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L i gi,.i thi wu
TCVN 8366:2010B3 nh choal°8pcll @t vEAXHhWi Y€ oc bi°n soln tr°n ch
tham khl[o ti°u c¢ hPueXune vessls. Trdrg Qua frihSdat xét cac TCVN
6153:1996 LJjn TCVN 6156:1996 vQ B3 nhNch  aBidhpv! c. Bar
chou 8MmdhQ¢ hbly c¢c8§8cNtii “uhichwXnB¥mh ch u §p | ¢ c. a Aus
t €ehng L€ehng v, i c¢c8c ti°u chuXn Hoa k8 ASME, sJ/un c¢c- Vv~
hi " n nay. C8c n€e ¢ trong khu v, ¢ LQu s’ d. ng c8c ti°u1
Do L- vi m ®8¢nTGYMN vQ thiJjt b 8§p | .c tr°n ch s° tha
h® " p trong nQn kinh tJ h i nhdp hi n nay Trong th' i ¢
ch,a b3nh ch  u 8p | ¢ v™ c¢c8c vbln LQ |i°n quan kh8c s¢
VQ bc, c v’ n, i dung ¢, a TCVN 8366: 2010 ch bln I~ t<€ht
l'i " u, ti°u chuXn vi n dXn trong TCVN 8366:2010 s  d_r
AS 1210:1997 v~ t<€hng L€hng, LiQu n"ypbhFmhbpovt hudn
LiQu ki n hi°"n nay c,a n€ ¢ ta
BCNH CH_ U-€®ULCBU Vs THIl T Keg Vé CHe TyO
Pressure vessels- Requirement of design and manufacture
1 Phdm vi v~° c¢c8c y°u cfu chung
1.1 Phdm vi 8p d,ng
Ti°u chuXn n”"y quy L  nh Ici§cu,y °tuhic/ftu kJj,i ch] Wudov,Q tvhdt
ch. ng nhdn v"™ chuyWn giao c8c b3*nh ch u 8p | ¢ c¢c- Lt
kim |l o4i Len hoHc kim Il o4 m"u b=ung c8&ch h"n, h" n vI[y
vi'c s d,nggo8ic vhi §Fnbthi/Jt cho s holt L ng chuXn
g§p I ¢ Ti°u chuXxn n"y clng L€a ra c¢c8c y°u cfu L i v
l . p | -t phi kim | o4i
C&8c y°u cfu c,a ti°u chuXn n"y tik L®ng: xOyodgngu8retns
tdo c8§c b€ c kiWwWm tra cfn thiJt L« L€ ¢ th ¢ hi' n LFf)
L- thifJgt b L« L€ ¢c quln IT m <t c8&ch th2ch h°p bao g°
1.2 C8c y°u cfu
C8c b3nh chéea t8ip°ud chumam g¢8ghifu cfu de€ i L Oy
a) nfm blfo s, an to”n h' p IT cho thbit ¢c[ m i ng€ i Ii°
gug8 tr3nh s d. ng clng nh€ an to"n cho ¢c8c t" i sl[n v



b) nfm blfo m ¢ &ublkjnbh, tt]inheédy, kh[ ntng vdn h nh v~

m t c8&ch th2ch h p trong su’'t th i gian hoUt L ng c, ¢

c) KiWm so§t L€ ¢ nh_ng r_i ro LW 2t nhbltkhgp _ng L€

v mti tr<€ ng

D€, i LOoy |~ cngc tgluyc htidict ic/ftn t hi Jt LW L8&8p . ng c8c y°u

1.3 Cp d,. ng

Ti°u chuXn n"y 8p d,ng: cho c8c b3nh ch u 8&8p | ¢

a) C- 8&p sublt thiJt kJ naum ph2a tr°n L€ ng LY th trec

qua21l MPa cho c8c b3nh kictlul 6 Gio mWokHe phin, kihinnl efliy c_ ng

tr€ ng h p ¢c- s LY ng thudn b°i c¢c8&8c b°n c¢c- |li°n quan

b) C nhi "t L, vdn h”"nh n3um trong gi.i hU4n nhi t L, 6 ¢

Li Qu th2ch h p trong ti°u chuXn n"y

Nh_ ng chi tcfgi saunheng b phdn ch u 8p | . c¢c phTli t hu,

chuXn n"y.

i) Khi c¢c8c “ng ngoUi: tuy/Jn L€ ¢ n"i v,i b3nh

a) M®p h"n n"i "ng theo chu vi L°i v_i m i n"i b3ung

b) M i n"i ren Lfu ti°n L°i v,i m i n"i b3ung ren;

c) BQ mHt cLfau mHt° mb2lcchi v_ i m i n"i b3ung bu | tng bdt

d) BQ mHt k2n Lfu ti°n L"i v,i c8c m i n" i | dp rgp pt

ii) M i h"n LW gdn c¢c8c b, phdn khing ch u 8p | c v, i

tiJJp v,i bQ mHt trong hoHc ngo”"i c¢c,a b3nh 8p I c.

i)C8c loYi ndp ch u 8p | ¢ LW c- thwW m" b3nh nh€e ndp

iv) Chon L b3nh v™ I m t b, phdn c¢c., a b3nh.

v) C8c thil/]t b’ fo v , van x[ 8&p v° Dblo v nhi "t khi
1

b

Ti°u chuXn n"y khtng &p d_ nngg,c hbo nc §ch_ba nk hcch _la nc h§Ept s u
rong ti

v

L« quy L nh tro °u chuXn ANSI/ APl Std 620), b3nh
m8y m-c¢c nh+€ bhm VA m8y n®n hay |~ c¢c8c b3nh ch_ a cit
b3snh ch_a, |, hhil " tmdil  ngng@€ ca L€ ng "ng ngolUi tuy
C8c y°u cfu v,i b®*nh ch u 8p theo thi/Jt kJ v’ KkJt cbl
TCVN 8366.

C8&c ti°u chuXn |i°n quan L<€a ra nh_ng | a ch n thay t

lAAS2971vaAS 3509 (trong phUm vi §p d,. ng c,a c8c ti°u ch

C&c b°n §p d,ng ti°u chuXn n"y cfn I €u T r3yng t  thor
phg&p IT nh€eng n- s€&€ tr° n°n c¢c- hi" u I, ,c phgp I T trong

1) Khi ti°u chuXn "n'nye lc€cc cthhXguagnuyndn hoHc ch quan c¢
guyQn kh8&8c chblp nhdn s d, ng.

2) Khi b°n mua s d, ng ti°u chuXn n"y nh€e 1 y°u cfu
3) Khi ng€ i c¢chJ tYo c¢c*ng b r=3ng b3nh ch u &p | ¢ L
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Hinh1.3.2-C8c b3nh ch u 8p sublt ngo i
1.4 Phon | oYi k/Jt cblu b3nh
141 C8c b3nh kim | o{4i
Cblu tYo h"n L€ ¢ phon th" nh 3 Il o4 c¢ch2nh, c¢cktn ¢c. Vv o
v’ gi8m s8t thW hi n€tcrcrhiBlnd "In.h4.2 UooWi 2phr |7 2A
2A cho ph®p s d_.ng h" s bQn m i h"n cao hhn khi th,
V.i vi ¢ kJt h°p c8c loUi c¢c,a cblu tr¥%c h"n, xem 1.5.:
142 C8c b3nh phi kim lo4i v~° b¥nh r n khtng L€ ¢ phon
C8c b3nh kh8c khtng pho©n | o4i nh€eng c8c m ¢ L., <cblu t/¢
a) C8&c h' s chblt 1€ ng L% kh8c nhau (xem 3.3.1.1(d)
b) H s bQn m' i h"n vl y kh8c v,i kJt cblu h"n v[y c,r



Bfng -Ph®n 1 o0Yi ¢ &c 8p3nhcckblu tYo h-
B3nh | o0Yi 2
Y°u cfu B3nh I o B3nh | o
2A 2B
vdt i ni Qu 2 ni Qu 2 ni Qu 2 ni Qu 2
T hi J}i{xenkchu
thich)
T " ng thw ni Qu 3 ni Qu 3 ni Qu 3 ni Qu 3
C§c m’ i h" |D-B(1,00) D-B (0,85) D-B (0,80) D-B (0,70)
ansnh&?;ld I h ng m iKhing m iKhtng m iKhing m" i
(1,00) (1,00) (1,00) (1,00)
S-Bbs (0,90) S-Bbs (0,80) S-Bbs (0,75) S-Bbs (0,65)
CsSc m i h" D-B(1,00) D-B (0,85) D-B (0,80) D-B (0,70)
vi (v™ h' . .
han d caon h Bit ) 2(1%5) ng m |E<l%01) ng m iS-Bbs(0,75) S-Bbs (0,65)
' * S-B (0,65) S-B (0,60)
S-Bbs (0,90) S-Bbs (0,80) e 3.19 Ch” ng mo|
phia (0,55)
Ch” ng m®j
phia (0,45)
C hng mép 1
ph2za v, i
han (0,50)
C8c "ng n’ iXem3.19 Xem 3.19 Xem 3.19
nhanh
ChJ t Yo
T"ng thw ni Qu 4 ni Qu 4 ni Qu 4 ni Qu 4
X I'T nhi  {NGichunglayéu |NGichung la NGi chung la NGi chung la
han cfu tr. rtkhdongyéucfu tkh* ng y°nkh1ng y °
kim loYi m t v™i Wm t v'i m t v i |
3992 va AS 4458) [(xem AS 3992 va |(xem AS 3992 va |(xem AS 3992 va
AS 4458) AS 4458) AS 4458)
Th nghi m
T " ng thw ni Qu 5 ni Qu 5 ni Qu 5 ni Qu 5
ng§nh gi 8 gqgiy°u cfu (Y°u cfu (Y°u cfu ((Y°u cfu
han AS3992) 3992) 3992) 3992)
C8c tblm xthHgy°u cfu ((Y°u cfu ((Yf°u cfu (Khing vy-°L
han 3992) 3992) 3992)
Ki Wm tra bil100% m i KiWnma LiKhtng y°({Khlng vy°
hoHc tia XlgiApmépchinn c[ c8c m
t r_  ngo Yigiap mép (xem
TCVN 6008 TCVN 6008)




Th th,y | [Y°u cfu Y°u cfu (Y°u cfu (Y°u cfu

5.10) 5.10) 5.10) 5.10)
Giam sat ni Qu 6 ni Qu 6 ni Qu 6 ni Qu 6
CHU THICH:
DBm i h”"n gi 8m m®pLc2 t©hng LE€hng;
SBbs:m" i h”"n gi &§p m®p 1 ph2a c¢- tbm |-t L€ ¢
SBm"i h”"n gi&8p m®p 1 ph2za khlng c¢c- tbm | -t;
VQ gi.i hYn 8p d_ng c,a c8c m i h”" n, xem HS3j
1.5 ng d,ng c.,a c8c lo4i v~ ki Wu b3nh
151 T " ng thw
Vi ¢ tuonvthl.5..%F.2¥n LJn nh._ ng y°u cfu vQ cblu tUo t°
v’ t” i sln. Ng€ i thift kJ phli x8c L nh c8c nguy hi\
c.a vi ¢ h,ng b3nh, L&nh gi 8 nh_ng r_ i rhoiphb&%to si nh t
g°m cO©n nhdc m t trong c8c kh2a cUnh sau:
a) S th2ch h°p c¢c,a vdt i u, thift kJ, chj] tYo, wvdn
b) nHc t2nh c¢c,a c¢c8c LiQu ki " n I "m vi' c;
c) Ntng | € ng &p sublt (8&p sublt v° thW t2ch) c¢c.,a b3nh;
d) nHc t2nh t, nhidmg ch3anim!khic hiblt thP:n§tt rr a;
e) V’ tr2z c¢c,a b3nh t€hng ng v.,i con ng€ i v~ nh” m§y
f) Trong tr<€ ng h p c¢cfn thi/Jt phl[i c¢c©n nhdc th°m t2nt
I, t h™ i
C&8c b3nh ch_a mti chbBlt nguy hi Wm,g®&ynchgtcng®li phl[b:
cblu t9o h"n lo4i 1. V2 d, mti chblt gO©y ch/t ng€ i |~
chblt ¢+ t2nh ph-ng x4 cao.
Khing L€ c¢c s d,ng c§c b, trao L i nhi't kiWu "ng g-r
L, c hYi haytrg &h8y.
152 Cblu t Yo h"n
1521 C8c¢c b3nh thu,c cblu t9Yo h"n lo4i 1
Cblu t9o h"n lo4i 1 L€ ¢ s d.ng cho:
a) C8c b3nh L€ ¢ cblu tYo t_. vdt li" " u c¢c- chiQu d"y phl
b) C8c b3nh L€ ¢ thifJt Kil y°u 6FuscbbQnUm ioHinlpbhxer
c) C8c b3nh phrli L€ ¢ th’ kh2 n®n L/Jn 8§p sublt |, n hhr
tre c¢c khi th th_,y | c;
d) C8&c b3nh c¢c- ch_a chblt g©y ch/t ng€ i nh€e L« LQ cdj
e) C8c b3nh s ng, "Wgnghdkle8bdg tn m, n vz d, nh€ c8c b3r
nhi" t bung ch®©n kh'ng m" khtng c¢c- LiQu ki ' n | dp c a
3.20.6(b)) va;
f) C8c b3nh di L,ng (tr°n xe vdn chuyWn) m” 3.26 y°u
1522 C8c b3*nh thu,c c¢cblu tYo h"n 1 o4i 2
Cblu tYo lo4i 2A v" 2B 2t nhblt L€ ¢ s d.ng cho



a) C8c b3nh c¢cblu tYYo t. wvdt I1i u ¢ chiQu d"y phrli y°u
b) C8c b3nh L€ ¢ thifJt kJ v.i h s emQB[mMgi3h5nl1ph)i
va,;
c) C8c b3nh di L, ng c @doggttebhkh®ng tho ph®p5t meo
cblu tYo | o4Yi 2.
1523 C8c b3nh theo cblu tYo h”"n | oYi 3
Cblu t4%o lo4i 3 ¢- thw L€ ¢ s d,.ng khi khtng cfn thil/
1524 Cblu t Yo h"n kAt h° p
Cho ph®p kNt h°p c8c lo4i c¢blu tYo h"n v, i c&c LiQu ki
a) LoUi cblu tYo L€ ¢ s d, ng cho bblt k8 b, phdn hoHc
hhn nh€ y°u c¢cfu c¢c,a 1.5.2.1 hoHc DHE. ' 2 he€nc L8p d, ng
b) Khi ti°u chuXn n"y khtng y°u cfu ch_, p X quang to"r
L€ ¢ ch, p X quang tqq¢n3b5, 1kllWucBc(mem m" n theo chu \
LiWm theo c8c y°u cfu li°n qg4a3@hvaTOVNE008. AL 8Enh gi 8 Li Wmc
C8§c v2 d, vQ c8c b3nh ch u &8p | ., c khi c¢cblu t¥y9 kJt h° g
a) C8c b3nh c¢c- c8c LoUYn kh&c nhau ch  u c8c LiQu ki n
blfo cblu t4Yo h"n kh8&8c nhau, v2 d_bnhtragclLth8phichtng ¢
b) C8c b3nh ¢+ chiQu d°"y th"nh kh8&8c nhau theo su’'t ct
ngo’ i (vz d, nh€ gi- hoHc tr ng | € ng bl[n tho©n) hoHc
c) Thon l1o4Yi 1 n" i v,i LSy meHi tbltba&afgcici LhQom kbddEI n:
cho cblu tY9o 1 o4i 2.
153 C8c | o4Yi <chblu tYo khsgc
Gi.i hln 8p d,ng c,a c8c |l o4Yi kh&c nhau L i i chblu t
trong c8c LiQu li®°n quan L i v,i ho8c8koWinhblpht Y& i m" ¥
L€ ¢ quy L nh trong LiQu 10.
BI[ng -Ch65Qu d"y danh nghoa t i thiWu vdt 7i  u thon vy
. Chi Qu d” "y t
1 2
vdt | u (ch¥% th2ch 6 n g h (cha thich 1)
; Ti°u chuXn hoHc t/Cbludot || Chblu t
Nhom Lofi h™ ¢ 1(mm) |l o Yimmyg
Thép Cacbon va TCVN 7860 (ISO 4978) va AS 1548: >32
Al [cacbon-mangan 2-430. 7-460 o >20
bQn t hblp) ' (Chd thich 2)
A2 Igfgog?;bgnnva o [TCVN 7860 (ISO 4978) va AS 1548: | >32 (Chi 12
9 5-490, 7-490 thich 2)
bQn trung b
Thép Cacbon va TCVN 6522 (ISO 4995), AS 1594 XF )
A3 |cacbon-mangan 400, XF 500 >3? (Chu >20
thich 2)
bQn cao) API 5L: X52, 60, 65, 70
° i IC-Y2 Mo; ¥ Cr- ¥2 Mo;
B [[h®p h p ki >20 >10
<3/4) 1% Mn- % Mo
Th®p h' p ki » 1 .
C (3/ 40t ki 3)thr o Mo;1 ¥4 Cr - Y2 Mo >16 >6




D1 (Tlhé@gi hovgngidl/zCr-l/zUZMo-%V THBIt ¢ -
p2 [N grﬁ <1g)° P Kby, cr1 Mo; 5 Cr- % Mo; 9 Cr-1Mo TEIt o -
E [Thép niken 3% 3% Ni >16 >6
F _[Thép 9 Niken 9 Ni Thit ¢ -
G [Thép h° p ki mAS 3597:700 PV TBIt ¢ -
H [Thép MactenxitCrom 12 Cr (Il oYi 410) 1 Tbhblt c -

12Cr-Al (1l oUi 405) ( TBIt c -
J [Thép Feritcromcao [12Cr-C t hblp (1l o4i 471 Tbit ¢ -

12Cr-C t hblp (Il oYi 4] >38 >5
18Cr-8 Ni (1l o4i 304)
K I{;‘Zﬁ’]AUSte”'t Crom- hgcr12nNi2, 5 Mo (I oUi >38 >10
18Cr-10Ni-Ti (1l oYi 321
L  [Thép crom cao 27Cr-05Ni-0, 2C (1l oYi 4| Thit ¢ -
M [ThepFerit-Austenit L, o 5\ 3mo 531803 >38 >5
crom - Niken
Nhtmov™ o hop g dUng >12 O 12
nhém ’
rimtn"ng v h' pna ding >6 O 6
0 . .
mau Thbit cl c8c |l o4Yi toi >38 >5
Ni ken v* h"\icrFe, Ni-Fe-Cr, Ni-Mo, Ni-Mo-Cr \
Ni-Cr-Mo-Nb ~10 © 10
C8c |l oYi khna ding Chu thich 7 |Ch thich 7

BIfng n"y ¢c- thW cho ph®PpUYchlQu” " d2yt hplp bhln
n- ch” ra m dhdWuQun"dty °tn" im_c L- ph[i s d,

CHU THICH:

1 Xem th°m 1.5, v* L i wv,i tbm c- | _p ph, th3 xem 3.7
2 M c -n"tyhWw ttng l'°>n LJn 40 mm khi 8p d, O?.@,hagyi‘a nhi'  t
t h®p s d. ng L€ ¢ chJ] tHYo | © th®p | Hng h@C, m n v, i n ¢
3 n€© c¢c h" n b3yng c8&c Li' ' n ¢, ¢c (que h”n) crom th?3ng;

4 n€e c h"n b3xng m hgboHi cBc hoUi ghi trong ch¥% th2ch
5 n€© ¢ h"n b33ung c8&c Li ' n c¢. ¢ tNGddkerna rhoiHch ‘erh btth & pdinagu sct
niken-s bt kh'ng | "m ¢, ng;

6 VQ ch s° ph©®n nh-m th®p, xem AXe3n® o[ nvg~ 3L"3i. 1v;, i Cc 8¢
7 Thebt, &, thudn gi_a c8c b°n Ili°n quan.

1.6 Thudt ng. v° L nh nghoa
Trong ti°u chuXn n"y, s’ d,. ng c8c thudt ng. v: L nh
16.1



Chi Qu d " (#ctual thickness)
thQu d”y th,c c,a vdt 1i u s "d,_‘,ngo trongdap, t b, phdr
Lnh m ¢, tr. Li dung sai c¢chJ tHYo L€ ¢ 8p d, ng (xem 3.
1.6.2
T "ng th” nh c¢?ng(Congttuctionc hJ] t Uo
Trong ti°u chuXn T ng th" nh thift b n”"y bao g m t r
‘ Tong thanh céng nghé
che tao
‘ ¥
Thiét ké ‘ Ché tao Cung cap

Buc Gia cong Rén Kiém tra va thir nghiém

Han Bat buléng Han vay cirng

Hinh162-C8c hUng m, ¢ s dhhghtcéng nghg thJ tUo
1.6.3
I n  m(Corrosion)
Bao g m vbin LQ oxi h-a, L-ng c¢c8u, m'i m,n ch kh2, tn
164
Thi J](Desigh)
Bfn veE, t2nh to8n, th'ng s k: thudt, m* hynh v~ tblt
L.vQ b3nh v"™ c¢ctng vi c chJ t4Ho n- .
1.6.5
Ng<€ i t Desigher)k J]
Ch quan, c¢ctng ty hoHc ¢c8 nho©n thilJJt kJ thilt ch’ u
1.6.6
Tu' i th (Design lifetimek J]
Tu:| th quy L nh cho mtiLtmgnhrehgngic, i &mhdoo (" n
Le ¢ s d. ng trong Vi c x8c L nh L, bQn thiJt kJ c_, a
v, t Yi Li Qu ki n LHt ra.



CHUTHICH:Tu " i th "thPAtqu#&gnchb/n kh[ ntng d«o c,a c8c b,
kht ng nhblt thi/Jt |i°n quan L/Jn tu i th c¢c,a b3nh.

1.6.7

Cp s ublt (Désignptessurd)

Cp sublt cho ph®p | . n nhblt ° nhi"t L, thiJt kJ, cho pt
(c,n g i |'" 8&p sublt | "m vi ¢ cho ph®p |. n nhblt)

1.6.8

ng s u blk JDekignAttength)

~ng sublt cho ph®p |, n nhblt s d,ng trong c8c clng th
th€ ¢ ¢c,a c8c b, phdn ch u 8p | ¢ (xem 3. 3)
1.6.9

Nhi t L (Dedghtgmperatuie)

Nhi " t L, kim lo4i t4i B sudblt d2mep € WSh aehlhmgn_ nmg s
chophdn a b3nh L€ ¢ xem x®t (xem 3.2.2)

1.6.10

B gia nhi t (Ftedhetert n- ng

B3nh ch u 8p trong L- chblt |, ng L€ ¢ gia nhi t de€, i r
mti chblt | " mavinhd Lt€tecomg c8&c "~ ng nhi t L, tr°n ho
kh2 quyWn b3ung c8ch Lt c¢c8c s[n phXm ch8y, b=3xng Li n
nhi t L, t<€hng t.

CHDB THECH: nNi Qu n"y bao g m c8c n iLLunnanf®gc n-ng Vv~
1.6.11
Ch quan k(inspauation body)

M, t ch quan hay m t c¢ctng ty c¢c- tr8ch nhi m ki Wm tra
L"nh thi/Jt kJ, kiWm tra chJl t4o, ki Wm tra trong qu§ 't
tra.

1.6.12

H  b5“m yJu do(Ligament®fficiehcy)

T s° (biWu th b=3ng thdp ph©n) ¢, a L, bQn | " m vi ¢ t
l ., tr°n bblt k8 L€ ng n"o m’" cfu n’ i rhi v' o, v, i L
kho®t |, hbh°n c¢cYYnh L -

1.6.13

Ng<€ i c iManutadiuoer)

T c¢ch_c¢c, c¢ctng ty hoHc ¢c8&8 nhon chJ tYYo ra b3nh ch u 8§y
CHD THECH: ng€ i c¢chJ tYo ¢- thW bao g"m ¢l ng€ i thil]
1.6.14

Nhi t L., thi/ft kJ nh, nMatdtal desigmmininelin teiperature ( MDMT )
(MDMT))

Nhi " t L, nh, nhblt LHc tr€eng c,a vdt |li wu. Nhi t L, n°
vdt i u c¢c- L, dai va Ldp L, LW tr8nh n,t g«y, v~ ° |-~
A L, bQn thiJt kJ Lfy L,

1.6.15



Nhi t L. | " m @®aximum dperatingrnempétature)

Nhi t L, I .n nhblt c.,a kim lo4i m”~ b, phdn L€ ¢ xem x
vi'c b®*nh th€ ng. Nhi 't L, n"y L€ c x8§c L nh b i cS§c
xem3.2.2.4 vQ nhi hblt, chomkk? b©b-aab, ng) .

1.6.16

Cp sublt | " m v(Maximum openating présisure)

Cp sublt cao nhblt m~ b, phdn L€ ¢ xem x®t c_,a b3nh phl
th€ ng. Cp sublt n"y L€ ¢c x8c L nh b'i &t y°u cfu k:
3.2.1).

1.6.17

C- t(May

Ch" ra r yugy nh nrkghng bdt bu, c.

1.6.18

Chi Qu d”"y t 2 nh (Mnon&m calcutated tmcknsds)

ChiQu d°y nh, nhblt L« t2nh tog&n theo c¢c8c ctng th_ c L\
dokn m,ncBoHgia s b" sung kh§c.

1.6.19

Nhi "t L Il " m vi dMinmimum operatibfttempeka@rE JMOT))

Nhi" t L, nh, nhblt c.,a kim lodi m” b, phdn L€ ¢ xem x
vi'c b3nh th€ ng. Nhi 't L,  fu yk:L€ fcu&t§cec La ndt rbg inglEc
hay nhi t L thblp nhblt L€ ¢ ch”™ L nh b"i ng€ i LHt h-
1.6.20

Chi Qu d”"y c¢fn {Mnimin requited thiakriedsit

Chi Qu d"y c¢cfn thilJt nh, nhblt bubng chi Qu d"y t2nh to§r
monvacgc gia s b° sung khsgc.

1.6.21

Chi Qu d~ vy d(&ominal thigkhegsa

ChiQu d"y danh nghoa c¢c, a vdt |I°LI L€ c ’ch‘n trong c8c
d. ng c8c dung sai c¢chJ] tHYo L« L€ ¢ quy L nh).

1.6.22

Cac bén cé lién quan (Parties concerned)

Ng € i LHt h"ng, ng€ i thift kJ, ng€ i chJ tUYo, ch quse
cblp, nge i |l bp LHt v~ <ch Lfu t €.

1.6.23

Cp sublt, (Pressure,dalcuBition)

Cp sublt (b°n trong hoHc b°n ngo”i)LWex&csl dhnght¢Rng
d”y nh, nhblt hoHc k2ch th€e ¢ c,a b, phdn L€ ¢ xem x®t

1.6.24
C8c § p (PeessliHs)

Tr. nh_ng LiQu L€ ¢ ch% th2ch, tblt c¢c[ c8c &p sublt s’
ch°nh 8p gi.a c8x ph2mhdn ib3dnh.n c,



B3 nh «c¢h (Pre§spre Vessel)

B3nh ch u 8&§p sublt b°n trong v° b°n ngo”"i. N- bao g”“ m
c8c thi/Jt b kh8c gh®p n" i v,i nhau cho L/Jn LiWm Lfu
g°m cl b, L'pthdgia nhi  t v° chai ch_a kh2, nh€eng khtng
trong L " nh nghoa c¢c_,a |, hhi hay L€ ng "ng c- 8§p sublt
CHDP THECH: C8&c chai ch_a kh2 khtng thu, c phUm vi 8&p ¢
tr°n ba®c gbhmh nh€© ¢c&c b, trao L i nhi t, b, b c hhi,
l'y d%ng hhi, thift b" kh tr%ng d%ng hhi, n i hblp, |,
L€ ng "ng &8p | ¢ nh€e c8c b, t8&8ch hhi,1.c38cv @, c8c cb3vn'h ¢
c. thw bao g m hoHc khing bao g"m trong phUm vi n"y.
chuXn n"y Mhukdtcm'glue’sp Bi Wu t h' foifhdi thudt ng.

1.6.26

Ng<€ i L HPurdhdser)g

Ch quan, c¢c'ng ty hady c& mh®p mua thi g€ i chJj t Yo.
1.6.27

Quy tr3nh h” n L €Qealfiedwelding procaddre)

Quy tr3nh h"n L8p . ng L€ c¢c c¢c8c y°u cfu trong AS 3992.
1.6.28

Ch quan c - t (ReguatogyawhQrity)

Ch quan ch,. ¢ nktng ch’ u ttr ® h crhhiuv mMpvQ an tboaaon gi hmi /5[

clquan L- v,i tr&8ch nhi' " m L€ ¢ ch quan L- giao ph-.
1.6.29

P h [($hall)

Ch® ra r2ung nh_ng quy L nh |~ bdt bu, c.

1.6.30

Nén (Should)
Ch®” ra khuy/Jn ngh” th, c hi n.

1.6.31

C&8c thudt ng. v (Wklding terms and wel@ingtsymiols)
(Xem TCVN 5017 va AS 2812).

1.7nhn v’
Tr. khi L€ c¢c ch% th2ch r» r"ng, c8&8c Lhn v L€ ¢ s d,
vniuton, milimet v~ L, C.

1.8 KT hi  u

Cg&c kT hi"u L€ ¢ s d,ng thuwXng nc'8c lc€ ncg xtge cl cnha tth °n
l'i°n quan LJ/Jn c8c ctng th_c¢c ¢c8 bi 't m" ch¥%ng xublt hi’

1.9 Thing tin L€ ¢ cung cblp b"i ng€ i LHt h" ng Vv’ ng
Ph, l.,c E v° F t°ng h p thing tin y°u cfu trong c8c t
vang€ i c¢chJ tVYo.

1.10 Nhdn bi Jt



C§c b3nh ch  u §p | ¢ L€ c chJj tUo theo ti°u chuXn n"\
chuXn | © TCVN 8366, v° ph€ehng ph8p hay |l o4di <cblu t Yo (
V, i cblu tYo h”"n 1 oYTCVES8366-1. . . . . . . . v v v v v i e e e
V. i c¢cblu t9o h n 1 oUi 2A. .-2A . . . . .
V, i cblu tY9o h”"n | 0oYiTCANBB366-2B. . . . . . . . . v v v v i e e e e
V. i cblu tY9o h™n | oUi 3. . 8. . . . . .
CHD THECH: xem b’ 83646 VUQcyia dTCWINAdn bi Jt c§c b3nh L€
b sung L -.

V., i c¢cblu t4o h"n vIly c.ng.-B. .. .. . . . .. ... ...
V. i c¢cblu tYo L¥c........ SCo o
V. i c¢cblu tY9o r " n. .. CVNS8366-F.. . . . . . . . . . . ...
V. i c¢cblu tr¥c k/Jt h’ p. ... .. ....... kJt -HW2Ap m, t c¢c&ch h°
1.11 T"i i u vi' n dxn

Danh mcctci i u vi ' n d%n L€ ¢ |li"t k° trong Ph, |_c
ti°u chuXn nliy.unci ghi mEim cing b", ,I§p od_mgtphi dn Wl
khing ghi ntm cng b", 8p deacsg apHi %n bl[n m i nhblt kW
C- thw s d,ng c¢c8c t” i 1li u v" ti°u chuXn vi n dXn t ¢
2 vdt i u

2.1 Cg&c LHc LiWm c,a vdt |i u

211Y°u cfu chung

Bblt k8 vdt |i u n"o L€ ¢ s d.ng LW chJ] tYo b3nh phri
bfng 3.3.1 tr. k hi L€ ¢ cho ph®p trong 2. 3. Blfng 3.3
d. ng

Khi s d,ng vdt |i ongkBImg I3€3c 1l,i ‘tth3keovdttr i u phrli

c,AS/ Nzs 1200 v" tehng L<€hng.

212 C8c chblp vdt 1i u

Ch” L€ ¢ s d,.ng c8c chblp vdt i u L€ ¢ Ii t k°, th2ct
tiJjt 1i°n quan, ph% h"plLvQu kitng hgm vihég rt&ocvthil ]t
C8c vdt li"u L€ c¢c s d,ng trong b3nh, L§p ng L€ ¢ L.
t2nh t€hng . ng v.,i biJjn ddng dTo tYi nhi tdp trung r
Cg&c vdt i u tsUod¢&®ag HWWhkhdlblu t Yo h"n phli th, a m«n t
trinh h”"n theo AS 3992 |~ s kiWm ch ng t i thiWu L
vdt i u L€ ¢ s d,ng trong vi ¢ chJ/J tYo cB8c b3nh c bl
vy ¢c.ng. Vi ¢ L&nh gi8&8 quy tr3nh h”n v[y c¢c.ng theo /
t2nh h"n v[iy c¢c.ng c¢,a vdt |i wu.

C&c lo4i th®p thu,c nh-m A LJn E nh€e B[ng 1.5, L€ ¢ s
l ¢ cblu tYo h"n m” Lphftirongl Qwg§ tmkFinh x 1T nhi "t sau
gian . qu8 6 h) th phl[i c¢- c¢c8c m¥u th L4i di n L€
khi h”"n. C8c mXu th L- phl[i L€ ¢ kiWm tra ch t2nh ttI
rgn khing x[y ra bblt k8 s suy gilm t2nh chblt c,a vdt
khing L&8p . ng c¢c8c y°u cfu k: thudt.

Th®p h°p kim c- thw L€ ¢ | . a ch n cho c8c _.ng d,ng ct
th€ ng L,i h,i ram nihiv ti tnh_tndg _dnfg ddieg cth u d«o Vv~



.ng d,.ng ch u tn m,n. S, thay L i nh€e vdy trong nhi  t
|l a ch  n vdt 1i wu

Cg&c vdt |i u tbm, L€ ¢ s d.ng ch, vy/Ju t(rwctg IcihJu t Yo
nhi Qu | p) hoHc c¢c- | .p | -t blo v’ ch" " ng tn m, n phl[i t
B[fng 3.3.1. Kim |l o4i s’ d. ng cho I, p I -t ch ng &£tn m,
h"n ph% h°p v.i c¢ctng ngh’ “sng d¢hmigp vihweEn.c ng€ i LHt I
Vdt |i " u s d_ng vblu L ., choen LJ, v&ch ngtn v" c¢c8c b,
h“n v o b3nh cfn phli LTm blo t2nh h"n v" ph%¥% h” p v, i
V, i th®p nh-m F v°™ G, xem 2.4. 4.

2.2 C8&c chi tift tci-°>d,  hwXn vo "kirm | d%im Il oYi nhi Qu
C&c chi tifJjt ti°u chuXn b2ch, "“ng c¢c.t, ph, ki ' n L€ ng
ph, to"n b, L€ ¢ s’ d.ng trong vi ¢ chJ tYYo b3nh phTli
li°n quannhnggUii Qu_. L« L€ ¢ L€a ra trong 2. 3.

Cg8c ti°u chuXn c¢c.,a Anh v"™ M: vQ c¢c8c chi tiJJt ti°u chut
ti°u chuXn b3nh ch u 8p | . c¢c c,a Anh v M chBlp nhdn t
2.3 Thtng s g.a8hfjdv Il thu thAt thay thl

231 T ng quést

Khi khtng c¢c- vdt |i " u hoHc chi ti/JJt ph%¥ h p v.i m t t
c- thw s d,ng c¢c8c vdt |li u v" chi tiJJt kh&8c t<€hng L
c8c y°u cFul2AS0 Nzho c8&§c vdt | i u thay thJ hay vdt |i’

232DYng s[n phXm thay th]

Khi kh*ng c¢c- thtng s cho m t dlng s[n phXm c§& bi t
cho ¢c8c d4dng sIn phXm kh8c, th3® c¢- thWwWQQu Ki, ng dlng =
sau:

a) H-a t2nh, ch tixpkh w8clly°tuzmreifu ghdmnghi m x| T nh
kh™ *xy, c¢c8c y°u cfu vQ c¢c. h4t (L., m n) ph¥% h ' p v, i
Blfng 3.3.1. Gi§ tr° _ng sublvdt€hngu. hg ghi tBonghBRogc
L€ ¢c s d,ng

b) Quy tr3nh sl[n xublt, dung sai, th’ nghi " m v™ L-ng r
phXm c_a vdt | u t<ehng t

c) Hai Li Qu ki n trong a) v~ b) |7 yt°@h ncgf ut hv2Q@ hh “vnQ vni i
thhnghi " m trong b) cing th2ch h>p v,i vdt |i u L€ ¢ L€
d) V,i c8c ng h”n t_ c8§c lodi th®p tbim, th®p | §, th
d. ng ng sublt b3ng 0,85 | fn _ ng sfubyt 3I.h3.J1t HaoJHct hize hc t
t2nh to8n theo Ph, I, c A

e) C8c b8o c8&8o th nghi " m c,.,a ng€ i s[n xublt tham chi
vi ¢ chJj tYYo vdt |i u, v tham chiJu LJn LiQu n"y (2.
233S" d,ng c&8c loUi th®p kNt chblut v: th®p c¢c- chblit | € n
Th®p k/Jt cblu v° c8c | oMandgdam®pd%rag btobimy "t t@g b'omg, t h®p
h3snh c¢c- chblit | € ng t€hng t. m" khing L€ ¢ it k° trec
cho c8c b, phdn ch u 8p c,a c8ciBunkilaUsad:khi L§p

a) n, bQn k®o thblp nhblt ¢, a th®p khtng |, n hhn 460 MF

b) Th” nh phfn h-a h ¢ khtng v€ t qug§ c8&c gi 8§ tr° sau:



Phot pho. . . . . . . . . 0. €éé. . ...
Leu hu8nh. . . . . . e e e e e
C8c bon t<€ehng L€ehng d a tr°n c¢ctng th_ c:

Mn Cr+Mo+V Cu+Ni, .,
C+6+ 5 15 €€¢e. ... ... eeéécée 0,45 %
c) C- ch._ng ch”™ th  nghi mg(hdaWp tt@rrog M. €hrdg)® untcdiu Xt
v’ th®p s€ L€ ¢c L-ng m&c hoHc ghi nh«n th2ch h’ p.
d) Th®p tbim s’ d. ng cho b2ch ¢+ c¢chiQu d"y khtng |, n
ngo"i v" ren trong L« L€ ¢ gia c'ng @ cchil@ ngg"y khtr
k2nh khtng |, n hhn 40 mm.
e) "ng h"n L€ ¢ chJ tYo theo ti°u chuXn y°u cfu vi ¢
Khitng ph, thu,c v o phon | o0UYi b3 nh, L°i v,i “"ng h"n s
0,65.
Khing 8&p d,ng h s 0, 8®ttongf)ng 2.3.2 d) v° h'  s° 0,
f) ng sublt thi/Jt kJ LW t2nh to8n L€ ¢ x8c L nh theo
g) Tbit ¢c[ c8c m®p chuXn b’ h“n, c8c |, kho®t, th®p
tra b3ng mdt LW ph&§t hi ' n s  it€ch ¢hiplpcnhdmW | "m cho
h) Nhi t L, thi/Jt kJ ®cCa260®thh n3m trong khol[ng
i) B3nh khing L€ ¢ s’ d, ng cho c8c ng d, ng c- L, r. i
ph“*ng r, p do hydro.
i) NJu th®p L€ ¢ gobCa hcalyn gt hn€ nngg thm%an ¢ ntgUaqu 8§t 2 mB ¢ hbl
vdt |i"u phli L€ ¢ kiWm tra |14 b3ung vi ¢ th nghi ' m
t €hng L€ehng v,i qu§8 tr3nh m" th®p phl[i ch u trong gi
k) Th®p tr,n v" th®p h3nh L€ ¢ ch/y tL4B ch drhglpp m@kdmg tpt
khi ¢c- x  IT nhi"t th2zch h p nh€ th€ ng h-a.
234Vdt 1i"u L€ ¢ kiWm tra LHc bi t
Cho ph®p s d,_,ng th®p ngo”"i gi,i h4n n°u trong 2.3.3
b.phdn ch  u 8p | ¢ trong ¢8Qul &@¥Winb3nh 1, 2 hoHc 3 v,
a) Vdt li " u L€ ¢ ch.ng minh b"i ¢c8c th nghi m LHc bi
vdt | u t<ehng t ke trong B[fng 3.3.1;
b) C- s. L ng thudn b°i c¢c8c b°n c¢c- |li°n quan.
C8§c th nghi " m LHc bi" "t n"y c¢c- thhfW bhaoca g nc,ct hvi ncg hpt
cH2nh v° kiWm tra kht'ng ph8 h_vy.
2. 4 Cg&c gi,.i h4dn vQ ng d.ng c¢c.,a c8c loUi wvdt i u \
241 Gi, i hYn 8p sublt |, n nhblt
Cp sublt |, n nhBlit L"i v,i c¢c8c b, phdn ch  u 8&p | . c b3ung
B [hg 3.3.1 (C)
C&c ph, ki n phli L€ ¢ gi.,i hUn &p sublt | . n nhblt m" t
thing.a ph, ki ' n v" b°i c8c y°u cfu c,a ti°u chuXn n-
242 C8c gi . i hYn nhi t L,
V., i gi,.i hUn nh,i xem 2cBmovv 2tébipehng ng.
243 C8c gi ., i h4dn vQ ng d, ng



2.4.3.1 Gang

Gang x&m, gang dTGo v" gang cfu c- L, gi«n d"i nh, hhr
di " n), khtng L€ ¢ s’ d. ng cho b3nh ch_a chblt |, ng ngt
2432 Cackiml o4i c¢- LiWm n-ng chly thblp

nNi Wm n-ng chly thblp ¢, a L"ng, nhtm v> mt s h' p kim
b3nh ¢c- c¢ch_a chblit |, ng d, <chgy.

Cg8c vdt |i " u m" trong ti°u chuXn n"y khoeCthy L€a ra _ ng
khtng €£€ &, ng cho c&§c b3nh di L ng (L€ ¢ vdn chuyWwn)
nh€ ch a c8c chblt d. chsgy, tr. k hi b3nh L€ ¢ c8ch nhi

2433 Ch°  u £tn m,n

Khi |l a ch n vdt |i u cho b3nh, c¢cfn c©n nhide Kkh[ ntng
m,n do _ ng sublt, m, i, m” i m,n v"™ nh_ng kh[ nktng t€hng
CHDB THECH: KhuyJ/Jn ngh’ vQ vbin LQ tn m,n, xem ph, Il . c
244 C8c kJJt cblu gdn v o b3nh v" c¢c8c v,ng tktng c¢c_ng

Khi c¢c8c b, phdn ch  u &p | . c L€ ¢c | " m bumhgath®p nh-m
v,ng tktng c¢c. ng h”"n tr ¢ tillp v, i b phdn ch u 8p phrli
b3ng hoHc | . n hhn vdt | i u m~ n- L€ ¢ gdn v~ o.

Khi c¢c8c b, phdn ch  u &8p | . c L€ ¢c | " m b3ung th®p nh-m |
ttng c.ng hinptr, i b, phdn ch u 8p | ¢ ph[i I~ th®p
austenit m° khlng thwW I "m c. ng b3ng x’ I nhi  t. Khi
cblu gdn vi o b3nh, th3 ph[i xem x®t LJn h' s° gi«n n°
2.5 Vdt |i u cho c¢c8c . ng d.ng nhi "t L, thelp

251 T " ng quégt

Cg8c vdt |li u v" ph, ki n cho c8c b, phdn ch u 8&8p | ¢
h“n tr ¢ tiJJp v,i c8c b, phdn ch u 8p | ¢, L i v, i ¢c¢
vech ng g«y n_t th3 phli tu®©n th, c¢c8c y°u cfu t€hng .
d, ng cho ¢c8c chi tiJJt khtng ch u 8p nh€ c8c tbm ngtn,
b°n trong m° kh'ng h”"n v,i c8c b, bphgmdnh'tHo8d hI" ndh v~
t"ng thw c,a b, phdn ch u 8p | c.

Khi c¢c8c vdt li " u L€ ¢ h"n:

a) Xem AS 3992 vQ c8c y°u cfu th’ va Ldp L i v, i vV %2n ¢

vi' ' c th  nghi m L&8nh gi 8 quy tr3nh h"n;
b) Xem AS 3992 vQ c8c vy®©utdhiu tthh™ sVya kdbltL hi' n.

Xem 3.21.5 vQ c8c y°u cfu | dp xifJt L i v, i nhi 't L, t
CHE)}THéCH: Xem ph, l.c G vQ h€e ng dXn vQ c¢c8c y°u cfu
nhi t L, t h blp.

252 L., a ch n vdt 1i u

2521 T ng quan

nW |, a ch nhvidtpléha mhi cb, phdn c¢c.,a b3nh, ¢+ thW s’
a) V., i th®p camédmogan "vcatchh®m L Yc nh'eng-xemnghérﬁ]i tr. th
2.5.2.2, 2.5.2.3 v"™ 2.5.2.4, x8c L nh c8c thtng s S ¢
i) Nhi t L, | "m vi c¢c dmbiphadbl2. 5 MOT); c_. a b, ph

ii) Nhi t L, thifJt kJ thblp nhblt (MDMT) ¢, a vdt |i u t



iii) ChiQu d"y t hB)theab54p c, a vdt |i u

iv) Nhdp c8c gi 8§ tr’ nhdn L€ ¢ trong a) ii) v~ a) iili
c8§ch thhéehnch cpong b°n d€ i LiWm cdt nhau c,a c8c gi §
c,.a th®p (v”™ c¢c8c th’ nghi " m va Ldp cfn thilJJt v° ch, ng
2.5.2(A) v~ 2.5.2(B) vQ c8ch n,i suy gi.a c&8c L€ ng |
b) V. i c¢c8c ki macbhonbhicacbogmangah®pt e®p L¥%c v~- ngoli tr_ v
i) X8c L nh nhi t L, | "m vi ¢ thblp nhblt (MOT) cho b,
ii) Theo B[ng 2.5.3, | a ch n vdt |li u cho ph®p (v~ t

kJ] tnhhbgt ( MDMT) c¢fn thi/Jt b3ung hoHc nh, hhn MOT.

CHBP THECH: Khi ¢+ tham chiJu trong Blng 2.5.3 LJn H3
L€ ¢ h€e ng dXn.

Tr3nh t, tr°n ¢c- thwWw L€ ¢ thay L°i m t c8ch th2ch h’
(MOT) ,LnhihitfJt kJ thbBlp nhblt (MDMT) hélw. chi Qu d"y thar
c) V.i c8c vdt li u phi kim lo4i, xem 2.5.7.

2522 C8c¢c "ng th"nh m ng b3ung tma®pamadbonmg w8§ncddiQnn v”
han)

C8c "ng trao L i nhi t mamgatnh®p icahbom phfmnacBan bon
0,25% v” L, bQn k®o nh, nhblt thblp hhn 450MPa, c¢c- thw
thblp nhblt (MOT) nh€ ch™ ra trong B[ng 2.5.2.2 v,_i Lic
a) C8c "ng L€ ¢ s d.ng trong c8gopb, trao L i nhi t |
b) C&c "ng L€ ¢ s d.ng trong c8c b, trao L i nhi "t |
u’'n ngu,i theo y°u cfu b°i AS 4458;
c) C8c b, trao L i nhi t kiWu mHt s"ng ¢~ L nh, L« ct
ch°nh 1" ch gitdqrblpn® vehid_ t klhi s d,. ng “ng xodn ki Wu |,
gi«n n° th?® _ng sublt t2nh to8&8n | " nh, hhn 50 MPa.
Bfng 2.5.2.2
Nhi "t L, thiJJt kJ nh, nhblt c.a vdt i u d%¥ng cho
Ph€hng ph§p gdn "ng v’ o
Chi Qu d"y Han H n v~ x Khéng han
oC sau han, °C oC

10 -15 -30 -70

8 -20 -35 -75

6 -25 -40 -80

4 -40 -55 -95

2 -55 -70 -110
2523Vdt i u m ng
Cg8c vdt li u ¢- chiQu d"y khtng L., LW tUYo mXu v§8&t m®y
nhi t L., pkththmg nthiBlt L, c¢cho ph®p L i v,i vdt 1i u kh?t

hay nh€© ch”™ dXn trong 2.5.2.2, hoHc nhi t L, L€ ¢ thi
qguan chblp nhdn.

2.5.2.4 Khtng ch”™ L nh
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Hinh 2.5.2 (B) Thép cacbon va cacbon-mangan-L, a c¢ch n vdt |i u khi s’ d. ng
thbl® | T nhi t sau khi h7"n
Blfng 2Bbng i Ci th2ch cho c8c L®)vaas2dB)ng c. a H3nh
n€ ng ¢ Nhi t Gi§ tr' nktng | € ng LoUi t
chuXn t (n€ ¢ g
Ldp n, bOn k®o MPa ™" " ¢ e
oC Gi§ tr| Gi§ tr| Gi§ tr| nay(Chu
nhbRMmO | nhbRm> | nhBERm> thich 11)
450 (chu thich| 450 0470 |470 (Chu thich
8) (Chu thich 9) 10)
Khing t - - - Thit cT[
B 0 (Chu thich 1) 27 31 40 (chathich [T bIt ¢ [
3)
Khing t - - (Chu thich 4) [Thép C-Mn h 9
m n TwOi
70 mm




(Cha thich 2 va
ChU thich 4)
c 120 27 31 40 Thép C-Mn |
(Chu thich 1) (Chathich 3) " "
(Chu thich 2)
D .40 27 31 40 Thép C-Mn
(ChU thich 1) (Cht thich3) [1 "
(Chu thich 2)
E .50 27 31 40 Thép C-Mn
(ch thich 1) (Cht thich3) " "
(Chu thich 2)

CHUTHICH:cho H3nh 2.5.2(A), H®nh 2.5.2(B) v° Blng 2.5.2:
1 n€'c nghhi " m b°i ng€ i s[n xublt th®p hoHc ng€ i chl
2 Th®p L€ ¢ s[n xublt theo ctng ngh" h4t m n, nghoa |
a) Th®p L€ ¢ th€ ng h-a khi Mn% chia cho C% 04;

b) Th®p L€ ¢ ¢c&n c¢c- ki Wm so§t

c) Th®p L€ ¢ c&n -ch;kihWm so8§t nhi t

d) C8c nguyAnh#¥f CL€mcml€a v o, v2 d, nh€ nh'm hoHc ti

0, 01 %. cCg8&c vz d, I © AS 1548, ki Wu 5 v 7, v’ AS 15914
3 n i v,i th®p c¢c- gi 8 tr  th va Ldp b=2ung hoHc |,  n ht
thi/Jt kJc.neh, vadthblti u caothhkmi Lt€l hg clhhwX¥n lkhlng quy L’
t€ehng . ng v, i nkng | € ng va Ldp mXu ct-h3 8§¢ti 8n@pr c hl €av
ra c- thw L€ ¢ chuyWn L i th” nh nhi t Llal5ng v, i 27 .
Ji°eC . S, chuywn L i n"y phrli L€ c ph®p trong khol[ng nt
Vot 20 J LJn 50 J.-46V® cdho 4A78°CIt 5t4Bih ¥@&bhp €hng L€hng v, i
t4i 38n 3

4 Ch" 8&p d_ng L i v,i th®&p hco-Hcl t hbspn hkh&o 4n7hQ MPhablt b ur
5 Th va Ldp khtng y°u cfu L i v,i vdt |Ii" u m ng hhn
10mmx2,5 mm. (Xem 2.5.2.3. Thtng s vdt |i" " u ¢+ thw ki

m®p nh 10mmhxs mm m” khlng wdm lEHc thi at tvw v3 thJ vdt ||
mm L€ ¢ th vihi®lrdp o /bW

6 C8c gi &8 tr° t4Y9i nhi "t L, th  nghi "  m trung gian c¢- t
7 Xem 2.5.5 vQ th va Ldp.

8 V,i c8c th®p n”y, gi.lingh&%n ttrh°w Lc€ a Ul blyb Qinh € &oa uc:
a) Khi th'ng s c¢,a th®p bao g' m L, bQ@nhk®bbly. b3nyblt
gi §nH,r hhn gi_a 560 MPa v~" gi8§8 tr° trong thlng s  the
b) Khi thtlng s c.a th®p khxnlgs glighgpoMP&m L, bQn k®o | .
9 V.i c8§8c th®p n"y, gi.i h4n tr°n c_,a L, bQn k®o cl ng
a) Khi th'ng s~ c¢c,a th®p bao g m L, bQ@nhk®bbly. b3ny blt
gi §nh,r hhn gi_a 600 MPa v~ gi 8§ tr° trong thlng s the

b)Khithbng s° ¢, a t h®p khing gi -thhUhbly, bBR@g B®O6 MPa. nhblt
10 V., i c8c th®p n"vy, gi 8§ tr’ gi, i hdn tr°n ¢, a L, b Qr



a

a) Khi thing s c¢c,a th®p bao g'  m L, bQnhk®bbly, b3ngblt
g §nthyr " hhn gi_a 620 MPa v~ gi8&8 tr° trong LHc t2nh y°u
b) Khi thtng s <c¢,a th®p khi*mnigs gliply bh¥%mg L62 b QMP& ®0 | .
11 H" m | € ng cacbon cho ph®p |. n nhblt theo ph©n t2ch
véeucFu hYm erh /)€ ng c8&c bon th€ ng L€ ¢ n°u trong m t s
cho phép.

B[ng 2NBi 3t L thiJt kJ nh, nhbBlt c,a vdt i u
Vdt |i |M8c th®p hoHc |Nhi t L, thi/Jt kJ n
L'"nh m ¢ °C (Chd thich 1)

Nhém| Lo Yi t|Ti °u c/Chlp bQniKh*ng t hdp Th va L
thép quéat c,a m| ch, ng | (chd thich 4)
(cha thép
thich 3)
THEP CACBON VA CACBON-MANGAN (tblt ¢l c8c dYng tr . Ki
AL C,C-Mn ( UTCVN 7860 [7-430, 7-460 Xem 2.5.2 va Xem 2.5.2 va 2.5.3.2

bQn t h B(ISO4978) 2.5.3.2

A2 C,C-Mn ( fTCVN 7860 [5-490, 7-490
bQn t r u |(ISO 4978)
binh)

A3 C,C-Mn ( LTCVN 6522 [XF 400, XF 500
b Qn ¢ a o|(ISO 4995)

THEP H P KIM THfP (tbBlt c[ c8c dUdtgich®r . ki m |

B

B Cr ho Hc| C -1/2Mo, 1/2Cr N h i t L tCta
s - 1/2Mo O 27 Rm vQ i4}
MPa,
C O T ngk 1cr-12Mo  MPMT cho o 5pmysa50<
Kim O 3 cong A trong Hinh 650 MPa: gi
2-5.2 (A)gsgmmcho m, i
D1 Vanadi - 1/2Cr-1/2Mo- |t %%y t heo |’ - :
1/av khongthisp  h bl RM O 650
. ) 0°C (Chu thich 5 va 6)
D2 3 O T n 21/4 Cr-1Mo
kim O 1
E 31/2 Ni ASTM A 203 D Ch  n gi 8§
£ hhn g3ovaa Nhi 't L tCh
MDMT c¢cho O 18 J
cong B trong Hinh
2.5.2 (A)
F 9 Ni ASTM A 353 khing L€ Nhi 't L, tCh
TOi va ram ASTM A517,A,B,C,D, E, F, © 20 J
AS 3597 J, P 700 PV Nhi "t L, th
gi «n b°n O
m, i igckithich 10);

va (chd thich 7) NDTT
THEP H P KIM CAO (tblt c¢c[ c8c dlng tr_ kim I

H LoUi <Cr|ASTM A 240 {410, 429 MDMT cho Nhi t L, th
Mactenxit 12 cong AtrongHinh gi «n b°n O




Crva 15 Cr 2.5.2 (A)cho m, i mXu
N L .

N Lodi f eASTMA240p05, 4105 | Y PEO ni't 1. tcn
cao 20 9 O 27 Rm VO i4]
12Ccr-Al h Z"gg&‘:\ﬂg ; Rm >i450
12 Cr (

K LoYi Austenit crom Ni

L s’ k: thmdit<€cgcachbl rs
18 Cr-8 Ni IASTM A 240 [304 -255
18 Cr-8 Ni (C |ASTM A 240 [304L -255
t hblp)

18 Cr-8 Ni-Nb |ASTM A 240 {347 -255
18 Cr-10 Ni-Ti [ASTM A 240 [321 200 (Ch thich 8)
18 Cr-10 Ni-2 |ASTM A 240 (316 -200
Mo
18 Cr-10 Ni-2 |ASTM A 240 |316L -200
Mo( C t h
19 Cr-13 Ni-3 |ASTM A 240 317 -200
Mo
25 Cr-20 Ni  |JASTM A 240 [310S -200
L a ch |ASTMA?240[309,310,316 khtng L€
(nép austenit 309Ch, 310Cb,
sau hi 316Cb
de, i0°C 0
B blt k 8 |ASTM A 240 (302 -30
A 0
C0 € >0.10% 1)\ A 240 a2, 246 khing L€

M Crom cao ASTM A 789 |S31803 MDMT <cho
Ferit - cong A trong Hinh
Austenit- 2. 5.2 (A)

Crom niken ty theo
k ht ng hthimb
30

THEP H P KIM CAO (.n%c)

Thit c[ c8§c | - ChothépnhémH Nhi ~t L tCh

M) O 20 J

GANG
Gang xam AS 1830 T-1 50 t400i [-30 Chu thich 9
Gang c fAS1831 500-7 va 400-12

AS 1831 370-17 MDMT <cho N hi t L tCha
cong AtrongHinh O 20 J
25.2 (B) |
khing thb
30
Gang dTAS1832 Thit c[ 430 Chd thich 9




| » i t r dn
Gang Austenit |AS 1833 Thbit c[ ¢ Nhi 't L, tCh

KIM LOYyI Méu
Thbit ¢ c8c Xem B[ng 3.3.1Khtng gi.,Khtng y°u c

Titan v~ h’'va(H) Ldp

né

Titan v~ h°ASTMB 265 -60 Nhi t L  tCh

no 0O 20 J

CHU THICH:

1 Nhi 't L, nthtbit/Jtc_ k/Jvedht, I'i " u (MDMT) n"y 8§p d.ng v, i L
Blfng 3.3.1. Xem 2.5.3.2 vQ nh_Rtg. s a L i L€ ¢ ph®p he
2 Th®p h°p kim thblp khitng L€ ¢ |i "t k° hoHc khtng t €t

n“y th3 phrli L'8p . ng c8c y°u c¢cfu quy L  nh cho th®p nt
3 VQ ¢c8c nh-m th®p, xem Blfng 1.5 v°™ AS 3992.
4 (a) Xem 2.5.5 vQ th va Ldp

(b)Cv = Gi § tng vambhgpl @Xnu c - -Rnv 8it" mM®p bcgn kv®o nh, nhblt.
(c) Khi n°u gi 8§ tr’ nkng 1€ ng va Ldp mXu c- Vv§&t m®p
b3nh thblp nhblt cho m, i b, xI0omm3 mXu th  nghi m 10 mm
5 Xem c8c gi, i hUYnvatlQtonyginc2lb2Z(Atva252(B). 8, 9

6 VQ s. biJn thi°n cho ph®p L"i v,i c¢c8c gi 8 tr° nktng
xem ch¥% th2ch 3 ¢, a H®nh2.5.2(A) v°™ 2.5.2(B).

7 Ngo~ i th va Ldp mXu c¢c- v8&t m®p-ch, V, c¢cfn th va I

@Th®p nh-m F ¢ chiQu d'y O 16 mm LW s’ d,ng tYi nhi
170°C; va

(b) Th®p nh-m G ¢c- chiQu d'y O 16 mm LW s -d,ng tU4i
30°C.

8 Th va Ldp L i v,i c8c th@p h® gekimnhaotnly Kkt kegac
ng sublt trung b3nh t2nh to&n L€ ¢ s d_ng LW t2nh ct

9 C8&c loYi gang n"y c¢-30°ChW L€sc B nd,  nhbud® t_.a c8c b°

quan, tr°n ch s° th nghi mmtthinhdh chA’'ng haynlgi mhi §n &t

10 V.i th®p nh-m F v" G, nlC. t L, th  nghi '  m cao nhblt

2525 S’ d, ng ch h ¢ L _ t g«y

Cg&c vdt |i " u ¢c- thw L€ ¢ s d,ng ° nhi"t L, thblp hhn

v, i LiQu ki°

L. thbBlp hh

n | ° chi tnh v hph@n ct§&ccht hch nhg ¢ L.t g«y ch

|
n
25.3 Nhi t L, thblp nhblt

2531 Nhi t L, | "m vi ¢ thblp nhblt (MOT)

Nhi t L, | "m vi ¢ thblp nhblt (MOT) phlFi |~ nhi "t L, 6 tt
trong quatrinhlamvi ¢ b3nh th<€ ng bao g"m ¢l nh_ng dao L, ng b3
v trong khi kh' i L ng v° ng.ng thi/Jt b" L¥%ng c8ch. M

tr’ sau:



a) V.i c¢c8c b3nh L€ ¢ bl c mWBicht nhi thibEhn migitotidlpa mti c

b) V.i b3nh khtng d-° Ighio tm c §chblpnthihnt trong c8c gi §

i) Nhi't L. m'i tr€ ng trung b®nh 0eC,a trig” y -t hkblpm nl hoBiti
thw ph{i ch u nhi't L, n"ysuBlonghlkt thon b3nh phli

i) Nhi t L, nh, nhblt c_,a mli chblt ch_ a tillp x%c v, i
th®p nh-m A1, A2, A3, B C, D1, D2, v G, c8c b3nh ct
h™ i : )

p ch” b°i LiQu ki ' n &8m bt ck2 ceyWhnbltv'l 6 &g 4ubltg
v.i vi ¢ gilmnnhi "t L , th3 ¢- thW s d,ng nhi t L  t
c8ch chia 8p sublt thifJt kJ c¢c,a b3nh cho 2, 5.

c) NJu ¢ bJung ch. ng ch” ra r3ung doh® ncg xkih §cg,i «m” n° L
nh._ng c8&8ch tr°n kh'ng cung c¢cblp L€ ¢ nhi t L, €, c L nt
ph€hng phg&8p L€ ¢ s d.ng trong vi ¢ © ¢ L nh nhi t L,
Il “m |1 UYnh de, i nhi t L ngentg t, trong qu8 tr3nh gilm
d) Nhi t L, thblp hhn c¢c8c nhi 't L, L€ ¢ x8c L nh t_  (za
b i ng<€ i LHt h”"ng hay trong ti°u chuXn 8&p d, ng.

2532 Nhi t L, thiJt kJ nh, nhblt ¢, a vdt I-mangan( MDMT) ch
Nhi "t LJ rnti/nhikt c, a vdt i u (MDMT) phli L€ ¢ x8&§c L
a) T ng qug8t: Nhi "t L, thiJt kJ nh, nhblt c_,a vdt |i
2.5.2(A) v° 2.5.2(B) phl[i |7 gi8&8 tr° thblp nhblt trong
(c) crfJhu t hi Jt :

(i) Nhi "t L, thblp nhblt x[y ra tr¥%¥ng kh, p v,i c8c Li Qt

ng sublt t<€hng O%@dhng t2nh tog§n

(VX 8ng SuEt t “ng L “ng t2nh to&n, xem 7.3.5)
Trong L-:
fin, bQn k®o thifJttk®g nfi (rRbm B[Hg MI!B. 1), t2nh b3abng n

dd H s° bQn m i h"n.

(ii) Nhi to€C, seaw, hhmhil’t L, thblp nhblt x[y ra tr¥ng Kk
tr3nh, khi qu§ tr3nh L- tYo r a:

ng sublt t<€hng L<€hng t2nh:—23f(1)§n O 50 MPa nh€eng phrli <
(iii) Nhi ©CLsocaoihhhiBbt L, thblp nhblt x[y ra tr¥ng |
tr3nh, khi c8c qug8 tr3nh L- tYo ra c8c 50MBa sublt tz2nh
[ VA ng sublt trung b3 nhigv sunbht, thHn hidno. MPa v

Cs§c ng sublt t2nh to&8n c¢cfn phli t2nh LJn tblt ¢c[ c8c t
sublt nhi t v tfi tr ng b°n ngo”"i do kJt n"i L€ ng
cao hhn t4i nhi t L, hcaa hhitng, Iv2m d_Ynnhh & _tir oknhg h-a |,
k7] phl[i th2ch h°p v,i tblt ¢l nh_ng k/Jt h p d  t2nh c.
trong ph, 1., c G)

b) Quy L nh kh8c :bh" i wv_i cBblt bEnd kHi a &WbhhL c¢c h4i,
nhblt ¢c.a vdt |i u ¢cfn thi/Jt (MDMT) phli |1 Y9Ynh hhn nhi’
15°Ctheo2 . 5. 3.1, nh€eng 0Cht ng n-ng hhn

c) Quy L nh khg&8c L°i v,i vi ¢ x I'T nhi"t sau khi h"r
tbim ca cBc "ng c,t, ch®©n L. hoHc c8c chi tiJJt h" n v~



tre ¢ khi ch¥%ng L€ ¢ h" n n"i v,i thon, nh€eng c8c m i
h"n, MDMT c¢cfn thi/Jt nhdn L€ ¢ t_. (a) lc@®oc cl8icQbb, phdn
ch” nh b3ung c8x¥h tKihonfnvg oc8ch t i thiwWu t. m®p m i h"n
b3nh L/Jn c8c m i h“n ch2nh phTli khing nh, hhn 150 mm.
d) Vdt |li " u cho c¢c8c b3nh ch u va chUm: Tblt ¢c[ c8c t h

thW vdn chuyWn L€ ¢) phrli ¢5CMDODMTv cfFnMORIiYyJtul &l Mm'hin 2
2533 MDMT cho c¢c8c kim | oYi ngo -mandah ®p cacbon v"° cacbon

V.i c8c kim | oUi ngo -imatnlg@&m , c aMDMAaTn cF'n daéd bljdn ph[i nhe
trong 2.5.2.1.

254 Chi Qu d"y tham kh[o c¢c,a vdt 1|i wu

ChiQu d'y @{@hHhae® &hg§go d, ng trong H3nh 2.5.2(A) v~ 2.5,2
sau t®%y theo loUdi b, dn.

n

ph
a) C8&c b, phdn h”"n gi &8p m®p: Chi Qu d"y tham kh[o c, a
dayt h. ¢ tJ c.a b, phdn L€ ¢ xem x®t tYi m®p chuXn b’

b) B2ch h"n ¢, b2ch m ng v™ b2ch tr€ t, mHt s"ng v~
gi 8 tr° 1. n hhn gi_a gi§ tr m t phfn t€ chiQu d’'y tt
gi 8§ tuw ' dcyhicQa "ng nhg&8nh hoHc thon L€ ¢ h"n v o (xem
NJJu kholng c8ch t. b2ch, mHt s"ng hoHc L8y ph3ng LIJn
chiQu d°y c¢c,a m i h”n, th3 chiQu d°'y tha&am lphl[o L i v,

bung chiQu d"y t49 m®p chuXn b h”"n.
ChiQu d"y tham kh[o c,a mHt s"ng h"n “"ng phl[i khlng

CHDP THE&CH: Khi m i h”n thoen v, i mHt s ng L€ ¢ kh _ ng
s"ng khing kh'Li Qug nswbltc,” ntgh3\W /Jlhbnivih€ | a ch n vdt i’
sang.
c) C8c “ng nh&nh, "ng c¢c,t v" c¢c8c tbim b%: ChiQu d” "y tt
L nh ri°ng b3ung c8&ch ch® xem x®t chiQu d"y th, ¢ tJ c,
me®p, chi Qu dpwltha®hkblong v, i chi Qu d vy t Ui m®p ¢, a
d) "ng: Chi Qu d"y tham khl[o phli I ¢chiQu d"y th, ¢ t]J
|
g || VAT | // \\\\:}‘\

\ || | | || |,||.||,'|| I [ \\\

| | rW P f1\ k
b o

t 5 -
| |
| | - __
1=t
- —_.-_fg ! ! o //

CHU THICH:
Tmh™n (khing x |I'T nhi t s&waORs5th()s = diBgtHSnh_ 2. Hhd @
TmlL€ ¢ x |Id mhn = @ia§ tava0,25t1(ns hhd ngg . H nth 2.5. 2(B))

@B2ch m ng v° b2ch tr€ t
H®nh 2.5.4 C8c v2 d, x8c L nh €Ri Qu d"y tham kh
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CHU THICH:
Tnh™n (khtng x  |'T nhi t saw0l5tn)s = dgnm&ys5.2 (A))
TwlL€ ¢ x| T nhi't sau hVvan25u(gi § df m'g
()MHt s"ng, L8y ph3ng v~ ™ tbim ph3ng
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Hn (khtng x° | T4tsnTh¥g it § staru” hl".np nkbltzvatte (0n'g & . 8§mcg gi § t
Hinh 2.5.2(A))
L@tz Tm= gi§ tr° | _ n.vatbbls tdomg KHBcha2s663s2 dANY

Hinh 2.5.2(B))
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CHU THICH:
V,i tblt ¢ c8c b, phdn (bao g" m c[ thon)
H n (khtng x | Tmgidtn i "1t. ns ahuh nh hgoiMecast0 , @ 5mg H3nh 2.5.2(A
hay
0,25t1 ( s d, ng H®nh 2.5.2 (B))
X I'T nhi Té= sq@iug ht'rn': $vad2smbs gid, agt H3nh 2.5.2 (B))
(dMHt s"ng v° L8y ph3ng c¢c:- Vv®t r «nh
B phan khing chiu ap lwe \\\—\:— }
N
L !
UL
r \\Be:: phan chiu &p Irc
¥
1
CHU THICH:
Tncho b, phdn8ghktng shgu§ tva025lti, n hhn gi_  a t
Tmncho b, phdn eh u 8p | c =t
lsa= gi 8 tr° 1. n hhn gi_a 50 mm v~ 2t
(e) B, phdn kh'ng ch u 8p | c

H3nh 2.5.4 C8c v2 d, x8c L nh ¢TRi(QuYd y hemdam khTlo



diéu khong chiu &p Diéu khéng chiu 8p  —_ -

'\-\.H\j
fa Didu trung gian
Bidu trung gian 7 R Ly
h"\\ | ':':'I'l,l - i
La \ e
| 1t \ =N
1 » - i) T \
17 2 5157777777577 SN
] N pidu chiu &p Didu chiu ap \
. i 1 \ b
cHY THI{_:H \_Cac mdi han ndy nén song
T cho digu trung gian = gia trj In hon gila . va 0,25t s0Ng v hudng cla dng ‘1\
Tm cho digu chiu @p = t suat chinh —
Ls = gia tri Ié'm hon gilra S0mm va 2
CHU THICH
Tncho Li Qui amumggi §8 tevaolsain hhn gi_. a t
Tmncho LiQu ich u 8§p = t
lsa= gi &8 tr I, n hhn gi_,a 50mm v~ 2t
(f) B, phdn kh'ng ch u 8p v,i b, phdn trun
H®nh 2.5.4 C8c v2 d, x8c L nh (TRH(R¥tditynwham khlo
e) C8c chi bttinht bt who tiJJt gdn v o b3nh L€ ¢ h' n t
cfn L€ ¢ coi nhe m t phfn c,a b, phdn ch u §p v" chic
ch” ra trong H3nh 2.5. 4. Phfn gh®p n" i tihiehg gian, (>
y°u cfu phli gh®p gdn c¢c8c b, phdn khlng quan tr ng v~
f)y C8c b, phdn khing h"n: C8c b, phdn khtng h"n L€ c
chi Qu d"y tham kh[o phT[i | Bly b=ung m t phfn t€ c_,a chi

L achs's"dchep lchmQu d°y tham khl[o tr°n LOy
hay chi Qu d"y nh, nhblt quy L nh bao g ' m c[ b" sung dc

Kim loUi g ' c¢c c.,a phfn chp" b " ®ptv cphfdpkhw?ogphhFnuch u
thva Ldp theo y°u cfu trong Bfng 2.5. 3.
Khing y°u cfu th’ va Ldp L i v -NMn vtnd ihhn k&,! ntgo Hch [k h
khing thw Ibly L€ ¢ mXu v§t m®p c¢h. V 10 mm x 2,5 mm (
Khongy° u cfu th va Ldp-Mh ic-vcihhitQueg "¢ «° @0 mm tr° xu’
ki n nhi t L, thifJt kJJ nh, nhblt ¢, a vdt |i u t2nh the
B[ n2y5.5.1.
Bfng 2-8hi5.t1 L' thiJt kJJ nh, nhblt c_,a vdt 1|
Chi Qay H' n (khtng x X I'T nhi t s
mm sau khi han) oC
°C
10 -15 -30
8 -20 -35
6 -25 -40




4 -40 -55
O 2 -55 -70
0

h

C&c b§ c8o ch.ng nhdn th va Ldp L€ ¢ th.c hi n b
nhdn nh€ b3ung ch @m trMRngc¥dtydud wfuwuc,a ti°>u chuXn n~
a) C8&c mXu th  nghi ' m |~ C4i di"n cho vdt i u L€ ¢ ¢
trong v° sau qus8 tr3nh chJ tYo m”~ | "m gilm c8c t2nh
b) Vdblyl m¥Xu th L« L€ ¢ x |IT nhi’t ri°ng v’ nh€e vdy
m t b3nh ho"n thi n.

Ng€ i chJ tYo b3®nh ¢c- thW th ¢ hi " n th va Ldp LW ch.
ng€ i chJ tYo vdt | i  u khtng tthh™ rmngahil'dw,v v, s, LUli Qu ckh'’
t h nghi " m phrli LY¥ng nhe « quy L nh trong ti°u chuXr

L
2552 Ph€hng ph8&8p th  nghi m
Th va Ldp phli tu®©n theo TCVN 312 (1 SO 148), ngoVYi t

a) Th  gi«n b°n phli L€ ¢ th ¢ hi nB{hgo2ASTB AQ3VD «
s'd, ng); v~

b) Th va Ldp th[ rhi LW 8tch&i nhTahiQtkHLnghUNDVRT)t rt
vai(xem B[ng 2.5.3 LW s’ d, ng) .

2553 C8c mXu th  nghi’ ' m

C&c mXu th  nghi m cfn L€ ¢ | a ch'8vav’" chuXn b" thec
a) S 1€ ng mXu r«nh ch, V: S | € ng v~ v tr2 1| BbBly m
Lw Ldi di"n m t c&ch th,a L&ng cho vdt i u s d, ng t
theo nh_ng thtng s~ th2ch h°p v,i dlng s[n phXm. v2 ¢
(i) o TBIMeen, AS 1548;

(ii) C8ec..l.abi....n4ASTMAS524;

(1) REM. v ASTM A 350;

(T V) oY, ASTM A 352;

(v)t VIdi " u | dp xi JJt .ASTMASB20; . . . . . . . i
(vi) Ph, ki n L€ ng "~ Ng. ... ..

n"i v,i th®p nh-m F v™ nh-m G, 2t nhblt ba mXu r«nh ct
v’ c8c y°u cfutlh i bv, isum§o mhdi L€ ¢ I bly t. m i tblm

t. m, i mT c8&8n c¢c.,a th®p tr,n, th®p "ng, th®p h3nh, t hd
nhi t n"o. n’ i v,i th®p tblm mXu th  phl[i | Bly theo he
rentr , n mXu th’ phrli | bly theo h+€ ng ti p tuyl/Jn v, i L€ r
th  phl[i ph[i I bly theo chi Qu d c.

n"i v.,i wvdt li u gia ctng, 2t nhblt ba mXu c¢c- r«nh cFr
nguyén ly can néng.

Ng€ i chJ] tcthda c.iajtc&ch, ngo i c¢c8&c chi tifgt | dp xiJt,

ch. ng nhdn m t | nhiQu hhn 20 chi tiJt s[n xublt h~”ng
m t b, mXu t h va Ldp | bly ngXu nhi®°n t. m t chi tilJt,
c¥ng m t m&c v° mUT nblu vdt i u, c¢c- c%ng m t quy tr?3r
b) C8c k2ch th€e ¢ c¢c,a mXu r«nh c¢ch_ V: Phli s d,ng m
d”y hay L€ ng k2nh cho ph®p. V., i vdt" 1li“m mXu clhG Qu d-
mmx10 mm khtng L€ ¢ bao g m phfn vdt |i u c8ch bQ mHit
d"y danh nghoga d€, i 20 mm, c8c mXu 10 mm x 10 mm phT[i



ao

g m phfn vdt |i " u c8ch bQ mHt d€ ph®pmmhuXAubvdmXlbi 1
mm x 10 mm, th3 k2ch th€e ¢ d ¢ theo L€ ng ch s° c¢_,a \
thW trong c §bmmk5mrhvalbn.c

n€ ng ch s° c.a r«nh phli vulng g-c v, i bQ mHt ngo”i
c) MXu th vauldm thhT[r mhihi M%[i L€ ¢ | a ch n nh€e sa
(i) Vv,i tbm c- chiQu d"y t. 16 mm tr° 1°n, phli th c
cho m i tbm L« L€ ¢ x |IT nhi’t.

(ii) V.i vdt i u r”n v’ L% c¢c- chiQu dvay Ltdp 1téh Imm tr
rhi (2 mXu) cho m i mU trong bblt k8 |1 x° I'T n”"o s’ C
li"u r n v’ ASTM A 352 L i v, i wvdt 1i u L %c.

2554 C8c y°u cfu th va Ldp

Khi th va Ldp L€ ¢ y°u cfu b’ i &ntaochctiduchit hs kJt qul
(ph€ehng phg&8p th’ v: c8c gi8 tr') L« L€a ra trong Blnc
a) Y°u c¢cfu chung: C8c y°u cfu chung c,a c8c th’ va Loec
(i) Khi c8c gi 8§ tr va Ldp r«nh ch., V L€ mgcha ra troc
Ldp trung b3nh c¢c,a ba mXu v8§t m®p ch, V 10 mm x 10 mr
Blfng 2.5.3 LW th, a m«n nhi t L, thilJt kJ nh, nhblt c_ @
| T phl[i khng nh, hhn 70 %cdhi §rtar” trung b3nh thblp nt
(ii) Khi c¢c8c gi 8 tr° gi«n b°n L€ ¢ ch®™ ra trong B[ng
nhblt |~ 0,38 mm tr°n ph2a L i di" n c,a v&8t m®p khtlng
(iii) Khi nhi t L chuyWn tr Ungt rtohngi BdTnog VRG Bki h3t, n gN D{ TNIT
b3yng hoHc nh, hhn MDMT y°u cfu.

CHDP THE&CH: Nitng 1€ ng va Ldp ° nhi't L, ¢, thwW th<€ ng
nghi m cdt theo chi Qu ngang th, (nghoa | " c¢chi Qu nganc
cdit tiQeocgchi th, Khi c¢c&8c mil/flng th nghi " m phl[i c¢cdt ng¢
nhblt ch”™ ra v,i ¢c8c mXu theo chiQu d ¢ phrli gilm Li.
trong thtng s’ vdt | u, th3 c¢c8c y°u ac ftuhucdno gmxXua c ot

cac bén cé lién quan.

b)B2ch ¢ h” n, bzch m, ng v b2ch tre t, mHt s"ng v~ L
Ntkng | € ng va Ldp nh, nhblt phl[i tu®©n thedmc8§c quy L
thz2ch h”p, tuy nhi°n khing c- ltdp€ Ing ch’ tph Hp oh ten§ cn hy °rug
cfu n/ju ch¥%ng khtng L€ ¢ h"n.

Nbkng | € ng va Ldp nh, nhblt v, i mHt s"ng h"n " ng phrli
tr€ ng h p n"o c8c y°u cfu th va Ldp L i v,i mHt s’
c) C8ct chqduontv 7o b3 nh

Nkng | € ng va Ldp nh, nhblt L v, i c8c b, phdn khtng
b, phdn ch u 8p | ¢ phrTi kh*ng nh, hhn nh_ng y°u cfu

han vao.
2555C8¢c y°u cfu th va Ldp cho c¢c8c mXu ph,

V,i c8c mX¥u v8t m®p ch_, V ph, (nghoga I nh, hhn 10 mr
hhn c8c gi 8§ tr’ L€ea ra trong Bfng 2.5.3 nh®©n v, i h S
trong Bfng 2.5.5.5.

B[ng 2-68&6.% s ntng | € ng qby bBghicmopb§c mXu
ChiQu d"y mXu th | H s° nktng | € ng
10,0 (mXu chuXn) 1,0




7,5 0,8

5,0 0,7

25 0,35
CHB THECH: V,i c¢c8c mXu th’ nghi " m n3um trong
n . i suy tuylJln t2nh

2556 Th  nghi m | Ui

Tuyt heo nk.nhg tr4Yng khing LUt c¢c.,a th  nghi m, vi ¢ th’
n h €u:

a) Khlng LYt m t mXu N/Jju gi 8§ tr trung b3*nh c_,a ba t
ntkng | € ng trung b3nh nh, nhblt L« ah” rkahltnrgori_g*-ItBl,'Lneg (o¥
gi § tr’ ri °ng nh, nhblt, th3 phl[i th’ ba mi/Jng b’ suncg
nh_ng kJ/Jt qul L« nhdn L€ ¢ tr€ ¢ LO©y v’ phli t2nh gi ¢
c.,a s8u th nghi " m khgng3nh, nhhnngblE guy trwamah, v~ kht
m t trong s8u kJt qul th  nghi m nh, n3m d€ i gi§ tr’
L§p . ng L€ ¢ 2.5.5.

b) Khing LYt vQ gi§ tr trung b3nh ¢, a c8ic mh’ nghi ' r
va Ldp khtng L4t L€ ¢ gi§ tr  nktng | € ng trung b3nh
th  nghi ' m n3m d€ i gi § ¢tr nh, nhblt quy L nh v, i t_r
xem nh€ khtng L§p ng L€ ¢ v,i 2.5.5.

c) Khtng LUtdtdomduhuhyayt | . i quy tr3nh: Khi s, khtng LY
th€ ng c¢c.,a mXu hay c¢c- |.,i trong quy tr3nh th nghi m,
d) Khtng LYt trong th nghi " m gi«n b°n L~ i lav, i mXu c &
de i 0,38 mm nh€eng kh'ng d€ i 0,25 mm, v~ ° gi§ tr’ torot
0,38 mm th3 ¢c- thW th ¢ hi n th’ nghi‘m Il i ba m*Xu b’
gi § tr° baung hoHc |, n hhn 0,38 th® cNffuoa§cvgi § th y°
nghi "  m 149 hay nJju c8c gi § tr trong | fn th  Lfu |~ t
nghi " m 149i, vdt 1li u phl[i b 1lo4i b hay L<€a t,i x |
nghi m | Ui ba mXu vmXa, pdhif«n bBRhmg dnoa-bcmvre°t 0,38 mm
e) Khtng LYt trong th’ nghi " m th[ rhi N/Ju m,t trong
khitng v th3 phl[i I bBly th°m hai mXu v~ th  nghi m | 4i.
ch” ti°u kh*ng vkh?mgjul %th"trtdrfg Infry th 1 4i th3 vdt |
t.i x I'T nhi t tiJJp. Sau khi t8&i x |I'T nhi t, phl[i t
ti°u khlng v_

256 Khtng ch”™ L  nh.

257C8c vdt i u phi kim | odi

C8c giotngc, cl8cm bhoHhdn t€hng t., b3ung vdt |i u phi ki
d.ng nhi"t L, thblp phl[i th2ch h"p v,i _ng d,ng tUi nt
LJn kh[F nktng b° h-a c¢c.ng hoHc h-a gi,n.

2.6 Vdt |i"u s d.,ng ° nhi t L, cao

26.1 YéucfFu chung

Vdt | i u c¢c_,a b, phdn ch  u 8p | ¢ c¢c,a b3nh khing L€ c
L., thi/Jt kJ cao nhblt m" theo L- L bQn c,a vdt i u L
tr€ ng h’p khi nhi't L, caoi Quhnklc-n tvhdd L€ "cu sc h od, tnhgblwn
h p v, i Li Qu ki " n I "m vi ¢ v' L€ ¢c c8c b°n c¢c- li°n qt
262L. a ch' n dt 1i " u cho s d,ng ° nhi t L, <cao

v
Trong khi |, a ch n vdt i u |I"m vi ¢ I©u d"i ° nhi t



a) Sn tthblt vQ chiQu d"y do c8u cHn;

b) S. ddashgphcacbon, cacbon-mangan,cacbon-si | i ¢ ° nhi %CW" «a® hhn 42
thép cacbon-mo | i pden ° ntic: t L, tr°n 47

c) S h-a gi,n c,a th®p h° p kio@ cao loUi 430 ° nhi’ t
d) C8&c [nhthe mg mthiSc c,a vdt |i u;

eyn, tin cdy c.,a c8c d. |i " u th  nghi " m n©ng nhi t L,
thiJJt kJ]] L« L€a ra trong Ph, I . ¢c A.

263 C8c van v~ b, phdn t<€hng t

Nhi "t L, hoUt L, ng cao nhblt c, a hcWgcb vagn .vi~ hcidc bb i pvhde

gia cong.

264 C8c vdt i " u d%¥ng ctng ngh” h"n v[y c¢c.ng (h"n LY ng

Nhi“ t L, hoUt L nBCkhitng, Levdt qui§" @Ch " n vy edngl v” ub

h"n vy mQm, ngoli ttih, tm€ méhnh’cp nhwW L€ ¢c s d.ng Kkl

c8c b°n li°n quan v~ L€ ¢ x8c nhdn b3ung c8c th nghi'
§

265 C
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2.7 Th' ng

C:@

: Fu ttng c€ ng s
h tfljromg ohHt s”"ng hay c8c b, phdn
° L e c i n L°i v.,i vdt i u
t h"ng (xem ph, l.c E).
ki Wm tria l3mg(xdmMuA®mMa3d) v.dfFm phli x
si®u ©m L i v.i vdt i u ch bl[n ° v&%n
t Ili " u ch brl khing ¢ khuy/Jt tdt c-
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hi ¢c- y°u cfu h” s° chblit 1€ ng L¥%c cao, Vi ¢ L%¥c cfr
Thi gt kIJ

3.1 T ng quan vQ thil/t kI

311 C8c y°u cfu thifjt kJJ ch?2nh

ThifJt kJJ] c8c b3nh v" c¢c8c btu@hmdnheocoaclBtnly°a:- cdh € &p |

VQ c8c y°u cfFu h’ th  ng chblt | € ng theo TCVN | SO 9001
thift kIJ.

312 Tr8ch nhi " m thi /]t kI



Ng€ i thi/JJt kJ phli ch u tr&8ch nhi " m vQ thi /Jt kJ c. a
ti °u chuXn n"y v~ C§c Li Qu ki ' n thifJt kJ phri L€ ¢ x¢
L€ ¢ LHt ra b i ng€ i mua h"ng (xem ph, |_c¢c E).

CHb THECH: VQ L&8nh gi8&8 r_,i ro, xem ph, | _,c C.

313 C8c ph€ehng phg&p thifgt kJj 1. ch’ n

a
Khi thi/fJt ktli B¢ nkhhag thic hi n theo y°u cf
cfu s d,.ng ph€ehng ph8p khS8c,[th&E€sc th, agl
th an«kn ¢, a c¢c8c b°n |i°n quan b i m t hoHc m,

a) So s&nh vQ s B "mphldncc+t H3whid&®g, t | k2ch c_
b) C- phon t2ch tog&n h' ¢ chHt ch€&€ bao g"  m c[ phon 1t 2
c) C- th nghi " m kiWm ch_ ng (xem 5.12) v° phon t2ch
Ti°u ch2 _ng sublt LW phionl €2c hx §c¢ m.cnth)t wéocph,phl c 1

u c_,a ti=°u
@hghchbangt
t s° <c8ch

s'd, ng L, bQn k®o thift kJ c,a vdt i u (f) t. Blfng 3
314Thi Jt kJJ LQ ph,ng h€e h, ng

3141 ni Qu ki " n I "m vi ¢ L€ ¢ xem x®t | " b3nh th<€ ng

S tud©n t h, ti °u chusXn bn[toh U n gt hcwh "xnegn hnéheh, ng cho c§c
LiQu ki " n I "m vi ¢ thtng th+€ ng.

3.1.4.2 C8c LiQu ki n I "m vi ¢ LHc bi t

Khi c¢c8c LiQu ki ' n I"m vi ¢ khing L€ ¢ xem x®t | " b3nt
cung cblp L, c8c LiQugkiVhn tMWJjcbfngchesh, xem x®t L Hc L
c8§c chJj L, c thw g©y h€ h, ng nhe€:

(a) M i do ng |, c cao hay L; m i do | "m vi ¢ theo ct
(b) Ftn m,n _ng sublt hay m,n do tn m, n;

(c) In m,n, bao g"m tblt c¢c[ c8§c dlng c, a hao h_t;

(d) Bign dbmg gy ra s, nhi_ u chia cdt c8c b, phdn |
(e) Thbim kim | o4i
(f) KJt h°p c,a c8&c vbin LQ tr°n.

Ph, l.,c D L€a ra h€e ng d%Xn cho vi ¢ thilJt kJ] ch  ng &
collenquan)

n. bQn thift kJ L<€a, aatifonghB8Rngn3y3L€ ¢c | a ch n L\
trong c8c b, phdn ch2nh ¢, a c8c b3nh, s, rdn n_t do
nh.ng LiQu ki n m i ¢, ¢c k8 khdc nghi t, c¢cfn phl[i c¢- t
m, i

3.2 C&c Hhi Qbhi Kt k/J
321 Cp sublt thift kJ v’ t2nh togn
3211 Cp sublt thiJt kJ c.,a b3nh

Cp sublt thifJt kJ (xem 1.6) phrli | §p sublt L€ ¢ ch™ 1
d, ng, hoHc L€ ¢ x8c L  nh theo Ti<°u chuXn n"vy. Xem t h°

Cp suiblpt tkhyj ph[i khing nh, hhn 8p sublt LHt tYi m c th

nNW | "a 8h sublt thi/Jt kJ, cfn L€a th°m m t khol[ng d€e t
. n nhblt (xem 1.6) LW cho ph®p 8§p sublt congt hW n©ng | °
ng. a s, vdn h”"nh khtng c¢cfn thifjt ¢, a thillt b’ x[ &p



the€ ng | 5 LJn 10 % cao hhn 8p sublt | "m vi ¢ ° LiQu
kho[ng dahonLv®g8p sublt v° nbhi thW ¢Ffogi€tng | dDn’nKhi ys
n~, th3 8§p sublt thiJJjt kJ c¢c,a b3nh n°n L, cao tr°n 8§p
kho[lng c¢c8ch L., |, n gi_a 8p sublt | "m vi ¢ v §p sublt
n

3212 Cp sublt t2nh b o§mhdan ac_m th3 nh

B, phdn ¢, a b3nh phrli L€ ¢ thiJt kJ cho LiQu ki n khe
l odi d t2nh trong hoUt L ng b3nh th€ ng kh'ng bao g~
hay trong qu8 tr3nh vdh/Jhbhhhtaidge GFnxphBip.t ThéeWth p
th v t€e thJ]] LKt b3nh trong qu8 tr3nh th th,y 1, c.
nhi t L trt¥ng kh, p ph[i |7 LiQu ki n dXn LJn chi Qu ¢
xem x®t kh!ng nbamw ng“cnmos ph®p

Cp sublt v™ nhi t L t49i LiQu ki n n"y v,i gi8§ tr bi e
nh€ 8§p sublt v°™ nhi t L t2nh tos§n V, i b3nh |, n v pt
to8n kh8&8c nhau cho c8c phfn c¢c,a b3nh.

nNW xX8cnh 8p sublt t2nh to8&n c¢c_,a m t b, phdn, phl[i t2nh
chbBlt |, ng ch_a trong b3nh hay L, ch°nh 8p do d, ng c¢hl
bblt k8 phfn n"o s d,ng chiQu d'y tahcnh/Jthtm Li L, 6t
ch°nh vQ c¢c,t 8p toenh, hay L, ch°nh 8p, hay nhi t L, 6,
nhen tr°n c thw x[y ra d€ i LiQu ki n 2t ¢ l ° i nhblt
3213 Cp sublt b°n ngo”i

CHDP THEéCH: &€ swhbht I b°n ngo’ i k hi n- t8c L, ng | °n b
phfn cfu c¢c,a b3nh ¢c- xu h€ ng gy ra s, b-p m®o

V, i c8c b3*nh hoHc phfn b3nh phrli ch” u LiQu ki n chon
|l " ch 8&p sublt c,a hai ph2aem x®d] &Bpcsablphfhnti e o8§n cf
ch°nh I ch |I.n nhblt m~ phfn b3nh phli ch u tU4i LiQu k
ch°nh 8p ¢c- x®t LJn t°n thblt ¢c- thW vQ &p sublt ° bblt
Trong c8c ti€nngulanp 8&p sublt t2nh to&n cfn phli t2nh
phfn b3nh d a tr°n chiQu d°y th ¢ c¢c,a tbm bao g m cT[
V.i c8c b3nh ch” c¢ch u L, c¢chon khgrid bB°ngtirSong, &m, s ht
hai 9li®gl tkPa hoHc gi § tr° cao hhn 8p sublt b°n ngo i ¢
kJ] nh, hhn 101 kPa, b3nh phli L€ ¢ cung cblp c¥%ng v, i
theo m t kiWu th2ch h°p L&ng tin &hdng. (xem 8.10 vQ c°
Khi m t trong c8c LiQu ki ' n sau s’ d, ng cho b3nh chor
hai phfn ba 8p sublt thiJjJt kJ b°n ngo”"i (b=ng c8ch gil
v: c8c v,ng gia c€ ng t 3 ¢c,n 2)

(a) S, u'n dhitcng . @Oy 3nrmhh kh€ ng L/Jn s, an to"n.

(b)) B3nh tYo th”" nh ddng v, c¢ch©n khtng cho m,t b3nh kt
Ln s, h€ h, ng c¢c.a b3nh b°n trong hay c¢ch cblu L .

(c) B3nh khtng c¢c- L. L€ ng Li hay s"n thao t8c cao ht
(d)BinhlakiWwu m, t v, v~ kh'ng ch_a chblt g©y hYi (xem 1.5.1
(e) C8c Liwm L  v" tai m-c c8p L€ ¢ thifJt kJ v° b’ tr
(f) Kiwm tra L, tr,n v’ h3nh ding ¢, a b3nh L€ ¢ th c

Phl[i t2nh d cgbk, igQu kivnicho©n kh*ng c¢c- thW ph8§t sinl
thing th€ ng v.i §&p inshubtth ta ohnkgi, nv€ cd_ v 'c §&c8cb | oUi hhi
mii tr<€ ng thblp.

3214 Cp sublt thiJt kJ cho b3nh c¢ch_a kh2 h-a |, ng



V., i c8c b3nhb'cih " kuh2 ton-g t8pW h-a |, ng, 8p sublt thiJt kI
c8c y°u cfu thiJt kJ trong ti°u chuXn _ ng d, ng t<€hng
(a) Cp sublt tUi LiQu ki n vdn h"nh khdc nghi t nhblt,
khac.

(b) Cp sublt hhi ¢, a chblt I, ng ch_a b°n trong tU4i nhi
d. ph,ng 8p sublt ri°ng phfn c,a c8c kh2 kh8c hoHc t Yy
t " ng.

CHD THECH: thi/Jt kJ clng cfin"@[wi 'bdocadcnmhbitdi thhil 't LU
sao cho pha |, ng trong qu§8 tr3nh gi«n n° nhi' 't s€& kht
hhi phri khing b’ n®n LJn m. c 8p sublt ri°>ng phfn ¢, a
toan.

T 17 LiQ@n KHh'yi II"€tng skh2 trong b3nh v,_i kh' i 1€ ng n

LiQfFy cao nhblt ¢- thW nhdn L€ ¢ (n/Ju L€ ¢ L€a ra) t.
cg8c |l oY khz2,

322 Nhi "t L, thifJt kJ v nhi"t L, | "m vi ¢

3221 Nhi t L, t h§ dJtbknlh c(htor .¢c b3nh | " m b3ung kim | oYi nh
Nhi "t L, thifJt kJ v.,i c¢c8c b3nh k2n (tr_. c¢c8c b3nh | " m
nhi t L, kim lo4i, v~ c¢c%ng v,i §8§p sublt t2nh to&n, nhi
phdn L€ c. xNm xt®tl, L- kh'ng L€ ¢ | by nh, hhn nhi 't L
trung b3nh c¢c,a th"nh khi b, phdn n"y ° §&p sublt t2nh t

Nhi t L, kim lo4i tYi chiQu d"y trung b3nh c¢c,a th"nh
bén trong hay dong xunggquanh m_ t c¢8ch th2ch h°p v° phli tu©n theo
h"p khi t2nh to&n, th nghi ' m hay c¢c8c _ng d,ng v~ Kkir
nhi t L  khs8c.

n"i v.,i thifJt kJ ch ng g«y gi,n, nhi t L,xetm"m vi ¢ tt
6.2.3).

PhlTi t2nh d ph,ng th2ch h°p cho c¢c8c t  n thbBlt ¢ thw
B[ng 3-Rhi2.t1 I, thifJt kJ] cho phfn b" gia nhi

Nhi" "t L, thifJJt kJ c_,a phf
Lo9i gia nH (tr. tr€ ng h p L« L€)c L
(xem chu thich 1 va 2)
1 B°i kh2, hhi Nhi t L, cao nhblt c_,a chblt gi
|, ng
2 Tr, c tiflp b iv,i phfn L€ ¢ blo v  hay cS§c
thli, hay Li nijongnhi t L i | <€mhblinhdé a d¢&c cal
c8c phfn L-0Cc, ng v, i 2
V.i ¢c8c phfn khtng L€ ¢ blo v
c.,a chblt ch_a trong c8c phfn
50°Cva4 x chi Qu d”" ¥Cph¥hn ¥_.i +nhi’
n h blt150¢C"
3 Gi &§n ti/Jlp b iNhi "t L, cao nhblt ¢, a mti chbtl
| © phfn t° Li
n€e, ¢ (ch¥% th?2ch
4 B i b.c xY mH) Tr oCti Jpv.% kim loli; Lo
phfn blo v b) H:nih€& La h®&y t2nh to§n L€ (




CHU THICH:

1 N°n Lo LUYc nhi n“"o c¢c- thW v, i c¢c8c cHp nhi t nh¥%ncg
cho vi ¢ t2nh to&8n c8c phfn tifJp x%¥%c tr c¢c tiJp v, i |
2 hli t2nh d ph.ng cho | € ng hl:lpv"thl_.;’inh\xxn mh_ng hyr
ch°nh ch ¢c- thW c,a nhi'[h tyr 18, b ogly2tdondomnh_ &
t h bt a tbm chdn, LiQu ki ' n ch8y kh&c th€ ng v.i nhi
| bl

3 . ib cs8crao L i nhi t ki Wu ng hoHc t blm v’ c§c Db3nh
L h b i S . pho©n t2ch truyQn nhi 't ¢c- thw L€ ¢ s’ d, r
ki n c t2nh d, ph,ng L i v, i s, qug.a-mgi kbhble- -1 Hnh.
Xem AS 3857 cho thi/fJt kJJ mHt s " ng.

4 Gi[ thifgt c8c phfn duy tr3® 8p sublt I~ ho"n to"n ch?
3.31 cho nh_ng s ki Wm so§t LHc bi t LW blo v’ S g u
trong trpecnga hhfn t | ra do m ¢ mti chblt thblp.

3222 Nhi "t L, thiJJt kJ cho c8c b3nh kim | oUi p h. (d¥%ng

Nhi t L, thi/JJt kJ cho c8c b3nh kim | oYi ph, hoHc |, p
d°y ¢, a vdt KHfmugchhao g° m chiQu d°y c¢c.a |.p |-t hay I
tr° 8§p d.ng cho vdt i u ch s°.

Khi c¢c8c¢c t2nh to8n thiJt kJ] d a tr°n chiQu d"y L¥fy L,
cao nhblt phl[i | " gi 8 th®pthblp Wwhin gdt aligi®@ ¢h schhbayp
chiJju trong B[fng 3.3.1.

3223S, dao L, ng nhi"t L, t. c8c LiQu ki n b3nh th¥€ ng

Khi s, dao L, ng nhi t L, trong LiQu ki n b3nh th<€ ng
3.2.2.2 khtngch'fmh pw i i@ ki n:

a) Nhi t L, n3am trong gi.i h4n d«o (t.c | " t4i nhi t
1%s.c cktng trong 100 000 h I~ )xng sublt x8c L nh s_c b
b) Nhi t L t runégm bBcrh H rrom gn ‘boblts 8hdk bt nlg, vteh it JJtq uk§/] ;n

c) Nh_ng dao L., ng b3nh th€ ng vQ nhi 't L, s€&€ khtng |°
L't hifscksg 1
d) V,i c8c b,
h“nh ve€ t qu
nhi Qu nhblt 8

Khi nhi' 't L ¢
ve t qug L.

Khi nhi" "t L, ve€ t qug§ L- c- &hltmamg MENt50%°Nnh'nihigi a

dn th®p, s dao L,  ng bblt th€ ng vQ nt
i 0°€t mongd hnHitQk /ln thikitn 12° 54Carbngh trong 1
trong 1 ntm.

ow"
o)) D 35T

o nhblt v€ t qug§ c8&c gi,i hUn n"vy, nhi’

trongl -, th3 phli | p thifJt b" ghi nhi t L,

CHD THCCH: Ng € i mua h"ng c¢c- tr8&8ch nhi m LTm bl[o r ung
hoUt L, ng LW L[fm bFo th, a m«n c8c y°u cfu tr°n.

3224 Nhi "t L, | "m vib&gnbhaohméablkhgho

Nhi "t L, I "m vi ¢ cao nhblt ph[i | bBly bung gi § tr" | n
a) Nhi" t L, I .n nhblt theo L- mti chblt ch_a phl[i c¢ch u

L. ng khdc nghi t nhblt.
b) Nhi t L, caog nchhblta nb'° nc hthitonlg nc- thw L4t L€ ¢ do Li



CHD THECH: AS 2872 L<€a ra ph€ehng ph8p © ¢ t2nh nhi t
trong bEn@®uckiun kh2 quyWn v s, Il "m n-ng do mHt tr" i
nhi Qu v¥mg c¢c_a b

323Tli tr ng
C&c t[i tr  ng L€ ¢c xem x®t troggt fihivt’ kd ©3nhi Phldqua

a) Cp sublt thi/Jt kJ trong hoHc ngo" i (hay cl hai).

b) C,t 8&p tonh | _.n nhblt ¢, a mti chblt ch_a b°n trong ¢
¢ L. .c do tr ng I c ti°u chuXn t&c L ng I°n kh'i | € n
trong th i an hoUt L, ng v~" trong c8c LiQu ki n th
gifm v"™ 8p ublt khtng, nJju c- thw 8p d, ng.

gl

s
d) T[i tr ng tbemd tkhh°8ne ,dd  p8d -t, blo *n, thifjJt b vd
ne c¢c, bktng v"™ nh_ng th, khsgc.
g
T

e) TFi tr n gi

CHD THECH: rong t2nh to§8n s, ph¥%ybdnp,cch tbai JT5%/t Fi
tr'ng do gi - g©y ra cfn hle o tizmch8cha{ti Ut rng gl krhg c .
Xem AS 1170.2 (ph€ehng ph8p . ng sublt cho ph®p) cho tT[i
V., i thtng tin vQ t[i tr ' ng L, ng c,a gi-, tham khl[o B¢
Freese and Bednar*( x em Ph Il . ¢ H)

f)Y TrFi tr ng do L, ng LBIt.

CHb THECH: TIrli do gi- v~° L, ng LBIt khtng cfn phrli gi [

Xem AS/ NZS 1200 v° AS 1170.4 (ph€hng ph8p . ng sublt ct
L blt

g) V.i c¢c8c b3nh ¢ thW vdn chuyWn L€ ¢ v° | . ¢ qugn t?2
h) C8dolpk€hng ph8p L. trong qug§ tr3nh | dp r&p v~ d c
i) C8c . ng sublt c_,c b, tl-ll vblu L. (tai m-c¢c), b L_, ¢
c8c chon L. b3nh v° c¢c8c t[i tr ng t. c¢c8c kJ/t cblu b°n
jJCac tTli tr  ng va chUm do s. thay L"i vQ d,ng chly, d¥
toan).

k) C&c m! men do | ch t©m c_,a §p sublt so v,i tr_ c tri
) C8c | ¢ do LiQu ki n nhi 't L, bao g @®cch, [nh he€e ng
phdn hay c¢c.,a h” th ng "ng gdn v~ o.

m) C8c Li Qu Kki n b°n ngo”"i v Li Qu ki n mti tr<€ ng kt
Khi b3nh c¢cfn phl[i th th,y tonh ° v tr2 | dp LHt cu’ i
L"nh k8, b3nh, choen L v nQncmtagnphf[itFiE trthgl/thky
khi th ¢ hi' ' n c8c ph®p Lo khsgc Thtng s thiJt kIJ n°r
khong.Khib3 nh khing thW th th,y | c t\Yi c h, hay c¢cfn c r
LiQu n"y tronminht i 1i u thuyl/t

324Fn m, n (bao g"m thbit c¢c[ c8c dUng c,a s, hao h,kt)

3241 T ng qu§st

M, i b3snh hay b, phdn b3nh ¢ thw b tkn m,n (xem 1. 6)
th mong mu' ' n c¢c,a b3nh LW LIm blo tr§nharyhl,'t|hl]g||,'m g§p
them. Vi ¢ d ph,ng n"y c¢c- thW bao g m:



a) Tkng m t c8&8ch h>p IT chiQu d"y vdt |i u so v, i c hi
thiJt kJ LW bao g m cl s, tn m, n chung (LiQu n"y c¢- t
c.¢c b, ) (xem 3.2.4.2);

b)L&t hoHc b’ c.
c) Blo v 'tbhung ca t

d)y X 1T

e) X 1T nhi"t sau khi h”"n LW tr&nh £tn m,n _ng sublt:;
f) KNt h°p c&c ph€ehng ph&p tr°n hoHc c&c ph€hng phgp

Khi nh h€© ng tn m,n L€ ¢ MhioJn fto " khkmgngs&mng nk Wlha t |
d ph,ng n_ a.

3242 B° sung do tn m,n

h-a h ¢ cho mti chblt ch_a b°n trong:;

Khi d, ph,ng tn m,n phl[i th, ¢ hi " n theo 3.2.4.1 a),
l°n m t 1€ ng t€hng L€hng v, i s, mblt M8t hchm@Quomgd~ ™y tt
mu'n c¢c,a b3nh Xem ph, 1I_c¢c D cho vi ¢ | a ch " n b" sur
C8c kT hi " u k2ch th€e ¢ L€ ¢ s d_ng trong tblt c[ c8§c

thWW " n c8c k2ch the ¢ trong LiQu ki ' n b &n m, n

S, tkn m,n c¢c- thWphPw rcaattthinh[ thaing m t s’ b3nh v© |
m, n cl hai ph2a. B’ sung do tn m,n khl'ng cfn gi ng nt
m ¢ L, t&c L ng L€ ¢ d. kiJjJn kh8c nhau.
Trong qu§ tr3nh | a ch n b" sungndbdolanl!im, maochntxemn:
gus8t, hao h_,t ki Wu r, B, hay ki Wu v/t cdt.

C&c b3nh b3ang the@pargan bwn,t lt@mx blo'np ki m s’ d. ng cho ¢

nen, hhi n€ ¢ hay n€ ¢ cfn c b sung do tn m,n t i t
tiJ]p,x%eiv chblit L-, ngoUi tr_. tr<€ ng h p khtng cfn t|
Il -t hoHc |, p ph, k2n, ¢ c¢c8c |, p | -t th2ch h p kh8c
bi ' t.

3243S. tn m,n c.,a kim lo4di khtng c%ng | oUi
Khi c¢c8c kigmgliothig knthtaru (kh'ng c%ng |l o49i) L€ ¢ s d_ng

tn m,n, vi c kiWm so8t t8c L, ng Li n h-a bJuang quy tr?3
nNi Qu n"y LHc bi "t quan tr  ng L i v_,i nhtm

3244 C8c | . p | -t

C&c b3nh c¢- thoW Lh& tc Im tt tpoh'fnn b3Jbng vdt | i u ch” u &n
thw LW r° i, h"n khtng li°n t_c, bao ph., ho"n to"n, pt
LHc bi "t L°i wv,i vi ¢ |-t men dUng th_,y tinh. (xem B¢
hanh 16t binh)

Khi c¢c&8c |.p | -t nh€e vdy ngtn c¢c[n m t c8ch hi u qul s,
ch bln c¢c_,a b3nh, th?3® trong th i gian hoUt L, ng c_, a b3
Thing th€ ng, c¢c8c |, p |-t mhle Widy Is €p bla-ot gkimm II @Yip hs’
tinh v I p |-t nh ,apsshay mHok&m dhyangC8mUl Li n v~ kir
Il khing t2nh LJn tr_ khi ¢- s th,a thudn LHc bi t ¢
Khi s, tkn m,n c,a vdw xI[iy ur aph_c hhiaQu Id-"ty cl-, pp hph, v~ |
m t | € ng cho ph®p tu" i th ph_c v c.,a b3nh L4t L€
3245D, i " u tn m,n



Th ¢ tJ kh*ng thwW L€a ra c¢c8c quy tdc r» r"ng hhn LW I
chblt ph ¢ wdYpnti @Quns, k/Jt h°p c.,a c§c mti tr€ ng tn n
clng c¢c- c¢c8c d,. li"u th°em LW h€© ng dXn L€ c L€a ra trc¢
325 ng d_.ng nhi t L., thblp

C&c b3nh L€ ¢c | " m t. th®p ferito@ cfn iPmhiindgt L t hi JJt
nh, g Wm sau:

a) Cfn phli c¢c- t2nh linh holt th2ch h p L i v._i s. C C

b) B3nh c¢cfFn c¢c- c¢cblu h3nh Lhn

c) CFn phli tr8&8nh vi' c thay

gi
L” nhi t L, nhanh c¢c- kh]

t3nh hu ngxemyx®{yLfla,cpbrl
3.

i
khi chi ti/Jgt thilft kJ LHc ¢t
hsnh L€ ¢ L€a ra trong H3nh 2. 5.
d) CFn ch¥% T LW tr8&8nh c8c chi tifJt tYo ra nh_ng v¥ng
thanh ging tYo ra s, titng d&d ngckh!ng Yci Tntt ng, &~ s
e) Khlng n°n s d,. ng c8c phfn t t&tng c. ng khing I|i°r
c8ch h"n phon Loln
f) N°n L€ ¢ s d,ng c8c miJlng t&p LW gdn chon L_ b3nt
g) n. “ng v neo “ng n°n L€ ¢ gdhi. v o b c ngo”i ri°ng
h) Khing n°n s d._.ng c¢c8c m i n"i ren, c¢c8c van h"n c¢’
i) Cs8c ng c.t Vv 'pgediic vk pt b&Eith me.nc Lt€9 ¢ h"n v o c8§c t
v: n°n L€ c xem nh€e m t c ., m t§ch bi 't cn tthhiwtl & ¢ L&t
I'T nhi 't
j) C8c phfn khing ch u 8&p n°n L€ ¢ gh®p v,i phfn ch’ 1
n“y clng phfi c¢ch u s chi ph'i gi"ng nh€e c8c phfn ch’
phlfi th ¢ hi n v, i &apdomgn, c §ésly 2themhigti 81 T r2 n"o [, n |
2.5.4(f)).
Vach binh
Bém \
_ﬁl
Al
l.r.rr .
: 1
Déng chéy_..._|__ n - — -1
i
r - 1 |
| 7
Bich dinhvi  _J/ /
Lét béo vé nhiét _/
Hinh325-v2 d, vQ “ng |-t blo v nhi t LW trgnh grad:i
326 Tu" i th’ b3nh
3261 T  ng qué§t
C&c b3nh tu©n theo ti°u chuXn n"y th<€nn. luedcntgh|l]t k
khing x8c L nh nh€eng L, d"i v an to"n m t c8ch h p |
b, phdn ¢ thw L€ ¢ thi/Jt kJ v.,i m t tu i th’ thzch t
thu, ¢ v o th" i gian nh€ tnc8cnkinmyui trdwa hay k/Jt h' p



ao

n"i v,i thiJJt kJ ch ng tn m,n (bao g m c8c dUng hao I
d€e, i c8c ng sublt | Hop khdc nghi’  t (cao hdem c8c . ng sl
Ph, . c A) V. i thifJt kt#lhicht ng/Jjdeo thw, mxemt88. 2. 6 h2.
3262 Tu”" i th' thiJt kJ cho gi.,i hUn d«o (nhi 't L, cao)
n, bQn thiJt kJ L€a ra trong Blng 3.3.1 v, i nhi t L,
tu i th thing th€ ng khing gi . iphdim cc- antbi,” tphidn .t Hliujj
m° t4i L. L, bQn thiJt kJ &p d.ng L€ ¢ ph, thu,c v~ o
th2ch h°p v.,i tu i th th, a thudn d,a tr°n ch s L+®a
c8c tu inhau Kkihdrm qukblt LV]ldt tPinhu hay theo AS 1228 hoH
gi "ng nhau | " khlng cfn thi/Jt phrli L8p . ng cho tblt cI
thay thJ ¢- thw L€ ¢ thifJgt kJ v,i tu" i th ngdn hhn ¢
CHD THECH: thi ft thJ] c,a m i b phdn | ° vbln LQ c, a s,
quan

Khing ¢ b, phdn n"o L€ ¢ thifJt kJ] d a tr°n ch s° «c¢, @
duy tr3® L€ ¢ s. ph_,c v, c.a m3nh ques§ th ic thh~ nt Ri§Hth k
gi &8 I Ui S th2ch h p tiJlp theo c¢c_ a n vQ khl nktng ph,
x®t qu§ kh. vQ nhi t L,/ _ ng sublt ¢c,a n- v’ d. 1i u v
k8 m t c8ch th, a L8ng th3® ¢hitJhWkK®o d~"i qusg tu i
Trong | fn L&nh gi &8 |9 nh€e tr°n, cfn LHc bi t ch¥% T \
ti hay chu k8 nhi' t L . Cfn xem x®t vi ¢ | dp LHt thi
vQ nhi’"t L, theo t&p isugbitan hve'o Itthchi sgi anQ c, a b, phdn.
L"i k2ch the ¢ do d«o clng c¢cfn phli L€ ¢ ghi | 4i m t
I 49 S kiWm tra vQ luy n kim v"™ th nghi " m n_t v_ dc
CHUTHICH:Cactai |'i  u nh€© BS PD 6510 v° APl RP 530 cung c blf
tuan theo.

V.i vdt li"u h"p kim, AS 1228 v° BS 5500 ch" ra c8c ¢
L€ ¢ x8c L " nh theo LoYYn A10 c, a Ph_ nlg, & A. sC8¢ hgia§ tr
thudn gi_a ¢c8c b°n c¢- li°n quan. Trong c8c tr<€ ng h’y
hay BS 5500 v.i m t s vdt |li" u h>p kim kh8c, th3 vi’
ph,c v, tiJlp theo cfn L€ cbadtu Lifuth ot kih®t[ nig/] hah " plh'{
L&§nh gi 8 L "nh k8 m t c8ch th,a L&8ng, th3 th™ i gian pt
thiJjt kJ ban Lfu

327S. thay L i vQ LiQu ki n thifgt kIJ

B3nh hay b, phdn b3nh c¢c- thWtL€ ccao dhmgLi Q&p ks U lBIt t
Lfu v l. n hhn m ¢ cho ph®p trong 3.2.2.3 mi_n |~ tblt
a) M, i b, phdn b [nh h€ ng phl[i tu®©n theo c8c y°u cf
b) Th™ i gian | "m vi ¢ ° &pm sguftm vt'u " nihit'ht It hicto kkhim
5%.

c) C8c van an to’'n v thi/Jt b blo v kh8c ph¥% h' p v,
Li Qu ki n thiJjt kJJ m, i.

d) n€ c¢c c¢c8c b°n c¢c- li°n quan L ng T.

3.3 n, bQn thiJt kI

331n. bQn k®ofHthi Jt kI (

3311 T ng quést

n, bQn k®o thift kJ L€ ¢ s’ d. ng v, i c8c c¢clng th_ c tr
Blng 3.3.1. n"i v.,i c¢c8c ngoli 1", xem trong 3.3.2 v~



l'i" " u khitng L<€a ra trong BReg Bh3.l, ophKRimL€ cLx8§ked nt
c8c L, bQn thifgt kJj. Clng xem 3.3.9 m" ° L- cho ph®p
CHD THECH: n€e ¢ chblp nhdn r3ng _ng sublt ch u u'" n v~
b3nh ch u 8p c- thWnveea quastgiohgt Bnly, 3.3.1. Khi c§
L€ ¢ t2nh to&8n, c¢c&c ti°u ch?2 L€a ra trong Phfn b’ sur
theo L i v,i c¢c8c vdt |Ii"u mQm d, u'n (nh€eng s’ d, ng
V,i c¢c8c L, JblQn, th@it p d. ng nh_ng thtng s~ sau m t ¢
a) H s bQn m i h"n (xem 3.5.1.7).

b) H s bQn m i h"n vl[y c¢c.ng (h"n LY ng) (xem 3.5.3).
c) H s I "m yJu do kho®t |, (xem 3.6).

d) H s chblt 1€ ng L% L€ ¢ Ibly theo m t trong c8c t
(Th®p L%¥%c cachamgamacthlm®@p h° p kim thblp v°™ h°p kim cac
(ii) Gang cfu v ™ kim loUi m u...... ... ... ... ...
(iii) V.i (i) v° (ii), khi L€ ¢ kiWm a@ghi’ m b i th r
(iv) Gang bao g ' m trong 2.4.3. 1. ... .. .. ...
V.i mt s b3nh hoUYt L, ng d<€ i LiQu ki n LHc bi t v
chBlp nhdn gil[m L, bQn thilft kJ LW

e) Gi,i hUmgl c8c»rcg m rlabp k2 n;

f) Cho ph®p m, i bblt th<€ ng, S . m, i do £tn m,n hay Li Qt
g) Cho ph®p tu" i th k®o d"i c¢c& bi t, hay

h) n€a ra c8c LiQu ki n thi/Jt kJ kh8c khtng d. ki /ln 1
trong cph, I

n., bQn thiJt cho vdt i u | &p xi/Jt L€ ¢ L€a ra trong
3312n., bQn k®o thift kJ cho vdt Ii " u ph, (vdt 1i u nh
C8c y°u cfu sau 8p d, ng:
a) C8c | ,.,p I -t ch ng t£tn m,n Chi Qu H*ggcbaovdtmli u s
trong t2nh to8n chiQu d"y th”"nh cfn thi/JJt c, a b3nh L
vdt |i"u ch bl[n L€a ra trong B[ng 3.3.1 t4i nhi t L,
b) Tbim L€ ¢ ph, to"n b, khtng t2nhie€elc oh®pctaohgp(ph,
c8c t2nh to8n thi/Jt kJJ cfn d, ,a tr°n ch s° chiQu d"'vy t
thiWu L nh m ¢ c,a |.p ph,. Phfn chiQu d'y ve€ t qu§g
h“n ¢ch ng £n m,n c¢c- thwWhi@ga wJo nthreomg tt 2crhh Qtuo &ny t €h
vdt i " u ch s°. Gig&8 tr° L, bQn thi/Jt kJ s& | gi8§ tr
nhi t L t 8221 kJ (xem
c) Tbim L€ ¢ ph, to"n b, c- t2nh L, dtyhil .np bpRin,g: | Kipi C
kim lo4i h"n ch ng tn m,n tr°n m i h”n n"i vdt i u
tog§n thiJt kJ c¢c- thw d a tr°n vi ¢ s d.ng L., bQn thi
3.3.4d, ng chiQu d"y t°  ng b3ung

t—tb+thf
Trong L-
ttChi Qu d"y danh nghoga c¢c,a vdt |li u ch s’ tr . Li phfn

ttChi Qu d"y danh nghoa ¢, a vdt |i u ph, tr._ Li phfn b’



fen, bQn k®o thi/Jt KJ Lchd hli.Jg bh], ‘t2mhti bung megapascal
fon, bQn k®o thiJt kJ cho vdt 1i u ch bln ° nhi t L 6t

Khifel . n fahnt h3f/fgpihg it rI'’bly b3ung 1. C8c Db3nh h"n m" trong
t2nh to8&8n chi Qu” db3nh hé¢wth tpbhd il odi 1 hoHc 2A (xem B[n
trong.

d) C8c “~ngKkiomp®sitng L€ ¢ | "m t vdt | i u composit v

tfi tr ' ng kh8c cho ph®p ths3 phl,'i_ s d,ng c8c y°u cfu
332n, bQn k®@ thio/Jtng d,.ng nhi t L., thblp

n, bQn k®o thil/jt kJ ° nhibGpHh[i IKmm g we€nth, gundh b § d €y ii
ra trong Bl[ng 30Qtrl vtr@.md.w p Mm°u ra tYi 3.3.3. Nhi
L. bQn n"y phrli25c€ ¢ x8c L nh t4
333n, bQn k®o thifgt kJj gifm L"i v,i _ng d,ng nhi t L,
C8c th®p "ng, th®p tbim, th®p r n, c8c chrangani Jt L Yc, r
c- thw L€ ¢ s d. ng 0°Cdnm&hii’ tnhli  tgiLl[ mclh/dn ph®p L i v, i
trong c8c b3nh m" 8§p sublt gi[m v™ _ ng sublt gi[m xublt
héal , ng d¢§onlg3nh | "m | Ynh. Trong c8c LiQu ki n n’y L,
qua50MPa.(xem2 .5, v~ ph, )I,c G vQ v2 d,
CHP THECH: Kkih w3 ®p phpit cao hhn ° nhi't L, cao hhn,
ng c8c y°u cfu cho 8p sublt cao hhn. Cfn ch¥ | LHc bi

3.34 n, bQn n®nfct hi JJt kIJ (

n, bQn n®n thifJt kJJ ngoli tr. gang phtrli

a) Khtng ve€ t qug§ L, bQn k®o thift kIJ;

b)Tuan t heo c¢c8c y°u cfu c,a 3.7.5 cho th®©n ch u n®n d ¢
u

c) Tu®©n theo c8c y° cFu c¢c.,a 3.9 L"i v,i c¢c8c b3nh ch’
CHDP THECH: Khi x[y ra s, u' n, xodmn c¢c,a b, phdn do <c 8¢
b°n ngo”"i, thempnfrnpk&®ndcWwWhix8§c L nh _ ng subit al " m vi ¢
thudn gi_a c8c b°n c¢c- 1i°n quan

V., i c8c chi tiJJt gang khi L, bQn k®m LoHMt ARJcdaaphr?°

I .A), ths3 L, bQn n®n thi/Jt kJ s € nkghBigngv .t3.qlu§ @ .1 fn
335 n, bQn c dtfs)t hi JJt kJ (

Khi _ ng sublt cdt xublt hi " n m t m3nh, L, bQn cdt thilt
trong Bfng 3.3.1, v"° phrli khing ve€ t qu§ 80% gi, i hUr
tr¥%c t@renog Lt- tth" " nh phfn cdt b gi.,i hdn LJn m c¢c m" L

m° khing c¢c- s, gilm ti/fgt di n.
336n., bQn d ¢ tfh)yc thigt kJ (

n, bQn d ¢ tr_c thiJjt kJ kh'ng qug8 160% gi &8 tr  L€a r
337 M! Lun Young (MiE)lun L"n h”i)

Gi § tr’ c.a E L€ ¢ L€ea ra trong B[ng 3.3.7.

338n, bQn u'n thift kJ cho chi tiJjt gang

V,i c¢c8c chi tiJJt gang Kkhi L, bQn k®o thiJt kJ d a tr°
A,L. bQn u'n thi/fJt kJ s€ khitngtveng BIHglB0%B.d, 4 Cqi §

3.39 n, bQn thiJt kJJ] cao hhn



Theo quy/Jt L  nh thay L i h' s° BwmL.tob@ntthhiJAt kkKJJJthi 4n
trong ti°u chuXn n"y c¢c- thW thay L i nhe L€ea ra tui ¢
Vi ¢ s d.ng L, bQn tthi JtL ©aJ] rcaact rhomng cB§cnggi3s 3.1 |~ L
Li Qu ki n sau.

n., bQn thiJt kJ cao hhn n"y ¢c- thW 8p d,ng L€ ¢ cho t
sau:

a) C8c chi tifJt L Yc;

b) Céc bich (3.21);

c) C8&8c chi tifJt | p xifJt (BFfng 3.21.5);
dCachb®*nh c¢c- thwW vd@26shuywn L€ c

H s 3,5 c¢c- thwW L€ LW x&.cnd  whi Lgi §Qnr ' k®o thi Jt kI
nay, L., bQn thi/Jt kJ s€&€ L€ ¢ x8c L nh t_:

(i) BIfng 3.3.9 L i v,i vdt li"u L€ ¢c | . a ch n; hay
(ii) nh€e cho pm@&pe W« sph, LI' ic bAi( b[n s a L i 2:1998)



B[ng 3n3.B0On k®o thiJt kJ cao hhnmaMBah vh®p pakbmnt hblpcbon

. Day mm| . . , ng sublt k®o thiJt kJ, MPa (Cht
Lodi Ki wu (Cha |\hom| Chu Nhi' tcl. |
(Chu thich 2) thich 3) thép |thich
50 /100]150|200{250|300{325|350|375|400|425]|450]475]|500|525|550|575|600|625|650
C8c 1l oYi tblm
C, C-Mn [5-490N T blt A2 | 4,6 |140[140|140 {140 {140 |138 |134 |130 {126 {110 |76 49 33 | - - - - - -
5-490NH T blt A2 | 4,6 |140{140|140 {140 {140 {140 |140 139 |135 |110 |76 49 33 | - - - - - -
7-430R,N, T T blt Al | 4,6 123]123|123 {123 [123 |110 |107 105 {102 99 |79 52 35 | - - - - - -
7-430RH,NH, TH T blt Al | 4,6 [123]123|123 {123 [123 |117 |114 112 |108 |105 |79 52 35 | - - - - - -
7-460R,N, T T blt Al | 4,6 131]131|131 {131 {124 {110 |107 105 {10299 |79 B2 35 | - - - - - -
7-460RH,NH, TH T blt Al | 4,6 131131131 {131 {131 117|114 112 |108 |105(79 52 35 | - - - - - -
7-490R,N, T T blt A2 | 4,6 |140{140|140 {140 (133 {120 |117 114 {111 {108 |84 57 [39 | - - - - - -
7-490RH,NH, TH T blt A2 | 4,6 |140{140|140 {140 {140 |128 |124 121 118 {11584 57 [39 | - - - - - -
250 T bt Al | 7,8 |108/108(108 106 |99 [93 90 86 |- - - - - - - - - - - -
300 T bt Al | 7,8 113]113|113 {113 {113 {113 |109 |105 | - - - - - - - - - - -
350 T bt A2 | 7,8 |118/118|118 118 |118 {118 |118 |118 | - - - - - - - - - - -
400 T bt A2 | 7,8 |126126|126 |126 |126 {126 |126 |126 |- - - - - - - - - - - -
HA200 O 14 A1 7 |86 86 |86 86 |86 86 |86 81 |- - - - - - - - - - - -
HU250 O 1( A1 7 (100/100(100 |100 |100 {100 |100 100 | - - - - - - - - - - -
HA250 O 1( A1 7 (100/100|100 |100 |100 {100 |100 {100 |- - - - - - - - - - - -
HU300 O 1( A1 7 (114|1141114 |114 114 114 114 114 | - - - - - - - - - - -
HA300 O 1( A1 7 (114|1141114 |114 114 114 114 114 | - - - - - - - - - - -
HA300/1 O 1( A1 7 (123]123|123 123|123 [123 |123 |121 | - - - - - - - - - - -
HA350 O 1( A3 7 [123]123]123 123 |123 [123 |]123 |123 | - - - - - - - - - - -




hUn

XF300 O 8| A1 7 [126|126|126 |126 |126 |126 |123 |121 | - - - - - - - - - - -
HA400 O 1( A3 7 (131j1311131 131|131 |13 1|13 113 1} - - - - - - - - - - -
XF400 O 8| A3 7 (131j131|131 131|131 |131 131 131 | - - - - - - - - - - -
H° P KXF500 O 8| A3 7 (163|163|163 |163 |163 |163 |163 |163 |- - - - - - - - - - - -
t h.ll?lp O 6 G [16,24[226226 226 226 [226 226 226 226 |- - - - - - - - - - - -
> 65 G |16,24206[206 206 206 206 [206 [206 [206
110
Thép hinh va thép tron
C, C-Mn 250 - Al 8 (108108108 106 99 93 [90 (86
300 - Al 8 [116/116(116 116 116 |116 116 |111
350 - A2 8 [126(126(126 (126 (126 |126 (126 |126
M1020 - Al 8 108(108|108 106 99 93 90 (86
U1021 - Al 8 |108(108|108 106 99 93 90 (86
1022 - Al 8 108108108 106199 193 90 86
CHUTHICH:Xem cu’i BFfng 3.3.1 (A) vQ ch¥% th2ch v" 3.3.9 vQ c8c gi,
Bfng 3.-7.10AN k®o thifJt kJ (MPa)manhAhlant v®p hCapckom, t Gakpon
Day ng sublt k®o thiJt k5], MPa (Ch
Lodi (ChﬂKtLig/xua (rgrrwnu '\tlﬂg;n tﬁ?c% Nhi  tcL,
thich 3) 50100]150|200]250{300|325|350|375|400|425]450(475|500|525|550|575|600(625|650
C8c 1l o4i tblm
C, C-Mn [5-490N T blt A2 4,6 |123)123|123|123|123{123|123|123(123|110| 76 |49 | 33| - - - - - - -
5-490NH
7-430R,N, T T blt Al 4,6 ]108/108/108|108|108/108|108|105(102{99 |79 |52 | 35| - - - - - - -




H p Kk

t h Q&T

C-%2Mo

7-430RH,NH, TH
7-460R,N, T
7-460RH,NH, TH
7-490R,N, T
7-490RH,NH, TH
250, 250L15
300, 300L15
350, 350L15
400, 400L15
HA200

HU250

HA250

HU300

HA300

HA300/1

HA350

XF300

HA400

XF400

XF500

700 PV

A,B,C,E,F,J,P

T blt
T blt
T blt
T blt
T blt
T blt
T blt
T blt
T bIt]
O 8
1

O 000000009
o 0 0 0 0 0 0 0 o

Al
Al
Al
A2
A2
Al
Al
A2
A2
Al
Al
Al
Al
Al
Al
A3
Al
A3
A3
A3

4,6
4,6
4,6
4,6
4,6
7,8
7,8
7,8
7,8

NN NN NN NN NN

16,24
16,24

16,24

108
115
115
123
123
94
99
104
110
75
88
88
100
100
108
108
110
115
115
143
198
180

199

108
115
115
123
123
94
99
104
110
75
88
88
100
100
108
108
110
115
115
143
198
180

199

108
115
115
123
123
94

99

104
110
75

88

88

100
100
108
108
110
115
115
143
198
180

199

108
115
115
123
123
94
99
104
110
75
88
88
100
100
108
108
110
115
115
143
198
180

199

108
115
115
123
123
94

99

104
110
75

88

88

100
100
108
108
110
115
115
143
198
180

199

108
110
115
120
123
84
88
92
97

198
180

199

108
108
115
117
122
82
85
89
94

198
180

198

108
105
112
114
121
79
82
86
91

198
180

198

108
102
109
111
118

105
99
105
108
115

79
79
79
84
84

52
52
52
57
57

35
35
35
39
39




A T blt B 10 [113]113|113|113|113(113|113|113|113{112|109|106|97 | 71|44 | - - - - -
Mn-12Mo B T blt B 10 [121)121|121|121|121{121(121|121|121|121{121|119|100| 71 |44 | - - - - -
C T blt B 10 [130|130{130{130|130({130{130{130|130{130{130|128(102| 712 |44 | - | - | - | - | -
A T blt B - 128|128|128(128(128|128|128|128(128{126|122|118|100| 71 | 44 | - - - - -
B, C,D T blt B - 137|137|137|137({137|137|137|137|137(135|130|126|102| 71 | 44 | - - - - -

Th®p tbim, th®ep | § h®p drli
LCr-2Mo 2 Cl 1 T blt B 18 95|95|95|95(95|95|95|95|95(95(95|93 |89 |72 |51 | - - - - -
2 Cl2 T blt B 19 [121)121|121|121|121{121(121|121|121|121{121|117|104| 80 |55 | - - - - -
1Cr-¥2Mo (12 ClI 1 T blt C 18 95|95|95|95(95|95|95|95(95(95|/95|93|90(82|63(42|27|18|11| 8
12 Cl 2 T blt C 19 [112112(112|112|112{112(112|112|112|112{112|109|107|88 |63 |42 |27 |18 |11 | 8
620-27B T blt C - 104{104|104/104{104|104|104|100| 99 |97 |96 | 95|94 |82 |60 | 35| - - - -
620-31B O 7| C - 119(119|119(119{119|119|119(119|119|119(119(119|119|97 |60 | 35| - - - -
620-31B > 7¢ C - 112(112|112|112{112(112|112|112|112{112|112|112|112|97 |60 | 35| - - - -

155
1v4Cr-2aMo |11 Cl 1 T blt C 18 [103|103|103|103|103(103|103|103|103{103|103|101|96 | 75|53 |38 |26 |18 |12 | 8
11 ClI 2 T blt C 19 [130/130{130{130|130({130{130{130|130{130{130|127|103| 75|53 |38 |26 |18 |12 | 8
621B O 7| C - 119(119|119(119(119|119|119(119|119|119(119{119|119|97 |60 | 35| - - - -
621B > 76 C - 112(112|112|112{112(112|112|112|112{112|112|112|112| 97 |60 | 35| - - - -
155

2%Cr-1Mo 22 Cl 1 T blt D2 18 [103|103(103|103|{103{103(103|103|103|103({103|100|93 |82 |64 |47 |36 |27 |20 | 11
22 Cl 2 T blt D2 19 [129|129|126|124|124({123|123|122|119|119{117|113|110| 88 |63 |46 |36 |27 |16 | 9
622-31B O 1% D2 - 119(119|119|119{119(119|119|119|119(119|119|117|113|91 |67 |46 | 32| - - -
622-45B O 149 D2 - 173|173|173|173(173|173|173|173|173|173|173(160|129| 91 | 67 |46 | 32 | - - -
5Cr-%2Mo 5 Cl 1 T blt D2 18 [103|103|100{ 99|99 (99|97 |95|194 91|89 |84 |77 63|47 |36|25|18|11| 7
5 Cl 2 T blt D2 19 [129|129|125|124|124({123|121|120|{117|114{110|105|/82 |63 |47 |36 (25|18 |11 | 7




3%Ni D T blt E - 112/112(112|112|112{112(112|112|106|95 |80 | 65|49 |36 |24 | -
E T blt E - 120/120(120|120|120{120(120|120|113|101|{ 84 | 67 |50 | 36 | 24 | -
503 O 3| E - 112112|112|112{112| - | - -] - - -] - - -] - -
ONi khong han T bIt F 24 |1731160| - | - | - -] - -] - - - |- - -] - -
han T bIt F 22,24 164152 - | - | - -] - -] - - - |- - -] - -
8&9Ni [1,11khonghan | T bit F 23,24 173]160| - | - | - -] - -] - - -0 - - -] - -
1, 11 han T blt F [22,23,24164|151| - | - | - -] - -] - - -0 - - -] - -
509 O 5| F 17  [173|1173|173|173|173| - | - -] - - -0 - - -] - -
510 O 5| F 16 [173|1173|173|173|173| - | - -] - - -0 - - -] - -
261B O 9| B 20 |140/140|140|140{140|140|140|140|140/|140/| - - - - - -
Mo-B [271B O 2| D1 - 147\147\147|147|147\147|147|147|147|147|147|147|147|100| 55 | 26
Mn-Cr-Ni-V 271B > 25 D1 - 140(140|140|140{140|140|140|140{140|140|140(140|140|100| 55 | 26
76
271B > 7€ D1 - 140(140|140|140{140|140|140|140{140|140|140(140|140|100| 55 | 26
155
281B O 2| D1 - 147\147\147|147|147\147|147|147|147|147|147|147|116| 74 | 43 | 21
Ni-Cr-Mo-V 281B > 25 D1 - 140(140|140|140{140|140|140|140{140|140|140(140|116| 74 | 43 | 21
155
282B O 7| D1 - 147\147\147|147|147|147|147|147|147|147|147|147|116| 74 | - -
282B > 7€6 D1 - 142(142|142|142(142|142|142|142|142|142|142|142|116| 74 | - -
155
C8c Il o4i “"ng
Cacbon |A khdng han T blt Al - 83(83(83(83|83(83|83(83|80|73|65(56 (47| - | -] -
A ERW T blt Al - 70|170(70|70|70|70|70|70|68|62|55|48 40| - - -
A T blt Al - 83/8383|83|83[83|83|83|80|73[65|56[48|36|23]| -




CMn B | iQn ml|Thlt A2 103|103|103|103|103({103|103|103|98 |89 | 75|62 |49 | - | - - -

B ERW T blt A2 88(88|88(88|88|88,883(88|83|75|64|53 (41| - | - - -
B T bt A2 103/103|103]|103|103]103|103]|103|98 |89 | 75|62 149136 | 24 - -

C,C-Mn & |- - [T blt v,i gi&8 tr° thift kJj, s d,ng kIt qufl

t h®p khing ve€a qus§,

kim t

Th®p

Cacbon |C7A-1 T blt Al 108]108|108(105/98 {93191 (89 |88 86| - | - - - | - - -
161-430A
C7A-1E T blt Al 108(108|108(108({104| 99|97 |95|93 |92 |82 |53 |34 | - | - - -
161-430E
C7A-2 T blt A2 120/120(120|120|113{108(105|103|101|100| - | - - -] - - -
161-480A
C7A-2E T blt A2 120/120(120(|120|120{115(112|109|108|107{82 |53 | 34| - | - - -
161-480E
C7A-3 T bt A2 135|135(135(|135|135({130| - |119| - |100| - | - - -] - - -
161-540A
WCA T blt Al 103|103|103|103{103|103|103(103|98 |89 | 75|62 |49 |36 | 24 - -
WCB T blt A2 120120|120(120{120{120|120(120{113|101| 84 | 67 | 50 | 36 | 24 - -
WCC

C-Mo [L5A-1 T blt 115(115|115(115(115|112|109(106| - - - - - - - - -

L5A-2 T blt 115(115|115(115{115|113|109|106|105|104|103({103|102| 68 | 40 - -
245A
L5A-2E T blt B 115(115|115|115(115|115|115|113|112|111|110{109|102| 68 | 40 - -




245E T blt B 10 112112(112|112|112|112|112{112|112|112{109|106(100| 71 (41| - | - | - | - | -
WC1
1%Cr-%2Mo |L5B T bt C - 120/120/120{120(120|120|120|119|116|114|112{110{108| 97 |60 | 35| - | - | - | -
621
Cr-Mo-V [L5G T blt D1 - 135 - [ - | - | - | -|-|-/-1-!-|/-"1-01-/{\-1-01-1{-1-1-+-
L5H T blt D1 - 128/128(128|128|128|128|128| - (118| - |112| - |90 | - | - | - | - | - | - | -
660
2¥,Cr-Mo |L5C
622A
L5C-E T blt D2 - 135/135(135|135|135|135|135|135|135|135|135|135({124|91 (83 |46 | - | - | - | -
622E
3Cr-Mo [L5D T blt D2 - 155/155(155|155|155| - | - | - | - | - | - | - | - | -|-1-|-|-1-]-~-
623
5Cr-Mo [L5E
625A T blt D2 - 155/155(155|155|155|155|155|155|155|155|155|155| - | - | - | - | - | - | - | -
L5E-E
625E
9Cr-1Mo H2A
629 T blt D2 - 155/155(155|155|155|155|155|155| - |144| - |123| - |87 | - |55| - [21| - | -
C12 T blt D2 13 [155|154|150|149(149|148|146|144|141|136|132{126|119| 90 |60 |43 |30 |21 |14 | 10
3¥2Ni L3A
503 T blt - 115 - [ - | - | - | -|-|-/-1-/1-/-"1-01-/{-1-01-1-1-1-+-
LC3 T blt - 121]121{121|121]121|121|122|121} - | - | - | - | - | - | -[ -] -[-1-1-

Thép rén




Cacbon |CI 60 Al | 11,21 [103|103|103|103|103|103{103(103|98 |89 | 75|62 |49 |36 (24| - | - | -
Cl 70 Al | 11,21 [120/120|120|120|{120|/120{120(120(113|101|84 |67 |50 |36 |24 | - | - | -

1 Thbit| Al | 11,21 [120/120|120{120|120{120(120{120|113|101|{ 84 |67 |50 |36 |24 | - | - | -

2,4 cf Al - 103|103{103|103|103|103|103|103| 98 |89 | 75|62 |49 |36 |24 | - | - | -

3 A2 - 120/120{120|120|120(120|120|120(113|101| 84 |67 |50 |36 |24 | - | - | -

LF1 A2 - 128/128(128|128|128|128|128|128(121|108|88 | 70 |50 |36 |24 | - | - | -

LF2 Al - 104/104({104|/104|104|104|104|103| 98 |89 | 76 |57 |39 |25 |15| - | - | -

A2 - 121]121(121|121]121|121|121|120|113|101|84 |58 |39 |25 |15| - | - | -

C-Mn  221-430 Al - 108/108({108|108|108(100| 98 |96 |94 {93 |84 |57 |39 | - | - | - | - | -
221-430E Al - 108/108({108|108|108(107|104|102(100{ 99 |84 |57 |39 | - | - | - | - | -

221-490 A2 - 123)123|123(123|123|120|117|114|112|111{ 84 |57 |39 | - | - | - | - | -
221-490E A2 - 123)123|123(123|123|123|123|122|120|118{ 84 |57 |39 | - | - | - | - | -

223-430 Al - 108|108/108({108(108|107|103|100| 97 |94 |84 |57 |39 | - | - | - | - | -
223-430E Al - 108/108/108({108(108|108|108|107|103|100{ 84 |57 39| - | - | - | - | -

223-490 A2 - 123)123|123(123|123|123|123|123|119|115{84 |57 |39 | - | - | - | - | -
223-490E . A2 - 123)123|123(123|123|123|123|123|123|123|84 |57 |39 | - | - | - | - | -

224-430 T el Al - 108/108({108|108|108(101| 97 |94 |92 |90 |84 |57 |39 | - | - | - | - | -
224-430E Al - 108/108{108|108|108|108|104|101{98 |96 |84 |57 |39 | - | - | - | - | -

224-490 A2 - 123|123({123|123|123|121|117|114|111|108| 84 |57 |39 | - | - | - | - | -
224-490E A2 - 123|123(123|123|123|123|123|121(118|115|84 |57 |39 | - | - | - | - | -

C-%2Mo  |F1 B 14 (121]121|121|121(121|121|121|121|121|121({121|119|103|70 |41 | - | - | -
F1 B | 10,14 |121]121{121|121|121|121|121|121|121|121|121|119|103| 70 {41 | - | - | -

245 B - 105/105|105({105(105|105|104|103|102|101|100{100| 98 |97 |62 | - | - | -
1Cr-*2Mo |[F12 C - 121)121]121|121|121|121]121|121|121|121|121|118|114|90 |58 | 37| 25| 16




1v4Cr-%2Mo

2v4Cr-1Mo

5Cr-%2Mo

3%Ni

Cr-Mo-V

F12

F12b
620-440
620-440E
620-540
620-540E
F11
621-460
621-460E
F22

F22a
622-490
622-490E
622-560
622-560E
F5

F5

F5a

F5a
625-520
625-590
LF3
503-490

660-460

O O o0 o0 00000

O 0 O 0O OO O O O O O O O
N N NN NN DNMNDNDNDNDDNDNDN

D1

121
103
110
110
135
135
121
115
115
129
103
123
123
140
140
121
103
155
138
130
148
121
123
115

121
103
110
110
135
135
121
115
115
129
103
123
123
140
140
120
103
154
138
130
148
121
123
115

121
103
110
110
135
135
121
115
115
126
103
123
123
140
140
117
100
150
134
130
148
121
123
115

121
103
110
110
135
135
121
115
115
124
103
123
123
140
140
116
99
149
132
130
148
121
123
115

121
103
110
110
135
135
121
115
115
124
103
123
123
140
140
116
99
149
132
130
148
121
123
115

121
103
110
110
135
135
121
115
115
123
103
123
123
140
140
115
99
148
131
130
148
121
123
115

121
103
110
110
135
135
121
115
115
123
103
123
123
140
140
113
97
146
130
130
148
121
123
115

121
103
106
110
135
135
121
115
115
122
103
123
123
140
140
112
95
144
128
130
148
121
123
115

121
103
104
110
135
135
121
115
115
120
103
123
123
140
140
110
94
140
125
130
148

115

121
103
101
108
135
135
121
115
115
119
103
123
123
140
140
106
91
137
121
130
148

115

121
102
100
107
135
135
121
114
115
117
103
123
123
140
140
102
89
133
118
130
148

115

118
99
98

105

135

135

118

112

115

113

100

123

123

140

140
99
84

104

102

130

148

115

114
93
96

103

135

135

114

108

115

112
93

119

123

119

123
81
78
80
81

110

110

115

90
82
94
100
102
102
89
97
97
89
82
91
91
91
91
61
63
62
62
75
75

113

58
63
60
60
60
60
59
60
60
61
64
67
67
67
67
47
46
46
46
50
50

83

37
43
35
35
35
35
40
35
35
46
47
46
46
46
46
35
35
35
33
33
33

56

25
29

35

16
17

18
18
18
18

13
13
13
13




660-460E D1 - 115115|115|115|115|115|115|115|115|115|115(115|115|115/83 |56 | 35| - - -
noUYn v~ (Ghinthiah A2)
C,C-Mn 250 - AL | 8 |oaloal|oaloaloa| - | - |- |- |-|-|-|-|-|-1-|-|-1]-]/-

300 - | a1 8 Joolog|og|oo|o9| - | - | - |- |- |- |- - -t-]--1]-]-

350 - A2 | 8 pio1ol110(210(210] - | - | - | - |- - - - - - -1-]-|-]|-

M1020 - Al | 8 |oaloaloaloaloa| - | - |- |- |- |-|-|-|-|-|-|-|-1]-]-

U1021 - Al | 8 |oaloal|oaloaloal| - | - |- |- |-|-|-|-|-|-|-|-|-1]-]/-

1022 - Al | 8 |oalogaloaloaloal - | - | - |- -|-1-1-1-1-1-1-"1-1-1-
CHUTHECH CHO BiUNG 3.3.1(A)
1 C8c L, bQn thift kJ ° nhi "t L, trung gian ¢c- thW nhdn L¥ccpbRingsn, d, sag:
khi cfHemt3B.1)J]t
2 Th®p L« L€ ¢ th  nghi ' m n-ng bay KHWmchohit'i fulL€haXaht mabbamg v,i ch,
BS 1§504). Khi L, bQn tohi!]t k J] Le c Ii t k° cho th nghi mMm - knhlg! rhga yc -c ht h k|
nghi m n-ng hay khtngekec¢Wm8aghinm £t phW I _ c A
3 V.,i c¢chiQu d"y I.n hhn c8c chiQu d"y L« ch" ra, L, bQn thi/ft kJ d, a tr°
4 V.i th®p tbm TCVN 7860 (1 SO 4978) <cblp A, c8c ti°u ch2 sau cfn phli 8p

(a) Th®p tbim cblp A ki Wu 5 kh!ngQu €& ic ns khd: nngg Lk& ic ttbhm€ nn3gm ht-rao ntgr oknig m, t b3
(b) Th®p tbm cblp A theo kiWu 7 phl[i L€ c¢c s d.ng trong Li Qu ktih'n ndche nng |

c.a ng€ i chj] tYo ch” ra rIngoAdm ahu¥emg tch-eot tW Lh@&ic csblp ®HO.RDg vt rong Li Qu ki
thi n.

5 V.i L, bQn thi/Jtoe&EmsB832. nhi t L, de€ i 5

6 V.,i th®p L« th va Ldp, trong tblt c¢c[ c8c chblp bQh, hghbQm nhinft haf] bR®g
L€ ¢ kiWm nghi " m c.a m ¢ t€hng L€hng. n, bQn thi/Jt kJ] cho th®pkt€tcophonl
6HOG.

7 Vi'c gia c!'0@ rharyg tthr€ mg6sh-a c,a th®p AEVNE BE2Rh (N HOL@9IO5ph®p th c hi’
c.a vdt LBnbh B®€Scb33ng th’ nghi " m tr°n mXu th’ gua qusg8 tr3nh h-a x’ I'T nhi
8 ChiQu d"y phrli th, a m«nxem$éma34u cfu c_.,a 2.3.3:; clng



9 -
10 Khi tiflp x%c | ©u0°Q@ phacae-bia nd,iatt k®plticgdreondtiic - t hwW b’ chuyWn h-a th”"nh gr
11 Khi tiJ]p x%¥%c | ©u5°@ " ip hva ic arctbivat cl,,a ttrh°®@p 422cbon c¢c:- thwW b’ chuyWn h-a th

12 nbQn thift kJ cho vdt i u | &p xi/Jjt L€ ¢ L€a ra trong B[ng 3.21.5.

13 C&c . ng sublt n"y ch” &p d,ng cho vdt |li"u L€ ¢c th€ ng h-a v’ vdt 1i u
14 S, bong tr-c trong k5Cc fgnu ylWa ¢ tmehnih tLJ/En. tr°n 49

15-

16 T6i va ram.
17 Th€ m@ihldgdn v’ rami

18 .

19 Th€ ng h-a v’" ram.

20 C8c b°n ¢- li°n quan n°n LHc bi"t c©n nhdc c8c nh-m t h®pvatcdkcydwh h' p L€
cfu kiwWm tra khtng ph8§8 h_,vy.

21 Ch" «c¢--Nht@p ISHnigiche hw €'t - dCng ° tr°n 45

22 n, bQn k®o thblp nhblt ¢, a mXu th nghi ' m k®o mHt cdt gi[m khing L€ ¢ nl
23 ASTM A 553 cblp bQn 11 khtng L€ ¢ s -t70°€&g cho nhi "t L, thblp nhblt cho pl
24 C8c gi § tr Il tbam tihi Jpthok /ydit« i " u L« L€ ¢ x |I'T nhi’ 't LW n©ng cao LH

Bfng 3.3n.1 @) k®o thiJt kJ (MPa) (B) Th®p h'p kim cao

Mac n, bQn k®o thilJjt 5k8), MPa (Ch¥% th2c
vdi Ki W, . . . .
L Th” nh ph{Nhém| Cha Nhi t°CclL
| jhay h hép | thich —
theo | b On nghoa |thép| thic
ASTM 50 [100|150{200(250[300|325|350|375|400|425|450(475|500(525|550{575|600(625|650|675(700|725(750[775| 800

Th® tbim, th®p 18 v° th® dri
A 240 1302 18Cr-8Ni K 1 129|122(114(112|110(110{110|110{110{108| - | - | - | - | - |- | - |- |- |- |- |-|-|-|-| -
A 240 302 18Cr-8Ni K | 129]106/97]9085|80|78|78(76(74| - | - | - | - | -|-[-|l-1-1-1-"1-1-"1-1-1-+




A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240
A 240

304
304
304L
304L
309S
309S
310S
310S
310S
310S
316
316
316L
316L
317
317
317L
317L
321
321
347
347
348
348
405
410

18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
23Cr-12Ni
23Cr-12Ni
25Cr-20Ni
25Cr-20Ni
25Cr-20Ni
25Cr-20Ni
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
18Cr-13Ni-3Mo
18Cr-13Ni-3Mo
18Cr-13NI-3Mo
18Cr-13NI-3Mo
18Cr-10Ni-Ti
18Cr-10Ni-Ti
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
12Cr-Al

13Cr

I « X X " A" A" X" XA AN XNXPKRA

1,10,13
10,13
1
1,10
10
1,2,10
2,10
1,3,10
3,10
1,10,13
10,13

1,10,13
10,13
1
1,10,13
10,13
1,10,13
10,13
1,10,13
10,13
9

129
129
108
107
129
129
129
129
129
129
129
129
108
108
129
129
129
129
129
129
129
129
129
129
103
112

122
106
108
91
118
115
118
115
118
115
129
110
108
90
129
110
129
110
126
108
122
118
122
118
98
106

114
97
105
83
113
110
113
110
113
110
127
101
108
82
127
101
127
101
119
98
113
111
113
111
95
103

112
90
102
76
110
103
110
103
110
103
125
93
107
75
125
93
125
93
118
90
107
104
107
104
92
100

110
85
100
72
107
98
107
98
107
98
125
87
101
70
125
87
125
87
118
84
103
98
103
98
90
96

110
80
98
68

106
94

106
94

106
94

119
82
95
66

119
82

119
82

115
80

102
93

102
93
86
94

110
78
96
66

105
92

105
92

105
92

117
81
92
64

117
81

117
81

112
78

101
92

101
92
85
93

110
77
94
65

105
90

105
90

105
90

115
80
91
63

115
80

115
80

111
77

101
91

101
91
85
91

109
76
93
65

104
87

104
87

104
87

112
78
89
62

112
78

112
78

109
76

101
89

101
89
83
90

107
74
92
63

103
86

103
86

103
86

111
77
87
61

111
77

111
77

108
75

101
88

101
88
81
87

105
76
90
63

103
84

103
84

103
84

110
76
86
59

110
76

110
76

107
74

101
88

101
88
77
83

103
72

101
82
101
82
101
82
109
75
84
58
107
75
109
75
106
74
101
88
101
88
73
79

102
71

98
81
98
81
98
81
107
75

107
75

106
73
101
87
101
87
68
74

100
69

90
79
90
80
90
78
106
74

106
74

105
73
101
87
101
87
63
66

98
68

79
74
80
77
82
73
106
73

106
73

102
73
99
87
99
87
44
52

91
67

66
66
72
72
65
60
104
73

104
73

83
69
92
86
92
86

38

79
64

54
54
65
65
42
43
96
72

96
72

58
58
77
77
77
77

27

64
60

42
42
57
57
32
32
81
70

81
70

44
44
57
57
57
57

18

51
52

33
33
49
49
24
24
65
63

65
63

33
33
40
40
40
40

12

42
42

26
26
41
41
17
17
50
51

50
51

25
25
30
30
30
30

32
32

20
20
33
33
10
10
38
38

38
38

18
18
23
23
23
23

27
27

16
16
26
26

30
30

30
30

13
13
16
16
16
16

21
21

13
13
18
18

23
23

23
23

11
11
11
11

17
17

10
10

o ©O© B B O 0O O O




A 240 410S |13Cr J | 103|/9895(92(90|86|85|85(83(81|77|72|68|62(51(38|26|18 |12 7 | - |- |- -] - -

A 240 429 15Cr H 9 112|106|103]100{ 96|94 193 |91(90(87|83|79|74|68|54(38|28|21|16(12| - | - | - | - | - -

A 240 430 17Cr J P9 112|106|103|100{ 96 {94 193919087 (83|79 |74|68|54|38|28 |21 (16|12 - | - | - |- | - | -

A 240 [S31803 [22Cr-5Ni-3Mo M 7 155|155|150(145(142(140| - | - | - | - | - |- |- |-|-{ -1 -{-|[-|-|-1-}|-1-1- -

A 240 |S32304 [23Cr-4Ni-Mo-Cu M |7 149|146(145|137(131|127

CacloYi "ng (kh'ng h"n)

A 213 [TP304 [18Cr-8Ni K [1,10 129(122|114|112{110|110|110({110{109|107|105|103|102(100{ 98 |91 | 79 |64 |51 |42 |32 |27 (21|17 |14 | 10
A 213 [TP304 [18Cr-8Ni K [10 129(106{97 |90 (84|80 |78 |77|76|74|73|72|71|69|68|67|64|60|52|42|32|27(21|17|14| 10
A 213 [TP304H [18Cr-8Ni K [1 129(122|114|112{110|110|110({110{109|107|105|103|102(100{ 98 |91 | 79 |64 |51 |42 |32 |27 (21 |17|14| 10
A 213 [TP304H |18Cr-8Ni K | 129|106/ 97 |90 |84 (80|78 |77 |76|74|73|72|71|69|68|67|64|60|52|42|32|27|21|17|14| 10
A 213 [TP304L [18Cr-8Ni K [1 108|108|105|102|100{98 |96 |94 9392|900 | - | - | - | - | - | - |- |[-|-|-1-|-|-}|-1 -

A 213 [TP304L [18Cr-8Ni K | 107|/91|83|76|72|68|66|65{65(63(63| - |- |-|-|-|-|-|[-|-|-1-|1-1-1-1-

A 213 [TP310S [25Cr-20Ni K [1,2,10 |129/118{113(110(107|106|105|105{104(103|103|101|98 90|80 |72 |65|57|49|41|33(26(18|13| 9| 6

A 213 [TP310S [25Cr-20Ni K 2,10 129(115|110|103{98 94|92 (90|87 |86|84(82|81|80|73|72|65(57|49|41(33(26|18|13|9| 6

A 213 [TP310S [25Cr-20Ni K [1,3,10 |129(118|113|110{107|106|105(105|104|103|103|101|98 |90 82 |65|42[32|24|17|10| 6 3121

A 213 [TP310S [25Cr-20Ni K 13,10 129(115|110|103{98 94192 (9087|8684 (82|81|78|73|60|43(32|24|17(10{6 |4 |3 |2]| 1

A 213 [TP316 [16Cr-12Ni-2Mo K [1,10 129(129|127|125(125|119|117(115{112|111|110{109|107|106{106|104| 96 | 81 | 65|50 {38 {30 |23|18|13| 9

A 213 [TP316 [16Cr-12Ni-2Mo K [10 129|110|101{93 (8782|8180 (78|77|76|75|75|74|73|73|72|70[63(51(38|30|23(18|14| 8

A 213 [TP316H [16Cr-12Ni-2Mo K [ 129|129|127(125(125|119|117|115({112(111|110|109|107|{106{105|104| 96 | 81 |65 |50 (38 |30|23({18|13| 9

A 213 [TP316H [16Cr-12Ni2Mo K | 129|110|101{93|87|82|81|80(78|77|76|75|75|74|73|73|72|70[63(51(38|30|23(18|14| 8

A 213 [TP316L [16Cr-12Ni-2Mo K [ 108(108|108|107{101{95|92 (91 (8987|8684 | - | - | - | - | - |- -|-|-|-|-|"-]-+- -

A 213 [TP316L [16Cr-12Ni-2Mo K | 108{90(82|75|70|66|64|63(62|61|59(58| - | -|-|-|-|-|-|-|-1-/|1-1|-]-+- -

A 213 [TP321 [18Cr-10Ni-Ti K (1,10 129(126(119|118(118|115|112(111{109|108|107|{106|106|105[{102| 83 | 58 |44 | 33| 25|18 |13 6|14 2

A 213 [TP321 [18Cr-10Ni-Ti K [10 129(108|98 |90 (84|80 |78 |77|76|75|74|74|73|73|73|69|58(44|33|25(18|13 6|14 2

A 213 [TP321H [18Cr-10Ni-Ti K |1 129(126{119|118(118|115|112(111{109|108|107{106|106|106{102| 90 | 75|59 |46 |37 (28|23 |18|14|12| 8

A 213 [TP321H [18Cr-10Ni-Ti K | 129|108|98 90|84 |80|78|77|76|75|75|74|73|73|73|72|67|58|46|37|28|23|18|14|12| 8




A 213
A 213
A 213
A 213
A 213
A 213
A 213
A 213
A 268
A 268
A 268
A 268
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312

TP347
TP347
TP347H
TP347H
TP348
TP348
TP348H
TP348H
TP405
TP410
TP430
TP446
TP304
TP304
TP304H
TP304H
TP304L
TP304L
TP309S
TP309S
TP310S
TP310S
TP310S
TP310S
TP316
TP316

18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
12Cr-Al

13Cr

16Cr

27Cr
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
23Cr-12Ni
23Cr-12Ni
25Cr-20Ni
25Cr-20Ni
25Cr-20Ni
25Cr-20Ni
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo

A XA A X XXX XAN"N@IFN o TIT XN XN XXX XXX

1,10
10

1,10
10

10
1,10
10

1,10
10
1,2,10
2,10
1,3,10
3,10
1,10
10

129
129
129
129
129
129
129
129
103
103
103
120
129
129
129
129
108
107
129
129
129
129
129
129
129
129

122
118
122
118
122
118
122
118
98
98
98
114
122
106
122
106
108
91
118
115
118
115
118
115
129
110

113
111
113
111
113
111
113
111
95
95
95
111
114
97
114
97
105
83
113
110
113
110
113
110
127
101

107
104
107
104
107
104
107
104
92
92
92
108
112
90
112
90
102
76
110
103
110
103
110
103
125
93

103
98
103
98
103
98
103
98
90
90
90
104
110
84
110
84
100
72
107
98
107
98
107
98
125
87

102
93
102
93
102
93
102
93
86
86
86
101
110
80
110
80
98
68
106
94
106
94
106
94
119
82

101
92
101
92
101
92
101
92
85
85
85
100
110
78
110
78
96
66
105
92
105
92
105
92
117
81

101
91
102
91
101
91
101
91
85
85
85
98
110
7
110
77
94
65
105
90
105
90
105
90
115
80

101
89
101
89
101
89
101
89
83
83
83

109
76
109
76
93
65
104
87
104
87
104
87
112
78

101
88
101
88
101
88
101
88
81
81
81

107
74
107
74
92
63
103
86
103
86
103
86
111
77

101
88
101
88
101
88
101
88
77
77
77

105
73
105
73
90
63
103
84
103
84
103
84
110
76

101
88
101
88
101
88
101
88
73
72
73

103
72
103
72

101
82
101
82
101
82
109
75

101
87
101
87
101
87
101
87
68
68
68

102
71
102
71

98
81
98
81
98
81
107
75

101
87
101
87
101
87
101
87
63
62
62

100
69
100
69

90
79
90
80
90
78
106
74

99
87
100
87
99
87
100
87
44
51
52

98
68
98
68

79
74
80
77
82
73
106
73

92
86
99
87
92
86
99
87

38
38

91
67
91
67

66
66
72
72
65
60
104
73

77
77
96
86
7
7
96
86

26
27

79
64
79
64

54
54
65
65
42
43
96
72

57
57
86
82
57
57
86
82

18
21

64
60
64
60

42
42
57
57
32
32
81
70

40
40
70
70
40
40
70
70

12
16

51
52
51
52

33
33
49
49
24
24
65
63

30
30
54
54
30
30
54
54

12

42
42
42
42

26
26
41
41
17
17
50
51

23
23
41
41
23
23
41
41

32
32
32
32

20
20
33
33
10
10
38
38

16
16
32
32
16
16
32
32

27
27
27
27

16
16
26
26

30
30

11
11
24
24
11
11
24
24

21
21
21
21

13
13
18
18

23
23

19
19

19
19

17
17
17
17

10
10
13
13

18
18

15
15

15
15

14
14
14
14

© © O O ©W O O O

10
10
10
10
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A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 376
A 376
A 376
A 376
A 376
A 376
A 376
A 376

TP316H
TP316H
TP316L
TP316L
TP317
TP317
TP321
TP321
TP321H
TP321H
TP347
TP347
TP347H
TP347H
TP348
TP348
TP348H
TP348H
TP304
TP304
TP304H
TP304H
TP316
TP316
TP316H

TP316H

16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
18Cr-13Ni-3Mo
18Cr-13Ni-3Mo
18Cr-10Ni-Ti
18Cr-10Ni-Ti
18Cr-10Ni-Ti
18Cr-10Ni-TI
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cbh
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo

A X XXX AN

1,10
10
1,10
10

1,10
10

1,10
10

1,10
10

1,10
10

129
129
108
108
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129

129
110
108
90
129
110
126
108
126
108
122
118
122
118
122
118
122
118
122
106
122
106
129
110
129
110

127
101
108
82
127
101
119
98
119
98
113
111
113
111
113
111
113
111
114
97
114
97
127
101
127
101

125
93
107
75
125
93
118
90
118
90
107
104
107
104
107
104
107
104
112
90
112
90
125
93
125
93

125
87
101
70
125
87
118
84
118
84
103
98
103
98
103
98
103
98
110
84
110
84
125
87
125
87

119
82
95
66

119
82

115
80

115
80

102
93

102
93

102
93

102
93

110
80

110
80

119
82

119
82

117
81
92
64

117
81

112
78

112
78

101
92

101
92

101
92

101
92

110
78

110
78

117
81

117
81

115
80
91
63

115
80

111
77

111
77

101
91

101
91

101
91

101
91

110
77

110
77

115
80

115
80

112
78
89
62

112
78

109
76

109
76

101
89

101
89

101
89

101
89

109
76

109
76

112
78

112
78

111
77
87
61

111
77

108
75

108
75

101
88

101
88

101
88

101
88

107
74

107
74

111
77

111
77

110
76
86
59

110
76

107
74

107
75

101
88

101
88

101
88

101
88

105
73

105
73

110
76

110
76

109
75
84
58

109
75

106
74

106
74

101
88

101
88

101
88

101
88

103
72

103
72

109
75

109
75

107
75

107
75
106
73
106
73
101
87
101
87
101
87
101
87
102
71
102
71
107
75
107
75

106
74

106
74
105
73
106
73
101
87
101
87
101
87
101
87
100
69
100
69
106
74
106
74

106
73

106
73
102
73
102
73
99
87
100
87
99
87
100
87
98
68
98
68
106
73
106
73

104
73

104
73
83
69
90
72
92
86
99
87
92
86
99
87
91
67
91
67

104
73

104
73

96
72

96
72
58
58
75
67
77
77
96
86
77
77
96
86
79
64
79
64
96
72
96
72

81
70

81
70
44
44
59
58
57
57
86
82
57
57
86
82
64
60
64
60
81
70
81
70

65
63

65
63
33
33
46
46
40
40
70
70
40
40
70
70
51
52
51
52
65
63
65
63

50
51

50
51
25
25
37
37
30
30
54
54
30
30
54
54
42
42
42
42
50
51
50
51

38
38

38
38
18
18
28
28
23
23
41
41
23
23
41
41
32
32
32
32
38
38
38
38

30
30

30
30
13
13
23
23
16
16
32
32
16
16
32
32
27
27
27
27
30
30
30
30

23
23

23
23

18
18
11
11
24
24
11
11
24
24
21
21
21
21
23
23
23
23

18
18

18
18

14
14

19
19

19
19
17
17
17
17
18
18
18
18

13
14

13
14

12
12

15
15

15
15
14
14
14
14
13
14
13
14

(e¢]
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A 376
A 376
A 376
A 376
A 376
A 376
A 376
A 376
A 376
A 376
A 430
A 430
A 430
A 430
A 430
A 430
A 430
A 430
A 430
A 430
A 430
A 430
A 430
A 430
A 430
A 430

TP321
TP321
TP321H
TP321H
TP347
TP347
TP347H
TP347H
TP348
TP348
FP304
FP304
FP304H
FP430H
FP316
FP316
FP316H
FP316H
FP321
FP321
FP321H
FP321H
FP347
FP347
FP347H
FP347H

18Cr-10Ni-Ti
18Cr-10Ni-Ti
18Cr-10Ni-Ti
18Cr-10Ni-Ti
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
18Cr-10Ni-Ti
18Cr-10Ni-Ti
18Cr-10Ni-Ti
18Cr-10Ni-Ti
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb

A X XXX AN

1,10
10

1,10
10

1
1,10
10
1,10,13
10,13
1
1,10,13
10,13

1,10,13
10,13
1
1,10,13
10,13
1

129
129
129
129
129
129
129
129
129
129
121
121
121
121
121
121
121
121
121
121
121
121
129
129
129
129

126
108
126
108
122
118
122
118
122
118
114
107
114
107
120
110
120
110
118
108
117
108
122
117
122
118

119
98
119
98
113
111
113
111
113
111
107
97
107
97
118
101
118
101
112
98
111
98
113
110
113
110

118
90
118
90
107
104
107
104
107
104
104
90
104
90
116
93
116
93
110
90
110
90
107
104
107
104

118
84
118
84
103
98
103
98
103
98
102
85
102
85
116
87
116
87
110
84
110
84
103
98
103
98

115
80
115
80
102
93
102
93
102
93
102
80
102
80
116
82
116
82
110
80
110
80
102
94
102
93

112
78
112
78
101
92
101
92
101
92
102
78
102
78
116
81
116
81
110
78
110
78
101
92
101
92

111
77
111
7
101
91
101
91
101
91
102
78
102
78
115
80
115
80
110
77
110
77
101
90
101
91

109
76
109
76
101
89
101
89
101
89
102
76
102
76
112
78
112
78
109
76
109
76
101
89
101
89

108
75
108
75
101
88
101
88
101
88
101
74
101
74
111
77
111
77
108
75
108
75
101
88
101
88

107
74
107
75
101
88
101
88
101
88
101
73
101
73
110
76
110
76
106
75
107
75
101
88
101
88

106
74
106
74
101
88
101
88
101
88
100
72
100
72
108
75
108
75
106
74
106
74
101
87
10
88

106
73
106
73
101
87
101
87
101
87
98
71
98
71
108
75
108
75
105
73
106
73
101
87
101
87

105
73
106
73
101
87
101
87
101
87
97
69
97
69
107
74
107
74
105
73
106
73
101
86
101
87

102
73
102
73
99
87
100
87
99
87
95
68
95
68
105
73
105
73
102
73
101
73
99
86
100
87

83
69
90
72
92
86
99
87
92
86
89
67
89
67
101
73
101
73
83
69
90
72
92
86
99
87

58
58
75
67
7
7
96
86
77
77
78
64
78
64
94
72
94
72
58
58
74
67
77
77
96
86

44
44
59
58
57
57
86
82
57
57
64
60
64
60
82
70
82
70
44
44
58
58
57
57
86
82

33
33
46
46
40
40
70
70
40
40
51
52
51
52
65
63
65
63
33
33
46
46
40
40
70
70

25
25
37
37
30
30
54
54
30
30
42
42
42
42
50
51
50
51
25
25
37
37
30
30
54
54

18
18
28
28
23
23
41
41
23
23
32
32
32
32
38
38
38
38
18
18
28
28
23
23
41
41

13
13
23
23
16
16
32
32
16
16
27
27
27
27
30
30
30
30
13
13
23
23
16
16
32
32

18
18
11
11
24
24
11
11
21
21
21
21
23
23
23
23

18
18
11
11
24
24

14
14

19
19

17
17
17
17
19
18
19
18

14
14

19
19

12
12

15
15

14
14
14
14
14
13
14
13

12
12

15
15
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A 452 [TP304H [18Cr-8Ni K [1 129|122|114{112{110|110|110|110{109(107|105|103|102|100{98 |91 | 79|64 |51 (42 (32|27 |21|17|14| 10
A 452 [TP304H [18Cr-8Ni K | 129|106{97 (90|84 |80 |78 |77 |76 |74|73|72|71|69|68|67|64|60|52(42(32|27|21|17|14| 10
A 452 [TP316H [16Cr-12Ni-2Mo K [1 129|129|127(125(125|119|117|115{112(111|110|109|107|{106{106|104| 96 | 81 | 65 |50 (383023 |{18|13| 9
A 452 [TP316H [16Cr-12Ni-2Mo K | 129(110{101|93 |87 (82|81 (80|78|77|76|75|75|74|73|73|72|70|63|51(38(30|23|18|14| 8
A 452 [TP347H [18Cr-10Ni-Ch K [ 129(122|113|107{103|102|101(101{101|101|101{101|202|102(100| - | - | - | - | - |-} ~-|-| - | - -
A 452 [TP347H|18Cr-10Ni-Cb K | 129|118|111|104{98 (93921918988 (88(88 (87|87 |87 - | - | - |- |-|-|-|-1|-1|-1 -
A 790 |S32750 [25Cr-7Ni-4Mo-N M |7 202|198|188|182|180[179

C&8c Il o4Yi "ng (c- h"n)

A 249 [TP304 [18Cr-8Ni K [1,4,10 |110{103{97|95[93|93|93(93(93|91|89|88|87|85(83|78|67|54|44|36(28(23|18|15|12| 8
A 249 [TP304 [18Cr-8Ni K 4,10 110/90|83|76|73|68|67|66|65|63|62|61|60|59|58|57|55(51(44|36|28|23|18(15|12| 8
A 249 [TP304H |18Cr-8Ni K [1,4 110j103| 97 {95|93(93|93|93|93|91(89(88|87|85|83|78|67|54|44|36|28|23|18(15|12| 8
A 249 [TP304H |18Cr-8Ni K @4 110/90|83|76|73|68|67|66|65|63(62|61|60|59|58|57|55(51(44|36|28|23|18(15|12| 8
A 249 [TP304L |18Cr-8Ni K [1,4 92192(90|86(85(83(82(80(79|78|77| - | -1|-|-|-|-|-"1-"|-"1-|-{-1-/|-1-+-
A 249 [TP304L [18Cr-8Ni K 4 92|77|70(65|61|58(57|56|55(54(53| - |- |-|-|-1|-|-|-"[-|-/|-1-1-1- -
A 249 TP309S [23Cr-12Ni K [1,4,10 |110{100{97|93(91|90|89(89(89|88|88|86|83|77|67|56|46(36|28|22(17(14|11|9|6| 5
A 249 TP309S [23Cr-12Ni K 14,10 110{98|93|88(84|80|78|76|74|73|72|70|69|67|63|56|46(36|28|22(17(14|11|9|6| 5
A 249 TP310S [25Cr-20Ni K [1,2,4,10{110{100{97|93|91|{90|89(89(89|88|88|86|83|76(69|61|55(48|41|35(28(21|15|11|7 | 4
A 249 TP310S [25Cr-20Ni K [2,4,10 |110{98|93|88(84|80|78|76|74|73|72|70|69|68|65|61|55(48|41|35(28(21|15|11|7| 4
A 249 [TP310S [25Cr-20Ni K [1,3,4,10{110({100{97193191|90({89(89|89|88|88(86(83|76|70|55(36(27|20|14| 8|5 |3 |2|2]| 1
A 249 [TP310S [25Cr-20Ni K 3,410 |110/98(93|88|84|80(78|76|74|73|72|70(69|67|63|51(36(27|20|14| 8|5 |3 |2(2]| 1
A 249 [TP316 [16Cr-12Ni-2Mo K [1,4,10 |110(110(108|106|106{102{99|98|96|94(93(93|91|91|90(88(82|70|56|43|32(25(19|15|12| 8
A 249 [TP316 [16Cr-12Ni-Mo K 4,10 110|94 (85|79 |74|71|69 |67 |66 |66|65|64|64|63|62|62|61|60(53(43(32|25|19(15|12| 8
A 249 [TP316H [16Cr-12Ni-2Mo K [1,4 110{110{108|106{106|102| 99 (98 {9694 |93 93|91|91(90|88|82|70|56|43(32(25|19|15|12| 8
A 249 [TP316H [16Cr-12Ni-2Mo K 14 110{94 (85|79 |74|71|69 |67 |66|66|65|64|64|63|62|62|61(60|53|43(32(25|19|15|12| 8
A 249 [TP316L [16Cr-12Ni-2Mo K 1,4 92192192191 (86(81 (7977|7574 (73|71 - | - | -|-|{-|-|-|-1-"{-1|-1]-1|- -
A 249 [TP316L [16Cr-12Ni-2Mo K 4 92 |77|70|64|59|56|55|54|52|50(50(49| - | -|-|-|-|-|-1-1-1-1-1-1- -




A 249
A 249
A 249
A 249
A 249
A 249
A 249
A 249
A 249
A 249
A 249
A 249
A 249
A 249
A 268
A 268
A 268
A 268
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312

TP317
TP317
TP321
TP321
TP321H
TP321H
TP347
TP347
TP347H
TP347H
TP348
TP348
TP348H
TP348H
TP405
TP410
TP429
TP430
TP304
TP304
TP304H
TP304H
TP304L
TP304L
TP309S
TP309S

18Cr-13Ni-Mo
18Cr-13Ni-3Mo
18Cr-10Ni-Ti
18CR-10Ni-Ti
18Cr-10Ni-Ti
18Cr-10Ni-Ti
18Cr-10Ni-Cb
18Cr-10Ni-Ch
18Cr-10Ni-Ch
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cbh
18Cr-10Ni-Cbh
12Cr-Al

13Cr

15Cr

17Cr
18Cr-8Ni
18Cr-8Ni
18Cr-Ni
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
23Cr-12Ni
23Cr-12Ni

A XX XX XA X XN & IT T« XXX AN XXX XN XN XN XN XN XARA

1,4,10
4,10
1,4,10
4,10
1,4

1,4,10
4,10
1,4

1,4,10
4,10
1,4

4,14
4,14
4,14
4,14
1,4,10
4,10
1,4

1,4

1,4,10

4,10

110
110
110
110
110
110
110
110
110
110
110
110
110
110
88
88
88
88
110
110
110
110
92
91
110
110

110
94
107
91
107
91
104
100
104
100
104
100
104
100
84
84
83
84
103
90
103
90
92
77
100
98

108
85
101
83
101
83
96
94
96
94
96
94
96
94
81
81
81
81
97
83
97
83
90
70
97
93

106
79
101
76
101
76
91
89
91
89
91
89
91
89
78
78
78
78
95
76
95
76
86
65
93
88

106
74
101
71
101
71
88
84
88
84
88
84
88
84
76
76
76
76
93
73
93
73
85
61
91
84

102
71
97
68
97
68
86
80
86
80
86
80
86
80
74
74
73
74
93
68
93
68
83
58
90
80

99
69
95
66
95
66
86
78
86
78
86
78
86
78
73
73
72
73
93
67
93
67
82
57
89
78

98
67
94
65
94
65
86
77
86
77
86
7
86
7
72
72
71
72
93
66
93
66
80
56
89
76

96
66
93
64
93
64
86
76
86
76
86
76
86
76
71
71
70
71
93
65
93
65
79
55
89
74

94
66
92
63
92
63
86
75
86
75
86
75
86
75
68
68

68
91
63
91
63
78
54
88
73

93
65
91
63
91
63
86
75
86
75
86
75
86
75
65
65

65
89
62
89
62
77
53
88
72

93
64
90
63
91
63
86
75
86
75
86
75
86
75
61
61

61
88
61
88
62

86
70

91
64
90
62
90
62
86
74
86
74
86
74
86
74
58
58

58
87
60
87
60

83
69

91
63
89
62
90
62
86
74
86
74
86
74
86
74
53
52

53
85
59
85
59

77
67

90
62
87
62
86
62
84
73
85
74
84
73
85
74
37
43

44
83
58
83
58

67
63

88
62
71
59
77
61
78
73
84
74
78
73
84
74

32

32
78
57
78
57

56
56

82
61
50
50
64
57
66
66
82
73
66
66
82
73

22

23
67
55
67
55

46
46

70
60
38
38
50
49
49
49
74
70
49
49
74
70

15

17
54
51
54
51

36
36

56
53
28
29
39
39
34
34
59
59
34
34
59
59

10

13
44
44
44
44

28
28

43
43
21
21
31
31
26
26
46
46
26
26
46
46

10
36
36
36
36

22
22

32
32
15
15
24
24
17
19
35
35
19
19
35
35

28
28
28
28

17
17

25
25
11
11
19
19
14
14
27
27
14
14
27
27

23
23
23
23

14
14

19
19

16
16
10
10
20
20
10
10
20
20

18
18
18
18

11
11

15
15

12
12

16
16

16
16

15
15
15
15

12
12

10
10

13
13

13
13

12
12
12
12
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A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 312
A 790

TP310S
TP310S
TP310S
TP310S
TP316
TP316
TP316H
TP316H
TP316L
TP316L
TP317
TP317
TP321
TP321
TP321H
TP321H
TP347
TP347
TP347H
TP347H
TP348
TP348
TP348H
TP348H
S32750

25Cr-20Ni
25Cr-20Ni
25Cr-20Ni
25Cr-20Ni
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
18Cr-13Ni-3Mo
18Cr-13Ni-3Mo
18Cr-10Ni-Ti
18Cr-10Ni-Ti
18Cr-10Ni-Ti
18Cr-10Ni-Ti
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
25Cr-7Ni-4Mo-N

A X X X X X

KM

1,2,4,10
2,4,10
1,3,4,10
3,4,10
1,4,10
4,10

1,4

4
1,4
4
1,4,10
4,10
1,4,10
4,10
1,4

1,4,10
4,10
1,4

1,4,10
4,10
1,4

4,7

110
110
110
110
110
110
110
110
92
92
110
110
110
110
110
110
110
110
110
110
110
110
110
110
172

100
98
100
98
110
94
110
94
92
77
110
94
107
91
107
91
104
100
104
100
104
100
104
100
168

97
93
97
93
108
85
108
85
92
70
108
85
101
83
101
83
96
94
96
94
96
94
96
94
160

93
88
93
88
106
79
106
79
91
64
106
79
101
76
101
76
91
89
91
89
91
89
91
89
155

91
84
91
84
106
74
106
74
86
59
106
74
101
71
101
71
88
84
88
84
88
84
88
84
153

90
80
90
80
102
71
102
71
81
56
102
71
97
68
97
68
86
80
86
80
86
80
86
80
152

89
78
89
78
99
69
99
99
79
55
99
69
95
66
95
66
86
78
86
78
86
78
86
78

89
76
89
76
98
67
98
67
77
54
98
67
94
65
94
65
86
77
86
77
86
77
86
77

89
74
89
74
96
66
96
66
75
52
96
66
93
64
93
64
86
76
86
76
86
76
86
76

88
73
88
73
94
66
94
66
74
50
94
66
92
63
92
63
86
75
86
75
86
75
86
75

88
72
88
72
93
65
93
65
73
50
93
65
91
63
91
63
86
75
86
75
86
75
86
75

86
70
86
70
93
64
93
64
71
40
93
64
90
63
91
63
86
75
86
75
86
75
86
75

83
69
83
69
91
64
91
64

91
64
90
62
90
62
86
74
86
74
86
74
86
75

76
68
76
67
91
63
91
63

91
63
89
62
90
62
86
74
86
74
86
74
86
74

69
65
70
63
90
62
90
62

90
62
87
62
86
62
84
73
85
74
84
73
85
74

61
61
55
51
88
62
88
62

88
62
71
59
77
61
78
73
84
74
78
73
84
74

55
55
36
36
82
61
72
61

82
61
50
50
64
57
66
66
82
73
66
66
82
73

48
48
27
27
70
60
70
60

70
60
38
38
50
49
49
49
74
70
49
49
74
70

41
41
20
20
56
53
56
53

56
53
28
28
39
39
34
34
59
59
34
34
59
59

35
35
14
14
43
43
43
43

43
43
21
21
31
31
26
26
46
46
26
26
46
46

28
28

32
32
32
32

32
32
15
15
24
24
19
19
35
35
19
19
35
35

21
21

25
25
25
25

25
25
11
11
19
19
14
14
27
27
14
14
27
27

15
15

19
19
19
19

19
19

16
16
10
10
20
20
10
10
20
20

11
11

15
15
15
15

15
15

12
12

16
16

16
16

10
10

13
13

13
13
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A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182

F304
F304
F304
F304
F304H
F304H
F304H
F304H
F304L
F304L
F310
F310
F310
F310
F321
F321
F321
F321
F321H
F321H
F321H
F321H
F347
F347
F347
F347

18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
18Cr-8Ni
25Cr-20Ni
25Cr-20Ni
25Cr-20Ni
25Cr-20Ni
18Cr-10Ni-T
18Cr-10Ni-T
18Cr-10Ni-T
18Cr-10Ni-T
18Cr-10Ni-T
18Cr-10Ni-T
18Cr-10Ni-T
18Cr-10Ni-T
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb

A XXX XXX

1,10
10
1,10,12
10,12

1,12
12
1
1,2,10
2,10
1,3,10
3,10
1,10
10
1,10,12
10,12
1
1,12
12
1,10
10
1,10,12

10,12

129
129
121
121
129
129
121
121
108
107
129
129
129
129
129
129
121
121
129
129
121
121
129
129
121
121

122
106
114
107
122
107
114
107
105
91
118
115
118
115
126
108
118
108
126
108
117
108
122
118
114
114

114
97
107
98
114
97
107
97
98
83
113
110
113
110
119
98
112
98
119
98
111
98
113
111
105
105

112
90
104
90
112
90
104
90
94
76
110
103
110
103
118
90
110
90
118
90
110
90
107
104
100
100

110
84
102
85
110
84
102
85
93
72
107
98
107
98
118
84
110
84
118
84
110
84
103
98
96
96

110
80
102
80
110
80
102
80
92
68
106
94
107
94
115
80
110
80
115
80
110
80
102
93
95
94

110
78
102
78
110
78
102
78
92
66
106
92
106
92
112
78
110
78
112
78
110
78
101
92
95
92

110
77
102
78
110
7
102
78
91
65
105
90
105
90
111
77
110
77
111
77
110
77
101
91
95
90

109
76
102
76
109
76
102
76
90
65
104
87
105
87
109
76
109
76
109
76
109
76
101
89
95
89

107
74
101
74
107
74
101
74
90
63
103
86
104
86
108
75
108
75
108
75
108
75
101
88
95
88

105
73
101
73
105
73
101
73
89
63
103
84
103
84
107
75
106
75
107
75
107
75
101
88
95
88

103
72
100
72
103
72
100
72

101
82
101
82
106
74
106
74
106
74
106
74
101
88
95
88

102
71
98
71

102
71
98
71

98
81
98
81
106
73
106
73
106
73
106
73
101
87
95
87

100
69
97
69

100
69
97
69

90
80
90
78
105
73
105
73
106
73
106
73
101
87
94
87

98
68
95
68
98
68
95
68

80
77
82
73
102
73
102
73
102
73
101
73
99
87
93
87

91
67
89
67
91
67
89
67

72
72
65
60
83
69
83
69
90
72
90
72
92
86
89
86

79
64
78
64
79
64
78
64

65
65
42
43
58
58
58
58
75
67
74
67
77
77
77
77

64
60
64
60
64
60
64
60

57
57
32
32
44
44
44
44
59
58
58
58
57
57
57
57

51
52
51
52
51
52
51
52

49
49
24
24
33
33
33
33
46
46
46
46
40
40
40
40

42
42
42
42
42
42
42
42

41
41
17
17
25
25
25
25
37
37
37
37
30
30
30
30

32
32
32
32
32
32
32
32

33
33
10
10
18
18
18
18
28
28
28
28
23
23
23
23

27
27
27
27
27
27
27
27

26
26

13
13
13
13
23
23
23
23
16
16
16
16

21
21
21
21
21
21
21
21

17
17
17
17
17
17
17
17

14
14
14
14
14
14
14
14
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A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 182
A 336
A 336
A 336
A 336

F347H
F347H
F347H
F347H
F348
F348
F348
F348
F348H
F348H
F348H
F348H
F316
F316
F316
F316
F316H
F316H
F316H
F316H
F316L
F316L
F304
F304
F321
F321

18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
18Cr-10Ni-Cb
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
16Cr-12Ni-2Mo
18Cr-8Ni
18Cr-8Ni
18Cr-10Ni-Ti
18Cr-10Ni-Ti

A X XXX AN

1
1,12
12

1,10
10
1,10,12
10,12
1
1,12
12

1,10
10
1,10,12
10,12

1,12
12
1
1,10,13
10,13
1,10,13

10,13

129
129
121
121
129
129
121
121
129
129
121
121
129
129
121
121
129
129
121
121
108
108
121
121
121
121

122
118
114
114
122
118
114
114
122
118
114
114
129
110
120
110
129
110
120
110
108
90
113
106
118
108

113
111
105
105
113
111
105
105
113
111
105
105
127
101
118
101
127
101
118
101
108
82
107
97
112
98

107
104
100
100
107
104
100
100
107
104
100
100
125
93
116
93
125
93
116
93
107
75
104
90
110
90

103
98
96
96

103
98
96
96

103
98
96
96

125
87

116
87

125
87

116
87

101
70

102
85

110
84

102
93
95
93

102
93
95
94

102
93
95
93

119
82

116
82

119
82

116
82
95
66

102
80

110
80

101
92
95
92

101
92
95
92

101
92
95
92

117
81

116
81

117
81

116
81
92
64

102
78

110
78

101
91
95
91

101
91
95
90

101
91
95
91

115
80

115
80

115
80

115
80
91
63

102
77

110
77

101
89
95
89

101
89
95
89

101
89
95
89

112
78

112
78

112
78

112
78
89
62

102
76

109
76

101
88
95
88

101
88
95
88

101
88
95
88

111
77

111
77

111
77

111
77
87
61

101
74

108
75

101
88
95
88

101
88
95
88

101
88
95
88

110
76

110
76

110
76

110
76
86
59

101
73

106
75

101
88
95
88

101
88
95
88

101
88
95
88

109
75

108
75

109
75

108
75
84
58

100
72

106
74

101
87
95
87

101
88
95
87

101
87
95
87

107
75

108
75

107
75

108
75

98
71
105
73

101
87
94
87

101
87
94
87

101
87
94
87

106
74

107
74

106
74

107
74

97
69
105
73

100
87
94
87
99
87
93
87

100
87
94
87

106
73

105
73

106
73

105
73

95
68
102
73

99
87
92
87
92
86
89
86
99
87
92
87
104
73
101
73
104
73
101
73

89
67
83
69

96
86
90
86
7
7
77
77
96
86
90
86
96
72
94
72
96
72
94
72

78
64
58
58

86
82
84
82
57
57
57
57
86
82
84
82
81
70
82
70
81
70
82
70

64
60
44
44

70
70
70
70
40
40
40
40
70
70
70
70
65
63
65
63
65
63
65
63

51
52
33
33

54
54
54
54
30
30
30
30
54
54
54
54
50
51
50
51
50
51
50
51

42
42
25
25

41
41
41
41
23
23
23
23
41
41
41
41
38
38
38
38
38
38
38
38

32
32
18
18

32
32
32
32
16
16
16
16
32
32
32
32
30
30
30
30
30
30
30
30

27
27
13
13

24
24
24
24
11
11
11
11
24
24
24
24
23
23
23
23
23
23
23
23

21
21

19
19
29
19

19
19
19
19
18
18
19
18
18
18
19
18

17
17

15
15
15
15

15
15
15
15
13
14
14
13
13
14
14
13

14
14
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A 336 |[F347 18Cr-10Ni-Cb K [1,10,13 121{114{105|100{ 96 |95|95|95[95|95|95|95|95|94 (93|89 |77|57|40|30(23|16(11|9| 7| 6
A 336 |[F347 18Cr-10Ni-Cb K (10,13 |121{114{105|100{96|94|92(90(89|88|88|88|87|87|87|86|77|57|40|30(23|16(11|9| 7| 6
A 336 [F316 16Cr-12Ni-2Mo K [1,10,13 (121{120|118|116|116|116|116(115{112|111|110(108|108|107({105|101| 94 {82 | 65|50 |38 |30|23|19|14| 8
A 336 F316  [16Cr-12Ni-2Mo K [10,13 |121|110(100|93 |87 |82|81|80|78|77|76|75|75|74|73|73|72|70|63|50|38|30(23|18(13| 9
A 336 F310  [25Cr-20Ni K [1,2,10 |129|118(113(110{107|106|105|105|104/103(103|101|98 |90 |80 |72 |64 |57 |49|41|33|26|18|13|9 | 6
A 336 F310  [25Cr-20Ni K [2,10 |129|115(110(103|98 |94 |92|90|87 |86 |84 |82|81|80|77|72|64|57|49|41|33|26|18[13|9 | 6
A 336 F310  [25Cr-20Ni K [1,3,10 |129|118|113(110/107|106|105|105|104/103|103(101|98 |90 |82 |65 |43 |32 (24 |17|10| 6 3121
A 336 F310  |25Cr-20Ni K [3,10 ]129|115/110/103/98 |94 92|90 |87 86|84 |82 |81|78|73]|60|43|32|24|17|10]| 6 3/]2]1
Th® LY¥%c (tif]lp t_ c

A 351 (CF3 18Cr-8Ni K [1 121|113|105|104|102(102|102|102|102|2101{101| - | - | - | - | - | - | - |- |- | -1 -|-|-}| - | -
A 351 (CF3 18Cr-8Ni K | 121|106/ 96 |87 |84 (80 |78 |77 |76 |74 |73 | - | - | - | - | -|-|-|-|-|-1-|-1|-1|-1-
A 351 |CF3A |18Cr-8Ni K [1 134|124|116|114|113(112|112|122{99 | - | - [ - | - | - | - | - | - |- |- |-| -1 -|-|-}|-1| -
A 351 [CF3A  |18Cr-8Ni K | 134|124|113|105{99(95(90|85(84 | - | - [ - | - |- | -{-|-|-|[-|-|-1-|-}|-1|-1-
A 351 CF3M |18Cr-9Ni-21/2Mo K 1,11 121|120|118|116|116(116|116|114({112|110{109(108| - | - | - | - | - | - |- |- | -|-|-|-}| - | -
A 351 CF3M [18Cr-9Ni-21/2Mo K [11 121{110{101|92 (8683|8179 |78|77|76|75| - | - | - | - |- -{|-|-|-1|-/|[-|-}|-| -
A 351 |CF8 18Cr-8Ni K [1,10 121{112|104/|103|102|102|102(102|102|101|101{100| 98 |95 |88 | 76 |60 | 49|40 |33 |27 |23|20|17|15| 13
/A 351 |CF8 18Cr-8Ni K [10 121|106/ 96 |89 |84 |80 |78 |77 |76|74|73|70|69|68|66|64|59|49|38|31(23(18|14|10| 8| -
A 351 CF8M [18Cr-9Ni-21/2Mo K 1,11 121{120{118|116(116|116|116(114({112|110|109|108|107|106{106{ 94 | 75|58 |46 |37 |30 |24 (20|17 |14 | 12
A 351 CF8M [18Cr-9Ni-21/2Mo K [11 121{110{101|92 |86 |83 |81 (79|78 |77 |76 |75|75|74|74|72|68|63|53|41|37|29(22|18|15| 10
A 351 CF8C [18Cr-10Ni-Cb K [1,10 121{113|105|100{ 96 |95|95|95[95|95|95(95|95|94 (92|92 |85(68|52|34(25|20|15|12|10| 8
A 351 CF8C [18Cr-10Ni-Cb K [10 121{113|105|100{ 96 {94192 (90|89 |88|88 |87 |87|87|84|80|76(69|52|34(25(20|15|12|10| 7
A 351 |CHS8 125Cr-12Ni K [1,10 112102|98|95(93|92|92(91{90|90|90 (89|87 |84 |77|67|54(42|33|26(20({16|13|10| 7| 6
A 351 |CHS8 125Cr-12Ni K [10 112(102|98|95(92 (88|86 (84 (82|81 |79|77|75|75|72|65|54(42|33|26(20(16|13|10| 7| 6
/A 351 CH20 [25Cr-12Ni K [1,10 |121|110(105(102|100| 99 |98 |98 |97 |97 |96 |95|93 |89 |79 |66 |54 |42|33|26|20|16|13|10( 7 | 6
A 351 CH20 [25Cr-12Ni K [10 121{110{105|102{98 94|92 (9087|8684 (82|81 |79|74|66|54(42|33|26(20(16|13|10| 7| 6
A 351 |ICK20  [25Cr-20Ni K [1,10 ]112|102/98 |95]93]92[92[91|90/90|90|89|87[84|79|72|65|57]49[41|33]|26/18|13|9| 6




A 351 ‘CKZO

‘ZSCr-ZONi ‘

‘10

‘112‘102‘98‘95‘92‘88‘86‘84‘82‘81‘79‘77‘76‘74‘72‘70‘65‘57‘49‘41‘33‘26‘18‘13‘ 9‘ 6

K

Thanh

A 479 302 18Cr-8Ni K [1 130|122|114|112|110{110|110j110{120{208| - | - | - | - | - | - | - |- -|-| -1 -|-|-}| -1 -
A 479 302 18Cr-8Ni K } 130|106{97|90(85|80(78|78|76|74| - | - | - |- |- |-|-|-|-|-|[-|-|-1|-/|-/-
A 479 (304 18Cr-8Ni K [1,10,13|130}122{114(112(110|110|110{110{109|107|105|103|102|100{ 98 |91 | 79| 64 |51 |42 |32 |27 (21|17 (14| 10
A 479 [304 18Cr-8Ni K (10,13 |130{106{97 |90 (8480|7877 |76|74|73|72|71|69|68|67|64|60|52|42|32|27(21(17|14| 10
A 479 304L  [18Cr-8Ni K L 108|108(105|102{100{98 {96 |94 93|92 (90| - | - | - | - |- | - |- |- |- |[-|-|-|-}|-1| -
A 479 304L  [18Cr-8Ni K | 107|91(83|76|72|68(66|65[65|63(63| - | - |- |- |-|-|-|-|-|-1-]-1-/|-1-
A 479 [310S  [25Cr-20Ni K [1,2,10 |130{118|113|110(107|106/105|105|104{103|103|101/98 |90 |80 |72 |65|57|49|41|33|26|18(13| 9| 6
A 479 [310S  [25Cr-20Ni K 2,10 130|115(110|103/ 98|94 (92|90 |87 |86 |84 (82|81 (80|77 |72|65|57|49|41|33|26(18|13| 9| 6
A 479 [310S  [25Cr-20Ni K [1,3,10 |130/118/113|110{107|106(105|105|104{103(103|101|98 |90 |82 65|42 (32|24 (17|10|6 |4 |3 |2 | 1
A 479 [310S  [25Cr-20Ni K 3,10 130|115(110|103/ 98|94 (92|90 |87 |86 |84 (82|81 |78|73|66|43|32|24|17|10| 6 3121
A 479 (316 18Cr-12Ni-2Mo K [1,10,13|130{129(127(125(125|119|117|115{112(111|110|109|107|106{106(104| 96 | 81 | 65 |50 |38 (30 (23|18 (13| 9
A 479 316 18Cr-12Ni-2Mo K [10,13 |130/{110/101|93|87|82|81|80|78|77|76|75|75|74|73|73|72|70|63|51|38(30(23|18|14| 8
A 479 [316L 18Cr-12Ni-2Mo K [1 108(108|108|107{101|{ 95|92 (9189|8786 (84| - | - | - | - | - |- | -|-|-|-|-|-|-| -
A 479 316L  [18Cr-12Ni-2Mo K | 108/90(82|75|70|66(64|63[62|61(59(58| - |- |- |-|-|-|-|-|-1|-"]-1|-/|-/]-
A 479 321 18Cr-10Ni-Ti K (1,10,13 |130}126{119(118(118|115|112{111{109|108|107|106|106|105{102| 83 |58 | 44 | 33 | 25|18 |13 64| 2
A 479 321 18Cr-10Ni-Ti K (10,13 |130{108{98 |90 (84|80 |78 |77 |76 |75|74|74|73|73|73|69|58|44|33|25|18|13 64| 2
A 479 347 18Cr-10Ni-Cb K [1,10,13 (130{122|113|107{103|102|101(101{101|101|101|{101|101|101{99 |92 | 77 |57 40|30 (23 |16|11|9 | 7| 6
A 479 347 18Cr-10Ni-Cb K (10,13 |130({118|111|104/98|93|92(91(89|88|88|88|87|87(87|86|77|57|40|30(23|16(11|9| 7| 6
A 479 348 18Cr-10Ni-Cb K [1,10,13 (130{122|113|107{103|102|101(101{101|101|101|{101|101|101{99 |92 | 77 |57 40|30 (23 |16|11|9 | 7| 6
A 479 348 18Cr-10Ni-Cb K (10,13 |130({118|111|104/98|93|92(91(89|88|88|88|87|87(87|86|77|57|40|30(23|16(11|9| 7| 6
A 479 405 12Cr-Al J P 103|98(95(92|90|86(85|85(83|81|77|73|68(63|44| - | - |- |-|-|-|-]-|-/|-1]-
A 479 1410 13Cr H | 112|106(103|100{ 97|93 (9291|9087 (83 (78|73 (65|52 | - | - | - | - |- |-|-|-|-|-1| -
A 479 430 17Cr J 9 121]114]111)107]104|101]|100/98 (979418984 |78|69|54| - | - | - | - | - | -|-1-1-1]-+- -

CHU THICH:




1 Do L bQn chl[y t<€hng L i thblp ¢c,a c8c vdt i u n"y, c8ct@gi 8lLtrc- LL Hbt Qn?
ngdn h4n chi ph”i LW cho ph®p vi ¢ s d.ng c8c h p kim n"yvkehit squgbi Jn d'
62,5% nh€eng khtng ve€ t qug§ 90% L bQn chly t Yic-nhihW gloy ILt-a. sVi tchhasy Ld.indk
.ng | ¢ Il ©u d"i. C8c gi § tr L bQn thi/Jt kJ n"y khtng L€ ¢ Khhiog Jnhingm t
S m®o m- nh, c.a c- thwW goy ra s, c r. r .

2 C8c L bQn trhhiJJtsklly 'n5&ao hhn, c¢8c . ng sublt n°n L€ ¢ s’ d, ng khi c¢- s,
m n hhn s 6 theo ANSI/ASTM E 112.

3 C8c gi & tr° thifJt kJ n"y L®e®gckkéemkhh®ggt§ &r ngchlktPAmn W §& € hdayt ki oWmhit'rra
c.a th®p

4 C8c gi &8 tr° thiJt kJ | c¢c&c gi &8 tr° ch blfn L€ ¢ nhon v, i h" s~ bQn m i
5 C8c gi§ tr’ L, bQn thiJt kJ] trong blfng n"y ¢c- thW n, i suy LW x8c L nh
6 V.i c8c gs$s'§8 ¢hmblt nre, ndp" trong 3.3.1.1(d) L€ ¢ s d.ng cho L ¥%c.

7 Th®p n"y ¢- thwW ttng L., d,n sau khi | "m vi ¢ t4i c8c0hi t L, tktng v. a
8 V.i L., bQn thi/Jt WgGxem338c nhi t L, d€ i 5

9 Th®p n'kynge:-L.thawn ° nhi t L, trong ph,Bg. sPa KhikhImgvkhayZlnnhght &  dh
hhn tr. khi L« nhdn th_ ¢ L€ ¢ s, c¢clnh c8o0o n”y.

10 TYi nhi©0€ Lc&adarging 5t5r° L. bQn thi/Jt kbjom“ ly" §®, W4 n% IdchHc kchdao hHihm . € ng c
11 V. i nhi t5€C, ¢8§o ih® ¥R L, bQn thiJt kJ n"y 8&p d.ng chi khi h” m | € n¢
12 C8c gi § tr’ L, bQn thifJt kJ n"y | " 8p d,ng L€ ¢ cho th®p r n c¢c- chi Qu
13 V,i hhnOo&€5L¢8&c gi§ tr° L, bQn thifJt kJ n"y c- thw L€ ¢ s d,ng ch" khi
L, 2t n%®v "1 t1104rong n€ ¢ hay | "m I Unh nhanh b=ng c¢c8c c8ch khs§gc.

14 Kim lo4i LiQn Lfy kh*ogch® tUs c8cnbofliohggvh n.

Bfng 3.-3.1bON k®o0o thiJjgt kJj (MPa) (C) Gang

. n, bQn k®o thiJjt kI,
vdt i u Cp sublt thicha

ph®p |, n nthich Nhi ' toClL |
LoYi nHc t M ¢ O 2| 300 | 350 | 375 | 400 | 425 | 450 | 475 | 500




Gang xam

AS 1830

T-150
T-180
T-220
T-260
T-300
T-350
T-400

(Chu thich 3)
(Chu thich3)
(Chu thich 3)
(Chu thich 3)
(Chu thich 3)
(Chu thich 3)
(Chu thich 3)

1,2,6
1,2,6
1,2,6
1,2,6
1,2,6
1,2,6
1,2,6

15
18
22
26
30
35
40

AS 1831

370-17
400-12
500-7

(Chu thich 4)
(Chu thich 3)
(Chui thich 3)

1,2,5
1,2
1,2

93
100
95

AS 1832

W 350-4
\W 400-5

(Chu thich 3)
(Chu thich 3)

1,2,7
1,2,7

55
72

AS 1832

B 300-6
B 350-10

(ChU thich 3)
(ChU thich 3)

1,2
1,2

52
78

Gang
Austenit

cfu

AS 1833

S-Ni Mn 13 7
S-Ni Cr 20 2
S-Ni Cr 20 3
S-Ni SiCr2052
S-Ni 22

S-Ni Mn 23 4
S-Ni Cr 30 1
S-Ni Cr 30 3
S-Ni SiCr3055
S-Ni 35

(Chu thich 4)
(Chu thich 3)
(Chu thich 3)
(Chu thich 3)
(Chu thich 4)
(Chu thich 4)
(Chu thich 3)
(Chu thich 3)
(Chu thich 3)
(Chu thich 4)

1,2,5
1,2
1,2
1,2
1,2,5
1,2,5
1,2
1,2
1,2
1,2,5

78
37
39
37
74
88
37
37
39
74

78
37
39
37
74
88
37
37
39
74

74
88

74

74
88

74




S-Ni Cr 35 3 (Chd thich 3) 1,2 37 37 - - - - - - -
CHU THICH:
1Xem333vQ L., bQn thift kJ tY9 nhi"t L, thblp hhn
2 -
3 Gi.,i h4n &p sublt |~ 1,8 MPa v.,i hhi n€ ¢, n€ ¢, dfFu, kh'ng kh?2
4 Gi.i hYn 8&p sublt 7 MPa v.,i hhi n€e ¢, n€ ¢, dFu, khtng kh2 v mtij
5 V,i c¢c8c gi§&8 tr' L ®©Omgthiitht nhB Hiep ha $ToalghblB.B.1.1(d) L€ ¢ §p
6 n, bQn thifJt kJ] cao hhn ¢- thw L€ ¢ s’ d, ng v, i chi Qu d nyh, k hnthnkgt
chi Qu d"y LY¥c th, c s,
7 C8c gi &8 tr° L, bQbhhthnghikm t€ong8§k2nhhaBhmm; c8c gi§ tr n°n L€
7 MPa v,i thanh th  nghi’
_ ,(m. c W5400
9 MPa v,i thanh th nghi
3 MPa v, i thanh th nghi’
_ ., (m. c W4)350
6 MPa v, i thanh th nghi
B[ng 3.-8,1b0Qh k®o thifgt kJ (MPa) (D) n”ng v" h'p
Hinh H°pni K2 ch n, bQn k®o thiJt kJ, MPa (Ch
Tén thong|d Un| n Hic| kim h o?—lllxj’c h o Huc| Chu Nhi ' tocr
th€ 1s[nLli WhoHc c ngl¢hi Qujthich e
p hX UNS y 9 mm 50 | 75 [100]125|150(175]200|225|250|275|300|325|350|375]400|425
C8&c 1l oYi t blm
w DYn
N0 1t Bip ASTM .
ETP ( . C11000 n€ ¢ <60 - 46 |39 |37 |36 |35 (28|22 | - - - - - - - - -
- cac |B152M ’
sl4ch)I
0
n” n@F |DYn| ASTM . ) S
(kh t Bl B152M C10200f n€ ¢c <60 44 | 40 | 38 | 36 | 35 | 28 | 22

v

d.

mt i

c h blt

ng

1
I

lc hno hhi

c

gi

m



cac
| o}

n" n-g |[DUn
E&Ft’pho tcé?réAlSSTZ'\lcl C12200| n € <60 46 |39 |37 35|34 |28 22| - | - | -|-|-]-]-
k h’ o|l o
w T bIn
0 N9 | va |25V Icaas00| ne 0100 69 | 69|69 |69 |69 |68 (30 (14| - | - |- |-]|-]-
9 |mi J]
“ T bin 080 86 |86 (86|86 |85 |47 |20 - | - | - |- |-|-/|-
09 v ASTM | c46400| 1 € .
(i qmi,]Bl71M >80 C 83 (83(83(83(82 (47|20 - | - |- | -] -1|-]-
90/10 T bin
n” ng | Va BA157T1'\|<'A C70600| n € 0140 69 |66 | 65 | 64 |62 | 60|59 |57 |56 52|45 - | - | -
niken mi J]
70/30 T 5|n N
060 86 | 75 |72 |72 |72 |72 |72 |72 |72 |72 |72 |72 |72 |72
. 2| ASTM
n” ng | V& |gioaw|C71500] n€ .
Cken mi 1] >60 78 | 67 | 65 | 64 |64 | 64 |64 |64 |64 |64 |64 |64 |64 |64
n" ng | AsTM™ 050 121(121(121|121 (121|121 |118(115{112| - | - | - | - | -
thanh T bin C61400| n <€ N
nhom B171M >50 ( 112 112|112|112{112|112|110{107 {103 - | - | - | - | -
n“ ng 050 155 | 155|155 |155 (155|155 | 155152149 |127| 98 | 75 | 55 | 39
:]hhao”n? T Bin BA157T1'\|<'A C63000| n € >50 147 | 147 (147|147 (145|143 140138136 |123| 98 | 75 | 55 | 39
niken >100 137 |136(135(133(132(130129|127123|116| 98 | 75 | 55 | 39
w0 T bin
["hamr]‘g va gggm C65500| n € T Bit 83(83(82(80(68 37| - | -] -]-|-1]-/|-1-
mi J]
C8c loYi "'ng
n” n-g nd AS 122 |n€’ T blt 39134 (33[33]32|28|22| - | -[-|-1]1-1~-1-




Photpho 1569 om e 78|78 |78 |78 |76 72|37 | - | - | - | - | - | -] -|-]-
n” nQF ”gg%'\\ﬂﬂ C10200| N € ¢ | TEIt - |39 |34(33(33(32(28 22| - | - | - | -|-|-]-|-]-
sy Csn nl THBIt |46|62|62|62[62|60[59|57| - |- | -|-1]-1]-1]-1]-]1-
n” n@HP " ng'pocy, [C12200 Kk @o n| TBIt |4,5|78 (78|78 |78 76|70 (37| - | - | - |- |-|-|-|-]-
70/30 AS o )
n” ng Ng jeag | 259 ne c | Thit - | 6969696969 5327 13| - | - |- -|-1|-1|-1]-
asen
v Eg ngloiCad300( ne€ c | THIt | - | 69|69 |69 (6969|6930 (14| - | | -|-|-|-[-]|-
C8c lo4i " ng
n” ng ASTM o - ) I U N R N B
T ndpiin|C68700| n€ ¢ | THit 82 |82 |82|82|80|47 |25/ 15
AS 706
90/10 1596 ° "
n” ng n g ne ¢ | TBbit - |69 |66|65[64|62|60[59|57|56[52[45| - |- |-|-]|-
" ASTM
niken B111M | C70600
AS .
70/30 1506 | 715 | "€ €| Tt 82| 79|77 |76 |74 |73 |71 |70 | 69 |68 |67 |66 65|64 - | -
b n g . -
gike:g 7 ASTM |C71500 KCEO % T Bit 124 (124|124 124 |124|122|120{117 | 115|113 |111|110|110|109|102| 59
B111M 9
C8c |l o4Yi thanh v" b, phdn
r’]QD ng
L™ ng |Céac AS )
sUch,|l o 110 | n€" ¢ | TBHBit - |46 |46 |44 a3 |3al27 29| - | - | - | -] -] -] -
1567
d Xn L{thanh
Cao
Photpho | Cac | AS
kh  o|ll ol 1567 | 2




[thanh] - rrrrrrr ]
n Yc
w Cac
A AS ' ;
chi g C83600| DUng T blt 7,8 | 48 | 48 |48 |48 |48 |48 |46 |42 | 36 | - - - - - - -
(85/5/5/5) |P.N 4 1565

L Yaq
o Céc
N ng |y AS ) ;
thanh chi g C93700| D4Yng T blt 7,8 |42 |42 |42 |40 |38 |37 |36 | - - - - - - - - -

phd 1565
(80/10/10) | P,

L Yq
o Céc
" N9 | b, | As ; -
thanh hld 1565 C95210/ D4Yng T blt 7,8 1108|108|103(100| 98 [ 98 | 98 | 90 | 81 |65 | 51| - - - - -
nhom p,l

L Yaq
CHU THICH:
1 n, bQW tHiJnhk t L, trung gian ¢- thW n, i suy tuy/n t2nh. H s~ bQn m |
2 V.i nhi" "t L, hoUt L, ng cho ph®p thblp nhblt, xem 3.3.2.
3 C8§c h' p -Bimin”" kg ng phli | %c n"o clng tnhg2 owh Mmhp "khil tic/ap x¥ec Vo ii tc8c m
hhnoCO Ng€ i s d.ng n°n t. b3xng I ,ng | " h"p kim L« |, a ch n I~ th2ch h’
4 NJJu L€ ¢ h"n, c8&c gi§ tr’ ng sublt cho ph®p L i v, i LiQu ki n cfn L€
5 S’ d, ng -4h3cnha NEFSSME D, ,LipQdF nh/n3CAAB8 tdlng L®Fng. @o m@g3néc0, NaF AS ME | , phfr
Li Qu nh, 3 nhC ¢hd, Logm°BB4d7¢7ao nhblt v, i &§p sublt b°nego” i khtng L€ ¢ ve€ t
6 S d, ng -h3cmha NENCS| /-IAISDQE IBiIFRY 3 cho nei choll°Qhh@B04409
7 H s L% L€ ¢ s d,ng cho c8c L, bQn thiJt kJ n"y xem trong 3.3.1.1(e
8 Khéng cho phép han.

Bifng 3.-33,1bB®n k®o thiJJt kJ ( MPa)
(E) Nh*m v" h°p kim nh®m



| M ¢ | ) Chi Qu d- chi n, bQn th,i”t kJ, MPa (
nHc L (chathich Ki Wu Tt thoHc tha thich Nhi teCl, 6 ,
13) nghi - m 50 | 75 | 100 | 125 | 150 | 175 | 200
Tbim v| 1080A 99,8Al o} 01,3 Qg - 13 12 11 9 8 7 6
m Ar1r7]321 b H14 01,3 ¢ 23 22 19 17 15 12 8
(t €ehn H112 06 050 3 14 14 12 10 7
L€hng . .
ASTM B 209)| 1050 (1060) 99,5A| o) 01,3 Q - 14 13 11 10 9 8 7
H12 01,3 g 3 20 19 18 16 14 12 8
H14 01,3 O] 3 25 23 20 18 16 13 8
H112 06 025 3 16 15 13 11 10 8 7
1100 & 1200 99Al o) 01,3 0O - 16 16 16 15 12 9 7
(1100 H12 a, 3 0§ 3 24 24 24 22 19 14 8
H14 01,3 O] 3 28 28 27 24 19 14 8
H112 06 012 3 22 22 20 18 16 11 7
>12 05| 3 21 20 19 17 15 11 7
>50 07| 3 18 18 18 16 12 9 7
3003 (3003) | AI-1,25Mn o 01,3 O - 23 23 22 20 17 13 10
H12 01,3 O] 3 29 29 29 27 25 21 17
H14 01,3 O] 3 34 34 34 33 29 22 17
H112 06 012 3 29 29 29 27 25 21 17
>12 05| 3 26 26 25 21 17 13 10
>50075 3 25 25 24 21 17 13 10
Alclad 3003 | Al-(Al-1,25Mn) o) 60, 15 4 8 20 20 20 18 15 11 9
(Alclad 3003) H12 012 07| o9 23 23 22 18 15 11




H14 00, 15 43,89 26 26 26 25 23 19 15
H112 00,15 43,89 31 31 31 30 27 19 15
06 <12 3,8 26 26 26 25 23 19 15
012 <5| 3,10 24 24 23 20 15 11
>50075 3,10 23 23 22 20 15 11
TCVN 5838 | 3004 (3004) - o} 60, 15 - 38 38 38 38 35 27 18
VASE?CS/ N H32 01, O 3 49 49 49 48 40 27 18
H34 01,3 O] 3 56 56 56 54 40 27 18
H112 06 075 3 40 40 40 40 35 27 18
Alclad 3004 - o} 01,3 O] 809 35 35 35 34 31 24 16
(Alclad 3004) H32 01,3 0/3,89]| 4 | 44 | 44 | 43 36 | 24 16
H34 01,3 0]38,9| 50 50 50 48 36 24 16
H112 06 075 3, 36 36 36 36 32 24 16
3203 (-) Al-1,25Mn O 01,3 O - 23 23 22 20 17 13 10
H12 01,3 O 3 29 29 29 27 25 21 17
H14 01,3 O] 3 35 34 34 33 29 22 17
H112 06 012 3 29 29 29 27 25 21 17
>12 05| 3 26 26 25 21 17 13 10
>50 07 3 25 25 24 21 17 13 10
5052 (5052) | Al-2,5Mg o} 01,3 O - 43 43 43 42 38 29 17
H32 01,3 O] 3 53 53 53 51 41 29 17
H34 01,3 O] 3 59 59 59 57 41 29 17
H112 06 012 3 48 48 48 48 41 29 17
>12 07] 3 43 43 43 42 41 29 17




5083 (5083) | Al-4,5Mg o) 01,3 0O - 69
0,75Mn >40 O7| 3 67
H112 06 040 3 69
>,4o ‘(‘37 3 67 ' onhie
H321 05 040 3 76
>40 07| 3 71
H323 01,3 g 3 77
H343 01,3 g 3 86
TCVN 5838 5086 Al-4Mg-0,5Mn o) 01,3 0O - 60
V%ggg’ N (5086) H32 01,3 O 3 69
H34 01,3 O] 3 76
H112 04,8 g 3 62 | . n nhB®E.
>6 050 3 60
>50 O7 - 59
H116 013, 050 3,12 70
5154A Al-3,5Mg O 01,3 O] 12 51
(5154) H32 61,3 0| 3,12 | 63
H34 01, 3 0| 3,12 68 | . n nhBiE.
H112 06 <12 312 56
012 07| 3,12 51
5251 Al-2Mg o) 60,8 O - 42 42 41 40 36
(5254) H32 01,3 O] 3 50 50 49 43 37
H34 01,3 O] 3 58 58 57 52 47
6061  |Al-Mg-Si-Cu-Cr T4 01,3 4 37 52 52 52 50 47




(6061)

T4 han 01,3 Qg 5 41 41 41 40 38 32 25
T6 01,3 Q 3,7 72 72 71 67 58 45 30
T6 han 01,3 Qg 5 41 41 41 40 38 32 25
T451 06 075 4,7 52 52 52 51 48 44 33
T451 han 06 075 5,7 42 42 42 41 38 32 26
T651 06 010| 4,7 73 73 72 68 58 45 33
>100 O1 4,7 63 63 62 59 51 40 30
T651 han 06 015| 5,7 42 42 42 41 38 32 26
TCVN 5838 | Alclad 6061 Al- T4 01, 3 <[4,7,8]| 47 47 47 46 43 40 30
VASEZ%/ N |(Alclad 6061) A-Mg-Si-Cu-Cr - 1 s, 01,3 < 57 | 42 42 42 | a1 38 32 26
T6 01,3 <[4,7,8| 66 66 65 61 52 41 30
T6 han 01,3 <579 42 42 42 41 38 32 26
T451 06 075 4,7,9| 47 47 47 46 43 40 30
T451 han 06 075 7 42 42 42 41 38 32 26
T651 06 010|4,7,9| 66 66 65 61 52 41 30
>100500 | 4,7,9| 63 63 62 59 51 40 30
T651 han 06 015 7 42 42 42 41 38 32 26
C8c lo4Yi "'ng
ASTM B 210/ 3003 Al-1,25Mn o} 60,3 01 - 23 23 22 20 17 13 10
H12 60,3 01 3 29 29 29 27 25 21 17
H14 60,3 01 3 34 34 34 33 29 22 17
H18 60,3 01 3 46 46 45 43 36 24 18
H112 60,3 01 3 23 23 22 20 17 13 10
H113 00,3 01 3 24 24 23 20 17 13 10




Alclad 3003 Al- o] 00,3 01 &6 21 21 20 18 15 11 8
Al-1,25Mn H14 60,3 01 3,8 31 31 30 29 26 19 15
H18 60,3 01 3,8 42 42 40 38 33 21 16

H112 60,3 01 3,8 21 21 20 18 15 11

H113 60,3 01 3,8 21 21 20 18 15 11
5052 Al-2,5Mg o} 60,5 01 - 43 43 43 42 38 29 17
H32 60,5 01 3 53 53 53 51 41 29 17
H34 60,5 01 3 59 59 59 57 41 29 17

5154 Al-3,5Mg o} 00,46 Q 12 52 52 52 51 44
H34 00, 46 Q 3,12 68 68 68 63 45

ASTM B 210 6061 Al-4,5Mg-Cu- T4 60,6 01 3 52 52 52 50 47 44 31
cr T6 60,6 01 3 72 72 71 67 58 45 31
T4 han 60,6 01 - 41 41 41 40 38 32 25
T6 han 60,6 01 - 41 41 41 40 38 32 25
6063 Al-Mg-Si T6 60,6 01 3 56 56 53 50 37 24 14
T6 han 60,6 01 - 29 29 29 28 27 21 14
ASTM B 234 3003 Al-1,25Mn H14 60,3 Qg 4 35 35 35 34 30 21 17
H25 00,3 O 4 38 38 38 36 30 21 17
Alclad 3003 Al- H14 60,3 Q9 4 31 31 31 30 27 19 15
Al-1,25Mn H25 60,3 O 8 35 | 35 | 34 | 32 | 27 | 19 | 15
5052 Al-2,5Mg H32 00 0% 4 54 54 54 51 43 29 19
H34 60,3 Qg 4 59 59 59 57 43 29 19
5454 - H32 60,3 QO 4 63 63 60 50 38 29 22
H34 60,3 Qg 4 68 68 64 50 38 29 22




6061 Al-4,5Mg-Cu- T4 60,6 O 4 52 52 52 51 48 44 33
cr T6 60,6 O 4 73 73 72 68 58 45 33
T4 han 60,6 O 5 42 42 42 41 38 32 26
T6 han 60,6 Qg 5 42 42 42 41 38 32 26
ASTM B 241| 1100 99 Al o} - - 14 14 14 14 12 10 7
H112 - 3 14 14 14 14 12 10 7
3003 Al-1,25Mn o} - - 24 24 23 20 17 13 10
H18 <25 4 47 47 46 43 37 25 19
H112 - 3 24 24 23 20 17 13 10
Alclad 3003 Al- O H112 - 8 21 21 20 18 15 11
Al-1,25Mn - 3,8 21 21 20 18 15 11
5052 Al-2,5Mg 0 - - 44 44 44 43 39 29 18
ASTM B 241| 5083 Al o} 0125 12 68
-45Mg-0.75Mn g 125 | 3,12 | 70 N nhEIE t. 6
H112 0125 3,12 68
5086 Al o] 0125 12 61
-4Mg-0,5Mn H111 0125 | 3,12 | 63 N nhH®E t. 6
H112 0125 - 61
5454 o) 0125 - 54 54 54 50 38 29 22
- H111 0125 58 58 57 50 38 29 22
H112 0125 54 54 54 50 38 29 22
6061 Al-4,5Mg-Cu- T4 - 4,7 45 45 45 44 42 41 33
cr T6 - 4,7 66 66 66 62 55 45 33
T4 han - 5,7 42 42 42 41 38 32 26




T4 han - 5 42 42 42 41 38 32 26
6063 Al-Mg-Si T1 012, 7] 29 29 29 29 29 29 24 16
>12,7 ( 2,8 28 28 28 28 28 24 16
T5 012, 7 4 38 38 37 35 32 24 16
>12,7 ( 4 37 36 35 34 30 24 16
T6 025 4 52 52 51 46 34 24 16
T5 han 025 5 30 30 30 29 27 21 15
T6 han 025 5 30 30 30 29 27 21 15
R n dd
ASTM B 247| 2014 khuén | Al-Cu-Mn-Si- T4 0102 4 95 94 90 85 78 49 30
Mg T6 051 110 | 110 | 108 99 78 49 30
>51 01 109 | 109 | 107 99 78 49 30
3003 khuén | Al-1,25Mn H112 0102 - 24 24 23 20 16 13 10
H112 han 0102 - 24 24 23 20 16 13 10
5083 Al- H111 0102 4 68
4,5Mg-0,75Mn 5102 ] 66
H112 0102 4 68 n nh8eE. t 6
H111 han 0102 5,12 66
H112 han 0102 5,12 66
6061 khudn |Al-Mg-Si-Cu-Cr T6 0102 4 66 66 65 62 54 45 33
6061 tay |Al-Mg-Si-Cu-Cr T6 0102 - 64 64 63 60 53 44 33
>102 07 - 61 61 60 57 51 43 33
6061 T6 han 0204 - 42 42 41 40 38 32 25
DUng thanh v~° c8c h3*nh th% khsgc




ASTMB211| 2024 T4 03 016 108 | 108 | 105 92 71 47 34
] >163 02 ( 100 | 101 | 98 | 8 | 67 | 44 31
6061  |Al-Mg-Si-Cu-Cr T6 03 020| 4,7 73 73 72 68 58 45 33
T651 03 020| 4,7 73 73 72 68 58 45 33
T6 han 03 0205711 42 42 42 41 38 32 26
T651 han 03 020]5,7,11| 42 42 42 41 38 32 26
ASTM B 221| 1100 99 Al o} - - 14 14 14 14 12 10 7
H112 - 3 14 14 14 14 12 10 7
2024 - T3 <6 4,7 100 | 100 97 85 65 43 31
06 <20 4,7 105 | 105 | 102 89 69 45 33
020 <4| 4,7 114 | 114 | 110 96 74 49 35
040 4,7 118 | 118 | 115 | 101 78 51 37
3003 Al-1,25Mn o} - 11 24 24 23 20 17 13 10
H112 - 3,11 24 24 23 20 17 13 10
5083 Al- o] 0125 11,12 | 68
4,5Mg-0,75Mn H111 0125 3,12 70 n nh®e€. t 6
H112 0125 |3,11,12| 68

ASTMB221| 5086 Al-4Mg-0,5Mn ] 0125 |4,11,12] 61 n nh8E. t 6

5154A o - 12 52 52 52 51 46

] H112 - 3,11,12| 52 | 52 | 52 | 51 | 46
5454 o) 0125 11 54 54 53 50 38 29 22
- H111 0125 3 58 58 56 50 38 29 22
H112 0125 3,11 54 54 53 50 38 29 22
6061  |Al-Mg-Si-Cu-Cr T4 - 4,7 45 45 45 44 42 41 32




T6 - 4,7 66 66 66 62 55 45 33
T4 han - 57 42 42 42 41 38 32 26
T6 han - 5711 42 42 42 41 38 32 26
6063 Al-Mg-Si T1 012 4 29 29 29 29 29 24 16
012 02 4 28 28 28 28 28 24 16
T5 012 4 38 38 38 37 32 24 16
012 02 4 37 36 35 34 30 24 16
T6 025 4 52 52 50 45 34 24 16
T5 han 025 5 29 29 29 29 27 21 15
T6 han 025 11 29 29 29 29 27 21 15
ASTM B 308 6061 Al-Mg-Si-Cu-Cr T6 - 4 65 64 62 58 50 40 30
T6 han - 5,11 42 41 39 37 35 30 23
n Yc
AS 1874 BB401 Al-12Si F1 cst LY 4,6 27 23 22 21 19 17 15
CC401 khutn ki 4,6 31 26 25 24 21 19 18
EA401
AA601 Al-7Si T6 cs§t LY 4,6 52 52 52 43 - - -
AC601 0,35Mg
CHU THICH:
1 n, bQn thit kI nhi t L, trung gian c¢c- thw L€ ¢ n, i suy tuy/]n t2nh.
2 V.i nhi "t L, nh, nhblt, xem 3.3.2.
3 C8c gi & tr° L, bQn thifJt kJ v.i cblu tUYd bnhn ttQhnge cng v.dii ncgho 606 hay
4 C&c gi§ tr° L., bQn thift kJ L€ ¢ L€ea ra khitng 8p d,ng L€ ¢ khi s d,ng
5 MXu th k®o ngang L€ ¢ y°u cfu LW LS8nh gi § quy tr3nh h’"n.

(



s

6 C8c h s bQn m i h”"n v" ¢8c h' s’ )L¥%e L€ ¢ &§p d,ng khi y°u cfu (xem 3.
7 n" i v, ram kh ng sublt (T351/v.v) L, bQn thi/JJt kJ c¢c,a vdt |i u t<€hng
8 n, bQn thiJt kJj |7 90% L, bQn ¢, a vdt i u | »i t<€hng ng.
9 MXu th  nghi ' m k®o t. tbm 12,5 mming Bay Bhm bB€pckigmapbling°n. ngei iy vk
ph®p vd’iy Lnh, hhn 12,5 mm cfn L€ ¢ s d, ng.
10 M¥u th nghi'm k®o t_ tbim 12,5 mm v~ | n hhn L€ ¢ chJ tUo_ ng &wuibltvehkl
ph®p Llr«a ch”™ 90% ng sublt L i v.,i vdt |i u I»i ¢- L, d°y t<€hng L€hng.
11 Vdt |i u d€e i dUng thanh (barstock) ch”™ L€ ¢ ph®p "m v,ng gia c€ ng
12 Khuy/Jn ngh’' c¢fn th ¢ hi'n L8&nh gi§ viictck mg ¢y o £n MWhii cuggsechip
vbin khi l'i°n quan. CIl ng -Vikla np tkfhn oUISBY,SINFASME BPV
13 C&c m ¢ t€hng t.  trong ti°u chuXn ASTM L€ ¢ ch” ra trong nggicg§ dtbhlu" n g o Hu
L€ ¢ |ilLKtkéhyv c8&i Lfu |~ A9.
Bfng 3.3.1(F)
n. bQn k®o thifgt kJj (MPa)
(F) Niken v° hp kim cao niken
N i 1 2
p_l—bc KinThanh Kich ) n, bQn k®o thilJJt kIJ, MPa (ch¥% t hz2q
Li W phfi . Chu ,
m c ni Qu c. . hil teC
ASTM UNS danh mm thich
s ngh g 40 ‘100‘150‘200‘250‘300‘325‘350‘375‘400‘425‘450‘475‘500 525‘550‘575‘600‘625‘650‘675|700‘725‘750|775|800
Cg8c | oYi tblm
B 127| N04400 |67Ni- - - |128|112(106|102(101|101{101|101/101(100{99 (80|60 | - | - | - | - | - | - | - | - - - -
30Cu Cu, n n - - |129]129(129(129(129|129(129|128(124(118|100{63 34| - | - | - | - | - | - | - | - - | - -
B 162 | N02200 |Ni - - |69(69(|69|69|69(69| - | - |- -|-|-|-1|-|-|-|-/|-V{-1-1- - - -
Cu n 1 - 4 |92]92]92]92l87(81| - | -|-|-|-|-|-|-[-|-|-|-]-]-/]- - - -
NO02201 [Ni-C - - |55|53|52|52|52|52[52|52(51|50({50(42|33(27(23|19|16|13({10| 8 | - - -0 -] -
t h Blp
Cu, n 1
B 168| N06600 [72Ni- - - |138|138(138|138(138|138(138|136(135(134(132(130|118{ 87 |58 |40 |27 |19 (15|14 | - - -0 -] -
15Cr-




8Fe

1 |138(138|138(138|138(138(138|138|138|138(138|138(120|86 |58 (40|27 ({19 |15|14| - | - | -
Cu, 4 |146|146(146|146(146|146|146|146|146(145|141|140(136|136(117|86 |63 |46|39(38| - | - | -
Cu, 1, 4 |146(146|146(146|146|146|146|146|146|146(146|146|146|146|123/84 |63 |46 (39|38 - | - | -
B 333| N10665 |65Ni- Cu, - 1199|199(199|193(183|179|176|174(172|170{169| - | - | - | - | - | - | - |- | -] -| - | -
gﬁgo- Cu, 1 ]199(199|199(199|199(199(199|199(199|199(198| - | - | - | - | - | - | - |- | - |- | - | -
B 409| N08800 [33Ni- Cu, - |129|129(123|119(116|113(112|111]109(108|107|106|105{103(102|101/98 |85 |64 | 45|30 | 16|11
gig? Cu, 1 |129(129|129(129|129(129|129|128|128|128(128|126(126|124|122(122|109| 84 |65 |45|30 |16 |11
B 424| N08825 |42Ni- Cu, - |146|146(141|133(127|124(122|121|119|119|118(117|116{115(115| - | - | - | - | - | - | - | -
gﬁmsj(:r 1 |146(146|146(146|146|146|146|145(145|144(144|142|142|140|1137 - | - | - | - | - | - | - | -
2,3Cr
B 443| N06625 |60Ni- - |192|192(192|187(183|178|177|175(174|173|172(170|168(167|165|164(159(|139(88 | - | - | - | -
22Cr-
9Mo-
3,5Ch
B 575| N10276 [54Ni- n<e - |174|173|160(149(141)|133|130|127(124(121|119(117|116{115(115|115|111|100{ 83|68 |55 | - | -
iggro 1 |174(174|174{170|167|165|163|162(161|160({159|158(156|155|150({139|121({100/83 |68 |55| - | -
N06022 [55Ni- - |167|174(171|159(150|103|139|136(134(132|130| - | - | - | - | - |- | - | - | -] - | - | -
21Cr-
13.5Mo 1 |174(174|173|167|163|159|158|157|156|155(155| - | - | - | - | - | - | - |- |- |- | - | -
B 625| N08904 |44Fe- - |123|114(104{96(89|84(82|80 (78| - | - | - | - |- |-|-|-|-|-|-1-/|-1-+-
25Ni-
21Cr-Mo
N08925 [25Ni- - |152|151|146|138(129|123|120|118(118(118{118| - | - | - | - | - |- | - - | -] -| - | -
20Cr-
6Mo-Cu- 1 |152(151|146(141|136(132(130|128(127|125(122| - | - | - | - | - | - | - |- | - |- | - | -
N
B 709| N08028 [31Ni- - |126/125111]206(95| - | - | - | - | - |- |-/ - -|-|-|/-}|-|-|-1-/|+-]1-+-
21Fe-

29Cr-Mo




C8c | oVYi ng
V,i c8c gi8§ tr° thifjt kJ, s d_.ng c8c gi8§8 tr L« xXx8c L mRhWit_ ph,
C8§c |l oYi thanh, LoYn t h3n
B 160 |N02200|Ni ne c |TBhlt - |69]|69(|69|69|69(69(69| - |- | -|-|-{|-|-|-|-|-|-{-|-1-1-1- -
Cannéng |T blt - 169]169(69]|69|66|60(56] - | - | -|-|-|-|-|-{|-|-1-"1-1-1-1-1-+- -
NO02201 [Ni- C__ Cannéng |T blt - |46|44 (43|43 (43|143|43|143(43|41|41(40|35(28(23|19|15|13|10|8 | - | - | - -
t h blp ne c
B 164 |N04400|67Ni- T blt - ]138|138|138|138|138|138(138(137(131(127{102|66 |35| - | - | - | - | - | - |- | -] - | - -
30Cu >54
>54 - ]129|129|129|124|123|121(119(117(117{115{101{67 |35| - | - | - | - | - | - | - | - | - | - -
Gi [m |010] - |138[138/138(138|138(138(138|137|131|120(101|67 (35| - | - | - | - | - | - | - | - | - | - -
Gi ['m >304 | - |129|129|129|129|129|129(129(128(123(118{101|67 |35| - | - | - | - | - | - | - | - | - | - -
ne ¢ - - |115[101]95]92191|91|91(91(91(91(89|79|62| - | - | -|-|-|-|-1-1-1-+- -
B 166 |NO6600 |Ni-Cr-Fe n€ c |Thblt - ]138|138|138|138|138|138(137|136(135(133|132|129|117|89 |58 |40 |27 |19 (15|14 | - | - | - -
n € ¢ |Thblt 1 |138(138|138(138|138(138|138|138|138|138(138|138(120|88 |58 (40|27 (1915|214 | - | - | - -
T blt - |146|146(146|146|146|146|146|146(145|144(|141(139|136({133(119|87 |63 |46 (39|38 - | - | - -
T blt 1 |146|146|146(146]|146(146|146|146|146]|146(146|146(146|146]|127/85|63 463938 - | - | - -
B 408 |N08800 [33Ni- n € ¢ |Thblt - |129|128(123|119(115|113(112|111{109(108|107|106|104{103(102|101|97 |85 |65|45|30| 16|11 7
gizﬁ_ n €’ ¢ |Thblt 1 |129(129(129(129(129|129|129|128|128|127|127|126(125(124(122/120(110| 84 | 6545|3016 |11 7
B 425|N08825 [42Ni- n € ¢ |Thblt - |146|146(140|133(127|123|122|121{119(118|118| - | - | - | - | - | - | - | - | - | - | - | - -
gbg?r_ n € ¢ |Thblt 1 |146(146|146(146|146|146|146|145(144|144(143| - | - | - | - | - | - | - |- | -|-1| - 1| - -
2,3Cu
B 446|N06625 [60Ni- O 1|7,81192(192|192(187|183(178|177|175(174|173(172|170|168|167|166(165|164(159|139/88 | - | - | - -
gfﬂ(c:: >102| 8 (192[192|192(187|183|178|177|175(174|173|172|170|168|167|166{165|164(159(139|88 | - | - | - -
3,5Ch




B 574|N06022 55Ni- - - |174|174(171|159(150|142|139|136(134(132|130| - | - [ - | - | - | - | - |- |- -|-|-|-1|-1|-~-
21Cr-
13,5Mo - 1 |174(174|173|167|163|159|158|157|156(|155(155| - | - | - | - |- | - |- |- |- |-|-|[-}|-1|"-]-
N10276 [54Ni- n € ¢ - - |174|173|160|149|141|133|130(127(124(121{119({117|116{115|115|115|111|100{83 |68 |55 - | - | - | - | -
1gl\c/|r0- - 1 |174{174{174{170[167|165|163|162|161|160|159|158(156(155(153(142(121|100| 83|68 55| - | - | - | - | -
B 649|N08904 Y4Fe- ne c |Thblt - |123|114(104{96 (898418218078 - | - | - | - |- |- -|-|-[-|-"{-|-1-/|~-1-1]-+-
25Ni-
21Cr-Mo
N08925 [25Ni- n € ¢ - - |151|151|145|137|129|123|120(118(118(118{115 - | - | - | - | - | - | - |- |- |- |- - | -] - | -
20Cr- .
6MOo-Cu- ne c - 1 |151{151{146(141(136|132|130|128|127|125|122| - | - | - | - | - | - | - |- | -|-|-|-|-|-|-
N
Rén ddp
B 564 |N04400 |67Ni- ne c - - |115]101{95|92(91(91|91(91|91(91(89|79|61| - | - | - |- | -|-|-|-|-|-|-1|-1-
30Cu
N06600 [72Ni- ne c - - |139]|139(139|139|139(139|139|138|136|135(133|131|116(/87 |60 |41 |28 |20 (15|23 | - | - | - | - | - | -
15Cr-8Fe
N06625 [60Ni- - O 1|7,81192(192|192(187|183(178|177|175/174|173[172|170(168|167|166(165|164(159|139(88 | - | - | - | - | - | -
gﬁ/lcc:: >102 | 8 (192/192/192|187|183|178|177|175|174(173(172|170({168(167|166|165|164|159|139/88 | - | - | - | - | - | -
3,5Ch
NO08800 [33Ni- n € ¢ - - |130]130(125|120(117|114{113|112|111|109|108({107|106{104(103|102|98 |85 |65|45|30 (16|12 9 | 7 | 6
gigf- n € ¢ - 1 |130{130}130{130]|130{130(130|130(130|129(129|128|127|126|124{121|109| 85 |65 |45(30 |16 (12| 9 | 7 | 6
CHU THiICH
1 Do L, bQn chly t<€hng L i thBlp bQa tBc/vdk/l cao hhy,ncgclL€i & thi/Jt | dp
ngdn hdn chi ph' i LW cho ph®p vi'¢c s d,ng c§c h' p kim n"yvkenit sgugbi jn d
62,5% nh€eng kh3my vehF@mwué&i nhi t L L-. Vi ¢ s d.,ng c8c L, bQn thilJJt kI
ng |.c I ©u d"i. C8n " gik cho b2ch c¢c,a c8c m i ¢

. hing L€ 6QkhunlMtngl ding
s, m®o m; ank,- thwW gy ra s, ¢’ r reo

2 -



3-

4 Ch" cho t blm.
5-
6 C8c gi 8§ tr’ L, bQn thifqJt kJ] trong blfng n"y thw n, i suy LW x8§c
7 n, bQn k®o nh, nhblit ¢, a mXu th’ nghi nmMP&E®o mHt cdt gi[m khtng
8 H p kim NO6625 trong LiQu ki n ch u t° thblt | . n vQ L, 8JIn]n a
760°C.
Bfng 3.18.1{@®) k®o thift kJ (MPa)
(G) Titan v° h°p kim Titan
) bQn thiJjt kJ, MPa
e M TR R iy ki (TN
40 100 150 200 250 300
Tbim, miJng, drli
B 265 Ti M. ¢c 1 nh€e ch R50250 61 49 40 34 29 23
M ¢ 2 | R50400 86 73 62 54 47 41
M ¢ 7 nh€e ch R52400 86 73 62 54 47 41
M ¢ 12 R53400 122 112 99 88 81 76
C8&c |1 04 ng
vV, i c8c gi § tr thiJjt k1Jj, s d. ng c8c gi § r L« Xx8c Rh/4 t . ph.,
R n ddp
B 381 Ti M ¢ F2 R50400 86 73 62 54 47 41
M c F7 R52400 86 73 62 54 47 41
Thanh v' th, |




B 348 Ti M c¢c 2 R50400 86 73 62 54 47 41
M ¢ 7 | R52400 86 73 62 54 47 41
CHBP THECH: C8&c L, bQn thi gt kJ tYi nhi' t L, trung gian c¢c- thW n, i suy tu:
Bfng 3.18. 1H{®H k®o thi gt kJj ( MPa)
HZiconi v° h'p kim Ziconi
. T°n h ] n. bQn k®o thi ]t kIJ], MP g
nHe LiMVLodi hay tl i, Wim tn ChO Nhi' tocr.
I i u A danh nghj| > UNS thich
40 100 | 150 | 200 | 250 | 300 | 325 | 350 | 370
Tbim, mi Jng, dF[i
B 551 99-2Zr R60702 - 90 75 65 49 44 42 40 37 33
C8c 1l o4i “"ng
B 523 99-27Zr R60702 - 90 75 65 49 44 42 40 37 33
R60702 2,3 77 64 55 42 37 36 34 31 -
B 658 99-27Zr R60702 - 90 75 65 49 44 42 40 37 33
Thanh
B 550 99-27r R60702 - 90 75 65 49 44 42 40 37 33
CHU THICH:
1 n, bQn thi Jt kI nhi t L. trung gian c¢c- thW n i suy tuyJn tz2znh
2 H s~ 0,85 L€ ¢ §p d, ng trong vi ¢ x8c L nh c8c gi 8 tr° Lrob@nbk®g thb.
LW t 2m@n Lk ®0o t hph}hrkg] d hce.o
3 Vdt li " u LiQn Lfy khtng L€ c¢c s d,ng trong chJ] t4o c¢c&c loUi “"ng h"'n.
Bfng 3.8g7sublt L"n h”i (E)



ap

. ng sublt L n h i, GPa
vdt i wu .
Nhi t°CclL |,

LoYi hay m Th"nh phfn dan-200[-150/-100{-50 | O | 50 | 100|150 | 200 | 250|300 | 350|400 | 450 | 500
Th®p cacbon v[C O 0, 3%C 217213210207 |204 |201|198|195(192 (189|186 (179|171 |162|150
ki m thblp C > 0,3%C 215|212 209|206 |203|200 (197|194 (191|187 |184|178|170|161|149

C-0,5Mo, Mn-0,5Mo, Mn-0,25Mo, |215 (211|208 (205|202 |199|196|193|190|187|184|178|170|160 |150
Mn-V
0,5Ni-0,5Mo-V, 0,5Ni-0,5Cr-
0,25Mo-V,
0,75Ni-0,5Mo-Cr-V, 0,75Ni-1Mo-
0,75Cr,
0,75Ni-0,5Cu-Mo, 1Ni-0,4Cr- 204 {201 /198|196 193|190 (187|184 (181|178 |175|171|167|163|159
0,5Mo,
0,75Cr-0,5Ni-Cu, 0,75Cr-0,75Ni-
Cu-Al,
2Ni-1Cu, 2,5Ni, 3,5Ni.
0,5Cr-0,5Mo, 1Cr-0,5Mo,
. 218215212 |210|207 | 204 | 200|196 | 193|190 | 187|183 |179|174|170
1,25Cr-0,5Mo(+Si), 2Cr-,5Mo
2,25Cr-1Mo, 3Cr-1Mo 225|222 218215212 |209 206|203 (199 | 196|192 |188|184|179|175
5Cr-0,5Mo(+Si, +Ti), 7Cr-0,5Mo, - - - 1219|215|211|207|204|201 198|194 |190(190 (176|168
9Cr-Mo
Th®p khtng g°
405, 410, 12Cr-Al, 13Cr, 215|213 |210|206|202|199 (196|192 |189|185|181|178|174|166 | 156
429, 430 15Cr, 17Cr
304 18Cr-8Ni
316, 317 16Cr-12Ni-2Mo, 18Cr-13Ni-3Mo




321 18Cr-10Ni-Ti 209 | 206 [ 203|200 | 197 | 194 | 190 | 186 | 183 | 179 | 175 | 172 | 169 | 164 | 161
347 va 348 18Cr-10Ni-Nb

309, 310 23Cr-12Ni, 25Cr-12Ni,25Cr-20Ni

531803, 2304 22Cr-0,5Ni-0,3Mo, 23Cr-4Ni - | - | - |205|200|195|190|185|180|175|170(165|160| - | -
N08904 25Ni-20Cr-4,5Mo-1,5Cu - | - | - |200|196|193|189|185|181|167|172|168|165| - | -
N08028 31Ni-27Cr-3,5Mo-1,0Cu - | - | - |204[201[198|195|192/189|185|180[175|170| - | -
H  p kim nh®m

3003, 3004, 6061, 6063 77 |75 |73 |72 |70 |68 |66 63|60 - | - | - |- |-|-
5052, 5054 78 |76 |75 |73 | 71|69 |67 65|62 - | - | - | - |- | -
5083, 5086 79 |77 |76 |74 |72 |70 |68 |65 |62 - | - | - | - |- |-
2" ng v h'op

C21000 n“ng >95% 124 (123|121{117 | 114|111 |108|105|102| 99 | 95 | 92 | 89 | 86 | 83
C22000, C24000 n“ng thau: 10 v [124(123|121|120(118|116|114|111|109|106(103|101| 98 | 97 | 94
C26000, C28000 30 va 40Zn 110|108 [ 107 | 106 | 104 |101| 99 | 97 | 95 | 93 | 91 | 89 | 86 | 83 | 80
C70610 Cu-Ni: 10Ni 131|130 (128|126 (125|123 |121 (119|116 (112|110 |107 | 104|101 | 98
C71630 20 va 30Ni 161 | 159 | 157 | 152 | 148 | 144 | 140 | 137 | 133 | 129|124 | 120|116 | 112 | 108
C64250 n“ ng thanh 116114 (112[110]107[104/102| 99 | 96 | 93 | 89 | 86 | 84 | 81 | 78
Ni ken v’ h’'p

200, 201 Ni v~° C thbBlp Ni |[222]|218|215|211 208|205 |202 (199|197 |194|192|189|186|182|179
330 Ni-44Fe-18Cr-1Si 207 | 204 | 201|197 | 194|191 | 188|185 183|181 [179 177 | 174 | 170 | 167
400 va 405 Ni-32Cu 192 (189|186 [ 184 | 181|178 | 175|173 (171|168 | 166 | 164 | 161 | 158 | 155
600 Ni-15,5Cr-8Fe 229 | 226 222|219 | 215|211 208|206 | 204 | 201 | 199 | 196 | 192 | 189 | 185
800 va 800H Ni-46Fe-21Cr 210 | 207 | 204 | 200 | 197 | 194 | 191|189 | 187 | 185 | 183 | 180 | 177 | 174 | 170
825 Ni-30Fe-21Cr-3Mo-2Cu 207|204 (201|197 /194|191 |188|185|183|181|179|177 174|170 167




B Ni-28Mo-5Fe 230|226 | 223|219 |215|212|209|206|204|201 (199|197 |193|189|185
C-4 Ni-16Cr-16Mo 2201217 | 214|209 | 206 | 203|200 | 197 |195|193 (191|188 |185|181|177
C276 Ni-15,5Cr-16Mo-5,5Fe-4W 2201217214209 | 206|203 |200|197[195]193|191|188|185|181|177
Titan v~ )

1,2,3va’7 - - - 110|108 |106|103|100| 97 | 93 | 88 | 84 | 80 -
Zi coni v' h’ plzr - - - 101|100 98 | 95|92 | 8 |80 | 74 | 68 | - -
705 va 706 Zr-2,5Nb - - - 1103]102|100) 93 | 86 | 80 | 75 | 71 | 67 - -
CHU THICH:

1Cacgiatr° n"y L€ ¢ khuy/Jn ngh c¢cho ti°u t2nh to&n. N- khtng h™ m T r
2 D. l'i"u d a tr°n ASME Sect V111.1, v, i c8c phfn th°m t. s’ tay
3 C&c gi § tr’ nhi t L, trung gian c¢- thW n, i suy tuyJ/n t2nh

4 C8c gi § tr’ nhi' t I és® t€equ§snhdngggiBebrs, Lkhla thkdn gi.  a




3.4 Chi Qu d"y ¢, a th”"nh b3nh
341 Chi Qu d"y t i thiWu t2nh tog§n
ChiQu d°y nhdn L€ ¢ b'i c¢c8c LdQy kRalnhirongWLcQuunty
sublt t2nh to&8n v° khi c¢cfn thifJt th3 phl[i L€ ¢ bifgn L’
tfi tr ng thiJt kJ n"o tYi 3.2.3
Cg&c kT hi" u k2ch the ¢ s d, ng trong tblit ¢c[ c8c clng
k2ch the ¢ trong LiQu ki n b’ tn m,n tr. khi ¢ chv t
ChiQu d°y L nh m c¢c L€ ¢ x8c L nh phl[i c¢ch” ra |l oUi cBbl
thw s d.ng lo4i c¢cblu tYo cao hhn v" | bly L tin cdy tt
cfoUi b3*nh cao hhn).
342 Chi Qu d"y cho ph®p
ChiQu d"y th ¢ tJ tUi bblt k8 phfn n"0o c¢c,a b3nh ho"n ¢
thi Wu t2nh to&n ¢, ng th°m c8&8c h’ s’ gia titng sau LOy:
(a) ChiQu d"y b sung cho tn m,n (xem 3.2.4).
(MChi Qu d g, bhgesuin phfn t2nh to8n LW ch u 8p | ¢ v ° ¢t
v.ng c¢cfn thiJjt cho ph®p b ¢c x/Jp v° vdn chuyWn b3nh v~
§p sublt kh2 gquyWn hoHc LiQu ki n &p |, c gilm (xem 3.7
CHD THECH: Chi Qu2rdh yt a8 o hrighNut h°(max &8¢ h{ b)) BEactgnig
chidQuy thiJjt kJj, v c¢chiQu d"y n"y phrli kh*ng nh, hhn
Khi LHt h"ng vdt |i u cho vi ¢ ch/J tYYo b3nh, phrl[i t2r
kJ] LW urcshdicg§c tr€ ng h ' p sau LOy:
(i) NgoUi tr. wvdt Ii " u dlng tblim, chiQu d"y b" sung L\
l'i"  u (xem c8c thitng s wvdt |i " u t<€hng ng) .
in" i v,i wvdt li u dlng tbim, b" sung chiv@u diyulLW b%
(xem c8c thtng s wvdt |i u t<€hng ng). ChiQu d"y L Ht
xublt t i thiWunphBhRnh ¢§i_agi § tr
(A)OO94 c,a chiQu d"y thift kJj (xem ch¥% th2ch tr°n),; v~
(B) ChiQu d "y thifJgt kJ tr Li 0,3 mm.
(iii) " @hbQusdng LW t2nh LJn s giIm chiQu d"y trong ¢
t9Yo h3*nh (®p, mifJt...), gia c*ng b=ung m8y v° ch” nh s’
B3nh | "m b=ung vdt |i u tbim tu©n th, c¢c8c c¢c8c quy L nh
k/ph¥% h>ehivQi d"y thiJt kJ tr°n LOy.
343Chi Qu d"y L " nh m ¢ nh, nhblt ¢, a c8c b, phdn ch u 8§
Ngo“i c¢c8c¢c y°u cfu c,a 3.4.1 v~ 3.4.2, c¢chiQu d"y L nh
phli tu®©n t h, Bfng 3.4. 3.
Blng 3CHi. Qu d"y I " nh mcc&ch, b nhphdmec ch u 8p | ¢
ChiQu d”"y L nh m ¢ nh,
. t Y&em chu thich 1 va 2)
ne ng k[ _ .
B:nh cblu t4g(ngo i C'Rh..n’ hk’lm H'n vIly
Il oU4i phdn b n-n 1 han GTAW: va n vac
chim; han 1. n tlria on ’
mm GMAW g mm
mm
mm




Thblt c¢c[ ngoVYi 0225 2,0 0, 1M &
bon de i (Xe 5,55 o1 2,3 1,5

>1000 2,4 2,4 10
Ch_a chblt ng Hai | fn gi 8 tr° ph2a
C8c b3nh di Xem 3.26
chuyWn L€ c)
C8c b, phdn Xem 3.19.10.2
binh
CHU THICH:
1 C8c gi § tr’ trexc.ti"n d,atr°°n ch s gi ., i
chuy Wn, |l dbp LHt v~ s d,. ng L« L€ ¢ ki Wm ch_
2 ChiQu d"y t i thiWu b3ung t“ing chiQu d’y gi
nNhi Quvl p3%ng chi Qu d” vy vdt 1| u ch bln L i Y
3 ChiQu d"y ti thiWu cho th®p .nh-m F v G
3.5 M i h"n v"™ m i h”n v[y c¢c.ng
351 M i h”n
3511C8c Il o4i m i h"n
Trong i °u chuXn n"y,l e8ic mheéo hmnt Lter ang h®%c c&§ch sau

t
tr2z c_, a

ch¥%ng ch” L nh tr°n H3nh 3.5.1.1 cho c8c m i
a) Lo4Yi A, :m©yi Ih nnhd mcg m i h"n d ¢ tr°n thon tr_ <ch?
k2nh (LoYn c¢ctn), hoHc; thrayn nch§ cngb. m pih dn inht§&hih c§c v  t
t €hng L<€hng. C8c m i h"n n"y bao g m c8c m i h" n thec
c8c tho®n cfu, tr°n c8c L8y cong v~ ph3ng, hoHc m i h~
c8c tbim phi3hy tsYodhhmh (®p, miJt...) c8&c b, phdn c, a
b) LoYi B, m i h"n theo chu vi n©y | ° nh_ng m i h~"n
LoYn chuyWn tiflp L€ ng k2nh (LoY9n c¢ctn), hoHc tr°n c8c
chu vilLB8Y cong (kh8c v,i h3nh cfu) hoHc n" i Loln chuy
c) LoYi C, :m©yi Ih" nnhg-mcg m i h"n v,ng quanh tYi g-c¢c c,
c8§c m i n"i b2ch, mi n"i mHt s"ng hay c8c L8y ph3ng
chuywn tif]lp L€ ng k2nh (LoUn c¢c*n), hay v,i c8c b, p hc
d) LoYi D, maA®y hI'n mhm8&mdp m i h"n n"i c8&c b, phdn nh§gn
cln, hoHc v, i L8y.
Ngo" i nh_ng kiWu m i h"n L€ ¢ L  nh ngho@ drlongh AS 281
nghoga nh+€ sau
i) M h"n gi 8p m®p hai phza, t_c |I'" h"n gi8p m®p t.
ii) M i h"n gi8&8p m®p m t ph2a, t_c |7 h”"n gi&8&p m®p t.
Nh. ng m i h”"n gi8&8p m®p sau LO®y c- thW coi nh€e m i h'r
) M h“n gi 8pom®plLm, ¢- ph2adtng miJfJng | -t v~ vQ sau
tra ch ra rung m i h"n thblu v° ngblu ho"n to”"n LJ/n ml
b) M i h”"n gi&8p m®p m, t ph2a s d,ng m t quy tr3nh se
h“n thblu v ngblu Kepb'ano tgd'm cLfJnh 'mHits  d_, ng c8c thanh L



3.5.1.4.2 Han giap mép

c) H'n Li n x° h“n Li n ¢c- kh2 blo v’ h“n chdp gi 8§
khéac
_ Bwrirng tidp tuyén_
" ® \Q
Y
¥ ® ©
| @; = p @f —__+___-
# ) ® @.""
[ & ® @& ®\ ’
* ___1____
©
@-—@-~ O b
. © @'
Day elip hode day cong Day ciu
CHBP THECH: nW gili th2zch c¢c8c LiWm A t, i D, xem 3.5. 1.
H3nh 3.5.1.1 C&d, &i WuomVi hih
3512S° 1€ ng m i h'n
S 1€ ng mi h"n tr°n b3nh phl[i |~ t° i thiWu c¢c- thw
3513V tr2z c,a c¢c8&c m i h"n
Cg&c mi h”n c¢cfn phl[i L nh v sao cho:
a) Tr8&8nh nhi_,u loUn LJn d,ng | ¢ hoHc thay L i L, t noc
~ng subllicchb,tLll " c¢c&c b3nh ch  u c¢c8c t[i tr > ng thay L’
3.18.5.3 |i°n quan LJJn c8c ¢ a.
b) Tr8&nh nh_ng v%ng c¢c- kh[ nktng b’ tn m,n trfm tr ng.
c) Tr&nh tr€ ng h° p ¢c- qu§ hai m i h”"n giao nhau t Ui
d) Kholng c8ch gjaamcgchéh©c8gc chi tiJJjt gdn v~ 0o Db3nh,
c.a b, phdn nh8nh hoHc "ng c,t, hoHc c¢c8c m i h"n chz2r
mm hoHc ba | fn chi Qu d"y t hon.
e) TUYo LiQu ki n h>p I'T LW c8§c tthW/Jki Wm thra b3lnd hmdth,
Xquang hoHc si°u ©m c_,a ph2a ch®©n c¢c8c m i h“n gi 8p md
f)y M i h"n ¢c- thW nh3n t"hBIy ngay trong qu§ tr3nh s’ C
thivjt)tr8nh xa c¢c8c kJjt cblu L _ .
Khi c¢c8c Li Qu tr°n €RANgp &Y. dgng8e€eytn” thBht, a” 6 M i
b3nh ch -u 8pr#,  c8&8c m i h"nd6 c, a AS 4458,
3514 Thi Jt kJJ c¢c§c m i h”n
35141Y°u cfu chung
C8&c kiWu m i h"n phl[i ph% h"p LW c- thW chuyWn m i t/[
ChuXn bm” im@&p n ph[i LIlm blfo h"n t " t, ngblu imh" t hblu ho~
h" " n c, t hw.



ChiQu d"y ch®n (ngo4i tr phfn nh® | °n hay phfn de€e ki
blfn) c¢c.a c8c m i h"n dtc°mwn t mon, ht 8yt heeccb@cvb phdr
nhblt b3ung chiQu d"y ¢, a phfn m ng hhn L€ ¢ n’ i

3.5.1.4.3 Han goc

Khtng cho ph®p h"n g-c¢c theo chu vi, ngo4i tr nh€e mt!
khi c8c k2ch the ¢ phTi vtinghl sbHbQmQrmfm it hiv7Jm Hh2ch h
Tri tr ng cho ph®p tr°n ¢c8c m i h”"n g-c¢c kh8c phli ctr
c,a m i h"n khi s’ d, ng m t L bQn thifjt chB kkRtng |
i u yJu hkhnnfiong m

Ti gt di" " n ch®n m i h"n thift kJ t° i thiWu phl[i L€ ¢ |
ph®p gilm b, t chiQu d°"y ch®©n do khe h nhon v, i chi (
d"i Lo L€ ¢ tUi L€ ng tom c, aleheoenph®piog chi Qui dhinr
h“n h_u hi u nh, hhn 50 mm hay 6 | fn chiQu d"i ¢, a ct
H®nh dlng c, a m’ i h“n g-c¢c phrli ph% h p v, i H¥®nh 3.5. 1
n"i v,i c8c m i h"n g-c tUYi c8c g-c hoHgubIBcubn phdn

khac, xem 3.5.1.4.5.

C&c tbim m ng c.a c8c m i h"n g-c¢c ch®ng m®p phli L€ ¢
t blm m, ng hhn, ngo4i tr_. c8c L8y cong h"n ch®ng m®p ( »
35144 M i h”n n%t (b2t) v™ m i h”n r«nh
M i h"n n¥%t vechm L€héensr«dhng khi c&c ph€ehng ph&p kIt
khl[ ntng LYt L€ ¢ h' s bQn m i h"n cfn thi/JJt c,a c8&c
c€ ng quanh |, kho®t v° trong c8c k/Jt cblu khtng ch’ u
mHt L€3wmgg(xem 3.16), m i h"n n%t v° m i h"n r«nh kh:
c.a t°ng tli tr ng L€ ¢ truyQn tT[i
Khi 0 m t hoHc nhi Qu b, phdn h3nt
r «nh 'Ci Lkfhyt nkgi nt @ ocUil ihQnn,c_ v b m
k ]t t gi.a hai b°n L°i di " n c, a
phrli bQ d"y ¢, a tbm m" tr°n L
phrli i b8&8n k2nh kh!'ng nh hhn 1
Mé&i han vat
Mébi han 18m

Khe hér

a) Moi han goc 16i b) Mdi han géc vat hodc 16m
CHU THICH:

LiChi Qu cao h_u hi " u c¢c,a chon tr°n mHt L ng;
Lo.Chi Qu cao h_u hi" " u c¢c.,a cho©n tr°n mHt ngang;
T ChiQu d"y thi/Jt kJilc' ia v, -ic m'ii Hh"m o@n)7;1 L
Khe h,5=mm WoHc Ilbly gi § tr° nh, hhn:

0

Phfn I"i: T i thiWu = 0;



T"i La = 1,8, nnnmoHc L4mm, | bly gi§ tr° nh, hhn.

H®nh 3.5.1.4 H3nh ddng m i h”"n g-c¢c v~° c8c kb2
Khi s d.ng quy tr3nh h"n t, L. ng hay b8mht hlhnng LW
y°u cfu cho vi ¢ h”"n b3ng tay c- thw L€ c chISIp nhdn
kim | oUi h " n, v, i Li Qu ki ' n ng¥€ i sn xublt ch._  ng mint
L€ ¢ ngblu v° thblu ho"n to"n vh_,chBlt y€ungfao, a_aitce°hn’
nay.
Kholng c8ch t_ m®p c, a t blm hay b, phdn LJ/Jn m®p c_, a |,
chi Qu d"y ¢, a tbm hoHc b, phdn.
n, bQn c,a c8c cfu n" i gi_._a c8c m i h"n n%t v™ m i h°~
LHe@, bQn c¢c.,a m i h"n n%t v° m i h"n r«nh phl[i L€ ¢ t°
35145M i h”"n ch  u _ng sublt u’'n
NJu m i h"n ch” u . ng sublt u" " n th® nh_ng m i h"n g-c
LWilm tdp trung . ng sublt.
G-c haymiTnC|tcrthh th ¢ hi n v,i c¢c8c m i h”"n g-c
th"nh m i n"i L€ ¢ L. th2ch L&ng m khtng ph thu, ¢
h“n ¢, thw L€ ¢ cho ph®p trong LiQu kh8c c¢c,a Ti°u cht
c h, L. L., c Idp khtng c¢cfn thift L i v,i c¢c8c m i h"n nt
chi tiJJt kh8c gdn v" o binh.
35146 M i h n c¢- t bBlm | -t
Nh. ng h4n c¢chJ] xem B[ng 3.5.1.7.
35147M i h”"n g-c v° nh§8nh
ThifJt kJJ c¢c8c m i hl@a,nt¥hrgm Bgl5 v~ 3.
35148 H" " n ch’t
H n ch "t khtng L€ ¢ s d.,ng LW kJt n"i c8c b, phdn ct
3515 ChuXn b" m i h"n L€ ¢ chblp nhdn
M t s kiWu chuXn b L€ ¢ chblp nhdn cho ¢c&8c m i h"n t
trong H3nh 3(B)..1.56(iIA)v. Li/Jnc§c ki Wu L€ ¢ chblp nhdn ¢, a
ph3ng, c¢c8c b, phdn nh8nh v" t€hng t , xem c8c Li Qu Kkt
Khi s d,ng c8c qusg8 tr3nh h"n d€ i 8p |, c, duy nhblt k
Khi y°uXafb cmidi h"n kh8&8c v,i nh_ng LiQu L€a ra tront
L- phli L€ ¢ ch., ng minh b3ung c8&8ch L&nh gi § quy tr3nh

3516 Cp d, ng c&c m i h"n

Vi ' c §p d,.ng c8c ki Wu kh8c nhau c.pda¥%mhi phvnidBdng" h-
3.5.1.7.

H" "n gi 8p m®p c¢c- s d.ng miflng | -t L€ ¢ gi. l 4i trong

m t ph2za khtng L€ c¢c s d.ng nhi ¢c- thW xublt hi " n s, t
tr'ng thay L i bblt tdE ng hoHc t[i tr ng va L

n"i v,i th®p nh-m G, m i h”"n kiWu A hoHc B phrli |7 «c¢&
h"n gi &8p m®p khs&8c v.i chblt |1 € ng t€hng L€hng, v~ m i

to"n xuy°n qua to"n b tiJt di @i t4i9m i n"i kht'ng c-
n"i v,i th®p nh-m F, m i h“n kiWu A, B v"™ C phrli I r
m i h”"n kh8c v,i chblt | € ng t€hng L€hng, ngo4i tr_ L~
m i h“n gi&8p m®p m, t ph2a c miJjng | -t L€ ¢ gi. I 9i .



3517H s bQn dgn" i h"on,
H s bQn m i h"n cho ph®p | . n nhblt ¢, a c8§c

Bfng 3.5.1.7 H (emchi®@oh5m i h " n

" , Kiwm |H s~ bQn m

tr ) : nhblt vLii b3n
iwo mi AL€ ¢ p[Gi. i ndn | I thich 4)

(Xem Hinh | (Cha thich3va6) | . , i | i
3.5.1.1) am (Chu LoYLoYL o\ ..
thich 1) Lo'B

1 2A 2B
M i h"n gi
ph2a, hoHuq
giap meép khac c6 i i i
chblt 1€ nd Toon 1.0
Lehn g (khy ABCD [Khéngco ni Wmi| - 0,85 - -
g” m c8§c m’ . i i
S d.ng tt Khéng 0,80 | 0,70
L€ ¢ Iddi. k
L. ng)
M i h“n th
khtng c¢c- ¢
ngoUitOtte
M i h"n gi L"i v,i m| To"n |090]| - - -
) . . oo
ph*a v. i 1 Agcp [ M ! ni wm| - [080| - | -
L€ ¢ gl I (Xem Hinh ,
L. ng) 3.5.1.5.A.d) Khong - - 0,75 | 0,65
M i h agidi
hdn tO, 16 nf
Ch®™ cho m’
M i h"n gi chu vi tro
ph2a khtngd B,C 2 v~ t®» M.6i| Khéng - 10,70 |0,65| 0,6
mi jng | -t v® L€ ng Kk
t "Liabl0 mm
M i ch” ng Ch" cho m
L€ ¢ h"n g chu vi tro
phia Hinh ABC 3 C8c m’ i Khong - - - |0,55
3.5.1.5(A)(p) & trong b3nh
3.12.6(Q) v . tiO 10 mm
. Chi cho m’
EAGJCCE“E%C chu vi tro
. N 3 LW n’ i L A
ph2za v, i H B v then c Khéng - - - 0,50
theo Hinh i nh trong
3-5.1.5(A)(a) mm (Chi thich 2)
M’ | Ch“ ng Ch| ChO m’
t-eo c h n q Chu Vl tro
m t ph2a K 3 LW aj iLs§
han nat theo Hinh B vQ ph2za §p Khong - - - 1045
3.12.6(h), ()) t h©n b3ung
. goc phia bén trong
va (1) c.a thon1lé




mm
(b) LSy | »
épl,c,‘vxi
chi QutOd 8y n
L€ ng k2nh
La 6 0 brun g
h“n g-c¢c tr
L8y
n"i v,i c¢c8c m i h-~ d c tron
M i hon tr s mOrn h"n L« L€ ¢ bao g" m t
. AB trong3BBnd(B). n" i v, i,céadao-
Y ng dXr 3 o . :
man gan Vv h p kim, phrli S
m i h"n d c¢c nh€ ch" ra trong
CHU THICH:
1 Vi c kiwm tra L€ c¢c i t k° | cho kiWu m i h"n A v’
cl[ c8c kiWu m i h"n.
2Xem3.23chocact r € ng h  p ngodi I~ c¢.,a m t v i loUi b3nh h:
3 Xem 3.5.1.6 cho c8c y°u cfu ¢, thw vQ vdt I|i u.
4 C8c h' s n"y &p d.ng cho kiWu h”"n d ¢ v° h"n theo
5 H s° bQn m i h”"n b=xng 1,0 L€ ¢ &p d,ng khi thifgt |
a) Nh_ng sIn phXmmk®:ai§c h" ng khtng h"n v" c¢c8c s[n phX
b) M i h"n gi&8p m®p kiWu d ¢ v° theo chu vi, v" h"n ¢
chéan khéng.
6tl © chi Qu d°"y L nh m ¢ c,a thon.



Chi Qu K2ch th€e c¢c c,a m|C§c . ng |
5 Ki Wu m" il H®nh dlng m i "k hu n ‘ o A v' | €u
Hinh | cha thich 1) (Cha thich 2) t v Khe h | Gocvat Chan i hem gi,
mm ¥
' g, mm U f, mm BIlng 3.
o ; C8&8c nmini
T :
a '\4 hl|’akrr116n nvé\tg ! I 15 Ln ) ) theo chu vi
p , g f_ ] -I-’ | t tj]n - - nheng kh
mep L khuy/Jn n
C8c m i
M i h”"n ¢ - 1o tAan ) ) thorfhu(\jn‘vac
b | 2 phia khong vat a ¥ 3 L/n - -
mép i . *Quy trinh han
T 1 ' 0 LJn - - ngblu LJn
t o, i 10 m
* —_ H:®nh (c)
1 , Le ¢ s’
wiohon ¢ e b L . © kho m i
c 1 phia khéng vat _1 A Pl L/n - - khi c¢c- m
A . 1 e n'b: L J = .
mepe m £ mlnanglaniannnmm T 1 .t 6 LJn ) ) khing th
tue tuy theo Gy kign sdr dung C8&c m i
_ theo chu vi khi
|" e *f*.\ m, t mHt
H"n gi 8p 1 - - - . , ) , thw h"n,
d o n i — T 0 L L Jn 0° L J] 80° - m. n hay
T khong quan
15 nhamhdt ol [y A
tr ng.
Vi ¢ g8
2 mi Jngg | -1
M i h”"n (¢ I— 1 . v™ thanh
e vglng 1 JI. 1 05 n n t2bl - - thi gt yJ
. hg t bl T & . .
. Khi mi Jln
{thuimg biéing ddng) .
- hoHc g
L€ ¢ 10y




khi h"n,
han nay thich
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(Chd thich 3) , ., mHt  kh?1n
5 5 8 0O LJn 2,5 Lﬂhén,v" s
5 0O LJn 3 LJnm, n hay
, , khéng quan
10 6 10 0O LJn 3 L]]ntr~ ng. I
12 8 |10/11| o tAn| 3 LAnh " n d ¢
N , , hdn L/n
Trén 12 10 | 10 | 11 0O L/n 3 LJn 16 m. K h
Tren25 | 11 | 11 | 12 O LAn| 5 LAn | -t hoHc
re c¢c | oY
k hi h” n,
han nay thich
h® p v, i
c8&c m i
V. i LiQu
ch©n phTl
ki Wm tra
c8§ch th?
CHU THICH:
1 V.i th®p austemiuty]Jn(fmyghv  s(gXd, hg.c k
2 Vi ' c s d,ng g-c¢c m nh, nhB®6ltn¥ih bhig€c®ntg v, K khlehé& hnh] mhblt n°n Li
3 C8ch khg8c, thay v3 (f), (g) h o H c¢c (h), chuXn b v8&t m®p 1 phza
Hinh3.5.1.5 (A) M t s’ c8§ch eThépXachdn, Cachon-Mahigani ° &’ pi-NMkermQQy® mr3nh h”
quang tay v° h” quang c¢- kh2 blo v’
(Th2ch h° p cho m i t€ thJl h"n, nh€eng h"n b3ng |
. . Chi Qu d-
it KiWu m i h HenhngUm i h-n ngh yc(§xcerﬁr;ghadrﬁ’”9
(Chu thich 1) (Hinh trich) (Chu thich 2) 9
t,mm Brng 3.5.

c ¥%2ng
nhe H-?

n hqn



20" aén 40°
| - .
. . C&8c m i h’'n
-
gﬂhial h“n gi §p Lyl \ i/ T i La khi m t mHt
i . ~ s ddn h“n g = 0 LJ
Lodén 2.0 mm 10 mm
M i h°n gh.§puU \.J | wongwrim) 15 (M i hTn od o
phia . I Dutng g ‘theo chu vi g = 0-5 mm
N C&8c m' i h”"n
. . . | ' o khi m, t mHt
M i h“n gi8p T L 7 0.8 mm h™ n ’L p cho
phia (chan han GTAW - ¢6 ot \1.3/ T i Lal v e B bal
2 : oo :
kh# blo v) i —Heo0.5an 15 mm phap GTAW Itk h 2t
Li5d8n 2.5 mm blo v
60° dén 70°
"
. . 1 t ' C&c m i h'n
M © hon gisp R 15 Lfln chu vi h c-
ch. VvV 2 ph?a | # ) | t/2 CAn t/3
1' i|I L = 1.58&n,
0 9n 30 mm 5 mm
0 dén 20* nhd nhat
3.0 mm T ey
. . | , C&8c m i h"n
R S0 S NP Tren2s chu vi h c-
ch. U 2 ph*a | » T ¥ t/2 CLAn t/3
b4 5 edény
1.5 dén H5 mm ——t—=— 10 mm
C&c m' i h”"n
e b Atynhd nhat c&c b3nh |04
g/lh?a ng m®p — . “i La 10hantheochuvitrong cac
P —< T binhnhém3t1= b Q
c.a tbim m ng




C & c hantheo chu vi
2ty 2.54 trong c8c b3
|"“'1] R n'ni L8y v~ o
M i ch  ng m®p AT . T°i La L€ ng k2nh t
9 h phza v.i m : I 610mm.t1= bQ d-
t Blm m, ng hhn
DGi 8§ tr° nh, nhblt n%t phli pho
30% c,a t ng
CHU THICH:
1. V.i th®p austenit, (j) v~ (n) L€ ¢ khuy/gn ngh" s d_ng.
2. Vis' d_.ng g-¢c m nh, nhblt n°n Li c¢c%ng v.i khe h° 1. n nhblt.c, ¢c v° ng¥€ c

H3nh 3.5.1.5 (A) M t s’ ¢ §c-fThépdrcb¥m cabbon-main gla'nn thi pu kb imWw ~ tQu@pinhchanom aust e
h” quang tay v~ h” quang c¢c- kh2 blo v’

(tiYp theo)

Hinh Ki Wu m" i H3nh ddng m i h|Chi Qukduy|C&c . ng d,ng v~ | €u
(Chu thich 1) (Hinh trich) (Chu thich 2) ngh mmt, hdn ° Bfng 3.5.
a M i h"n gi O 015 mm 1,5 t,ily°u cfu c- tbm L m t
vuong 1 phia (c6 I T
mi JJhgt t Ym H
b M i h"n gi T 3 t, i I1MHt sau kh?tngmocif nn Jpu
\vubng 2 phia |, p ch®©n ngblu v _ i n |
c M i h"n gi -2y 5 t. i 3M i h"n theo eokhu@Qu g
c h_ 1phia(co l'_ A Tbim L " m t4m th™ i c-
mi Jng | -t ¢ ! ph, thu’ ¢
L= [lapaa
4.0 mm
fmm| &5 | 12|20 | 25 | 38 |
o' |60 16014513530




ki vévmgevci | ¢licdl
+tO@®p ©rdmhah'st e

d M i h"n gi L 5 v hhH" n v~ i |, p v, i mi/lfy
c h. 1phia(co 4 L€ ¢ gi. 14i sau khi
mi Jjng | -t) t \ c¥%ng gi.i h4dn nhe tr
{ F—— Sp d. ng)
- l= ‘Cht . i 25 mm khi L
fenm o | g h, ng h3nh d4ng y°u (
§0&n 20 |30 dén 50 O dén 3
trén 20 |20 8&n 3010 dén 15
e M i h”"n gi BOD® gén 70° 10 v° hM i h”"n theo chi Qu ¢
ph2a, c¢ch, | il CUnh t h_ khing cf
-I—_, N l o4i nJu . p choOn ng
t | X i.r thw |~ ch ©m
Khe h' 15@mt i
fmm| 12 |€235 | 38 | 50 | 83
fmm 6| 8] 11| 12| 15
f M" i h"n gi 5G°ﬂéﬂiﬂ“ 10 v hilc- thw I b3ung h"n
ph2za, ch, | N a7 156 3.0 mm moi tr€e ¢ khi h"n h"
(H n | -t b 1 - ~ (h"n t L, ng)
' 1
, + > h = 5 mm v, i t <12
| VAR = 6 mm v t O 12 n
60° gén 70°
CHDP THECH: Vi ¢ s nkplingnygnclim c¥hg v, i khe h° | mhisith bih° o
H3nh 3.5.1.5 (B) M t s  c §c-Ahéptachym cabbon -miain gla'nn thi’ pu kb imWw ~
guang de€, icl, p thu’
(H " n t, L., ng)
Hinh Ki Wu m" i H3nh ddng m' i h|Chi Quktduy]|C8c ng d.ng v~ | €u
(Cha thich 1) (Hinh trich) (Chu thich 2) ngh mmt, hdn ° B[ng 3.5.




M i h"n gi 1 C- thw s d, ng alnht tk
vubng 1 phia ! [ ’
g-p | Mt duéng La
M i h"n gi ' Cfn c¢c- thanh t a
\vubng 1 phia co ! | L a
i I p—
t hanh t a Mot duimg
M" i h”"n ch -1ty N°n s d,ng thanh t
phza c t h | \/ hhKhting L€ ¢ LW khtng
T vt mHt sau c_.a m i h”'n
M i h”n ch + 1.5 mimbde i . ,
phiacot hanh JEG:']hga:zﬂmng The ng kh?t ng s d. n
} ' Lfu ti°n. Khi mHt s
' \,f 1 La |[thW I "m sUch sau kh
i — i kh2 argon, Vv~° khtng
: ~2.5 mimkmnds X©m nhdp v 0o mHt s
M i h”n c¢h 60" Khi khlng s d, ng tH
ph2a c¢c- th 1 2 hodc 3 dudng moi LJn kim | o4i v~
(hodbc 1 | ! ! L a
M i h" n gi 70° 40 mm lom nhdt hpTXy moi LJjn kim I oYi
ph2a, ch. Ty - T b°en de i
i
M i h" n gi . 1 1 M i h"n gi&p m®p tr(
\vubng 1 phia iy ) | gu8 3 mm chi Qu d"vy.
! F ! t heo GTAW t 2 ph2a
2.5 mm lém nhit— =T
La




h M i h"n gi 80" M i h”"n gi&8p m®p tr(
ph2za, ch, | < > gi.a 3 mm v" 6 mm t}
! X| 3 LJn 6Ieo t heo 2@HaAW t .
| I
2.5 &n 3.0 mm-
H3nh 3.5.1.5 (C) M t s  c §c-bhépansteincram-nikem - quy trinmGMAW YaUGTAW (Wan khi CO, va han khi
argon)
Hinh Ki Wu m™ i H3nh d4ng m’ i Chi Qukduy J Cac . ng d_ng v~
(Chu thich 1) (Hinh trich) (Chu thich 2) ngh mmt, |[(Xem th°m gi. i3.549
a M i h" n gi § | t"i La BT m®p c¢c- thw L€ (¢
ph2a vulng 3 I h“n 2 c¢cUnh vulng §
mép hi"  n L€ ¢, nfju s’
ph[i tu®©n 3.5.0h5Exa) H3 n
r:: IR t L a ]
b M i h"n gic¢ Mat durama Khi khing thw s o
\vubéng 1 phia c6 thanh I. khuy/ZJn ngh’ n°n h°”
t. a ; J
i' — | 2t 5
Mot dwrdmg
c M i h“n c¢ch_ 70° 8én 90° 6 t, i 1Khi khtng L<€amhs't,
ph2za c¢c- thi | Y ‘r nhblt |~ tXy moi LJ
(hoHc c¢c- 1 T th ¢ hi "  n h"n k2n
t c | h n ¢ 1
1 l‘\-_.-"' J'15r.'1m
d M™ i h™ mépgi § 70° #kn 9O° 5 t, i 1p,c tXy |, p | -t LJ
p h2 a,V2phia Y ~ h“n mHt de, i
!— ? C thW cfn gia nhi
t | i
[ 2.5 mm
90°




e M" i h™ mép@i § 5 6C8c m i h"n leo gi
ph?2 a,V2plhia thao t&c vi°n L¥p
f M i h" mépi ¢ 90°* 6 i1
p h2 a,V2phia < p
1
| !
1 i
i 2.5 mm—
H3nh 3. 5 (D) M t s c8cMNhémuXn b° pmiguynhinh BTAWN ° u bi Wu
Hinh Ki Wu m" i H3nhgdWn i h"n Chi QukduyJ C&8c . ng d,ng Vv
(Chu thich 1) (Hinh trich) (Chu thich 2) ngh mmt, (Xem th°m gi. i35h9
a M i h"n gi§ } 1, t, -
vulng 1 ph? t L
t hanh t a I—l
Mot durdmig
b M i h"n gi § i 6 1 H n t_. ¢ hani npghh
vudng 2 phia T )| sighting Vs. 6 mm
T |  n nhblt cho vi’
c M i h"n gi § 707 gén 90° 5 1lH" n trong 1 L€ ng
V m t ph?a <Y ¢ cho h"n theo v t
| . _ L ,
t a +— \/ 3 phia
60" d&n Q0°

!
t
i

N/

| !
0 80 15 mmoe— -




d M i h" n gi § 6t ., i 12|M, t hoHc nhi Qu th
V m t ph2a S L&§nh sUch ph2a
sau thao tgc U
e M i h" n gi § _ 80° 6 t 2] Mt hoHc nhi Qu L ¢
U m,t ph?2a ph2za, t%y thu, c v
t a A3 mma | 1.5 abn thz2ch h°p chi h
mYamS L
I
5 mm—e———f—-
f M i h” n gi § 60° g&n 907 12 t, Khe h LJn 1,5 mm
phza, ch_ \ < s L€ ng h"n t m, i
! ; sau L€ ng h"n
; X¢
E.tu*m'nJ
g M i h” n gi § 607 g 90° 12 t. -
ph2a, ch_ | !
2.5 dén
5 mm
—=| |=— 0 #%n 1.5 mm
CHB THECH: Vi ¢ ng oggcvmi mBNn kBABth momcl ik he%h? nh  mokdh bk he " h'ngreh c
c¥%ng v,i g-c m nhblt .
H3nh 3. .5 (E) M t s’ c8§cNhémuxn bh° pmiQuyrthrihiBMAW ° u bi Wu

n



3518 H"n gi 8p m®p gi.a clBtngblmlureg Mwhad”y k
Khi 2L @ bthn gi 8p m®p c¢- ch°nh 1 ch vQ L, d"y qus§ 25 %,
hhn phli L€ ¢ v8&t nghi°ng t49 m®p tiJp gi &p ° mHt trc
tf trong H3®nh 3.5.1.8. TrongUntltc.cd tcBm dTy mhgn hs  [h€
nghi°ng th"nh m t LoY9Yn chuyWn tiJfJp tr°n khol[ng c8ch 2
ph3ng tiJlp gi 8p sao cho c8c m®p | iQn kQ c- chiQu d’vy
c- thw bao ¢g”m cdin.chi Qu r.  ng m i
n"i v,i c8c tbim h"n 2 ph2za v~ v8t m®p ch. V hai ph2a
2 tblim c thw khtng |, n hhn 3 mm tr°n m,i ph2za, tbm d°
cfu
Khi m i h”n L€ ¢ y°u cfu kiWfntmaiXhgwampd,[iltudnytthei
L " d@vN 6008.
n"i v.,i vi ¢ n"i L8y v,i thoen c¢c- L, d"y kh8c nhau, xe
. i [ | aay méng hom
I L‘\ s e “]ﬂ'x (" than
- | vét nghiéng co W
1 ! " thé& bén trong kN
! :, )'/ hodc bén ngoai 4
| |
= Ii - /
Buémg tiép |
tuyen I
i I P b N
f r w !
I~
(a) Buge wu tién ) )
(Duérng tam triing (b) Bwrore phép (c) Bwge wru tign
nhau)
CHU THICH:
1.Trong tbit c[ ¢kctng emg thhm,3 | Fn L, | ch gi_.a c§c t
2. ChiQu d"i c,a phfm o/8m omlgihQe nrg, cg d. haw mai h"n
3. n, | chaytt®mg Bral/ 2 (t
Hinh3518-M" i h”"n gi 8p m®p gi.a c8c tbim c- chiQu d~vy
352 Ch+€a quy L nh
353 M i h”"n v[y c¢c.ng
3531Y°u cfu chung
C&c y°u cfu de i LOy Lo cc§cgpb3dnhng8§plHc cbiv't ccthce b, phd
chj to t. c¢c8c vdt |i " u ph% h"p L€ ¢ |li" "t k° trong BIJ
y°u cfu chung c¢c,a ti°u chuXn n"y.
Nh.ng m i h”"n v[ [y c¢c.ng s€ khitng L€ ¢c s d.ng trong c:¢
a)Cacbinh ch_a chblt g©y ch/Jt ng€ i (xem AS 3920 vQ c8§c «

b) C8c b3nh L€ ¢ Lt n-ng tr, c tillp;



.

c) M i n'i tUi c8§c5@hingo@i ttrhi ki k] a%i°-BBR9QN LFy LW
L€ < d,ng ° nhib5QvaBk-Ag B-CuZn BQUVABALSi L€ ¢ s d,.ng ° nhi
L, t205CLav,i LiQu ki n th k®o m' i h”"n thbly L, bQn
bQn k®o v bQn chlTy nh, nhblt ¢, a kim I o4i yJu hhn trg
K/NJu thiJt kJ deh w d«d,2 nthh3 hlblt bQn d«o c¢c,a m i h”"n
t €hng t .

3532n, bQn c¢c,a nh_ng mi h"n v[y c.ng

Ng€ i thift kJ] ¢- tr&ch nhi " m d a v o c&c th nghi  m
L"nh r=ung kim loUi LiQnL€eFyg b, atbwW tWch athWlyYo.  ng m
bQn th, a L§ng trong kholng nhi t L vdn h"nh. AS 445¢
n, bQn ¢, a m i h n v[Iy c¢c. ng phTli khing nh, hhn L, bQr
hhn trong 2 wdtonlgi tu e« mgbhnp h"n hai vdt |1i u kh&c n
L I " m vi c.

3.5.3.3 D, ph,ng cho £n m,n

Phli t2nh to&n d ph,ng cho £tn m,n theo c8c y°u cfu t
n, tn m,n c,a kim lo4di LiQn Lfy h”"n vIlliyQr_ lfgy vv, it 8c 1
vdt |i " u ch bl[n phl[i L€ ¢ xem x®t trong qu§ tr3nh | e
ChiQu d"y c,a tbim v€ t qus8 chiQu d"y t2nh to&8n, L i \
§p d.ng trong 3.2.3, c-phhwgtemhmthm°tmr ohmeg pdFnbdnh ¢ -
ki Wu gi 8p m®p c¢c- bln gi ung hai ph2a D, ph, ng b’ S un
thifgt, LHc bi t |7 L0 v,i mi n'i ¢ bn gi yng be°n t
C8c y°u cfu c_.,a ti°u chuXn n "y khhgtsg 8pnd, Ly ghlm i§cc
l -t b=ung vdt |i’ ch ng m"i m,n khing ch u t[i, nhenc
xX®t LJn

3534 H s bQn m" i h"n vl y c¢.ng

H s bQn c¢c.a m i h"n v[y ¢c.ng L€ c¢c s d,ng trong thi
phdn ¢c.,a n- |~ 1.0 L"i v,i ¢c8c m i h"n m~ ° L. vi ¢
LiQn LFy ngblu v o m i n"i (xem H3nh 3.5.3.4 (a))

H s bQn c¢c.a m i h"n v[liy c¢c.ng L€ c¢c s d,ng trong thi
phdn ¢, a In-i Iv, i0,c58c m i h”"n m L. vi'c kiWm tra bR

LiQnnigpPly v o m i n" i (xem H3:nh 3.5.3.4 (b))



r . X e .
:I P 'I
~\,_ Vongkim loa £ Kim loai dién dy han
I:v' " dién day han vay dua trrdre hodic
e vay dura trurdre dap bang tay vao day
A vao day
i P
I—‘/— o _ Kim loai dién day
Kim loai phu gia han — déap & day

Kim loai dién diy méi han
vay cing duwdi dang:

a. Bt duore phd king

b. Véng kin;

. Tam phi;

d. TAm chén.

Hé sé 1.0 c6 thé st dung trong thiét ké Hé s6 0,5 c6 thé sir dung trong thiét ké

Hinh3534-V2 d. vQ Ldp kim loUi LiQn LFy
3535ndp kim lodi LiQn Lfy h"n v[ iy c¢.ng
Thi/Jt kJ phli ch'lirQn Wifyc hi'cip vkliym cl. onthi nh€ m t phfn c

h™ n. Khi ¢c- thwWw th, ¢ hi " n L€ ¢, th3 kim | oV4i Li Qn Ly
n- ¢ thW chlfy v o m i n"i hoHc L€ ¢c ph©n b v 0o c8§c
L€ ¢ n@blm v n’ i

3536 Nh_ ng kiWu m i n"i L€ ¢ ph®p

M t s’ ki Wu L€ ¢ ph®p ¢, a m i h“n v[iy c¢c.ng thwW hi ' n t
bQn c¢c.a phfn L€ ¢ h"n phl[i ve€ t qu§ L bQn c¢c.,a phfn \
gi 8§ L€ ¢ IyeaASr 89t99r”kon C8c m i c¢ch®ng m®p phli ¢+ phfn c
tblm m, ng hhn L i v.,i nh_ng m i n"i d ¢ v° khtng nh,
Li v.,i mi n"i theo chu vi LW c- L€ c¢c L bQn cao hhr

i " u ch bln.



|
T
Lagp

-

(&) M&i han chng mép don gia

|

(b) Mdi han gidp mép thing

{c) M&i han chir T
---‘--‘-‘-

(d) MA&i han cit vat

—

{&) M&i han giap mép chéng phi

—
I
(f) Mdi han xoi rénh

 IN—
(g) Han giap mép co bdn gidng

CHBP THECH: Nh. ng ki Wu h3nh h ¢c kh8c vQ ctn blfn cho kJ
Le c.

Hinh35.36-M, t v i ki Wu m’ i h“n v[Iiy c¢c.ng L€ ¢ chblp
3537 Khe h® m i h"n
Khe h® m i h"n ph[i L€ ¢ gi. L cnbh©sab choiki@cl dlhn:
dXn v~ phrli nim trong dung sai L€ ¢ ch” L "nh trong tt}
nhdn (xem B[fng 3.5.3.7)

H

B[ng 3-kh8.W 1€ ¢ khuy/Jgn ngh' tYi nhi"t L, h~

Phon |1 o4Y9i kim | ¢ Khe h°, mm
vliy (ANSI BAWS
Nhém B-A1-Si 0,15 L/Jn 0,25 ¢ ho ¢ h”

ao

0,25 LJn 0,64 ¢ ho c¢ h
Nhém B-Cu-P 0,03 LJn 0,13
Nhom B-Ag 0,05 LJn 0,13
Nhém B-Cu-Zn 0

0

Nhém B-Cu , 0 LJn 0, 05
354 M i h"n v[y mQm (h”n thilc
C&c m i h”"n vy mQm cho ph®p L"i v,i c¢c8c b23*nh nh, hot

thc8c Li Qu sau LOy:
a) M!i chblt ch_a khing g©y ch/t ng+€ i



b) B3nh khtng L€ ¢c L't n-ng tr, c tillp.

c) Nhi "t L, thiot kJ khtng qug§ 50

d) M i h"n twOrftuht €h®g Wwehng L i v,i c8c y°u cfu tYy
e) C8c m i h"n cho thbly ph% h°p v.,i ¢c8c _ng d,ng c, t
3.6 H s~ | "m yJJu do kho®t |

Khi then h3nh tr, L€ c khoan ndhi Qu . nghtrehngl vim g /ju¢
chi Qu d"ypb,r('a t®©a, x8c L nh ph% h p v,i AS 1228 hay c
th, a thudn b i c¢c8c b°n |li°n quan.

VQ h’ s’ Il " m yJu do kho®t |, trong c8c mHt s"ng ph3nc
3.7 Th©n h3nh tr, V' thon h3nh cfuh'ch  u 8p | . c troncg

371 Y°u cfu chung

Chi Qu d~"vy t:i thiWu c.,a c8c thon h3nh tr_  hay h3nh cf
c,a b3nh ¢ch u 8p | ¢ b°n trong, Vv~ t¥%y tr€ ng h p c-
nh, hhn c8c gi § tr{37)h@va3.48.XemtitmB8& trong

372 KT hi " u

Trong LiQu n"y, s d,ng c8c kT hi " u sau:

DL€ ng k2nh trong c¢c,a th©n, t2nh b3ng mili m®t;
Dm:¥te"ng k2nh trung b3nh c¢c,a tho©n, t2znh b3Jung miliwm
DoL€ ng k2nh ngo”i clnéthon, t2nh b3ung mi

Em: Lun L"n h"i t4i nhi "t L, thi/Jt kJ, t2nh b33ng mege
fL, bQn k®o thi/Jt kJ t Ui nhi 't L, thifjt kJ (xem 3.3),
fa=ft 49 nhi "t L, th , t2nh b33bng megamascal ;

Mm? men u' ' n d ¢, t2nh b=3xng niuton mili m®t

PPn§p subldanP(@Exmémt3. 2. 1), hoHc §pPnsubhy ch @ ntgh h’tph_tyehn

thz2ch, t2nh b33ng megapascal;
Qmt men xodn quanh tr_ ,c b3nh, t2nh b=3ng niuton mil i m¢
Se. ng sublt t<€hng L€hng trong b3nh ( mégapascal;, ng sublt c dt
Sh. ngublt v 'nh trong b3nh, t2nh b3ung megapascal
S ng sublt d ¢ trong b3 nh, t2nh b33lng megapascal ;

c

Ss. ng sublt bt trong b3¥®nh, t2nh b<3ung megapascal;

tchi Qu d°y t2nh to&n t i thiWu c,a b, phdn ch u 8p I,
day,xem3.4.2),t 2 nh b3Jng mili m®t ;

TchiQu d"y th, ¢ (Il bly nh€© chiQu d"y danh nghoa tr. Li
W(ch” v,i b3nh th3ng L. ng):

(a L"i v,i c¢c8c Liwm ~ tr°n mHt ph33ng kJt cblu L_: |
ti/JJt gdinv'v ohWtdnh ng L€ ¢ L. tr°n LiWm xem x®t, t  ng
th ¢ 3. 7. (1), t2nh b3Jxng niuton;

(b) L i wv,i c¢c8c Liwm ~ d€ i mHt ph3ng k/Jt cblu L_: | ¢
chi tiJJt gdn v 0o b3nh dg dhHt Wm xeg,m tx®tg - nlg€’l € Inbly
trong c¢c*ng th, ¢ 3.7.5(1), t2nh b3ng niuton.



dh™ s° bQn m i h"n hoHc h' s | " m yJJu do3Bho®t |, , |E
373 Th©n h3nh tr
ChiQu d"y t2nh to8&8n t ibdhmg Wai &_tar 't hlOnn hEmm tmwronghd§ec

x8c L " nh t. c¢c8c clng th_c¢c sau:
(a) D, a v o . ng sublt theo chu vi (c8c m i h"n d c¢)
PD
= S N AL hosc P = ! ..3.7.3()
2fn - P 2 Fi
b) D a v o _ng sublt d ¢ (c8&8c m i h"n theo chu vi)
PD

.= .PD - ™ hosc P = e 3.7.3(2)

afn —iP 4fn D+

374 Th©n h3nh cfu
Chi Qu d”"y ttshriBWVut @§m tt'hion h3nh cfu phli L€ ¢ x8c L nh

PD dfne
= —————— hodchP = ———
f afn - 04P D+ Ok 374
375C8c¢c b3*nh h3nh tr_, th3ng L. ng d€© i c¢ch u t8c d,.ng c,
Vi ' c t2nh to&n theo 3.7.5 kh'ng y°u cfu L i v.i nhiQt
khicac . ng sublt b" sung do c8c ph, t[i kJt h>p tr° n°n
ChiQu d°"y t2nh to8&8n t i thiWu c,a c8c b3nh h3nh tr t
to8n v,i c¢c8c c¢ctng th ¢ b°n d€ i, nh€ng ngo’i ra chi Qu
cfu . 7%. 3. C8c cing th._c n"y chblp nhdn r3ung . ng sublt
m i nhi phli khing v€ t qu§ L., bQn thi/Jt kJ. Ph, tT[i
3.2.3 gO©y ra . ng sublt u" " n, . ng sublt tchhPimQuv “tor ,Lcc hlay _r
do 8p | ¢ b°n trong.
nNiQu ki " n I "m vi ¢ b3nh th€ ng ¢c- thwW ch€a phli |~ 1t
|l ¢ b3yxng khtng, hay LiQu ki " n th &§p | ¢ th_,y tonh tr
d.ng | °n kh i WwWelhngch®e gJ/Ja: €C€An thiJjt phl[i t2nh L/Jn t
b t [ tr ' ng gi- trong qu8 tr3nh th’ th,y tonh. S, cf
v,i c¢8c LiQu ki n tUdi ch, (xem 3.2.3.¢) nXxad v, i m, i
L "nh b°i ¢c&8c c¢c*ng th. ¢ 3.7.5(1), 3. 5(2) v° 3.7.5(3)
Xpp?+ w o M
g = 4 b ..3.7.5(1)
! =D + )
s,= 2D+0 .3.7.52)
2t
5
s, = —<
" ~DD + ..3.7.5(3)
S d, ng c8c _ng sublt tr°n, _ng sublt m ng t<€hng L<€hng
LYL¥ ¢ cho b"i clng th_ c sau:
S = VIS, - 8+ 48] ... 3.7.5(4)

CHUTHECH 1: Trong c!n§ct hcin@ SdblusEM)Khi Sk trai
dblu, dhhgsnh_ng gi § tr° t€ehng . ng Vv.,i c¢c8c¢c dblu th2ch



C&c y°u cfu sau L@y phli L€ ¢ L&p . ng:
(a) TUi LiQu ki'n thift kJ (xem c8c ch% thzch 2 v~ 3)

Se Ods ... 3.7.5(5)

S(k®ao) O ... 3.7.5(6)

S(n®n) L i v,i th®©n khlng h"n v’ th©n h"n §i 88p m®p nl
vaB

Tr on @ =D,125E(t/D) .3.7.5(7)

CHDP THECH 2: n’'i wv_,i LiQu ki n thibJt skuwjng cdo tthrw m_ hmay
trong c8c ctng th, c 3.7.56LrhlLgnn®A) . trong vi ¢ x8c L
CHDP THECH 3: C8c gi.,i hUn _n
thm H, 2scho c¢c8c LiQu ki n khi t2nmgl/Amlitt. [iTltir’ trg ngi
v tli tr ng do L, ng Lblt khtng cfn t2nh |~ t8c L, ng L
thw L€ ¢ titng Lgn_ @ivBBt2r° nh, hhn

() TYi LiQu ki n th th-y tonh (

h
g sublt k®o v’ _ ng sublt t
h
n

Se01,5d ... 3.7.5(8)
Sikk®ko) da 1, 5 ... 3.7.5(9)
S(n®n) L i v,i then khtng h"  nSSVK®ahomh® @Fail§pnm®&p O

LO©y, nh€eng thay t bung T v~ E Ibly t4i nhi "t L, th’
CHUTHICH4:V, i LiQu ki n th h ph®p thaytt ib(i4)T troncg

cho
Trong m i tr€ ng h'  pvDdblangre&e€ogsthhéng. 2.5(1) phli L
Xem h€ ng d%¥n trong ch¥% th2ch (3.7.2) vQ dblu c_, a W.

C&c gi 8§S,84vaSsphhRi L€ ¢ x8c L nh cho m i s.  kJt h' p c, @
th inghm C8c cing th., ¢ khtng thW Lhn giln h-a L/Jn m t
to8n t, v' gili phrli L€ c-sai.h ¢ hi ' n b33ung c§ch th' L Yar

376 C8§c b3nh h3nh tr, nm ngang ch u tT[i tr  ng kJt h' p

ChiQu d"y t2nh to&n t ingdn@uchk @ tHPEinht h3md kAL m3IJym p
L°"nh theo c8ch nh€e L i wv,i h3nh tr_ n3um ngang, c¢ch" Kkt
ctng 3h7c¢5(1), | ¢ do kh i 1€ ng phl[i L€ ¢ h p nhblt v
L€ ¢ b, qua.

3.8 Thanhinht r, v° h3nh c¢cfu c¢c- th nh d"y ch u 8p | ¢ troncg
Th®n h3nh tr_, v° h3nh c¢cfu c¢c- th nh d°"y ch u &p | c ¢t
| © ch¥%ng c¢c- thw L€ ¢ thi/Jt kJ theo ph, | _,c TCVN 8366,
chuXn n"vy.

3.9 Than hinht r | v h3nh c¢cfu ch u 8p | . c ngo" i

3919 Y°u cfu chung

ChiQu d"y t"i thiWu c,a c8c th©n h3nh tr, hay h3nh cf
c.,a b3nh ch  u 8p | ¢ ngo’ i phri khing nh, hhn c8c gi &
ph€ehng fa8palb i ANSMIFIASMBIiBRRV d"y L€ ¢ x8c L nh phrli
c8c gi &8 tr° y°u cfu b"i 3.4.3

ni Qu n"y 8p d,ng cho b3nh ¢- hoHc kh*ng c¢c- m i h"n d
c- c¢c8c v,ng tktng c_ng Nh, ng r{ mhg tk@ 8mcg (3-. 2t. BW o, hd ic §c
xétva,k hi cf thifgt, L, c.ng v.ng c.,a thon phrli L€ ¢ gi
324va3. 25 v

n . .
Q kJt c¢blu L. v™ v~™ ¢c8c chi ti/Jt ph, LW tr&n
t

Chi Qu d~ vy 2nh to&§n t kihit hcifWiu tphhi [Jit L6V cl §pi a ntgb nyg® u ¢ f



392 KT hi ' u
Trong n"y (3.9), c8&8c kT hi ' u sau L€ ¢ &§p d, ng:
A2S. ¢ cktng theo chu vi c¢c,a th©n hay c¢ct!n;

A2S. ¢ cktng theo chu vi c¢,a v,ng tktng c. ng;

AsDi "' n t2ch mHt cdt ngang c, a twuybmgg ttng c¢c. ng, t2nh b3

Ba. ng sublt on | T thuy/Jt c¢,a v,ng ttng c¢c. ng, t2nh b=3un
dChi Qu cao h€©, ng t©m c¢c,a chi tiJJt ttng c¢c. ng (gi._ a c8c
Dn€ ng k2nh trong c.,a tho©n, t2nh b3ng milim®t;

Dnn€ ng k2nh trung bAgmimé&_  a thon, t2nh b3
= Do - t (xem Hinh 3.9.2);

Don€ ng k2nh ngo i c.a thon trong LiQu ki n b’ En m,n
EM: Lun L"n h”i Young c¢c,a thon, c¢c'n hoHcbhng phdn ttncg
megapascal;

fn. bQn thi/Jt EkEfnct8ith®n hay, thiJjt kJ, t2nh b3J<ng me

I[cM* men t h, cblp cfn thifJt c,a di " n t2ch v,ng tktng c_ 1
v,i thon v" L°i wv,i tr_,c trung h,a c,a n- song song \
ml b’ n%;( mm

M men t h. cblp ¢cfn thiJjt ¢c,a di n t2ch v,ng tkng c¢c_n

v oLt v, i tr,c trung h,a c¢c,a n- song song Vv, i tr_,c
(mm*)

LChi Qu d™i hi  u d,ng c,a thon 383 tr_, t2nh b33l3ng mil
LNj Chi Qu d"i c¢c,a thon ¢- thW bao g ' m LW t2nh to&n c._ a
cblp b"i c¢c8c v,ng ttng c.ng, t2nh b3ung milim®t (xem HS3
=(Dmt)¥2h oHg, | bly gi &8 tr° nh, hhn;

LsT" " ng c,a c8c n a khol.nmg ct§cih ¢8c vy nmg tttmgn ccUYnh ki a
v, ng cS8lgkL)L,Qut 2 nh b=yng mili m®t

nS” 1€ ng c8c go©n theo chi Qu chu vi

PCp sublt t2nh to&n (t_c | " 8p sublt th ¢ b°n ngo~i), t
PeCp sublt I T thuy/Jtmflbh  n hh™Jit ¢ Wa gt©ly©m,a to2nh b3ung meg
Py Cp sublt |I'T thuy/Jt cfn thiJt LW g@©y ra L, v»ng dTo
VT[i tr ng cdt h€ ng tOm, t2nh b=3ung niuton;

QM* men sh chblp c,a di n t2ch L i v, i L€ mphgdnt rlung h, a
L€ ¢ d%ng nh€ m t phfn o©Jmg vminlgi m&tngk t” in;g, t2nh
tChi Qu d"y t2nh to&n t i thiWu c,a b, phd#a2,ch u 8p |,
t2nh bxng milim®t,;

fChi Qu d"y ¢, a v nh tktng c¢c. ng, t2nh b33ng milim®t,;
twChi Qw d a g©n tktng c¢c. ng, t2z2nh b3ung mili m®t ;

YGi, i hUn chly danh nghoa nh, nhblt (. ng sublt k®o 0, 29
megapascal, nJju giYg -tthwk hblyg b&ngs Jun,



15 cho th®p c¢c8c bon, th®p h p kim thblp v° th®p ferit;

l,1fchothépaustenit v~ kim | oUi m° u.
‘"D
T
UN " a g-¢ ° L"nh c_.a L8y c¢ctn hoHc c¢cin thu, t2nh b<3ung UL
aChi Qu d"i b€ ¢ s-ng, t2nh b=ng mili m®t;
wChi Qu r, ng phfn ch?®a ra c,a v'nh ttng c¢c. ng t2nh t._ t

Bua ra phia ngoai khi chi st dung mébi
han bé&n ngodi

—ly (a) Tang cirng bé&n ngoai



Han éng cb dinh, bude indng trong huwdng
chu vi khéng vwrgt qua tri sé nhé hon cla

Han dé cd dinh, bude trng trong hudmg 4t hodic khodng cach tinh theo Hinh 3.9.6.3
chu vi khdng wqt_quél khodng cach tinh
bt theo Hinh 3.9.6.3 L =
tréing ol -
' ¥
| L[ |
—Dp .. .
b) D& eb dinh va dng ef dinh
| 'll' |
—0p ¢) Géc téng clng
| L .
| |
- Ban trong hodc bén ngoai méi
o = ndi phil hop véi than |
d) Méi ndi
) L
h
Buémng bao_ a
\\|———-
I"\-\__“ : -
L5, téing cimg
h

Cho phép 15y gia trj h/3 cho
day binh

e) Day i
Hinh3.9.2-Chi Qui dhi u d, ng (L) c¢c,a c8c b3nh ch’



—
taf>

h = chifu sau day

) Binh hai vé

l
g) Hai t.?;f” v h) Mat bich

Tudn thao 3.9.6 ( xem 3.11.1)

1) Cén trong tdi wang tang clng

k) Bloan con hoac day

CHU THICH:
1. Khi LoUYn chuyWn ti/fJp ¢ctn t,i thon tr, hoHc wvai t i
d"y danh nghoa c¢c_,a c¢ctn, vai hoHc LolYn cin bT vai phrli
thiJt c,a phfn thon tr i Qn k Q.
2. C8c t2nh to8&8n cfn phrli s’ d.ng L€ ng k2nh v’ chi Q
the c¢c Lr hm€eh3nh vE.

Hinh39.2-Chi Qu d~"i hi u d_ng (L) c,a c@kYb3nh%ech u §p

393 Th©n h3nh tr,



Chi Qu d"y t2nh to&8n nh, nhblt ¢, a thon h3nh tr_, h o Hic
ch u 8p | . c b°n ngo”i, phrli khtng nh, hhn gi § tr’ L e’
a) Gill s° m t gi8g8 tr @naetsau:x8c L nh gig§ tr° ¢, a !/
()Gi § tar 'L . vagx-atAW L€ ¢ |Ibly bbng gi 8§ tr 1., n hhn trong
th ¢ de, i LOy:
13t
A= =5 3.9.3(1)
DL
t.E
A, =11 — 3.9.3(2
(ii) Khi cfn c&hc-nht hxVBcl @ hen tt2hmh At heo c*ng th. ¢ 3.9. 3(
N z2 Y, eh-1+2°f
- \ Z2 |l n? + 22 2,?302 3.9.3(3)
n“ =1+ — m
2
Trong L-:
n s° v,ng ImMgpuytid Immn Bhn hoHc b3lng 2 g€ lc mx8pci [m dfr
L nh b3ung c8ch t2nh | Hp Li |l Hp 1 4i c¢c*ng th. c¢c 3.9.3(3)

Gig§ tr° gfn L¥%ng c¢c,a n c¢c- thwW x8c L nh t. c¢ctng th_ c¢ :
2.

hhn

CHD THECH: ®iB€tc sc,d,ng trong t2nh to§n c8§8§c thtng s
b) X8c¢c L nRvxFBt. gi&ctcing th_ ¢ 3.9.3(5) v~ 3.9.3(6) t

2EA t
Pe = 2 3.9.3(5)
D|"I"|
P‘ZYt 3.9.3(6
¥ D, .9.3(6)
c) T2nh gi § tr c.a 8§p sublt t2nhhaio8mr €hmg ph’®p d€ni nt
b"i ¢c'ng th_c 3.9.3(7) hoHc 3.9.3(8) v,i gi8§ tr L« ¢
- Khi Pe OPy thi P = Pg/3 3.9.3(7)
- Khi Pe > Py thi P = = 23'/Pe 3.9.3(8)
d) NJu gi 8§ tr° c¢c,a P n2&m Luwebltc tnhreh ttrd §in ndhE n hthhi Jt t h
c,a t phri L€ ¢ ttng I °n v I Hp 14i qu§ tr3nh t2nh toc
l . n hhn 8p sublt t2nh to&8n cfn thilt.
394 Th©n h3nh cfu



ChiQu d"y t2nh to8n nh, unh8gt scubét tbh°@n nhgion'hi ,c fhuo Hoch k ht
L€ ¢ h"n gi&8p m®p, phli khing L€ ¢ nh, hhn gi§ tr  ht
de, i LOy:
Gi[[ s m t gi 8PevaPyt cem a8o "cUHrfgnht h. ¢ 3.9.4(1) v~ 3.9.
LOy:
tz
P, = 4-34E[D—] 3.9.4(1)
m
Yt
Py,=4— 3.9.4(2)
DI"I'I
a) T2nh gi 8§ tr° c¢c,a 8p sublt b°n ngo”"i cho ph®p |, n nt
n°u tr°n t. ctng th_ ¢ 3.9.4(3) hoHc 3.9.4(4) b°n de i
Khi Pe OPy thi P = 0,07Pe 3.9.4(3)
o . _ 16
Khi Pe OPy thi P=007P,(6 - — 2> 3.9.4(4)
3+P,IP,

b) N/Ju @i ® tenhcl€ ¢ nh€ tr°n nh, hhn 8§p sublt t2nh t
phli L€ ¢ ttng I °n v" | Hp 14i qu§ tr3nh t2nh ch L/n
bung 8p sublt t2nh to&n cfn thilt.
395 Th©n ch’ u 8§p subltt rngnog ik Jut- hc'8c t [
Nh. ng th©n tr_, c¢ch u 8p sublt ngo”"i v~ c8c t[i tr ng kJ
cfu trong 3.9 s€& -BAMh ttHa [ LmaB3IndHEHE . h.Rkn. Trong cl
tr€ ng h° p trong 3.7.5 blu 3@nv.. 6 th3 dblu c_,a P s& | ¢
Khi cfn thifJt, c8§c b®nh s€&€ phl[i L€ ¢ gia c€ ng hoHc ¢
nh3m tr&§nh L€ ¢ _ng sublt d€© hoHc biJn dldng qus§ m c dc
trong 3.2.3.

396V, ng gia c€ ng cho thomgoair, ch u §p sublt b°n
3961 Mt men th. c¢blp ¢, a di n tz2ch

ap

V,ng gia c€ ng bao g m c8c v nh dUng bln hoHc dYng tt
thw L€ ¢ s d,ng LW hUn chJ] chiQu d"i hi u d,ng c¢c_,a t
th cblp c.,a divn m2méin ctfm tdhblpjtc, a di " n t2ch sJ/ubn c¢c- ¢
L€ ¢ t2nh theo (a) v° (b) t<€hng ng v° phli thol[ m«n
a) M!men th. chblp c.a di n t2ch c.,a v,ng gia c€ ng the
L€ ¢ t. c¢ctng th_ .9.3%.(%.)6(4&)en otz ¥ h2ch), theo c&c be

o _1WOPD, 3.0.6(1

T 1+ AL 9.6(1)
.o . Ba'
n i ‘a'x<h(th|B\a'=F 3.9.6(2)
. .oz Y
n i w 10 BY=GhgyA 3.9.6(3)

2 i

> DanbsAs (t+ AL /L) 3.9.6(4)

14



2 [ ]
s DmL5A31[; ; As/Ls) 3.9.6(5)

CHUTHICH:Khi v, ,ng g
Ln chi tiJt v,n

Khi v, ng gia c€ ng L€ c gdn v o the©n v m t phfn c, a
th, ¢ tJ c,a -&i ng tgi@ahctch@m k/Jd, mg pL€heé ©t2nhhWhé&p c?ng
th ¢ 3.9.6(5).

ia c€ ng khtng gdm wnwhe&€ngh©m  h b K&t
g gli® o € &og Lt hrth §tphedg nogt ig th. ¢ 3.9.6
n

b) M!men th. cblp s/utn ¢- c¢,a di n t2ch c_,a v,ng gia cH¢
s'd,. ng c%¥ng di " n t2ch tiJjt di nrvagang v, i tiJt di n s
Khilcl © m! men t h_ c blp hci_ /ot dli€ nc t&pc hd_cnfgn tth3 chi Qu d”i L
l bly b?ung m t n a tre°n m, i phza c¢c,a tr ng t©m v, ng) c-
mHt cdt c¢c,a g©n gia ¢c€ ng mi_._n | chiQu d"i L- L-ng ¢

c€ ng L€ cclhdm whdic t hOn.

c) NJu mtmen th_ cblp c¢cfn thiJJt c_a di n
c.a di' n t2ch L€ c¢c t2nh theo (b) th3 phT
mimen th_ cblp ¢, a di n t2&dch H€nc hm°hu vt'r °t

3962DYng c.,a v,ng gia c€ ng

tz2ch L€ ¢ t2r
i L€ c | a ct
h (ca)hiv n (I i

V,ng gia ¢c€ ng phli bao k2n chu vi c¢c,a thon tr_. tr € r
M, i m i n"i gi_a c8c LiWm cu i hoHc c8c phon LolUn c, &
saocho mtmen th_. c¢cblp cfn thi/JJt c¢c,a di n t2ch c¢c,a v,ng L
Cs8c k/Jt cblu ph3ng b°n trong vulng g-c v, i tr_c d ¢ c,
t blm ngtn hay tbim chdn, ¢ thw L€ ¢ xem nh€ethifJcg§c v, r
k7] thzch h>p cho ¢l hai L2ch C8c tblim chdn b°n trong
ch u 8p sublt t&8c L, ng theo ph€ehng ngang phrl[i L€ ¢ thi
L.ng | °n tblm chdn v° 1 °n chiRAndVvi bicBcdtBlm chant h©r
t[fi tr ng m®p b3ung c8ch s’ d.ng h’ s’ an to"n b3ung
gdn chHt hay LW m®p t do.
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-%_ T g ] ey w8 e dlng khi L <Lt
{0} Cac loal gla cutng khac hau

[d) Bidu khitng duwgc d

Hinh3.96.2-V, ng gia c¢c€ ng cho b3nh tr_, ch u 8§p sublt

nNW LTm blfo L, “"n,Lvphgchoacg8e& bhyn(d% |~ ° b°n trong |
phlfi tu®©n theo nh_ng t°’ |- gi, i hdn d<e, i LOy (xem cht?
a) V,i gia c€ ng ¢c- g ° m®p xa so Vv,i bQ mHt c_.a thet

d = 1l £ 3.9.6(6)
t.  \Run "
W E
va — < 05 i 3.9.6(7)
tl’ Reli'r
b) V., i gia c€ ng c¢c- dUng thanh ph3ng t h3:
d E
— = 05 3.9.6(8
t 1.‘1?,”, ®
c., a

°

CHUTHICH:Gi § tr’ d v w, L€ ¢ t2nh to8n, |~ nh_ng gi
Ilrvalcc Fn tNhi /ftg. k2ch the ¢ th ¢ tJ] khi c¢chJ tYo khtng n°

Khi c¢chiQu d"i hi u d,ng c,ac8b©OnhhbBefhcckh8§aglLhohcbcj mmg
L€ ¢ h"n hoHc bdt v2t, th3 L€ ng k2nh thanh ch  ng s¢
tblm thon, v° cung khtng L€ ¢ L. c¢c,a thon Lo L€ ¢ gi. ¢
theo 3.9.6.3.

L, p | ch " ng ta m2nhkh'agchi€Qu d"y t2nh to§n c_,a th"

] t
L€ ¢ cho ph®p theo 3.3.1.2.
3963 Kholng tr " ng c¢c,c b, gi.a c8c v,ng gia c€ ng



V,ng gia ¢c€ ng c¢c- nh_ng kholng tr ' ng c¢c.c b, gi. a Vv, ng
Hinh3. 9.6.2)° €héngbBitt k8 LoUYn cung khing L€ ¢ L. n"o t
c.a cung n°u ra d<e i Loy, tr. khi c¢c- th°m gia c¢c€ ng
khi:

a) Cung khing L€ ¢ I°6 khing ve€ t qug§ 90

b) C8&c cung khing L€ calc€tmegnihgQnmhayg ¥e€ng IHt so | e
c) Kzch th€e ¢ L L€ ¢ L nh nghoa tr°n H3nh 3.9.2 L€ c
sau:

(i) kholng c8ch | ., n nhblt gi_a c8c v,ng gia c€ ng kI t

(ii) kholfng c8ch t._ ti Jpgfuydmblt 8§y, mgithw°mg0g3a Ifeh nc

ChiQu d"i cung kh'ng c¢c- c¢ch’'  ng E l.n nhblt khing L€ c
. O

Tr onge=tpxr— 3.9.6(9)

n= s v,ng I Hp, '™ m<t s° nguy°n |, n hkwxenhoHc b3lng 2

3.9.3(a)(ii).

V,ng gia c€ ng c I, hoHc khoflng tr " ng nhe tdi A v~ (

thzch h p sao cho m!men th cblp c,a di n t__2ch cfn thi

vV, i LoYn k/Jt h®p thon v~ v, ngg gpihaldnt €& ingt it/Jki dd " Ln€ Lc€’ det

M:men th. c¢cblp ¢c.,a di n t2ch c¢c,a m i tift di " n ph[i L

Khi khe h° t4i A khtng | . n hhn 8 Ii—'n chiQu d"y thon t

di" " n t2ch ti /]t dodtham v, ng gia c€ ng

3964Ldp v,ng gia c€ ng
Gia c¢c€ ng phli L€ ¢ | dp nh€e sau:

(a) V,ng gia c€ ng c¢c- thw L€ ¢ LHt b°n trong hoHc b°r
cfn gdn v o tho©n mi_n | " ch%ng L€ ¢ L b°n m, t c8ch t
byks)ngchc8&8 " n, h"n v[fy c¢. ng, t&n Linh hoHc bdt v2z2t. C.- t
L- kh*ng phFTi kh" . ng sublt. V,ng gia c€ ng phli ti/]p
(b) V,ng gia c¢c€ ng ¢c- thw L€ ¢ gdn v o thon b3lung c§ct
chiQu d" i h“n gi8&8n LoUYn tr°n m, i ph2a c¢c_,_a v,ng gia c+€
(i) khng nh, hhn m t n a (1/2) chu vi ngo”i c¢c,a b3nt
(ii) kh*ng nh, hhn m, t phfn ba (1/3) chu vi L™ i v, i o«
vachiakhofng h”"n gi §n LoUn L€ ¢ ch”™ ra tr°n H3nh 3.9.6.2.
(c) Khi v, ng gia ¢c€ ng L€ ¢c gdn b°n ngo” i b3nh b3ng ¢

(i) L€ ng k2nh danh nghoa c¢c_,a Linh t&8n s€&€ khtng L€ ¢
(ii) kholng c8ch gi_ ahkrig Lt@mccl anlhhiimhe€tynu kcfu L€
3.9.6.2.

(d) Khi v,ng gia ¢c€ ng v~ v, b3nh phl[i c¢ch u tn m, n, t

bylsng c¢c8ch h"n li°n t_c cl[ hai ph2a.
3.965 n, bQn c¢c, a m i h“n LW gdn v,ng gia c€ ng
M i h”"n LWigabnc® mg v o thon phli c¢- k2ch c¢_ L., ch’ u

saul ©vy :



(a) To"n b, tlri tr ng do 8p | ¢ h€ ng tOm t_. phfn thc
byngsP.tL2 nh b3xng niuton tr°n milim®t.

(b) Tlri tr ng cdt mEmgapggquhaew, Mg gmigat®E ng t. m i t
b°n ngo”"i, t2nh b3ng niuton tr°n milim®t.

(c) Tri tr  ng cdt he€e ng Kk

2 n
0,01PLSsDg, t2nh theo niuton. Gi
niuton trén milimét.

h, V, t2Znh b3Jung 2% c_,a tIi
§ tr  mUryg ¢©Qt rrmh tlr _mg m’ i

+ 7%
T"ng hp tr[i tr’ [PL_‘,)I,,,(.;_;Q.] . t2nh b3ng niut

(3

M i h“n g-¢c phli ¢+ k2ch ¢ sao cho:
(i) T ng di" " n t2ch tifJt di° " n m i h"n phl[i L., ch”  ng I
qusg8 _ ntg csditbl cho ph®p;
(ii) ChiQu d"i t"i thiwWu ch©n m i h”"n khtng nh, hhn ¢
chiQu d"y b3nh tYi ch, c- gia c€ ng v’ chiQu d'y v, ng
800
700 A1 F V /
600 / ! /
500 —f A /
400

250
200

300.;’ "::.:::/ {E/::/‘ /
Al AR '

150

100 : - 47 S
90 + + 4 v — \

80
70
60 |-

50 |
40

Ty sb clia duéng kinh ngodi binh so véi chidu dy (DJt)

30
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250.10 015 02 03 040506 0810 16 2 3 4 5 6 78910 15 20 25

Ty sb ctia chiéu dai gitra cac day hodc cac vong gia curdng so véi dudng kinh ngoai cia binh (L/D,)

Hinh3.963-Cung | . n nhblt ¢, a thon khtng L€ ¢ L bJung \
310 n8y c¢ctn v~° LoYn c¢c'n ch u 8p sublt trong
31001 Y°u cfu chung

n8y c¢c'n hoHc LoYn c¢c*n ch u 8§p sublt trong phli L€ ¢ tt
nhblt phli ttng | °n khi c¢cfn LW L8p . ng c8c y°u cfu troec
*t ng th2ch h°p kh8c nh€ L« n°u trong 3.2. 3.

ngy c¢ctn v’ LoUn c¢tn c¢- thw L€ ¢ cblu t9Yo t. nhi Qu LodUr
b°i c8&c L€ ng k2nh gilm dfn t€hng . ng.



nNi Qu n"y 8§p d,ng cho L8y c¢ctn v" LoUn cthm E8egtf®m v i
tr ' ng d ¢ tr_,c truyQn hJt qua chi tiJt phfn ctn.

CHP THE&éCH: C- thW coi LiQu n"y cing §p d.ng cho ctn |
phfn c¢c LQuchmm b°n trong chu vi c¢c,a L8y |, n chil/u xu
3102 Nh_ ng kT hi u

Nh. ng kT lh@y ul®aw d¥%ng trong LiQu n"y:

Din€ ng k2nh trong c.,a LoYn c¢ctn hote: LtSyWcbHingn Gtihive n t
trong ké&wDn(gxebn H3nh 3.10.2), t2nh b=ng mili m®t.
DmLn€ ng k2nh trung b3nh c¢c,a L8y ciumg hmiHci Mi®@tdn ctn t Y
= DL +t (xem Hinh 3.10.2).

f S.c bQn k®o thiJt kJ t4i nhi t L, t2nh to8n (xem B
P Cp sublt t2nh tog&n (xem 3.2.1), t2nh b3ung megapascal
rrB8n k2nh trong c,a vai (LoU9Yn u mh cthunygvnmitli im®t .t Ui p|
rsB&8n k2nh trong c,a vai (LoUn u"n chuyWn ti/fp) t4i pl
t ChiQu d"y t2nh L€ ¢ t i thiWu c,a L8y c¢ctn hoHc LoUr
(xem 3.4.2), t2nh b3ng mili m®t.

UG-¢c thu c, aHE8Y¥o&8hnchn (t2nh tYi LiWm xem x®t) so Vv,
3.10.2), t2znh b3ng L,

CHDP THE&CH: n’ i wv,i cQln n "hchn,. s d, ng g-c

dqH s~ bQn thblp nhblt ¢c,a m i ch, n"i trong L8y ctn v
gh®p n" i) .



Gia cudrng khi cén thiét ¢
nhw néu trong 3.10.6

{b)

a‘
Dy
(c) (d)
Hinh 3.10.2-n 8y ¢ n LoUn ctn
3103 no49n c¢ctn
ChiQu d"y t2nh to&n nh, nhblt c.,a LoYn ctn L€ ¢ x8§c L’
t PD, " 1
= 3.10.3(1)
2fn — P cosa
2 fnicosa
hogcP= ——— 3.10.3(2)
D, +tcosa
KhigocUl . n httnh370chi Qu d"y ¢, a LoUn ctn phTli Le ¢ x8§c L°
L€ ¢ n°u trong 3.15.
3.104 Ghépctn v 0o thoOn tr
(a) N°n d¥%ng vai c¢c'n (LoYn cong chuyWn ti/Jp) gi.a Lol
Il . n hthhXxe®03.10.5 vQ chi Qu d- t2nh to8n nh, nhblt .
(b)KhigocUk ht ng |, it hnthnl o3®dn ¢! n thw n" i voni vioeln tr_, m
LiQu ki "n mi n"i 1" h"n gig8p m®p 2 ph2a tuodn t hec
3.105 Vai chuywn tif]lp (LoYn cong chuyWn ti/]p)
Chi Qu d"y t2nh to8n nh, nhblt c, a vai chuyWn ti/lp gi. ¢
byng chi Quhd/Jy EFnh v.i L8y ch, m cfu nh€e L€ ¢ x8§c L nt



D1
2co

Vai chuyWn tifJp phl[i ¢- c¢chiQu d"i phfn tr,_, L, LW LS§p
Cs8c LoUYn v8t nghi°ng gi.a atrtmupWMmht3 Jp. ¥."8cin phrli
no4n cong chuyWwWn tiJJp t4i L8y nh, c¢c,a c¢c*n phl[i c¢c- chi

gh@R 3.10.5

dy ¢cfn thifJt t°i thiWu c,a th©n tr, m" c¢cn L- n"i v
C&c LoYYn cong chuyWn tif]p ddng "L€ ng chomg<dlco chi Qu"
s'd,ng mi_n | " thiJt kJ c¢c.,a ch¥%ng ph% h' p v_i nh._ ng vy
C8c LoUYn c¢c'n b3ung th®p nh-m F hoHc nh-m G phli c¢c- Lol
th%c b3lng phfn tr_, . B&n k2nh c¢c.,a LoYn conggchuyWn tiJ
kinhngodiphfn tr_. hoHc khing L€ ¢ nh, hhn 3 1 fn chi Qu d”y
hai s° Ld".i CGhiaQuphfn tr_  @WIti( tkrhotnngg Ln-h,, rhHN b&n k2nh

mm, t2nl

th©n tr | ¢ QNQk Qd vy odycd pchd¥n) kth*ng nh, hhn 38
hhn trong 2 gi 8§ tr  L-.

3106 Gi a c€ ng
31061 Y°u cfu chung

Gia c€ ng ¢+ thW cfn thifJt khi c¢c*tn n"i v.,i LoY9n tr_ |
trong3. 10. 4(b). Khi cfnugnath€ong  tuh3 fru- nfhu[itrtong 3. 10.

31062 C8c kT hi'u

ChiQu d"y t2nh to8n t i thiWu c,a thon tr_, tYi <ch,
"y, Xxem trong 3.4.2), t2Znh b3lJxng milim®t.
gh

t 0

d

Ts ChiQu d"y danh n oga c¢_ a ntgh @r? nthr _p htfthi b¢ h,s um'gi dw, it
t2

nh b=ung mili m®t .

Tc ChiQu d°"y danh nghoa c¢c_,a ctn tVYi ch, n’i v, tr, ,
byng mili m®t.
Te L gi &8 tr° nh, hBwa[lice(bcosy) Jh,ait 2grit8 kng niTlsi m@®t .
Dsn<€ rk# nh trong c¢c_a tr, nh, , t2nh bng mili m®t.
DLn€ ng k2nh trong c_,a tr, . n, t2nh b3ung mili m®t.
A Di' ' n t2ch c¢cfn thi/Jt c,a gia c€ ng, t2nh b=3ng mili ma
AeDi " n t2ch hi u d,ng c,a gia c€ ng do chiQu d"y kim
®Gi §Lwrch” ra s cfn thiJt gia cU® mdghi pp@Uthich, n” i c¢ctn
khtng ¢cfn gia ¢c€ ng tUui <ch, n i c¢c*n v,_,i tr, (xem Bl ng
m L” gi§ tr  n (%cos{rx—d]]vé[rrfmm:mm_dq 3.10.6.2
QH: s bQn thblp nhblth@pahmHe b8y Kokctec’a m i n" i tro
c€e nlg;i v, o Lf u Id=>bkhihanagiapariém t h 3
P,fvalUL€ ¢ L  nh nghoa trong 3.10. 2.
31063 Gia c¢c€ ng tUi Lfu | _.n c,a ctn n"i v,i LolUn tr

’ 2 gia c€ ncg ltodn ccht n nv ii cl cadn §yr c tln nhc

Phli L€ ¢ b t
LoYn cong (vai
Pidnh, Beox0 . N
suy.

"
) ctpluglwnt t odlg BRhmg g3 810r6.3 theo gi § tr
h. ng gi 8§ topc- ttrhuwigl EHjyi atn cBlang 3. 10. 6. 3



Bfng 3.-160 .86 .t3pcho. an i n i tY9i0Q3°u tr_. |, n khi

\P/fq 0,001 0,002 0,003 0,004 0,005

&, L 11,000 15,000 18,000 21,000 23,000

P/fq 0,006 0,007 0,008 0,009

&, L 25,000 27,000 28,500 30,000
DPp 0°I3 i v,i nh_ng gi§ tr° P/fd |, n hhn
Di " nmHitchk Ut ¢, a v,ng gia c¢c€ ng phl[i 2t nhblt b33ung di’
3.10.6.3(1) de i LoOy:

A= ’:E;i[t - {%}ga 3.10.6.3(1)

Khi chi Qu d "y, tr. Li phfn b’ sung do tn m, n, c.a cf
: [ heo nh_ nej cc 8mpg dt mgg tttid/Jtchk PuL d "y d€ r a

L€ ¢ xem |~ LW g-p phfn v o cho v,ng gia c€ ng cfn tlI
A.=28T..[D,T, 3.10.6.3(2)

Di " n t2ch b" sung c.,a gia c€ ng cfn thifJt phl[i L€ ¢

0,7\/ﬁtinht_ m i n"i c¢,a ctn v,i tr_. Tr ' ng tO©m c_a di’

kholng CM@F&E t. m i n’ i

31064 Gia c€ ng tUi Lfu nh, c¢c.,a ctn n' i v,i tr,

t.,a m8yktlngh

-

2 gia c€ ng tUi chn n0ftj i (
tr° @ | bly trong E

Phl[i L€ ¢ b r
( ) chuyWn tilJlp khi gi 8§
t

t
LoYn cong i

vV a

P/ fd nh, hhn U (g < U). Nh_ng gi 8§ r' trung gian c_ a
BIfng 3.-1G0 .86 .t4pcho, a i n 'tir t hihQ L3Peun i
P/fd 0,002 0,005 0,010 0,020
&, L 4,000 6,000 9,000 12,500
P/fd 0,040 0,080 0,100 0,1257
&, L 17,500 24,000 27,000 30,000
Dop =°L30i v,i nh ng gi8&8 tr° P/fd |, n hhn.
Di' ' n t2ch tifJt di"n c,a v,&gtrgiatzrhngheh [d!nAdg tnth bk o
PD; A
A= —*[L - —\';grz 3.10.6.4(1)
afn a
Khi c¢chiQu d"y, tr_. Li phfn b sung do tn m,n, c¢c_,a cT
tcfn thiJt theo nh_ng ctng th_c thift kJ L€ ¢ &p d. n¢
L€ ¢ xem | "nLW g-pheph¥,ng gia c€ ng cfn thi/Jt theo ¢t

\ COSx

&:G}mmﬂﬂ{h:— : ]+{Q )| 3.10.6.4(2)



Di " n t2ch b" sung c.,a gia c€ ng cfn thi/ft phli L€ ¢
07D Tgtinht . m i n"i c¢c.,a c¢c*tn v,i tr,. Tr nggt©m c,a di’

kholng cg§bplg0288 t. m i n’|
3.11 n8y c¢ctn v° LoUYn c¢ctn ch u 8p sublt ngo i
3111 Y°u cfu chung

ChiQu d°y t2nh to8&n nh, nhblt c_,a L&y c¢ctn v~ LoUn <c¢c®n
i, phli khtng trhh /Jjthtrf ugit§ otnrg 3cflm. 2 v~ khtng L€ ¢
trong3. 10 v, i 8&p sublt trong b?ung gi § tr° 8&p sublt ngo” i,
phli It°tnngkhi cfn thiJt LW L8p . ng y°u cfu nfu trong 3
tr  ng kh8c n°u trong 3.2.3.

3112 Chi Qu d”"y t2nh to8&8n nh, nhblt

ChiQu d"y t2nh to&n nh, nhblt c_ a Lo
hoHc L€ ¢ h"n gi&p m®p, c¢c- thw L€ ¢ x8c L  nh nh€e tror
the, cng @€hng sau LOy:

(a) Chi Qu d"i t€ehng L€hng L ¢, a thoGn tr, = chi Qu d"i
(b) n€ ng k2nh trungchbanhrt €hng L<€hng D

(i) khi chiQu d" im/awsU®s °n c.a ctn O 3(D

Dm = DmL/cosU3.11.2(1)

(ii) khi chi Qu >BDmnLt/tosU)’ki °n ¢, a cln

D

D = Da ~ LD, ¢ fcosa )™
=

COSdx

3.11.2(2)

C&c kT hi"u L€ ¢ L " nh nghoa nh€ L« n°u trong 3.9. 2.
3.12 n8y cong ch u 8p sublt trong
3121 Y°u cfu chung

C§c L&y cong khtng L€ ¢ gi3ng c¢c- ding cfu, elip, ch, r
t8§c d,ng | °n mHthi Hm) k/JphhiceolL€%ag nhe 3.12 C8c Lsgy |
nh-m F v™ G phrli c- dlng cfu hoHc elip

3.12.2 Chd thich

Nh, ng ch¥% th2ch sau 8p d, ng cho 3.12

t ChiQu d°"y t2nh to8n nh, nhblt c._a L8y ° LiWm m ng nt
sung clyi, Qwedn 3. 4.1), t2nh b=ng mili m®t,;

P Cp sublt t2nh tog&n (xem 3.2.1), t2nh b3ung megapascal
D n€ ng k2nh trong c.,a L8y, t2nh b3ung milim®t;

Don<€ ng k2nh ngo'i c,a L8y, t2znh b33ng milim®t,;

R B&8n k2nh trong ¢, a mHt c¢cfu hoHc ch, m c,a L8y, t2znh
RoB&8n k2nh ngo”"i c¢,a mHt c¢cfu hoHc ch, m c,a L8y, t2znh |
r B8&8n k2nh trong c¢_, a vai L8y, t2nh b=ng mili m®t ;
Qans' bQn nh, nhblt ¢, a bblt k8 m i h”"n n"o tr°n L8y,

tr€ ng h p L8y kh'ng c¢c- Lol4n m®p tr,



= 1 L 8y vli,imltt. 1 tbim (kh'ng gh®p) v~° ¢- LoUYn m®p tr,

f n., bQn k®o ° nhi' 't L, thifJt kJ (xem B[ng 3.3.1), t2
h N a chiQu d°i tr_c nh, ph2za trong c_,a L8y elip, hot
L€ ¢ Lo t. L€ ng tii/lpnth'y/inn mrrmntgo n Quokn, t2nh b3ng
hoN"a chiQu d”"i tr_c nh, ph2a ngo"i ¢, a L8y elip L€ ¢
milimét;

k H’ s trong c¢c'ng th.c¢c d°"nh cho c8c L8y elip, ph, tr

i{, (DY]
- Cl IR, xem Bang 3.12.5.1);
i|(5] | eomeimoaasa
M H s’ trong c!lh§y thhcmdecfh, chifo, thu ¢ vio t° |' R/t

{(xem Bang 3.12.5.2).

i
o | —
—
ad
+
—
= |
S
]

3123 C8c gi, i hdn bi°n dUng
Bi°n dUng c¢c.a c8c kiWu LS8y ti°u biWu L€ ¢c ch”™ ra tr-°r

C&c L8y cong c¢c- vai LTo ng€e c¢c ¢c- thw L€ ¢ s d.ng v._ i
L€ ¢ x8&c Bl2nh theo

BE§n k2nh trong c¢c,a phfn ch, m L8y cong kh'ng L€ c gi 3r
ngo“i c¢c,a L&y tUi L€ ng tiflp tuy/n

Phlfi xem x®t LJn kh[ ntng biJ/Jn ddng do . ng sublt c,c
ch% T khi c¢c8c gi hioHcldnb sawe€ bt quubat: L J/n

a, V,i <cs8gc OlB(ﬁ)y elip: DIt

b, V.i c¢c8c L8y ch, m cfu ¢c- b&n k2nh vai LUt t_ i gi § t

D/t > 100 hay P ©690 kPa.

Khi Lg8y L€ ¢ gia ctng tUYo h3nh c¢c- m t vi“4gngl bnch mHt ph-
c.wa%ng ph3ng L- khtng L€ c¢c ve€ t qu§ L€ ng k2nh gil[ L’
gi iIng trong 3.15, s’ d, ng K = 5,
CHU THICH:
V,i c¢c8c L8y ch, m cfu c¢c- D/tk >300, khuy/n c8o:
LT

P\.iﬁﬂl;.:_‘_;}_.
TI _D 253 R-II.'

{i;] liD.
Trong L-:

tk Chi Qu d"y nh, nhblt ¢, a vai hb8p toong teP@b kRng il
C8§c kT hi " u kh8c, xem 3.12.2
Citng th_ ¢ n"y 8p d,ng d€ i gi,i hUn d«o



J—TI—

a, Hinh elip
b, Hinh chédm chu
|
i
V-
D |
e Dn; ]
|
¢, Hinh ciu
Hinh 3.123-K2 ch th+¥€e, ¢ ¢, a c¢c8c L8y
3124 C8&c |, kho®t tr°n L8y
cs8c |, kho®t tr°n L8y phl[i tu©n theo c8c y-°u

3125 Chi Qu d"vy L8y
31251 n8y el ip

cfu tror

ChiQu d"y t2nh to8n nh, nhblt c¢c,a c8c L8y elip, c-

b i clng th_ ¢ sau:
.. DK © 31251
2im-0.2P

31252 n8y ch, m cfu

ChiQu d"y t2nh to&n nh, nhblt ¢, a c8c L8y ch,
L nh hb€hngp tr3nh sau:

{<=_CRM 3.12.5.2
26 -0.2P

Bfng 3.-C8c5.9i8&8 tr° c¢c,a h s K
(Tra theo gi 8 tr° gfn nhblt ¢, a D/ 2h,
3,0 2,9 2,8 2,7 2,6 2,5 2,4 2,3 2,2 2,1 2,0*

183 | 1,73 | 164 | 1,55 | 146 | 1,37 | 1,29 | 1,21 | 1,14 | 1,07 | 1,00

1,9 1,8 1,7 1,6 15 14 1,3 1,2 11 1,0

~ Ro |x Rlo

093|087 |081]| 076 | 071|066 061|057 | 050 | 0,50

khtng

hot

cf



*Th€ ng xem nhi# L8y elip 2
Bfng 3.-CBc5.9g28 tr  c¢c.a h s M
(Tra theo gi8 tr' gfn nhblt c,a R/r, kh'ng cfn
R 1,0 1,25 1,50 1,75 2,00 2,25 2,50 2,75 3,00
m
M 1,00 1,03 1,06 1,08 1,10 1,13 1,15 1,17 1,18
R 3,25 3,50 4,0 4,5 5,0 55 6,0 6,5 o]
m
M 1,20 1,22 1,25 1,28 1,31 1,34 1,36 1,39 o]
R 7,0 7,5 8,0 8,5 9,0 9,5 10,0 10,5 o]
m
M 1,41 1,44 1,46 1,48 1,50 1,52 1,54 1,56 o]
R 11,0 11,5 12,0 13,0 14,0 15,0 16,0 16,66* o]
m
M 1,58 1,60 1,62 1,65 1,69 1,72 1,75 1,77 o]
*T°" s R/r | .n nhblt cho ph®py)kbkj aRLE®ng L
31253 n8y cfu
ChiQu d"y nh, nhblt ¢, a c8c L8y cfu, c¢c- hoHc khtng c-
trinh sau:
N N a1
2/n-0.27 1253
31254 noYYn tr_, tr°n c8c L8y
Chi Qu d"y t2nh, & olbit nkhd Inchbht tcr, n~ o a L8y phli tuc
h " p v.i thon tr,, bao g" m cl ¢c8&c h" s bQn m i n’" i L
3126 Ldp LSy
Cg§c L§y L€ c | dp bung ph€hng ph§p h"n phl[i tu®Gn theo
hoHc nh-m Glpplb33n€ €8§c m i h“n ngblu ho"n to"n theo I
C&c Ls8y L€ ¢ | p bang ph€hng ph&p h"n vl y c¢c.ng phli ¢
cfu i v,i mi n"i chu vi trong 3.5



Phdin hinh try

{xem 3.12.5.4} Khuyu dng co Ihé 14
= _— con tong hade ngadi,
bao ghm =4 méi han

Phin hinh iy |-

{xem 3.12.5.4)
_i/ﬂm':mg tidp teyén

Chidu ddi phdin song song tuy §

a) Mdi néi ¢6 chidu day phin chuyén b) Mdi ndi c6 chidu day phin chuydn
tiép cila ddy véi than biing nhau tiep ddy I&n hon than & méit phing
trung tuyén

Hinh3.126-M" i gh®p c¢_., a c8c L8y cong



Phan hinh try
xem 3.1254

Céc phin tiép khong cén phdi dit 6
G Gl xirng. Céc €6n c6 thé gdm cd mbi han
by ¥
F _—Budng tiép tuyén
- \
/\ ‘ ] Xem 3.5.1.8
sy . I
| L ' \ \ |
e Xem3518 | ‘ = ) [ ‘[ T
:' g5 FARN } "-'.l == ' L
A \ Xem 3.5.1.8 i
: / ~ R hodcr
’ . Butng tiép tuyén
d) Méi ndi cé phdn chuyén tiép nho
c) Méi ndi c6 phan chuyén tiép diy hon ) |:::: Mnuyd 4
than

~ Xem3.1254

\ /" Chiéu dai phan song song cin thiét dé
2 =!s/] /" ¥iém tra ch8 ndi biing tia X thun 6

L./’ _
| |

Phin hinh try J Y
xem 31254 i i

Buong tép
tuyén

Duy ¥l bién dang qua cac bién : f) Ddu ghép véi mét sau cua bang

trong ving nay = thép
e) Méi néi cé chiéu day phan chuyén tiép day
hon phén than

Hinh3.126-M"  gh®p ¢, a c8qtlgy ddreyp)



r
ts|
' i
il
fonnds ~—+—t=
Tri & nhéd nhit ola 3t | L J
SR ; [ 1.5t v khdng nhd .
1,5t vl kb rilss b ' - Enstmy tiéip uyén o 12 s [*_ Buimg tiép wyén
12 mm |
g) Cap éng han h) Ong han den
{chi diing cho bink loai 3) [¥em gidi han sir dung & Bang 3.5.1.7)
3 dén 40°
1.3t nhd nhét e
! ' | r
[ a2
.‘
x| 5rj Tu ehon
nhé nhil nhd nhé —=1 =12 mmnahd nhdt
, 4 .. ) _ A .\\ I
. " iy tidp buydn %! "~ niné nhét 14 21 nhung
- fi‘_ ' | ' 1_‘% khing qua 25 mm
i) Ong han don - Duamgubp o
__1) Ung han don k) Boan chuyén tidp clia day
{ ¥em gidi han sir dyng & Bang 3.5.1.7) ( G6 thé khac nhau )
Bién db cla han trudre khi
Duémg Sip tuyén dura fng vbo

L S

4 5t 25 mim

Tr| 58 rﬁ!nnﬂlm 1.5¢

__ Chidu déty khe hep mbi nan nha
nhit béng gis Irj nhd hon cla
0.8¢ va 0.8,

I) Han dng don phan 18i iép chiu tac dung cla ap sudt
(Chi diing cho binh loai 3)

Hinh3.126-M" i gh®p c¢c, a q&djtL8§yh¥Yxogng
3.13 C8c L8y cong ch u 8p sublt ngo"i
3131 Y°u cfu chung
C&§c L8y cong khtng gia c€ ngch-ud8pgsaplu, tebnpg, (thcml
t§c d_ nHt 11ni)m phli L€ ¢ thCHitQk/Jdthebeléings§e htonl. g
khing nh, hhn gi 8§ tr° y°u cfu t4i 3.4.3. C8&c LS8y L€
cfu hoHc elip.
3132 KT hi " wu

Xem 3.12.2



313308y elip

ChiQu d"y t2sh to8ncB8h, LBk e
m i h"n gi8p m®p, tYi bblt k838
tr° L€ ¢ §c L ' nh nh€e sau:

i
X
a) ChiQu d°'y c.,a thon h3nh cfu t€hng &pehlEg RLEYy ¢ x8§c |

lip, L€ ¢ ch]
s au

i Yo nguy°n
Li Wm n"o hi

gia ctr

baunlg€ ng k2nh ngo”"i c¢c.,a L&y nhon v,i h s L€ ¢ x8c L
bfng sau:

H" s 0,167 0,178 0,192 0,208 0,227 0,250

ho/Dg 1,360 1,270 1,180 1,080 0,990 0,900

H s| 0,278 0,313 0,357 0,417 0,500

ho/Do 0,810 0,730 0,650 0,570 0,500
CHUTHICH:C&8c¢c gi 8§ tr° ° gi.a c¢c- thW t2nh n,i suy hoHc t.

Hé sb = 54 +1},4-5,’-“’-—0,2 3133
h 1D, D,

b) ChiQu d"y t L€ ¢ x8§c L nh gi" ng nhe L' i v,i L§y cc
bung 1,67 | fn §p sublt ngo’db,Angyg 1d, ng h" s~ bQn m i h°
3134 n8y cfu v’ L8y c¢ch, m cfu

ChiQu d"y t2nh to&n nh, nhblt t4i bblt k8 LiWm n"0o sau

phrli I c¢chiQu d"y |I.n hhn trong c8c gi § tr’ L€ ¢ x§c

(a) ChiQu d"y c¢c,a thon cfuaiRg@Rmg WbEMNn & 2m-h M "k 2 rch an ¢

Lgy«e ¢ x8c L nh theo 3.9

(b) ChiQu d"y t L€ ¢ x§c L nh gi" ng nhe L i v, i L§y c

tbyng 1,67 | fn 8§p sublt ngo’db,2Angyg 1d._ ng h s~ bQn m i |

3135 Ldp LSy

Chi Qu nd“tihicJft c¢_.a LoUn tr, tr°n L&y c¢c- phfn 17i he ng

phrli tu©n theo y°u c¢c,a c_,a 3.12.6

3.14 ngki Wongh, m cfu L€ ¢ bdt bullng

3141 Y°u cfu chung

C8c L8y ch, m cfu
p h

theoH3 nh 3. 14. 1
3.4.3

CHU THICH:

1.V3 trong 1 s° tr€ ng h’ p rb,méimd méiyrongvamhédiohkhizpng tr . L
sublt trong b®fg Orcngt k®cl L nh cho thi/Jt kJJ] mHt b2ch.

2. C8c ctng th_ c t. 3.14.3(1) LAn (8) LQu I " gfn L ¥nc¢

gi.a v nh b2zch v" L8y cong. C- thwW s’ d. ng m t ph€ehng

c- t2nh LJn 8JJulh®nth,a m«w nh_ng y°u cfu ¢, a 1.5. Pt
p t

LHt ngang h"ng v, i héhng phg&p phon 2ch v™ c¢c8c _ ng =
trong 3.21.

C - b2ch bdt bul pnhg? av "8 pc -s upbhtf nv "I »tnu €hnc
i

r L€ ¢ thifJt kJ theo 3.14. Chi Qu d"



W hbn pl M

P ki Krasmu r

Evarn

Kitu mép Bich lng

Ban gim kitu map bich fuy chon o4
tinh bodin e méE bich khdng chal

[Feam 321 5.3

Lirn by 11 wi lnhing

Inpemg hap nde: nfG
hom 12 mm L

Bdn kind biws 1

a0
Kilu =#p bich chil oA dinh
{¥em 221638
[a) b .
o mEA * N
N 025 A « O}

Elim b dyreg in Hy

Wik b g

| / R
i .1—1__'_
L _.-o-“'f —X [ A - —
] | / ! [ ....,':_...
| i | r ty wt! i
vengam [ 0 \ 1 Han $bu hai phia &
R
050 i
= "| Sidr sy kil dém 5 [l
noddphihgpe ™
Ial L 0.4c z
by o chi e wam 3213 lal
Hinh 3.141-C&8c phfn chuyWn tiJlp c¢c,a L8y cfu | »m
3142 KT hi " wu
Nh. ng kT hic u§pady, nig€ ' cho 3. 14
A: n€ ng k2nh ngo”"i c¢,a b2ch, t2nh b3ung mili m®t;
B: n€ ng k2nh trong c¢c,a b2ch, t2nh b3ung milim®t;
C: n€ ng k2nh v, ng tr,n tom |, bultng, t2nh b33ng mili
t: ChiQu d"y t2nh to8n nh, nhblt c. a bh§ybsaugkmi gia ¢
phfn b sungxemi3Qu4.d2)y, t2nh b3sng mili m®t ;
R: B8n k2nh trong c¢c,a ch, m, t2nh b=xng mili m®t ;
r: BS8n k2nh trong c¢c,a vai, t2nh b%ng milim®t;
P: Cp sublt t2nh to8&n (xem 3.2.1) , t2nh b33ng megapas:
= 0 L i v, i L'i Qu Bt n!®pg hokng, ar8n@dc3, otrong L - b
f: L, bQn k®o thi/Jt kJ t Ui nhi t L. thiJJjt kJJ (xem BJ[r
T: chiQu d"y t2nh to8n nh, nhblt ¢, a v 'nh b2ch, b3ung ¢
c8c LiQu “knih n( A dnurhg 8§p sublt t2nh to&n) v~° chiQu d"vy
gioktng (P = 0), t2nh b3ng milim®t;
Mo: M! men t°  ng L€ ¢ x8c L nh theo 3.21 cho c¢[ LiQu k
ri°ng tr€ ng h>p L0 v,i ci8cbd@ygtme°m? Hépmixern'3. d4dnd Kd)
ch¥s th2ch 1 c¢c,a 3.14.1), t2nh b%ng niuton mili m®t,;
H: Th”"nh phfn h€ ng tOm c, a I,[t;cos(bg, | t°§c ph Ffmg cthdim w'F ut
giao nhau ph2a trong c¢c.a v,ng b2ch v itonl€ ng toOm c_ a



HpD: Th" nh phfn d ¢ tr_c c,a | c éFp) [t°&c pdh,Fmg cthYim pchF2ua
c.,a v'nh b2ch;

hg: kho[fng c¢c8ch theo h€e ng t©m gi_a v, ng qua tom I, bt
byng mili m®t;
hy: c8nh tay (éntr g at @mcc_Ha v " nh b2ch, t2nh b3ung milim
bi: g-c gi.a tiJjp tuy/n c,a L8y cong t4Yi v’ tr2z L8y ti
g-c¢c v,i tr,c c,a L°8y cong, Lhn v |~ L,
. B
= arcsin
2R+t
) 1F2
CHU THICH : cosf, :[[ ZRB”} —1}

3143 C8&8c LS8y ch u 8p sublt trong (&8p sublt t&c L, ng v~ o

Chi®Quy t2nh to8n nh, nhblt c,a L8y v° b2ch phl[i khtng
ctng th_ ¢ sau:

a) C8&c LS8y thu,c kiWu L€ ¢ ch”™ ra trong H3nh 3.14.1 (
tOchi Qu d"y L€ ¢ x8c L nh t. c¢ctng th_c th2zchi h>p tron

hdn trong 3.12 L« n°u
TOchi Qu "y L€ ¢ x8c L' nh t. 3.21.
b) C8c LS8y thu, c kiWu L€ ¢ ch”™ ra trong H3nh 3.14.1 (
L8y ¢- thWwW khtng x®t LJn)
L 3.14.3(1

6f 14.3(1)

M A-!-B 12
T (&bi v&i giodng vong) = | —=| —— 14,
gioang Q) l:fB[AuHJ] 3.14.3(2)

142
T(adi voi gioang phii hét bé mat) = U.ﬁ[-—?[ﬂm:a )E'B]D ' 3.14.3(3)

CHDB THECH: C&c th" nh phfn theo h€e mgL€owm gil ttHi/Jtr
raung L« L€ ¢ mHt b2ch ch'  u

c) C8c L&y c¢c- kiWu nh€e H3nh 3.14.1 (c) (h’ s’ bQn b blt
khtng x®t LJn)

_5PR
6f

? 172
T (L i v.i gio Q{H{H ‘M“) J 3.14.3(5)

{ 3.14.3(4)




1F2
T(L i v.i gioktng Q{I{HM] } 3.14.3(6)

ORr
_ PR I . .
Trong L - : 9-4_!“'&'_'_“31' cho tr€ ng h p c8c I, bu |
l+6] ——
C+8) ]
|
| Q
Qaf_‘fT cho tr€e ng h p c&8c | bu |
T2 == ||
. C+BJ|

d) C8&c LSy c¢- kiWu L€ c¢c ch”™ ra tr°n H3nh 3.14.1 (d) (
cOt hW khlng x®t LJn)

SPR
r=2— 3.14.3(7)
0f
T=F+{F+Z)" 3.14.3(8)
Trong L-:

PB(4R* - 5°)"
8/(4-B)
_ M,(A+B)

78(4-8)
3144 C8c L8y ch’  u 88p ssuubHt ntggc il (ng v~ o mHt |

C8§c L8y c¢ch, m cfu tr,n ¢c- b2ch bdt bul®ng v"™ ¢ phfn |
ngo” i) phrl[i L€ ¢ thiJt kJ theo c8c ctng th_c trong 3.
d"y, khi c¢c¥fn thilJtcfULW teh, . ImMk.n c8c y°u

3.15 ngy v ndbp ph3ng khlng gi Jng

3151 Y°u cfu chung

Cs8c L8y, ndp, tbim ph3ng v° c¢c8c b2ch bt phrli L€ ¢ thi
phrli kh*ng nh, hhn ¢chi Qu d"y y°u c¢cfu trong 3.4. 3. Nh
ndp tr,n hoHc khlng tr,n. niQu 3.15.5 L€a ra c8c y°u

3152 KT hi " u
Cg&c kT hi"u sau Loy L€ ¢ &p d,.ng cho 3.15:

K: H s’ ph, thu, c v'o ph€ehng ph8p gdn L8y, c¢c8c kz2ch
it k° d€ nh315ay (xem HS3

Di: chiQu d"i tr,c d"i c¢c,a L8y hoHc ndp khtng tr, n L€
milimét;

D: n€ ng k2nh, L€ ¢ Lo nh€e ch” L nh tr°n H3nh 3.15.1,
L8y khing tr,n L€ ¢ Lo hub=mgg gmicl ivm@®t ;tr_ ¢ | . n, t2n



G: n€ ¢ s’ d.ng trong trong vi ¢ t2nh to&n mHt hGp m
hg: C8&nh tay L,n c¢c,a gioktng L€ canlgbly€& c t@dind)tv "koJ] mHit

hoHc nJju mHit b2ch.kh1ng Le cS8¢hivjhed/Jph€©€hAagnb &b Vkynkt
L€ ng tom |, bu Il*ng t,i L€ ng t&c d,ng c,a giotng, I
byng mili m®t ;

L Chu vi c¢c,a LS8y khtng tr,n L€ c¢c bdt bu Il*ng Lo qua

| chiQutrd ic8coUn§y bT m®P, L€ ¢ Lo t. L€ ng tiflp tuy
3.15.1(a) v° (c¢), t2nh b=ng mili m®t ;

m: TtE s’
S

P: Cp sublt t2nh to8n, t2nh b3ung megapascal ;
r: B8&n k2nh g-c trong c,a L8y L<€urg gmial icrh®@tg; bJung mi Jt

f: n, bQn k®o thiJt kJ ° nhi t L, thifJt kJ (xem B[ng
t: chiQu d"y t2nh to&n nh, nhblt c¢c,a L8y hoeHc ndp ph3r
xem 3.4.2), t2nh b3ng mili m®t;

te: Kholng c8ch nhgc_ _ahblinh, mePE w8khi h™ n, LJn mHt ngo
ra tr°n H®nh 3.15.1 (h) v*° (j), t2znh b=ng milim®t,;

t: ChiQu d"y th ¢ c¢c.,a LoUn tr_, tr°n L8y r n, tYi ph¥fn
xem 3.4.2) nh€e H3nh 3.15.1, t2nh b3xng mili m®t,;

th:Chi Qu d"y th, ¢ c,a L8y hoHc ndp phI33imemB&«2htng t2nh pl
t2nh b=ng mili m®t ;

tr chi Qu d"y c¢cfn thiJJt ¢c_,a th©n kh'ng h"n, theo 8p su
ts: ChiQu d"y th ¢ c¢c,a thon (tr. c&mhpbhfRmgb miduim@Ptghi C
tw: Chi Qu d"y gqgua m i h” n n"i cYYnh c_,a L&y t., i mHt trc
(g), tznh b3ng mili m®t

t1: k2ch th€ ¢ cho©n c¢c.,a m i h"n ndp, L€ ¢c ch” ra tr°n
W: T ng | . c xiQt®abual thg, cB€ ¢8§y tr.,n trong c8c clng
mHt b2ch LW | p ndp ch€a L€ ¢ t2nh to&n (c8&c b2ch ti:
s’ d. ng 3.21.6.4 LW t2nh W, b_yng c8ch thay G trong ct
x8c t. nB.15. 2

Z: h” s cho L&y v ndp khtng tr,n, ph thu, ¢ v o t
trong 3.15.4 (khtng th nguy®©°n)

dH  s° bQn thblp nhblt ¢c.,a m i h"n kiWu A (m i h”n d c)

3.15.3 ChiQu d"y t2nh to&n nh, nhblt c_,a c8c LS8y t
ChiQu d"y t2nh to&n nh, nhblt phl[i L€ ¢ x8c L nh t_. cé&

r=p| £-| 3.15.3(1)
Kfn )
Ri°ng L"i v,i c8c L8y, ndp v~ b2ch bt | dp bung bu I?
va (1)) thi:



3.19/3(2)

Trong c¢ctng th_c¢ (2), t phTli | "Lic@u Qi dii yvdn nhhmim W€’ L
ki n ®p gioktng. n i v.,i LiQu ki " n vdn h”"nh, P = §p sl
t2nh to&n, v~ W nhdn L€ ¢ L i vV, o Li Qu ki n vdn h”nh
= 0, f = 1L bQn trhiittrkd ng,nhvi” tW nhdn L€ ¢ L i v.,i L
3.21

3154 Chi Qu d"y t2nh to&n nh, nhblt c¢c,a c8c L8y khtng tr

Chi Qu d”"y nh, nhblt ¢, a L8y v° ndp h3nh ch, nhdt, el g
mHt song song v~ )hal€Lld ux HE nL nmghuyb ti ctng th_ c:

= 0.5
i= U[£ 3.15.4(1)
Kfm
Trong L-
2,4D
Z2=3,4- D nh€eng kh*ng5!1, n hhn
1
n“i v.i c¢c8c b2ch L€ ¢ | p bu lItng v, i mi men tr°n m®g
L€ x8§c L  nh t€hng t. nh€e L i wvng tcrS8cng 23.hl1&.€f,c sl dpd, bn
th,_ ¢ sau
G ]
- p| 2P ﬁWﬁG]
Kfm  fnLD’
. n8&y ni Qu ki’ n
Hinh Gi §| hoHg .
K | khong | (b~ sung c8c (g
(a) — Gifra méi han tr,n
. 59 khong k htng ¢ y°u ¢
' TR tron
' — Ewrdmg fidép tuyén
1)
te ! r nhé nhét = 3t ) _1‘1 ) Dial',,r. ]'m
EhéP I 100 [ch’
chuyen ;
Ty V., i phfn chuy
35.1.8
Il nhnp ‘hhtr°n,
=12t 1 !
5 th
10,0 tron
v, i chi td i
V., i phfn chuy
3.5.1.8




(b-1) 4 nhd nhit=24
fs r nh nhét = 3t, Khing h"n ho
- tr,n . i
: 5,9 khong Hai ki Wu | " m
t f tron kh§cr’ tn (k_h1 ng
' ' 1 1 Le ¢ bi Wu
'5. 'f\ \‘ "s‘ [ !
Budngbién T~
rén
(b-2) } ty  Ynhdnhdt=t,
i
‘s D 3/m B
r nhd nhat = 1,5t nhetr . Khing h"n ho
kh@ﬂg khong | Hai ki wu 1 "m
= nh, : khgcr tn khtn
1 — I — hhn " Ii~e"c(biWug
i 2 Va2 5,0
ts te 0>l
= :!!Duongbtén /7
.rm.
(c) . H n n" i hoHc h
e o tron | mhn L€ ¢ cho
- Gilra mbi chap
!._. s . tr,n H - .o h H H
—— Budng tidp tuyén 50 | khong n n 1 nhohoe
! ' tron Khéonggi . i hUn
|
Is r nhd nhét = 3t VitchHt L8y; Lai
¢ k&h ng | 4i s,
33 tron [c8ch c¢cdt, hoHc
Gan han cira 20,7 1 8§p | . c L8y
s d.ng h s
(d)
fe Bi°n t2ch h'p
t nhd nihdt = 2 51 n h ®én han kin
7,7 tron . .
D O 60GOmMm; 0t HI
<0,25
- "F‘I
e) 3/ m nhe€en| NJu m <sl1€ tch3L
nhhhn 5 o
L'sy trth m m, t khg/Ph
v o b°n tron
3 cho L§S d,ng mHt c!?
tron hoHc dUng h




- =

1, = 2t, nhé nhdt nhung kKdng nhé hon
1,256, , khéng cln lém hon t

C€h idi trén méi han
¥

o Goe xién ey §
(h)
"5] “t1—la Xem H3nh 3.17.
: 3,0 tron |(m) bEWt chi ti
i han
()
C-?fs .
] 7 3/m M i h" n Lfy c-
] : ==—fe nh<el tron m t | € ngc hbountg
O § kz2ch the ¢ n
1§
(k) .
o S d. ng c¢ctng
y © trong (1), chi
[ phza d+<€, imépgkkdng
[
i 1.78 W
f i D\'[ rﬂshg)
i I tron va nh '
3,3 khéng ’
0] tron m (Cho L §&¢n) n dj
P © 5 ’EWhﬁ"
I \J[ fLD? |
o (Cho L8y ndp
(m)
— Viting gy
iaing ren
C8c chHn ch kh
thi/gt. Tblit cT
(n) 3,3 ron L€ ¢ thifJt kI
T m— I!' l.n hhn 4. Vi’
(o), D / s d. ng.




()
| o -
—t tron va
! 4,0 | khong Li°n k/Jt bQ m
I tron
(a) : ] DO 315 mm
| : N o
| ¢ Clng L€ ¢ 8p d
{ N
| "'FJ— T_ 13 on 't rong gdn chHt
Lo L€ ¢ thilt
h"n k2n L€ ¢
(n
D O 450 mm
. .. .
lggvﬂhbnh&"l 3,0 tron (;1 ng Lo LI n u . n
J 45° lom nndt | m ngu, i k hi
h4i cho kin
1y nhd it = 1 hodc 1,
chon gk i km hom
(s) D O 315 mm
30as ke rén kin Vi' c¢®khlo, cho
b 0.75¢, mbws vio 2t sehlblt v@i¢
/ f - 0,75th. Vi ¢ u’n
b 30 | wdon |hi''n khi to”n
“ 1! LJn nhi t L
- (r'-: =f=1s t P f
005 < %> P:
o f 50
Hinh 3.151-M, t v~ i ki Wy ac L8 yphw®p nabp ph3Ing
3155 C8c ¢ a Ldy t. trong
3.1551Y°u cHung
C8c ¢ a ph3ng Ldy i b°n trong h3nh tr,n hay
ph[i L€ ¢ sgi/Jttn dg,ngulgiung L.,n g8nh Cg8c ¢’
ttkng chi Qu d”y hoHc t Yo h3mhntfx h¢ dsautkng
nhi t, hoHc L€ c ) . tblm ph3ng d"y sau L-
l "m k2n (gioktng). c phl[i L€ ¢ | dp kh2t
L nh t©om hoHc h ¢ ntrRkhitmg cL€d - nly, h°
C8&c c¢c a phli L€ ¢ ctng tr°n c8c bQ mHit
L€ ¢ kiWm tra tr€ i “n v’ kht'ng L€ ¢ c-
Chi Qu r, ng bQ mHt gingkend pghpnd o, & ro na,
ph3ng, phTli khtng hhn 17 mm, chi Qu r, 6 ng
cikcph€hng ph8p ch’ tr° H®nh 3.15.5

khtng

t,

khuy ft
¢ K hii
bQ mHit



Mdi han

Cac kich thurde cila méi
han 14 léen nhét sau khi
gia cdng

]
nhd nhét 20
!

T Chibu s&u mdi han &0 dé lign
kat hoan toan khi gia cdng

nhd nhét 20

nhé nht 5_.._‘ ‘._._ E‘,_.._‘ ‘__._

a) b)

Hinh 3.155-Gi a t&tng chi Qu r, ng c,a bQ mHt ®p gi ot
31552 Chi Qu & " yx8c, ¢ a t_. 1 tblm

ChiQu d"y t2nh to8n nh, nhblt ¢c,a c a | "mt_. 1 tbm v~
hoHc€ ¢ gia ctng th” nh dlng cong h3nh tr_ , phrTi khtlng
ctng th_ c:

. [KLPJE +K,W,

05
] 3.15.5.2
f

Trong L-:

tChi Qu d"y t2nlkk, tao&nanh, tmlmblf khtng t2nh phfn b sung
t2nh bxng milim®t,;

P: Cp sublt t2nh to&n c¢c.,a b3nh m" ¢ a L€ ¢ | p v o, t?2
d: n"i v, ,iib&ogcta,elnp, c.,a v ' nh c¢c a m’' ¢ a L€ c | dj
n"i vaitibhb%Amg L€ ng k2nh v'nh ¢ a m' ¢ a L€ c¢c |l dp v o
W;: To"n b, t Ti-gitirnogng( i, an 1t 2gcuh | » i X -giiéng),birdn t hi Jt Kk J]
b=yng niuton;

f: n, bQn thi gt kJ t4Yi nhi ' t Inegapascal;/jt kJ (xem B[ng 3.

KiH s” _ng sublt = 0,4 L i v,i tbit c[ c&c c a ph3ng v
180mmx 125mm( xem Blfng 3.15.5.2 v, i cl8ocmgIl2ammevalngn c- k2 ch t
hhn) ;

Kz H s . ng sublt = 0,8 L i Vv, v, c8c8c a phgonogy  b3ng

D: (L€ ng k2nh) L, cong phfn tr, c,a ¢ a, t2znh b3ung
Bfng 3.-H5. %. "2 nglsSublv, K c8c ¢ a elip cong h3nh tr,

KiCH Gi§ tr  c*mm?t x D x10
THh, q 05 |10|15/20]25[30]35|40|45|50]|60]70]80] 90
(A) TR, C NH, C.A C. A SONG SONG V. I T

400x 300 | 0,07 |0,07]0,13]0,18|0,21/0,24|0,26/0,28]|0,29]/0,31|0,33|0,34|0,35]| 0,36
380x280| 0,08 |0,08/0,14/0,19/0,24|0,25]|0,27]|0,29/0,31|0,32|0,34|0,35|0,36| 0,37
280x180| 0,10 |0,19|0,24/0,29/0,32|0,34/0,35]|0,36/0,36/0,37]0,38/0,38|0,39]| 0,39
225x180| 0,16 |0,25/0,30/0,33/0,35/0,36/0,37]0,38/0,38/0,38|0,38/0,38|0,39]| 0,39
180x125| 0,21 |0,31|0,34/0,37]/0,37]0,37| 0,8 |0,38]0,38]0,38/0,38/0,39|0,39]| 0,40




(B) TR, C L N C.A C.A SONG SONGem81853F R, C
400 x 300 | 0,09 |0,13|0,22|0,28|0,32|0,34|0,36|0,37|0,38|0,38 0,39 | 0,40 | 0,40 | 0,40
380x280 | 0,10 [0,16]0,24(0,30/0,330,35|0,37 0,38 0,38 |0,39|0,40|0,40|0,40 | 0,40
280 x 180 | 0,16 |0,34/0,35|0,37|0,38|0,39 /0,39 | 0,40 | 0,40 | 0,40 0,40 | 0,40 | 0,40 | 0,40
225x 180 | 0,20 |0,38/0,38|0,39 0,39 |0,39 /0,40 | 0,40 | 0,40 | 0,40 0,40 | 0,40 | 0,40 | 0,40
180 x 125 | 0,32 |0,38]0,39]0,39]0,40 | 0,40 0,40 | 0,40 0,40 | 0,40 0,40 | 0,40 | 0,40 | 0,40

31553 Chi Qu d"y c¢c_.,a c8c c¢c a 2 tbim
Khi c a L€ c¢c | "mt 2 tblm gdn v, i nhau bang ph€ehng pl
bi/Jn dldng gi_._a c8c tbim, th3 ¢ a c thw L€ ¢ xem x®t t
chiQu d"y c,a tbim ph?a hr Qugdpnli2khng8mhnpnhhhnhbit c,
m° ¢ a L€ o0 Vdpchi Qu d°y t2nh to&n nh, nhblt c, a ¢ a
th ¢ sau

[ —
t= 5 +1] 31553
Trong L-: t: chiQu d"y t2nh to8n nh, nhblt c,a c a 1 t
t1: chi Qu d "y &klim bumgt mohng moet ;
t2: chiQu d"y tbim b°n ngo“"i, t2nh b3ung mili m®t,;
31554 Chi ti Jt | dp si t
Cacgu-gi *ng, bul'ng, Lai “¢c v° ¢8c v,ng L m phl[i tuon t
L€ ¢ nh, hhn 16 mm.
C a L€ c¢c Ildp v,i vinh cka'hygnh, el hpnc2262 oim xh€86 mm,
tr,n c- L€ ng k2nh khing |.n hhngil8®g mmoHc -bulhW ¢ € €
L€ c I dp v,i vinh ¢ a |, n hhnrgiphn[gi hlog8lcc bludpt ngt, nthrbit Kt
s, LYng T c¢. a qudhKhiggi cng Ili€nc LHt tY hoHc gfn v, i ¢
elip, th3 ch”™ s giong@Dt tirdmg ny? rcg at i gu3. 15. 5. 2.
S’ | € ng v'gk2Zrd pghligut Yo ra Im» ®peogiokblng tHRycl, (W
3.15.5.4(1):
Wm2 = bG1y 3.15.5.4(1)
Trong L - :
Wma:l = I ¢ cfn thil]Jt nh, nhblt c¢c,a bu |I*ng LW ®p gioktng
b: chiQu r_ ng hi u dnpgg3.c2ia. &.ioEkB)g) ,(xte2mB[bJung mil i me
Ga: chi Qu d~i c.a chu vi gioktng t Ui Li Wmvgi_ @ &, a mHit
tr,n), t2nh b33ng milim®t,;
y: . ng sublt ®p giokng, tra Bl[ng 3.21.6.4(A), t2nh b*3ur
CHD THEéCH: n i v, i §p sublt cao, giotng c- thwW y°u cft
ch u L€ ¢ &p sublt b°n trong khi thi/Jt b" hodUt L, 6 ng.

M, i -ggung hoHc bullng phl[i L€ ¢ ¢~ L nh v:o ¢ a b=3ng 1

aGugitng ¢c- thW c- m t v,ng L m Li c%ng L€ ¢ gia ctng
qua ¢ a, v° L€ c t&n tr°n mHt trong. nck-u 1t 8n pkhhl[oi®tc -
l oe mi ng d€ i LFu t§&gn.



b,Gu-gi *ng ¢- thW c¢c- m t v,ng L  m Li c%ng L€ ¢ gia ctng
qua ¢ a, Vv ° L€ c t&n chHt tr°n mHt b°n trong, hoHc L
hoHc L€ ¢ h"n g-¢ ° mHt trong.

eccn’ i v, i ¢ a d'y libnythigBgnd ng2 ch gbhwW L€ ¢ bdt ren v o
nhblt b3ng L€ nggi 'kkgn hv 'c_pahfgiu L€ ¢ h° n kh-a; L i v,i tr
gu-gi *ng LW cho ph®p th8o ¢ a, th?3 pgofgi c- m t c8ch kh
d, n"i wv,i ¢ a c- k2ch c_ khtgig' nvge ct- qtuh§W 15& cx r10n0 crir
c a.

e,Gugi *tng c¢c- thw L€ ¢ h"n nh€ H3nh 3.15.5.4 (c) v~ (d)
f, Bul'ng c- thw L€ ¢ | dp xuy°n qua ¢ a v,i ml bul®ng

trén Hinh 3.15.5.4(a) va (b)

g, Bul'ng c¢- Lfu h3®nh vulng clng c¢c- thw L€ ¢ s d,ng
chHioHc h”"n chHt v o ¢ a. C8c bu I*ng v" c¢c8c r«nh xT |
may.

10 mm
Hankin —, [ gy
= Kin \ T ! nho nhat
_‘i | —
[ J k
i ’ e w1
Hankin J Han ./ B
10 mm L dorn hay xir by sor
nhd nhét b vat canh don
[al (bl {c) (d]
Hinh 3.1554-C8c ph€hng ph&8mi tengll Ah gBc ¢ a chui ng€ i v~

31555n, n g8nh
C8c L, n g8nh phrli L€ ¢ ch/J tYo b3yng m t trong nh_ng

(a) Rén

(b) Rdp

(c) Ca&t hhi tYo h3nh

(d) n%c t_. vdt li"u tuGn theo AS 1565 ngkimh kim C 8630
khtng v€ t qu8 400 mm, hoHc kh'ng hoUt L, ng 8§p s ublt
(e) ChJ tYo b3ung ph€ehng ph&p h"n

ng sublt |, n nhblt t2nh to8&8n cho dfm Lhn c¢c- chi Qu d"“i

L. L.n g8nh khing L€ ¢ v<€Tltngquws 3.rg ds wbltt rre°nu |t rco n gv1p
LJn trong 3.15.5. 2.

CHDP THECH: Trong thi/Jt kJ] ¢ a | dp b°n trong s’ d, ng 1
g8nh s€&€ cong -gPhhgth&Hc gua.

3.16 C&c LS8y ph3ng v° c¢c8c bQ mHt ph3ng L€ ¢ gi 3ng
3.16.1 Y° u cHung

o

C8c L8y ph3ng hoHc c8c bQ mHt phl33ng kh8c L€ ¢ gi ung |
nh. ng y°u cfu c¢c_,a 3.16. ChiQu d"y t2nh to&n nh, nhblt
L€ ¢ c&c t[l[i tr ng b" sung L€ g°ubicfukt, ar8ng. 2. 2. 3 3\

H¥nh 3.16.1 L€a ra m t s ph€ehng ph8p LiWn h3nh LW gi

Khi m'i chblt r, r° Li qua thanh gi ung ¢c- thW nguy hi\
thon khing L€ ¢ ph®p khoan It han ggdinncgg ck itWua nnhh @ i HSnngh.



(c), (d) hay (e) n°n L€ c s’ d. ng khi bQ mHt
c blu 3nh kh8c c¢c- thW chblp nhdn khi ch¥%ng.c:
Hinh LoUYi Gi 8§ Tén Nhdn x®t
K
15 mm -j'}-' =42 mm
cC t ch [C.t ch’ ng L€
a) — 375 ’ - dYng LQu chd
65 mm W o AL R nNphEn ph, ch’
1 tan rive t.i cho©n ren
n c L
b) ‘% ' Q::g 4,0 hajr]l
- Cp sublt t i |
Thbim khtng d7)
i mm, chi Qu d7
0) B4 mmnhdnnde a5 R cC Lhh, hhn chi Qi
1 " |han Cg&c m E€ehénki
tr€e c¢c khi n’ i
c8c ti°u chu’
L " nh trong 3.
i
SN e Bl n C L
d) ‘t:H o2z m ® 40 P2
|
T | e n g c I;r,1~e° ng k2nh t
e) 1 v 55 han gi _ing |, n hh
T | 1 c.a n-
-y + 3.0 mm 1.3 1; b nudt
Bai de
g kit ng g ireRy
f) m"'mwm 5,75 o Fai
Chi Qu d"y " ng
hhB mm ° bblt
n"o, L€ ng r¢
, reng |, n hhn
aurgre e ring n i
9) bl S o d 425 [ 09 9

L.



O - - =
ol ! D=ttnh, nhblt
II . - . i
h) 4.25 I;‘neagcg|h.’.-bl? 1 Lihhd, 1 n!
HTY C=tthoHc 3 mm,
1S mm ekl bt o sl ., n hhn
-—r—-
1.5 mmi nhé nhdt - = =12 mm
&5 mm I it ch n g|§ t 1
S — hai (t-3 mm) hoH
e (]
J) C thé durgre 1am ! e L . 6'05 -II_—'ré°aI"(r;51rt] ’ N 3 mm) M, I l
phidng néu yéu clu - *::ern chuXn clng L:+
nhdn
FE i
w80
dwk h* ng nh, h
twk htng nh, h
i IR Thanh g y hing nh, |
i 6,25 d%¥%ng La
i v,ng L VM,ng L m L€ ({
i ! phfgni . a c. a c
k) | | gi fm t,i L€ |
' c.a ren
= dwk hing nh, h
- —n— F . 1
6,95na| c V khing nh,
I n (xem 1)
twk htng nh, h
C. t gi v
D 5.0 bJung b2
Thbim gi Y
m) 50 KNt h-n
Phfn cu
n) 55 ph3ng L
hanv " o
Hinh 3.16.1-Ki Wu gi 3ing c8c bQ mHi
3162 KT hi " wu
C&c kT hi' " u sau LO©y L€ ¢ 8&8p d,ng cho 3.16



: ChiQu d"y t2nh to&n nh, nhblt ¢, a tbm L€ ¢ gi3Jung (}
4.2), t2nh b3xng milim®t;

t

3.

P: Cp sublt t2nhgapas€ah, t2nh b3ung me
f

I

:n, bQn thifgt kJ (xem Blng 3.3.1) t4Yi nh
“m vi ¢ (c- thW b" sung, nJu cfn thilJ]t, Kk
megapascal;

A: khofng c8ch gi_magg¢c8t2hhnhbJbdamhl gm®t ;
B: B c¢c c,a c¢c8c thanh gi33ng trong h"ng, t2nh b=33ng mil

i t L, Il . n
hi gradient

D1: n€ ng k2nh c¢c_.a L€ ng tr.,n |.n nhblt Li qua 2t nhblt
LiVUm n"o kh8c, trong L- ¢- 2t nhblt m tnLLWm(EKemn3im t
Hinh3.16.2), t2nh b=ng mili m®t ;

K: Hung s’ ph, thu,c v' o ph€hng ph8p vi ¢ gdn t (
3.16.1; khi s d. ng c8c ki Wu gi 3y3ng kh8c nhau th gi 8§
nhblt trong nsgy pch&8cp pghddh t hanh gi _ng L€ ¢ s’ d, ng, v, i

Li Wm ging n3um tr°n bblt k8 m t1, nt Zanh €b dygg t mi, Ini m®t L€ 1

Mg: m®p r 3% a t bim ph3ng, t2nh b3xng milim®t;

o %
=D.‘]r[i)
f.-"
3163 Chi Qu d~"y t blm

ChiQu d"y t2nh tSc§nb Q hmHitn hpbht3ncg aLl € ¢ gi 3iIng hoHc n®o L
ctng th. ¢ sau:

rp?\”
= —- 3.16.3

1K
Khi tbim L€ ¢ gi3ng c¢c- cé§c ng L€ ¢ n¥%c v o, th3 chi Qt
khing nh, hhn 12 mm khi L€ ng k2nh |, “ng khtng v<e€ t
khi H§€kadanh |, “"ng ve€ t qug 50 mm.
ChiQu d"y nh, nhblt ¢, a tbm c s d,ng c8c thanh gi 3ung
b3ungg mm ngoYi tr_. L"i v,i c8c kJt cblu h"n trong ti°u

3164B€, ¢ nh, nhblt c,a c8c "“ng gi ung

Khofng c8ch L€cng ntgOmlee & d® tr°n mHt s 1nMg5d phl[i kht
+ 12 mm

Trong L-:

d: n€ ng k2nh ngo"i c¢.,a “ng, t2nh b3xng milim®t ;

3165 Thanh gi Jbyng v~ "~ ng gi Jung

31651 Vdt i u

M, i thanh gi3Jng phli L€ ¢ " m t_ . thatmhchih@p &8in o akt
n-, tr. nhi n- L€ ¢ gdn v o tblm m"™ n- gi Jng.



5 =1 | 8 I 8
121 ! 12
LBl I I B
5 21 8 —
! !
a) b)
: 7
e |
=
_em:=_
S P 7 s ==
p) & Dién tich phén gach chéo la dién —«| i nhung khéng nhod hon
tich duoc 46 boi mbi cot 2,5t
c)

,E:EE

d)

CHDP THECH: T ' ng di ' n t2ch L€ ¢ ch ngnW cb ll€lccdit’ mh’
t2ch mng ta I bly di " n t2ch mHt cdt tr_. Li di n t2ch ¢

Hinh3.16.2-B€©., ¢ t hanh gi g Lve cdil’ n t 2



31652 K2ch the€e c

Di " n t2ch c¢cfn thifJt ¢, a thanh gi Jng hoHc ng gi ysng t ¢
L€ ¢ I bly ° ch®n ren) tr_. Li phfn b sung do tn m, n, I
thanh gi 3ng cho _ ngdtsubllt uc hoxepnh®p[ ncg a3.v3. 1) v~ nhon k
tr’ng m° thanh gi33ng ch u |~ t2ch c¢c,a phfn di " n t2ch

sublt t2nhetaBh, UewUglicesl) gi . a tr_c d ¢ c¢c,a b3nh v" th
Hinh 3.16.1(m))

Khi chiQu d"i c¢_,a thanh gi=3ng |, n hhn 14 | §fn L€ ng k?
L€ ¢ thay b=3ng 1, 34.

31653 Di " n t2ch L€ ¢ L. b"

Di°"n t2ch L€ ¢ L. b"i m i thanh gi ng phl[i b3xng di n
quatr ung Li Wm c,a L€ ng n’i gi.a thanh gi ®ng v~ LiWm L
ph3ing (xem H3nh 3.16.2). C- thwW tr_ Li c8c di n tz2ch
3.1654 Khoan d ¢ tr_,c c8&8c thanh gi Jng

Khuy/Jn ngh’' r3ng khi c¢- trhéM «-§8cchihQu hd gii AImtg, Lhehrc D@
clc8§c thanh ging L€ ¢c h"n ch u u ' n, L€ ¢ khoan d ¢ t

i thanh gi ?ung

saul2 mm so Vv, i mHt trong c_,a tbim (xem H3nh 3.16.1(a))
3.1655 Gdn t hanh gi Jng
C8&c thanh gi ung v~ ‘kohg i-Jndh Wi Wwh3b Ppth[rierb,d&st vulng g-

nh€eng khi khtng thwW th3 c8c thanh gi 3ng L€ ¢ bdt b3ncg
Lai "¢
C8c thanh

a gi 3ng L€ ¢ bdt ren qua tbim v' khtng vulng ¢
renl€ ¢ bdt v o tbm, trong L- c¢- 2t nhblt |7 2 ren ngdp
phLi€ ¢ khoan L¥ng c¢_, hoHc L, c FL  inhy, ihhtnbld dnnmy stoh v, 8
mm, Vv nh, hhn 3 mi sSovyviiveéchLleéngchud®um.8aukhi khing v€
L.c | ., 1. phli L€ ¢ khoan hoHc doa r, ngothea°m t_ i khi
LYang cC. ren.
nfu "ng givng bdt ren phrli nht ra kh, i mHt s ng kh?tng
C8c k2ch th€e ¢c m i h nnghgi Jidg, LW tdug@®n. hfisublt khtr
~ng sublt L nh thift kJj, f, L°i v.,i vdt 1li u yJu hhn t
3.16.1
3.16.5.6 n _ thanh gi ung
C&c thanh gi3ng ngang d“i tr°n 5 m phlianhe i Ung.t Yi L

3166 Tbim n®o g-c¢c v~° c¢c8c chi tiJt gi 3ung khsgc

C&c bQ mHt c¢c- thwW cling L€ ¢ gi3ng balng m t hay m t s’
(a) C8&8c thanh gi3ng ch®o

(b) C8&8c thanh gi 3ng ch®o

(c) C8c thanh gi3ang ch®o |li°n kJt bln | Q
(d) C8c tblm gi Jnmgg ntg@m g( thoHdec &™)
(e) Tbim ddp ch®m hoHc ddp n"i h”"n v o tbim kh8c t<€hng

Cg&c thanh gi=ng kiWu (a), (b)), (c) tr°n LOy phTi L€
1228, ri°ng m i h“n g-c¢c phl[i tu®©n t h, theo c8c y°u ctf



C8c tbim gi3ng trong phfn (d) phrli L€ ¢ thi/Jt kJ] nhe€e
3.16.5.2 v" v.i L, bQn k®0o |, n nhblt khing v€ t qus§ gi
gi Alhg c- thw L€ ¢ thift kJ ph% h"p v.,i y°u cfu trong
Tblddp ch3®m hoHc ddp n"i nh€® trong kiWu (e) phl[i L€ c
c. ANSI/ASMEBPV-VIII-1 L i vV, o c,m ddp ch®m hoHc ddp n’ i, ngoec
(a) n'i v,i c8c ¢, m 2 tbm L€ ¢ h"n chdmhwlti cntaa b bkt n
k8 tbim trhn phl[i |7 10 mm, v~

(b)Khi c¢c&c li°n k/Jt h"n L€ ¢c th ¢ hi'n b3ng m i h“n g-

tuan theo 3.16.
3.17 MHt s”"ng ph3ng
3171 Y°u cfu chung

ThiJt kJ c8c mHt s " ng ph3kgWurong phifftth©nttheolLAB
theo ti°u chuXn TEMA

3.17.2 L/h€a 1quy7.L  nh, s€&€ b° sung sau

3178 Cfu "ng mHt s ng

31781 CFfu “"ng nh, nhBblt

¢t nhblt 96% cfu "ng mHt s " ng phTli khtng nh, hhn cfu

(a)uCfng L "nh m ¢ |~ hi u s’ gi.a be ¢ ',ng L nh m c¢c v
xem3.17.9 v° 3.17.10 cho be, c ng v~ o I, ng)

(b) Dung sai c¢cfu "~ ng:

(i) bxduqg2 sai |, khoan + 0,5 mm L i v.,i "“ng c- L€ ng
(ii) sbdunngg 2sai |, khoan + 0,8 mm L i v,i “ng c- L€ ng

Trong L- dung sai pldpv kpilotanc hbi Iug do,y04 "tnh m_ ¢ c_, a mHt
C.,n 1Y9i 4% cfu “"ng mHt s-dp)dg 2ph i nk htirngn nthln hOhnl (npm t h
Khitm c¢cfu "ng nh, nhblt kh*ng cfn tr. c8c r«nh v&8t cho

31782 C&c "ng L€ ¢ h"n v,i mHt s ng

Khi c8c "ng L€ ¢ ¢~ L nh v' o mHt s"ng b3ung ph€hng pht
th. ¢ hi' n t t m i d'm ivigh@mgn'Lli @{GxXQamcH3nh 3.17.11) v
y°u cfu trong 3.17.8.1

3179 B€, ¢ " ng

Khi §c "ng L€ ¢ ¢ L nh ch® b3aung ph€ehng ph8p n¥%c  ng
c8c i8 tr° sau LOy:

c
g

(a) p b3Mgilyv2sdtblt c[ ic8kehitrhg Ngh% h'tp aw, iL phfn (b)
p

(b) b2glg il,vi17 dc§c thiJt b trao L i nhi t LHc bi t
ki n I'" vi ¢ r, r°" m i gdn "ng khtng gO©y bblt ¢c. s. ng
LJn m. ¢ khtng thW ' chmigpe iharm /L €Yo, LM m blfo c¢- thwWw duy
v.a phli. nW LIm bfo duy tr3 L k2n c¢c.,a "ng Vv,i c8c
sau LOy:

(i) n., ch°nh | ., n nhblt gi_._a nhi t L, c¢_,a thr®n v~ chblt

(C&c "ng c- c8c LFu "ng n3um trong LiQu ki n khi _ ng
% ng sublt chl[y c¢c.a tbm (LiQu n"y th€ ng gHp khi s d,
sang thép)



(iii) Nhi"t L., chblt |, ng5C, khinhibktlg ksh™2mgg cn-° nh'v & "t ggiu«gn
v nhi t kh8c nhau L&8ng kW

31710 C8c |, "'ng

317101 n<€ ng k2nh v~ L, nhJun

C§c |, trong c8c mHt s"ng n¥%c “ng phl[i L€ ¢ gia ctng
khe h° theo L€ ng k2nh |, n €BBIt MR trohg ¢, B[ hg, 3v17c
ngo“i, khi “ng L€ ¢c ngl[ m®p hoHc viQn m®p phrli l oY I
n“i v.i tr€ ng h p trong 3.17.11.1 c8c |, n%c “ng phl
m, i r«nh r, ng kholfng 3 mm, s©u 0,5 mm.

Cg&c |, tronngg ch§cn mHtg sni© khlng n%c " ng tr€ ¢ hoHc sau
bblt k8 ph€hng ph8&p n"o, v2 d, nh€ bung cdt hhi, t udn
(a) Khe h theo L€ ng k2nh |, n nhblt phl[i khtng ve€ t
(i)%hol—bc

e .
(i)301 Bly gih& ot r nh, hhn

Trong L-

tt chi Qu d"y th"nh " ng

do0 L€ ng k2nh ngo”"i c¢.,a "~ ng

(b) Cho ph®p m i I, ch” L€ c¢c c- 1 r«nh d ¢ (do cdt ht
ve t qug§ 50% chiQu s©u c¢c,a |,. Khing chocKHh®png- - c8&c
nh, nhblt. Chi Qu s©u c8c r«nh khing L€ ¢ ve€ t qug§ gi, i
0,5 mm L i v.,i c¢c8c ~mgsnmm L€ ng k2nh ngo" i

1,0 mm L i v,i c¢c8c “ng c¢c- L€ ng k2nh ngo”"i t_. 32 mm I
1,2 mm L i v,i c¢c8c "ng c¢c- L€ ng k2nh ngo”"i t_. 63 mm I
1,5 Liic®%c "ng c¢c- L€ ng k2nh ngo”"i tr°n 75 mm

Phfn c,n | Ui c.a bQ mHt |, phrli n h Jjun . Cho ph®p th, ¢ I
c8§c r«nh cdt ve€ t qug§ gi.i h4n tr°n.

(c) C8c |, “ng L i wv,i c8c b3nh | " m viént’75°C §p sublt cz:
hay dee,i pt[i L€ ¢ gia c'ng b3ng m§y.

(d) CFu “"ng nh, nhblt ph[i th,a m«n nh_ng y°u cfu c, a
C8&c "ng c¢- L€ ng k2nh ngo"i, dung sai, v° L€ ng k2nh
3.17.10 ¢- thw L€ ¢ s d,ng v.i LiQu ki n:

()Kheh® theo L€ ng k2nh |, n nhblt (b3xng vi ¢ n,i suy nJ
(ii) n€ ng k2nh |, L nh m ¢ khing |, noquaas5nme ng k2nh
hoHc @, Otlly theo gi § tr° n"o | ., n hhn, hay

(i) Thay cho cach lamtrong (i), m, t gi § tr L€ ¢ thh® ¢ s tH2oh hreng.
3.17.11.4 LW cho ph®p L i v,i mi s. | "m yJu do ve€ t
ti °u chuXn.

Bfng 3.17.10
n€ ng k2nh |, “ng, sai s v° khe h° cho c§c



n€ ng k2nh |, "~ ngKhe h" L’
ne n dung sai theo L€ n
"kinh ', n nhblt ( pyngsai
ngoai | Dung sai Ldp chu Ldp chh 1&2)S c, ng t
L njL€ ng . _|Dung sai . . n n
m c ngoai ne n g ne n Dung cho 4% céac
c a k2nh (chd (k2 nh : L dp I
. sai (chu L dp @ .
n go m ¢ ¢ thich |m ¢ Cthich 1) chuX
I, I,
1)
+0,05
6 +0,1 6,57 o1 6,53 +0,05 0,38 0,32 0,18
+0,05
10 +0,1 9,75 o1 9,70 +0,05 0,38 0,32 0,18
+0,05
13 0,1 12,95 o1 12,78 +0,05 0,41 0,32 0,2
+0,05
16 0,1 16,12 o1 16,07 +0,05 0,41 0,36 0,25
+0,05
19 0,1 19,31 o1 19,25 +0,05 0,41 0,36 0,25
+0,05
25 +0,15 25,70 o1 25,65 +0,05 0,51 0,46 0,25
+0,075
32 +0,15 32,10 32,03 +0,075 0,58 0,51 0,25
-0,15
+0,075
38 +0,2 38,56 38,45 +0,075 0,74 0,64 0,25
-0,13
+0,075
50 +0,25 51,36 51,26 | +0,075 0,89 0,76 0,25
-0,18
CHU THICH:
1 96% |, “"ng phli th, a m«n y°u cfu n"y. 4% c,n | Yi c-
dungsail€ ¢ 1li t k°, v° khe h° L€ ¢ ttng th°m t€hng _ ng
2 Khe h° | .n nhblt theo L€ ng k2nh = L€L&€gng2khnh, |
nh, nmblf ng, ( L-dungpsain. c
3 LoYi 1l dp n"y ¢c- thw L€ ¢ quy L nh b"i ng€ i mua nh-
ntng ch mgmswmblt, v2 d, nh€ trong c8c "ng th®p austeni
317102V tr2 ¢, a c¢c8c m i h”"n
C8c |, “ng c¢- thw L€ h nk hgiaSp xm®p® n2 qpuha2 am” iv, i Li Qu ki
Lodn m i h”n ° 2 ph2a |, 2t nhblt b3ng 3 I §fn L€ ng k2r
sau:
(a) n'i wv,i b3nh thu,c lo4i 1: C8c m i h”"n th,a m«n c

% L€ ¢ kbhWwmg tX aguang hoHc si°u ©m, v° m i vi ¢ x 1



L€ ¢ th ¢ hi'n tr€e ¢ khi h"n ng. C8c m i h"n L€ ¢ gi
g”m cl bQ mHt | LQu L€ ¢ kiWm tra b3ung t. t2nh hoHc
(b) vn'ii b3nh thu,c lo4i 2 v 3: C8c m i h”"n th, a m«n
L€ ¢ kiWm tra b33ng t. t2nh hoHc thXm thbu LW ph&§t hi
th2ch phli L€ ¢ bao g°m trong h s~ mHm gJjugdo kho®t
31711 Gdn "ng v o mHt s ng

3171121 Y°u cfu chung
C8c "ng phrli L€ ¢ gdn v o mHt s"ng b3xng m t trong nh.

(a) N¥%c "ng, n%c sau L- viQn m®p, n¥%c ngf m®p, n¥%c vi
kin.

(b) Hankinsau L - n %c .
(c) H'"n ¢+ n%c hoHc h"n kh?ng n%c.
(d) Ch™n v™ Dbt m i n’i

(e) Bdt ren v"™ n¥%c, c¢c- h”"n hoHc kh*ng h”"n k2n.
(f) C8c ph€ehng ph&p khsgc L€
T n

c chblp nhdn qua th, c tJ \
n"i v.i vi ¢ s d.ng chblt I, ng c-., thWcg©ygcpBFi hb®icc
gia ctng ¢ 2 r«nh LW gi chHt hoHc phT[i L€ ¢ h"n kz2r
minh |~ L[fm blo qua th,c tJ] v° th nghi m theo Ph, |
n i v, i c8c ng d,. ng kh§8c, khi28p MB&®Itf hayJohkJtlLn t
175°C , csgc | n¥%c "“ng c- 1 r«nh LW gi,. chHt tr°n mHt s
r<«nh LW gi chHt tr°n mHt s"ng c¢c- chiQu d"y |, n hhn I
gh®p L€ ¢ x8c L nh tLthwogi3 . 1c7h Hitl .c4- tthRPW rbsn hqu a .
C8c m i h"n k2n khtng L€ ¢ coi Il g-p phfn vi o L b Qr
L LW khtng tr8&8nh n_ t. Khi m’° i h“n hoHc v?¥%ng [nh he' r
s"ng ¢ thw phli ch  u tmhf,nn&ng kW, th3 “ng clng
Khi c¢c8c "ng L€ ¢ gdn b3ng ph€hng ph&p n¥%c, th3 chi Qu
do £tn m, n, phrli khing nh+ BR25100mmmtbyHt h@ 0135 & t r- |
v phlfi khtng nh, hhn chi Qu d” yKhkih wys8/En “cnfgo Lt@ ocn gg dl nbg
ph€ehng ph8p h"n, th3 c¢chi Qu d"y mHt s " ng, b, t Li phfn
g dun ng m t c¢c8ch th, a m«n.
Bfng 3.-ChiXQuld”"y nh, nhblt c.a mHt s”"ng n¥%c
n€ ng k2nh ngog i ( ChiQu d”"y nhmHitn hsbipn ¢

mm mm

12 12

15 12

20 15

25 20

32 22

38 25

50 32

317112 Khtng s d_, ng.
317113 N%c "~ ng



Khi c8c ng L€ ¢ gdn ch bysng ph€ehng ph8p n¥%c, ths3 Lf
tr°n bQ mHt mHt s”"ng. n'nig W ic widig &oHk, rkgh ! mhgbltt nk hmt, n
thi/jt kJ khtng ve€ t qug 3 Mpa v° L€ ng k2nh ngo”i ¢, @
c- thw th_t v" o kh'!ng qug8 3 mm d€, i bQ mHt c, a mHt s~
tud©n theo nh_ nd7%4u cfu c_, a 3.

317114 n, bQn gh®p " ng
Khi c¢c8c "ng L€ ¢ h"n v o mHt s ng, th3 t[i tr ng tz2nt
“"dox chi Qu cao c¢c_,a ®Bi7ill h"n x 0, 8f

Trong L-:

doo L€ ng k2nh ngo”i L"nh m ¢ c¢c.,a "ng, t2nh b3ung mili:
f: n, bQn t&iMWoH& / Jmet as“ " mg, | bly theo gi 8§ tr° n"o nh,
Khi c8c "ng L€ ¢ gdn b3ung c8ch n%c v o mHt s"ng, ths3
byng th, ¢ tJ c¢c.,a c8c thi/JJt b hoUt H ng tam thoHm b lnc
bJndg phli L€ ¢ s’ d.ng trong c8c t[i tr ng x8c L nh b
CHDB THECH: Ph, l . c A1 ANSIW&ASME dB¥V cVI It hW hhn cho c¢§
m i gh®p "ng v,i mHt s”"ng.

3.17115M i gh®p "ng b3ung ph€ehng ph&p h"n

Khi c¢c8c "ng L€sénp,nth3ogmipttr3nh h " n L€ ¢ ch. ng nhdr
ph% h  p tr°n c8c m i h“n mt ph, ng LW LTm bl[o ngblu m t
khuy/khtmdg thW chblp nhdn. C8ch chuXn b m i h"n v’ k2
L€ea ra t317.n. H3 nh

CHD THECH: N°n n%c nhG " ng sau khi INithipénhantag L i v, i
khéngnic" ng, gia cing ngu, i ¢c- thW [nh h€ ng t2nh nktng ¢
31712 Gdn mHt s" " ng v " 0o t hoOn

M i gh®p phli ph% 1h?2 ,p tvrdangd3lnth 3h'17ra c8&§c m i gh®p ti

ph€hng ph8p kh8c L[m blFfo an to"n v"™ t2nh nktng t<€hng 1



a) Han kin
(Chu thich 2)

fy
1.Gtynhs o |

PSR

M-

fy mihd nkdt
L

i

) Mé&i han kin J

{ Chu thich 3) t: = 3 mm nhd nhét véi médi han { Sir dung khi t Ién hon hodc
kim loai bing tay bdng 5mm )
s i i

e A I

!

i

h) Mé&i han khe mép

{diing khi t; nhd hon hodic bing 5 mm)

CHU THICH:
1.tt' Chi Qu d"y L  nh m ¢ ¢, a ng
tw Chi Qu d"y L  nh m ¢ c¢c,a mHt s’ ng
L Ot,
D1 = 1,5t + 2,0tt
W=t
2. Khol[ng c8ca o8&c nhottheyn g 2mngt | bly gi § tr° n~
3. N°n chuXn b kiWu n"y khi ¢+ kh[ ntng m i
4. MHt s"ng n°n L€ ¢ kiWm tra hi ' n t€ ng t8&ch
5. Khi c¢c8c LiQu ki n | "m vi ¢ hkohtHdc (reghi t t hs3
6. Xem 3.17.11 cho I, v’  nYac ng

15 ° nhd nhit

1.5¢y nhd nhdt
fpnhé nhdt

L

*—-

I =t

b) Médi han kin c) Mdi han kin d) Mé&i han J phing
vat mép duge loe ra { Cha thich 3)
+— 31" nhad nhat
it A
| 1} i ninde ~0 % b, b it
1 1
I -t —U'-—
' t I ) [ ]
o = 3 nhdshe I Fram i
| i)
1
]
! i

f) Méi han kin trong (Chi thich 3)

g) Méi han khe V (Chi thich 4.7)



n°n s d,ng khi y°u cfu bi/Jn dur

ph% h°p cho Vvi>1%5 h"n h q L

7. C8ch chuXn b n"y

8. C8&8ch chuXn b" n"y khilng
mm (axetylenhoHc > 2,5 mm ( GTAW)
9.CachchuXn b n"y cho ph®p s d_,ng v,i 8p sublt thblp v~

Hinh 3.17.11-C8c¢c m i gh®p "ng ti°u biWu b3ung ph€hng p

L ke 1 3 .
| |ts @ Yy [t @ { s
I 1] i

a% s
il I i —
—? i B ~EThanh d&
avb 22t ST | asb 224 a 22t a2 2tg
- o > Rz
== == =] cnatiens =] (cnaticns
(a) (b) {c) vas )
Vach éng duoc 68 hodc khong dugc d& bing mbi han don
L 21 >t Tl fe 8
4 T T 1 P sl
kas | ‘5 1 :.[s i ] 1‘5
"Y 1 r _Y:Y_ | rv
le) () gl (h)

Céc vach trung gian d& hoac khong duoc d& - badng méi han kép

(L 2 t/3 nhung khdng nhé hon 6 mm; a= t.)
- ]- t/3 nhé nhét

la, |
i
> 3 +8, 2215
? A 21s : 3y = 0.53,06n 2.0a,
l L e E Cha thich 4
(il (k) 0]

Vach éng dugc @& hoac khéng dugc d& bang mbi han kép



! g * G2 i A 4
:_fs fel 2 s
o | a l - 2
\/E‘ S | -
TJ—chathicnas = - {'."}‘?1 F ool | e
A (=hik Ekch 4 Chi thich 4
inl (ol (pl 1]
/ —c
L5
1|
£
Madi han kim lagi nay oo thé s i
= - dirge brdt nrde khi hoan tt |2 ]
= B mdi han va méi ndi e
: IChﬂlhil:.h4 =

is] it]

Cac vach dng dwoe div hodc khdng A vii mép bich dwoe bét bdng bulbing
Bugcdd: a+bz2t:;c20,7ts; ¢ 20,3 t: vA 6 mm
Khing drgcdd:a+bz=31t;c=210t ;¢ 20,5 vA 6 mm

£l I (i

Céac vach bng duge kep chit (cac mbi ndi oo thé 14 toan bd khéng gian hodc mét nhé)

o MAu kidm tra sire cing MAu kidm fra sirc cang
=2 + =2 1
[t | s
el } | ]
“Jl |
] | |
| | |
I | |
™. Burrng bitn ngodi cila : : Budmg bién ngodi clia
| phén dwge rén | [ phén dugrc rén
1 M !
! I I |
| | | |
| 1 H-
Chidy diy cla bign Chidu day cia bign
phing hodc vach éng phang hodc vach dng
Chai thich 6,7,8 Chii thich 6,7.8

(x) (¥}



_ MAu kiém tra sire cang

=4 f
E‘ _|!s
T I
. N, e
Bwdng bién ngodi clia phan /I o ey
durgrc rén I
|[ h 2 154
[
l— -
Chiéu I;E"L].r clia i;;l phéng
hodc vach éng
(Chil thich 6.7,8)
(z)
MEu kidm tra dd bén _ Mau kidm tra 36 bén _.
1 ! : 1
i s It
i i 1
. & B4 déc Iém nhdt 1:3
| Burémg bign ngodi cia phén
I || dwgc rén ~ .
I ] Bwdrng bign ngoai cia phan
:l J durgre rén
- - L. ||
Chiéu day ciia bién Chiéu day clia bién
phéng hodc vach éng phéing hodc vach fng
Chil thich 67,8 Chil thich 67,8
(aa) {bb}
Vach éng duge dé hodc khdng d& duge rén vii dng boc ngoai
Hinh 3.17.12-C8c¢c m i gh®p mHt s ng v, i thon ti°u bi
CHU THICH:
1. MHt s"ng L€ ¢ L. <c&p 2stubbthblt®° n80mHs ts[Cing rl@gc ch u b
2tt1' " chi Qu d"y danh nghoga ¢, a thon tr Li b’ sung do
3. VQ chuXn b m i h"n ti°u chuXn xem H3nh 3.19.3 (D)
4. MHt s"ng phli L€ ¢ kiWm tra phgt hi " n t&§ch | p.
5 Ch" L"i wv,i c8c b3nh lo4i 3
6.Khéngchophép, nJju L€ ¢ gia ctng t. t blim c§&n.
7. MXu th k®o, nJju c- thw, L€ c Iby “ vinh b°n tronc
8. Nh.ng m i h"n L€ c¢c ch” ra trong c8c h3nh t_ (x) LJ
khtng c- tbm | -t, wWni mliQw ki 2n Inhbh 1s$° 0h9 v~ L€ ¢ |

hoHc thXm t hblu.
9. M i gh®p c¢c8c th®p nh-m F hoHc G phli |7 c¢c8c m i h~



3.18 C&c |, kho®t v" gia c€ ng
3181 Y°u cfu chung

C&c y°u cfu trong 3.18 n"y &€ dgngh%hg t8&tnlih®ho®t )\
cfu, L8y cong v~ L8y ph3ng. C8c¢c y°u cfu L- d a tre°n s
mHt c¢c_,a |, | "m mblt L°i x_.ng tr°n LoYn thoOn, Vv phln ¢
v.,i h'” s° an tognlli 4 v L5 $®ndk®o c.,a vdt | i u tho
nh€e tli tr ng do gi«n n° nhi " t, tr ng | € ng khtng L€
gi 8§ ° LOy. C&8c nhon t° n"y phrli L€ ¢ xem x®t khi th2cg
n"“o Lhay d+e, i nh._ng LiQu ki n c¢c_,a tT[i tr ng | Hp Li I H
3.18.2 KT hi  u.

cg&c kT hi’ au Loy L€ ¢ &§p d.ng trong 3.18 n"y:

u
t ChiQu d"y t2nh to8n c¢c,a thon hoHc L8y IiQn nh€e x8c
theo 3.15 (khtlng hi2@u d'hyf,n xoémsu.ndg. X), t2nh b33lung mil.

tpChi Qu d"y t2nh to8n c¢c,a th"nh "ng nh8nh khlng h"n c
ngo-" i nJu c¢c- (kh'ng t2nh phfn b’ sung chi Qu d"y, xem

T1Chi Qu d"y L nh m rc cphrfrnhb'nhsbdgmhdotbn m, n, t2nh b3

(2]

TpprChi Qu d- L"nh m ¢ c.,a "ng nh8&8nh, tr_. phfn b" sung

y
Trichi Qu d-vy
1

L"nh m ¢ hoHc chiQu cao c¢c,a phfn t’ gi a c
H®nh 3.18.10), t2nh b33ng milim®t,;
d @ ng k2nh c¢c_,a |, kho®t ho"n ch" nh tr°n mHt ph3ng xe
(xem H3nh 3.18.10), t2nh b=ng mili m®t,;
dmn<€ ng k2nh trung b3nh c¢c.,a c,a |, kho®t ho"n ch” nh t
sung do tn m, n (xenb3BBEgn hmi3l.ilng®@t1;0) , t 2 nh
Dn€ ng k2nh trong c¢c,a thon tr,, LoUn c¢c?n hoHc thon cf
H3¥nh 3.18.10), t2nh b=ng milim®t,;
cB’ sung do tn m,n, t2nh b3xng mili m®t ;
hChi Qu cao b°n trong c, a L8y, t2nh bxung milim®t;

FH s° LW x8cnly ohngiaide (xem H3nh 3.18.7 v° 3.18.7.

frln, bQn thifJt kJ] ¢c,a “"ng nh8nh cdm xuy®°n gqgua v o chi
Lg8ynheng khtng |, n hhn 1.0)

= 1 cho "ng nh8nh cdm xuy®°n qua

fon, bQn thigt kJ c.a phfn thhi"Quh d"nyg cn hag nhh ©n€ cthiraa ckht
thiJt kJJ c,a th©n hoHc L8y (nh€eng kh'ng |, n hhn 1, 0)

facBung gi § tr vl hhn c_ a f

fun., bQn thiJt kJ ¢, a tbm b% chia L, bQn thi/Jt kJ] tho

dB=ung 1,0 khi |, khbom®tl inQam (tkrhe*mgp hFm ), ho Hc
Bng h" s~ bQn m i h"n tra t. B[ng 3.5.1.7 khi c¢- bblt
m i h"n khsgc.

KiH s~ ph, thdo/ 2hvvdo k&csl nh b&n k2nh cfu t€ehng L€h

LKholng c8ch t tOm tOm t_ akho®kho®t | i Qn kQ, t2nh b?-



AiDi " nm t2ch tifJt di°" n ¢c.,a phfn chiQu d"y d€ c¢c_,a b3nh
vubng (xem 3.18.10);

A:Di " n t2ch tiJJt di " n c.a phfn chiQu d'y ni€ c_.a th” nh

b=yng milim®t vulng (xerh 3.18.10) .

3183 H3nh dlng |, kho®t

L. kho®t t "t nhblt |I'" h3nh tr_,n, nh€eng clng c- thw |~

b°i 2 ¢cYnh song song v ~ 2 LFfu I b&n nguy t)

L. kho®t L€ ¢ tYo b'i tmgchoHa hngkh?*hgt vuhngmg: -c Vv, i

Lg8y, ths3 khi thiJt kJJ ¢c- thW xem nhe |, kho®t dUlng el

Khi k2ch the ¢ tr_ c d’i c. a | kho®t elip hoHc h3nh I

phfn gia c+¥€ ng qua k?2c t h€cd nt t_hd g W gh( ingt g tsh°

gu8 m . c do bblt k8 m! me xodn n"o go®©y r a.

cCgc |, kho®t ¢ thw c hanh dling kh8c v, i nh_ng h3nh

b&8n k2nh ph% h  p v" b3nh 2t nhblt |~ annKmhédm nh€ khi

I, kho®t «c- nh_ ng phfn L, bQn ¢, a ch¥ng kh®'ng thW t2ry

nghi ng’ S . an to"n c_,a b3nh khi c- c8c |, kho®t nh-e€

th,y | ¢ LW kKkiWm ch_ ng (xem 5.12)

3184 K2 ch ¢ I kho®t

31841 Tr °n t h®©n tr , ct'n hoHc cfu

g§c | kho®t L€ ¢ gia c€ ng m t c8ch th, a L&ng tr°n t

Q k2ch ¢.. C8c y°u cfu vQ gia c€ ng c8c | kho®t trc
|

kho®t sau LOy:

C

v

c

a) n ®Bnh ic-bL€ ng k2nh tro
L€ ng k2nh
b

b

K

n ng nh, hhn hoHc b3xng 1500 |
.a b3nh nheng kh

c tng ve€ t qu§ 500 mm.
) noi v, b3nh ¢c- L€ ng k2nh trong |, n hhn 1500 mm:
3nh nh€eng khtng v€ t qu§ 1000 mm.
hicfn thiJjt ¢- nh_ng I, kho®t |, n hhn, ths3 c¢c8c |, k ho
L€ ¢ gia c€ ng bubng m i bi " n ph&p th2ch h'p, nhe€eng 2t
Gia c¢c€ ng n°n ph©n b" gfn v.i v¥mglng/]d/ Jighfrv,. gi & k
c€ ng cfn thi/Jt trong khol[ng c8&8§ch 0,25d vQ m, i phza ¢
s, ¢On nhdc LHc bi' 't LJn c&c chi tifJt chj tYo L€ c s’
y/JJu; gia c€ ng th€ ng nhdin Kl csm d, cgcthr§¢ hukdm t h©n d
b:nh hoHc v¥%ng xung quanh |, kho®t; c8c m i h“n c¢c- ti
I, kho®t L€ ¢ tYo tr,n v,i b8&n k.Xmh rkhdaqglWhoM ch_ 9 Xt
guang m i h“sn, d . hrfg cph@thny ph8p ki Wm tra b33ng thXm th
nhi_ m t_, hoHc kiWm tra b3ung thXm thbu hoHc b3lung hyt
M ¢ L, s’ d, ng c&8c bi' ' n ph&p tr°n ph, thu, ¢ v'0 . ng ¢
ngh ds Ldpmg. N°n c- th nghi " m th2ch h°p LW ki Wm c|
LHc bi t nhe ¢ a | n gfn b33bng L€ ng k2nh b3nh, ¢ a c-
h" p t€hng t.
31842 Tr °n L8y cong
cCgc | kho®t L€ ¢ gia c€ By khhtng8chAntbjai LBHg v0Q° k2t
k hi I kho®t tr°n L8y ndp c¢c,a b3nh h3nh tr, Il . n hhn ]
| " m W3 Yn c¢c- vai cong ng€e ¢, hoHc LoUn c¢ctn c¢c- vai
Lfu nh ThiJJt KBltpk[i ct8c©ry°tuh cFu ¢, a ti°u chuXn n"y
nhi m c8§c y°u cfu n"y L€ ¢ &p d,ng Xem 3.10 v~ 3. 11
31843 Tr°n L8y ph3ng



Khtng c¢c- gi i hdn vQ k2ch c. L™ v, o I, kho®t tr°n LE¢
3.185 V' tr?2 I, kho®t

31851 Ngo~"i c&c | kho®t khtng L€ ¢ gia c€ ng theo 3.1
L kho®t phli L€ ¢ b" tr2 c¢c8ch nh_ng ch, khtng li°n t
nh.ng ch, tiJlp gi8p gi_a c8c LoYn c¢c*n v~° LoYn tr_,) m,
hoHc t8ykhit thi/Jt kJ c.a c8§c | kho®t L€ ¢ ch.ng t, |
t hw 3%U8.)

CHP THECH ni Qu n"y (3.18.5.1) cho ph®p I, kho®t kr
nh€eng LiQu n"y khing cho ph®p theokPhfmhb ngs wn@Qul kd_ a
LHc bi 't L€ ¢ th, a m«n

31852 H€, ng c, a c8&c | kho®t kh*ng tr ,n

L. kho®t kh'ng tr,n tr°n thon tr, hoHic c¢c*n phrli L€ ¢
ph3ng v,i tr_,c d ¢ c¢c,a thon.

31853 Num tr°n m i h”"n ho#&dc n3m cUYnh m" i h

L. kho®t num tr°n hoHc n3lm cYnh m’ i h“n phli th, a m«r
a. L, kho®t L€ ¢ gia c¢c€ ng ho"n to"n theo 3.18.7 c¢- t
b L., kho®t khing L€ ¢ gia c€ ng (Xem 3.18.6) c¢c- thw
LiQu k I, kho®t L€ ¢ kho®t b3ung m8y v~° ph% h p v.i c8§
hoHc 18. 2, hoHc m’™ i h“ n, tr°n LoY9Yn c¢c- chi Qu d~i b Jung
kho®t num gi_a LoYYn L-, th, a m«n c8l. tC8a khhuwyht cthdtp
L« L€ ¢ | oyi b, ho"n to"n khi kho®t |, (n3m trong phi
k hi L8nh gi 8§ m c L, chblp nhdn ¢, a m i h™ n.

c. Khi ¢+ nhiQu hhn hai | kho®t khtng L€ ¢ gia c€ ng
ths nj>wmgcfu vQ h™ s bQn m i h"n hay h' s | "m yju d
I kho®t phli L€ ¢ gia c¢c€ ng theo 3.18.7 hoHc 3.18. 1:
d. C8&c |. kho®t khtng L€ ¢c gia c€ ng (xem 3.18.6) tr°
h“n gi &8p m®epl1XhmmgLdi€ v, i tbim d°y 38 mm tr° xu ng, tr
m«n c¢c8c¢c y°u cfu c,a (b) tr°n LOy.

3186 L, kho®t khtng L€ ¢ gia c€ ng

3.186.1 Cg8c |, kho®t Lhn

L, kho®t bi"t Idp tr°n c§c b3nh kh'ng chtcogias, thay L’
c€ ng th°m, ngo"i gia c€ ng v ' n ¢c- trong kJt cblu, the
(a) L, I.n nhblt (Xem ch% th2ch) c¢c,a kJt cblu h”n hoHc
(i) Khi c¢chiQu d°y L "nh m c¢c c,a thon hoHc L8y khlng I,
(i)Khi chi Qu d"y L " nh m c¢c c,a thon hoHc L8y I, n hhn 10
CHD THECH: Trong n"y, c¢c_. |, L€ ¢ | by b3ng k2ch the c
L€ cvn’ii thon WoiHc nggyn.” i khtng h€ ngkié®m thel¢ IL€enc |
nhblt |, kho®t .

(b)C8&c kNt c¢cblu ¢c- c¢cbly ren, s d_ng v2t cbly (xem H3nh 3
hoHc L&y khtng |.n hhn k2ch the ¢ L°i v,i “ng c¢c- L€ 1
3.186.2 C8c |, kho®t c¢h?¥nm

Hai |. kht'geg h€ c-gtadwW L€ ¢ b" tr2 tr°n phfn tr_ , phi
v, i LiQu ki n I'" ¢chiQu r,ng c¢c.,a phfn n i gi.a bblt k38
c.a |, kho®t | . n hhn, tr_. khi h" s° | "fmuyduadd. RKho®t



Khi c¢c- nhiQu hhn hai |, kho®t khtng L€ ¢ gia c€ ng, t
theo ¢c8c y°u cfu trong 3. 6.

3187 Gia c€ ng |, ri°ng bi t tr°n thon v~ L8y cong
31871 Y°u cfu chung

C8c y°u cfu c,a 3.18.7,8pngomlg ¢ho tblt cl[ c8c

(a) I, kho®t nh, theo 3.18. 6;

(b) I, kho®t tr°n L8y ph3ng theo 3.18.9;

(c) |, kho®t L€ ¢ thifJt kJ nh€ c&c LoUn ctn theo 3. 1
(d) I, kho®t I, n tr°n L8y theo 3.18.4. 2.

Gia c€ ng phli L€ ¢ t2nh to&n LsSao Lcho Q@ &¢ y°a@ ngfw vQ
viing cfn gia c€ ng L€ ¢c th,a m«n tr°n tblit ¢l c8§c mHt
g-¢c v, bQ mHt <c¢c_, a b3nh. n i v, i I, kho®t h3nh tr , n t
mHt ph3ng t2nh to8ncchontfhbltr ngidoe, Bpl)] kho®t bi t
phfn gia c¢c€ ng cfn thi/Jt phl[i L€ ¢ t2nh to&n L, tr°n
Gia ¢c€ ng ¢c- thw I de, i dng L. d"y gia titng c, a thc
c.a chi tid&cnpBnhki n ng LHc bi t c, a L, d”y gia tt
qguanh || kho®t b°n trong hoHc b°n ngo’i b3nh; h o Hic
CHDP THECH: Phfn gia c¢c€ ng n3m gfn ¢ a nhblt |~ hi u qu
gilm ° nhi m" phfn gia c¢c€ ng xblp x° nh€© nhau b°n tror

31872 Di n t2ch gia ¢c€ ng cfn thifJt tr°n thoen, L§y con:i

T ng di'n t2ch tifJt di' ' n c,a phfn git cE”mgbblA, k 82 mHit
ph3ng n"o c,a b3nh ch u 8p sublt trong phli khng nh,

A = dtF + 2Tpq t F(1- frq) ..3.18.7.2
Trong L-
dn€ ng k2nh c¢c.,a |, kho®t ho"n ch " nh tU4i mHt ph3ng xen
m,n, t2nh bxng milim®t;
FH s° LiQu ch nh LW b% v o s, thay L i c¢c.,a c8c _ng s
kh8§c nhau Li qua phfn gia c€ ng v,i c8c g-c kh8c nhat
phrli Le ¢ s’ d. ng cho tblt ¢l cblughéghb,cg8¢c°hg Khao®t 3L 9
gia c€ ng tr°n thoen tr, v thon c¢ctn khi phfn gia c€ r
tChi Qu d"y c¢cfn thiJt c¢c,a th©on v"° L8y 1iQn (kh'ng h"n)
sublt t2nh to8&n, t2nh b3uxng milim®t, ngoYi tr :
a) Khil | kho®t v° phfn gia c¢c€ ng c¢c,a n- ho"n to"n n3um tr
ch, m cfu, th?® t | " chiQu d"y c¢cfn thiJJjt theo 3.7 cho
c,a Ls8sy;
b) Khi 1. kho®t n3um tr°n LoYn a@9m,cirm?3l itQnd "c-chli®ung Kk
L€ ¢ Lo tUi ch, ¢+ “"ng n'i cdm v: o th"nh trong c_.a c!
c) Khi I, kho®t v° phfn gia c¢c€ ng c.,a n- n3um tr°n L§\
tr,n c- tOm tr%ng v,i tO©m c,a LS8y o, a ct-h@n€ ntghs3k2tnhl b7
chiQu d"y cfn thilJt cho mHt ¢B(K1xleim@m(nkgh}3ngl 8h"7n)2 c -

Blng 3.18.7.2 Gi§ tr° ¢,a h s b8&n k2nh ¢
D2h| 30 | 28 | 26 | 24 |22 |20 |18 |16 |14 |12 | 1,0
K, /1,36 (1,27 /1,18 1,08 0,99 |0,90|0,81|0,73|0,65| 0,57 | 0,50
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Hinh3.187-H° s~ F cho di " n t2ch gia ¢c€ ng cfn th
31873 Gia ¢c€ ng cfn thiJt tr°n thon v" L8y cong ch u §|
Tr°n thon v u L8py scuobitg ncgho = i :

(a) Phfn gia ¢c€ ng cfn thifJJt cho | kho®t trong b3nh
gi § tr’ y°u cfu tui 3.18.7.2, trong L- t I'" chi Qu d”\
ch u 8p | ¢ ngo’i v

(b) Phfn gfa ti€ Ay cho | . k ho®t m i thon c¢c,a b3nh r
khi th©n ch u 8p | ¢ ngo"i, v v,i 3.18.7.2 khi thon
phdn nh&8§nh chung L€ ¢ gdn v o c8c vs&ch b 3pgkmii h”n

ch™ ¢ §p | ¢ trong kh'ng gian gi_a c8c v&8&8ch b3nh, tt
L€ ¢ gi=yng b,i nh&nh chung.



31874 Gia c¢c€ ng cfn thiJt tr°n thon v" L8y cong ch u §|
[uén phién

Phfn gia c€ochy w_8&p bs*umtht trong v- &p sublt ngo” i | u®©n
c.a.18.7.2 L°i v,i 8p sublt trong v~ 3.18.7.3 L i v _i
3188L, kho®t L€ ¢ bl m®p tr°n L&y cong

3.18.8.1 L, kho®t L€ ¢ bl m®p vio trong hoHc ra ngo”

L, kho®t tr°n thon hoHc L&y cong L€ ¢ tYo ra b3ung c§c
tbim phli L8p .ng y°u cfu c.,a 3.18.6 cho |, kho®t khtr
cfu phli gia c€ ng.

31882 Chi Qu r, ng c,a bQ mHt ®&p giokng

n" i cv,ai chui ng€ i |l p b°n trong v, i gioktkng ph3ng th?3
mHt ®p giokng.

31883 Chi Qu d"y tho®©n hoHc L8y phflfi duy tr?3

Vi ' c tYo m®p c, a |, kho®t khtng L€ ¢ | "m gilm chiQu ¢
d "y t i tthhii/Wu ‘cfon8c Li Qu t. 3.7 LJn 3.13, t¥%wy tr<€ ng
31884 Chi Qu d"y m®p

ChiQu d"y ¢, a m®p c¢c- thW nh, hhn chi Qu d~ vy ° 3.18. 8. ¢
cfn thiJjt cho thon tr, C - L€ ng k2nh b33ng k2ch the€e c

31885 Ti /Jt nd m®p
K2ch the€ ¢ m®p t4i bbbt k8 ti/JJt di n n"o phli ph% h’ p

3189 Gia c¢c€ ng cfn thifJt cho |, kho®t L8y ph3ng

31891 Cp d, ng

nNi Qu n"y 8p d,ng cho tblit ¢ c8c |, kho®t, ngo”"i c¢c8&c |
31892 L, khioh®t hhn m t n a L€ ng k2nh L8y hoHc k2ch the€
n8y ph3ng c |l . kho®t c¢- L€ ng k2nh d (mm) khtng ve€ t
k2ch th€e c¢c tr_c ngdn nhblt, nh€e L€ ¢ x8c L nh t4i 3. 1°¢
c€ ng2nA,bRng milim®t vulng, khtng nh, hhn m t n a gi
trong L- t | chi Qu d"y t2nh to8&8n nh, nhblt c,a L8y kt
31893 L, kho®t | . n hhn mt n a L€ ng k2nh L8y hoHc k2cl|
n8y ph3ng c-L€ nghko®@h cd (mm) | . n hhn m t n a L€ ng k

tr.c ngdn nhblt, nh€e L€ ¢ x8c L  nh t4i 3.15, phli L€
3.21.

3.1894 n, d"y gia tktng
a

M t c¢c8ch thay thJ] kh8c L i v, i ¢3. 1t8h V@ .g2i,a It"t ncgh itQu® nd "Ly
cung cblp phfn gia c¢c€ ng cfn thift cho |, kho®t nhe€ s

(a) Trong c¢ctng th_ ¢ 3.15.3(1) v° 3.15.4(1) c¢c_.,a 3.15 t
tr° 1. n hhn

(b) Trong ctng th ¢ 3.15.3(2) vl i3.dli58 4t(r2) &€ a 3dHLB o
hai.

31810 Gi ., i h4Yn ¢, a phfn gia c€ ng h_u hi u
318101 Ranh gi . i ¢, a v%ng gia c<€ ng



Ranh gi,i c¢c,a di n t2ch tift di n, tr°n m i mHt ph3ng
|, kho®t, m" tronglLlLnhkivim ILoMic -plgfi§ t€ cgia c€ ng, L
hdn c¢c.a phfn gia c€ ng cho mHt L- (xem H3®nh 3.18.10).
3.18.10.2 Gi , i hdn c¢c,a gia c€ ng song song Vv.i th”nh b3nh
Gi.i h4n ¢, a gia c€ ng, L€ ¢ Lo song songQ.m ith" nh
ph2a c¢c,a tr_c |, kho®t) b3ung gi § tr" | .n hhn gi_. a cB8&c
(a) n€ ng k2nh c¢c.,a |, kho®t ho"n ch"nh ¢, ng 2 | fn b’

trong Hinh 3.18.10; va

(b) B&n k2nh c¢c,a |, kho®t ho"n ¢h,nk, agnghb Qusdig ¢ki
tn m,n c,a th"nh b3nh, ¢, ng chidl+d,)ytc, B3 nhh"  nh “ng,

3.18.10.

3.18.10.3 Gi , i hdn c¢c,a gia c€ ng vulng g-c¢c Vv.i th” nh b3nh
Gi.i h4Yn ¢, a phfn gia c€ ng, Lo vu¥ngggbc°w, c_8ahb@h
mHt tUYi m t khol[ng c8ch (t2nh t. m i mHt) b3ung gi § tr
(a) 2,5 I Fn chiQu d°y L nh m c¢c c¢c,a th"nh (tr_. Li b" s
(b)) 2,5 I Fn chiQu d"y c¢c,a th" nh "~ ng (tnmi_fnlgi tk8p sung ¢
gia c€ ng (khing t2nh kim | oUi h“n) tr°n m, i ph2a c, @
Tuy nhi°n gi.i hUn t. (a) v" (b) c¢c- thw ve€ t qusg, v, i
0.5
0.8(d7,) +T, ... 3.18.10.3
n" i v, i I, kho®t L€ ¢ bT m®p v~ o trong chaglan L§y cong,

c€ ng 1)1/2n(hd€‘r L€ ¢ tr3nh b"y trong H3nh 3.18.10(c).
318104 Kim |l oYi gia c€ ng

Phfn kim lo4i n3lm trong gi,i h4n gia ¢c€ ng m' c¢c- thw
nh, g Qu sau LOy:

(a) Kim lo4i ° v&ch yb3cnfhn vt it/tt rl°W cchhiuQut @ ¢ §p s ublt
L€ ¢ quy L nh | " b sung do tn m,n. Di'n t2ch c¢c_a phf
" gi & tr° 1. n e creadghcghegi 88tcr'c!Ag th. ¢ sau:
4=(nT,- Fyd-2T_ (nT,- Fi(1 - £,) ... 3.18.10.4(1)

A, =2(nT = Ft)(T,+ T )-2T,, (nT,- Fi(1 - £.) ...3.18.10.4(2)

(b) Kim |l oUi ve€'nt tthrieJn dhWW @uh " W& fc &§p sublt v phfn
" b" sung do tn m,n trong phfn thi'nm fHhghnhinrmahibltt nc
phfn th"nh “"ng c¢c- t&8c d,ng gia c€ nglLehEi tkPhhgit®etor’
cacclng th, ¢ sau:

AT, - t)5T,f, ...3.18.104(3)
A
A=(T, - t)5T, +2T )f, ...3.18.10.4(4)
Tuy nhi°n gi.i hUn n"y ¢- thw rt€ ¢ m r_ ng, v.,i LiQu

A=(T,, — t)1,6(dT, )1 /242T ), . . . 3.18.10.4(5)



T blt

cl kim lo4i tr°n phfn th"nh “ng nh! v 0o b°n trong
c- thw L€ ¢ ¢, ng v o sau khi ttnr _m, Ini tprhfan tbelt scun go Q hmiH
v LiQu ch” mhxemAsig He'nhs 3. 18.10). Khtng L€ ¢ t2nh ph¥
sublt kh8cphRau ng nh! ra ph2a trong c¢c- thW goO©y ra _ ng
guanh |, kho®t .
(c) Kim |loUdi€cng ttblmgbha), v~ kim | oMdvaAct.&hnng i h " n (|
ng trong H3nh 3.18.10).
CHU THICH:
L.AgphTi L€ ¢ LiQu fL"nh vhvngn i hs’n mHt ngo"i ¢, a thor
“ng, bRnfglLhi e i m i h”n mHtt hroqqg " ifRihtgm hi Xeisvm”™ i  h " n
mHt trong th®©n v, i "~ ng n’” i
2Agphli L€ ¢ LiQufigh"nh b i h' s’
e_?\Gid:ihant:’mgu.'rng -|I o FE1
"-.._..\x\\ e | i--'. -
VN :__ | __: B
\ I | A2 ‘ T
| s o
| 1IN 3.18.10.3
- N7 la
| ™, | 2
i . PP }O{ﬂ;f' | ! | "-‘.*‘x TR ! 7
I | bR ! 3
i i, N [ | e e e
o ) (TN Ay W
o ==t --I-—{:‘ d Asq 2 Xem
e 318.10.3
d d

Gi&i han tang clrng

T
At Ag+ Azt Ay 2A

a) Lap LHt Lhn gifn xuy®°n gua "~ng dXn
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n 77 s |
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o o i m”?\" : f— Xem 3.18.10.3
A S AR S
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c) B2ch tr " ng m
d N d
d‘
A
E (/ ‘ e = T | l
(& Sk i Xem 3.18.10.3
) | D
‘A + Az +Ag 2 A
m  tr ng v° m i h”"n
CHP THE&CH: Xregm Lé ndh e kT hi " u ° 3.18.2
Hinh3.1810-Di "' n t2ch gia c€ ng v’ c¢c8c gi. i



31811 n., bQn ¢, a gia c<€ ng
318111 Y°u cfu chung

vdt 1i u s’ d.ng cho gia c¢c€ ng phli c¢c- L, bQn thi Jt
vdt Im ‘twnInh b3nh, tr. khi vdt 1i " u L- khtng sJubn c¢c-,
s’ d. ng. C8&8c h s‘r'l,frzgﬁr3ﬁ/an‘r4t|e_° cLLebQrm "0 LW t2nh to8&8n c¢hi¢

c8§c vdt nhaw, krmte€ng khtng tr€ ng h p n"o L€ ¢ ve€ t qu

Tblt ¢ c8c b, phdn ch u 8p | ¢ tYi c8c |, kho®t v~ <ch
nh-m F hoHc nh-m G phli L€ ¢ | "m t_. vdt li" " u c- L, b
c“ a vdt |li u thoen, ngoUi tr. Db2chhWnlg,m tng thho@mx oa8ch
th®p h° p kim thblp hoHc h' ' p kim cao, L€ ¢c h"n v, i ¢ r
ki n:

(a) m i n" i | m i h”"n gi8&8p m®p theo chut)l/\;i Le ¢ b’ t
thht . gi . i hUn c_, a Bimhce€e hgl&dh¥ogutyrong L- r |~ b&n k
t I chiQu d°y c¢c.,a “ng tY4i LiWm n’i;

b) thi/Jt kJ ¢~ n"i tYli m i h"n d a tr°n gi8§ tr  _ ng ¢
c) L, d'c c.,a ¢~ n"i khtng ve€ t "qu§ 5tt tl2nh3:tl w.Gm khoc
n“ i, v~

d) L€ ng k2nh c¢c,a ¢ n"i khtng L€ ¢ ve€ t qu§ gi.i hyr
3.18.11.2C8c y°u cfu

n, bQn ¢, a m i gh®p v" c¢c8c y°u cfu ¢, thwW cho gia c¢€
L "nh trong 3.19.

31812 Gi a & cho c8c |, kho®t khlng bi 't |dp

318121 Hai |. kho®t 1iQn kQ

Khi hai I, kho®t 1iQn kQ L€ ¢ LHt c8ch nhau 2t nhblt |
cho gi ., i hdn phfn gia ¢c€ ng c.a ch%ng g i .l °n nhau, t
kho®t | . n hhn) ¢- thw L€ ¢ gia c€ ng theo 3.18.7 b3ung
bQn kJt h°p c.,a gia c€ ng cfn thifgt L i v,i c8&c | kI
L€ ¢ xem x®t | " &§p d.ng cho nhi Qu§ hnhhni Qu thH nkto®tan
trong di ' n t2Kmh3k80R). h" p (xem



Gidi han tang cirng

I ‘ ~ Gi6i han tang ctrng

)

. Phanm&

\ s g Phan mé&

Gi¢i han tang cirng
a) Khoang cach gilra 2 éng nhé hon 2 14n duwéng b) Nhiéu hon 2 éng khoang cach nhd hon 2 lan

kinh trung binh cla ching dwong kinh trung binh cla ching

Hinh 3.18.12-V2 d, ¢, a nhi Qu " ng

3.18.122 Nhi Qu hhn hai I kho®t kQ nhau

Khi nhi Qu hhn hai |, kho®t c¢c- c¢c%ng m t yJju t  gia c€
t©m c, a Hdblt kkhn® @®tain" o trong ’ ch¥ng LQu phrli b=yng 2t
b3snhcb%ag v- di n t2ch gia c€ ng gi_.a ch%ng phrli b3un;
c€ ng cfn thi/fJt cho hai |, kho®t n"y.

318123 Gia ¢c€ ng khtng L€ ¢ m€ n qua | Yi

Khi hai | kho®t liQn kQ nhe L€ ¢ x®t theo 3.18.12.2

|l fn L€ ng k2nh trung b3nh c¢,a ch¥%ng, th3 kim loUi tr°
m€ n qua |4 LW gia c€ ng.

318124 S 1€ ng v  c&chHinb’'cht/r2 khtng h

Bblt k8 s° | € ng cilng nhe bblit k8 s, b° tr2 n"o c_,a c§c¢c
L€ ¢ gia c€ ng nhe gia c¢c€ ng cho m t |, kho®t gi [ L
kho®t L-.

318125 Gia ¢c€ ng b3ng m t phfn d"y hhn

Khi mm créhc- |, kho®t L€ ¢ gia c€ ng b333g m t phfn d"y

hoHc L8y th3® m®p c¢c,a phfn d°y hhn L. phrli Le ¢ V8t nc
3.18126 D«y | | cdm " ng

Khi ¢ m t d«y |, c¢cdm “ng tr°n _begnhl ;§pt 3 ch v s khit'nng yt
kho®t |, phl[i L€ ¢ t2nh to&8n theo 3. 6.

3.19 C8c k/Jt n"i wv”™ c8c chi tifJJt nhg&nh

3191 Y°u cfu chung

C&c "ng, “"ng nhg&nh v~° c¢c8c ph, t%ng L€ ng "ng phli L€
(3.19) n"y. n i bichi-bukdidg, xem3.21. b bng mHt

Cg&c k/Jt n"i bdt ren v" n%c “ng khitng L€ ¢ s d.ng che
1.7.1)

3192 S. ¢ bQn c¢c.a m i gh®p



S ¢ bQn m i gh®p c¢c.,a c¢c8c kJt n"i phli th, a m«n nh_ng
CHDB THECH: Cs8c kIt m" it heawn#g*mhi 3h18®. 8Bu©3.19. 4, 3.19. ¢
.ng c¢c8c y°u cfu n"y, v?® vdy khtng L,i h, i kiWm tra ¢t}
cac hinh lién quan.

(a) Tr°n m, i ph2a c¢c.,a mHt ph3ng L€ ¢ x8&8c Lnhnh trong
v.i phfn gia c€ ng hoHc c&c b, phdn c¢c,a phfn gia c€ r
tr° nh, hhn trong c8c gi 8§ tr  sau LOy:

i) n, bQn k®o c_,a tifJjt di' ' n phfn t gia c€ ng L€ c xe
ii) n., bQn k®o c.a di'n t2dhi L€ dQns8dk®b rh at dang 3.2%¢
gan i Qn v, i th"nh b3nh nh€e cho ph®p trong 3.18.10. 4
(b) S. ¢ bQn c¢c.,a m i gh®p phli L€ ¢ xem x®t L i v, i tc
ph3ng ti/Jt di ' n gia c€ ng L€ ¢ xt§chs3lnhnhl §yr ocnogn g3,. 1p8h. [1i
X®t th°m t s. ¢ bQn c,a m i gh®p tr°n m t ph2za c, a
c. a |, kho®t h3nh L8y cong, v~ Li qgua t©m c¢c_., a h3nh b¢
(c) H3nh 3.19.2 ch” ra m t scfni@&@a@g cki WnhT [t rnak nsg cb b Qnt
ctng th_ c:

S. c bQn c. a 3l tehtPR =
Trong L-:

fws. ¢ bQn thift kJ trong m i h"n (xem thhm 2.19.3.5),
khg§c L€ ¢ cho trong H3nh 3.19.2

V' s. ¢ bQn "¢ kh:nlghti gi § tr  sau:

S. ¢ bQn c¢, aAsiphfn t° =

Trong L-:

fks. ¢ bQn c¢c.,a v nh hoHc tbm gia c€ ngmegemsoa;3. 18. 11 v~
Agdi " n t2ch mHt cdt c,a v nh hoHc tbm gia c€ ng, tz2nh

3193 C&8c m' i kJth8mhi v'ng tmg c_ ng

31931 Cp d_, ng

M i kJt n"i b3xng h'n h® quang hoHc h”"n kh2 c- thw L€
hoHc c¢c8c tblm gia ¢c€© ng v,i vdt |Ii u c¢c- thW h"n L€ c.
Khi ¢c- gradient nhi' t L, cao, n°n s ng, a8cmibimhgnangt

c€ ng v° c¢c8c k]t cblu t<€hng t.



CHP THECH:

1 ‘
- ‘4 ~
1 2
é 3

(bl

n€ ng c¢c- kh[ ntng b phs

ekl e =
15

Hinh 3.192-n<€ ng ph& h, ng LiWn h3nh
3.19.32 Ph€hng

phg8p kJt n’ i

ddng kJt n"i c8c “ng nhg8nh

h o Hic

Sw ww ST

a s8t v o th”"nh b3nh.

WHinh 3g10.2
tblm gia c€ ng c- thw L€

t"ng c,a bblt k8 mHt LJ h3nh
't qu§ tlr/o2n gl € _nag bk32nnhh.

c- s d. ng th®p nh-m F
ng v 'o “ng n'i b3ng t/4
c- s d, ng th®p nh-m G
H®nh 3.19.9, tr hs3nh
kgt n" i 1 ng v o
c. a | kho®t xuy°n qua
ve' t L€ ng k2nh v, ,ng t
phl[i L€ ¢ L nh v ch2nh
c, a | khing n-ng chTly
Jun ho"n t hi n v khing

— o=
T -

~ > o=
<_Q)

c gh®p b r
) .

c . _.nngg hhoaHbtsc
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Hinh3.193(C)-M, t s~ m i n’ "ng nh8nh v, i v~ nh
CHP Gl 4l CHO cCC HCMNHB)WA31193(B) (A), 3.19
tsl > chiQu d°y L nh m ¢ c,a th"nh b3nh, mm
thl  chiQu d"y L nh m ¢ c,a th”nh “ng n" i, t
c I b sung do tn m,n, mm

t=ts-c[mm]
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tb =tn - ¢ [mm]

tcO 0,07tphoHc 6 mm, ch n gi§ tr° nh, nhblt

trl > chiyQul nh m ¢ hoHc chi Qu cao c¢c,a phfn t’ ttng c¢c. n
B+tcOptCh% T B c- thw b3ng 0)

E1O¢/2hoHc 10 mm, ch n gi§ tr° nh, hhn

EpO thfo2blc 10 mm, ch n gi§ tr° nh, hhn

F O ,07tghoHc 12 mm, ch n gi§ tr° nh, nhblt

F10 1.,hd3H@5tch’ gi § tr° nh, hhn

FrO O0ph% Hi25tymm hoHc 10 mm, ch n gi8§ tr° nh, nhblt nhe€eng
CHU THICH CHO CAC HINH 3.19.3 (A), 3.19.3 (B) VA 3.19.3 (C)

1. Xem H3nh 3.19.3 (D) cho c¢c8c chi ti/Jit m i h”"n " ng r
trong c8§d € ki cthi"/jtra trong c8c sh LY th2zch h’ p.

2. V'nh | -t phTli | dbp kh2t v™ phli th8o ra sau khi h '
quan.

3. Tr ' ng.

4. C8c li°n kNt (c), (h), (j) c.a H®nh Bh18h3 €$@&) n- i
L€ ng k2nh thon.

5. cg8c li°n kJt (b)) v* (k) trong H3nh 3.19.3(A) th2zect
h p tlrioQw ki n £tn m, n.

6. Trong tblt c¢c[ c8c Ili°n kJt m" "ng nh8nh L€ ¢ cdm kt
quanhnl phdf L€ ¢ kiWm tra b3yng mdt LW ph&§t hi n t§&ch
ph&8t hi' ' n b-c |, p sau khi h~"n

7. V° tr,n hoHc v§&t cUYnh tblt ¢c[ c8c cUYnh s dc.

8. Li°n k/Jt (1) c.a H®nh 3.19.3 (A) v° (1) c.a H3nh
(of I kho®t tr°n th©n hoHc L8y khtng I, n hhn | kho®t
(xem3.195v"~" khtng ph% h p v,i LiQu ki n tn m,n.

9. C§c m i h”n ngblu m t phfn (khtng ngblu ho"n to"n) \
tr&n s dsugltkhiheonghu k8 c- thW xublt hi " n, khi gr a:
. nhg sublt m” i h” n, k hi chi tiJJt nh8nh hoHc tho©n c¢- <chi
vdt I i u c¢c- . ng sublt cao.

10. n"i wv,i tblit ¢l tr€ ng h” pOnngvrihggk ¢dmnkkyng nxgibl
phfn, ASem458 vQ ho"n thi n c¢c8c cUYnh c, a |, kho®t Kkhtr
11. Khi c8ch c@)Xatidc. m H3mhn3.19.3 (D) L€ ¢ s d.ng
gia c€ mgnthr drag , (c), (e) v~ (f) d,agHxFm L. . XiMWa
tra L, tpt@xtkhi

12 C&c L€ ng glch gUch ch” phfn b sung cho tn m,n t
th° m ¢c. m i h”"n v3 L2ch n"y.

13. C8c h3nh T[nh <c¢h mso. i CHcn mg -ic hl Huic nt' ry€rk@ltlng ©h°n ve€
v, i chon m i h”n chi tiJJt m ng hhn trong th®p nh-m
Ldp, L.t g«y hoHc c8&c t[i tr  ng bblt th€ ng t. b°n ngc
LJIn.



14. Li°n kJt (k) ° H3nh 13.n%. 3 -( A)€ cnhgo kphn@p tvr oin gc 8¢ n
LJn 150 tahffnv "7 mm, nh€eng kh'ng ph% h°p v, i Li Qu ki n
15. Nh_ng li°n kJt mt t[ ° H¥nh 3.19.3 ¢ thW phli ¢
th” nh b3nh, v, i b” sung cho tnbmnpntlkeng tvhi°m-vio ¢&a
thtng v, i kh2 quyWn.
"‘—m CB__S‘ I:\é_%l
] @) 62 >> rka§>
vy 29
~— \
> _(;1_|;/u
J& o i
AT .
_ (al (bl (c] fd)
CHDb GI 41 :
U =o, 16l

S1=15+2mm

Sp=0+3mm

g1 =15+ 2,5 mm khi ty < 10 mm
1,5 + 4,0 mm khi tp < 10 mm

g2 = Xem chu thich 2

P
J?,; {4
Jit e
o ey
el b
] |
—a— 4] JR—
o | r
Sy ] e i
-
\ .
: [ L, ]
— [
]
L g —] |
18

CHDb GI 41 :
U= 150 + 350
S1=1,5+3,0mm
S>=15+3,0mm
g1=15+3,0mm

g2 = Xem chu thich 2
b=0+3,0mm
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o
/~B& mat xam thyc = d Cho phép bao cit
e W 10 mm 1 ti da
Kim loai han—, r { nhung khang lén
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W = 15 mm nhd nhét cho dai ¢ < 0D 35 mm d = t, Iém nhét
= 22 mm nhd nhét cho dai dbc > 35 mm = OD 50 mm D=2d
(a) (b}

[e]

[} “_Han kin )

=N ;
=] | te
— & ;

/’F*I

(h]



Xépxi15
Chuén mbi ndi
thédm s&u
(o) Ea
H3®nh 3.19.4 M, t s li°n kJt h n °~ ren v~ h'c¢
CHU THICH: cho Hinh 3.19.4
1. C8ch chuXn b m i h"n v™ k2ch th€ ¢ m i h”"n khtng

c.a B2MM®W.3 (A) Ln (D)



2. Tbit ¢ c8c li°n kJt bdt ren phl[i c¢c- L, chiQu d"i
3.t/ 7 chi Qu d"vy L"nh m c¢c c,a "ng, t2nh b3ung milim®t;

ts| ” chiQu d°y L nh m ¢ c¢c,a th”nh b3nh, t2nh b3xng mili
t,= 0,5 (L€ ng k2nh ngk?rnhc¢ghhmon rnen Ilin Lnchbitg), t2nh bR

4. Trong tblt ¢l c8c li°n k/Jt khlng xuy°n qua t
ki Wm tra b3ung mdt LW ph8&t hi ' n t&ch |, p tre c
han.

©n , t
hi h ™

. C8&c Di,>n( It ((jg) L€ ¢ g
hn |, kho&t€ knhgt ncgh og ipah ® g =
Un s d_ ng

i. i hdn cho b3nh lo4i 3 c¢-
Il 16 hhblt, m " nhblt. Xem th°m 3

L 1" chiQu d°y c.a “ng theo 1c6h0u Xn" ANE In gB 3k62. nlh0 tcr-o
heo ¢. L nh m ¢ c¢c,a |, .
Xem chi tiJJt h> n "ng nh8nh ti°u chuXn ° H3nh 3.19.

cg8c m i n"i (m), (n), (o) khe h° tpheoh€€gng k2nt
hing nh, hhHém3.®5)( xem

. n’ i w8ic tiBIttnck/Jt khlng xuy°n q
Q ho"n thi n ¢c8c c¢cYnh ¢, a |, kho

1934 L, thtm

gi a c
Fng2k

y .
CH: Trong m, t
i ch¥%ng k®o chblt Xm v~

19.35 n, bQn ¢, a [(emohdkight3.1%2) n

g nhc8nch ,k/JJt n" i kh&c v~ c8c b, phdn gia c€ ng L€ c
i c- m i h~ ’ L. tr°n m i ph2a c_,a L€ ng th
c g ¢c€ ng L, bQn ¢, a c§clb, phd
n n m i h"n t %2y theo L, bQn n
h

-C . ng sublt cdt b3lung 50%

gi 8p mM®m Ynmgg 7AWbIt Kk ®

gi 8p mM®p . ng sublt cdt bJbng 60%

(d) c b, phdn (nh€e th"nh "ng nh8nh) _ ng sublt cdt b-

§
Khi t[i tr ng tr°n m i h”"n thay L i t. cdt bQ mHt L Jr
d, ng c8c gi &8 tr° nh, hhn trong c8c gi § tr’

3194 Li °n kAt h”n °~ ren v™ h' c ren

o

N—r
O I T T
> S5 S
«



31941 Y°u cfu chung

C&c m i n"i ren (tr b2ch bdt v2t) c¢c- thwW L€ ¢ s d,r
Il . ¢ nvum trong c8c gi ., i hdn L€ ¢ L<€a ra trong nh_ng Li
d. ng khiimle ¢ thgo | dp th€ ng xuy°n hoHc phl[i ch' u
L"i v,i m'i chbBlt ch_ a chblt I, ¢ hoHc chblt g©y chg8y. M,
3.19.4.

3.1942 Ren " ng

Ren ph[i ph% h°p v.i c8c ti ANS¢thBXn2AS11h22cl APAS St 12

hoHc c¢c8c ti°u chuXn t<€hng L€ehng.
Ren phli L€ ¢ ti n -qdh$ongsey-sco-ngd bnogn gec-$mogkeng.c L n

Ren phTli L¥ang v, i L, d"i v L, s©u chuXn v™ tuoOn t hec
thing:tshudt t<€hng . ng.
31943 Gi ., i h4n vQ k2ch c.
Cg&c m i n’"i ren (tr_. b2ch bdt v2t) phli ¢- L€ ng k2nt
m i n"i ren c¢c- L€ ng k2nh ngo”"i LJn 90 mm c- thW s ¢
(a) m i ncitnrd el d, ng
(b)chi Qu s©u &£n kh, p kh'ng nh, hhn 25 mm
(c) c8c ~ ren I~ loYi th" nh d"y v,i ren chuXn
n"i v,i c8c |, kho®t bdt ren tr°n L8y r n xem ' AS 4¢
31944 Gi . i hUn nhi "t L, v~ §&p sublt
Cg&c m i n"i ren (tr_. b2ch bdt v2t)imhlfadic€ cn gnhblt hlYgr
260°C, k h i dao L, ng vQ nhi t L, c- thw I "m |,  ng ren.
M i n"i ren s’ d.ng "ng th®p d°y c¢c- ren |lo4i th€ ng,
c.,AS 1074 hoHc BS 1740 phli L€ ¢ gi.i hUn s d_ng LJr
3.19.4
CHDB THECH: Vdt l'i"u AS 1074 v~ BS 1740 khing L€ ¢ s’
binh.
MHc d% c¢c- c8c y°u cfu tre°n E®yn phi¥enkg pn v, in " APIr e®t &k i3
ANSI b1l1l.20.1, -kiowWwg somg 4$&€ng thjicthijtntu©n tBeochbblt |
tétuchuXn n" o d€ i L©y, v%¥n c¢c- thW s d,ng cho nhi 't L,
tr° |, n nhblt cho ph®p b"i c¢c8c ti°u chuXn L- L i v, i ¢
BS 3799 BS 5154 BS 5352
hoHc ta®8aw chuXn t€hng L€ehng khs§gc

Bfng 3-Clp9.s4ublt | . n nhblt cho ph®p L"i v.i c¢c&c m i n’
n€ ng k2nb, agt Cp sublt | . n nhBa cho

mm Cbn - song song |Song song - song song| Cbn - cbn
O 35 1,2 12 2,1

>35 O 50 1,05 1,05 1,75

>50 O 65 0,86 0,86 1,55

> 65 O 90 - - 1,55

3.19.4.5 Lam kin



Khi c¢c8c m i n"i ren c¢c- kh[ ntng b kGt hoHc b m,n, t
cho m i n" i tiJ]p x%c v,i mti chblt ch,  asaodddni s d. ng t
khtng vt t3nh | "m ngh€&€n L€ ng Li c¢c,a mti chblt.

nw d, d" " ng xi/Jt chHt trong khi | p v"™ titng L, k2n 8p
s d_.ng vdt i u ¢c- b'i trhn, | "m k2n v" c¢c- c8c t2nh
d ki JJn.

CHUTHICH:Khi s d,ng btng tJt | "m k2n v" c¢ch”  ng kGt PTFE,
ph, ki n c¢c- th” nh m ng.

Khi s d.ng ren song song Vv | "m k2n th, c hi' n tre°n I
chuXnhk H3nh 3.19.4 (a)

31946 ChiQu d”"i Etn ren

ChiQu d"i tn ren phTli ph% h®p v,i c¢c8c ti°u chuXn t€hr
ra, v’ trong m i tr<€ ng h>p phl[i c¢c- khtng 2t hhn 4 r ¢

3.19.47 KJQt n |
"ng v° c¢c8c ph, ki ' n €&fJtthnh"h teén th bhhwWbEfhcb3ng c8ch

hoHcdsng ¢c8c Lfu ren, “ng nh8&8nh hoHc ren.
C8c LFfu ren cfn phrli
(a) ¢ chiQu d°y then Lo t49 L nh ren ph% h p v, i 3.1

CHDP THECH: Cfn c¢c- chiQu d'y b" subg/nrddngh®noogaqlBl
trinh han

(b) th, a m«n y°u cfu gia c€ ng c_a 3.18;
(c) L€ ¢ h"n tu©n theo)#nh 3.19.4 (xem 3.19.3.5

(d) L°i v.i Lfu n"i L€ c |I"m<t. th®p nh-m F v° G, phl
m®p ngblu ho"n to”"n "v'thle'o «&x LMWfwn gn siauch

(i) L i v.i-Hth®p3nhom4F(e), (f), (k) hoHc (p)

(ii) L i v 4Hinb31®p@Enh - m G

Khi chiQu d°"y c¢c,a tbm khtng L, LW c¢c- chi Qu d7i Ln rer
Lm | "m "~ ren. Phfnhlnmcc, ahk®Qm do¥W cu' i c¥%ng (sau kbt
qQua50 % chiQu d"y c¢c,a tbm v”™ | _.n nhblt ' 10 mm v~ c¢- 1
k 2 n txerh Hinh 3.19.4 (b)).

"ng n°i ren c¢c- thw L€ ¢ gdn b3alng c&§cv.m ichmi Qu hd'ny t €hr
nhnhblt Lo t4i L€ ng k2nh ph, ch©n ren.

Khi s d,ng tbm L"m (I "m "~ ren) L€ ¢c h"n, vi ¢ kJt n’
31948 Li °n kJt ki Wu ‘séng)han° ng (mkng

M i n"i kiWu "ng I"ng h"n L€ ¢ si Wb3imhg W kJj¢ tmfongng
hdn L€ ¢ L€a ra ° 3.19.4.1 v° 3.19.5, nh€eng khtng L€
L€ ng k2nhhnmo¢ive t qug§ 50 mm. M t s° dUng m i n" i r

3.19.4 (m), (n) va (0).
3195Li °n kJJt h"nag-c¢c m t ph?

Li°n kJt h"n g-c¢c m t ph2a n°n tr8nh khi ¢ thW x[y _r
Lc- thw I "m qug§ t[Fi m i n"i h"n v’ khi LiQu ki n tn

3196 Li °n kJt ki Wu v2t cbly
31661 Y°u cfu chung



Li°n k/Jt kiwlevetschlg, ag LMWWnN i ng nh8nh v™ ph, ki r
tr c tiflp v, i bQ mHt ph3ng L€ ¢ gia ctng tr°n th" nh
d”y th°m, hoHc n"i v,i b2ch L€ ¢ gdn chdc chdn

31962 C8c dUng k/Jt n’ i

M t s° dUin@ ckJcthblp inhidn m®* t[ trong H3®nh 3.19.6, ri°®°n
nhémFv~" G phli L€ ¢ k/Jt n"i ch” b=axNg M i h”°n ngblu ho" n
(a) L i v, i-HeZm@&p 3nM-9m6F (g), (h) hoHc (j); v~

(b) L i v, i-Hnh®®6@h - m G

Khit kd’i L€ ¢ th, ¢ hi"n tr,c tif]lp tr°n th”" nh nh€ H3nh
khonglL € ¢ ve€ t qu§ 75 mm.

K2ch th€, ¢ n°n tu©n theo c&8c | khoan v bQ mHt <c_, a I
3.19.63 V2t ¢ bly

Vdt |i " u, k2ch thegictmg ph%l €8 pylc, a gu

31964 L, v2t cbly

L. v2t cbly tr°n c8c |, kho®t kiWu h"n b2ch L m nhe€e L
phl[i L€ ¢ khoan khtng xuy®°n th,ng bQ mHt ch u §p s ublt
m t c8ch th2ch hde, iChi Qkhdhy phy&n th_ ng phrli d”y hil
tkn m,n cfn thifJt mt 1€ ng L, gi. L€ ¢ 8§p sublt v' kht
Vdt bt k2n cho bQ mHt b xuy°n th_ng phl[i khtng b"
nhblt phrli chtmdi Qu, dhilgyn kchi Qu d"y c¢cfn thilJJt ph2za d<e€, i
L, vzt chbly tr°n c8c | kho®t ki Wu h”n b2ch L  m nhe L
phrli khing L€ ¢ xuy°n th_ng b2ch L°"m hoHc v ' nh, nh®€eng
khntng I "m t°n h4i LJgn m i h”"n kgt n" i v’° th”" nh b3nh Kk
CHDP THE&CH: Khi bu Iltng L€ ¢ bdt v o | xuy°n th_ng ¢
v, i mti chblt ch_a trong b3nh v~ th2ch nglam, i dF[i nhi
kin gi thém.

Phfn ren c¢c_  a | v’ ren c¢c_,a vzt phrli ph¥% h” p v, i 3.21.

d, ngng 1% ng cISI); ren khi bdt v2t cbly b3ng th®ep.
Dung sai cho phép

—Kim loai han —10 I&n nhét
) nhwng khéng
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L& kiém tra Duong kinh can phi hop voi
F ( Xem 3.19.3.4) S -~

{7 \ sy lang am cla daitrong _.-~—30° LS kiém tra
u (Xem 3.19.34)

f
p { tg = 20Wm nhat

ts = 2CKm nhat

C ol

Dai cAn duoc gén khit e O X \ 4
vao vo ¥ - \
FA > .’
(e} Dai cin Guge gin khit F
e i) d
Méi ndi
shu chudn
el /
AN®
i (=_h5 nhit -
> gl
Khe hér & géc
o — khdng wotqua 3
L 60%) Hodc cac chudn chi tiét & bét ky diém ndo
nhd nhat
OB
(n}
Hinh3.196-M, t s° m' i n"i vzt cbly L€ ¢ chblp nhdn

CHU THICH: cho Hinh 3.19.6:
1. C8c im(ie)n, (d), (e), (f) khtng L€ ¢ khuy/Jn ngh" nJ

2. n"i v,i c¢c8c kT hi"u v” k2ch ¢. h"n khtng L€ ¢ ch’

3.19.3 (A) L -(C)k.2chhcm w.@ c8c m i h)YnpbBfFtc tweng (
theo ¢c8c y°u cfu c,a 3.19. 2.

3. Trong c¢c8c |li°n kgt (g), (h)y, (j) c¢cfn c- s, LQ ph,

ng sublt sinh ra b°i vi ¢ h”"n.

4. Xem H3nh 3.19.3 (D) cho ¢c8c chi tiJJt h”"n nh8nh ti?°
5. Ch" cho hpH®®Hiv . 3i. b c8&c gi.i hUn trong vi ¢ s d,

6. n' i v,i tblt ¢l c8c li°n kJJt kh'ng xuy®°n qua, ths3 t
mdt LW ph&t hi ' n t&ch I, p tr€e ¢ khi h"n, v" nJju c- tt
7 n’oi . 8ic tIBIt® nclk/]t kh!ng xuy°n qua tho©n, v~ c¢c8c I|i°

V.Q ho"n thi' n c8c cUYnh ¢, a |, kho®t kh'ng h"n.
ts= chiQu d°y L°"nh m c¢c c¢c,a th"nh b3nh, mm.

3197 M i n" i ki Wu n%c

31971 Cp d, ng

noUn ng hoHc vdt r nphs, tdemg W W nbsinh ngp vl', ¢ ¢c- thw
th” nh b3nh b%ng c8ch cdm qua I, v’ n¥%c v’ o th” nh, v, i
hhn 6% hmmL€ ¢ | p v o |, kho®t khtng gia c€ ng, hoHc
| dbp v~ o | kho®ti cv, igim ic€nnig.tr°n mHt s ng ph3ng xen



Khing L€ ¢ s d_.ng m i n"i kiWu n%c nh€e n"i v,i c8c I
c8c chblt d, ch8y, chblt kh2 hoHc chblt |, ng L, c h4i tr.
3.19.7.2 Ph€hng ph&pt gdn k

C&c m i n'i nh€e vdy phli L€ c:

(a) n¥%Wc chHn v™ viQn m®p;
(b) n¥%c, viQn m®p v° h”n kh2 xung quanh cY9Ynh m®p vi Qr

(¢c) n¥%c v | oe m®p khl'ng qug§ 2,5 mm so v, i L€ ng k2nt
(d) n¥%c, |l oe m®p v~ h”"n; hoHc

(e) ¢c&n v h”"n m" khtng UDioQu "kig rmoHc viQn m®p, v, i
(i) Lfu "ng nh®! ra kh,i thon hhn 6 mm nh€eng khlng qusé
(ii) ch®©n m i h“n kh*ng nh, hhn 5 mm nh€eng kh'ng |, n
Khi L€ ng k2nh ngo”"i c.,a "ng khing ve€ t qu§ 38 mm, ¢t
rn«nh s©u’2tQuhHIt'yb8u_,n°g chg v-© ng L€ ¢ c8&8n v" o ch, L -
h p Lfu ng kh*ng L€ ¢ nht ra kh,i tho©n qug 10 mm.
31973 L., “ng

L. “"ng phli ph% h p v.,i y°u cfu c,a 3.17.10.

Khi c8c "ng kh'ng vulng g-c v, i th" " mp ®$®mh2t t B BIPhHI[

12 mm Lo tr°n mHt ph3yng xuy°n qua tr_c c¢c,a ~ng t4j C ¢
3.19.7.4 Nac
Vi ' c n¥%e “ng phli tu©n theo 3.17.11

ao

3198 H" " n vIFy c¢. ng (h”"n L ng)

C&c k/JJt n°i nh€e c¢c8c ph, t¥%ng c- LJ v° thifJt b L€ ¢
ngo'i c.,a th” nh b3nh, c¢c- L€ ng k2nh ngo”i khtng ve€ t q
byng m i c¢ch®ng m®p k/Jt cblu h"n vliy c¢c.ng (h"n LYng). I
m, i ph2a c¢c_.a L€ ng th3ng Li qua t©m_ca a hl©n,k hloW®tt tvn'g ¢
L., bQn ¢, a phfn gia c€ ng L€ ¢ n°u ra trong 3.19.2 L\
Cg&c |, cdm c8c "ng c¢c.,t v° c¢c8c kJjt n"i kh8c ph[li c8ch
c8c phfn gia c€ ng c.,a m i n"i v™ |, kho®t khtng giac
3199 KJt n" i LHc bi t

C8c ph€ehng ph8p k/Jt n"i s d,ng c8c chi ti/Jt r " n hoHuc

(xem H3nh 3.19.9) ¢- thw L€ ¢ s d,ng.
Cg&c k/Jt n"i LHc bi "t v.i b3nh 2 v, L€ c¢c gi.i thi u
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CHU THICH:
1 C§c m i h"nggtse m@plLtthetns d _ng LW n“i chi tifgt r°
L- ¢ thwW c- ddng kh8c v,i c¢8c d4dng L« ch ra.
2 C8c chi tiJt r " n n" i nh8nh v, i then n"y L€ ¢ s’ d. r
3 Xem H3®nh 3.19.3 (D) vQ c°hu cthhwdn h"n m" i h“n gi 8p md
4thbv- t |7 chi Qu d"y L nh m c¢c tr_. Li phfn b sung do t
5 Xem 3.19.3.2 vQ c8c gi,i h4dn b" sung khi s d.ng tt

Hinh3.199-M, t s° ki Wu kJt n"i “"ng nh8nh b=3Jng chi ti]t



31910 C8c "ng nhs8nh

319101 Ch s° thi ft kI

C&c "ng nh&8nh L€ ¢ thifJt kJ LW LTm blo:

(a) ChiQu d"y L, LW ch u L€ ¢ 8p sublt thi/Jt kJ v m i

(b)) ChiQu d"vy L. LW ch u L€ ¢ c8c | ¢ b°n ngo’i L€ ¢
ph, 1.c¢c E);
(c) Skt n' i (@hemhc ¢ py vy icfppd nkhh&c trong 3.19); v~

(d) Gia c¢c€ ng b" sung cho c¢c8c ¢ a, khi c¢cfn thift,
3.19.102 Chi Qu d”"y “ng nh8nh

ChiQu d"y nh, nhblt c.,a "ng nh8nh sau khi chJj tUYo, L/t
gi 8 tr° |, n hhn trong c8c gi &8 tr  sau:

(@Chi Qu d"y LW ch u L€ ¢ &p sublt t2nh to§n v~" c8§c tT[i

(o) Giatr n h, hhn gi_a chiQu d"y c¢cfn thiJt c¢c,a th”"nh b3nh
3.4.2) ° LiWm kAt n"i, v~ i 8 tr° chiQu d"'y ¢, ng d, i

n<€ nah k| 21,3 |26,7| 33,4 | 48,3 | 60,3 | 88,9 | 114,3 | 168,3 | 219,1 | 273 | >273
ngoai, mm

DN (L€ n 15 | 20 | 25 40 50 80 150 150 | 200 | 250 | >250
danh ng

Chi Qu dj 24 |25]| 29 3,2 3,4 4.8 52 6,2 7,1 8,1 8,3
n h blt ,

CHUTHICH:C8c gi 8 tr ' trungc&dhmnn ci- sthyWw | bly b un ¢

ChiQu d"y theo y°u cfu c,a phfn (b) kh'ng 8p d, ng chc
v c¢chiQu d"y c¢c.a c8c ¢ a n"y c¢c- thw gilm khi chv¥ng L ¢

L€eu T r33ng khi cfn gia c¢c€ ng th8itkthyg thijQu d"y “~ng
CHDB THECH: Gia c€ ng | tr°n thon b3nh b=Jng m t "~ ng
m ng v,i v,ng gia c€ ng.

3.19.10.3 n, nghi °ng

C8c ng nhg8nh ¢ thw LHt nghi°ng, mi, n | L€ ¢ gia c-
bng c8chkaschdtm€ c¢c |, n c,a |, kho®t (khi "ng nghi °ng
§p d.ng c8c y°u cfu gia c€ ng.

3.20 C a kiWm tra

3201 Y°u cfu chung

Thbit ¢ c¢c8&8c b3nh, l1oYi tr. c8c b3*nh L€ ¢ cho ph®p tror
th2chiW cpho ph®p ki Wm tra b3ung mdt v° | " m sUch c8§c bQ
c- thift b’ cho ph®p v o L€ ¢ b°n trong.

C8c ¢ a chui ng€ i phli b" tr2 LW ng€ i kiWm tra v'o
s/tn s"ng LW L€a ng€ i ra.

3.202&3203 Che€a quy L nh, s€&€ b" sung sau.
3204 C8c b3nh th'ng d, ng

Ngo“i c¢c8c b3¥*nh LHc th% trong 3.20.5 v"™ 3.20.6, c8c b3
B[ny. 20.4 hoHc c8&§c ¢ a phli L€ ¢ b" tr2 LW cho ph®p k

Blfng 3-C280c. 4 a ki Wm tra cho c8c b3nh thlng d,.



n€ ng k2nhkK2ch ¢. khdg S° 1€ ng \Y tr2 c_ g
c.,a b3*nh, nh, nhblt ¢ nh Hthathich?2)
(chd thich 1), mm
0315 @30 1 L°i v,i |[Tr°n L&yn/ho
chi QWAWMN| LHt L€ c th3
t h©n, gfn
2 L0 v, i
chi Qu d”i
> 315 0460 @40 2 L0 v.i| 1 c8§i tre°n n
. chi Qu d"iinJJu khtng LH
>460 0920 @50 fhs LRt S tr
m i L8y
> 920 & 1Cc a thgistoay 2 L i v,i| 1 c§i m i LS§
180x120 c hi Qu3a0 nm t h©n, gfn
(Chu thich 3)
C a thg2o0t gl L i v,i |[Tr°n LoUn 1/
03000 mm (Chu (Chu thich 4)
thich 3)
>1500 Ca chui ng 1 cho c8c/Tr°n thon ho
hoHc t€hn| chi Qu d"i dang vaora
CHU THICH:
DC- thW I, a ch  n ¢ a th, tay hoHc c¢c a th, LT
@Xem B[ng 3.20.09
CHU THICH:
1.K2ch th€e ¢ |, kho®t tr°n thdr nwgd 'ti qw,§a 63 Mmm 2
2. ChiQu d"i c¢c,a thon L€ ¢ Lo gi.a c8c m i h-~
3. n"i v,i c¢c8c thon ¢+ chiQu d"i |, n hhn 3000
kholng c8ch gi_._a c8c ¢ a th, tay kh? ngkhéngqud
3000 mm.
4. n"i wv,i c8c tho©n ¢ chiQu d"i nh, hhn 2000
3205C8c b3*nh khtng b m,n
C8c b3*nh khlng b’ tn m, n, m" i m, n, XOm th, c
(a) L€ ¢ s d.,ng cho clBit céngl'dnimg hoWh (W€ dg, L Ht
th€ ng xuy°n L€ ¢ vdn chuyWn, khtng ch u va
tich khéng quéa 60 m3.
(b) L€ ¢ s’ d, ng cho ¢c8c c¢c*tng d, ng kh'ng 5mnh,
h o Hic
L€ ¢ LHt ngfm, c¢- dumfg t2ch khtng qu§ 15
phri Le ¢ I p v,i c8c ¢ a kiWm tra theo Blng
tr°n LOy phli L€ ¢ | p ¢ a chui ng<€ i, tr. khi
hoHc thi/JttkBybtelp cha chui ng€ i c¢c- thwWw goy
nhi" t b3ung ch©n kh'ng, khi ¢- | p ¢ a chui ng€
th3 ng€ i chJj tUYo phl[i LS&nh dblu M a “chguit rPgn€ tih ©n
t Ui ch L"i di " n v,i ¢ a chui ng€ i nm b°n trong.

chdm min

k |

(

f

r

;
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Trong ti u chuXn n"vy c8c b3*nh khlng b’ En m, n bao g
dfu m, h-a | ng (LPG) v" nh_ng chblt kh8c m gua t h r
ch¥%ng khing gO©yh#iBcl Enngdt i u | " m b3nh.
Blng 3-C80c. 5 a kiWm tra trong c8c b3nh khtng ch
n€ ng k2nh troK2ch th€e ¢ nh, |S°" 1€ ng ¢ a 2
mm (chu thich 2 va 3) c8c ¢ a (chv
mm
0160 Khing y°u c¢ -
> 160 0250 25 n" i v, ®30t0ho® nmm:
> 250 0400 30 f,r§y)” L8y (hoHe
> 400 O775 35 n’ | v, | C§C th@
>775 40 c a: 1 c8i tr°n
tr°n th©n gfn v
CHU THICH:
C&c c¢c a nh, hhn c-i t@WIL® g sl . d_mMgn,v_ v, i LiQu ki n
a) C a nh, nhblt ¢- L€ ng k2nh khol[ng tr " ng | " 25 mm;
b) T ng c8c L€ ng k2nh 2t nhblt b3ung v,i y°u cfu tror
c) C a L€ ¢ LHt nhi th2ch h°p LW kiWm tra d, d’'ng.
Cg&c c¢c a (!, kho®t) mhy c¢c- thwW c- L€ ¢ b3ung c

b) Cdt c¢c8&8c "ng nh8&nh gfn thon;

c) “"ng nh8&8nh ri°ng LW kiWm tra v, i ndp L€ ¢ h"n k2n.
NJu kh*ng ¢c- c¢c8c ¢ a, th® kiWm tra c- thW th ¢ hi r
a) Cdt thon;

b) S’ d,. ng c8c ph€ehng mphygp xdmmvnB.t20. &(hbt)n.g xpehn8 ph, |

3206 C8c b3nh khng cfn ¢ a kiWm tra

1
(
(
(
2
(a) Thg8o c8&8c van, ph, ki ' n hoHc " ng;
(
(
3
(
(

C8c b3nh kh®ng cfn ¢ a kiWm tra khi

(a) Chwng L€ ¢ thiJjt kJ, chl] tYo v~ | dp LHt sao cho ¢
bung mdt v~° | " m sUch tBklublt[ “®ecbQ mHt ch u _ ng

(b) Chw%ng L€ ¢ thi/ft kJ v s’ d, ng m" s, ki Wm tra b?Rr
m t ph€ehng ph8p thay thJ] kh8c LW L8nh gi &8 m c¢c L, he |
3207 C a chui ng€ i L i v,i c8c b3*nh ch_a kh2 khtng an
C8&c Db3nh ch, a, ¢®i phlii d¢hwm w°a trong, c- kh[ nkng c
nh¥€h2 bXn hoHc thilJJu oxi, phTli L€ ¢ | dp v,i 2t nhblt
nh€e sau:

(a) n i v,i c8ckbE®md mwhyt kHAOOAF M mMmel i p) hoHc 450 mm
(b) n"i v,i c8c b3>kRhlag nhwWw vdho@baAmWme! i p) hoHc 400
(tron)

CHP THEéCH: C&8c ph€ehng ti n giw%p chui v o hoHc chui r &
b c¢cln tr" ) Theo L-, khi c8c kKB2nhbXn hdhMt cdinnd Jwni cc
L€ ng Li ' n, c¢c8c v, i, hay c¢c8c "ng thing gi- hoHc c8c I
xem X®t c- th°m m t ¢ a th. hai AS 2865 v° AS 3788)



3208 C8c ¢ a khsgc
C thw b~ tr2 c¢c8c c¢c a m t c8ch kh&8c nh€e sau:
(a) Khi hAmhkhdYmg BT | tr.,, c8c c¢c a theo y°u cfu c
nh€eng phli ¢- L, c¢c8c c¢c a v,i k2ch ¢ v™ v tr2z th2ch
cfu c,a 3.20.
(b) Khi quy L nh phl[i ¢c- ¢ a chui n@€bid nhh®mg nly3 mh od !
ph®p | p L€ ¢, th3 cfn b tr2 L, xd®6 omahbiHimLEr agc -
k2nh 125 mm, hoHc | ., n hhn. M t ¢ a phrli LHt tr°n m,i
c8§c v tr2 kh8c LW cho plg®g-s khKi Whongr & t BIt nglf c8c v}
(c) C8c b3nh c- L€ ng k2nh trong nh, hhn hoHc b3ung 3]
t9i v’ tr2z c¢cfn c¢c- ¢ a kiWm tra, mi n I ch¥%ng L€ ¢ L}
|l "m c8c c¢c a kiWm trahe ¢t efnl€hhgty k2ch
(d) C8c I, rat phti trong c¢c8c b3nh L% LW thtng v~ ™o [
kiWm tra, v.,i LiQu ki n I ndp c¢c- thw d, d'ng th8o v~
cho ph®p ki Wm tra th2ch h’ p.
(e) C8c Ls8yh&oHE€nelpc thw L€ ¢ s d,ng | "m c8§c ¢ a k
nhblt phli ¢- k2ch ¢, b=3ung v,i k2ch ¢ nh, nhblt cfn tt
ndp thg8o L€ ¢ ¢c- thw L€ ¢ s d,ng thay cho tft BIt ¢c[ ¢ §c¢
c,.a c¢c a nh€e vdy cho ph®p thbly b°n trong 2t nhblt |~ b-
3209 K2ch th€ ¢ c¢c,a c8c ¢ a
C&c k2ch th€ ¢ n°n d%ng c,a c8c ¢ a kiWm tra L€ ¢ chc
BIfng 3-K20c.h9 th€, ¢ ¢c.,a c¢c8c ¢ a kiWm tra
Kichth pc t2nh bZng milinm
Lo4i C8c c¢c a |Csc a elip |ChiQu sou I,
(L€ ng k (tr, gtd_ @ ni |l . kho®t
(xem chu thich 1)
L. quan 30 - 30
40 - 40
50 - 50
L, t h, 75 90 x 63 50
100 115 x 90 50
125 150 x 100 63
150 180 x 120 75
200 225 x 180 100
L. th, L. n nhBlt L. n nhblx228 3 100
Nh, nhblt Nh, nhbIx218 3
L. chui 400 400 x 300 150
450 450 x 400 245
500 - 300

CHU THICH:



1.Chi Qu s©u ¢, a |, k ho®t | © khol[nlg, cBead®nhf, NnhblQ mHt bt
c, a | k ho®t Cho ph®p n, i suy tuy/ln t2nh chi Qu sOu
ph®p ch khi c¢chi Qu s©u cho trong blfng I khtng th, c
2 Ch c thw s d_. ng c a3@Bummnig&Hin e €pbne Kk 200 4nin0
mm khi c¢c8&8c ¢ a |.n hhn khtng thW I "m L€ ¢ v° trong gi
(a) C8&8c b3nh c a hhi, n€e ¢, kh2 hoHc c8c | oYi khgc 1
b3nh bblt k8, t c hygi.

(b) ncBcvbp#nh

h.

h3 mti chblt cing khtng L,
LHt ¢~ L nh, L€ ng k2nh c,a b3nh khtng
c

(c) n"i wv,i «c8§ b3nh n33m ngang, ¢ a chui ng€ i elip t
binh (xem 3.20.1)
(d) n'i v,i b®*nh LHt L ng, c a h

OrDg @mi stor °vn it h©n r
h

chui
nNQn LHbhoHWHEénd " n thao t8&c tr°n c,a b3n v. tr_c ch2nh

32010 Thi Jt kJ] c8c ¢ a kiWm tra

Vi ¢ thiJJt kJ] c8c ¢ a %% WmtFiuav pih[li, tkulon®tt hwe'o ‘crBg¢ nh§
3.18 va 3.19)

Cacnatrenv, i c8c ren vulng c¢c- thw L€ ¢ s’ d,.ng I "m ndp ¢
ngo’ i nh, hhn hoHc b3ng 65 mm, mi, n | " ch¥ng c- m, t
3.19.3 hoHc theo ph€ehng ph8p L« L€ ¢ ph° duy t cho pt
mt c¢c8ch an to"n v~ d, d" ng. N¥%t ren phrli L€ ¢ | "m b3
sublt v° nhi t L,

32011 L i v o c8c b3nh

Tr. khi khtng thwW th, ¢ hi°n L€ ¢ do thi/fJt b c¢ctng ngt
sao cho ch, Ht Hbdch®©hahgo ° gfn kQ hoHc khing qus§ 1 m L
ng€ i LW chui v o b3nh.

C&§c thanh ndm phli L€ ¢ | p LHt khi c¢c- thWw.

3.21 M i n" i mHt b2ch bdt bu | tng

3211 Y°u cfu chung

nNiQu n"y (3.21) x®t Ln vi ¢ thivtohkd c8c mMEnhn§p ImHL
g°m c8c ndp c¢c a kiWm tra, c8c b2ch LHc, c8c L8y ph3ng
th©&n, v~° c¢8c kJt n" i "ng nh8nh

Phfn n”"y <ch t2nh cho |, ¢ th_y tonh v ®p gioktng. Khi
c8c | cctkh®°n ngo”"i, th3 c8c yJu t L phri L€ ¢ L<€ea
C8c m’ i I|°n kJt c¢c8c mHt b2ch b3lng bullng phl[i th, a
c8c ti°u huXn mHt b2ch L€ ¢ th.a nhdn. C8c b2ch tuoOr
ANSI/ASMEBlG47A82129, AS/ NzS 4331 phfn 1 t i 3, BS 3293 ho
s d. ng v" trong c8c tr€ ng h p L- th3 c8c t2nh to§hn
th., ¢ hi' ' n"ng8tibtécbhuXn ° tr°n ch” L€ c¢c s d,ng trong
-nhi t Ii, cho ph®p trong c¢c8c ti°u chuXn Ii°n quan.
Rblt ch¥% T t.,i c8&8c vbin LQ ¢ thW x[y ra I c8c b2ch ¢
c8c b2€mgc k2bh nh, L€ ¢ thi/JJt kJ] theo c8&c ti°u chuXn
khi ceWwegllm k2n b3ung giotng khlng t sinh | c de, i t
CHDb THECH: B2ch v~ chi tift | p xiJJt tu©n theo AS 212
ti°u chuXn cho ph®p, ch1/4ng c thw t Yaobira d&§c khng tshu blt
th,y | c. Khing n°n s d,. ng nh_ng b2ch n"y v, _i mt i ct
khing cho ph®p ¢c- nguy c¢ch b r, r° C8c b2ch theo AS
ch® trong gi.i hUn c¢c_,a 3.21.2(bhb)



3212 C8§c ki Wu fahg mZéhb

Theo m,c L2ch thi/JJt kJ] ¢c8c b2ch L€ ¢ chia th”"nh nh_ng
(a) C8c b2ch -c8§cbBR2mhtthGpg L- v,ng L  m hay giotng Kkt
c,a c8c |, bultng, xem H3nh 3.21.2 (b), (c), (d)
(b) C8c b2ch tiAgcx¥Bé chotmom@ mHt v, ng L m hay giokng
chiQu r, ng c¢c,a mHt b2ch nh€© trong H3nh 3.21.2(a) C8c
giotng L m t€hng L i mQm v, i 8p sublt khotukKg qusg§ 2,1 MF
L€ ng k2nh uBof@gOv®@®mt gh3 n°n s d_ng v.i &p sublt |
(c) C8c b2ctg&é&lb2chi@u ° L- thoen L€ ¢ kJt n" i v o mof
3.21.12.2
CHBP THECH: Phili cXn thdn LW tr8nh n"i sai c¢c8c b2ch ti
hGp, LHc bi "t khi b2ch tifJlp x%c to"n b, bQ mHt L€ ¢ |
tiJ]p x%c to" n MbQnmHigatnig®> khemgXme°en L€ ¢ kJt n" i v, i ¢
hGp.
llla-:grnﬁi
e | e lén | |
—J_ =l _ﬂ
(&) Méi kin bé mat {b} Néi bé mét hep ) Néi bé mat hep {d}) M&i b& mat hep
(Cé dém quanh buldng) (Cé ranh va chét) (Cé vang dém)
Hinh 3.21.2-C8c 1l o4i n" i b2ch b=3ung bullng
3213 N i cHtc b ch
32131 C8c ki Wu n’i
C&c kiWu n" i mHt b2ch L€ ¢ gi,i thi" u tr°n H3nh 3.21.
Nh. ng ki Wu n’" i bzch LiWn h3nh, bi Wu di_, n tr°n H3nh 3.
LTo chiQu, L€ ¢ LiQu ch" nh cho ph¥ndch ' tphan,i w' tth€ rmcg
s d,ng v2t chbly thay cho bul *ng.
32132S ¢ bQn c¢c,a m i n’ i
MHt b2ch phli L€ ¢c n"i v o th©n hoHc "ng nh&§nh theo
Hinh 3.21.3.
MHt b2ch ¢- ren, khi L€ ¢ s d, ng§c pthf[ii tcrr’ menv’'s ©@ut vd
v phli L€ ¢ vHn chHt tr°n c8c "ng nh8nh hoHc thon b3
b3nh phli kJt th¥%c ngay t4di LiWm cu i b°n trong c_, a
Trong tr<€ ng h°p n"y phhAvalamkind, ph, ng LW kh-a re
32133 Gi ., i h4n s d_,ng n"i b2ch b3ung h’'n
N"i b2ch b=ung h"n nh€ tr°n H3nh 3.21.3 b" gi.i hin b’
nhblt nh€ sau:
Ki Wu n" i t. (-&khtlbhgnc(dyivi GlYn v, i Li@gbkii hom " mhl[i s’

toanll " i v, i th®p nh-m F v nh-m G.



Ki Wu n" i t-8,(3)MRaN L

L. khing v<e€5C,qwg 42 Bfng R c,a AS 2129.

Ki Wu n”" i -4,h9) MPeC([)50 v, i th®&p ddachoadhnwyg Lc&hng; ri°ng
khtng ve€5C,qwg 42 Bfng J c.a AS 2129.

0 v, i th®p cacbon v"™ c¢c8c dfi t €l
r
v

KiWu n"i (b)) v~ c&hlhigWm°n de)y kAm @jiYn thi°n nhi t
sublt d€ trong m i h”n hoHc ° khi ci- tt hlW ck hin hb2Quh ckhhut
L€ ¢ c&§ch nhi t.
Ki Wu gh®p (e), (h) v™ (j) kh'ng n°n s’ d. ng trong Li
Nh,. ng b2ch cdm xuy°n v" b2ch h"n ¢’ khtng n°n s’ d, nc¢
d €, - #5°C.
—f— Lurgng duwr gia cdng ___H___Luqng dr gia cong
> « b i
' t
g | 0.7 i thidu | Tn= g0
1' e o thid +
{a) Bich han cé {b) Bich han mét truére (c) Bich han thau hoan
v sau toan
- ¢ ti thidu [—c téi thifu -0,7c 4 thidu
0,7c ti thibu T thi thidu Rt
5 tdi da -
_.l_l__i;f:z i thidu 07c b6 thid ___I__u‘z ti thidu va 6 i thidu
{d) Bich han trong 15 va (&) Bich han gfc va han mat {f) Bich han trang 18 va han
phia sau sau goc

Lirgmg dir gia clng Gia cong sau khi

han

——.I-I——

. —0,7c thi thidu

0, 7e: 163 thidu e 16i thiéu

| ' Sihida o ||N L Stbida o]l
A1l _-l |——l:'|.éithie=lu A Y
0,7c tdi thidu 0,7c i thidu
(g} Bich han mat treoc va {h) Bich o viu han géc 2 {j} Bich han goc 2 phia
han goc phia

Hinh 3.21.3-C8c ki Wu n’ i b2ch Li Wn h3nh



S [, 2

Han chén néu
B - T cén thiét

0,7c thi thidu (I} Bich lién than {m) Bich ren

(k) Bich I3p l6ng véi vanh tra

Y ~— .
|| ot thidu

(n) Bich han trong 18 va {p) Bich han mat
han phia sau va han phia sau

CHU THICH
(@c=thnhoHg <ch n gi 8§ tr  xLhe chkm.c Tr mmrhg nth-€ tt rong 3. 21. €
()th= Chi Qu d"y L nh m c¢c c¢c,a th©n hoHc "ng nh&8nh, tr.

(c) Xem H*nh 3.19.3 vQ chuXn b’ m” i niHinm3.2e.3H u Xn . Khi ct
n“y, th3 c¢clng ¢c- thW s’ d, ng kiWu ch_, ©b.

(d) Khe h° gi.a b2ch v th"nh b3nh hoHc "ng khlng n°r
ttng kh[ ntng g«y n_t khi h” n, LHc bi t khi chi Qu d~y
m,ng b3ang i muang vonfram (h" n TIG) th3 khe h° phrli
(e) n i v i nh.ng th©&n m ng, c¢c- thW | dp th°m 1 LoUn t
bich.

(f) Nh_.ng k2ch th€e ¢ b2ch khtng L€ ¢c ch” r», xem th°r
Hinh3.213-CS8§c ki WuchhBpWiskNinh hvc)

32134 Gi.i hun
Gi.i hYn &p sublt v° nhi t L, s d,ng c, a

S

u r b
k2n c¢c.,a ren, L€ ¢ ch” ra trong B[ng 3.21.3.

h d

d. ng b2ch c¢- ren

B2ch ¢c- ren khtng n°n d%nghthdt mhnggt?2nhp hogkBh dhb o R
chtm m,n, tr_. khi L« L€ ¢ h”n k2n tr50068 BQi mAti hoHc
thép ferit.

Bz2ch c- ren, k hi L, kzn ¢, a ch, n’oi p h, thu, ¢c v' o L,
a) vdt |i " u mang t2nh £tn m,n hoHc

bycacchblt |, ng L, ¢ h4i v~ d, c¢ch8y, hoHc chblt |, ng kh (
phli c¢c- t2nh d, h“n v™ phTli Le ¢ h"n 2n. Trong tr € 7
mHt tiJp x%c v° trong tr€ ng h p (b) th3 phl[i h”"n mHt



3214 Ch s° thxAm B2ih 6n® WIQ hi u).

32141 Y°u cfu chung

Thi gt kJ m i n’ i b2ch b33ng bullng bao g m cl[ vi ¢ |
th€e, ¢c), bQ mHt b2ch, chi tift | dp xiJJt, I b2ch, chi(
L€a ra trongicB®ymneid€hung |~ y°u cfu | a ch n sh b,
sau L- | " th v"™ hi u ch”  nh.

K2ch the ¢ b2ch phrli LTm blo sao cho _ ng sublt trong I
ve' t qu§8 _ng sublt cho ph®p t2nhe€thetoh 3c 2Hi. ' 6n 7t h&€Bck 2 €
th€e ¢ trong LiQu ki n b’ tn m,n t ¢ I" cho ph®p mblt
mon.

Trong thifJt kJ m i n"i b2ch b3ung bullng, c8c t2nh t of

n
Li Qu ki n ri°ng bi'ct x8c IL'mhl dp omlgaB.R2@. 4.2 v~ 3.21.
c
h

CHD THECH: Khuy/Jn ngh’ rng kholng c8ch gi_a c8§
nghi"m khtng n°n |, n hhn k2ch the c¢c t2nh L€ ¢ t
nh. ng kT hi u):

Pomax = 2D, + 6t

I
eo cC¢

m:ﬁ,ﬁ n i v, i nd: nlgQbrlibth hGp
14
Poms =20, + _ 6t E L°i v.i nh_ng bzch ti]
m + 0,5 200000

NJu khol[ng cHe® bugpg®ggtPD(m + 0,5)] th3 m!mer

Kholng c8&8ch t i thiWu c8c bullng s€&€ d8 &k tx'8ic tLhinWu b 3ur
cfn thi/ftlewvlL€alai "¢ v° s. c¢cfn tr° c¢c- thW c- do c 8¢
khac

32142ni Qu ki n vdn h"nh

C8c LiQu ki  n vdn h"nh phli L€ ¢ coi |~ c¢c8c LiQu ki r
sublt Bhé¢JJtt kW I "m t&ch r* i m i n" i, LW duy tr3 tr°n g
L. LW LIm bFfo m i n"i lutn k2n t4i nhi t L, thiJ]t kIJ.
§p sublt thift kJ, vdt i u gioktndhl[iviLedic mit?2 &B nhidey i
sublt. L ¢ n"y L€ ¢ xS§c L' nh theo c*ng th ¢ 3.21.6.4.]1
cho t  ng di 1t 2Lkchc brulyt ncgl nAg s d. ng LW thi/fJt kJ b2zch
clng 3.21.6.44().
Bfng 3.-LBIi.3¥Hnhs d,.ng b2ch c- ren
. Cp sublt dNhi t L,
vdt i u Ph€hng phgp
MPa °C
B dut ren v~ nt 3,1 371
Thép cacbon va thép Ren cbn tra vao nhau 2,1 260
cacbon-mangan Ren con tra VAo ren vuon
en cOn tra vao ren vudng 0.86 260
song song
Th®p h' p ki mBdt ren v' n} 4,2 482
Gang Ren cdn tra vao nhau 1,05 180




Ren con tra vao ren vuéng 0.86 178

song song
n“ng v° h'p Bdt ren Xem ti°u chuXn
32143 ni Qu ki n gi. giotng
C8§c LiQu ki n ®p giotng phli Le ¢ coic IbBQcrBkut LtiiQup ki
X¥%e L€ ¢ gi. bung c8ch t&c d,_ng |, .  c ® ban LFu b"i c¢
§p sublt kh2 quyWn. L ¢ nh, nhblt ban Lfu n"y L€ ¢ coi
s ph, thu,c v o vdt |i w, a@igitatgng dioHc t&ichn htiZ awh dt infg
L. c n"y L€ ¢ x8c L nh theo c¢ctng th.,c 3.21.6.4.1(2) v~
cfu) cho t  ng dr2. nKhizcthhib@d *kfg MmHt b2ch, | . c n"y L€ c
3.21.6.4. 4 M2)nhiWogx@ti Qu ki n vdn h”nh, khi c&c LiQu Kk
t2ch bul tng, cfinnd hinh]€® tA" ng di n t2ch bulng th, c tJ L
3215Vdt |i u v" nh_ng ph, ki n c¢c,a b2ch
32151Y°u cfu chung
Vdt | i u d¥%ng ché&ng§8§bum®ingnphlb2¢hO©n theo c8§c y°u cfl
2.2 (&8p d,.ng th2zch h’ p).
3.21.5.2 Bich
B2ch | m b=yng th®p fer2t v" thilJt kJ theo 3.21.5, phi
to"n b n/ju chi Qu dfy tbm phti5nmtch tr€e ¢ khi gia c¢ctr
Vdt 1i"u m t4i L- th, ¢ hi"n m i h"n phl[i L€ ¢ ch,  ng
cfu c,a quy tr®nh h°n theo AS 3992 L€ ¢ coi |~ s ki)
h“m | € ng cacbon |, n hhn 0,35%. br2beth cph[ci§ct w©n  thhieno trmr
y°u cfu x |I'T nhi’t sau h"n n°u trong ti°u chuXn AS ¢
Cg&c b2ch c¢chJ tYo ¢- ¢~ c¢- thw L€ ¢ gia ctng t. thanh
ho"n thi n phrli song song Vv, i tr_c dihblc, mhithAanhai h®fg
tr.c n"y phli LY ng tom).
B2ch ¢c- ¢ (ngodi tr. nh€e cho ph®p tr°n LO©y) khtng L ¢
tr,n c- sJun, tr_. khi vdt i u L- L« L€ c¢c tUYo th" nh v~
(i) Tre°n v nh tr n blG ncHtt Yoblm hb'anch Itf u tpshnf,i song song
sau gia c¢ctng (khtng nhblt thiJJt bQ mHt tbim ban LFfu phi
(ii) Nh_ng m i n°i tr°n v:nh tr,n phlfi |7 m i h”n gi &
chuXn n”"y. "Chdi,Qug difw xs§c L nh y°u cfu kh _ ng sublt v~
hhn trong c¢c8c gi 8§ tr

tva (A-B)/2 (3.21.5.2)
cg8c kT hi " u L€ ¢ L nh nghoga nh€ trong 3.21.6.2.

(iii) MHt sau c_,a b2ch v® bQ mHt ngo i cpapg c, a c’ pt
khongphah, yh€ ki Wm tra b=ung hUdt t_. hoHc thXm thblu LW L[n
c- khuyJt tdt.

32153 Chi tift | dp xi JJt
321531Y°u cfu chung

vdt i u s d. ng cho chi tiJt | dp xifJt pd[i ph% h’ p I
L nhl "sn€ vi c.
Phl[i | €u LW tr8&nh s, qus sublt c.,a c8c chi ti]t

v " tr 8nh

T . ng .
|l " m kGt ren. nW t-tr8Snhugus8hohg efoltd, nf§nc.d¥%hg
v, i c¢c8c chi tiJJt |JJop 3x8 Jmm.c -nW

@ rnggn hk 2bn h kGt ren, Lai



chj tYo t. c¢c8c vdt | i u kh&8c nhau hoHc t. c8&c vdt 1i’
Ph, l.c D vQ tn m,n c,a c8c kim | oUi khing gi " ng nhat
Vdt i " u chi tift | dpixu/Jb2cking tbu, s ¢t2b@nvih2ekth’l

tranhL € ¢ c8§c vbln LQ vQ tn m, n.
3.21532 Bul t ng, Linh v2t, v2t cbly v c¢ch t ren
C&c y°u cfu sau phli L€ ¢ L&p . ng:

ao

(a) Vdt i u | "m bul®ng bao g m c[ Linhromggt, v2t cbly
Blny. 21.5 (trong L- ¢c- ¢ch”™ ra cl s_c¢c bQn thifgt k1I1).

(b) Khi bultng L€ ¢ gia ctng t. vdt |i " u c8&n n-ng c-
L- khtng L€ ¢ gia ctng n-ng hoHc ., th3 s_c¢c bQn thi ]t
L€ & @ (xem B[ng 3.21.5).

(c) Khi bultng L€ ¢ chJ tYo b3ung ph€ehng ph&p ch”n n-r
vdt | u L« L€ ¢ cho trong Bfng 3.21.5, tr. k hi ng
LW ch, ng t, r3ung c8c t2nh chblt ohng K& cc l&pthamgh dJ§gr
tr€ ng h p n"y, ¢c- thw 8p d,ng s.c bQn thiJt kJ L i \
noéng.

(d) Khi bul'ng L€ ¢ chJj tUYo b33ng ph€ehng ph&p ch”n ngt
v. i vdt i u L« 1Iy€'3c 21.6hottrrokdhiBhm<€ i s[n xublt cun
so8t LW ch._ ng t, r3ng c thw s d_.ng s.c bQn thift kiJ
tr€ ng h> p n"o, nh._ng _.ng sublt n"y khtng L€ ¢ ve€ t qlt
cacthanhgiacbhg ngu, i c¢- s Jun.

(e) Bul'ng v™ v2t cbly phl[i L€ ¢ blo v  th2ch h' p LWt
m,n th?® n°n tkng k2ch c hoHc thay vdt i u.
p
t

(f) Thbit ¢l c8&c bullng hl[i L€ ¢ r n, ®p hofM& gia c!ng
hoHc bullng c¢c- ~ xoay h3 bullng ¢c- thw L€ ¢ h"n v, i
vdt |i"u ¢+ t2nh h"n t°t v’ bul'ng phl[i L€ ¢c th€ ng
tra b=ng tia X

(g) Khi nhi’ "t L, o0Kitm3| oM ivM-gg@8g@@ulLFu bt Lai "~ c¢)
Nh. ng ch "t ren n"y phrli C - ren tr°n to"n b, chi Qu d7i
gilm L€ ng k2nh LJJn ch®©n ren. mO, B-agn. bQ mHt 2t nhblt

(h) Bul'ng c L. bQn cdo0 heHe HWEINhng b’ @ Wk inhhdmh dUdng
CHDB THECH: n, linh L ng c,a m i gh®p L€ ¢ tktng | °n dc
v,ng L "m v’ tktng chiQu d"i bul!ng mt c8ch th2ch h’ p,
bul *ng 2t | inhb3lchng chhhdnngsoh &n inh<€ khi bul*ng ngdn v~
th®p L€ ¢ | dp tr°n b2ch nhtm. Tktng L, l'inh L, ng c,a
gifm thiWu nh_ng [nh h€ ng c.,a s, gi«n n° ch°nh | ch
LHc bkhit kK" i L, ng hoHc d. ng thi/Jt b’

3.21533 nai c

Nh. ng y°u cfu sau phli L€ ¢c LS&8p _ng:

(a) nai “~c¢ phl[i th2ch h>p v,i LiQu ki ' n I"mvi ¢ v’ 1

hoHc b33Ing t-h®lpi glaemotnheo ti-twlpcHyXdBBRoHRE82 heo ti u
chuXn ASTM bhp 149.4

(b) nai “~c¢ phl[i L€ ¢ s d,ng trong nh_ng gi,i hUn n°.
cacbon-mol i plLen cblp 4 v° 4B trong ti°u chuXn BS 4882 kht
ve t qoeCth o6 t hblpR9°G hnn &im ¢ bRnmoltih@perx actb®mg L&p . ng
L€ ¢ y°u cfu kiWm tra va Ldp theo ti°u chuXn ° M, ¢ (@
©m LJn 0&€m 10



nai "¢ ¢c- thw L€ ¢ |I"m t. vdt i u ¢c- thtng s nhe€e c¢
nh€ng L i v, i nhi @Ctth3 IIm wing thSkc 29, bQn) c, a Lai

n°n khgc L c.ng (hohHc L, bQn) ¢, a bul tng.

(c) nai c phrli L€ ¢ thifJt kJ] theo ti°u chuXn, nh€eng
Lai "¢ c¢- lg, LMawHnNnaib3uwngnthanh g4t hoHc t€hng t mi |
khtng L€ ¢ nh hhn L€ ng k2nh v,ng ren v° khi L€ ¢ xi
ren 2t nhblt m t chi Qu d~i bJyng chi Qu s©u phfn c¢c- ren
(d) MHt ®p c.a Laig khiphfhi 'Lte" &, gh@mcvin' ¢ |, n hhn 40
(e) Phfn ren c_.,a Lai "¢ c¢c- ml hoHc Lai "¢ bt Lfu phil
L€ ng k2nh v,ng ren.

321534V, ng L m

S d, ng v, Mgt ht'cm tlJ). Khi s° d,ng, L' m phili deg | "mt
% th”nh phfn xblp x° nh€ c,a Lai "¢ khi Le ¢ | p v, i
th®p h° p ki m.

3.21.5.3.5 Ren

Ren tr°n c8c bul'ng th€ ng L€ ¢c thg§8o | dp n°n |~ 1 oUi
phfn ren kht!ng Ln@& nghhkn2 nlh 5v Infgn r en. n’i v, o bul *ng c-
(L€ ng k2nh thoeon b33ng L€ ng k2nh L°nh ren) th3 chi Qu
b3ng L€ ng k2nh bullng.

T h°p bultng v® Lai "¢ phli | dp v.a hoHc | p chHt.
3.21.536 K2 ¢ch c.

Bulongvach t ren phli ¢ L€ ng k2nh L nh m ¢ khtng 2t hh
chj tYo t vdt i u c s. ¢ bQn cao th?® L€ ng k2nh nh,
C . tr°n LO©y hoHc | n hhn 50 mm th3 y°8nkbfs pHd[ngc- k
nJju c¢c- thw.

Khi c¢c8c chi tifJt | &p xiJt th€ ng xuy°n phl[i th8§o | dp
th3 n°n tktng L€ ng k2nh bul tng.

CHB THECH: Tht'ng s c¢c,a bullng phl[i I bly theo ti°>u cht

t2chditinjtt Yi cch©buteény theo ti°u chuXxn AS/NZS 1110 L€
n€ ng k2nh dan| M8 M10 | M12 | M16 | M20 | M24 | M30 | M36

Ti Jt di " n ngan
(mm?)

Nh,. ng bul*ng kh8c theo h 1r2e7rb h®tHie xAeSm 1t7i2°lu ahu X, AS
theo h' ren kh8c, xem c8c ti°u chuXn t€hng . ng.

3.21537-Ldp vzt cbly

328 | 52,3 | 76,2 144 225 324 519 759

H

Khi c8§c kr,t el o dpa v2t cbly hoHc t<€hng t, ths phfn re
v.i v2t cbly tr°n kho[nlg€crmd Qu?2 rdlguvzkkhﬁtnlgg nchhh, hhbmn gi §
tinhtheoct ng th_  c cho de€e, i LOy:

0.75d< x bOn thift kJ c.a vdtkli u v2t cbly t4i nhi 't L,
A0S X b Qn thiJt kJ] c.a vdt i u " ren tUi nhi 't L,

Trongslk:: L€ ng k2nhuyg_  mhiven E®8n £tn kh, p ren cfn khtn
3.21538-Bul tng | dt
Bul *ng | dt phr[i
(a) ¢c- cht cho °~ xoay L. tr°n m i Lfu v" L€ ¢ kGp ct



N o

(b) ¢- di" " n t2ch tiJt di°"n nh, nhblt c., & ¢HFntdirhn m i
t2ch tift di n bul!ng t2nh t4i chon ren;
(c) L€ ¢ thifJt kJ LW tr&nh vt t3nh n,i |1, ng bultng (\

(d) L€ ¢ | p v.,i v,.,ng L' m c- chiQu dfy khtng nh, hhn



BiNG 3.-21.50Qn k®o t hi'Jjt vkJj (cMPa)chi tiJjt | dp xi JJt LW b dt
Vvdt i Khi nhi’  tk /o k htthnig/]tw&{Chu thich §)
, n€ n( Cha |MDMTINPI
LoUi Ti°u c| Cblp ifh (| Kinh thich | °C %ht ; [L00IL50200250300/325350875(400425450475500525550575600625650
(mm)
50
Thép cacbon
AS/NZS 1110 | 4.6 T bt
ASB148 |ni Qu T bt -30 | 60 |60|60|60]|50
AS 2465 A, B T bt
AS/NZS 1110 | 5.8 T bt -30 | 100 [100/100/100/100[100[100[100
AS 2465 P T bt -30 | 85 |85|85|85|85|85|85(85
AS/NZS 1110 | 8,8 T bt -30 | 160 [160[160/160/160[160[160[160
AS 2465 S T bt
B} -30 | 130 [130[130[130[130[130[130[130
AS 1252 - T bt
Th®p h' p kim
ASTMA320 | L7 O 65§ 23 |-100 | 172 17201720172 200°1 . mh bt
012C|\';|' D 65 172 [1721720172172[172[172[172[172163[145(121| 93 | 69 | 43
MO | ASTM A 193 B7 2,3 -45
> 65 159 [159[159[159[159[159[159[159[159(153(138[115| 92 | 69 | 43
5Cr-2Mo| ASTM A 193 | B5 O 10| 2,39 | -30 | 138 [138/138138/138/138[138[138[138/138/129/104| 78 |59 | 45|34 |26 |19 |13 8,6
1Cr- O 64§ 172 [172172172017217217211 721172117211 72/163[147/121/ 92 | 61 | 35
. ASTM A 193 | B16 2,3 -30
/2Mo-V > 65 152 [152[152[152[152152[152(152(152(152/152/146/131/113/ 90 | 61| 35
Th®p h'  p kim cao
13Cr | ASTM A 193 [B6(410) O 10 29 -30 | 146 [146(146[146/146{146(146/146(146|146[134{107| 89
18Cr-8 Ni| ASTM A 193 |B8(304) T bIt [2,4,5,7,8 -200 | 129 |106/96 |88 |85|79|78|77|76|75|73|71|70|69|68|67|65|59 |53|42

b 2



18(3;8'\“' ASTMA 193 | BST TBIt [24568 -200 | 129 10997 |89|84|79|77|76|75|75|74|73| 73| 73|72 |68|58| 45|34 | 25
18%59'\“' ASTM A 193 (22% TBIt |2458|-200 | 129 [1181101104 98|94 |92 |00 |89 |88|88|87|87 |87 |87 |84| 78|59 |42 |30
18Cr- BSM :
. ASTM A 193 TBIt [2,4,578 -200 | 129 110101]92|87|83|80|79|78|77|76 |75 | 75|74 |74 | 73| 72|69 |64 |51
12Ni-2Mo (316)
Vdt i u Khi nhi 't L thiJJt°CKOhGthibhtipg Vv €°
, . cha |[MDMT|Nh i
Lodi Ti°u c| ceip/X, | P€ nithich | °c L.t 1754001251501 750200225[250275B003253508751400450500550600650
n hi kinh (mm) t hi
50
Ni k en v im Nikemp(CHa thich 10)
200 T Bit 26 |26|26|26|26|26|26| 2626|2626
Niken | ASTMB 160 | 2 | néng | T BIt 26 |26|26|26|26|26|26|26|26| 25|24
Céan -
200 | 70| T Bt 69 |66|66|66|66|66|66|66|65|65]|64
Niken h o
cacbon | ASTMB 160 | 201 | I f T Bit 17 |17]17]16|16|16|16|16|16|16|16|16|16|16|16|15|14|13|11| 8
t h bl g
Ni ken v~ h° p-tkiJp (Ghinteienr0)
Niken- ASTMB164 | 400- T Bit 43 [40(39|37|36|35|34|34|34|34|34|34|34|34|34|33
n ng 405
400 | - | ThIt 69 |67|66|66|65|64|62|61]59(59|59 |59 |59 |59|58]45
nong 54
400 | o | >54 52 |51(51|50(49 (48 |47|46 |45 45|45 |45|45|44 43|36
405 O 76 61 |60|59|58|57 |56 |55|54|53|52|52|52|52 |52 51|41




néng
Gi T
400 Eei T Bit 13 86 |83|82(80|79|79|78|78|78
ngu
Gi T
400 L‘ef O 9d 13 121 118/11601141112[1091107[107106
ngu
Gi T
400 Eef T Bit 13 95 |91|89|88|87|86|86|85|85
ngu
Can .
400 | "%, | TNt 13 95 |91|89|88|87|86|86|85|85
Can .
405 | "%, | TNt 13 86 |84|82|81|79|78|77|77|77
Niken- [(STMB166 | 45 T Bit 60 |57|56|55|54|54|53|53|52|52|52|51|51|50|50| 48|47 |41 20|14
Crom >76t Bt
600 | 2 it 60 |59|58|57|56|56|55|55|55|55|55|55|55|55|54|52|51 (50| 48|38
600 | 2 O 7¢€ 69 |67|65|64|64|63|63|63|63|63|63|62(62|61|61|60|59|56|49]|38
Can -
600 | %, | THIt | 1314 69 |67|65|64|64|63|63|63|63
Niken | ASTM B 335 )
Mo 2 B T Bit 79 |72]69|68|68|65|63|62|61|60(58|57|57|57|57
0 I
n“ng v° h°p kim LY ng
n“ ng AS1567 102A,
110A, | O | TBIt 17 |15(14|13]13 11|11
120C,




122A |

ap

n” n-g| AS1567 o6 O | 12 26 (2626262624
Silic 655A 6 O | 12 65 |65|64(62(61(59
M 20 O 12 60 [60]59|57|56|54
Nhom- | ASTSOT 1 ea3s | M | 6<50 55 |55|55 |55 |54|54|53|52 |52
Nhtm v~- h° p (Chanhicm1®)} m
ﬁ;ﬁg;_ ASTM B211 2014 T6 3 O 11 90 |83(78|70|50|31|21
- ASTM B211 | 2024 T4 |12 O 11 72 |70(68|65|54|43|34
A-4Cu- | AS 1865 | gopr1, 10 0| 11 52 Khing hiWn th
1.5Mn 6262 T6
<10 11 58 |56(54|51(43|34|24
ASTM B211 | gog1 3 0| 1 58 |56 |54|51(43(34 |24
' [T6 han N
6262 3 0 - 33 |32]31[30]27]24|19
CHUTHICH:cho B[ng 3.21.5:
1. ng sublt ° nhi"t L, trung gian L€ ¢ x8c L nh b3xng n,i suy tuy/n t2nh.
2Nh_ng gi§ tr° _ng sublt L€ ¢ thiJt Idp ch’™ cktn ¢, v o L, bQgh®p s&ngh, a
buldng, khiy °u c¢cfu khtng L€ ¢ r, r° trong th i gian d"i m" khlng cfnmmitJt U 4i,
linh hoUt t<€hng L i c¢c,a b2ch v" bul!ng, v° ¢c8c t2nh chblt n,i |, ng t<€hng
3.Gi_a nhi t L, t i @G&i Wh?3trgarBg tb[ng ng” sau®It t2nh b3ung gi § tr°  thblp hhn c,

i
bQn k®o L  nh th cbRaHchZ%%L nh m ¢ nh, nhblt.
c

4Nh_ng gi & tr° n"y L€ chblp nhdn v, i vdt 1li " u L« L€ ¢c x |IT thbBim cacbon
5, nhi 't 26°C, tnnnd gi § tr° . ng sublt n"y ch” L€ c &p d.ng khi h"m | € ng ca
6.Khi nhi  t5@ ct§rc°mis$2tr  _~ng sublt n"y ch" L€ ¢ &§p d,_5%@ n/ju vdt |i u L€ ¢
7.Khi nhi  t5@ ct§rc° gi®BBItt rn”"y ngh's L€ ¢ &p d. ng nJju vdt |BCu L« L€ ¢ x |1 n

a

8.Bullng b33ng th®p auxtenit s’ d,ng cho m i gh®p c¢c- 8p | c phfl[i c¢c- L€ ng



9.Nh_ ng vdt i " u n"y L€ ¢ s d.ng b3nh th€ ng b'i v3 ¢- t2nh c¢ch’ ng tn m,n

10.Khtng c¢- gi.i h4n nhi "t L, thBlp hhn L"i v,i nh_ng vdt i u L-.

11.Nh_ ng gi § tr° _ng sublt L€a ra trong bl[ng khtng §p d.ng L€ ¢ khi c¢- s’ d
122H" p kimill®2ncg khtng phli lutn th2ch h® pmhli”it W _ i cmot, st'Hcmtbii "ttr € ng rwong mi
100°C. Ng€ i s d.ng phfli t. t3m m t h°p kim thzch h>p LW s d,ng.

13.Nhi "t L, | " m wiyl cLutogd r828€vé, ram mUnh hhn hhn s€ [nh he€evtggbbhiltilLl,
dao-gay.

14.n, bQn thifgt kJj Li v,i ram chu't ngu,i d a v" o t2nh chblt ¢c8n n-ng tr €

Bultng phli L€ ¢ chJj tUo theo ti°u

) c ng t3.q2ul8 51.630.92 (vf") .8 Q0 % g( ts&h
c.a _.ng sublt thifgt kJ trong B[ng 3.2 ’ €’ ¢

tro
ng sublt u" n khtng L ve t qu:



32154 Gi otng

Gioktng phTli L€ ¢ I "m bung vdt i u khtng b’ Fnh h<€e ng
trongm’ i Li Qu ki ' n vdn h"nh L€ ¢ d, |li u tr€e c. Giotng
nhi "t L, t2nh0Cwv8nkbaoghh® 40s d_ng trong c8c m i n’
r«nh (c- bQ mHt ph33ng hoHc nh! cao) L"i v,i c8c LiQu
a) ch, a mithiYichwlt d_ cch8y ° 8p sublt |, n hhn 8,3 MPa t {4
dlfi &p sublt nhi 't L, t<€hng L€hng c¢c_,a b2ch; v~

b) ch, a m'i chblt khtng L, c hdi v”" khing ch8y nheng
tr€ ng hoHc c8c d[li 18@hmaubtt, amhdZah.l, t€hng

Vdt |li"u | "m gioktng cfn L€ ¢ s’ d.ng trong c8c mti tr
khuy/ZJn ngh’

Gioktng ki Wu t sinh | ¢ (kiWu v, ng ch, O, v,ng ch, d e
d.ng trong nh_ng . ng d_rngnc-i 8§mp0Usubit" ycach.€ Gfgc krh't ng ¢
hc LW ®p giotng, do phfn | ¢ c,a giotng |~ khlng LS&r

LW t hdingh_ 8mnh.c t
3216 B2 ch ¢c- bQ mHt hGp v c¢- gioktng ki Wu v™nh tr n
32161 Phim vi

Nh_  ng ph<€htntgi Jpth 8k b2ch m* t[ trong 3.21.6 n"y v~ tro
|l © 8p d,ng cho nh_ng b2ch tr,n ch u 8p | ¢ t. b°en trec
trong v,ng tr,n L€ ¢ bao quanh b°i c¢c8c |, obullng v I
L-. C8c biflm thw L€ ¢ LQ cdp L/Jn trong 3.21.7 v~ 3.2
b2ch kh*ng tr,n v"™ trong 3.21.9 vQ thil/JJt kJJ bzch ch
32162 KT hi u

Nh. ng kT hi " u L€ ¢ L ' nh nghoa b°n de€etihilU@y kU bcz csh d.
(xem H3nh 3.21.6.2 v~ 3.21.12.2). C8c kT hi " u b s ung
to"n bQ mHt , cho b2ch Lo chiQu L€ ¢ L€a ra trong 3.z
A n€ ng k2nh ngo”"i c¢c.a b2ch hotw/Ji€bhghkénhcg§eénh, L€
r«nh v’"™ k®o d7i ra LJJn m®p ngo’ i c,a b2ch), t2nh b?3unc

AbT "  ng di " n t2ch tifJJt di° " n th,c c,a c8c bul'ng t2nh t
c- tiJJt di"n nh, nhblt c, a c8cmibmélvabngg khi ch” u . ng sut

AmT ng di " n t2ch tifJt di " n c8c bullng cfFn i Jt, L€ ¢
vaAm2, t2nh b33ng milim®t vu!ng.

Am1T ng di " n t2ch tiJt di" " n c8c bultng (t2nh theo L€
nhphblt ¢, a bul®ng khi c¢ch  u _ ng sublt) cfn thi/Jt cho Li (
vubng.

=Wmz1/Sb.

Am2T ng di " n t2ch tift di° ' n c8c bul®ng (t2nh theo L€
nhnhblt khi c¢ch” u . ng subltn)h cbfRan gt hmi/ti M®Y ®&pu lgnigo.t ng, t 2

=Wm2/Sa.

B n€ ng k2nh trong c.a b2chit H® nrhg® Rin gy Tmi ] tiam@(h’ s@&Khi
LW t hhawoBB trong ctng thHc t2nh _ ng sublt d ¢ S

B1=B+g1l i v,i b2ch kiWu | dp |, ngkhit<l. ¢ v~ v, i b2ch ki
=B+gol i v.i b2ch kiWu |iQn thoen khi f O 1.



b ChiQu r, ng ®p gioktng hi u d,ng hay chiQu r_ng bQ ml
(xem ch¥% th2ch b°n de€e i v:® 3.21.6.4.1(a)).
2b ChiQu r, ng ch u 8p hi  u ndy rbgQ cmHa giidJtpn gx ¥hco HIT ic hgihQ
milim®t (xem ch¥%% th2ch b°n de€e i v~ 3.21.6.4.1(a)).
boChi Qu r, ng ®p giotng c¢ch bl[n, t2Znh b3xng milim®t (tra
C n€ ng k2nh v,ng tom |, bul®ng, t2nh b=3ng milim®t.
c K2ch the ¢ ch?gh < d/ ngthhiwukc, a m i h"n, L€ c x§
nh, hhn tronmgvat, t22 gh 8bmrg mil i m®t .
D n€ ng k2nh |, bul®'ng, t2nh b3xng milim®t.
Dpbn€ ng k2nh ngo”“i c¢.,a bullng, t2nh b3ng mili m®t.
d H s, t2nh b3ung milim®t kh"i.
n" i vhikibwe i -g-frﬂgj-

| Pl
ni v.i b2ch k -g—frﬂgj.

| P
E MtLul L"n h"i c¢,a vdt li"u | "m b2ch ° nhi" "t L, | "m
megapascal.
e H s, t2nh b3ung mm
-n" i v,i b2zch kipWu | iQn thoen = F/nh
-n" i wv,i Db2zch k/oWu | &p |, ng = F
F H s’ cho b2ch kiWu |iQn th®n (xem tr°n H3nh 3.21.¢
FLH s~ L"i wv,i b2ch kiWu | dp |, ng (xem tr°n H3nh 3.2
f H s hi’q ch” nh | ng §u|:'§lt c.a ¢ L0 wv,i b2ch ki Wu
hhn 1 t h?3 Ibly bsunigt tt Yis Lfcy anh,ngv, i _ ng sublt t Yi Lfu
nh_ng gi § ¢tr de, i gi,i h4n tr°n H3nNnh 3.21.6.6(F) th?
G n€ ng k2nh t4i v’ trz ®p gi‘oLng, tz2nh b3yng milim®t,
3.21.6.2(a) th3? @.sdwe ¢ x8c L nh nh
n"i v.i b2ch bao g' m trong 3.21.6 (xem Bl[ng 3.21.6. 4 (
-KhibpO 6 mm th3 G = L€ ng k2nh trung b3nh c_,a bQ mHt t
-Khibp> 6 mm th3 G = L€ ng k2nh ngo"i c¢c,a bQ mHt tiJp x
goChi Qu dFfy c¢c. a c ' b3wndg ntiflui m&t,., t 2nh
g1Chi Qu dfy c¢c.,a ¢~ ° mHt sau b2ch, t2nh b3ung milim®t.
H T°"ng | ., c th,y tonh, t2nh b3ung niuton.
=0,785G?P.
HbDL. ¢ th,y tonh tr°n di " n t2ch b°n trong c¢c,a b2ch, t?
=0,785B2P.
Hen i v,i b2ch LQ cdp tgowgo3gidtwg (L, lchk°nigcgid, a |

theo thiJt kJ b2ch v™ | ¢ th,y tonh), t2nh b3ng niutc



=W -H.

HpT " ng | ¢ ®p 1 °n bQ mHt tiJ]p x¥%c m i gh®p, t2nh b3ng
=2b" GmP.

HTn, ch°nh gi_.a t°"ng | ¢ th,y tonhb%i drenghgyathhdht
=H-HpD.

h ChiQu d"i ¢, t2nh b=ung mili m®t.

hpKholng c8ch t2nh t. L€ ng toOm bt &budling, tnhe€vtngngr
tfrong B[ng 3.21.6.5, t2nh b=ng milim®t.

hcKholng ¢c8ch t2nh t v thg2tciall ongtg§®mdingbluiAangi o
tfrong B[ng 3.21.6.5, t2nh b=ng milim®t.

hoH" s , t2Bgg b3lng

hTKholng c¢c8ch t2znh t._ L€ ng tOm Tt8dbudmg, tnhevt mgngr
tfrong Blng 3. 21liimt 5, t2nh b=Jng m

K T° s° gi.a L€ ng k2nh ngo”"i c¢c,a b2ch v,i L€ ng k2nt
= A/B.

. .te+1 3
L H st(?TbP%ng

MDTh"nh phfn mmeAndobRAng niuton milim®t.

= Hphp.

MGTh"nh phfn nmi méAdnthobRing niuton milim®t.

= HGhG.

MoT " ng mtmen t8&c d_ng | °n b2ch, L v, i Li Qu ki n vdn
t. ng tr€ ng h p t2nh, t2nh b33ng niuton milim®t (xem 3
cdp trong c8c Li Qu t. 3.21.6 L/Jn 3.21.9 v° 3.21.12.
MTTh” nhnmdméndoHT, t2nh b=ung niuton mili m®t

= HThT.
m H’ s’ gioktng, tra theo B[ng 3.21.6.4(A), xem ch¥% tl

N Chi Qu r, ng s’ d. ng LW x8c Lonhxermi®ung K $.g2 ®.p6 .g4 (0R)n,c
bng mili m®t

n S° | € ng bultng.
P Crk It2nh to&8n, t2nh b3ung megapascal . n’ i v, i b2ch ¢
PoKholng c¢c8ch gi._, a hai L€ ng tom I, bul®*ng, t2nh b=3ung

San., bQn thiJt kJ c¢c.,a bultng t2nh theo nhi' 't L, tr<€ n
megapascal.
Spn, bQn thiJt kJ c¢c.,a bultng t49i nhi t L., thifgt kJ (c
megapascal.
Sfn, bQn thiJt kJ c¢c,a vdt i u I "m b2ch t49i nhi t L 6
mii tr€ ng (LiQu kang ®p3.9i ottingg f()c,hotZ2mh b3ung megapa



SH ng sublt d ¢ tr_c t2nh L€ ¢ tr°n ¢~ b2ch, t2nh b3ng

Shn, bQn thiJt kJ c¢c,a vdt li u ¢~ “ng n"i, c¢c,a b3nh h
ki n vdn h"nh) hoHc td@u khint®fi giméingy € olyo (Liong 3.
byl3ng megapascal .

SR. ng sublt h€e ng k2nh t2nh L€ ¢ tr°n b2ch, t2nh b3ung
ST ng sublt tiJfp tuy/n t2nh L€ ¢ tr°n b2ch, t2nh b3ng

T H s li°n quan LJn t %" K (cho tr°n H3nh 3.21.6.¢
t Chi Qu dfy b2ch, t2nh blng milim®t.

thChi Qu dfy L nh m ¢ c¢c,a th®©n hoHc c_,a th" nh "“ng n" i 1
Li phfn b’ sung do tn m,n), t2nh b=ng mili m®t.

txHai Il fn chioQlhidty ndh, d ogdn thiJt KkdHchJthg chaiki Wun | ¢ Qi
d°y thon hoHc L€ ng "ng n i c¢cfn thi/JJt LW ch' u §p sublt
ki Wu | dp |, ng, nh€eng khtng L€ ¢ | bly nh, hhn 6 mm, t2r
U H s 1i°n quan LJn t° s° K (cho tr°n H3nh 3.21.6. ¢
V. H Lsi v,i b2ch kiWu |iQn thoeon (cho tr°n H3nh 3.21.6
VLH' s’ L0 v, i b2ch kiWu I &p I, ng (cho tr°n H3nh 3.2
W L, c bullng LW thiJt kJ b2ch L i v, i Li Qu ki ' n vdn t
h" p t2nh, t2nh b3ndg.Ai vuQon§EtxbmchA. 20Q. 6dp trong 3.21. ¢
WmilL, ¢ bul®ng t i thiWu L°i v,i LiQu ki " n vdn h"nh (x
n"i v,i cHp b2ch d%ng LW gi. v "ng cho Lfu di L, ng ¢
cho m i thi/lJt kfsct €N g tl bly thiRngWgi § tr° | . n hhn tron
ri°ng t. ng b2ch, v~™ | ¢ L- phTli s’ d, ng chung cho c¢T

Wm2L, ¢ bul®ng t i thiWu cfn thi/JJt L°i v,i LiQu ki n ®
w Chi Qu r,  ng s di, Qg rLWh ox 8&p Lg,indk nagh tcrh° s “chbi Qu r ng t |
gi.a mHt b2ch v,i gioktng (xem 3.21.6.4(B)), t2nh b3nc¢
Y H s li°n quan LJn t s~ K (cho tr°n H3nh 3.21.6. ¢

y . ng sublt ®p giotng hoHc bQ mHt tifJp.¥4%d)m it2gh®p N>
megapascal.

Z H s li°n quan LJn t s K (cho tr°n H3nh 3.21.6.¢
32163 C8c ki Wu b2ch tr  n
X®t vQ m,c L2ch t2nh tog&n, c- ba kiWu b2ch tr,n nhe€e s

a

a) B2ch ki Wu | dp | ng: KiWu n"y g"m cigGptwiiftck/] mg t
n“i, b3nh hoHc th"nh "ng, v c¢c8c thifJt kJ m” trong L-
LW cho s.c bQn c¢ch h ¢ t€hng L€hng m i n"i 1iQn ho" " n t
v (m) vQ m t s loYi hbaé¢h HRinWu 3. dd . 16,. 2g vIQi Wn HhH¥@# c§
b) B2ch kiWu |iQn th©n: KiWu n"y g°m c8§c thilfJt kJ trc
n"i, b3nh hoHc th" nh "ng, L€ ¢ h"n L"i Lfu v o, hoHc
ph&p kh8&8c nheuarig mMékc hh " m gas (h"n hhi) m" vQ b[l[n ch
th”"nh b3nh hay th”"nh "ng c¢c- thW coi t<€hng L€hng nh€e
h“n th3 ¢~ “"ng n"i, th”"nh b3*nh hay th”"nh ng L-ng vai
(c), vQ m t s° 1o4i b2ch kiWu IiQn thon LiWn h3nh v~



ap

c) B2ch kiWu t®%y ch n: KiWu n"y g m c8c thilJJjt kJ tror
b3nh v’ th"nh “ng L€ ¢ th, c hti knh LiwW tkoh'in Lc-. nb2lc@h cl & ecr
to8§n nhe ilQn btzhcchn, t r k hi LW Lhn giln, ng<€ i thil/ft k
|, ng, mi, belée «®*hgqusg gi§ tr° de i LoOy:

go = 16 mm; B/go = 300; P = 2,1 MPa,;

Nhi "t L, tphrdJt kJ = 370

XemHinh3.21.3(b), (d) v° (e) vQ b2ch kiWu t¥%y ch n.
32164 L ¢ bul tng

321641L, ¢ bul®ng cho kiWu giotng khtng t sinh | ¢

a) L.c L0 v, i Li Qu ki n vdn h" nh: lmiehbul EngLWFn t hi
ch u L€ ¢ | c th,y tion®pHsullte " cthighty KJJnh°md " di " n t2ch
k2nh v’ tr2z phln I ¢ gioktng. Ngo“ i ra | ¢ bulng phTli
X¥%c c¢c,a m i gh@p mm, tt hl, cc t®&p Lk ch ng minh |7 L, LW LT[
trong m ihinhpti " kJ.L (Ut ¢ ®p n"y L€ ¢c t2nh b3ung tzch c. a

(xem B[ng 3.21.6.4(A) v° 3.21.6.4(B)): v° gi§ tr c. e
(xem cha thich).

CHUTHICH:B[ng 3.21.6.4(A) v~ ° 3.21u6g#40Bngligptoikpe melEctl ol
th€ ng L€ ¢ s d,ng v' c¢c8c gi§ tr° khuy/Jn ngh" L i v,
tJ]. C8c gi 8 tr° n"y ch” | ° khuy/Jn ngh m" khtng phrli
d¥n t. i r, r° tUi egingtidinmankhorng [Enla hhiJ/Jt kJ. C8ch
v tr | th t y | . c.

X i

Q s. th2ch h°p c¢c.,a c8c gi § h. .

L. c bul®ng cfn thi/fJt nf1i€° Ei Q8ckl nhvdheb €hnWw th_ c 3
Wm1 = H + Hp = 0,785G?P + 2b" GmP (3.21.6.4.1(1))



_[ Giodng Giodng Giodng

Dwrgre [y tai diém gilra cla ving tiép
xic gilra bich va vanh tyra. Khang

phu thudc vao vi fri cla giodng (b) Loai bich han géc 2 phia, tan Ly
N dinh hodc bt ren co hodc khéing co (c) Loai lién than
{a) Loai l3p chéng cf (xem chi thich 4)
Dém Téi thidu Téi thidu
6 dic
Tdi da Téi thidu
Han
Bd dbc
Téi da
Chigu day Han

{i) Khi 36 dbc ciia o sat whi bich vwrot qua 1:3 thi dbng déu
=ir dyng cac chi it nhur hinh (i) hodc (i)
(d) Loai bich han cb

Bém _ ' f
T
,&T fs I"'.‘ — ¥ +
hT A i 8o o .
7 ] -3
¢ 3+ 91 91

2

0,250, nhung khéng nhd hon 6 mm déi ! A=l
véri cac chan. M&i han nay cé thé drgc Bich durgre han kin
gia cong cho cd béan kinh gdc nhur trén

hinh (&) trang trirémng hop dd g1 = Qe

f) Khing co giodng: (g) Loai bich t chén
dang md& nhanh (xem chi thich )

() Loai han ngau hoan toan

A

."1,| II'II
\ - - A g
>, I !
- T
SRy T
| J
A g8 B8
{h) Loai cd 16 x& rénh cho (i) Loai co vé_u dong mé {k) Bich ct dwémg kinh trong khéng
buldng Lt nhanhichi thich &) dbng déuixem chi thich 5)

(xem chd thich 6)

Hinh 3.21.6.2-Nh_  ng gi i th2ch vQ c8c kI hi

CHU THICH: cho Hinh 3.21.6.2:
1. n' i v,i ¢ cthiefingg=&t g-c O 6



2. B&n k2nh m i h" n 1m-heenrg rkh nrgh Bith, | "h h(h, 55 gnm.
3. C8c |l o4Yi bQ mHt nht ccaco§i ,c-c r «dhthngd @ “inhg “t,r kn Wuh [Li

chiQu dfy t i thiWu cfn thil gt t.

4. Th nh b3nh hoHc th" nh “ng khtng L€ ¢ xem |~ c¢c- gi 6t
hoHc khi m"i h"n ph2a sau ch”™ |~ m i h”"n g-c.

5. Trong t2nh to8n 3AB K = A/B' thay cho K

6. Nh. ng chi tiJJt c,a ndp phl[i tu®©n theo 3.27(h) LI/n
BUNG 3.21-V@t4(A)u gioktng v mHt tiJp x¥Yc

H  s° gioktng (m) tUi LiQu ki n v|Tham chiBJun
kg t i thiwu (vy) 3,21,6,4(B)
(Xem chu thich 1)
Vdi "lu giokn H s| ng s|Minhh' ®acha|S d_,|S d,
(Xem chu thich 2) gi okt|®p gi thich hinh minh c, 6t
m [t hit hod
t hi W
y (MPa)
Lo i tQ sinh | 0 0 - - -
V. ng c¢ch, O, bl
chblt L"n h” v
gi okng khsgc L€
t 2 n hhen C
Lo i L"n hui k|
h"m | campgcla s
n. c ng de i 7! 050 0 Q
Durometer)
n, c.ng O 75 s| 1,00 1,4
Ami £ng c -Day3mm 2,00 11,0
g n tkhpRtc h |,
cho LiQu Day 1,5mm| 2,75 25,5 Q
h” nh hoHcDay1mm 3,50 45,0 1(@a,b,c,
(xem chu thich 3) d,)
Chblt L"n h¥tdng c 1,25 2,8 4,5
ChBlt L"n B | .p| 225 15,2 I
s"a@ami kng
h 0 HiC kh1n2 Il . p 2,50 20,0
gia c€ ngl | p 2,75 25,5
chu thich 3)
S h © vdt 1,75 7,6
Bung s’ i |[Thép 2,50 69,0
vV_ n X adrc {cacbon
ami bng  ( Xrpeskhong) 300 | 69,0 1(a b)
thich 4)
g h o Hc
Monel




B3ng kim Nh*m n 250 20,0
nip ¢- ame oy 275 25,5
trong hoH o
. h oHc ng
th” nh |, Pk hau n
ami tng ph
St hdg 3,00 31,0
t h®p n
Mo n e | 3,25 38,0
4-6% Crom
Thép khong| 3,50 45,0
g
Bung kim |Nhtm n 275 25,5 m'
nje 0" ng U 300 31,0
hoHc L
t hau n
Sdt hg 3,25 38,0 1(a, b,c,
t h®p n d)
Mo n e | 3,50 45,0
4-6% Crom
Thép khong| 3,75 52,5
g
Bung kim Nh'm n 325 38,0 1a, 1b, 1c*,
P h3n g o L fwn“ ng U 350 45,0 1d*, 2
- P hoHc L
t hau n
St hdg 3,75 52,5
t h®p n
Monel 3,50 55,5
4-6% Crébm | 3,75 62,0
Thép khong| 3,75 62,0
g
Bung kim Nh'm n 325 38,0 1(a, b,c,
ranh n“ ng U 350 45,0 d)
hoHc L 2,3
t hau n
St hdg 3,75 52,5
t h®p n
Mo n e | 3,75 62,0
4-6% Crém
Thép khong| 4,25 70,0
g
B3ng kim Nhtm n 4,00 61,0 1(a, b, c,
phing mQm« o 4,75 90,0 d)
hoHc L 2,3,4,5
t hau




St hoc
t h®p n 5,50 124,0
Mo n e |
4-6% Crém 6,00 151,0
;h.,epkhong 650 | 180,0
DUYng v " nhSdat hd 550 124,0 6
thépmQm
(xem chu
thich 4) [ﬁ[ﬁ
Mo n e | 6,00 151,0
4-6% Crém
Th"épkhc‘mg 6,50 180,0
9
CHU THICH:
1. Blfng tr°n ch” ra danh s&ch m t s° lo4i vdt i u gi
gi § it/Jytt k/h khuy/Jn ngh’ c¢c.,a m v’' vy, L« L€ ¢ kiWm ch_ ng
d. ngQehri, ng ®p gioktng hi u d,ng b cho trong B[ng 3.21
trong blfng n"y L€a ra ch”™ c¢- t2nh chblt khuyJ/ln ngh ™ m"
2. Giotng | o4i C - amitng c¢c- thW khtng L€ ¢ ph®p s’ d.
3. BQ mHt | gipotchmg ng:- ph, khing n°n s’ d. ng LW ch u cho
4 . Nh._ ng gi§ tr’ L€ea ra trong blng n "y L"i v, i gi ok ng
giotng c¢c- s’ i khing phrli b=yng amitng (v?2 d, aramid, C
tham kh[o h€eng& dXoehd, aYo gioktng vQ | a ch n giotng,
giotng, th” nh phfn h-a h ¢, t2nh ch  u nhi "t v~ bQ mHi
xi JJt LHc bi t L7 vV, bultng th3 n°n thing tin v, i n ¢
Bfng 3.21.6.4(8B)
Chi Qu r dgndicua (xgndalng)
Minh h a bQ ChiQu r , ng ®p gjotng c
(L€ ¢ ph-ng C, tbY | C, thI|
Ha) N N
=3
N N
I[hb""-.r.,r.__ 2 2
 — |
== =3
i) w T T
T w + w +
l 2 nh€eng kht'ng 2 nh€eng kh!ng
: WEN W+N W+N
¥ I —_— —_—
B 11 | 4 4




L{d)* ._“"_._
EE=ATT ws N
2 " w.
:—-~¢—.__.‘:—~w{E w+ N w + 3N
05mm _| .__._Q#E_,_, =2 4 8
-—-N-—u
I__‘-'_ u N 3N
0.5 mm |:|\w 75 4 8
-:N--
4* i # i
=3 3N 7N
B oy 8 16
i—:N-—i—
5
N 3N
4 8
0
& w
I 8
&"\.
Chi Qu r ng ®p gioktng hi u d,ng
b= 2, yXhilBo>6mm b=bo, khiboO6 mm
V' tr2 phln | ¢ c¢c,a gioktng
o e ”G’___ CHUTHICH:H s~ gi ot
_ G— it k° ch” 8§p d
B&mattép xicngosl |1-I-EE"”"“E" bsng b2ch m" L m
" to"n b°n trong m
'][-l.rl I, bul *tng.
1 Bhi b > 8 mm J ki B £ 8 mm
*Khi b€ ¢ rtng c€a kh'ng qu§ O0hb5 ab)m(cxvadd).s’ d. ng c8c h
YXem Blng 3.21.6.4(A).
CHUTHICH:H® s giotng L€ea ra tr°n LOy ch’ 8p d,ng cho m
gi . ho"n to"n b°n trong m®p trong c¢c.,a c8c |, bul t ng
b) L., c ®p giotng: Tr€ c¢c khi c¢c- L€ ¢ md lg® ®mpHic htHit J g h 3
X¥%e v o L¥ng v’ tr2z c¢c.,a n- v_i m t | c t i thi Wu ban
tr€ ng v khtng ¢c- 8p | ¢ b°n trong). Lcn"yI" m, t
di"n t2ch hi u d,ng c_, a o difrug. chn ct hb uit: nggs & i Lt hnihWug
L€ ¢ t2nh theo ctng th.c¢c 3.21.6.4.1(2) nh€ sau:



Wm2= ~ b Gy (3.21.6.4.1(2))

n"i v,i cHp b2ch d¥%ng LW gi., v° “ng cho Lfu di L, ng
cho thiJjt kJJ khS§c tegpm@ng (WMOH&he [ bAaih) higHick ht ng gi
s€ I bly bung gi § tr l ., n hhn trong hai gi g8 tr’ t2nh ri
cing 3h2t.6.4.1(2), gi § tr° L€ c¢c ch n L- s€&€ L€ ¢ §p d
S, cfnphthii Jdung cblp m t | ¢ bultng L, LW L nh v giot
gh®p n i theo C*ng th_c 3.21.6.4.1(2) s€ chiJm €u th]/
v,i c8c bQ mHt v° loUi wvdt i u L, ictimhtheoCongc ®p gi ok nc
th3c21.6.4.1(1) t4i LiQu ki n vdn h”"nh |~ khtng L., L
cblp c¢c8c chi tift | p xiJt v* phli xi/Jt sh b, c8§c bul?
hai nhu cfu vQ | . c nlictm yn,L@® cminmhtuo&fFuri°ng bi t
th3c21.6.4.1(2) th® k2ch th€ ¢ b2ch s& | h"m s’ p h
thu, ¢ v o 8p sublt b°n trong.

21642 L ¢ bul®ng L i v,i giotng kiWu t sinh | ¢

c bulngoknig ¥,i sgnh | ¢ phfi tu®©n theo nh_ng y°u

L oc tUi Li Qu ki n vdn h”"nh: L., c pppunl[tingl_ c FLnW tchhi’ jut ¢
c H_.twonh H do &p sublt t2nh to&n t&c d_ng | °n di n

Qo wor-92  w
'-(Dv'

a gioLHpge"b,coi I > b=ung khlng L i v, i tblt ¢ nh_ng

lod4i v,ng b "t n"o L- m" ¢c- sinh ra | ¢ d c¢c tr_c pt
) L. c ®p gioktng: Gioktng t. sinh | ¢ ¢- thW xem x®t 1
h®p, tm2e 100 Wuy nhi°n, vi ¢ | dp xiJJt bulng vXn cfn
bulng L, LW Rhyanhe4c | c t

321643-T" ng di n t2ch bulng cfn thil/JtnveAp t  ng di n t?2
T ng di " n t2ch tilJJt dimcFnmgdlngchoacds§habulliQa AKi n v,
giotng |7 LY9i | € ng | . m1W@AR2ttrroonngen1hVEmASEVAAMA=€" ng A
Wm2/Sa. Phli | a ch n bullng LW s d,ng sao who t ng di
khtng nhp hhn A

321644-L ¢ bul*ng thiJjt kJJ b2zch W

L ¢ bultng s d,ng trong thift kJ b2ch phl[i L€ ¢ t2nt
321644(2)sau LOy:

n"i v, i LiQu ki mr vdn (B216B41LW = W

. . Am+ Ap)S

n i v, i ®p Lg—l—glq_lni‘g: W =(3.21.6.4.4(2))

Ngoai vi ¢ L<€a ra nh_ng y°u cfu t i thiWu vQ an to" n,

phfn d ph,ng LW ngtn ng.a vi ¢ xiJJt bul®ng qug§ mUnh.
y/Ju cho vi ¢ thao t8c | dp bullng ban tlrfg c(.IJ<®°ic ct-h 8cp
sublt b°n trong), n°tbthimkinJt [k/]tbh2 alg aafry gli trong nh_
trén (xem chu thich).

CHUTHICH:Khi c¢fn ttng th°m t2nh an to"n LW ngtn ng. a xi J
b2ch ch u L€ cngotcn pt3gWM A3 bbPEth c¢c- thw L€ ¢ thill]t kI
clng th_c th hai ° tr°n.

3.21.6.5 - Mémen bich

Trong t2nh to8&n _ ng sublt b2ch, mimen c_,a | c¢c t8c d, ng
c,a mimen. Tay L,n c, a mlrm)el,'mgL{E§cchx§tcethgnhL "biungg _kah v’
tr,n bullng v, i |l ¢ tYo ra m!men (xem H3nh 3.21.6.2).

c.p m®p hoHc do L€ ng t&§c d,.ng c.a c8§c buling d ch v~



n"i v,i LiQu ki n vdn hophh, tcmimmém tmime ncprMT°m2gchbiMt M

vaMgL€ ¢ L " nh nghoa trong 3.21.6.2 v d a tr°n | ¢ bu
3.21.6.4.4(1) v, i nh_ ng tay L, n mtmen L€a ra trong BJ
n"i v,i LiQu ki n ®p gi optlneg,c m8metlr hthntgd @ bBub2alb Mhi |
b2ch theo ¢ctng th._ ¢ 3.21.6.4.4(2), |.¢c n"y b ch' ng |
L. ths3:
Mo = WhG (3.21.6.5)
B4NG 3.21.6.5
Tay L. n c¢c_,a c8c | ¢ t8c d_.ng I °n b2ch trong Li
. Gi § tr’
Lodi bz2c B

hD hU he
Bz2ch | o4i | "

Ve Jf = =
Hinh 3.21.3(a), () va c-B-n c-8,% =<

2 4 2
() -
Bz2ch | o4i |
tr. |1 Yo | dp
Hinh 3.21.3(f), (g), (h), C-B hy + by C-G
(j) v™ (m)) = 3 >
t %2y ch n (X
3.21.3(b), (d) va (e))
B2 ch ki Wu I C-B C-G C-G
(xem Hinh 3.21.3(k)) 5 2 2
B2ch | dt ( x C-8+g -2g, DS(E'-B_GJ C-G
3.21.12.2(a)) 2 2 2

32166 T2nh _ ng sublt b2ch

~ng sublt trong b2ch s€&€ L€ ¢ x8c L ' nh cho ¢l LiQu ki r
LiQu ki " n n"o chi ph" i, theo c&8ch th_ ¢ sau:
anni vpi b2ch ki BucBtXh2thoOoki QU tEtca:
ng sublt d ¢ tr, Su= ﬁh:" (3.21.86{1))
Lg;

. 1L,33te + DAS

ng sublt he ng Sg= et M, (3.21.6.6(2),
Li*B

. . Y :
ng sublt ti/p t STZII—E"h.E'SH (3.21.6.6(3))
b)nni vpi b2ch ¢c- d'ng v'nh tr,n (kh*ng c- <cA
t2nh to8n nh ki Qundadpg |he3nngh) cch @ tnhyBt :di € n

. Fif
ng sublt tifp t Sr=—r? {3.21.6.6(4))

vaSR =0, SH=0.
CHUTHICH:xem Bl[ng 3.21.6.6(A) Li v,i gi8&8 tr° c¢c.,a Y v~



32167S. ¢ bQn thi/ft kJ b2ch

. ng sublt b2ch L€ ¢ t2nh b°i nh_ng c¢ctng th_ t trong 3.:
k8 gi 8 tr° n"o0o sau LOy:

(c) ~ng subltHkhing _ lafit”" htsu, 8 gang (xem ch%¥% th2ch) v,

hdn b i (b) v° (c}L ikhw nig dh nngh hndtl,I5S u khtng phl[i g
CHUTHICH:Khi vdt | i u b2ch | bigangrohy pohBi tchwwhl xL Rt b
sinh ra _ng sublt qug§ | ,n ¢c- thwW I "m v_ b2ch. Khing n°
L. LW LIm blo L, k2n trong khi th th,y | c.

(d) ~ng sublt dHkhitmrg cl .cn ahtken ¢i § gvalsSmth’, i hvhni gbi2ah 1, 5
kiWu | a ch n L€ ¢ thi/Jt kJ] nh€ kiWu |iQn thoen (H3nh
(Hnh3.21.3(c)) khi vdt 1li u I "m ¢ b2ch tY9Yo th”" nh ¢c° b
(e) ~ng sublt dHkhitmrg cl .cn ahtken ¢Si § gva25Smh’, i hvhni gbi2cah 1, 5
ki Wu |iQn thon c¢c- ¢~ L€ ¢ h"n v.i ¢, “ng hoHc th”nh

(f) . ng sublt h€e RhhkXAghl gnahbAdch S
(g) . ng sublt ti/gkhtwg/]n fo, &« hm2 Sh S

(h)Vé%khlng Ixfmégﬂgﬂ—sntkslng | «n hhn S

n"iib2ch ¢- ¢ L€ ¢c n"i nh€e H3nh 3.21.3(f), (g), (h),
phlfi coi |~ khlng c¢c- gi8 tr° nh€e c,a c¢c .

Trong tr€ ng h p b2ch kiWu | dp |, ng teng vl'& hc tlLHet nh€
v tr2 khiJjn cho v™nh t a c¢c- xu h<€ ngplb’'i ovdti, vtdt3 _ n
li"u I'"m v'nh nh€e L€ ¢ L " nh nghoa trong 3.21.6.2. Tr
3.21.3(b), (c), (d), (e), (), (@), (h) va (j), khimathanh" ng, b3 nh hoHc <c’ “ng tifn gf
b2ch v ¢+ thW h3nh th"nh bQ mHt tilJ]p x%¥c v, i gi otng
khtng L€ ¢ v t mou8s WwWhit8 Scdt phli LehiboHemWhe& a tr°n c
L« n°u trong 3. 21€6ng,n"tokyl . trnheohn.UiNh_ ng tr<€ ng h' p t
phfn c¢c.,a b2ch ch u _ng sublt c¢dt, LQu phli tu®©n theo r

BiNG 3.21-G686¢A) covaZ(heolk) Y, Y
K | T z Y YNj| U K T z Y YNj| U
1,001| 1,91 |1000,50|1899,43|13,82|2078,85| | 1,071 | 1,89 | 14,61 | 28,13 | 9,35 | 30,92
1,002| 1,91 | 500,50 | 951,81 |13,73|1052,80| | 1,072 | 1,89 | 14,41 | 27,76 | 9,30 | 30,51
1,003| 1,91 | 333,83 | 637,56 |13,65| 700,80 | | 1,073 | 1,89 | 14,22 | 27,39 | 9,26 | 30,11
1,004| 1,91 | 250,50 | 478,04 |13,57| 525,45 | | 1,074 | 1,88 | 14,04 | 27,04 | 9,21 | 29,72
1,005| 1,91 | 200,50 | 383,67 |13,49| 421,72 | | 1,075 | 1,88 | 13,85 | 26,69 | 9,16 | 29,34

1,006| 1,91 | 167,17 | 319,71 |13,40| 351,42 1,076 | 1,88 | 13,68 | 26,36 | 9,12 | 28,98
1,007| 1,91 | 143,36 | 274,11 |13,32| 301,30 1,077 | 1,88 | 13,56 | 26,03 | 9,07 | 28,69
1,008| 1,91 | 125,50 | 239,95 |13,24| 263,75 1,078 | 1,88 | 13,35 | 25,72 | 9,03 | 28,27
1,009| 1,91 | 111,61 | 213,40 |13,17| 234,42 1,079 | 1,88 | 13,18 | 25,40 | 8,98 | 27,92
1,010( 1,91 | 100,50 | 192,19 |13,09| 211,19 1,080 | 1,88 | 13,02 | 25,10 | 8,94 | 27,59

1,011{191 | 91,41 |174,83]13,01] 192,13 1,081 | 1,88 | 12,87 | 24,81 | 8,89 | 27,27




1,012
1,013
1,014
1,015

1,016
1,017
1,018
1,019
1,020

1,021
1,022
1,023
1,024
1,025

1,026
1,027
1,028
1,029
1,030

1,031
1,032
1,033
1,034
1,035

1,036
1,037
1,038
1,039
1,040

1,041

191
191
191
191

1,90
1,90
1,90
1,90
1,90

1,90
1,90
1,90
1,90
1,90

1,90
1,90
1,90
1,90
1,90

1,90
1,90
1,90
1,90
1,90

1,90
1,90
1,90
1,90
1,90

1,90

83,84
77,43
71,93
67,17

63,00
59,33
56,06
53,14
50,51

48,12
45,96
43,98
42,17
40,51

38,97
37,54
36,22
34,99
33,84

32,76
31,76
30,81
29,92
29,08

28,29
27,54
26,83
26,15
25,51

24,90

160,38
148,06
137,69
128,61

120,56
111,98
107,36
101,72
96,73

92,21
88,04
84,30
80,81
77,61

74,70
71,97
69,43
67,11
64,91

62,85
60,92
59,11
57,41
55,80

54,29
52,85
51,50
50,21
48,97

47,81

12,93
12,86
12,78
12,70

12,63
12,56
12,48
12,41
12,34

12,27
12,20
12,13
12,06
11,99

11,92
11,85
11,78
11,72
11,65

11,58
11,52
11,46
11,39
11,33

11,26
11,20
11,14
11,08
11,02

10,96

176,25
162,81
151,30
141,33

132,49
124,81
118,00
111,78
106,30

101,33
96,75
92,64
88,81
85,29

82,09
79,08
76,30
73,75
71,33

69,06
66,94
63,95
63,08
61,32

59,66
58,08
56,59
55,17
53,82

53,10

1,082
1,083
1,084
1,085

1,086
1,087
1,088
1,089
1,090

1,091
1,092
1,093
1,094
1,095

1,096
1,097
1,098
1,099
1,100

1,101
1,102
1,103
1,104
1,105

1,106
1,107
1,108
1,109
1,110

1,111

1,88
1,88
1,88
1,88

1,88
1,88
1,88
1,88
1,88

1,88
1,88
1,88
1,88
1,88

1,88
1,88
1,88
1,88
1,88

1,88
1,88
1,88
1,88
1,88

1,88
1,87
1,87
1,87
1,87

1,87

12,72
12,57
12,43
12,29

12,15
12,02
11,89
11,76
11,63

11,52
11,40
11,28
11,16
11,05

10,94
10,83
10,73
10,62
10,52

10,43
10,33
10,23
10,14
10,05

9,96
9,87
9,78
9,70
9,62

9,54

24,52
24,24
24,00
23,69

23,44
23,18
22,93
22,68
22,44

22,22
21,99
21,76
21,54
21,32

21,11
20,91
20,71
20,51
20,31

20,15
19,94
19,76
19,58
19,38

19,33
19,07
18,90
18,74
18,55

18,42

8,85
8,81
8,76
8,72

8,68
8,64
8,60
8,56
8,51

8,47
8,43
8,39
8,35
8,31

8,27
8,24
8,20
8,16
8,12

8,08
8,05
8,01
7,97
7,94

7,90
7,86
7,83
7,79
7,76

7,72

26,95
26,65
26,34
26,05

25,57
25,48
25,20
24,93
24,66

24,41
24,16
23,91
23,67
23,44

23,20
22,97
22,75
22,39
22,18

22,12
21,92
21,72
21,52
21,30

21,14
20,96
20,77
20,59
20,38

20,25




1,042
1,043
1,044
1,045

1,046
1,047
1,048
1,049
1,050

1,051
1,052
1,053
1,054
1,055

1,056
1,057
1,058
1,059
1,060

1,061
1,062
1,063
1,064
1,065

1,066
1,067
1,068
1,069
1,070
1,141
1,142

1,90
1,90
1,90
1,90

1,90
1,90
1,90
1,90
1,89

1,89
1,89
1,89
1,89
1,89

1,89
1,89
1,89
1,89
1,89

1,89
1,89
1,89
1,89
1,89

1,89
1,89
1,89
1,89
1,89
1,86
1,86

24,32
23,77
23,23
22,74

22,05
21,79
21,35
20,92
20,51

20,12
19,74
19,38
19,03
18,69

18,38
18,06
17,76
17,47
17,18

16,91
16,64
16,40
16,15
15,90

15,67
15,45
15,22
15,02
14,80
7,62

7,57

46,71
45,64
44,64
43,69

42,75
41,87
41,02
40,21
39,43

38,68
37,96
37,27
36,60
35,96

35,34
34,74
34,17
33,62
33,64

32,55
32,04
31,55
30,61
30,61

30,17
29,74
29,32
29,91
28,51
14,76
14,66

10,90
10,84
10,78
10,72

10,66
10,60
10,55
10,49
10,43

10,38
10,32
10,27
10,21
10,16

10,10
10,05
10,00
9,95
9,89

9,84
9,79
9,74
9,69
9,64

9,59
9,54
9,49
9,45
9,40
6,79
6,77

51,33
50,15
49,05
48,02

46,99
46,03
45,09
44,21
43,34

42,51
41,73
40,96
40,23
39,64

38,84
38,19
37,56
36,95
36,34

35,78
35,21
34,68
34,17
33,65

33,17
33,69
32,22
31,79
31,34
16,22
16,11

1,112
1,113
1,114
1,115

1,116
1,117
1,118
1,119
1,120

1,121
1,122
1,123
1,124
1,125

1,126
1,127
1,128
1,129
1,130

1,131
1,132
1,133
1,134
1,135

1,136
1,137
1,138
1,139
1,140
1,216
1,217

1,87
1,87
1,87
1,87

1,87
1,87
1,87
1,87
1,87

1,87
1,87
1,87
1,87
1,87

1,87
1,87
1,87
1,87
1,87

1,87
1,87
1,86
1,86
1,86

1,86
1,86
1,86
1,86
1,86
1,83
1,83

9,46
9,38
9,30
9,22

9,15
9,07
9,00
8,94
8,86

8,79
8,72
8,66
8,59
8,53

8,47
8,40
8,34
8,28
8,22

8,16
8,11
8,05
7,99
7,94

7,88
7,83
7,78
7,73
7,68
5,18
5,16

18,27
18,13
17,97
17,81

17,68
17,54
17,40
17,27
17,13

17,00
16,87
16,74
16,62
16,49

16,37
16,25
16,14
16,02
15,91

15,79
15,68
15,57
15,46
15,36

15,26
15,15
15,05
14,95
14,86
10,04
10,00

7,69
7,65
7,62
7,59

7,55
7,52
7,49
7,45
7,42

7,39
7,36
7,33
7,29
7,26

7,23
7,20
7,17
7,14
7,11

7,08
7,05
7,02
6,99
6,96

6,93
6,91
6,88
6,85
6,82
5,20
5,18

20,08
19,91
19,75
19,55

19,43
19,27
19,12
18,98
18,80

18,68
18,54
18,40
18,26
18,11

17,99
17,86
17,73
17,60
17,48

17,35
17,24
17,11
16,99
16,90

16,77
16,65
16,54
16,43
16,35
11,03
10,99




1,143
1,144
1,145

1,146
1,147
1,148
1,149
1,150

1,151
1,152
1,153
1,154
1,155

1,156
1,157
1,158
1,159
1,160

1,161
1,162
1,163
1,164
1,165

1,166
1,167
1,168
1,169
1,170

1,171
1,172

1,86
1,86
1,86

1,86
1,86
1,86
1,86
1,86

1,86
1,86
1,86
1,86
1,86

1,86
1,86
1,86
1,86
1,86

1,85
1,85
1,85
1,85
1,85

1,85
1,85
1,85
1,85
1,85

1,85
1,85

7,53
7,48
7,43

7,38
7,34
7,29
7,25
7,20

7,16
7,11
7,07
7,03
6,99

6,95
6,91
6,87
6,83
6,79

6,75
6,71
6,67
6,64
6,60

6,56
6,53
6,49
6,46
6,42

6,39
6,35

14,57
14,48
14,39

14,29
14,20
14,12
14,03
13,95

13,86
13,77
13,69
13,61
13,54

13,45
13,37
13,30
13,22
13,15

13,07
13,00
12,92
12,85
12,78

12,71
12,64
12,58
12,51
12,43

12,38
12,31

6,74
6,71
6,68

6,66
6,63
6,60
6,58
6,55

6,53
6,50
6,48
6,45
6,43

6,40
6,38
6,35
6,33
6,30

6,28
6,25
6,23
6,21
6,18

6,16
6,14
6,12
6,09
6,07

6,05
6,03

16,01
15,91
15,83

15,71
15,61
15,51
15,42
15,34

15,23
15,14
15,05
14,96
14,87

14,78
14,70
14,61
14,53
14,45

14,36
14,28
14,20
14,12
14,04

13,97
13,89
13,82
13,74
13,66

13,60
15,53

1,218
1,219
1,220

1,221
1,222
1,223
1,224
1,225

1,226
1,227
1,228
1,229
1,230

1,231
1,232
1,233
1,234
1,235

1,236
1,237
1,238
1,239
1,240

1,241
1,242
1,243
1,244
1,245

1,246
1,247

1,83
1,83
1,83

1,83
1,83
1,83
1,83
1,83

1,83
1,83
1,83
1,83
1,83

1,83
1,83
1,83
1,83
1,83

1,82
1,82
1,82
1,82
1,82

1,82
1,82
1,82
1,82
1,82

1,82
1,82

514
512
5,10

5,07
5,05
5,03
5,01
5,00

4,98
4,96
4,94
4,92
4,90

4,88
4,86
4,84
4,83
4,81

4,79
4,77
4,76
4,74
4,72

4,70
4,69
4,67
4,65
4,64

4,62
4,60

9,96
9,92
9,89

9,84
9,80
9,76
9,72
9,69

9,65
9,61
9,57
9,53
9,50

9,46
9,43
9,39
9,36
9,32

9,29
9,25
9,22
9,18
9,15

9,12
9,08
9,05
9,02
8,99

8,95
8,92

5,16
5,15
5,13

5,12
5,10
5,09
5,07
5,06

5,04
5,03
5,01
5,00
4,98

4,97
4,95
4,94
4,92
4,91

4,89
4,88
4,87
4,85
4,84

4,83
4,81
4,80
4,79
4,77

4,76
4,75

10,94
10,90
10,87

10,81
10,77
10,73
10,68
10,65

10,60
10,56
10,52
10,48
10,44

10,40
10,36
10,32
10,28
10,24

10,20
10,17
10,13
10,09
10,05

10,02
9,98
9,95
9,91
9,87

9,84
9,81




1,173
1,174
1,175

1,176
1,177
1,178
1,179
1,180

1,181
1,182
1,183
1,184
1,185

1,186
1,187
1,188
1,189
1,190

1,191
1,192
1,193
1,194
1,195

1,196
1,197
1,198
1,199
1,200

1,201
1,202

1,85
1,85
1,85

1,85
1,85
1,85
1,85
1,85

1,85
1,85
1,85
1,85
1,85

1,85
1,85
1,85
1,85
1,84

1,84
1,84
1,84
1,84
1,84

1,84
1,84
1,84
1,84
1,84

1,84
1,84

6,32
6,29
6,25

6,22
6,19
6,16
6,13
6,10

6,07
6,04
6,01
5,98
5,95

5,92
5,89
5,86
5,83
5,81

5,78
5,75
573
5,70
5,67

5,65
5,62
5,60
5,57
5,55

5,52
5,50

12,25
12,18
12,10

12,06
12,00
11,93
11,87
11,79

11,76
11,70
11,64
11,58
11,50

11,47
11,42
11,36
11,31
11,26

11,20
11,15
11,10
11,05
11,00

10,95
10,90
10,85
10,80
10,75

10,70
10,65

6,00
5,98
5,96

5,94
5,92
5,90
5,88
5,86

5,83
5,81
5,79
5,77
5,75

5,73
5,71
5,69
5,67
5,65

5,64
5,62
5,60
5,58
5,56

5,54
5,52
5,50
5,49
5,47

5,45
5,43

13,46
13,39
13,30

13,25
13,18
13,11
13,05
12,96

12,92
12,86
12,79
12,73
12,64

12,61
12,54
12,49
12,43
12,37

12,31
12,25
12,20
12,14
12,08

12,03
11,97
11,92
11,87
11,81

11,76
11,71

1,248
1,249
1,250

1,251
1,252
1,253
1,254
1,255

1,256
1,257
1,258
1,259
1,260

1,261
1,262
1,263
1,264
1,265

1,266
1,267
1,268
1,269
1,270

1,271
1,272
1,273
1,274
1,275

1,276
1,277

1,82
1,82
1,82

1,82
1,82
1,82
1,82
1,82

1,82
1,82
1,81
1,81
1,181

1,81
1,81
1,81
1,81
1,81

1,81
1,81
1,81
1,81
1,81

1,81
1,81
1,81
1,81
1,81

1,81
1,81

4,59
4,57
4,56

4,54
4,52
4,51
4,49
4,48

4,46
4,45
4,43
4,42
4,40

4,39
4,37
4,36
4,35
4,33

4,32
4,30
4,29
4,28
4,26

4,25
4,24
4,22
4,21
4,20

4,18
4,17

8,89
8,86
8,83

8,80
8,77
8,74
8,71
8,68

8,65
8,62
8,59
8,56
8,53

8,51
8,49
8,45
8,42
8,39

8,37
8,34
8,31
8,29
8,26

8,23
8,21
8,18
8,15
8,13

8,11
8,08

4,73
4,72
4,71

4,70
4,68
4,67
4,66
4,65

4,63
4,62
4,61
4,60
4,58

4,57
4,56
4,55
4,54
4,53

451
4,50
4,49
4,48
4,47

4,46
4,45
4,44
4,43
4,41

4,40
4,39

9,77
9,74
9,70

9,67
9,64
9,60
9,57
9,54

9,51
9,47
9,44
9,41
9,38

9,35
9,32
9,28
9,25
9,23

9,19
9,16
9,14
9,11
9,08

9,05
9,02
8,99
8,96
8,93

8,91
8,88




1,203
1,204
1,205

1,206
1,207
1,208
1,209
1,210

1,211
1,212
1,213
1,214
1,215
1,291
1,292
1,293
1,294
1,295

1,296
1,297
1,298
1,299
1,300

1,301
1,302
1,303
1,304
1,305

1,306
1,307
1,308

1,84
1,84
1,84

1,84
1,84
1,84
1,84
1,84

1,83
1,83
1,83
1,83
1,83
1,80
1,80
1,80
1,80
1,80

1,80
1,80
1,80
1,80
1,80

1,80
1,80
1,80
1,80
1,80

1,80
1,80
1,79

5,47
5,45
5,42

5,40
5,38
5,35
5,33
5,31

5,29
5,27
5,24
5,22
5,20
4,00
3,99
3,98
3,97
3,95

3,94
3,93
3,92
3,91
3,90

3,89
3,88
3,87
3,86
3,84

3,83
3,82
3,81

10,61
10,56
10,52

10,47
10,43
10,38
10,34
10,30

10,25
10,21
10,16
10,12
10,09
7,75
7,72
7,70
7,68
7,66

7,63
7,61
7,59
7,57
7,55

7,53
7,50
7,48
7,46
7,44

7,42
7,40
7,38

5,41
5,40
5,38

5,36
5,35
5,33
5,31
5,29

5,28
5,26
5,24
5,23
5,21
4,25
4,24
4,23
4,22
4,21

4,20
4,19
4,19
4,18
4,17

4,16
4,15
4,41
4,13
4,12

4,11
4,10
4,10

11,66
11,61
11,56

11,51
11,46
11,41
11,36
11,32

11,27
11,22
11,17
11,12
11,09
8,51
8,48
8,46
8,43
8,41

8,39
8,36
8,33
8,31
8,29

8,27
8,24
8,22
8,20
8,18

8,16
8,13
8,11

1,278
1,279
1,280

1,281
1,282
1,283
1,284
1,285

1,286
1,287
1,288
1,289
1,290
1,366
1,367
1,368
1,369
1,370

1,371
1,372
1,373
1,374
1,375

1,376
1,377
1,378
1,379
1,380

1,381
1,382
1,383

1,81
1,81
1,81

1,81
1,81
1,80
1,80
1,80

1,80
1,80
1,80
1,80
1,80
1,77
1,77
1,77
1,77
1,77

1,77
1,77
1,77
1,77
1,77

1,77
1,77
1,76
1,76
1,76

1,76
1,76
1,76

4,16
4,15
4,13

4,12
4,11
4,10
4,08
4,07

4,06
4,05
4,04
4,02
4,01
3,31
3,30
3,30
3,29
3,28

3,27
3,27
3,26
3,25
3,25

3,24
3,23
3,22
3,22
3,21

3,20
3,20
3,19

8,05
8,03
8,01

7,98
7,96
7,93
7,91
7,89

7,86
7,84
7,81
7,79
7,77
6,38
6,37
6,35
6,34
6,32

6,31
6,30
6,28
6,27
6,25

6,24
6,22
6,21
6,19
6,18

6,17
6,16
6,14

4,38
4,37
4,36

4,35
434
4,33
4,32
431

4,30
4,29
4,28
4,27
4,26
3,68
3,67
3,66
3,66
3,65

3,65
3,64
3,64
3,63
3,62

6,62
3,61
3,61
3,60
6,60

3,59
3,59
3,58

8,85
8,82
8,79

8,77
8,74
8,71
8,69
8,66

8,64
8,61
8,59
8,56
8,53
7,01
7,00
6,98
6,97
6,95

6,93
6,91
6,90
6,89
6,87

6,86
6,84
6,82
6,81
6,80

6,79
6,77
6,75




1,309
1,310

1,311
1,312
1,313
1,314
1,315

1,316
1,317
1,318
1,319
1,320

1,321
1,322
1,323
1,324
1,325

1,326
1,327
1,328
1,329
1,330

1,331
1,332
1,333
1,334
1,335

1,336
1,337
1,338

1,79
1,79

1,79
1,79
1,79
1,79
1,79

1,79
1,79
1,79
1,79
1,79

1,79
1,79
1,79
1,79
1,79

1,79
1,79
1,78
1,78
1,78

1,78
1,78
1,78
1,78
1,78

1,78
1,78
1,78

3,80
3,79

3,78
3,77
3,76
3,75
3,74

3,73
3,72
3,71
3,70
3,69

3,68
3,67
3,67
3,66
3,65

3,64
3,63
3,62
3,61
3,60

3,59
3,58
3,57
3,57
3,56

3,55
3,54
3,53

7,36
7,34

7,32
7,33
7,28
7,26
7,24

7,22
7,20
7,18
7,16
7,14

7,12
7,10
7,09
7,07
7,05

7,03
7,01
7,00
6,98
6,96

6,94
6,92
6,91
6,89
6,87

6,85
6,84
6,82

4,09
4,08

4,07
4,06
4,05
4,04
4,04

4,03
4,02
4,01
4,00
4,00

3,99
3,98
3,97
3,96
3,96

3,95
3,94
3,93
3,93
3,92

3,91
3,90
3,90
3,89
3,88

3,87
3,87
3,86

8,09
8,07

8,05
8,02
8,00
7,98
7,96

7,94
7,92
7,89
7,87
7,85

7,83
7,81
7,79
7,77
7,75

7,73
7,71
7,69
7,67
7,65

7,63
7,61
7,59
7,57
7,55

7,53
7,51
7,50

1,384
1,385

1,386
1,387
1,388
1,389
1,390

1,391
1,392
1,393
1,394
1,395

1,396
1,397
1,398
1,399
1,400

1,401
1,402
1,403
1,404
1,405

1,406
1,407
1,408
1,409
1,410

1,411
1,412
1,413

1,76
1,76

1,76
1,76
1,76
1,76
1,76

1,76
1,76
1,76
1,76
1,76

1,76
1,76
1,75
1,75
1,75

1,75
1,75
1,75
1,75
1,75

1,75
1,75
1,75
1,75
1,75

1,75
1,75
1,75

3,18
3,18

3,17
3,16
3,16
3,15
3,15

3,14
3,13
3,13
3,12
3,11

3,11
3,10
3,10
3,09
3,08

3,08
3,07
3,07
3,06
3,05

3,05
3,04
3,04
3,03
3,02

3,02
3,01
3,01

6,13
6,12

6,11
6,10
6,08
6,07
6,06

6,05
6,04
6,02
6,01
6,00

5,99
5,98
5,96
5,95
5,94

5,93
5,92
5,90
5,89
5,88

5,87
5,86
5,84
5,83
5,82

5,81
5,80
5,78

3,57
3,57

3,56
3,56
3,55
3,55
3,54

3,54
3,53
3,53
3,52
3,52

3,51
3,51
3,50
3,50
3,49

3,49
3,48
3,48
3,47
3,47

3,46
3,46
3,45
3,45
3,45

3,44
3,44
3,43

6,74
6,73

6,72
6,70
6,68
6,67
6,66

6,64
6,63
6,61
6,60
6,59

6,58
6,56
6,55
6,53
6,52

6,50
6,49
6,47
6,46
6,45

6,44
6,43
6,41
6,40
6,39

6,38
6,37
6,35




1,339
1,340

1,341
1,342
1,343
1,344
1,345

1,346
1,347
1,348
1,349
1,350

1,351
1,352
1,353
1,354
1,355

1,356
1,357
1,358
1,359
1,360

1,361
1,362
1,363
1,364
1,365
1,441
1,442
1,443
1,444

1,78
1,78

1,78
1,78
1,78
1,78
1,78

1,78
1,78
1,78
1,78
1,78

1,78
1,78
1,77
1,77
1,77

1,77
1,77
1,77
1,77
1,77

1,77
1,77
1,77
1,77
1,77
1,74
1,74
1,74
1,74

3,52
3,51

3,51
3,50
3,49
3,48
3,47

3,46
3,46
3,45
3,44
3,43

3,42
3,42
341
3,40
3,39

3,38
3,38
3,37
3,36
3,35

3,35
3,34
3,33
3,32
3,32
2,86
2,85
2,85
2,84

6,81
6,79

6,77
6,76
6,74
6,72
6,71

6,69
6,68
6,66
6,65
6,63

6,61
6,60
6,58
6,57
6,55

6,53
6,52
6,50
6,49
6,47

6,45
6,44
6,42
6,41
6,39
5,49
5,48
5,47
5,46

3,85
3,85

3,84
3,83
3,82
3,82
3,81

3,80
3,80
3,79
3,78
3,78

3,77
3,76
3,76
3,75
3,74

3,74
3,73
3,73
3,72
3,71

3,71
3,70
3,69
3,69
3,68
3,32
3,31
3,31
3,30

7,48
7,46

7,44
7,42
7,41
7,39
7,37

7,35
7,33
7,32
7,30
7,28

7,27
7,25
7,23
7,21
7,19

7,17
7,16
7,14
7,12
7,11

7,09
7,08
7,06
7,04
7,03
6,02
6,01
6,00
5,99

1,414
1,415

1,416
1,417
1,418
1,419
1,420

1,421
1,422
1,423
1,424
1,425

1,426
1,427
1,428
1,429
1,430

1,431
1,432
1,433
1,434
1,435

1,436
1,437
1,438
1,439
1,440
1,511
1,512
1,513
1,514

1,75
1,75

1,75
1,75
1,75
1,75
1,75

1,75
1,75
1,75
1,74
1,74

1,74
1,74
1,74
1,74
1,74

1,74
1,74
1,74
1,74
1,74

1,74
1,74
1,74
1,74
1,74
1,71
1,71
1,71
1,71

3,00
3,00

2,99
2,98
2,98
2,97
2,97

2,96
2,96
2,95
2,95
2,94

2,94
2,93
2,92
2,92
291

2,91
2,90
2,90
2,89
2,89

2,88
2,88
2,87
2,87
2,86
2,56
2,56
2,55
2,55

5,77
5,76

5,75
5,74
5,72
571
5,70

5,69
5,68
5,67
5,66
5,65

5,64
5,63
5,62
5,61
5,60

5,59
5,58
5,57
5,56
5,55

5,54
5,53
5,52
5,51
5,50
4,87
4,86
4,86
4,85

3,43
3,42

3,42
341
3,41
3,41
3,40

3,40
3,39
3,39
3,38
3,38

3,38
3,37
3,37
3,36
3,36

3,36
3,35
3,35
3,34
3,34

3,34
3,33
3,33
3,32
3,32
3,10
3,09
3,09
3,09

6,34
6,33

6,32
6,31
6,29
6,28
6,27

6,26
6,25
6,23
6,22
6,21

6,20
6,19
6,17
6,16
6,15

6,14
6,13
6,11
6,10
6,09

6,08
6,07
6,05
6,04
6,03
5,36
5,35
5,35
5,34




1,445

1,446
1,447
1,448
1,449
1,450

1,451
1,452
1,453
1,454
1,455

1,456
1,457
1,458
1,459
1,460

1,461
1,462
1,463
4,464
1,465

1,466
1,467
1,468
1,469
1,470

1,471
1,472
1,473
1,474

1,74

1,74
1,73
1,73
1,73
1,73

1,73
1,73
1,73
1,73
1,73

1,73
1,73
1,73
1,73
1,73

1,73
1,73
1,73
1,73
1,73

1,73
1,73
1,72
1,72
1,72

1,72
1,72
1,72
1,72

2,84

2,83
2,83
2,82
2,82
2,81

2,81
2,80
2,80
2,80
2,79

2,79
2,78
2,78
2,77
2,77

2,76
2,76
2,75
2,75
2,74

2,74
2,74
2,73
2,73
2,72

2,72
2,71
2,71
2,71

5,45

5,44
5,43
5,42
5,41
5,40

5,39
5,38
5,37
5,36
5,35

5,34
5,33
5,32
531
5,30

5,29
5,28
5,27
5,26
5,25

5,24
5,23
5,22
521
5,20

5,19
5,18
5,18
517

3,30

3,30
3,29
3,29
3,29
3,28

3,28
3,28
3,27
3,27
3,26

3,26
3,26
3,25
3,25
3,25

3,24
3,24
3,24
3,23
3,23

3,23
3,22
3,22
3,22
3,21

3,21
3,21
3,21
3,20

5,98

5,97
5,96
5,95
5,94
5,93

5,92
591
5,90
5,89
5,88

5,87
5,86
5,85
5,84
5,83

5,82
5,80
5,79
5,78
577

5,76
5,74
5,73
5,72
571

5,70
5,69
5,68
5,67

1,515

1,516
1,517
1,518
1,519
1,520

1,521
1,522
1,523
1,524
1,525

1,526
1,527
1,528
1,529
1,530

1,531
1,532
1,533
1,534
1,535

1,536
1,537
1,538
1,539
1,540

1,541
1,542
1,543
1,544

1,71

1,71
1,71
1,71
1,70
1,70

1,70
1,70
1,70
1,70
1,70

1,70
1,70
1,70
1,70
1,70

1,70
1,70
1,70
1,70
1,70

1,70
1,70
1,69
1,69
1,69

1,69
1,69
1,69
1,69

2,54

2,54
2,54
2,53
2,53
2,53

2,52
2,52
2,52
2,51
2,51

2,51
2,50
2,50
2,49
2,49

2,49
2,48
2,48
2,48
2,47

2,47
2,47
2,46
2,46
2,46

2,45
2,45
2,45
2,45

4,84

4,83
4,82
4,82
4,81
4,80

4,79
4,79
4,78
4,78
4,77

4,77
4,76
4,76
4,75
4,74

4,73
4,72
4,72
4,71
7,40

4,69
4,68
4,68
4,67
4,66

4,66
4,65
4,64
4,64

3,09

3,08
3,08
3,08
3,08
3,08

3,07
3,07
3,07
3,07
3,06

3,06
3,06
3,06
3,05
3,05

3,05
3,05
3,04
3,04
3,04

3,04
3,04
3,03
3,03
3,03

3,03
3,03
3,02
3,02

5,33

5,32
531
531
5,30
5,29

5,28
5,27
5,27
5,26
5,25

5,24
5,23
5,23
5,22
521

5,20
5,19
5,19
517
517

5,16
5,15
5,15
5,14
5,13

512
511
511
5,10




1,475

1,476
1,477
1,478
1,479
1,480

1,481
1,482
1,483
1,484
1,485

1,486
1,487
1,488
1,489
1,490

1,491
1,492
1,493
1,494
1,495

1,496
1,497
1,498
1,499
1,500

1,501
1,502
1,503
1,504

1,72

1,72
1,72
1,72
1,72
1,72

1,72
1,72
1,72
1,72
1,72

1,72
1,72
1,72
1,72
1,72

1,72
1,72
1,71
1,71
1,71

1,71
1,71
1,71
1,71
1,71

1,71
1,71
1,71
1,71

2,70

2,70
2,69
2,69
2,68
2,68

2,68
2,67
2,67
2,66
2,66

2,66
2,65
2,65
2,64
2,64

2,64
2,63
2,63
2,62
2,62

2,62
2,61
2,61
2,60
2,60

2,60
2,59
2,59
2,58

5,16

515
5,14
5,14
5,13
512

511
5,10
5,10
5,09
5,08

5,07
5,06
5,06
5,05
5,04

5,03
5,02
5,02
5,01
5,00

4,99
4,98
4,98
4,97
4,96

4,95
4,94
4,94
4,93

3,20

3,20
3,19
3,19
3,19
3,18

3,18
3,18
2,17
2,17
3,17

3,17
3,16
3,16
3,16
3,15

3,15
3,15
3,15
3,14
3,14

3,14
3,13
3,13
3,13
3,13

3,12
3,12
3,12
3,12

5,66

5,65
5,64
5,63
5,62
5,61

5,60
5,59
5,59
5,58
5,57

5,56
5,55
5,55
5,54
5,53

5,52
5,51
5,51
5,50
5,49

5,48
5,47
5,47
5,46
5,45

5,44
5,43
5,43
5,42

1,545

1,546
1,547
1,548
1,549
1,550

1,551
1,552
1,553
1,554
1,555

1,556
1,557
1,558
1,559
1,560

1,561
1,562
1,563
1,564
1,565

1,566
1,567
1,568
1,569
1,570

1,571
1,572
1,573
1,574

1,69

1,69
1,69
1,69
1,69
1,69

1,69
1,69
1,69
1,69
1,69

1,69
1,69
1,69
1,69
1,69

1,69
1,69
1,68
1,68
1,68

1,68
1,68
1,68
1,68
1,68

1,68
1,68
1,68
1,68

2,44

2,44
2,44
2,43
2,43
2,43

2,42
2,42
2,42
2,41
2,41

2,41
2,40
2,40
2,40
2,40

2,39
2,39
2,39
2,38
2,38

2,38
2,37
2,37
2,37
2,37

2,36
2,36
2,36
2,35

4,63

4,63
4,62
4,62
4,61
4,60

4,60
4,59
4,58
4,58
4,57

4,57
4,56
4,56
4,55
4,54

4,54
4,53
4,52
4,51
4,51

4,50
4,50
4,49
4,48
4,48

4,47
4,47
4,46
4,46

3,02

3,02
3,01
3,01
3,01
3,01

3,01
3,00
3,00
3,00
3,00

3,00
2,99
2,99
2,99
2,99

2,99
2,98
2,98
2,98
2,98

2,98
2,98
2,97
2,97
2,97

2,97
2,97
2,96
2,96

5,09

5,08
5,07
5,07
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5,05
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5,04
5,03
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5,01
5,00
4,99
4,99

4,98
4,97
4,97
4,96
4,95

4,95
4,94
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4,92
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4,91
4,91
4,90
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