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LO1 NOI PAU

= Viéc dich 4n phdm nay sang tiéng Viét da dwoc Hiép hoi Quéc gia vé dudng bod va van tai
Hoa ky (AASHTO) cap phép cho Bo6 GTVT Viét Nam. Ban dich nay chwa duwgc AASHTO
kiém tra vé mrc d6 chinh xac, phu hop hodc chép thuan thédng qua. Ngudi st dung ban
dich nay hiéu va ddng y rang AASHTO sé& khéng chiu trach nhiém vé bat ky chudn mic
hodc thiét hai truc tiép, gian tiép, ngau nhién, dac thu phat sinh va phap ly kém theo, ké ca
trong hop déng, trach nhiém phap ly, hodc sai sét dan sw (ké ca sw bat can hodc cac 6i
khac) lién quan t&i viéc sir dung ban dich nay theo béat c&r cach nado, du da dwoc khuyén
cdo vé kha nang phat sinh thiét hai hay khong.

= Khi s&r dung 4n pham dich nay néu cé bat ky nghi van hoac chwa rd rang nao thi can dbi
chiéu kiém tra lai so v&i ban tiéu chudn AASHTO gbc twong (ng bang tiéng Anh.
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Tiéu chuan ky thuat

Cac yéu cau chung cta thép tam, thép hinh, coc
thép va thanh thép dung trong ket cau

AASHTO M 160M/M 160-06

ASTM A 6/A 6M-05

Tiéu chuan AASHTO M 160M/M 160-06 twong tw Tiéu chudn ASTM A 6/A 6M-05 ngoai cac

thay d6i duwdi day:

1. Cac tiéu chuan tham khao trong Tiéu chudn ASTM A 6/A 6M-05 liét ké trong bang
duai day, duoc thay thé béi cac tiéu chudn AASHTO twong duong.

Tiéu chudn tham khao

ASTM AASHTO
A 328/A 328M M 202M/ M 202
A 370 T 244
A 673/A 673M T 243M/T 243
A 709/A 709M M 270M/M 270
E 29 R 11
2. Trong Bang A2.1, ky hiéu thép hinh dau tién W36 (trong ASTM A 6/A 6M-05 1a "W36 x

236.4800") duoc thay thé bang "W36 x 800", va dién tich cua tiét dién nay (trong
ASTM A 6/A 6M-05 14 "234.6") duwoc thay thé bang gia tri "236.4".



Tiéu chuan ky thuat

Cac yéu cau chung cta thép tam, thép hinh, coc
thép va thanh thép dung trong ket cau
AASHTO M 160M/M 160-06

ASTM A 6/A 6M-05

1.1

PHAM VI AP DUNG

Tiéu chuan ky thuat? nay quy dinh cac yéu ciu chung lién quan dén thép tdm, thép
hinh, coc thép va thanh thép (ngoai nhitng yéu ciu khac trong céc tiéu chuan san
pham) theo cac tiéu chuan dwoc ASTM ban hanh sau:

Tieuchuan ASTM®* | Tén cla tiéu chuan
A 36/A 36M Két cau bang thep cac bon

A 131/A 131M Két cau thép dung cho tau thay

A 242/A 242M K@t cau thép hop kim thap c6 cwdng dd cao

A 283/A 283M Tam thép cac bon co cuwdng dd chiu kéo thap va trung binh

A 328/A 328M Coc van thép

A 514/A 514M T:olm thep hc_rp kim dwoc téi va u cé gidi han chay cao phu hop cho
cbng tac han '

A 529/A 529M Thép cac bon - magié cwong dé cao dung cho cdng trinh c6 chat
lwong cao ]

A 572/A 572M Thép hop kim thap Columbium-Vandium cé cwdng dé cao

A 573/A 573M Tam thép cac bon c6 do déo cao . ]
Két cau thép hop kim cwéng dd cao voi diem chay déo nhé nhat la

A SBBIAS88M | 50ksi (345 MPa) va chidu day tm Ién toi 4 inch [100 mm]

A 633/A 633M Tam thép hop kim thap thuwong hoa co cwong dé cao

A 656/A 656M Iﬁm thép hop kim thap cwdng dé cao can nong co kha nang tao

A 678/A 678M Tam thép hop kim thap va cac bon duorc téi, U co cwdng dd cao

A 690/A 690M Cgp van thevaa coc thép chir H hgp kim cwong dé cao dung trong
moi trwdng bién
Theép tAm, thép hinh, thanh thép cac bon va hop kim cwong do cao

A T09/A 709M va tam thép hop kim dworc t6i, U dung trong céng trinh cau

A 710/A 710M Tgm thep hgp‘klm N|ken-{?ong-Cropw-Monybdenum-Cqumblum gia
hoa cirng cé ham lwgng cac bon thap

! Tiéu chuan nay nam dwéi quyén quan ly cia Uy ban ASTM A01 vé vat liéu thép, thép khong
gi va hop kim, va tryc tiép dwdi Tiéu ban A01.02 vé vat liéu két cAu thép dung cho cau, nha,
dau may xe Ilra va tau thdy. Tiéu chuan hién tai phé chuan vao 4/2005, &n hanh 4/2005. Phién
ban dau tién dwoc phé chuin vao ndm 1949. Phién ban trwéc dé dwoc phé chudn vao ndm
2004, c6 ma hiéu A 6/A 6M-04b.

2 Tiéu chudn ASME vé [d n4u va ap suét trong 16, xem tiéu chun lién quan SA-6/SA-6M trong
Muc Il cia tiéu chuan nay.

3 Pé tham khao céc tiéu chuan ciia ASTM, truy nhap trang web: www.astm.org, hodc lién hé
v&i Trung tam dich vu khac hang ctia ASTM & dia chi: service@astm.org. Thong tin vé cac an
ban hang nam ctia ASTM, xem bang tém tét tiéu chuan trén trang web ctia ASTM.
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Tiéu chuan ASTM?3 Tén cla tiéu chuan
Két cAu thép hinh cac bon cwdng do cao dwoc bang phwong phap
A 769/A 769M han dien tré
A 786/A 786M Tam san thép dang cudn ]
A 808/A 808M Két cau :thep cac bon hgp kim thap Columbium, magié cwdng dd
cao co do deo khia
A 827/A 827TM Tam thép cac bon dung trong (rng dung rén va rng dung tuvong tw
A 829/A 829M Tam thép hop kim dung trong cong trinh chét lwgng cao
Céac yéu cau vé thanh phan hoéa hoc cia tdm thép hop kim cho
A 830/A 830M cong trinh chét lwong cao ]
Két cau thép hop kim cwong dé cao cd gidi han chdy nho nhat la
A BS2IA8B52M | 20si (485 MPa) va chidu day tam I&n t6i 4 inch [100 mm]
A 857/A 857TM Coc thép can ngudi, loai cé trong lvong nhe ]
A 871/A 871M Tam thép hop kim thap cuwong do cao co kha nang chong an mon
A 913/A 913M Tiéu chuan ky thuat cta thép hinh hgp kim thap cwdng dé cao
Tiéu chuan ky thuat cta thép tam hop kim thap cwong do cao co
A 945/A 945M ham Iwgng cac bon thap va ham lwgng Iwu huynh gi¢i han dé cai
thién khé,néng han, tao hinh va do déo
A 950/A 950M Tiéu chuan ky thuat cua coc thép va thép chir H boc epoxy
A 992/A 992M Tiéu chuan ky thuat cua thép hinh dung trong xay dwng nong trai
Tiéu chuan ky thuat cta thép co hé so gi¢i han chay trén cudong do
A 1043/A 1043M chiu kéo thap duwoc str dung trong xay dwng nha

1.2 Phu luc A1 liét k& nhirng sai s6 cho phép vé kich thwéc va khéi lwong theo don vi SI.

Cac gia tri chuyén dbi ca Bang 1 dén Bang 31 cé thé khong chinh xac, do lam tron,
do thay thé, hodc gia tri da dwoc hop ly hoa. Phu luc A1 1a bat budc khi st dung tiéu
chuan cé ma hiéu "M".

Chu thich 1 - Thuat nglr "trong lwong - weight” dugc st dung khi dung don vi inch-
pound lam don vj tiéu chuan, voi don vi Sl, thi thwdng dung thuat nglr "khoi lvong -
mass".

1.3 Phu luc A2 liét ké cac kich thwdc clia mot sé loai thép hinh.

1.4 Phu luc X1 cung cép théng tin vé cudn thép dung lam nguyén liéu dé san xuét thanh
pham két cAu thép.

1.5 Phu luc X2 cung cép thong tin vé cac thay dbi lién quan dén tinh chat chiu kéo cla
thép tAm va thép hinh.

1.6 Phu luc X3 cung cép théng tin vé kha ndng han.

1.7 Phu luc X4 cung cép théng tin vé kha nang 6n ngudi, bao gdm ban kinh bén trong nhé
nhéat khuyén dung khi uén ngudi.

1.8 Céc yéu ciu chung cla tiéu chuan nay ciing lién quan dén cac yéu cau bd sung ap

dung cho mét sb tiéu chudn san pham liét k& & trén. Cac yéu cau nay dwoc st dung
khi cac yéu cau vé thi nghiém b sung hodc cac diéu khoan bd sung dwoc ngudi mua
yéu cau, va chi ap dung khi nhitng yéu cau nay dwoc quy dinh trong hop ddng mua
ban.



1.9  Trong trudng hop mau thun gitra cac yéu cau, ap dung cac yéu cau cla tiéu chuan
san pham.

1.10  Cac yéu ciu bd sung do ngwdi mua quy dinh va duwgc ngudi cung cap dong y phai
khéng dworc trai ngwoc véi cac yéu cau chung cua tiéu chuan nay hoéac cla tiéu chuén
san pham dé.

1.11 D& phu hop v&i cac yéu cau chung cla tiéu chuin nay va cla tiéu chuan san pham,
céac gia tri dwoc lam tron theo phwong phap lam tron ctia Tiéu chuan thwe hanh E 29.

1.12  Céac gia tri theo don vi Sl va don vi inch-pound déu 1a don vi tiéu chuan. Bon vi SI
dwoc dat trong ngodc la dé cho rd rang. Cac gia tri theo don vi nay cé thé khoéng
twong dwong véi gia tri theo don vi kia; vi thé, don vi nay dugc dung khéng phu thuéc
vao don vi kia, khéng dwoc dung két hop gitra 2 don vi.

1.13  Cac yéu cau chung cua tiéu chuan nay va cla tiéu chuan san phdm dwoc thé hién
bang don vi S| va don vi inch-pound; tuy nhién, trir khi cé ap dung tiéu chuadn c6 ma
hiéu "M", néu khéng san phadm thép dwoc san xuét theo don vi inch-pound.

1.14  Céc ndi dung trong Chu thich tham khdo va trong chud thich & cudi trang cla tiéu
chuén nay dung dé chu gidi cho vat liéu. Nhirng Cha thich nay (trong bang va hinh)
khéng dwoc xem |a yéu ciu cla tiéu chuan.

2 TAI LIEU VIEN DAN

2.1 Tiéu chudn ASTM*:

= A 370, Phrong phap thi nghiém va cac dinh nghta dung trong thi nghiém co hoc cac
san pham thép . ) o
* A 673/ A673M, Tiéu chuan ky thuat vé phwong phap lay mau trong thi nghiém va dap
clia ket cau thep o .
= A700, Tiéu chuan thwc hanh dong gdi, ghi nhan va phwong phap boc xép san pham
thép trong van chuyén néi dia .
= A 751, Phuwong phap thi nghiém, thie hanh, thuat nglr trong phan tich thanh phan héa
hoc san pham thép
= A 829, Tiéu chuan ky thuat cua thep tam hop kim chat lwong cao
= E 29, Tiéu chuan thyc hanh vé st dung sb chir s6 can thiét ctia dir liéu thi nghiém phu
hop véi tiéu chuan )
= E 112, Phwong phap thi nghiém xac dinh kich c& tinh thé trung binh
» E 208, Phwong phap thi nghiém vat roi dé xac dinh sy truyén nhiét cua thép Ferritic
2.2 Tiéu chuén cua H6i han My*:
= A5.1, Thép mém han bang mét cung Ikra dién
» A5.5, Thép hop kim thap han bang mét cung Itra dién
2.3 Tiéu chuén quéan su®:

4 C6 & Hoi han My, 550 N.W. LaJeune Rd., Miami, FL 33135.
5 Co & Phong tiéu chuan, Bldg. 4 Section D, 700 Robbins, Ave., Philadelphia, PA 19111-5094
Attn: NPODS.



* MIL-STD-129, Ghi nhan xuét Xch’yng va luu kho
» MIL-STD-163, Chuan bj san pham thép dé xuat xwéng va lwu kho

2.4  Tiéu chuan lién bang®:
= Tiéu chuan lién bang, s6 123, Ghi nhan xuéat xwéng (cac hang dan sw)
2.5 Tiéu chuan AIAGS:

= B-1, Tiéu chuan ky hiéu ma vach

3 THUAT NGU
3.1 Dinh nghta cta cac thuat ngir dwoc dung trong tiéu chuén nay:

3.1.1  Tam thép (khéc véi tAm san) - Tam thép phang, can ndng dwoc phan loai theo chiéu
day hodc trong lwong [khéi lwong] va cé chiéu dai va chiéu rong dién hinh dwoc phan
loai nhw sau:

3.1.1.1 Phén loai theo chiéu day:(1) Réng hon 8 inch [200 mm] va day bang hodc Ién hon
0.230 inch [6 mm].(2) Réng hon 48 inch [1200 mm] va day bang hoéc Ién hon 0.180
inch [4.5 mm].

3.1.1.2 Phén loai theo trong lurong [khéi lvong]:(1) Réng hon 8 inch [200 mm] va ndng bang
hodc I&n hon 9.392 Ib/ft2 [47.10 kg/m?].(2) Rdng hon 48 inch [1200 mm] va ndng bang
hoac I&n hon 7.350 Ib/ft? [35.32 kg/m?].

3.1.1.3 Thao luén - Céac san pham thép cé nhiéu chiéu day, chiéu réng, va chiéu dai khac
nhau phu thudc vao thiét bj va kha nang san xuét clia nha san xuét va gia cong. Céac
gi¢i han qua khir clia san pham phu thudc vao kich thwéc (chiéu day, chiéu réng, va
chiéu dai) khéng phu thudc vao ndng luc san xuat va gia cong hién tai. D& san pham
duwoc san xuat mot cach cé chéat lwong theo yéu cau cua tiéu chudn san pham can
phai thuc hién cac thi nghiém can thiét va cac két qua thi nghiém phai dam bao theo
yéu cau cla tiéu chuan. Néu khéng thuc hién cac thi nghiém can thiét cho mét san
pham, sa&n pham coi nhw 14 khéng phu hop véi tiéu chuan. Cac yéu ciu chung cla
tiéu chuadn gém cac sai s6 cho phép ap dung cho cac kich c& théng thwong. Céac sai
sb cho phép ap dung cho céac kich c& dac biét 14y theo sy théa thuan gitra nguwdi mua
va nha san xuét sao cho hop ly.

3.1.1.4 Tam thép, thanh thép, va éng thép théng thwerng khéng dat nhirng quy dinh vé kich c&
nhw & trén, nén khéng dwoc phan loai gibng nhw thép tam.

3.1.1.5 Cudn thép khong phai xac dinh chat lwgng theo tiéu chuan san pham trir khi né duoc
thao cudn ra, lam thang, tao hinh (néu cé thé), cat ngan, va dwoc ngudi gia cong thi
nghiém theo cac yéu cau cla tiéu chudn ASTM (xem Muc 9, 10, 11, 12, 13, 14, 15, 18,
va 19 va tiéu chuan san phdm twong ng).

3.1.2 Thép hinh (c6 ban canh):

6 Cé & Hoi cong nghiép 6 t6, 26200 Lahser Road. Suite 200, Southfield, Ml 48034.
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3.1.2.1

3.1.2.2

3.1.2.3

3.1.24

3.1.2.5

3.1.2.6

3.1.2.7

3.1.2.8

3.1.2.9

3.1.3

3.1.4

3.1.5

3.1.6

3.1.7

3.1.8

Thép hinh dang két céu - 1a thép hinh dwoc can c6 it nhat 1 kich thwéc clia mat cat
ngang bang ho&c I&n hon 3 inch [75 mm].

Thép hinh dang thanh - 1a thép hinh dwoc can ma kich thwéc Ién nhat cia mat cat
ngang bang ho&c I&n hon 3 inch [75 mm].

Thép chiy | ky hiéu "W" - 1a thép hinh c6 2 truc doi xrng, ban canh rong véi mat ban
canh bén trong song song v&i nhau.

Thép chi¥ | ky hiéu "HP" - 1a thép hinh cé ban canh rong dwoc dung lam coc chbng véi
chiéu day danh dinh cia ban canh va ban bung bang nhau, va cé chiéu cao va chiéu
rong twong dwong.

Thép chi¥ | ky hiéu "S"- Ia thép hinh c6 2 truc ddi x(rng, mat ban canh bén trong c6 do
dbc khoéng 16% %.

Thép chi¥ | ky hiéu "M" - 1a thép hinh c6 2 truc d6i x(rng, 1a thép chi¥ | con lai khéng thé
phan thanh thép chi | ky hiéu "W", "HP", hoac "S".

Thép chi¥ [ ky hiéu "C" - 1a thép hinh dang dam c6 2 truc déi xirng, mat ban canh bén
trong c6 d6 déc khoang 16% %.

Thép chi [ ky hiéu "MC" - |a thép hinh chi [ con lai khdng thé phan thanh thép chi [
ky hiéu "C".

Thép goc - ¢co 2 loai, thép géc déu canh va thép géc khéng déu canh.

Coc thép - doan thép dwoc can cé kha nang lién két chat véi nhau, tao thanh mot dai
twdng lién tuc khi cac doan coc thép dwoc cdm canh nhau.

Thanh thép - cac dang tron, vuéng, luc giac vdi tat ca cac kich c&: bet véi chiéu day
bang hodc Ién hon 13/,inch (0.203 inch) [5 mm] va nhé hon hon 6 inch [150 mm]; bet
v&i chiéu day bang hoac I&n hon 0.203 inch [5 mm] va nhd hon hon 6 dén 8 inch [150
dén 200 mm.

Nguyén tac loai trir - lién quan dén viéc sir dung khoang gia tri, vi du khoang chiéu day
clia bang sai s cho phép vé kich thwéc, sé& khéng gbm gia tri I&n nhét ctia khoang dé.
Do d6, khoang tr 60 dén 72 inch [1500 dén 1800 mm] s& gdm gia tri 60 inch [1500
mm)], nhwng khéng gém gia tri 72 inch [1800 mm].

Thép sbi - thép c6 du oxy dé gitp cho cacbon monoxide chuyén héa lién tuc trong qua
trinh déng cirng, két qua 1a trong qua trinh luyén hodc dun néng kim loai s& khéng cé
16 réng.

Thép nira ndng - thép chwa oxi héa hoan toan nén van chlra du lwong oxy dé tao ra
cacbon monoxide trong qua trinh déng cirng, dé tao ra dd ngwng két cirng.

Thép phu - thép sbi v&i qua trinh sbi gidi han b&i qua trinh phd sém. Qua trinh phu
dwoc thwec hién béng bién phap co hoc, s dung nap kim loai nang trén khudén ndng
chay hodc bang bién phap héa hoc bd sung nhém hoac ferrosilicon vao phia trén cua
thép néng chay & khudn hé.



3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1.

10

1

A2

A3

14

15

.16

A7

18

181

19

3.1.20

3.1.21

Thép nang - thép oxi hda, hodc bang cach thém chéat oxy hdéa manh ho&c bang cach
xt ly chan khéng, dé gidm ham lvong oxy dén mirc ma khéng cé phan (rng xuét hién
gilra cacbon va oxy trong qua trinh déng cung.

Canh dwoc can - la canh théng thudng dwoc san xuét béng can gilra cac truc can
nam ngang. Canh dwgc can sé khong co dwong vién nhat dinh. Tam c6é canh dugc
can co 2 canh duwoc can va 2 canh dwgc xén meép.

Canh dwoc can toan bd - la canh théng thwdng dwoc san xuét béng cach can gilra
cac truc can ngang va doc. Tam co canh dwgc can toan bd, ddi khi goi la tam UM, co
2 canh dwoc can toan bd va 2 canh dwoc xén mép.

Canh duoc xé - la canh thong thwdng dwoc san xuét bang cach xé. TAm cé canh
dwoc xé duwoc xén trén tat ca cac canh.

Canh duoc cét bdng gas - la canh dwoc san xuat bang cach cét bang ngon Itra gas.

Canh cét bang phwong phéap déc biét - théng thuwéng canh dwoc san xuat bang cach
cat bang ngon Ira gas bang phwong phap thwc hanh dac biét nhw gia nhiét truéc, dé
lam gidm (ng suét, tranh bi nit do nhiét va gidm dd clng cla canh bi cat bang khi
gas. Trong trudng hop dac biét, canh dwoc cat bang bang may.

Tém thép c6 hinh dang phtrc tap - 1a tAm c6 dang khac hinh chir nhat, tron, hodc ban
nguyét. TAm phéac cé thé san xuét véi gdm mot ban kinh hodc bbn ban kinh hodc c6é
nhiéu canh thang.

Thuwong hoa - qua trinh gia cong nhiét tdm thép dwoc lam nong lai t¢i nhiét do déng
nhéat trén nhiét dd tiéu chudn phia trén va sau dé lam ngudi trong khéng khi dwdi
khoang bién dang.

Tém thép can - lién quan dén vi tri thi nghiém va sb lwong thi nghiém, thuat ngir nay
lién quan dén tAm thép can tir ban hodc trwc tiép tlr phoi. N6 khong lién quan dén
dang cta tam.

Qua trinh tinh luyén hat - cach ché tao thép v&i muc dich tao ra thép nang dat dwoc
nhirng yéu cau v&i c& hat min austenitic.

Théo luén - N6 théng thuwérng bao gém thanh phan hat austenitic tinh luyén b
sung theo sb lwgng dé tao ra sdn pham thép phu hop. N6 lién quan dén thanh phan
hat austenitic tinh luyén, nhwng khéng gi®¢i han ham lwgng nhdém, titanium, va
vanadium.

Két céu thép - thép tm, thép hinh, coc thép hodc thanh thép.

Cuén thép - thép can néng dang cudn dung dé san xuét ra san pham thép thanh
pham.

Nha sén xuét - tb chirc thuc hién qua trinh chuyén dbi phdi thép, théi thép bang cach
can nong thanh két ciu thép can hodc cudn thép; va san xuat két ciu thép tir cac san
pham thép can, t6 chirc diéu khién truc tiép hodc cé trach nhiém tdi cong tac van hanh
tao ra san pham két ciu thép thanh pham.
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3.1.21.1 Théo luén - Cac qua trinh hoan thién khac bao gém lam thang, lam phang,
hoac tao hinh néng hoac tao hinh ngudi (néu c6), han (néu co), cat ngan, thi nghiém,
kiém tra, chuan bi, nhiét luyén (néu cé), déng géi, ghi nhan mac, van chuyén va chirng
nhan.

3.1.22 Nguoi gia céng - 1a té chirc thwe hién qua trinh hodc c6 trach nhiém van hanh gia cbng
cudn thép thanh san pham két ciu thép thanh phadm. Cac qua trinh gia cong khac bao
gdm lam thang, 1am phang, hoac tao hinh néng hoac tao hinh ngudi (néu cé), han (néu
c6), cét ngén, thi nghiém, kiém tra, chuan bi, nhiét luyén (néu cd), dong géi, ghi nhan
mac, van chuyén va chirng nhan.

3.1.22.1 Thao luan - Cac qua trinh gia cdng c6 thé khong thuc hién bi té chirc nay la
can néng cudn thép. Néu chi c6 mét td chirc thwc hién ca qua trinh can néng va gia
cong, t& chirc nay dwoc goi la nha sén xuét trong qua trinh can néng va dwoc goi la
nguoi gia céng trong qua trinh gia cdng. Néu cé hon mét té chirc thwe hién qua trinh
can néng va gia cong, td chirc thwc hién ca qua trinh can néng dwoc goi 1a nha sén
xuét, va té chirc thuc hién nhirng cong viéc gia céng goi la nguoi gia cong.

4 YEU CAU THONG TIN

4.1 Céc thong tin can thiét trong hop ddng mua ban bao gém:

4.1.1 Tén tiéu chudn ASTM cla san phadm (xem Muc 1.1.) va nam ban hanh,

4.1.2 Tén cta san pham két cAu thép (thép tdm, thép hinh, thanh thép hoéc coc thép),

4.1.3 Ky hiéu cta thép hinh, kich c&, chiéu day hodc dweng kinh,

4.1.4 Mac, loai, va kiéu, néu co,

4.1.5 Trang thai san pham (xem Muc 6), néu khac dang cudn,

416 Sb lwong (trong lwong [khéi lweng] hodc sb doan),

4.1.7 Chiéu dai,

4.1.8  Khdng cho phép san phém két cAu thép duoc san xuét tlr cudn thép hodc san phé’m
két cau thép dwoc san xuat tr san pham thép can (xem Muc 5.3 va Phu luc X1), néu
ap dung,

4.1.9 Céac yéu cau vé nhiét luyén (xem Muc 6.2 va 6.3), néu cé,

4.1.10 Thi nghiém xac dinh kich c& cla hat austeitic (xem Muc 8.3.2),

4.1.11 Céc yéu cau vé bao cdo thi nghiém tinh chét co hoc (xem Muc 14), néu co,

4.1.12 Céc yéu cau déng gdi, ghi nhan d&c biét, va chuyén ché (xem Muc 19), néu c6,

4.1.13 Céc yéu cau bd sung, néu co,
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4114

4.1.15

4.1.16

Ngwdi dung cudi, néu cé cac yéu cau vé ngudi dung cudi (xem Muc 18.1, 11.3.4,
Bang 22 hoac Bang A1.22, Bang 24 hoac Bang A1.24).

Céc yéu cau dac biét (xem Muc 1.10), néu co, va

Cac yéu cau vé han stra chira (xem Muc 9.5), néu co.

5.1

5.2

5.2.1

5.2.1.1

5.2.1.2

5.3

54

5.5

VAT LIEU VA SAN XUAT

Thép dwoc san xuat trong 16 Martin, 16 thdi oxy hoac 16 dién, va co thé bang phuong
phap tinh luyén bd sung trong 16 luyén thép (LMF), hodc néng chay lan hai bang 16
chan khéng (VAR) hoac 16 dién (ESR).

Thép dwoc dic trong khuén cé dinh.

Duc

Khi cac dot nhiét luyén thanh phan hén hop héa hoc danh dinh gibng nhau dé duc vao
cung mot thdi diém, sé hiéu dun néng ghi trén san pham duc khéng can thay déi cho

dén khi thép trong san pham duc duoc lay tir dot nhiét luyén sau.

Khi 2 dot nhiét duc cé thanh phan héa hoc danh dinh khac nhau, nha san xuét sé loai
bd vat liéu qua do bang phuong phap phan tach mac.

San pham két ciu thép dwoc san xuét tlr sdn pham két ciu thép can hodc tr cudn
thép.

Néu 1 phan cla dot nhiét luyén dwoc can thanh san phdm két ciu thép can va phan
con lai cia dot nhiét luyén dwoc cudn thanh cudn thép, ching sé dwoc thi nghiém
kiém tra riéng.

San pham két cu thép san xuét tir cudn thép khéng dwoc cé dworng han nédi, trir khi
duwoc sw chip thuan trwdc do cla nguwoi mua.

6.2

6.2.1

XU LY NHIET

Néu san pham két ciu thép can phai nhiét luyén, né s& dwoc nha san xuét, ngudi gia
cong, hodc nha ché tao thyc hién, trir khi c6 quy dinh khac trong tiéu chuan sén pham.

Chu thich 2 - Néu khong yéu cau nhiét luyén, nha san xuat, ngudi gia cong co thé lya
chon nhiét luyén két cau thép theo phucyng phap thwo’ng héa, kh&r (rng suét, hodc
thwdng hda khi yéu cau khir trng suét cda tiéu chuan san pham.

Trong trwdng hop viéc nhiét luyén khong do nha san xuét thwe hién, hop ddng phai
quy dinh diéu khoan dé.

Néu viéc nhiét luyén khéng do nha sdn xuét thyc hién, san pham két cdu thép dwoc
nghiém thu dya vao cac thi nghiém trén méu dwoc 14y tr mau c6 du chiéu day dwoc
nhiét luyén theo cac quy dinh cda tiéu chuan san phdm hodc theo hop ddng mua ban.
Néu khéng quy dinh nhiét d6 nhiét luyén, nha san xuét hodc nguoi gia cong sé nhiét
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6.3

6.4

6.5

luyén trén mau ther dwdi nhirng diéu kién gibng véi thuc té, chirng minh véi ngudi
mua rang san pham dwgc san xuat giong nhw véi mau thir.

Néu nha san xuét hodc ngudi gia cdng thwe hién nhiét luyén, sdn pham két cau thép
phai dwoc nhiét luyén nhw quy dinh cla tiéu chuadn san pham, hodc theo hop dong
mua ban, chirng minh rang nhitng quy dinh cia nguw®i mua khéng mau thuan véi
nhirng quy dinh cla tiéu chuan san pham.

Néu qua trinh thwéng héa do nha ché tao thwc hién, san phdm két ciu thép phai dwoc
thwong héa hodc nung néng déng nhat, va nhiét dd nung néng két cu thép khong
vuwot qua nhiét do thwdng hoa.

C6 thé st dung nhirng phwong phap lam ngudi nhanh hon phwong phap 1am ngudi
bang khong khi dé céi thién do déo theo sw dong y clia ngwdi mua, va sén pham két
céu thép dwoc xr ly mot cach tuan ty trong khodng tir 1100 dén 1300°F [595 dén
705°C].

7.1

7.1.1

7.1.2

713

714

7.2

PHAN TiCH THANH PHAN HOA HOC
Phan tich nhiét:
Lay m&u dé phan tich thanh phan hoa hoc va phan tich theo Tiéu chuan A 751.

V&i tivng dot nhiét luyén, viéc phan tich nhiét bao gdm xac dinh ham lwong cac bon,
magié, phét pho,lwu huynh, silicon, niken, crém, molydenum, déng, vanadium,
columbium; hodc b4t ky thanh phan héa hoc khac dwoc quy dinh bdi tiéu chuan san
phdm dung dé& phan loai mac, phan loai san phdm; va xac dinh ham lwong hat
austenitic tinh luyén thay vi thi nghiém xac dinh c& hat austenitic cta dot nhiét luyén
(xem Muc 8.3.2).

Ngoai trir quy dinh & Muc 7.1.4 ap dung v&i qua trinh nhiét luyén chinh, viéc phan tich
nhiét phu hop v&i cac yéu cau phan tich nhiét cta tiéu chuan san phdm dé phan loai
mac, phan loai s&n pham.

Néu sir dung cach dun néng chdy trong chan khéng hodc 16 dién, nhiét néng chay
dwoc dinh nghia la phdi dwoc ndng chay théi ttr nguén nhiét chinh don. Néu viéc phan
tich nhiét cda dot nhiét luyén chinh phu hop véi cac yéu cau phan tich nhiét cla tiéu
chuan san pham dé phan loai mac, phan loai sdn pham, viéc phan tich nhiét khi dun
néng chay lai dwoc xac dinh tr mot mau thi nghiém Iéy tir mot phdi néng chay, hoac
san pham néng chay, tir dot nhiét luyén chinh. Néu viéc phan tich nhiét ctia dot nhiét
luyén chinh khéng phu hop véi cac yéu cau phan tich nhiét cda tiéu chudn san pham
dé phan loai mac, viéc phan tich nhiét khi dun néng chay lai duwgc xac dinh tir mot
mau thi nghiém lay tir mdt phdi néng chay, hodc sadn phdm néng chay, tr dot nhiét
luyén chinh.

Phan tich sén phdm - V&i mdi qua trinh phan tich nhiét, ngwdi mua cé thé lwa chon
phan tich mau dai dién lay t s&n phdm két ciu thép thanh phdm. L4y mau dé phan
tich thanh phan héa hoc va phan tich theo Tiéu chuin A 751. Phan tich san pham
dwoc thwe hién phai phu hop véi cac yéu cau phan tich nhiét cia tiéu chuan san
pham dé phan loai méac, phan loai san pham, v&i cac sai sb cho phép trong phan tich
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san phdm & Bang A. Néu coé quy dinh khodng gia tri, cac thanh phan hoéa hoc cua
phan tich nhiét khéng dwoc ndm trén hodc dwdi khodng gia tri quy dinh. Thép s6i hodc
thép nlra ndng c6 déc tinh do thiéu sw ddng nhét trong thanh phan cta no, dac biét
v&i cac bon, phdt pho, va lwu huynh. Vi thé, cac gi¢i han ctia cac thanh phan héa hoc
nay khéng dwoc ap dung trv khi sy ap dung sai dwoc ghi rd rang.

7.3 Phan tich kiém tra - V&i muc dich kiém tra, st dung Tiéu chuan A 751.

7.4 Thay thé méc thép - Méac thép hop kim néu dat yéu cau héa hoc quy dinh & Bang 1
cta Tiéu chuan A 829 khéng duoc dung dé thay thé mac thép cac bon.

8 CAU TRUC LUYEN KIM

8.1 Néu yéu cau thi nghiém xac dinh c& hat austenitic, thi nghiém theo quy dinh cta Tiéu
chuén E 112 va co it nhat 70% hat trong dién tich dwoc thi nghiém phai dat yéu cau vé
c® hat quy dinh.

8.2 C& hat austenitic thd - Néu co quy dinh c& hat austenitic, thi nghiém c& hat austenitic
cho méi phan tich nhiét dwoc thwe hién va sé c¢& hat austenitic dwgc xac dinh trong
khoang tir 1 dén 5.

8.3 C& hat austenitic min:

8.3.1 Néuco quy dinh ¢& hat austenitic min, triv Muc 8.3.2, c¢& hat austenitic cho méi phan
tich nhiét dwoc thwe hién va sb c& hat austenitic bang hoac I&n hon 5.

Chu thich 3 - S6 ¢& hat austenitic véi ham lwgng hat austenitic tinh luyén thdp hon
quy dinh & Muc 8.3.2 thi khéng can thyc hién thi nghiém c& hat austenitic.

8.3.2 Trw khi c6 quy dinh thwc hién thi nghiém c& hat austenitic min trong hop déng mua
ban, thi nghiém c& hat austenitic khdng can thwe hién cho méi phan tich nhiét, hoac
theo 1 trong cac gia trj sau:

8.3.2.1 Ham lwgng nhém tbng cong bang hoac Ién hon 0.02%.

8.3.2.2 Ham lwgng axit nhém hoa tan bang hoac Ién hon 0.015%.

8.3.2.3 Ham lwong thanh pham hat austenitic tinh luyén vwot qua gia tri nhé nhéat do nguoi
mua quy dinh thi bé qua thi nghiém c& hat austenitic, hoac

8.3.2.4 Ham lwgng hén hop clha hai hoac nhiéu hat austenitic tinh luyén vuwot qua gia tri nhé
nhat do ngudi mua quy dinh thi bd qua thi nghiém c& hat austenitic.

9 CHAT LUONG

9.1 Quy dinh chung - San pham két ciu thép phai khéng cé nhirng khuyét tat I6n va dwoc

hoan thién mét cach tinh xao.

Cha thich 4 - Trv khi c6 quy dinh khac, néu khong san pham két cau thép dwoc san
xuat bang phuwong phap can va dugc nha san xuat hoac nguoi gia cong thwe hién
kiem tra bang mat thwong. Cac bé mat coé khuyét tat, hoac khéng hoan thién bén
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trong, ho&c ca hai van dé trén duwoc quy dinh déi véi sdn phdm két ciu thép khi van
chuyén va san phadm két ciu thép ma ngwdi mua can thay déi hinh dang bén ngoai
ho&c dé& chuan bj cho céng tac han, ma, hoac nhirng x& ly twong lai.Cac yéu cau khac
c6 thé dwoc quy dinh béi cac diéu khoan yéu cau bd sung hodc gitra sw théng nhét
clia ngwdi mua va nha cung cip.San pham két ciu thép cé nhivng khuyét tat Ién trong
qua trinh ché tao dwoc xem la khéng phu hop véi tiéu chudn san pham (xem Muc
17.2). Nha ché tao nén lwu y rang cac vét nit co thé xuét hién khi udn tai canh duoc
xé hodc dwoc dbt trong qua trinh ché tao, diéu nay khéng xem 13 16i ciia san pham
thép nhung anh hwdng dén chirc nang ché tao ngudi hodc ving bi anh huwéng
nhiét.Cac yéu cau vé diéu kién san pham, gi¢i han diéu kién dwoc phép thwc hién béi
nha san xuét hodc gia cbng, xem Muc 9.2, 9.3, va 9.4. Nhirng diéu kién khéng dat cac
yéu cau quy dinh & Muc 9.2, 9.3, va 9.4 do céc td chirc khéng phai nha san xuét hodc
gia cong thuc hién 1a do ngudi mua quyét dinh.
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Bang A. Cac sai s6 cho phép trong phan tich san pham

Cha thich 1- Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

‘ ) Gi6i han trén, hodc ____Sai s6 cho phép, %
Thanh phan | i i quy dinh I6n nhét, % | 1o han N 1001 Gigi han I6n nhét
Cac bon <=0.15 0.02 0.03
>0.15+0.40 0.03 0.04
>0.4+0.75 0.04 0.05
>0.75 0.04 0.06
Magié <=0.60 0.05 0.06
>0.60 + 0.90 0.06 0.08
>0.90 +1.20 0.08 0.10
>1.20+1.35 0.09 0.1
>1.35+1.65 0.09 0.12
>1.65+1.95 0.1 0.14
>1.95 0.12 0.16
Phét pho <=0.04 0.01
>0.04 +0.15 D
0.00
Lwu huynh <=0.06 0.01
> 0.06 B B
Silicon <=0.30 0.02 0.03
>0.30 +0.40 0.05 0.05
>0.40 +2.20 0.06 0.06
Niken <=1.00 0.03 0.03
>1.00 + 2.00 0.05 0.05
>2.00+3.75 0.07 0.07
>3.75+5.30 0.08 0.08
>5.30 0.10 0.10
Crém <=0.90 0.04 0.04
>0.90 + 2.00 0.06 0.06
>2.00 +4.00 0.10 0.10
Molybdenum <=0.20 0.01 0.01
>0.20 + 0.40 0.03 0.03
>0.40+1.15 0.04 0.04
Péng min 0.20 0.02
>0.20 + 1.00 0.03 0.03
>1.00 + 2.00 0.05 0.05
Titanium <=0.15 0.01¢ 0.01
Vanadium <=0.10 0.01¢ 0.01
>0.10 +0.25 0.02 0.02
>0.25 0.02 0.02
chi gia quy dinh tri nho
nhét 0.01°
Boron bat ky B B
Columbium <=0.10 0.01¢ 0.01
Zirconium <=0.15 0.03 0.03
Nitrogen <=0.030 0.05 0.05

A Céc sai s6 cho phép v& ham lwong magié cta thanh thép va thanh thép hinh la: <=0.90+0.03;
>0.90+2.20 + 0.06.

B Khong ap dung phan tich san pham.
€ 0.005, néu khoang gia tri nhé nhat 13 0.01%.
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Danh sach céc bang tra céc sai s6 cho phép

Béng
Kich thuéc Pon vi inch- Don vi
pound Sl
Do vong
TAm, thép cac bon; xé va cat bang khi gas 12 A1.12
Tam, thép cac bon; canh dwoc can toan bd 11 A1.11
Tam, khac thép cac bon; xé, cét bang khi gas va duwoc can 11 A1.11
Thép hinh, can, ky hiéu: S, M, C, MC, va L 21 A1.21
Thép hinh, can, ky hiéu: W va HP 24 A1.24
Thép hinh, cdt ngén, ky hiéu: Lva T 25 A1.25
Mét cat ngang clia thép hinh va thanh thép
Thanh bet 26 A1.26
Thanh luc giac 28 A1.28
Thanh tron va vuéng 27 A1.27
Thép hinh, can, ky hiéu: L, Z va thép géc 17 A1.17
Thép hinh, can, ky hiéu: W, HP, S, M, C, va MC 16 A1.16
Thép hinh, can, ky hiéu: T 18 A1.18
Thép hinh, cdt ngén, ky hiéu: Lva T 25 A1.25
DPuwong kinh
Tam, xé 6 A1.6
Tam, khac thép hop kim; cét bang khi gas 7 A17
Tam, thép hop kim; cat bang khi gas 10 A1.10
Thanh tron 27 A1.27
Do vénh & dau
Thép hinh, khac ky hiéu W 20 A1.20
Thép hinh, ky hiéu W 22 A1.22
Thép hinh, can, khac ky hiéu W 23 A1.23
Do phéng
TAm, thép cac bon 13 A1.13
TAm, khac thép cac bon 14 A1.14
TAm, c6 han ché - thép cac bon 27 A1.27
TAm, c6 han ché - khac thép cac bon 27 A1.27
Chiéu dai
Thanh 30 A1.30
Thanh, cét lai 31 A1.31
Tam, xé, va dwoc can toan bod 3 A1.3
Tam, khac thép cac bon, cét bang khi gas 9 A1.9
Tam, thép hop kim, cat bang khi gas 8 A18
TAm, canh dwoc can 4 Al.4
Thép hinh, can; khac ky hiéu W 19 A1.19
Thép hinh, can; ky hiéu W va HP 22 A1.22
Thép hinh, cit; ky hiéu L va T 25 A1.25
Thép hinh, dwgc can 23 A1.23
Do thang
Thanh 29 A1.29
Thép hinh, khac ky hiéu W 21 A1.21
Do cong
Thép hinh, ky hiéu W va HP 24 A1.24
Chiéu day
Thanh 26 A1.26
TAm theo chiéu day 1 A1.1
Do gon song
Tam 15 A1.15
Trong lwong [khéi lwong]
Tam, theo trong lwong [khéi lwgng] 2 A12
Chiéu réng
Thanh det 26 A1.26
Tam, xé 3 A1.3
Tam, dwoc can toan bod 5 A15
Tam, khac thép hop kim, cét bang khi gas 9 A19
Tam, thép hop kim, cat bang khi gas 8 A18
TAm, canh dwoc can 4 A1.4
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9.2

9.2.1

9.2.2

9.2.2.1

9.2.22

9.223

9.3

9.3.1

9.3.2

9.3.3

9.3.3.1

9.3.3.2

Diéu kién tam:

Nha san xuat hodc gia céng thwc hién céng tac nghién ép tdm dé loai bé nhirng
khuyét tat & bé mat trén hodc dwdi theo cac gidi han quy dinh ma khéng cé nhirng
thay doi dot ngdt & cac dwong bao, va viéc nghién ép khong lam gidm chiéu day cda
tdm (1) gidm qué 7% chiéu day danh dinh v&i tdm dwoc phan loai theo trong lwong
trén foot vudng hoac khdi lwong trén mét vudéng, nhwng khéng trudng hop nao qua 1/8
inch [3 mm]; ho&c (2) nhd hon chiéu day nhd nhéat véi tAm dwoc phan loai theo inch
hoac mm.

L&p phi cla vat liéu han (xem Muc 9.5) dé loai bé nhirtng khuyét tat & bé mat trén
ho&c dwdi ctia tAm do déo got, nghién ép, duc khoét 16 dwéi cac gi¢i han sau:

Déo got, nghién ép, hoac dién tich duc khoét khéng vwot qua 2% dién tich bé mat
duwoc xir ly.

Sau khi loai bé bat ky khuyét tat d& chuan bi han, chiéu day tdm tai b4t ky vi tri nao
khéng dwoc gidm qua 30% chiéu day danh dinh cGa tdm (Tiéu chuan A 131/A 131M
quy dinh d6 gidm chiéu day I&n nhét 1a 20%).

L&p phi cla vat liéu han (xem Muc 9.5) dé loai bd nhirtng khuyét tat & bé mat trén
ho&c dwdi ciia tAm do déo got, nghién ép, duc khoét |16 do nha san xuét hodc gia cong
phai phu hop véi quy dinh, trwdc khi han, chiéu sau cla vét 16m, do tir phia trong canh
tdm, khéng I&n hon chiéu day tAm hoéc 1 inch [25 mm], chon gia tri nhd hon.

Diéu kién két cau thép hinh, thanh thép hinh, va coc thép:

Nha san xuét hodc gia cong thwc hién viéc nghién ép, hodc déo got va nghién ép két
céu thép hinh, thanh thép hinh, va coc thép dé loai bd nhirng khuyét tat & bé mat trén
hodc dwéi theo cac gidi han quy dinh ma khdng co nhirng thay ddi dot ngdt & cac
dwéng bao va dod 16m khéng vwot qua bé mat can hon (1) 1/32 inch [1 mm], véi vat
liéu c6 chiéu day 3/8 inch [10 mm]; (2) 1/16 inch [2 mm], v&i vat liéu co chiéu day tiy
3/8 dén 2 inch [10 dén 50 mm)]; hodc (3) 1/8 inch [3 mm], v&i vat liéu cé chiéu day I6n
hon 2 inch [50 mm].

L&p phi ctia vat liéu han (xem Muc 9.5) dé loai bd nhirng khuyét tat Ién hon chiéu sau
quy dinh liét ké & Muc 9.3.1 v&i nhirng diéu kién gi®i han sau:

Téng dién tich cha viung déo got hodc bé mat cla bat ky manh nao trwéc khi han
khéng vuot qua 2% tdng dién tich cia manh do.

Do gidm chiéu day cla vat liéu do loai bé nhirng khuyét tat treéc khi han khéng vuot
qua 30% chiéu day danh dinh tai vi tri khuyét tat, trwde khi han khéng sau qua 1 Y,
inch [32 mm] trong bt ky trwéng hop nao ngoai quy dinh & Muc 9.3.2.3.

Lép phh cla vat liéu han (xem Muc 9.5) dé loai bd nhirtng khuyét tat & bé mat trén

ho&c dwdi ctia tAm do déo got, nghién ép, duc khoét 16 ctia thép gdc, ddm, thép mang,
va thép chir Z va ch¥ T v&i cac gidi han, trudc khi han, chiéu sau cta do 16m, do &
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9.3.3.3

9.4

9.4.1

9.4.2

9.4.2.1

9.4.22

9.4.23

9.5

9.5.1

9.5.1.1

9.5.1.2

9.5.1.3

9.5.2

9.5.2.1

bén trong chan dam, khéng I&n hon chiéu day cua vat liéu tai vi tri I6m hoac 1/2 inch
[12.5 mm], chon gia tri nhé hon.

L&p phi cta vat liéu han (xem Muc 9.5) va viéc nghién ép dé hiéu chinh va tao ra sy
lién két gitra cac mat cét clia coc van thép tai bat ky vi tri nao phai co tdng dién tich bé
mat ctia méi han khéng dwoc vuot qua 2% tdng dién tich ctia manh.

Diéu kién thanh thép:

Nha san xuat hodc gia cong thyc hién xi ly thanh thép dé loai bd nhirng khuyét tat do
nghién ép, duc déo, hodc nhirng ly do khac theo quy dinh va dién tich mat cat ngang
anh hwéng khéng thay dbi qua cac gi¢i han cho phép (xem Muc 12).

L&p phi ctia vat liéu han (xem Muc 9.5) dé loai bd nhirng khuyét tat Ién hon chiéu sau
gidi han liét ké & Muc 9.4.1 v&i nhirng quy dinh sau:

Téng dién tich duc déo hodc bé mét cia doan, trwdc khi han, khéng vuot qua 2% tong
dién tich ctia doan.

Do gidm kich thwé'c mét cat cha thanh tron, vudng, hodc luc gidac hodc dé gidm chiéu
day cla thanh bet do loai bd khuyét tat, trwdc khi han phai khéng vuot qua 5% kich
thuéc danh dinh ho&c chiéu day tai vi tri khuyét tat.

V&i canh thanh bet, chiéu sau vét Idm can xt ly trivée khi han phai dwoc do tlr canh
va gi&i han t6i chiéu sau Ién nhét la chiéu day thanh bet hoac 1/2 inch [12.5 mm],
chon gia tri nhé hon.

Stra chi¥a bang phuwong phap han:
Cac yéu cau chung:

Stra chira bang phwong phap han theo tiéu chuan han (WPS) bang phwong phap han
cung tron (SMAW), phwong phap han kim loai cung tron bang khi gas (GMAW),
phwong phap han néng chay cung tron(FCAW), hodc han ndi cung tron(SAW). Han
khi gas dung cho han chét lwgng cao.

N6i dién cwc hodc dién-néng chay theo cac yéu ciu clia Tiéu chudn AWS A5.1, A5.5,
A5.17, A5.18, A5.20, A5.23, A5.28, hoac A5.29, chon muc phu hop. V&i SMAW, dién
cwc hydrogen thap dwoc sir dung.

Néi dién cuwc hodc dién-néng chay dwoc Iwa chon sao cho cwdng dd chiu kéo clia vat
liéu han (sau bat ky dot nhiét luyén nao) bang cwong dé chiu kéo cua vat liéu co ban
dwoc stra chira.

Vat lieu dién cwc han va néng chay phai khd va dwoc bdo vé khdi &m trong qua trinh
lwu gilr va st dung.

Trudce khi stra chira bang phwong phap han, bé méat dwoc han phai duwoc kiém tra sao
cho nhirng khuyét tat phai dwoc loai bd hoan toan. B& mat dwgc han va bé mat tiép
xuc v&i mbi han phai khd va khéng gi, &m, dinh mé&, va céac vat liéu la khac han ché
kha nang ctia méi han.
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9.5.2.2

9.5.23

9524

9.5.3

9.5.3.1

9.5.3.2

9.56.3.3

9.5.34

9.5.3.5

9.54

Ngwdi han phai c6 di nang luc theo cac yéu cau cia ANSI/AWS D1.1 hodc ASME
Muc IX, v&i nhitng mdi ndi han ap lwc chat lwong cao thi cling phai danh gia trinh d6
cua nguwdi han.

Stra chira s&n pham két cu thép béng phwong phap han theo tiéu chuan han (WPS),
theo cac yéu cau clia ANSI/AWS D1.1 hodc ASME Muc IX, v&i cac quy dinh sau:(a)
WPS phai dwoc danh gia chat lwong bang thi nghiém méi néi han ap lwc hodc bé mat
dweng han.(b) Dang hinh hoc clia bé mat dwéng han khéng mé ta khac cach théng
thwdng.(c) Panh gia trwdc bang ANSI/AWS D1.1 mbi ndi dworng han WPS 14 chép
nhan dwoc.(d) Bat ky vat liéu nao khdng cé trong bang liét k& hén hop kim loai co ban
ctia ANSI/AWS D1.1 ciing phai dwoc xem xét danh gia trwdc va thanh phan héa hoc
ctia né va tinh chét co hoc phai phu hop véi mét trong nhivng vat liéu co ban dwoc
danh gia trwdc trong ANSI/AWS D1.1.(e) Bat ky vat liéu nao khdng co trong bang liét
ké hén hop kim loai co ban ctia ASME Muc IX cling phai dwoc xem xét danh gia trwdc
va thanh phan héa hoc ctia né va tinh chét co hoc phai phu véi mot trong nhirng vat
liéu co ban dwoc danh gia truéc trong ASME Muc IX véi sb S.

Khi dwoc quy dinh trong hop ddng mua ban, phwong phap han (WPS) lwa chon phai
dwoc sy déng y clia ngwdi mua trudc khi stra chira bang phwong phap han.

San pham két cau thép cé cuong do chju kéo nhé nhét quy dinh bdng hodc I6n hon
100 ksi [690 MPa]- Stra chira bdng phwong phap han san phadm két ciu thép co
cwdng dd chiu kéo nhé nhat quy dinh bang hodc I&n hon 100 ksi [690 MPa] theo
nhirng quy dinh bd sung sau:

Khi cé quy dinh trong hop déng mua ban, phai dwoc sy dong y clia ngudi mua trwdc
khi stra chi*a bang phwong phap han.

Bé mat dwoc han phai dwoc kiém tra bang phwong phap hat tlr hodc phwong phap
xuyén thdm cla chét 16ng dé xac dinh rdng nhitng khuyét tat da dwoc loai bdé hoan
toan. Néu kiém tra bang hat tor, b& mat dwoc kiém tra song song va vudng goc voi
chiéu dai dién tich dwoc stra chiva.

Néu slra chira bang phwong phap han cé nhiét luyén trwéc khi han, can than trong
kiém tra lwa chon dién cwc dé tranh nhirng thanh phan nay bi gion do tac dung cla
nhiét luyén.

Stra chira bang phwong phap han san phadm két cdu thép bang nhiét luyén tai may
nghién ép dé kiém tra sau khi nhiét luyén; stra chira bang phwong phap han sén pham
két cAu thép khong nhiét luyén tai may nghién ép sé dwoc kiém tra khéng sém hon 48
gi® sau khi han. Kiém tra bang phwong phap hat tr hodc phwong phap xuyén thdm
clia chét 16ng; néu kiém tra bang hat tir, bé mat dwoc kiém tra song song va vudng
goc voi chiéu dai dién tich dwoc stra chiva.

Vi tri stra chira bang phwong phap han phai dwoc danh diu trén san pham thanh
pham.

Chét luong stra chiva - Mbi han va vung tiép xic nhiét phai tét va khong cé vét nat,
kim loai han phai néng chay 1én cac bé méat va canh khdéng dwoc thiéu va thira qua.
Bét ky vét nit, rd, hodc 16m nhin thdy dwoc phai dwoc loai bd trwdc khi pha 1&p hoan

19



thién. Kim loai han phai nam it nhat 1/16 inch (2mm) trén bé mét can sau khi han, va
vat liéu 16i phai dwoc loai bd bang déo got, nghién ép, hodc ca hai, dé& né phang voi
mat phéng can, va dwoc hoan thién mét cach tinh xao.

9.5.5 Kiém tra - Nha san xuét hodc gia cong phai kiém tra cdng viéc sira chira gébm:

9.5.5.1 Céac khuyét tat phai dwoc loai bd hét.

9.5.5.2 Cac quy dinh gi¢i han phai khong duwgc vwot qua.

9.5.5.3 Phwong phap han phai dwoc phép, va

9.5.5.4 Bat ky mdi han nao ciing phai dwoc nghiém thu chét lwong theo quy dinh & trén.

10 PHUONG PHAP THi NGHIEM

10.1  Cac thi nghiém dwoc thuc hién theo Tiéu chuan thi nghiém A 370.

10.2  Gidi han chay phai dwoc xac dinh bang phwong phap dich vi 0.2% ho&c bang phwong
phap kéo dai 0.5% dwéi phwong phap gia tai triv khi 6 quy dinh khac trong tiéu chuén
cua vat liéu.

10.3  Phuong phéap lam tron két qué - Dé phu hop véi tiéu chuan, gia tri tinh toan dwoc lam
tron dén 1 ksi [5 MPa] khi xac dinh cwdng d6 chiu kéo va giéi han chay, va véi don vi
gan nhét phia bén phai d4u chdm phay trong céc gia tri gi¢i han khi xac dinh cac gia tri
khac theo phwong phap 1am tron & Tiéu chuan thwe hanh E 29.

10.4  V&i mau thi nghiém thép goc di mat cét, dién tich méat cat ngang dwoc dung dé tinh
toan cuwong do chiu kéo va gidi han chady dwa trén dién tich Iy thuyét va trén khdi
lwgng ctia mau thi nghiém (xem Muc 12.1).

11 THI NGHIEM KEO

1.1 Piéu kién - Cac mau thi nghiém cla san pham két ciu thép khong nhiét luyén dwoc
lay tr mau thi nghiém dai dién cho san phadm két cu thép trong trang thai nhuw khi
ching dwoc van chuyén dén. Mau thi nghiém san pham két ciu thép nhiét luyén dwoc
lay tr mau thi nghiém dai dién cho san phadm két cu thép trong trang thai nhu khi
ching dwoc van chuyén dén, hoac tir cac doan riéng biét cé du chiéu day hodc di mét
cat ngang duwoc nhiét luyén gibng nhw véi san phdm két cau thép.

11.1.1 Néu tdm dwoc nhiét luyén bang phwong phap lam ngudi nhanh khac dé& nguéi trong
khéng khi tir nhiét d6 tao austenitize, &p dung mét trong nhitng yéu cau bd sung khac
dwoc quy dinh & day:

11.1.1.1 Chiéu dai mau dé thi nghiém kéo it nhat l1a 1T tlr canh dwoc nhiét luyén voi T
la chiéu day cta tAm va it nhat 1/2 inch [12.5 mm] la tr tAm dwoc cat bang Itra hodc
vung anh hwéng nhiét.

11.1.1.2 Dung tAm thép dém nhiét, 1T x 1T x it nhat 3T, ndi canh tAm v&i tAm dém

bang mdi han ap lwc gan trwdce khi nhiét luyén.
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11.1.1.3 S dung |&p cach nhiét hodc chan nhiét khac dé tiép xuc véi canh tdm duwoc
nhiét luyén khi mau dwoc bd ra. Lwu y rang tbc dd 1am ngudi ctia mau thi nghiém kéo
dwogc khdng nhanh hon, va khéng dwgc cham hon quy dinh, theo phwong phap mé ta
¢ Muc 11.1.1.2.

11.1.1.4 Khi mau thi nghiém dwoc cat tir tAm va dwoc nhiét luyén riéng biét, kich thwéc
m&u khéng nhd hon 3T x 2T x T va cac mau nay phai dat yéu cdu & Muc 11.1.1.1.

11.1.1.5 Nhiét luyén mau thi nghiém riéng biét trong thiét bi nhiét luyén phai tuan theo
quy dinh sau (1) phai c6 sb liéu lam ngudi tAm; (2) phai cé thiét bi diéu khién tbc do
lam ngudi mau; va, (3) phwong phap lam ngudi phai dwoc sy tan thanh trwec dé cla
ngwoi mua.

11.1.1.6 Huwéng thi nghiém - V&i tAm rong hon 24 inch [600 mm], mau thi nghiém dwoc
thwe hién sao cho truc doc clia mau thi nghiém dat ngang véi hwéng can sau cung
cla tdm. MAu cla cac san pham két ciu thép khac duoc thwe hién sao cho truc doc
cla mau thi nghiém song song v&i hwdng can sau clng.

112 Vjtri thi nghiém:
11.2.1  Té4m - MAu thi nghiém dwoc Iy tr mot goc caa tm.

11.2.2 Thép hinh ky hiéu "W" va "HP" v&i ban canh rong béng hoéac Ién hon 6 inch [1560 mm] -
MAu thi nghiém dwoc lay tir mot diém trén ban canh cach mép ban canh mét doan 1a
2/3 khoang cach tinh tr dwdng tim cua ban canh téi chan ban canh.

11.2.3 Céc thép hinh khéac véi thép hinh & Muc 11.3.2 - Mau thi nghiém dwoc lay tir bung
dam, mang va ch Z; tir than cia dam chir T can; tir chan cua thép géc va bung thép
géc, néu sir dung mau thi nghiém thép géc cé di mat cat ngang thi tiéu chi nghiém
thu dg gian dai phai tang theo (xem Muc 11.6.2).

11.2.4 Thanh thép:

11.2.4.1 Mau thi nghiém thanh thép cho may thi nghiém kéo truc va banh xe dwoc Iéy
sao cho truc: giba tdm va mat cua truc va banh xe nhé hon 3 inch [75 mm] duwdng
kinh; 1 inch [25 mm] tlr bé mat truc va banh xe cé dwdng kinh bang va I&n hon 3 inch
[75 mm]; hodc 14y theo quy dinh cGa Phu luc A1 cta Tiéu chuan thi nghiém A 370 néu
cac yéu cau trén khong dwoc ap dung.

11.24.2 Mau thi nghiém clia thanh thép khac cho may thi nghiém kéo truc va banh xe
dwoc Iéy theo quy dinh ctda Phu luc A1 cua Tiéu chuén thi nghiém A 370.

11.3  Tan suét thi nghiém:
11.3.1  San pham két céu thép duroc sén xuét ttr sén phdm két céu thép can - S6 lwong mau it
nhét hodc sb lwong tAm can it nhat dé thi nghiém cho mét dot nhiét luyén va 1 mac

thép, néu co thé, sé theo quy dinh sau, trir khi né dwoc phép thi nghiém don 1& dé dai
dién cho cac mac cwdng dd khac nhau:

11.3.1.1 Puoc lay theo quy dinh & Bang B, hoac

21



11.3.1.2 M6t mau duoc lay tir chiéu day nhd nhat cla dot nhiét luyén va mot mau
dwoc 14y tr chiéu day I&n nhat cta dot nhiét luyén, trong dé chiéu day & day la chiéu
day danh dinh, dwo'ng kinh hoac, kich thwéc phu hgp, chon gia tri phu hop véi san
pham két cAu thép.

Bang B - S6 mau yéu cau nhé nhét trong thi nghiém kéo
Sai khac gitra chiéu day
manh va tAm dwoc can
trong khoang chiéu day

Khoang chiéu day

dwoc can cua dot S mau thi nghiém kéo quy dinh

nhiét luyén quy dinh
2 mauB cho mét dot nhiét luyén,
ldy tr cac manh hodc tAm duwoc
< 3/8 inch [10 mm] <= 1/16 inch [2 mm] can khac nhau cé chiéu day bat
ky ndm trong khoang chiéu day
quy dinh?

2 mauB cho moét dot nhiét luyén,
mot mau lay tr chiéu day nhé
> 1/16 inch [2 mm] nhat, va moét mau lay tir chiéu
day I&n nhat ndm trong khoang
chiéu day quy dinh”

2 mauB cho mét dot nhiét luyén,
lay tlr cac manh hodc tAm duwoc
< 3/8 inch [10 mm] can khac nhau cé chiéu day bat
ky nam trong khoang chiéu day
quy dinh”

2 mauB cho mét dot nhiét luyén,
mot mau 4y to chiéu day nhé
>= 3/8 inch [10 mm] nhat, va4 mot mau lay t chiéu
day Ién nhat ndm trong khoang
chiéu day quy dinh”

3/8 + 2inch [10 + 50
mm]

2 mauB cho mét dot nhiét luyén,
ldy tr cdc manh hodc tAm duwoc
> 2 inch [50 mm] < 1 inch [25 mm] can khac nhau cé chiéu day bat
ky ndm trong khoang chiéu day
quy dinh?

2 mauB cho moét dot nhiét luyén,
mot mau lay tr chiéu day nhé
>= 1 inch [25 mm] nhat, va moét mau lay tir chiéu
day I&n nhat ndm trong khoang
chiéu day quy dinh”

A Chiéy day la chiéu day danh dinh, dwong kinh hogc, kich thwde phu hop, chon gia tri phu hop voi
san pham két cau thép.

B M6t thi nghiém, néu chi c6 mdt manh hodc tAm can phu hop.

11.3.2 Sén phédm két céu thép duoc sdn xuét tir cudn thép va duoc sdn xuat khéng nhiét
luyén hodc chi véi muc dich khir img suét:

11.3.2.1 Triv nhitng quy dinh & Muc 11.4.4, sb lwong cudn thép it nhat dung dé thi
nghiém cho mét dot nhiét luyén va mot mac thép, co thé ap dung, duwoc quy dinh trong
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Bang C, trir khi né dwoc phép thi nghiém don 18 dé dai dién cho cac méac cudng do
khac nhau.

11.3.2.2 Trr nhitng quy dinh & Muc 11.4.2.3, tr méi cudn thép lay hai mau thi nghiém
kéo, v&i mau dau tién dwoc lay ngay trwdc khi san pham két cdu thép dau tién dwoc
san xuéat, va mau tht hai duwoc lay & khoang gitra cudn.

11.3.2.3 Néu, trong qua trinh mé& cuén, s6 lwong vat liéu nhd hon quy dinh dé dat dén
khodng gitra cudn, 14y mau thir hai tai vi tri tiép xtc véi phan bén trong cudén dé danh
gia chat lwong phan dwoc thao khai cudn. D& danh gia chat lwong phan tiép theo cua
cudn dé, thi nghiém bd sung tai vi tri tiép xuc véi phan dwoc thao khdi bén trong, cho
dén khi mau thi nghiém dwoc lay tai khoang gitra cudn.

Bang C - S6 cudn thép yéu cau nhé nhat trong thi nghiém kéo

Suv sai khac chiéu day cac , o
cudn trong mot dott nhiét S0 cudn nho nhat dé thi nghiém kéo quy dinh
luyén

2 cudnB cho mdt dot nhiét luyén, véi chiéu day bat ky A
trong dot nhiét luyén doé
2 cudn® cho mot dot nhiét luyén, mot mau 4y tir chiéu day
>=1/16 inch [2 mm] nhd nhat* va, moét mau lay tlr chidu day I&n nhat* nam
trong dot nhiét luyén do

<1/16 inch [2 mm]

AChiéu day la chiéu day danh dinh, dwong kinh hoac, kich thuwdc phu hop co thé, chon gia tri
phu hop v&i san pham két cau thép.
B MOt cudn, néu chi cd moét cudn phu hop.

11.3.3 San pham két ciu thép dwoc san xuét tr cudn thép va dwoc san xuéat nhiét luyén
bang phwong phap cé muc dich khac véi viéc khir rng suét - S lwong mau it nhat dé
thi nghiém cho mét dot nhiét luyén va 1 mac thép, néu co thé, sé theo quy dinh sau,
trir khi n6 dwoc phép thi nghiém don lé dé dai dién cho cac mac cuong do khac nhau:

11.3.3.1 Puoc lay theo quy dinh & Bang B, hoac

11.3.4 M6t mau dwoc lay tlr chiéu day nhé nhét ctia dot nhiét luyén va mét mau dwoc lay tiy
chiéu day I&n nhéat clia dot nhiét luyén, trong do6 chiéu day la chiéu day danh dinh,
dweng kinh hodc, kich thwdc phu hop cé thé, chon gia tri phu hop véi sdn phadm két
céu thép.

11.4  Chuén bj:
11.4.1 Tam:

11.4.1.1 Vi tAm c6 chiéu day nhé hon hodc bang 3/4 inch [20 mm], m&u thi nghiém
kéo 14 tAm cé du chiéu day. Mau thi nghiém rong 1,5 inch [40 mm] va rong 0.5 inch
[12.5 mm] phai phu hop véi cac yéu cau quy dinh trong Hinh 3 cia Tiéu chuan thi
nghiém A 370.

11.4.1.2 V&i tAm c6 chiéu day 1én téi 4 inch [100 mm], s& dung mau réng 1.5 inch [40
mm], du chiéu day va phu hop véi cac yéu cau quy dinh trong Hinh 3 cla Tiéu chuén
thi nghiém A 370, va phu hop v&i kha nang gi¢i han ciia may thi nghiém kéo.
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11.41.3 V6&i tAm cé chiéu day hon 3/4 inch [20 mm], ngoai quy dinh cho phép & Muc
11.5.1.2, m4u thi nghiém kéo phai phu hop v&i cac yéu cau quy dinh trong Hinh 4 cta
Tiéu chuan thi nghiém A 370 cho mau cé dwdng kinh 0.5 inch [12.5 mm)]. Truc cla
ma&u thi nghiém dwoc dat tai gitba dwdng tim chiéu day va bé mat trén hoac dudi tam.

11.4.2 Thép hinh:

11.4.21 Trr nhitng thép goc duoc thi nghiém véi di mat cat ngang, mau thi nghiém cé
chiéu day bang hodc nhé hon 3/4 inch [20 mm] sé& duwoc thi nghiém da chiéu day .
Mau thi nghiém rdng 1,5 inch [40 mm] va réng 0.5 inch [12.5 mm] phéi phu hop voi
cac yéu cau quy dinh trong Hinh 3 ctia Tiéu chuan thi nghiém A 370.

11.4.2.2 Vi thép hinh cé chiéu day lén t6i 5 inch [125 mm], st dung mau réng 1.5 inch
[40 mm], du chiéu day va phu hop véi cac yéu cau quy dinh trong Hinh 3 cla Tiéu
chuén thi nghiém A 370, va phu hop véi kha nang giéi han ciia may thi nghiém kéo.

11.4.2.3 V&i mau cé chiéu day hon 3/4 inch [20 mm], ngoai quy dinh cho phép & Muc
11.5.2.2, m&u thi nghiém kéo phai phii hop v&i cac yéu cau quy dinh trong Hinh 4 cta
Tiéu chudn thi nghiém A 370 cho mau cé dwdng kinh 0.5 inch [12.5 mm)]. Truc cla
mau thi nghiém dwoc dat tai gitva dwdng tim chiéu day va bé mat trén hodc dwdi tAm.

11.4.3 Thanh thép:

11.4.3.1 Trir nhirng quy dinh dwdi day, mau thi nghiém kéo phai phu hop véi cac yéu
cau quy dinh trong Phu luc A1 cta Tiéu chuén thi nghiém A 370.

11.4.3.2 Ngoai quy dinh cho phép & Muc 11.5.3.5, mau thi nghiém kéo c6 chiéu day
nhd hon hodc bang 3/4 inch [20 mm] phai phu hop véi cac yéu cau quy dinh trong
Hinh 3 cla Tiéu chuan thi nghiém A 370 v&i mau réng 1.5 inch [40 mm] va rong 0.5
inch [12.5 mm].

11.4.3.3 Ngoai quy dinh cho phép & Muc 11.5.3.4 va Muc 11.5.3.5, mau thi nghiém kéo
c6 chiéu day hoac dwdng kinh I&n hon 3/4 inch [20 mm] phai phu hop véi cac yéu cau
quy dinh trong Hinh 3 ca Tiéu chuan thi nghiém A 370 v&i mau rong 1.5 inch [40 mm]
va rong 0.5 inch [12.5 mm)], ho&c phiu hop véi cac yéu cau quy dinh trong Hinh 4 cla
Tiéu chuan thi nghiém A 370 v&i mau dwong kinh 0.5 inch [12.5 mm].

11.4.3.4 Vé&i thanh khac trén may thi nghiém kéo truc va banh xe, nha san xuat hodc
gia cong co thé lwa chon str dung mau thi nghiém dwoc gia cdng cé chiéu day hodc
dweng kinh it nhat 1a 3/4 inch [20 mm] va chiéu dai it nhat la 9 inch [230 mm].

11.4.3.5 Mau thi nghiém cuda thanh thép trén may thi nghiém kéo truc va banh xe phu
hop v&i cac yéu ciu quy dinh trong Hinh 4 cla Tiéu chuén thi nghiém A 370 v&i méau
c6 duwong kinh 0.5 inch [12.5 mm].

11.5  Hiéu chinh quy dinh vé d6 gién dai:

11.5.1 Do dang hinh hoc clia mau anh hwéng dén mau thi nghiém kéo hinh chi¥ nhat véi vat

liéu méng, st dung sw hiéu chinh dd gian dai v&i chiéu day dwéi 0.312 inch [8 mm].
Theo d6, d6 giam tir cac quy dinh vé do gian dai dwgc ap dung nhw sau:
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Chiéu day danh dinh, inch D giam vé do gian dai,
[mm] %

0.299+0.311 [7.60+7.89] 05

0.286+0.298 [7.30+7.59] 1.0

0.273+0.285 [7.00+7.29] 1.5

0.259+0.272 [6.60+6.99] 2.0

0.246+0.258 [6.20+6.59] 25

0.233+0.245 [5.90+6.19] 3.0

0.219+0.232 [5.50+5.89] 3.5

0.206+0.218 [5.20+5.49] 4.0

0.193+0.205 [4.90+5.19] 4.5

0.180+0.192 [4.60+4.89] 5.0

0.166+0.179 [4.20+4.59] 5.5

0.153+0.165 [3.90+4.19] 6.07

0.140+0.152 [3.60+3.89] 6.5

0.127+0.152 [3.20+3.59] 7.0~

< 0.127 [3.20] 7.5

AP0 giam vé do gidn dai véi chiéu day nhé hon 0.180 inch [4.60 mm] chi 4p dung cho tAm va
thép hinh.
11.5.2 Do dang hinh hoc clia mau anh hudng dén mau thép géc thi nghiém kéo cé du mat

11.5.3

11.5.4

11.6

11.6.1

cat ngang, cac quy dinh vé do gidn dai cho cac c& thép géc duwoc tang 1én 6 diém
phan trdm khi st dung mau thi nghiém kéo cé di mat cét ngang.

Do d6 gidn dai clia s&n pham c6 chiéu day hon 1a thap hon, vi thé ap dung cac quy
dinh hiéu chinh dé gian dai. V&i sdn pham két ciu thép co6 chiéu day Ién hon 3.5 inch
[90 mm], gidm 0.5 diém phan tram tir dd gidn dai cta chiéu day 2 inch [50 mm]. D6
gidm vé do gian dai Ién nhét 1a 3.0 diém phan tram. Theo do, d6 gidm tir cac quy dinh
vé do gian dai dwoc ap dung nhw sau:

Chiéu day danh dinh, inch Do gidm vé do gian dai,

[mm] %
3.500+3.999 [90.00+102.49] 0.5
4.000+4.499 [105.50+114.49] 1.0
4.500+4.999 [115.00+127.49] 1.5
5.000+5.499 [127.50+139.49] 2.0
5.500+5.999 [140.00+152.49] 2.5
> = 6.000 [> =152.50] 3.0

Cac bang quy dinh vé tinh chat chiu kéo trong nhiéu tiéu chuan san pham lién quan
dén tiéu chuan chung nay cé thé quy dinh yéu cau dd gian dai cho c& mau cé chiéu
dai 8 inch [200 mm] va 2 inch [50 mm]. Trir khi c6 quy dinh khac trong tiéu chuan san
pham, néu khdng khéng ap dung 2 yéu cu trén va chi xac dinh do gian dai véi chiéu
dai mau st dung dé thi nghiém. Sau khi chon chiéu dai mau, khéng can ap dung quy
dinh d6 gian dai cho chiéu dai con lai.

Ap dung gi¢i han déo:

Khi m&u thi nghiém khong thé hién rd rang diém chay déo, gi¢i han déo dugc xac dinh
va thay thé diém chay déo.
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11.6.2

11.6.3

11.7

11.7.1

Nha san xuat hodc gia cong sé lwa chon gi¢i han déo thay thé diém chay déo néu
ma&u cé diém chay déo khéng ré rang.

Gi¢i han déo duoc xac dinh bang phwong phap dich vi 0.2% hodc bang phwong phap
kéo dai 0.5% dw¢i phwong phap gia tai.

Thi nghiém kéo sén phdm két c4u thép - Tiéu chuan nay khéng dwa ra cac yéu cau
cho san pham thi nghiém sau khi van chuyén (xem Muc 15.1). Vi thé, cac yéu cau tr
11.1 dén 11.7 va Muc 13 chi ap dung cho mau dwoc san xuat bdi tAm thép trudc khi
van chuyén.

Chu thich 5 - Nha san xuét va gia cong tuan tha theo Tiéu chuan A 6/A 6M va tiéu
chuén san phdm khéng loai triv két qua thi nghiém kéo sd&n pham cé thé nam ngoai
yéu cau quy dinh. Tinh chét chiu kéo 1a khac nhau trong cung mét dot nhiét luyén
hoac trong cac mau thi nghiém phu thudc vao quy trinh can, cong tac kiém soat can,
hoac phwong phap nhiét luyén. Thi nghlem kéo theo cac yéu cau cia Tiéu chuan A
6/A 6M khéng bao dam rang tAt ca cac san phadm clia mét dot nhiét luyén co cung tinh
chét co hoc véi s&n phdm dwoc dung dé thi nghiém. Néu nguwei mua mubn cé do tin
céy hon cac phwong phap thi nghiém cta Tiéu chuén A 6/A 6M, nén thuc hién cac thi
nghiém bd sung va cac yéu cau bd sung nhw quy dinh & Muc S4.

Phu luc X2 cung cép théng tin bb sung vé cac sai s vé tinh chat chiu kéo clia két cau
thép tAm va thép hinh.

12
121

12.2

12.3

12.3.1

12.3.2

12.3.3

12.4

SAI SO CHO PHEP VE KiCH THUYO'C VA TRONG LUONG [KHOI LUONG]
Mot 1 foot® thép cudn nang khoang 490 Ib. Mot 1 m3 thép cudn nang khoang 7850 kg.

Thép tdm - Céc sai sb6 cho phép vé kich thuwéc va trong lwong [khdi lwong] khéng
duwoc vuot qua cac gidi han quy dinh tr Bang 1 dén Bang 15 [Phu luc A1, Bang A1.1
dén Bang A1.15].

Thép hinh:

Phu luc A2 liét ké ky hiéu va kich thwéc cia cac loai thép hinh theo don vi inch-pound
va don vj SI. Cac ban kinh & chan va goéc cua mat cat thép hinh phu thudc vao cac
nha sa&n xuét, vi thé khéng quy dinh & day.

Céc sai s6 cho phép vé kich thwéc khéng dwoc vuot qua cac gidi han quy dinh ty
Bang 16 dén Bang 25 [Phu luc A1, Bang A1.16 dén Bang A1.25]. Cac sai s cho phép
clia cac thép hinh d&c biét khéng liét ké trong cac bang sé lay theo sw théng nhét gitra
nha san xuat va ngudi mua.

Vi thép hinh c6 mét kich thuéc cia mét cat ngang bang va Ién hon 3 inch [75 mm]
(thép hinh dang két céu) - Dién tich mat cit ngang hoac trong lwong [khéi lwong] cla
thép hinh khéng sai khac qua gia tri quy dinh hodc ly thuyét 1a 2.5%.

Coc van thép - Trong lwong [kh(“')i lwong] cta coc van thép khdng sai khac trong lwgng

[khdi lwong] ly thuyét qua 2.5%. Chiéu dai ctia coc van thép khéng nhé hon chiéu dai
quy dinh, va khéng dai hon chiéu dai quy dinh qua 5 inch [125 mm].
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12.5  Thanh thép can néng - Céac sai s6 cho phép vé kich thuwéc khéong duwgc vuot qua cac
gidi han quy dinh t Bang 26 dén Bang 31 [Phu luc A1, Bang A1.26 dén Bang A1.31].
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Bang 1 - Cac sai s6 cho phép vé chiéu day tdm thép chir nhat bang thép cac bon, hop kim thap, hop kim cwong d6 cao,

Chu thich 1 - Tir Bang 1 dén Bang 31, quy dinh cac sai s6 cho phép vé kich thwdc va trong lwong theo don vi inch-pound.
Cha thich 2 - Sai s6 cho phép dwéi chiéu day quy dinh 1a 0.01 inch.
Chu thich 3 - Chiéu day dwoc do tai diém cach canh doc tAm tir 3/8 dén 3/4 inch.

Cha thich 4 - V&i chiéu day duoc do tai vi tri bat ky khac quy dinh & Cha thich 3, sai s& cho phép qua chiéu day quy dinh 1a 1 1&n gia tri quy dinh
trong bang dwéi day, va dwgc lam tron t&i 0.01 inch.

c6 chiéu day nhé hon va bang 15 inch, phan loai theo chiéu day

Cha thich 5 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

Sai s cho phép vwot qua chiéu day quy dinh vé chiéu rong theo don vi inch, in.

Chiéu da

quy di”h,yi”- <=48 | >48+<60 | 60+<72 | 72+<84 | 84+<96 | 96+<108 | 108+<120 | 120+<132 | 132+<144 | 144+<168 | 168+<182 | >=182
<3/4 0.03 |0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04

3/4+<5/16 0.03 |0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04

5/16+<3/8 0.03 |0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05

3/8+<7/16 0.03 |0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.06 0.06

7/16+<1/2 0.03 |0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.06 0.06

1/2+<5/8 0.03 |0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.06 0.07

5/8+<3/4 0.03 |0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.05 0.06 0.07 0.07
3/4+<1 0.03 |0.03 0.03 0.03 0.04 0.04 0.05 0.05 0.06 0.07 0.08 0.09
1+<2 0.06 | 0.06 0.06 0.06 0.06 0.07 0.08 0.10 0.10 0.11 0.13 0.16
2+<3 0.09 |0.09 0.09 0.10 0.10 0.11 0.12 0.13 0.14 0.15 0.15

3+<4 0.11 | 0.11 0.11 0.11 0.11 0.13 0.14 0.14 0.14 0.15 0.17

4+<6 0.15 | 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.20 0.20

6+<10 0.23 |0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.27 0.28

10+<12 0.29 |0.29 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.35

12+15 0.29 |0.29 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
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Bang 2 - Cac sai s6 cho phép vé khdi lwong ctia tdm thép chir nhat dwoc xé va can toan bd cé khdi lwong nhé hon va
bang 613.0 Ib/ft2, phan loai theo trong lwong
Cha thich 1 - Sai s6 cho phép vwot qua trong lwgng clia tAm tron va tAm co hinh dang phirc tap la bang 1 1 gia tri quy dinh trong
bang dwoi day.
Cha thich 2 - Sai s6 cho phép vuot qua trong lwong cla tam don la bang 1 1 gia tri quy dinh trong bang dwéi day.
Cha thich 3 - Sai s6 cho phép vwot qua trong lweng clia tm don tron va cé hinh dang phire tap la béng 1% gia tri quy dinh trong
bang dwoi day.
Chu tich 4 - Khdi lwong thé tich tiéu chuan chap nhan ctia cudn thép la 490 Ib/ft3.
Chu thich 5 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

Sai sb cho phép cla trong lwgng trung binh clia cac 16 hang” véi chiéu rong theo don vi inch,

Trong(l;'fc_ty}ng tinh theo phén trdm ctia trong lwgng quy dinh trén foot vudng
qulyb/ﬂ!;" <=48 >48+<60 60+<72 72+<84 84+<96 96+<108 | 108+<120 | 120+<132 | 132+<144 | 144+<168 >=168
Trén | Dwéi | Trén | Dwéi | Trén | Dwéi | Trén | Dwdi | Trén | Dwéi | Trén | Duw6i | Trén | Duwdi | Trén | Dwdi | Trén | Dwdi | Trén | Dwéi | Trén | Duéi
<10 4.0 3.0 4.5 3.0 5.0 3.0 55 3.0 6.0 3.0 7.5 3.0 9.0 3.0 11.0 | 3.0 13.0 | 3.0

10+<12.5 4.0 3.0 4.5 3.0 4.5 3.0 5.0 3.0 5.5 3.0 6.5 3.0 7.0 3.0 8.0 3.0 9.0 3.0 | 120 | 3.0
12.5+<15.0 4.0 3.0 4.0 3.0 4.5 3.0 4.5 3.0 5.0 3.0 5.5 3.0 6.0 3.0 7.5 3.0 8.0 3.0 | 11.0 | 3.0
15.0+<17.5 3.5 3.0 3.5 3.0 4.0 3.0 4.5 3.0 4.5 3.0 5.0 3.0 5.5 3.0 6.0 3.0 7.0 3.0 9.0 3.0 | 10.0 | 3.0

17.5+<20 3.5 25 3.5 25 3.5 3.0 4.0 3.0 4.5 3.0 4.5 3.0 5.0 3.0 5.5 3.0 6.0 3.0 8.0 3.0 9.0 3.0

20+<25 3.5 25 3.5 25 3.5 3.0 3.5 3.0 4.0 3.0 4.0 3.0 4.5 3.0 5.0 3.0 5.5 3.0 7.0 3.0 8.0 3.0
25+<30 3.0 25 3.5 25 3.5 25 3.5 3.0 3.5 3.0 3.5 3.0 4.0 3.0 4.5 3.0 5.0 3.0 6.5 3.0 7.0 3.0
30+<40 3.0 2.0 3.0 2.0 3.0 2.0 3.0 2.0 3.5 2.0 3.5 25 3.5 25 4.0 3.0 4.5 3.0 6.0 3.0 6.5 3.0

40+<81.7 25 20 3.0 2.0 3.0 2.0 3.0 2.0 3.5 2.0 3.5 2.0 3.5 25 3.5 3.0 4.0 3.0 5.5 3.0 6.0 3.0
81.7+<1226 | 2.5 2.0 3.0 2.0 3.0 2.0 3.0 2.0 3.5 2.0 3.5 2.0 3.5 25 3.5 3.0 3.5 3.0 4.0 3.0 4.5 3.0

122.6+<163.4 | 2.5 1.5 25 1.5 25 1.5 25 1.5 25 2.0 25 2.0 25 2.0 25 2.0 25 2.0 3.0 2.0 3.5 2.0
163.4+<245.1 | 2.5 1.0 25 1.0 25 4.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0 3.0 1.0 3.5 1.0
245.1+<409.0 | 2.5 1.0 25 1.0 25 4.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0 3.0 1.0
409.0+<490.1 | 2.0 1.0 2.0 1.0 25 4.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0 25 1.0
490.1+<613.0 | 2.0 1.0 2.0 1.0 2.0 4.0 2.0 1.0 2.5 1.0 2.5 1.0 25 1.0 25 1.0 2.5 1.0 25 1.0 2.5 1.0

A Thuat ng "6 hang" nghia 13 tAt c& cac tAm thép cé cung chiéu réng va trong lwong dai dién cho mét dot van chuyén hang.
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Bang 3 - Cac sai s6 cho phép vé chiéu réng va chiéu dai cta tdm thép dworc xé c6 chiéu
day nho hon va bang 1 /4 inch; va cac sai s6 cho phép vé chiéu dai cua tam thép dwoc
can toan bd véi chiéu day nhé hon va bang 2 ¥ inch

Cac sai s cho phép vwrot qua chiéu rong va chiéu dai* theo chiéu day clia
Kich thwée quy dinh, inch tam thép theo don vi inch hodc theo khoi lvgng tam thép theo pound trén
foot vubng, inch

‘ ‘ < 3/8 3/8 + < 5/8 5/8 + <1 1+ 28
Chidudai | Chidu rong <15.3 153+ <255 255+ < 40.8 40.8 = 81.7
Réng Dai Réng Dai Réng Dai Réng Dai
<120 <60 % % As % A Z % 1
60 + < 84 Ao % VA e % % % 1
84 + < 108 JA % % % % 1 1 1%
> =108 % % A 1 % 1% 1% 1%
120 + < 240 <60 % ¥ JA % % 1 % 1%
60 + <84 P2 bz % % b2 1 % 1%
84 +<108 Ao % Ws Ao Ts % 1 %
> =108 % 1 % 1% % 14 1% 1%
240 + < 360 <60 % 1 b2 1% % B/ Z 1%
60 + < 84 A4 1 % | 1% Y 1/ % 1%
84 + <108 As 1 As 1% % 1% 1 1%
> =108 7RI %4 ¥% 1Y 1 1% 1Y 1%

360 + < 480 <60 Yo | 1% | % | 4 % 1% Z 1%
60 + < 84 ol 14| % 1% % 1% % 1%

84 +<108 Ao | 1W | % 1% % 1% 1 1%

>=108 “o 1% | % % 1 1% B/ 1%

480 + < 600 <60 Yo | 1% | % | 14 % 1% Z 1%
60 + < 84 Bl 1% | % | 1K Y 1% % 1%

84+<108 | % | 1% | % 1% % 1% 1 1%

> =108 Yol % | 1y 1 1% | 14 | 1%

600 + < 720 <60 Bl 1% | % 1% % 1% % 2%
60 + < 84 % | 1% | 1% % 1% 1 2

84+<108 | % | 1% | % 1% % 1% | 1% 2,

> =108 % | 1% 1 2 1% 1% 1% 2

>=720 <60 Ao 2 ¥ 2% % 2 1 2%,
60 + < 84 ¥ 2 % 2 % 1 2 % 2%

84+<108 | ¥ 2 % 2 % 1 2 1% 2%

> =108 1 2 1y | 2% | 14 | 2y 1% 3

A Sai s cho phép dwéi chiéu rong va chiéu dai quy dinh & 1/4 inch.

B Sai s6 cho phép vé chiéu dai cling 4p dung véi thép tAm can toan bo cé chiéu rong 1én téi 12 inch va
chiéu day tir 2 dén 2 4 inch, trlr thép hop kim cé chiéu day t&i 2 inch.

30



AASHTO M160 TCVN xxxx:xx

Bang 4 - Cac sai s6 cho phép vé chiéu rong ciia tam thép dwoc can bang thép cac bon,
hop kim thap, hop kim cwong dé cao bang may can dai (ap dung cho tam thép dweoc
san xuat tir cudn thép va tam thép dwoc san xuat tir san pham ket cau thép can)

Chiéu réng quy dinh, | Sai sb cho phép vuot qua chiéu réng quy dinh,
inch inch”
<14 A

14 + <17 JA
17 +< 19 Ao
19 + < 21 5
21+<24 e
24 + <26 s
26 + <28 5
28+ <35 1y
35 + < 50 1y,
50 + < 60 1y
60 + < 65 1%
65 + < 70 1y,
70 + < 80 1y
>= 80 2

A Khéng cho phép sai s6 dwdi chiéu réng quy dinh.

Bang 5 - Cac sai s6 cho phép vé chiéu rong clia tam thép dwec can toan bg co chiéu
day bang hoac nhé hon 15 inch

Sai sb cho phép vuot qua chiéu rong quy dinh theo chiéu day cta tAm
Chidu rong quy thép theo don vi inch hodc theo kAhéi lwong tAm thép
dinh. inch theo pound trén foot vudng, inch?
Y < 3/8 3/8+<5/8 5/8+<1 1+2 >2+10 >10+15
<15.3 | >15.3+<25.5 | 25.5+<40.8 | 40.8+81.7 | 81.7+409.0 | 409.0+613
>8+<20 % % Ao Y4 % 5
20+<36 As Y As % Ws As
>= 36 As % As A As %

A Sai s cho phép dwéi chiéu rong quy dinh & 1/8 inch.

Bang 6 - Cac sai s6 cho phép vé dwéng kinh ctia tdm thép tron dwoc xé c6 chiéu day

bang hodc nhé hon 1 inch

Sai s6 cho phép vuot qua duong kinh
BPuwong kinh quy dinh v&i chiéu day theo don vi
quy dinh, inch inch, inch?
<3/8 3/8+<5/8 5/8+1

<32 Z % P2
32+<84 As As Ns
84 + <108 % z %
108 + <130 As Ao e
>=130 b2 % Y

A Khéng cho phép sai s6 dwdi dwéng kinh quy dinh.
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Bang 7 - Cac sai s6 cho phép vé dwong kinh cta tdm thép tron dworc cat bang khi ga
(khéng ap dung cho thép hop kim)

. , Sai s6 cho phép vwot qua duwdong kinh qu
buong kinh 1 g s ohidu %éy thed don vi nch. o
quy dinh, inch =T 5T 2+<4 | 4:<6 | 6:<8 | 8+15
<32 % % / A % %
32+<84 % P VA % % %
84 + < 108 A Ao % Y % 1
108 + <130 | % Ao e % 1 1%
>= 130 % 2 % 1 1% | 14

A Khéng cho phép sai s6 dwdi dwérng kinh quy dinh.

Bang 8 - Cac sai s6 cho phép vé chiéu réng va chiéu dai cta tam thép hinh chir nhat
dwoc cat bang khi ga (chi ap dung cho thép hop kim)
Chu thich 1 - C4c sai sb cho phép ap dung cho ca trwéng hop nhé hon, néu dwoc quy dinh.

Chu thich 2 - TAm dwoc c6 cac can canh can toan bo duwoc cét bang khi ga chi ap dung sai sb véi chidu

dai.
Chiéu day quy Sai s cho phép vuwot qua
dinh, inch chiéu réng va chiéu dai quy
dinh, inch?
<2 ¥
2+<4 1
4+<6 1y
6+<8 1%
8+15 1y

A Khéng cho phép sai s6 dwdi chidu réng quy dinh.

Bang 9 - Cac sai s6 cho phép vé chiéu rong va chiéu dai cta tam thép hinh chiv
nhatdwoc cat bang khi ga (khéng ap dung cho thép hop kim)
Chu thich 1 - C4c sai sb cho phép ap dung cho ca trwéng hop nhé hon, néu duoc quy dinh.

Chu thich 2 - TAm dwoc c6 cac can canh can toan bd dwoc cét bang khi ga chi ap dung sai sb véi chidu

dai.
Chiéu day quy Sai s6 cho phép vuot qua
dinh, inch chiéu réng va chiéu dai quy
dinh, inch?

<2 JA

2+<4 %

4+<6 %

6+<8 %

8+15 1

A Khéng cho phép sai s6 dwdi chidu réng quy dinh.
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Bang 10 - Cac sai s6 cho phép vé dwong kinh ctia tam thép hinh chir nhatdwoc cat
bang khi ga (chi ap dung cho thép hop kim)

. , Sai s6 cho phép vwot qua duwdng kinh qu
buong kinh 1 g 6 ohidu %éy thed don vi nch. o
quy dinh, inch =TT 0T 2e<4 | 4+<6 | 6:<8 | 8+15

<32 VA VA A FA 1 1
32+<84 P2 % % 1 1% | 14
84 + < 108 % Y 1 1% | 1 | 1%
108+130 | % | 1 | 1% | 1% | 1% | 14

A Khéng cho phép sai s6 dwdi dwérng kinh quy dinh.

Bang 11 - D vong cho phép” ctia tam thép cac bon, thép hep kim thap cwong dé cao,
va thép hop kim can toan bo va thép hop kim thap cwong d6 cao, va thép hop kim
dwoc xé, cat bang phwong phap dac biét, hoac tam thép hinh chir nhat dwoc cat bang

khi gas
N Khéi lwong N
Chiéu day L Chiéu rong A A .
quy dinh, inch qug)gt!gh’ quy dinh, inch | 20 vong cho phép, inch
_ _ £ 1/24 x (chiéu dai theo
<=2 <=81.7 tat ca feet/5)
. . _ 3/18 x (chiéu dai theo
>2+15 81.7 +613.0 <=30 “feet/5)
>2+15 81.7 +613.0 > 30 1/4 x (chiéu dai theo feet/5)

A Po vong lien quan dén tAm dwoc dat ndm ngang theo chiéu dai do vé&i chidu dai thwe cia tAm theo
phwong ngang.

Bang 12 - D6 vong cho phép* cta tam thép hinh chir nhat dwgc xé va cat bang khi gas,
véi tat ca cac chieu day (chi ap dung cho thép cac bon)

D vdng cho phép, inch = 1/8 x (chiéu dai theo feet/5) |

A Po vong lién quan dén tAm dwoc dat ndm ngang theo chiéu dai do vé&i chidu dai thwe cia tAm theo
phwong ngang.
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Bang 13 - Cac sai s6 cho phép vé dé phang cta tam thép phang tiéu chuan bang thép cac bon

Ch thic 1 - Khi kich thwdc chiéu dai dwdi 36 inch, sai sb cho phép clia tAm phang doc chiéu rong khong vret qua 1/4 inch. Khi kich thude chiéu dai twr 36
inch dén 72 inch, sai s6 cho phép ctia tAm phéng doc chiéu rong khong vuwot qua 75% gia tri chiéu rong quy dinh trong bang, nhwng trong moi trwdng hop
khéng vwot qua 1/4 inch.

Chu thich 2 - Sai sb cho phép trong bang ap dung cho tdm cé cwdng dd chiu kéo nhd nhét quy dinh khéng vot qua 60 ksi hodc co thanh phan héa hoc
twong dwong hodc clrng hon. Cac gidi han trong bang nay tang thém 50% véi tAm cé cwong do chiu kéo nhd nhat quy dinh hodc cé thanh phan héa hoc
twong dwong hoac crng cao hon.

Chu thich 3 - Bang nay va cac Chu thich quy dinh céc sai sb cho phép vé d6 phang ctiao tam tron va tdm co hinh dang phirc tap, dwa trén kich thudc 1on
nhat cda tam do.

Chu thich 4 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

Chu thich 5 - TAm phai dwoc dat ngang trén mat phang khi do do phang.

Chidu day Tro:g(;?r’]c_r);ng - Sai 3668h27phé$2v.é<g6 phang v&i chiéu réng th%ost_ig’?zvi n;czrz) _i:.:;
quy dinh, in. | 9 I{>/ft'2 , <36 5 48+<60 ) 4 84+<96 | 96+<108 0 4 144+<168 | >=168
<3/4 <10.2 % | % o T | 1% 1% 1% 17 1%
3/4+<3/8 | 10.2+<153 | % % % %s 1% 1 1% 1% 1%
3/8+<1/2 | 15.3+<20.4 | % % % % % % 1 1% 1% % 2 )%
1/2+<3/4 20.4+30.6 % v %s % % ¥ 1 1 1% 1 2
3/4+<1 30.6+<40.8 | %, % As % % % % % 1 1% A
1+<2 40.8+<81.7 | % % % As As % % % 1% 1% 1%
2+<4 81.7+<163.4 As % As 4 4 4 b2 Ns % % 1%
4+<6 163.4+<245.1 | X% % % % As As % % % % 1
6+<8 245.1+<326.8 | 7, A A % W % % % 1 1 1
8+<10 326.8+<409.0 | % JA % 1Y % As % s 1 1 1
10+<12 | 409.0+<490.1 | % % ¥ 13 % s 1 1 1 1 1
12+<15 490.1+613.0 | % % 13/ % s 1 1 1 1 1

A Sai s6 cho phép ctia tdm phdng doc theo chiéu dai - Kich thwdc dai hon dwgc xem Ia chiéu dai, va sai s6 cho phép tir thm phang doc theo chiéu dai khong
vwrot qua gia tri chieu rong quy dinh trong tam co chieu dai 1én t&i 12 ft, hoac tam co chiéu dai hon 12ft.

B Sai s6 cho phép cua tam phang doc chiéu réng - Sai s6 cho phép cua tam phang doc chiéu rong khéng vwrot qua gia tri
chieu réng quy dinh.
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Bang 14 - Cac sai s6 cho phép vé do phang cta tam thép hop kim thap cwong d6 cao va thép hop kim, can néng hodc xur
ly nhiét

Chu thich 1 - Khi kich thwéc chiéu dai dwdi 36 inch, sai sb cho phép ctia tAm phéng doc chiéu rong khéng vwot qué 1/4 inch. Khi kich thwéc chiéu dai tir 36
inch dén 72 inch, sai sb cho phép ctia tAm phéng doc chiéu rong khong vuwot qua 75% gia tri chiéu rong quy dinh trong bang, nhwng trong moi trwdng hop
khéng vwot qua 1/4 inch.
Chu thich 2 - Bang nay va cac Chu thich quy dinh cac sai sb cho phép vé& d6 phang ctiao tAm tron va tAm cé hinh dang phirc tap, dwa trén kich thuwéc Ién
nhat cia tAm do.
Chu thich 3 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

Chu thich 4 - TAm phai dwoc dat ngang trén mat phang khi do do phang.

Chidu day Khéi luong Sai sb cho phép vuot quéa chiéu day quy dinh vé chiéu rong theo don vi inch, in.A 8
quy dinh, in, qul{ﬁégh, <36 36+<4 48+<60 60+<7 | 72+<8 84+<96 | 96+<108 108+<12 | 120+<14 144+<168 | >=168

8 2 4 0 4

<3/4 <10.2 A | 1% 1% 1% 2 2 2% 2% 2%
3/4+<3/8 10.2+<15.3 ¥ 15/ 1Y% 13 13, 1% 2 2y, 23
3/8+<1/2 15.3+<204 | ¥ % 1 1% 1% 1%, 14 1% 1% 2%, 3%
1/2+<3/4 20.4+30.6 5 ¥, 13 A 1 1% 1Y 1% 1% 2, 3
3/4+<1 30.6+<40.8 | ¥% % % % 156 1 1% % 1% 2 2%
1+<2 40.8+<81.7 | ¥, 5 ¥, 13 % 15/ 1 1 1 1% 2y
2+<4 81.7+<163.4 | ) As Ws % % % % % 1 1) 1%
4+<6 163.4+<245.1 As s A % % % e 1% 14 1% FA
6+<8 2451+<326.8 | % ¥ ¥, 15/ 1 1% 1% 1%, 1% 1% 1%
8+<10 326.8+<409.0 | ¥ 13/ 1%/, 1 1% 1% 1% 1% 1% FA 1%
10+<12 | 409.0+<490.1 | ¥ 15/, 1% 14 1% 1% 1% 1% 1% 1 1%
12+15 490.1+613.0 | % 1 1%, 1%, 1% 1% 14 1% A 1% 1%

A Sai s6 cho phép cua tAm phang doc theo chiéu dai - Kich thuwéc dai hon dwoc xem la chiéu dai, va sai s6 cho phép tir tAm phéng doc theo chiéu dai khong
vuwot qua gia tri chiéu rong quy dinh trong tAm c6 chiéu dal l&n t&i 12 ft, hodc tAm c6 chiéu dai hon 12ft. :
B Sai s6 cho phép ctia tim phang doc chiéu réng - Sai sb cho phép ctia tAm phang doc chiéu rong khéng vwot qua gia tri chiéu réng quy dinh.
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Bang 15 - Cac sai s6 cho phép vé doé gon séng ctia tam phang tiéu chuan

Chu thich 1 - B6 gon séng thé hién dd léch Ién nhat clia mét phéng tAm so véi mat phang song song
voi mét tai diém do va tiép giap véi méat clia thm tai 2 lwon song lién ké, khi tdm dwoc dat trén mat
phang ndm ngang, véi buwéc do nhé hon 12 ft dai. Sai sb cho phép vé d6 gon séng la ham sé cla sai
s6 cho phép ctia tAm phéng lay tir Bang 13 hodc 14, chon bang phu hop.

Chu thich 2 - TAm phai dwoc d&t ngang trén mét phéng khi do d6 gon séng.

Sai s0 cho phép cla Sai s6 cho phép vé d6 gon song, in.,
tam phang (tr Bang khi sO lwgng song trong 12 ft 1a

13 hodc 14), in. 1 2 3 4 5 6 7
As As % As % % As As
% % As As As % As As
% As | e Vi As % % As
/s /s % As e As | K A
As As | Je As Y As | K% %
% % P % Y As | K %
N s | ) % As | s | Hs %
% % As As As Vi As %
1316 1316 % %6 %6 % %6 %
% % | W i % Y4 As %
l516 l516 1%6 % % %6 % %6
1 1 % As Ao | S | N As
1% 5| % % iz % i As
1% 1 | s Ns /s % As Vi
1% % | 1A | X As | Ts | s Vi
1% 14 | 1% % % /s % Vs
1% 1% |14 | s Ve | A % As
1% 17 | 14 1 % As | Ts As
1% 1% | 14 | 1K As | As | Hs As
2 2 |1y | 1% % % ) %
2 )% 2% | V% | 1% % Vs | N %
2% 20 | VA | X Ao | Us | Ns %
2% 2% | 1% | 1% 1 % As As
2% 2% 1 % 1 %6 1 %6 1316 %6 %6
2% 2% | 2 15 | 15 | A | % As
2% 2% | 20 | Ve | VK | K| Vs s
2% 2% | 2% | VK | VA | A | s %
3 3 2 %1 1 1%6 1 %1 1516 % %6
3% 3K | 2% | 1 | 1A | 1 % s
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Bang 16 - Cac sai s6 cho phép vé mat cat ngang cua thép hinh chiv | va chir [ ky hiéu "W", "HP", "S§", "M", "C", va "MC"
Chu thich 1 - A dwoc do tai dwong tim clia bung dam thép hinh ky hiéu "S", "M", "W", va "HP"; tai lwng cla bung dam thép hinh ky hiéu "C" va "MC". Kich
thwoc toan bo cla thép hinh ky hiéu "C" dwdi 3 inch, B dwgc do song song voi ban canh, C dwoc do song song voi bung dam.

Chu thich 2 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

Sai s6 cho phép vé& mat cét ngang, in.

Sai sb cho phép vuot
qua hoac duwdi chiéu day
bung dam ly thuyét voi

Thép hinh ﬁg?ccg ] ] ] chiéu day theo inch, in.
danh dinh A, Chiéu cao B, Ch'ig;%ng ban T+TA, D6 | E, Bung Eétihl(:lé?igtlﬁnannhaafé
, : , . vénh ciia | dam léch Ly mat cal.ngang n <=3/16 >3/16
Lédnhon | Nho hon | Lédnhon | Nho hon ban canh® | khai tim® I&n hon chiéu cao ly
ly thuyét | lythuyét | lythuyét | ly thuyét thuyét, in.
W va HP <=12 % % Vi As Vi Ne Vi
>12 % % Vi As As As Vi
SvaM 3+7 Y Ns % % Vo Ns
>7+14 % b2 % % V2 As
>14+24 As % As As e As
CvaMC <=1y Yo Y Y Y 5 0.010 0.015
>1);+<3 Ao Ao Ao Ao /52 0.015 0.020
3+7 b2 As % % P
>7+14 % b2 % % V2
>14 As % % As Y

A T+T' ap dung khi ban canh ctia mang la loe hodc chum. V&i mang cé chiéu cao bang va nhé

B Sai s6 cho phép cho méi inch chiéu réng ban canh véi thép hinh S, M, C, va MC.

¢ Sai s6 cho phép 1én nhat 1a 5/16 inch v&i mat c&t ngang I6n hon 426Ib/t.
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Bang 17 - Cac sai s6 cho phép vé mat cat ngang cua thép goc (chiv L), thép goc tron, va thép chir Z
Chu thich 1 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

g
- e 2=
8 E R ";:}E =l
i —— x ———-: = - e
o3z L] )
Thép gbc Thép goc diu tron Thép chit Z
) . ) Sai sb cho phép vuot qua hoac duoi
Sai soO cho phép vé mat cat ngang, in. chiéu day ly thuyét v&i chiéu day theo
Kich c& _ _ inch, in.
Mt o4 ch co B, Chiéu rong ban canh hoac chidu dai ciia
at cat mat cat A, Chiéu cao ha T D6 vénh
danh dinh chan T, Bo vén
' Lén Nhé hon ) ] clabancanh | <=3/16 >3/16+3/8 >3/8
hon ly ¥ £ L&n hon ly thuyét Nhé hon ly thuyét B
£ y thuyét
thuyét
Thép goch <=1 Y Y Hos B 0.008 0.010
(chir L) >1+2 Y Y s B 0.010 0.010 0.012
>2+<3 Ao Ao Y0 B 0.012 0.015 0.015
. B
3+4 % V52 Hos
. B
>4+6 % % Hos
B
>6‘ As % Hog
Thép goc (Chieu B
ron %a_a) % As % bz Hos
. B
>4+6 % Ao % % HAos
B
>6 % As As % Hos
Thép chir ) B
- 3+4 % Ko % Y Hos
. B
>4+6 % Ns % % Hos

A Vé&i thép goc khong déu canh, phan loai theo canh dai hon.
83/128in./in.=1};.
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Chu thich 1 -

Bang 18 - Cac sai s6 cho phép vé mat cat ngang ctua thép can chiv T
*Lwng cla dwcmg vudng goc va dwong tim cua than la song song khi do d6 vénh.
Chu thich 2 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

i

3

ig-€

Thépchlr T

Céc sai s6 cho phép v& mat ct ngang ctia thép can chir T, in.

tlflfl’?c A, Chiéu cao® B, Chiéu rong® T,D vénhcla | E, Bung_d_ém Do vénh cia Chieu iééﬁﬁaa ban Chiéﬁ['hdéiy cua
danh dinh® [ Trén | Dudi | Trén | Dudi bdncanh® | lgchkhéitim® | than® Trén Dudi | Trén | Dudi
<=1y | % | % % ¥, Y, 0.010 | 0010 | 0.005 | 0.020
>y 2 |y, Ve Y V. y. 0.012 | 0012 | 0010 | 0.020
s2+<3 | ¥ | % ¥, %, %, 0.015 | 0015 | 0.015 | 0.020
3+5 Y As % % 2 Y
>5+7 Y Ao % % V2 %

A Xac dinh sai s6 cho phép dwa vao canh dai hon ctia thép chir T khéng déu canh.
B Do toan bo chleu cao va chiéu rong.
¢ Po vénh 13 sai s6 cho phép tir vi tri that clia dwéng tim ctia than, do tai diém do.

Bang 19 - Cac sai s6 cho phép vé chiéu dai cua thép hinh S, M, C, MC, L, T, Z va thép goc tron
Chu thich 1 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

Kich c& C4c sai s6 cho phép so v&i chiéu dai quy dinh vai chidu dai |y theo feet, in.
danh 5+<10 10+<20 20+30 >30+40 >40+50 >50+65 >65
t A
d!{:]h ’ Trén Duéi Trén Duéi Trén Duéi Trén Duéi Trén Duwéi Trén Duéi Trén Duéi
<3 % 0 1 0 19 0 2 0 2y 0 2y 0
>=3 1 0 19 0 13 0 2y 0 23, 0 23 0

A Kich thwéc mat c&t ngang 16n nhéat.
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Bang 20 - Cac sai s6 cho phép vé do vénh & dau thép hinh S, M, C, MC, L, T, Z va thép

T

Thép goc tron
Thép can chir

Thép chir Z

goc tron
Thép hinh Sai s6 cho phép
S, M, C,va MC | 1/64 inch cho mdi inch chiéu cao
LA 3/128 inch cho mbi inch chiéu dai cia chan hoac

1%
3/128 inch cho méi inch chiéu cao hodc 1
3/64 inch cho méi inch ban canh hodc than

3/128 inch cho méi inch ctia téng chiéu dai ban
canh

A Sai sb cho phép vé do vénh & dau dwoc xac dinh dwa trén canh dai nhéat ctia thép hinh.

Bang 21 - Cac sai s6 cho phép vé do thang cua thép hinh S, M, C, MC, L, T, Z va thép

goc tron
’\A

i A
Do véng vong
i

?})6 véng]

1 (
- | S— |
Dam Thép mang
(8 and M) (C and MC)

Thép goc
[§8]

| Do véng pe véng

-

Thép chir T Thép chir Z

Vi tri do d6 véng ctia thép hinh

Loai da?ﬁhd}:rfg(i;n. Sai sO cho phép
Do vong <3 3/4 inch cho 5 ft, hoac 1/4 x (sb feet chiéu dai/5)
>=3 1/8 x (sb feet chidu dai/5)
Sai sb nay la kha mém méng véi cac loai thép hinh, sai
Do cong tat ca s6 cho phép vé dd cong lay theo théa thuan gitra
ngwdi mua va nha sdn xuét véi nhivng mét cét riéng 18.

A Kich thwéc mat c&t ngang 16n nhéat.
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Bang 22 - Cac sai s6 cho phép vé chiéu dai cua thép hinh W va HP

Cac sai sb cho phép vé chiéu dai quy dinh vé&i chiéu day
s . lay theo feet, in.AB
Thép hinh W va HP <=30 >30
Trén Duéi Trén Duéi
Dam c6 chiéu cao danh
dinh bang va nhé hon 24 3/8 3/8 3/8 + 1/18 cho khoang 5ft 3/8
in.
Dam c6 chiéu cao danh
dinh I&n hon 24 in va tat ca 1/2 1/2 1/2 + 1/18 cho khoang 5ft 1/2
cac cbt.

A Vi thép hinh W va HP quy dinh dé s dung lam coc van thép, sai s6 cho phép vé chiéu dai duoc
cong thém 5 inch va trir 0 inch. Sai sO cho phép vé chieu dai ciling ap dung v&i coc van thép.

B Cac sai s6 cho phép vé do vénh & dau clia thép W va HP Ia 1/64 inch cho méi inch chiéu cao, hoac
cho mai inch chiéu rong ban canh néu I&n hon chiéu cao.

Bang 23 - Cac sai s6 cho phép vé chiéu dai va dé vénh & dau cua thép hinh can

Chiéu x| Cac sai sb cho phép vé chiéu dai quy dinh v&i chiéu day |4y theo feet,
cao Chiéu in.AB
danh dff;’ Chieudai | Do vénh & Chiéu dai D6 vénh & dau
dinh, in. Trén | Dwoi dau Trén DuGi (dau can)
6+36 6+70 1/32 1/32 1/32 1/4 1/4 1/32
A Chiéu dai dwoc do doc dwdng tim cta bung dam. Viéc do dwoc thuc hién véi thép va thwdc & cung
nhiét do.

B Puwoc cdng cac sai sb cho phép vé chiéu dai va do vénh & dau.

C Po vénh & dau duoc do bang (a) vudng goc véi dudng tim ctia bung gém va (b) vudng goéc véi duwdng
tim cda ban canh. Sai s6 tir d6 vudng gdc thwc & mat khdng vwot qua tong gia tri trong bang.

Bang 24 - Cac sai s6 cho phép vé do thang cua thép hinh W va HP

]

|

B LPG vbng
|

S—

H

Vi tri do do vong va d6 cong cla thép hinh W va HP

Céc sai sd cho phép vé dd thang, in.

D6 vong va do cong ‘ 1/8 x (sb feet chiéu dai/10)A
Khi mé&t cat® véi chiéu rong ban canh bang
chiéu cao dwoc quy dinh trong hop dong st
dung lam cét: ) )

A iae X s 3/8 x (sO feet chiéu dai/10) nhwng
Chiéu dai bang va nho hon 45ft khéng vuot qua 3/8 ‘

s ra 3/8 + [1/8 x ([sO feet chiéu dai-
Chiéu dai I&n hon 45ft 45]/10)]
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A Mét cat voi chiéu rong ban canh nhé hon 6 inch, sai sb cho phép clia do cong, in. = 1/8 x (s feet
chiéeu dai/5).

8 Ap dung chi khi:

Mat cét cao 8-in. va nang bang va Ién hon 31 Ib/ft,

Mat cét cao 10-in. va nang bang va Ién hon 49 Ib/ft,

Mat c&t cao 12-in. va nang bang va 16n hon 65 Ib/ft, va

Mat cét cao 14-in. va nang bang va Ién hon 90 Ib/ft.

Cac mat cat khac quy dinh trong hop ddng st dung lam cot, sai sb cho phép phu thudc vao nha san
xuat.

Bang 25 - Cac sai s6 cho phép vé kich thwore cua thép chiv T va thép goc (chiv L) dwoc
cat ngan®

Chiéu cao quy dinh, in.

Cac sai sb cho phép vuot qua hoac
nhd hon chiéu cao quy dinh8, in.

<6, (ddm va mang)
6+<16, (ddm va mang)
16+<20, (dam va mang)
20+<24, (d&m)
>=24 (dam)

1/8
3/16

1/4
5/16

3/8

A Céc sai sb cho phép vé chiéu dai clia thép chir T hoac thép goc 1a gibng nhau véi nhitng (rng dung &
trén v&i mat cat cua thép chir T va thép géc dwoc cat ngan.

B Sai s6 cho phép & trén vé chiéu cao clia thép chir T hoac thép goc bao gom sai sb cho phép vé chiéu
cao clla dam hodc mang truwée khi cat. Sai s6 cho phép ve kich thwdc va do thang, dugec thiet lap cho
dam hodc mang ma thép chl* T hoac thép goc dwoc cat, ap dung, trir tred'ng hop:

dd thang = 3/8 in. x (chiéu dai theo feet/5).

Bang 26 - Cac sai s6 cho phép vé kich thwéc mat cat ngang caa thanh thép géc vudng
va thép géc tron
Chu thich1 - Ky hiéu "..." trong bang thé hién la: khong yéu cau.

Chidu Sai sb cho phép vuot qua hogc nhé hon ch!éu day 322 i?]igétorgr?g%j;)
A quy dinh, v&i chiéu day tinh theo inch. in. o

rong quy dinh, in.

anh. in. | 0298+ 1 0299 | 1% | >1i241 | >1+2 | >2+3| >3 | Tren | Duoi

<=1 0.007 | 0.007 |0.008 | 0.010 s Jea

>1+2 0.007 | 0.007 | 0.012 | 0.015 P2 V2 Vo
>2+4 0.008 | 0.008 | 0.015| 0.020 P2 Vs Yea Ao Vo
>4+6 0.009 | 0.009 | 0.015 | 0.020 V2 Yea s Y2 Ns
>6+8 A1 0015 [0.016 | 0.025 | Vo | Y | Vs %P %,®

A Thanh bet cé chiéu réng 1&6n hon 6 dén 8 inch, khong phai 1a thanh thép cac bon can néng cé chiéu
day dwéi 0.230 inch.

B Thanh bet ¢6 chiéu rong Ién hon 6 dén 8 inch, c6 chiéu day 1én téi 3 inch.

42



AASHTO M160

TCVN xxxx:xx

Bang 27 - Cac sai s6 cho phép vé kich thwéc mat cat ngang cua thanh thép tron va thép

vudng va thép vudéng goc tron

Kich o& quy dinh. Sai sb cho phép so voi | Sai sb khdngtron hodc
in klcrj c® quy d!nh,, |.n. khéng vuqngAcho phép,
Trén Du&i n.

<=5/16 0.005 0.005 0.008
>5/15+7/16 0.006 0.006 0.009
>7/16+5/8 0.007 0.007 0.010
>5/8+7/8 0.008 0.008 0.012
>7/8+1 0.009 0.009 0.013
>1+1 % 0.010 0.010 0.015
>1 %=1, 0.011 0.011 0.016
>1 V+1 % 0.012 0.012 0.018
>1%+1 4 0.014 0.014 0.021
>1),+2 Jea Jea 0.023
>2+2 Y P 0 0.023
>2 ),+3 ), Yea 0 0.035
>3 x4 ), As 0 0.046
>4 ), +5 ), Yea 0 0.058
>5 ),+6 ), % 0 0.070
>6 ),+8 ) %o 0 0.085
>8 ;%9 ), As 0 0.100
>9 11+10 YA 0 0.120

A Sai s6 khong tron 1a do sai khac gitra dwdng kinh 16n nhat va nho nhét cia thanh, dugc do tai mot vi
tri mat cat ngang. Sai s6 khong vudng la do sai khac vé do vudng géc clia cac mat doi dién, do tai mot

vi tri mat cat ngang.

Bang 28 - Cac sai s6 cho phép vé kich thwéc mat cat ngang caa thanh thép luc giac

Kich c& quy dinh | Sai s6 cho phép so voi Sai s Iuc gic cho phép
gitra c_?c mét doi kich c& quy dinh, in. 313n do. in A ’
dién, in. Trén DU L
<=1/2 0.007 0.007 0.011
>1/2+1 0.010 0.010 0.015
>1+1 ) 0.021 0.013 0.025
>1 ),+2 Vi Vea Vo
>2+2 Y Jea Jea Yot
>2 ), +3 ), Ao Vs Ne

A Sai s6 luc gidc cho phép 1a do sai khac Ion nhét vé khoang cach gitra hai méat d6i dién bét ky duoc do
tai mét vi tri mat cat ngang.

Bang 29 - Cac sai s6 cho phép vé doé thang cua thanh thép

Cac sai s6 cho phép vé dd thang cuia thanh thép, in.A

1/4 in cho 5 ft va 1/4 x (chiéu dai theo feet/5)

A Sai sb cho phép vé& do léch thdng khong ap dung véi thanh can néng néu thuc hién qua trinh nhiét

luyén bat ky.
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Bang 30 - Cac sai s6 cho phép vé chiéu dai cua cta thanh thép cat néng”
Chu thich 1 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

] N , ~ . " Sai sO cho phép vuot qua hoac nhé hon
dﬁﬁhcgg o~ K";Eacr?hﬁﬁéfg,‘?n_c“a chidu day quy dinh, voi r?hi‘éu day tinh theo
tron, vudng, ~ .| Chidu -
luc giac, in. Chiéu day rong 5+<10 | 10+<20 | 20+<30 | 30+<40 | 40+60
<=1 <=1 <=3 A 2 1% 1% 2
>1+2 >1 <=3 % 1 14 2 2
>1+2 <=1 >3+6 % 1 1% 2 2
>2+5 >1 >3+6 1 14 1% 2y 2y
>5+10 2 2y 2y 3 34
>0.203+1 >6+8 % 1% 1% 3% 4
>1+3 >6+8 1% 1% 2 3 4
Cat néng
2+5 >=1 >=3 B 14 1% 2y 2y
>5+10 B 2Y 2%, 3 1%,

A Thanh bet c6 chiéu rong Ion hon 6 dén 8 inch va co chiéu day 1én téi 3 inch, hoi ky kién nha san xuét
V€ cac sai sO vé chiéu dai.

B Kich c& nhé hon va ngén hon khéng thwéng dwoc cét néng.

Bang 31 - Cac sai s6 cho phép vé chiéu dai cua thanh thép dwoc cat & 2 dau sau khi

dwoc lam thang A8

Kich c& clia thép tron, vuéng, luc |  Sai s6 cho phép so v&i chiéu dai quy dinh theo

giac, chieu rong cua thép bet va feet, in.

kich thwéc I&n nhat ciia mat cat <=12 >12

khac , in. Trén Trén Duoi Duoi
<=3 As As Y As
>3+6 Vi Ao % As
>6+8 % As VA As
Tron >8+10 A As % Ao

A Thanh bet c6 chiéu rong Ion hon 6 dén 8 inch va co chiéu day Ién téi 3 inch, hoi ky kién nha san xuét
vé cac sai so vé chiéu dai.

B Sai s6 cho phép d6i khi yéu cau cho ca trén va duwéi chiéu dai quy dinh, trong trudng hop d6 ap dung
sai sO cho phép tong.

13
13.1

13.2

THi NGHIEM LAI

Néu bat ky mau thi nghiém nao cé khuyét tat trong qua trinh gia céng va thi nghiém,
nha sdn xuat hodc gia céng co thé loai bé nod va thay thé bang mét mau thi nghiém
khac.

Néu do gidn dai theo phan tram cuia bat ky mau thi nghiém nao nhé hon quy dinh va vij
tri gay cach xa hon 3/4 inch [20 mm] tinh t&r gitra mau dai 2 inch [50 mm] hodc nam
ngoai phan gira cila mau dai 8 inch [200 mm], do vét xw&c cd trén mau trwde khi thi
nghiém, cho phép thwc hién thi nghiém lai.
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13.3

13.4

13.5

Ngoai quy dinh & Muc 13.3.1, néu két qua cla mau thi nghiém kéo ban dau khong dat
yéu cau quy dinh, nhwng trong khoang 2 ksi [14 MPa] clia cuwéng dd chiu kéo yéu cau,
trong khoang 1 ksi [7 MPa] cla gi¢i han chay hodc diém chady déo, hodc trong khoang
2% d6 gian dai quy dinh, cho phép thwc hién thi nghiém lai dé thay thé thi nghiém
khong dat. Thwc hién thi nghiém lai giéng nhw véi thi nghiém khéng dat ban dau, voi
mau dwoc lwa chon mét cach ngdu nhién tlr dot nhiét luyén d6. Néu két qua thi
nghiém lai dat cac yéu cau quy dinh, dot nhiét luyén hoac 16 hang d6 duwgc nghiém
thu.V&i sadn pham két ciu thép duwoc thi nghiém theo quy dinh ctia Bang C, thwc hién
2 thi nghiém cho tirng cudn thép dé danh gia chat lwong dot nhiét luyén xem cé dat tt
ca cac yéu cau vé tinh chat co hoc hay khéng. Néu mét trong hai thi nghiém khéng
dat, cudn thép do khoéng dwoc st dung dé danh gia chat lwong dot nhiét luyén; tuy
nhién, phan cudn thép riéng 18 dwoc gitr lai dé thi nghiém nghiém thu (xem Muc
11.4.2.3) dé danh gia chét luvong.

Thép tAm dwoc t6i va U phai dat cac yéu cau bd sung vé thi nghiém lai trong tiéu
chuén san pham.

Néu lwa chon mau di mat c&t ngang & Muc 11.3.3 dé thi nghiém va dé gian dai khéng
dat yéu cau quy dinh, nha san xuét hoac gia cong c6 thé chon mau khac dé thi nghiém
lai theo Muc 11.5.2.

14

141

14.1.1

14.1.2

14.1.3

14.1.3.1

14.1.4

BAO CAO THi NGHIEM

Bao cao thi nghiém cho tirng dot nhiét luyén dwoc thwce hién theo yéu cau va theo ndi
dung sau:

M3 hiéu tiéu chudn san phdm, nam ban hanh, va mac hoéc loai thép, néu cd, véi san
pham két cau thép dwgc san xuat.

S6 hiéu dot nhiét luyén, phan tich nhiét (xem Muc 7.1), va kich c& danh dinh.

Chu thich 7 - Néu ham lwgng dong, crém, niken, molybdenum, hoéc silicon nhé hon
0.02%, trong phan tich nhiét thanh phan dé cé thé dwoc ghi la <0.02%. Néu ham
lwong columbium hodc vanadium nhé hon 0.008%, trong phan tich nhiét thanh phan
dé co thé dwoc ghi la <0.008%.

Vi sédn pham két cdu thép dwoc thi nghiém theo Bang B, dung 2 két qua thi nghiém
kéo dé danh gia chéat lwong dot hang van chuyén (xem Muc 11.4), trir khi chi cAn mot
két qua thi nghiém kéo dé bao cao két qua thi nghiém néu dot van chuyén chi la mot
manh don hodc mét cuén thép don.

Trong bao cdo két qua thi nghiém gia tri d& gidn dai, phai ghi ca phan tram
tang va ca chiéu dai ban dau ctia mau.

V&i sédn pham két ciu thép dwoc yéu cau nhiét luyén, theo tiéu chuin san phadm hodc
trong hop ddng mua ban, ghi lai qua trinh nhiét luyén, gém ca khoang nhiét dé va thoi
gian git nhiét, trr khi nguw®i mua va nha cung cép ddng y cung cap qua trinh nhiét
luyén v&i nhiét dé va thoi gian thyee.
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14.1.4.1

14.1.5

14.1.6

14.2

14.3

14.4

14.5

14.6

14.7

14.8

Khoéng can bao cdo qua trinh nhiét luyén dwéi tiéu chudn dung dé cat canh
bang nhiét, trir khi san phadm két cAu thép c6 cwdng dd chiu kéo nhd nhat quy dinh
bang ho&c Ién hon 95 ksi [655 MPal], trir khi qua trinh nhiét luyén dwdi tiéu chuan dé
dwoc thuc hién véi nhiét dd thap hon nhiét do tdi nhd nhét 1a 75°F [40°C].

Két qua thi nghiém c& hat austennic, néu c6 yéu cau (xem Muc 8.2 ho&c 8.3, chon
muc thich hop).

Két qua thi nghiém khac néu dwoc quy dinh trong tiéu chuan san pham, cac quy dinh
bd sung trong hop ddng mua ban.

Chiéu day cutia san pham két cau thép thi nghiém khéng nhéat thiét phai gibng chiéu
day chia san pham, ma chi can dai dién cho dot nhiét luyén, khéng phai la cho nhirng
san phadm don 1&. Thi nghiém v&i theo chiéu day quy dinh & Muc 11.4 gdm tt ca cac
chiéu day cta dot van chuyén va phai di dé danh gia chat lwong san pham két cau
thép clia dot van chuyén do. Khéng yéu ciu thi nghiém véi chiéu day da dwoc thuc
hién thi nghiém trwéc do6 (cda dot van chuyén trwde cd cung dot nhiét luyén).

V&i sédn pham két cdu thép san xuét tlr cudn thép dwoc can hodc dwoc nhiét luyén dé
khir (’ng suét, bao cdo thi nghiém phai ghi "San xuét tlr cudn thép". Hai két qua thi
nghiém dwoc dung dé danh gia chat lwong cudn thép, va vi tri ldy mau & cudn ctia méi
thi nghiém phai dwoc ghi.

V&i s&n pham két ciu thép san xuét tir cudn thép, tén clha ca nha san xuét va gia cong
phai dwoc ghi trén bao cao thi nghiém.

Néu dung mau thi nghiém thép géc dui méat cat ngang dé danh gia sdn pham, théng tin
nay dwgc ghi trén bao cao thi nghiém.

Chir ky khéng y&u cau & bao cdo thi nghiém; tuy nhién, tai li&u phai ghi ré tén té chirc
xac nhan bao cdo. Trong tredng hop khéng cé chir ky, té chirc chirng nhan bao céo
phai chiu trach nhiém ndi dung ciia bao cao thi nghiém.

V6&i san phadm két ciu thép dwoc hoan thién bang nha san xuéat khac, nha cung cap
san pham két cau thép cling phai cung cap t&¢i nguwdi mua bao sao bao cao thi nghiém
cua nha san xuat dau tién.

Bao cao thi nghiém vat liéu, chirng nhan kiém tra, hodc tai liéu twong duwong dwoc in
ho&c s dung giao dich dién tlr bang chuan trao dbi dir liéu dién t&r (EDI) dwoc chap
nhan néu no co cung hiéu lyc nhw tai liéu duoc in béng phwong tién cda nguwdi chirng
nhan. Noi dung cla tai lieu EDI chuyén di phai ddm bao yéu cau cla tiéu chuan
AASHTO vién dan va phu hop v&i quy wée EDI hién hanh gitra ngwdi mua va nguodi
cung cap. Khéng duorc thiéu chir ky, td chirc dé trinh EDI ¢é trach nhiém véi ndi dung
cua ban bao cao.

Chu thich 8 - Theo dinh nghia cdng nghiép: EDI |a hinh thtrc trao ddi théng tin thwong
mai gilra may tinh v&i may tinh theo mét dang chuan vi du ANSI SAC X12.

15

KIEM TRA VA THi NGHIEM
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15.1

15.2

Nguw&i kiém tra dai dién cho bén mua cé quyén ra vao noi san xuat bat ky thdi gian
nao trong thoi gian thwe hién hop déng, t&i tat cd cac noi san xuét lién quan dén qua
trinh san xuat vat liéu cho hop ddng. Ngudi sén xuat phai hé tro ngudi kiém tra tat ca
cac phuong tién dé chirng minh rang vat liéu dwoc san xuat theo tiéu chuan nay, tiéu
chuédn sdn pham, va theo hop déng mua ban. Cac thi nghiém (trlr phan tich san
pham) va kiém tra phai dwoc thwe hién tai noi san xuét trwdc khi van chuyén, triv khi
c6 quy dinh khac, va dwoc thwc hién ma khéng lam anh hwéng dén qua trinh san
xuat.

Néu san pham két ciu thép dwoc san xuat tir cudn thép, ap dung Muc 15.1 v&i ngudi
gia cong thay cho nha san xuat, va noi gia cong thay thé cho noi san xuat. Néu san
pham két ciu thép dwoc san xuét tr cudn thep va nguoi gia cdng khac nha san xuét,
ngwdi kiém tra dai dién cho bén mua c6 quyen ra vao noi san xuét bat ky thoi gian
nao trong thoi gian thwe hién hop déng, t&i tat cd cac noi san xuat lién quan dén qua
trinh san xuét vat liéu cho hop déng.

16
16.1

NHIET LUYEN LAI

Néu béat ky dot nhiét luyén sadn pham két cu thép nao khéng dat cac yéu ciu vé tinh
chat co hoc cua tiéu chuan san phdm, nha san xuét hodc gia cong co thé nhiét luyén
lai s&n pham két ciu thép do. Khi dwoc dé nghi kiém tra lai, thwc hién cac thi nghiém
co hoc trén san pham két ciu thép va dwoc kiém tra lai bé mat san pham két ciu
thép.

17

171

17.2

LOAI BO

Béat ky suw loai bd ndo can ctr vao két qua phan tich san pham thwc hién theo tiéu
chuan san pham phai duoc thdng béo t6i nha cung cap va mau dai dién cho san
pham két ciu thép bi loai bé phai dwoc bao quan trong vong 2 tuan ké tor ngay thong
bao Ioal bd. Trong trwdng hop khéng théng nhét vaéi két qua thi nghiém, nha cung cap
c6 quyén dé nghi xem xét lai trong thoi gian nay.

Ngwéi mua cé quyén loai bd s&n phdm két ciu thép cé nhirng khuyét tat I6n sau khi
né dwoc kiém tra tai xwdng clia nha san xuat hoac gia céng, va nha san xuat hoac gia
cong bi nhac nhé.

18
18.1

18.1.1

18.1.2

DINH DANH SAN PHAM KET CAU THEP
Céc yéu cau vé dan nhan tam thép:

Ngoai nhirng quy dinh & Muc 18.1.4.2 va Muc 18.6, tAm thép phai dwoc dan nhan rd
rang v&i ndi dung sau: sb hiéu tiéu chudn ASTM (xem Muc 1.1) (khdng yéu cau ndm
ban hanh); "G" hoac "MT" néu ap dung (xem Muc 18.1.2); mac thép; sb hiéu dot nhiét
luyén; kich c& va chiéu day; tén; nhan hiéu, hodc thwong hiéu cta nha san xuat (voi
tAm thép dwoc san xuét tr san phdm két cdu thép can) hodc ngudi gia cong (véi tAm
dwoc san xuat tir thép cudn).

Nha san xuét hodc gia cdng dan nhan tdm thép co quy dinh nhiét luyén, nhwng chua
nhiét luyén, v&i ky hiéu "G" (thé hién chwa nhiét luyén) va sb hiéu tiéu chuan ASTM,
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18.1.3

18.1.4

18.1.4.1

trir khi ky hiéu "G" 1a khéng can thiét néu tdm dé dwoc van chuyén di nhiét luyén, toi
noi nam dwdi kiém soat clia nha san xuét. TAm d6 dwoc danh gia chat lwong khi van
chuyén trén co s& thi nghiém mau da dwoc nhiét luyén. TAm cé quy dinh nhiét luyén,
va da duwgc nhiét luyén, dwoc noi nhiét luyén thyc hién dan nhan, véi ky hiéu "MT"
(thé hién vat liéu da dwoc nhiét luyén) va sé hiéu tiéu chudn ASTM.

Ngoai nhitng quy dinh & Muc 18.1.4.2 va Muc 18.6, nhan hiéu trén tAm thép dwoc lam
bang phwong phéap dap cb dinh, son, hodc bang phwong phap vinh citu, bén mau
nhan hodc bang thé gan kém chiju dwoc thdi tiét. Nha cung clp phai cé trach nhiém
bao vé nhan mac dwgc nguyén ven va rd rang tredc khi ngwdi mua nhan hang.

Vi tri dan nhan:

Yéu cau nhan mac cho tdm thép |a phai it nhat mot nhan cho mét tAm thanh
pham.

18.1.4.2 Vi kién hang clha cac tdm thép cé chiéu day nhé hon va bang 3/8 inch [10

18.2

18.2.1

18.2.2

18.2.3

18.3

18.4

mm] (hodc 5/15 inch [8 mm] v&i vat liéu dung cho két ciu cau), va véi kién hang cla
cac tAm thép c6 chiéu réng nhd hon va bang 36 inch [900 mm], nha san xuét hoac gia
cobng cé thé Iwa chon vi tri ghi nhan & mét trén cda kién hang, ho&c trén thé gan kém,
trtr khi c6 quy dinh khac

Thép hinh:

Ngoai nhirtng quy dinh & Muc 18.2.2 va Muc 18.6, thép hinh dwgc dan nhan gom sb
hiéu dot nhiét luyén, kich c& mat cat ngang, chiéu dai va s hiéu danh dinh dot can,
trén tirng doan. Thép hinh cé kich thuwdc mat cat ngang Ién nhét Ién hon 6 inch [1150
mm] phai ghi tén nha san xuét, nhan hiéu, hodc thuwong hiéu véi ky hiéu doc theo
chiéu dai. Hon nira, thép hinh dwoc ghi kém theo sb hiéu tiéu chudn ASTM (khéng
yéu cau ndm ban hanh) va mac thép, trén tivng doan bang phwong phap vinh ciru,
bén mau nhan hodc trén thé chiu dwoc thdi tiét hodc néu dwoc dong goi, thi gan kém
theo thé.

Cho phép déng goi kién hang thép hinh loai nhé v&i kich thwédc mat cat ngang Ién
nhat nhd hon 6 inch [1150 mm]. Mé&i kién hang dwoc dan nhan hodc gén thé ghi
nhirng théng tin nhw quy dinh & Muc 18.2.1.

Cho phép nha san xuét ciu tao kién hang co kich thwéc du tai cudi thoi diém nhiét
luyén bang cach thém san pham tlr nhiét luyén cudn chat cé cung thanh phan héa
hoc. Nha san xuét phai dinh danh kién hang gébm san phadm cta 2 dot nhiét luyén voi
sb clia dot nhiét luyén can dau tién hodc ca hai dot nhiét luyén. Nha san xuat phai lvu
lai s6 liéu cta dot nhiét luyén cha vat liéu trong kién hang.

Coc vén thép - Coc van thép dwoc dan nhan gébm sb hiéu dot nhiét luyén, kich c& mat
cat ngang, chiéu dai va sb hiéu danh dinh dot can, trén tirng doan, bang dan nhan
ho&c hodc bang thé gan kém bén mau hodc chiu dugc thdi tiét. Tén nha san xuét,
nhan hiéu, hodc thwong hiéu dwoc ghi theo ky tw doc theo chiéu dai s&n pham.

Thanh thép - Cac c& thanh thép, khi ch® dé van chuyén, phai dwoc dinh danh bang
tén hodc nhan hiéu cla nha san xuét, tén nguwdi mua va sé hiéu hop dong, sb hiéu
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18.4.1

18.5

18.6

18.6.1

18.6.2

tiéu chudn ASTM (khdng yéu cau ndm ban hanh), mac thép, kich c& va chiéu dai,
trong Iwong [khdi lwvgng] cda kién hang, va so higu dot nhiét luyén dé dinh danh. Trir
khi ¢6 quy dinh khac, néu khéng nha san xuét co6 quyén lwa chon phuong phap ghi
nhan va thuc hién bang phwong phap dap nong, dap ngudi, son, ho&c thé gan kém
theo kién hang. Thanh thép khéng yéu cau phwong phap dap cb dinh.

Cho phép nha san xuét tao kién hang kich thwdc di tai cudi thoi diém nhiét luyén
bang cach thém san pham ti nhiét luyén cudn chat cé cung thanh phan héa hoc. Nha
san xuat phai dinh danh kién hang gdm san pham cla 2 dot nhiét luyén véi sé cta dot
nhiét luyén can dau tién hoac ca hai dot nhiét luyén. Nha san xuét phai lwu lai sb liéu
dot nhiét luyén ctia vat liéu trong kién hang.

M3 vach - Ngoai cac yéu cau tir Muc 18.1 dén 18.4, nha san xuét hoac gia cdng cé thé
lwa chon str dung ma vach dé ghi théng tin bb sung.

Chu thich 9 - Ma vach nén theo tiéu chuan AIAG.
Vat liéu dwoce chia nho:

Ngoai nhitng quy dinh & Muc 18.6.2, cac doan dwoc chia nhd tlr san pham két céu
thép do ngudi thuc hién khdng phai nha san xuét ban dau thi phai ghi sé hiéu tiéu
chudn ASTM (khéng yéu cau nam ban hanh), mac thép, sb hiéu dot nhiét luyén, va
dinh danh dot nhiét luyén, néu cd, cung v&i thwong hiéu, nhan, hodc tén cua té chirc
thwe hién chia nhé sadn pham két ciu thép. Phwong phap danh dinh 14y theo quy dinh
t» Muc 18.1 dén 18.4, khong yéu ciu phwong phap ghi ky hiéu trén thép hinh va coc
van thép. Néu danh dinh ctia nha san xuét ban dau con nguyén ven, san pham két cau
thép khéng can bd sung thém sb liéu ctia noi thyc hién chia nhd san pham két cau
thép.

Cho phép cac doan tr cing mét dot nhiét luyén san pham két cau thép dwoc dong goi
hoac dat trong cung mot kién hang véi cach dinh danh theo quy dinh & Muc 18.6.1, va
ghi trén dinh ciia méi kién hang ho&c trén thé gan kém.

19
19.1

19.2

19.3

DPONG GOI, DAN NHAN, VA VAN CHUYEN HANG
DPong goi, dan nhan va van chuyén hang theo Tiéu chuan thwc hanh A 700.

Néu c6 quy dinh Mtrc A trong hop ddng mua ban, va véi hop dong truc tiép cia Chinh
pht My, bdo quan, dong géi theo Mirc A cia Tiéu chuan MIL-STD-163.

Néu cé quy dinh trong hop déng hodc véi hop déng truc tiép ctiia Chinh pha My, ghi
nhan van chuyén, bd sung cac quy dinh trong hop ddng theo Tiéu chuan MIL-STD-129
v&i cac hang quan sw My va theo Tiéu chuan lién Bang sé 123 véi cac hang dan sy
My.

20

20.1

CAC TU KHOA

Thanh thép; cac yéu cau chung; tAm thép; can; thép hinh; coc van thép; két cu thép.
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CAC YEU CAU BO SUNG

Cac yéu cau bd sung tiéu chuan sau day duoc st dung theo quy dinh clia ngwdi mua.
Nhirng yéu ciu nay duwoc xem 1a phu hop véi tiéu chuan vat liéu duoc liét ké trong
tiéu chuan nay. Nhirng thi nghiém khac dwoc thwe hién do sy thdng nhéat gitka ngudi
mua va nha cung cap. Nhirng yéu cau bb sung dwoc ap dung khi dwoc quy dinh trong
hop df“)ng mua ban, v&i thi nghiém dwgc nha san xuat hodc gia cong thwc hién trwdc
khi van chuyén vat liéu.

S1
S1.1

XU LY CHAN KHONG

Thép dwoc xtr ly bdng phwong phap chan khang trong qué trinh ndng chay. Trir khi co
sy dong y trwdc clia nguwdi mua, nha san xuét cé trach nhiém lwa chon bién phap xo
ly phu hop.

S2
S2.1

PHAN TiCH SAN PHAM

Phan tich sdn phdm dwoc thuc hién véi nhivng thanh phan dwoc quy dinh trong tiéu
chuan san phadm phu thudc vao mac thép, loai, va kiéu thép. Mau dé& phan tich phai
dwoc lay ngay tir chinh mau thi nghiém kéo, hodc 14y mau tir vi tri twong tw vi tri lay
mau thi nghiém kéo.

S3

S3.1

MO PHONG QUA TRINH NHIET LUYEN TRUO'C KHI HAN CUA MAU THi NGHIEM
CO HOC

Trwdc khi thi nghiém, mau thi nghiém dai dién cho san phadm két cu thép véi muc
dich nghiém thu tinh chat co hoc dwoc xt ly nhiét dé mod phéng qua trinh nhiét luyén
trwdc khi han dwdi nhiét dé tiéu chuan (Acs), véi cac tham sbé nhiét luyén (nhw khoang
nhiét do, thoi gian, va téc d6 lam ngudi) theo quy dinh trong hop ddng. Két qua thi
nghiém clia mau thi nghiém nhiét luyén phai dat cac yéu cau cla tiéu chuan san
pham.

S4

S4.1

THi NGHIEM KEO BO SUNG

Tém thép - Thuc hién moét thi nghiém kéo cho mét lwong tAm dwoc can tir mot ban
ho&c trwe tiép ttr mot phoi thép, triv khi tAm dwoc lam G va tdi, mot thi nghiém sé dwoc
thwc hién cho mét lwong tAm dwoc nhiét luyén. Két qua dwoc bao cdo trong thi
nghiém can khi thi nghiém dé dwoc yéu cu trong hop déng.

S5
S5.1

S5.2

THi NGHIEM VA PAP CHARPY V-NOTCH
Thi nghiém va dap Charpy V-Notch dwgc thye hién theo Tiéu chuén A 673/A 673M.

Tan suét thi nghiém, nhiét do thi nghiém s dung, va yéu cau vé nang lwong tiéu hao
Iy theo quy dinh trong hop déng.

S6

THi NGHIEM VAT ROl (CHO VAT LIEU CO CHIEU DAY BANG VA LON HON 0.625
INCH [16 MM])
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S6.1  Thi nghiém vat roi dwoc thwe hién theo Tiéu chuan E 208. M4&u dai dién cho vat liéu &
trang thai cudi cung ctia qué trinh nhiét luyén. Phai cé sw théng nhét gitra ngudi mua
va nha san xuét hodc gia cong vé sb lwong mau thi nghiém va néu nhiét do truyén
nhiét I&n nhat khéng-mém (NDT) Ia bat budc hodc néu két qua thi nghiém chi mang
tinh thong tin.

S8 KIEM TRA BANG SONG SIEU AM

S8.1  Vatliéu dugc kiém tra bang séng siéu am theo quy dinh trong hop dong.

S15 DO PO SUY GIAM DIEN TiCH

S15.1 Do suy gidm dién tich, dwgc xac dinh bang mau cé dwéong kinh 0.500 inch [12.5 mm]
theo Tiéu chuan A 370, khéng dwoc nhd hon 40%.

S18 CUWONG PO CHI|U KEO LON NHAT

S18.1 Thép cbé cwdng dd chiu kéo nhé nhat nhé hon 70 ksi [485 MPa] khong vuot qua
cwong do chiu kéo nhé nhét quy dinh mét gia tri 1a 30 ksi [205 MPa].

S18.2 Thép coé cwdng dd chiu kéo nhd nhat bang hoac I&n hon 70 ksi [485 MPa] khéng vuot
qua cudng dd chiu kéo nhé nhat quy dinh mét gia tri 1a 25 ksi [170 MPal.

S23  THEP PHA DONG (DE CAI THIEN KHA NANG CHIU AN MON CUA MOI TRUONG)

S23.1 Ham lwgng déng nhd nhét trong phan tich nhiét 1a 0.20%, va trong phan tich san
pham la 0.18%.

S26 VAT LIEU PU'O'C CHIA NHO - NHAN HIEU TREN TUNG POAN RIENG LE

S26.1 Céc doan chia nhd dwoc danh dinh riéng 1& bang dan nhan, vé, hoac dap cb dinh sb
hiéu tiéu chudn sadn phadm (khéng yéu cidu nadm ban hanh), mac, sb hiéu dot nhiét
luyén, va loai nhiét luyén, néu co, cung véi thwong hiéu, nhan hiéu, hodc tén cua tb
chirc thwe hién viéc chia nhé san phdm két ciu thép. Ngoai ra, cac doan chia nhd cé
thé dwoc danh dinh bang mé theo danh dinh dau tién, véi thwong hiéu, tén, hodc nhan
hiéu cta té chirc thwc hién viéc chia nhé sadn pham két ciu thép dwoc ghi trén san
pham két cdu thép va danh dinh gbc yéu cau, tham chiéu ngang trén ma, duoc ghi
trén san pham két ciu thép.

S27  QUY DINH VE TAM PHANG

S27.1 Thép dwoc can hodc thwong héa dwoc lam phang theo sai s6 cho phép tir mat phang
quy dinh & Bang S27.1 hoac Bang S27.2, chon bang phu hop.

S27.2 Thép hop kim dwoc can hodc thuwéng héa dwoc lam phang theo sai sé cho phép tw
mat phang quy dinh & Bang S27.3 hodc Bang S27.4, chon bang phu hop.

S28 THUC HIEN TINH LUYEN HAT
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S28.1 Thép duwoc tinh luyén hat.

S29 CO HAT AUSTENITIC TINH LUYEN

S29.1 Céc yéu cau vé c& hat austenitic (xem Muc 8.1 va 8.3) phai dat.

S30 THi NGHIEM VA BDAP CHARPY V-NOTCH CHO THEP HINH: DUNG MAU KHOAN

S30.1 V&i thép hinh cé chiéu day ban canh bang hoadc Ién hon 1% inch [38.1 mm] néu cé
quy dinh trong hop ddng mua ban sé dwoc thi nghiém theo cac yéu cau bd sung. Thi
nghiém va dap Charpy V-Notch dwgc thwc hién theo Tiéu chuan A 673/A 673M, st
dung mau dwoc khoan. Trir khi cac quy dinh khac trong hop ddng mua ban, néu
khéng nang lwong hédp thu trung binh nhé nhét cda thi nghiém la 20 ft-Ibf [27 J] va
nhiét dd thi nghiém la 70°F [21°C].

S30.2 Tan suét thi nghiém la Tan suét (H); déi v&i thép hinh dwoc can tir phdi thép thi tan
suét thi nghiém la Tuan suat (P) va mau duoc lay tir vi tri dai dién cho dinh cta phoi
thép hodc phan phéi thép dwoc sir dung dé san xuét sdn pham dai dién b&i mau.

$31  HAM LUQNG CAC BON TUONG DU'ONG LON NHAT LIEN QUAN DEN KHA
NANG HAN

S31.1 Tam thép va thép hinh phai c6 ham lwong cac bon twong dwong theo quy dinh cla
nguwdi mua. Gia tri nay dwoc xac dinh dwa trén phan tich nhiét. Phan tich thanh phan
héa hoc yéu cau va gia tri cac bon twong dwong dwoc ghi trong bao céo thi nghiém.

S31.2 Gia tri cac bon twong dwong dwgc tinh toan theo céng thirc sau:

CE=C + Mn/6 + (Cr +Mo + V)/5 + (Ni - Cu)/15

S31.3 Céc thong tin bd sung vé kha nang han ctia thép, xem Phu luc X3.

S32 KIEN HANG CUA MOT BOT NHIET LUYEN

S32.1 Kién hang chtra thép hinh hoac thanh thép dwgc san xuat tr mot dot nhiét luyén thép.
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Bang $27.1 - Cac sai s6 cho phép vé do phang cua thép tam dwoc can hoac thwong hoa
bang thép cac bon theo do phang ntra tiéu chuan

Ch thich 1 - Sai s6 cho phép ctia tdm phédng doc theo chiéu dai - Kich thudc dai hon dwoc xem la chiéu dai, va
sai s6 cho phép tir tAm phéng doc theo chiéu dai khéong vwot qua gia tri chidu réng quy dinh trong tAm cé chiéu
dai 1&n t&i 12 ft, hodc tAm cé chiéu dai hon 12ft.

Chu thich 2 - Sai sé cho phép cua tdm phéang doc chiéu rong - Sai s6 cho phép ciia tAm phang doc chiéu rong
khéng vwot qua gia tri chiéu réng quy dinh.

Chu thich 3 - Khi kich thwéc chiéu dai dwdi 36 inch, sai s6 cho phép ctia tAm phéng doc chiéu réng khong vuot
quéa 1/4 inch. Khi kich thwéc chiéu dai tv 36 inch dén 72 inch, sai s6 cho phép cla tAm phang doc chiéu réng
khéng vwot qua 75% gia tri chiéu rong quy dinh trong bang, nhung trong moi trwéng hop khéng vwot qua 1/4
inch.

Chu thich 4 - Sai sé cho phép trong bang ap dung cho tdm cé cwéng d6 chiu kéo nhd nhét quy dinh khong vuot
qua 60 ksi hodc c6 thanh phan héa hoc twong dwong hodc cirng hon. Véi tAm cé cwéng do chiu kéo nhd nhat
quy dinh hodc ¢é thanh phan héa hoc twong dwong hodc cing cao hon, céc sai sé cho phép bang 1 14 1an gié tri
quy dinh trong bang.

Chu thich 5 - Bang nay va cac Chu thich quy dinh cac sai s6 cho phép vé do phang ctiao tAm tron va tAm c6 hinh
dang phtrc tap, dwa trén kich thwdc lon nhéat ca tAm do.

Chu thich 6 - Khéng ap dung sai s6 cho phép clia tAm lwon séng.

Chu thich 7 - TAm phai dwoc dat ngang trén mat phang khi do d6 phang.

Chidu day Khéi luong Cac sai sb cho phép vé do phéng?nvc'ri chiéu réng quy dinh theo inch,
quy dinh, in. | quy dinh, /" |45 60 [ 60+<72 | 72+<84 | 84+<06 | 96+<108 | 108+120
<3/4 <10.2 oz % Ns v Ao %
3/4+<2/8 10.2+<15.3 % %, As % e Y4
2/8+<1/2 15.3+<20.4 s Hs % A YA As
1/2+<3/4 20.4+<30.6 %o As As % Y ’
3/4+<1 30.6+<40.8 % He As As % As

1+2 40.8+51.7 A Y2 2 s As As

Bang $27.2 - Cac sai s6 cho phép vé do phang ctia thép tam dwec can hoac thwong héa
bang thép cac bon theo do phang ntra tiéu chuan

Ch thich 1 - Sai s6 cho phép ctia tdm phang doc theo chiéu dai - Kich thudc dai hon dwgc xem la chiéu dai, va
sai s6 cho phép tir tAm phéng doc theo chiéu dai khéong vwot qua gia tri chidu rong quy dinh trong tAm cé chiéu
dai I&n t&i 3700 mm, hodc tdm cé chiéu dai hon 3700 mm.

Chu thich 2 - Sai sé cho phép cua tdm phang doc chiéu rong - Sai s6 cho phép ciia tAm phang doc chiéu rong
khéng vwot qua gia tri chiéu rong quy dinh.

Chu thich 3 - Khi kich thwéc chiéu dai dwdi 900 mm, sai sb cho phép cua tAm phang doc chiéu rong khong vuot
qua 6 mm. Khi kich thwéc chiéu dai ttr 900 dén 1800 mm, sai s6 cho phép clia tAm phang doc chiéu réng khéng
vuwot qua 75% gia tri chiéu réng quy dinh trong bang, nhwng trong moi trong hop khdng vt qua 6 mm.

Chu thich 4 - Sai sé cho phép trong bang ap dung cho tAm c6 cudng do chiu kéo nho nhét quy dinh khéng vuot
qua 415 MPa hoéc cé thanh phan héa hoc twong dwong hodc cirng hon. V&i tAm cé cudng dod chiu kéo nhé nhat
quy dinh hodc c6 thanh phan hoéa hoc twong dwong hodc cing cao hon, cac sai s6 cho phép bang 1 4 lan gia tri
quy dinh trong bang.

Chu thich 5 - Bang nay va cac Chu thich quy dinh cac sai s6 cho phép vé do phang ctiao tAm tron va tAm cé hinh
dang phurc tap, dwa trén kich thwéc I&n nhat clia tAm do.

Chu thich 6 - Khéng ap dung sai s6 cho phép ctia tAm lwon séng.

Chu thich 7 - TAm phai dwoc dat ngang trén mat phang khi do d6 phang.

Chiéu Khéi lvong C4c sai s6 cho phép vé& dd phang véi chiéu rong quy dinh theo mm, mm
day quy quy dinh, . 1500+<180 | 1800+<210 . 2400+<270 | 2700+300
dinh, mm kg/m2 1200+<1500 0 0 2100+<2400 0 0
<6 <41.7 12 16 17 19 20 22
6+<10 41.7+<78.5 9 12 14 16 17 19
10+<12 78.5+<94.2 8 8 9 11 12 14
12+<20 94.2+<157.0 7 8 8 9 12 12
20+<5 | 1°7-03<196. 7 8 8 9 11
25+50 196.2+392.5 6 7 7 8 18
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Bang $27.3 - Cac sai s6 cho phép vé do phang cuia thép tam dwec can ho3c thwong héa
bang thép hop kim thap cwong do cao theo do phang ntra tiéu chuan

Ch thich 1 - Sai s6 cho phép ctia tdm phang doc theo chiéu dai - Kich thudc dai hon dwgc xem la chiéu dai, va
sai s6 cho phép tir tAm phéng doc theo chiéu dai khéong vwot qua gia tri chidu réng quy dinh trong tAm cé chiéu
dai 1&n t&i 12 ft, hodc tAm cé chiéu dai hon 12ft. ‘

Chu thich 2 - Sai sé cho phép cua tdm phéang doc chiéu rong - Sai s6 cho phép ciia tAm phang doc chiéu rong
khéng vwot qua gia tri chiéu rong quy dinh.

Chu thich 3 - Khi kich thwéc chiéu dai dwdi 36 inch, sai s6 cho phép ctia tAm phéng doc chiéu réng khong vuot
qua 3/8 inch. Khi kich thwéc chidu dai tir 36 inch dén 72 inch, sai sd cho phép ctia tAm phéng doc chiéu rong
khéng vuwot qua 75% gia tri chiéu rong quy dinh trong bang, nhwng trong moi trwdng hop khéng vuot qua 3/8
inch.

Chu thich 4 - Bang nay va cac Chu thich quy dinh cac sai s6 cho phép vé do phang ctiao tAm tron va tdm cé hinh
dang phtrc tap, dwa trén kich thwéce Ion nhat clia tAm do.

Chu thich 5 - Khéng ap dung sai s6 cho phép ctia tAm lwon soéng.

Chu thich 6 - TAm phai dwoc dat ngang trén mat phang khi do d6 phang.

Chidu day Khéi luong Cac sai s6 cho phép cuia tér?nzzé?ng véi chiéu day quy dinh theo
quy dinh, in. | quy dinh, /" |~55. 60 | 60+<72 | 72+<84 | 84+<06 | 96+<108 | 108+120

<3/4 <10.2 7 1 1 1% 1A 1A
3/4+<2/8 10.2+<15.3 As W % s 1 1%

2/8+<1/2 15.3+<20.4 1%, 1%, As ir P/ 1 %s

1/2+<3/4 20.4+<30.6 1% As V4 Ao % 1 As

3/4+<1 30.6+<40.8 Y s 1% P s 2 )Y
1+2 40.8+51.7 % 1%, As 1% I A

Bang $27.4 - Cac sai s6 cho phép vé do phang cuia thép tam dwec can hoac thwong héa
bang thép hop kim thap cwdng do cao theo do phang ntra tiéu chuan

Ch thich 1 - Sai s6 cho phép ctia tdm phang doc theo chiéu dai - Kich thudc dai hon dwgc xem la chiéu dai, va
sai s6 cho phép tir tdm phéng doc theo chiéu dai khéng vwot qua gia tri chidu rong quy dinh trong tAm cé chiéu
dai lén ti 3700 mm, hoac thm co chiéu dai hon 3700 mm. ) ‘

Chu thich 2 - Sai sé cho phép cua tdm phang doc chiéu rong - Sai s6 cho phép ciia tAm phéng doc chiéu rong
khéng vwot qua gia tri chiéu rong quy dinh.

Chu thic 3 - Khi kich thuéc chiéu dai dwdi 900 mm, sai s6 cho phép ciia thm phang doc chiéu rong khong vuot
qua 10 mm. Khi kich thwéc chiéu dai tir 900 dén 1800 mm, sai s6 cho phép ctia tm phang doc chiéu rong khéng
vuwot qua 75% gia tri chiéu rong quy dinh trong bang, nhwng trong moi trvong hop khong vuwot qua 10 mm.

Chu thich 4 - Bang nay va cac Chu thich quy dinh cac sai so cho phép ve do phang cliao tAm tron va tAm cé hinh
dang phtrc tap, dwa trén kich thwéce Ion nhat clia tAm do.

Chu thich 5 - Khéng ap dung sai s6 cho phép ctia tAm lwon soéng.

Chu thich 6 - TAm phai dwoc dat ngang trén mat phang khi do d6 phang.

Chiéu Khéi lwong Céc sai s6 cho phép ctia tAm phang véi chiéu day quy dinh theo mm, mm
day quy quy dinh, . 1500+<180 | 1800+<210 . 2400+<270 | 2700+300
dinh, mm kg/m2 1200+<1500 0 0 2100+<2400 0 0
<6 <41.7 17 24 25 28 30 33
6+<10 41.7+<78.5 14 17 22 24 25 28
10+<12 78.5+<94.2 12 12 14 16 19 20
12+<20 94.2+<157.0 11 1 12 14 16 17
20+<5 | 1°7-03<196. 11 11 12 12 14 16
25+50 196.2+392.5 9 10 11 12 12 12
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PHU LUC

(Théng tin bat buéc)

A1  CAC SAI SO CHO PHEP VE KiCH THPO'C VA KHOI LWUONG THEO DON VI SI

A1.1 Bang A1 dén Bang A31 quy dinh nhitng sai s6 cho phép vé kich thuwdc va khdi lwong
theo don vi Sl.
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Bang A1.1 - Cac sai s6 cho phép vé chiéu day tam thép chir nhiat bang thép cac bon,
hop kim thap, hop kim cwéong dé cao, co6 chiéu day nhé hon va bang 300 mm, phan loai
theo chieu day

Chu thich1 - Sai s6 cho phép dwdi chiéu day quy dinh 14 0.3 mm.

Chu thich 2 - Chiéu day dworc do tai diem cach canh doc tam tir 10 dén 20 mm. ) .
Chu thich 3 - Vi cac chieu day khong liét ké trong bang nay, cac sai so cho phép dwoc lay & gia tri cla chieu
day cao hon lién ké dwoc liét ké trong bang. ) ) )

Chu thich 4 - V&i chiéu day dwoc do tai vi tri bat ky khac quy dinh & Chu thich 2, sai so cho phép qua chiéu day
quy dinhla 13, lan gia tri quy dinh trong bang dwdi day, va dwoc lam tron téi 0.1mm.

Cha thich 5 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

Chiéu Sai s6 cho phép vuot qua chiéu day quy dinh vé chidu réng theo don vi mm, mm

day

quy <=1200 >1200+ | 1500+ | 1800+ | 2100+ | 2400+ | 2700+ | 3000+ | 3300+ | 3600+ >4200
dinh, <1500 | <1800 | <2100 | <2400 | <2700 | <3000 | <3300 | <3600 | <4200

mm

5.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 1.0

55 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 1.0

6.0 0.8 0.8 0.8 0.8 0.8 0.8 0.9 1.0 1.1

7.0 0.8 0.8 0.8 0.8 0.8 0.8 0.9 1.0 1.2 1.4

8.0 0.8 0.8 0.8 0.8 0.8 0.8 0.9 1.0 1.2 1.4

9.0 0.8 0.8 0.8 0.8 0.8 0.8 1.0 1.0 1.3 1.5
10.0 0.8 0.8 0.8 0.8 0.8 0.8 1.0 1.0 1.3 1.5 1.7
11.0 0.8 0.8 0.8 0.8 0.8 0.8 1.0 1.0 1.3 1.5 1.7
12.0 0.8 0.8 0.8 0.8 0.8 0.9 1.0 1.0 1.3 1.5 1.8
14.0 0.8 0.8 0.8 0.8 0.9 0.9 1.0 1.1 1.3 1.5 1.8
16.0 0.8 0.8 0.8 0.8 0.9 0.9 1.0 1.1 1.3 1.5 1.8
18.0 0.8 0.8 0.8 0.8 0.9 1.2 1.1 1.2 1.4 1.6 2.0
20.0 0.8 0.8 0.8 0.8 0.9 1.0 1.2 1.2 1.4 1.6 2.0
22.0 0.8 0.9 0.9 0.9 1.0 1.1 1.3 1.3 1.5 1.8 2.0
25.0 0.9 0.9 1.0 1.0 1.0 1.2 1.3 1.5 1.5 1.8 2.2
28.0 1.0 1.0 1.1 1.1 1.1 1.3 1.4 1.8 1.8 2.0 2.2
30.0 1.1 1.1 1.2 1.2 1.2 1.4 1.5 1.8 1.8 2.1 2.4
32.0 1.2 1.2 1.3 1.3 1.3 1.5 1.6 2.0 2.0 2.3 2.6
35.0 1.3 1.3 1.4 1.4 1.4 1.6 1.7 2.3 2.3 2.5 2.8
38.0 1.4 1.4 1.5 1.5 1.5 1.7 1.8 2.3 2.3 2.7 3.0
40.0 1.5 1.5 1.6 1.6 1.6 1.8 2.0 2.5 2.5 2.8 3.3
45.0 1.6 1.6 1.7 1.8 1.8 2.0 2.3 2.8 2.8 3.0 2.5
50.0 1.8 1.8 1.8 2.0 2.0 2.3 2.5 3.0 3.0 3.3 3.8
55.0 2.0 2.0 2.0 2.2 2.2 2.5 2.8 3.3 3.3 3.5 3.8
60.0 2.3 2.3 2.3 24 24 2.8 3.0 34 34 3.8 4.0
70.0 2.5 2.5 2.5 2.6 2.6 3.0 3.3 3.5 3.6 4.0 4.0
80.0 2.8 2.8 2.8 2.8 2.8 3.3 3.5 3.5 3.6 4.0 4.0
90.0 3.0 3.0 3.0 3.0 3.0 3.5 3.5 3.5 3.6 4.0 4.0
100.0 3.3 3.3 3.3 3.3 3.3 3.8 3.8 3.8 3.8 4.4 4.4
110.0 3.5 3.5 3.5 3.5 3.5 3.8 3.8 3.8 3.8 4.4 4.4
120.0 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 4.8 4.8
130.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.2 5.2
140.0 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 5.6 5.6
150.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 5.6 5.6
160.0 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 5.6 5.6
180.0 54 54 54 54 54 54 54 54 54 6.3 6.3
200.0 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 7.0 7.0
250.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5
300.0 7.5 7.5 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
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Bang A1.2 - Cac sai s6 cho phép vé khoéi lwong cua tdm thép chir nhat dwoc xé va can c6 khéi lwong nhé hon va bang

, ’ 2983 kg/m?, phan loai theo khoi lwong
Chu thich 1 - Sai s0 cho phép vuwot qua khoi lwgng cla tam tron va tam c6 hinh dang phirc tap la bang 1 1/, gia tri quy dinh trong bang duéi day.
Cha thich 2 - Sai sb cho phép vuot qua khéi lvgng cia tdm don la bang 1 )4 gia tri quy dinh trong bang dwai day.
Cha thich 3 - Sai sb cho phép vuwot qua khéi lvgng cia tdm don tron va co hinh dang phire tap 1a bang 12/ gia tri quy dinh trong bang duoi day.

Chu thich 4 - Khéi lvong thé tich tiéu chuan chap nhan clia cudn thép la 7850 kg/m?®.
Chu thich 5 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

Sai s cho phép clia khéi lwong trung binh ctia cac 16 hang” véi chiéu rong theo don vi mm,

Khéi lvong h APy DA
quy dinh tinh theo phan tram cua khdi lwvgng quy dinh trén mét vudng
k /n.12 ’ <=1200 >1200+<1500 | 1500+<1800 | 1800+<2100 | 2100+<2400 | 2400+<2700 | 2700+<3000 | 3000+<3300 | 3300+<3600 | 3600+<4200 >=4200
9 Trén | Dwéi | Trén | Dwéi | Trén | Dwéi | Trén | Dwéi | Trén | Dwéi | Trén | Dwéi | Trén | Duwdi | Trén | Dwéi | Trén | Duéi | Trén | Dwéi | Trén | Duédi
<51.02 40 | 3.0 45 3.0 50| 30 | 55| 30 | 60| 30 | 75| 30 | 90 | 30 |110| 3.0 |13.0| 3.0
51.02+<62.80 | 4.0 | 3.0 45 3.0 45| 30 | 50| 30 | 55| 30 | 65| 30 | 70 | 30 | 80 | 30 | 90 | 3.0 | 120 3.0
62.80+<74.58 | 4.0 | 3.0 4.0 3.0 45| 30 | 45| 30 | 50| 30 | 55| 30 | 60| 30 | 75| 30 | 80 | 30 |11.0| 3.0
74.58+<86.35 | 3.5 | 3.0 3.5 3.0 40| 30 | 45| 30 | 45| 30 | 50| 30 | 55| 30 | 60| 30 | 70 | 30 | 90 | 3.0 |10.0| 3.0
86.35+<102.0 | 35 | 25 3.5 2.5 35| 30 | 40| 30 | 45| 30 | 45| 30 | 50| 30 | 55| 30 | 60| 30 | 80 | 30 | 90| 30
102.0+<1256 | 3.5 | 2.5 3.5 2.5 35| 30 | 35| 30 | 40| 30 | 40| 30 | 45| 30 | 50| 30 | 55| 30 | 70 | 3.0 | 80 | 3.0
125.6+<149.2 | 3.0 | 2.5 3.5 2.5 35| 25| 35|30 | 35| 30 | 35| 30|40 | 30 | 45| 30 | 50| 30 |65 | 30| 70| 30
149.2+<196.2 | 3.0 | 2.0 3.0 2.0 30| 20 | 30| 20 | 35| 20 | 35| 25 | 35| 25 | 40| 30 | 45| 30 | 60 | 3.0 | 65 | 3.0
196.2+<392.5 | 2.5 | 2.0 3.0 2.0 30| 20 | 30| 20 | 35| 20 | 35| 20 | 35| 25 | 35| 30 | 40| 30 | 55| 30 | 6.0 | 30
392.5+<588.8 | 2.5 | 2.0 3.0 2.0 30| 20 | 30| 20 | 35| 20 | 35| 20 | 35| 25 | 35| 30 | 35| 30 |40 | 30 | 45| 30
588.8+<785.0 | 25 | 1.5 25 1.5 25 15 | 25 15 | 25 | 20 | 25| 20 | 25 | 20 | 25 | 20 | 25 | 20 | 30 | 20 | 35 | 20
785.0+<1178 | 2.5 | 1.0 25 1.0 25 | 40 | 25 10 | 25 10 | 25 10 | 25 10 | 25 10 | 25 1.0 | 3.0 10 | 35| 1.0
1178+<1962 | 2.5 | 1.0 25 1.0 25 | 40 | 25 10 | 25 10 | 25 10 | 25 10 | 25 10 | 25 10 | 25 1.0 | 3.0 1.0
1962+<2355 | 2.0 1.0 2.0 1.0 25 | 40 | 25 10 | 25 10 | 25 10 | 25 1.0 | 25 10 | 25 10 | 25 10 | 25 | 1.0
2355+2983 2.0 1.0 2.0 1.0 20 | 40 | 20 1.0 | 25 1.0 | 25 1.0 | 25 1.0 | 25 1.0 | 25 10 | 25 10 | 25 1 1.0

A Thuét ng "6 hang" nghia la tAt ca cac tAm thép c6 cuing chiéu rong va khdi lwgng dai dién cho mét dot van chuyén hang.
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Bang A1.3 - Cac sai s6 cho phép vé chiéu rong va chiéu dai cta tdm thép dwoc xé cé
chieu day nhé hon va bang 40 mm; va cac sai so cho phép veé chieu dai cua tam thép
dwoc can toan bo vé&i chieu day nhé hon va bang 65 mm

Cac sai s6 cho phép vuwot qua chiéu rong va chiéu dai* theo chidu day
Kich thwéc quy dinh, mm ctia tAm thép theo don vi mm hoéc theo khéi lwgng tAm thép theo kg trén
m vudng, mm
<10.5 10.5+<16 16 + <25 25 + 508

Chiéu dai Chiéu réng <78.5 78.5+<125.6 125.6 + < 196.2 196.2 + 392.5
Roéng Dai | Réng Dai Réng Dai Roéng Dai

<3000 <1500 10 13 1 16 13 19 16 25
1500+<2100 11 16 13 18 16 22 19 25

2100+<2700 13 19 16 22 19 25 25 29

>=2700 16 22 19 25 22 29 29 32

3000+<6000 <1500 10 19 13 22 16 25 19 29
1500+<2100 13 19 16 22 19 25 22 32

2100+<2700 14 22 18 24 21 29 25 25

>=2700 16 25 19 29 22 32 29 25

6000+<9000 <1500 10 25 13 29 16 32 19 38
1500+<2100 13 25 16 29 19 32 22 38

2100+<2700 14 25 18 32 22 35 25 38

>=2700 18 29 22 32 25 35 32 44

9000+<12000 <1500 11 29 13 32 16 35 19 41
1500+<2100 13 32 16 35 19 35 22 41

2100+<2700 14 32 19 35 22 38 25 48

>=2700 19 25 22 38 25 41 32 48

12000+<15000 <1500 11 32 13 38 16 41 19 48
1500+<2100 13 35 16 38 19 41 22 48

2100+<2700 16 35 19 38 22 41 25 48

>=2700 19 38 22 41 25 44 32 48

15000+<18000 <1500 13 44 16 48 19 48 22 57
1500+<2100 16 44 19 48 22 48 25 57

2100+<2700 16 44 19 48 22 48 29 57

>=2700 22 44 25 51 29 57 32 64

>=18000 <1500 14 51 19 54 22 57 25 70
1500+<2100 19 51 22 54 25 57 29 70

2100+<2700 19 51 22 54 25 57 32 70

> =2700 25 51 29 60 32 64 35 76

A Sai s6 cho phép duwéi chiéu rong va chiéu dai quy dinh 1a 6 mm.

B Sai s cho phép vé chiéu dai cling 4p dung vé&i thép tdm can toan bo cé chiéu rong 1&n t&i 300mm va

chiéu day tir 50 dén 65 mm, trir thép hop kim cé chidu day t&i 50 mm.
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Bang A1.4 - Cac sai s6 cho phép vé chiéu rong ciia tam thép dwec can bang thép cac
bon, hop kim thap, hop kim cwong d6 cao bang may can dai (ap dung cho tam thép
dwoc san xuat ttr cudn thép va tam thép dwoc san xuat tir san pham ket cau thép can)

Chiéu réng quy dinh,

Sai sb cho phép vuot qua chiéu rong quy dinh,

mm mmA
< 360 11
360 + <430 13
430 + <480 14
480 + <530 16
530 + <610 17
610 + <660 21
660 + <710 24
710 + <890 29
890 + <1270 32
1270 + <1520 38
1520 + < 1650 41
1650 + < 1780 44
1780 + <2030 47
>= 2030 51

A Khéng cho phép sai s6 dwdi chidu réng quy dinh.

Bang A1.5 - Cac sai s6 cho phép vé chiéu rgng clia tam thép dwec can toan bé coé chiéu
day bang hoac nhé hon 380 mm

Sai sb cho phép vuot qua chiéu rong quy dinh theo chiéu day ctia tAm thép theo
Chiéu rong don vi mm hodc theo khdi lwong tAm thép
quy dinh, theo kg trén mét vudéng, mm*
mm <10 10+<16 16+25 25+50 >50+250 >250+400
<78.50 | 78.50+<125.6 | 125.6+<196.2 | 196.2+392.5 | >392.5+1962 | >1962+3140
>200+<500 3 3 5 6 10 13
500+<900 5 6 8 10 11 14
>= 900 8 10 11 13 14 16

A Sai s6 cho phép duwéi chiéu rong quy dinh 1a 3 mm.

Bang A1.6 - Cac sai s6 cho phép vé dwong kinh cua tam thép tron dworc xé co6 chiéu day
bang hoac nhé hon 25 mm

Sai s6 cho phép vwot qua dwong kinh
DPuwdng kinh quy dinh v&i chiéu day theo don vi
quy dinh, mm mm, mmA
<10 10+<16 16+25
< 800 6 10 13
800 + <2100 8 11 14
2100 = <
2700 10 13 16
2700 + <
3300 11 14 17
>= 3300 13 16 19

A Khéng cho phép sai s6 dwdi dwérng kinh quy dinh.
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Bang A1.7 - Cac sai s6 cho phép vé dwong kinh cta tdm thép trondwoc cat bang khi ga
(khéng ap dung cho thép hop kim)

Puong Sai sb cho phép vuot qua dwong kinh quy dinh véi chiéu
kinh quy day theo don vi mm, mm*
dinh, mm | <25 | 25+<50 | 50+<100 | 100+<150 | 150+<200 | 200+400
< 800 10 10 13 13 16 19
800 + <
2100 10 13 13 16 19 22
2100 + <
2700 13 14 16 19 22 25
2700 + <
3300 13 14 17 22 25 29
>= 3300 16 19 22 25 29 32

A Khéng cho phép sai s6 dwéi dwerng kinh quy dinh.
Bang A1.8 - Cac sai s6 cho phép vé chiéu réng va chiéu dai cta tam thép hinh chir nhat
dwoc cat bang khi ga (chi ap dung cho thép hop kim)
Chu thich 1 - Cac sai sb cho phép ap dung cho ca trwéng hop nhd hon, néu dugc quy dinh.

Chu thich 2 - TAm dwoc c6 cac can canh can toan bd duwoc cét bang khi ga chi ap dung sai sb véi chidu

dai.
Chiéu day quy Sai s cho phép vuwot qua
dinh, mm chiéu réng va chiéu dai quy
dinh, mm*

<50 19

50 +<100 25

100 + <150 29

150 + < 200 33

200 + 400 38

A Khéng cho phép sai s6 dwdi chiéu réng quy dinh.

Bang A1. 9 - Cac sai s6 cho phép vé chiéu rong va chiéu dai cta tam thép hinh chir nhat
dworc cat bang khi ga (khéong ap dung cho thép hop kim)
Chu thich 1 - Cac sai s cho phép ap dung cho ca trwéng hep nhd hon, néu dugc quy dinh.

Chu thich 2 - TAm dwoc c6 cac can canh can toan bd dwoc cét bang khi ga chi ap dung sai sb véi chidu

dai.
Chiéu day quy Sai s cho phép vuwot qua
dinh, mm chiéu réng va chiéu dai quy
dinh, mm*

<50 13

50 +<100 16

100 + <150 19

150 + < 200 22

200 + 400 25

A Khéng cho phép sai s6 dwdi chidu réng quy dinh.
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Bang A1.10 - Cac sai s6 cho phép vé dweng kinh clia tam thép hinh chir nhit dwoc cat
bang khi ga (chi ap dung cho thép hop kim)

Puong Sai sb cho phép vuot qua dwong kinh quy dinh véi chiéu
kinh quy day theo don vi mm, mm#
dinh, mm | <25 | 25+<50 | 50+<100 | 100+<150 | 150+<200 | 200+400
< 800 13 13 19 19 25 25
800 + <
2100 13 16 22 25 29 32
2100 = <
2700 16 19 25 29 32 35
2700 +
3300 22 25 29 32 35 38

A Khéng cho phép sai sb dwéi dudng kinh quy dinh.

Bang A1.11 - D$ vong cho phép” chia tam thép cac bon, thép hep kim thap cwéng do
cao, va thép hop kim can toan b6 va thép hop kim thap cwong dé cao, va thép hop kim
dwoc xé, cat bang phwong phap dac biét, hoac tam thép hinh chir nhat dwoc cat bang

khi gas
Chiéu day R ,
quy dinh, mm b6 ‘vong cho phép, mm
<=750 chiéu dai theo mm/300
> 750 + 1500 chiéu dai theo mm/250

A Po vong lién quan dén tAm dwoc dat ndm ngang theo chiéu dai do vé&i chidu dai thwe cla tAm theo
phwong ngang.

Bang A1.12 - B§ vong cho phép” clia tam thép hinh chi¥ nhat dwoc xé va cat bang khi
gas, v&i tat ca cac chieu day (chi ap dung cho thép cac bon)

| Do vdng cho phép, mm = chiéu dai theo mm/500 |

A Po vong lién quan dén tAm dwoc dat ndm ngang theo chiéu dai do vé&i chidu dai thwe cia tAm theo
phwong ngang.

61



TCVN xxxx:xx AASHTO M160

Bang A1.13 - Cac sai s6 cho phép vé dé phang cua tam thép phang tiéu chuan bang thép cac bon

Ch thich 1 - Khi kich thwdc chiéu dai dwoi 900 mm, sai s cho phép clia tdm phang doc chiéu rong khéng vrot qua 6 mm. Khi kich thuwdc chiéu dai tir 900
mm dén 1800 mm, sai sb cho phép clia tAm phang doc chiéu rong khong vuot quéa 75% gia tri chiéu réng quy dinh trong bang, nhung trong moi trieérng hop
khéng vwot qua 6 mm.

Chu thich 2 - Sai sb cho phép trong bang ap dung cho tdm cé cwdng dd chiu kéo nhd nhat quy dinh khéng vwot qua 415 MPa hodc cé thanh phan héa hoc
twong dwong hodc cirng hon. Cac gii han trong bang nay tang thém 50% véi tAm cé cwdng d6 chiu kéo nhd nhat quy dinh hodc c6 thanh phan héa hoc
twong dwong hoac crng cao hon.

Chu thich 3 - Bang nay va cac Chu thich quy dinh céc sai sb cho phép vé d6 phang ctiao tam tron va tdm c6 hinh dang phirc tap, dwa trén kich thudc 1on
nhat clia tam do.

Chu thich 4 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

Chu thich 5 - TAm phai dwoc dat ngang trén mat phang khi do do phang.

Chiduday | Khéilwong quy Sai sb cho phép vé dd phang véi chiéu réng theo don vi mm, mm* B
quy dinh, mm dinh kg/mz <90 900+ 1200+ 1500+ 1800+ 2100+ | 2400+ 2700+ 3000+ 3600+ >=4200
T Y 0 <1200 <1500 <1800 <2100 <2400 | <2700 <3000 <3600 <4200
<6 <41.7 14 19 24 32 35 38 41 44 48
6+<10 41.7 +<78.5 13 16 19 24 29 32 35 38 41
10+<12 78.5+<94.2 13 14 16 16 19 22 25 29 32 48 54
12+<20 94.2+<157.0 11 13 14 16 16 19 25 25 29 38 51
20+<25 157.0+<196.2 11 13 14 16 16 16 19 22 25 35 44
25+<50 196.2+<392.5 10 13 13 14 14 16 16 16 18 29 38
50+<100 392.5+<785.0 8 10 11 13 13 13 13 14 16 22 29
100+<150 785.0+<1178 10 10 13 13 14 14 16 19 22 22 25
150+<200 1178+<1570 11 13 13 16 18 19 22 22 25 25 25
200+<250 1570+<1962 13 13 16 18 19 21 22 24 25 25 25
250+<300 1962+<2355 13 16 19 21 22 24 25 25 25 25 25
300+400 2355+3140 16 19 21 22 24 25 25 25 25 25

A Sai s6 cho phép cua tAm phang doc theo chiéu dai - Kich thuwéc dai hon dwoc xem la chiéu dai, va sai s6 cho phép tir tAm phéng doc theo chiéu dai khong
Vot qua gia tri chiéu rong quy dinh trong tAm c6é chiéu dai 1&n t¢i 4000 mm, hodc tAm co chiéu dai hon 4000 mm.

B Sai s6 cho phép ctia tim phang doc chiéu réng - Sai sb cho phép ctia tAm phdng doc chiéu rong khéng vuwot qué gia tri chiéu réng quy dinh.
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Bang A1.14 - Cac sai s6 cho phép vé dd phang cuia tAm thép hop kim thap cwéng dé cao va thép hop kim, can néng hoic
xt ly nhiét

Cha thich 1 - Khi kich thudc chiéu dai dwgi 900 mm, sai s6 cho phép ciia tdm phang doc chiéu réng khong vuot qua 6 mm. Khi kich thwéc chiéu dai tir 900
mm dén 1800 mm, sai s6 cho phép cla tam phang doc chieu rong khong vwot qua 75% gia tri chiéu rong quy dinh trong bang, nhwng trong moi trwdng hop
khéng vwot qua 6 mm. ) . . ) )

Chu thich 2 - Bang nay va cac Chu thich quy dinh cac sai s6 cho phép vé dd phang cliao tam tron va tam cé hinh dang phirc tap, dwa trén kich thwéce Ién
nhat clia tam do6. . .

Chu thich 3 - Ky hiéu "..." trong bang thé hién la: khong yéu cau. .

Chd thich 4 - Tam phai dwoc dat ngang trén mat phang khi do d6 phang.

Chiéu day Khdi lwong Sai sb cho phép vuot quéa chiéu day quy dinh vé chiéu réng theo don vi mm, mm* &
quy dinh, quy dinh, <900 900+ 1200+ 1500+ 1800+ 2100+ 2400+ 2700+ 3000+ 3600+ >=4200
mm kg/m2 <1200 <1500 <1800 <2100 <2400 <2700 <3000 <3600 <4200
<6 <41.7 21 29 35 48 51 57 60 67 70
6+<10 41.7 +<78.5 19 24 29 35 44 48 51 57 60
10+<12 78.5+<94.2 19 22 24 24 29 33 38 41 48 70 79
12+<20 94.2+<157.0 16 19 22 22 25 29 32 35 41 57 76
20+<25 157.0+<196.2 16 19 22 22 24 25 29 33 38 51 67
25+<50 196.2+<392.5 14 16 19 21 22 24 25 25 25 41 57
50+<100 392.5+<785.0 13 14 18 19 19 19 19 22 25 32 41
100+<150 785.0+<1178 4 18 19 19 22 22 24 29 32 32 38
150+<200 1178+<1570 16 19 19 24 25 29 32 33 38 38 38
200+<250 1570+<1962 19 21 24 25 29 32 33 35 38 38 38
250+<300 1962+<2355 19 24 29 32 33 35 38 38 38 38 38
300+400 2355+3140 22 25 30 33 35 38 38 38 38 38 38

A Sai s6 cho phép cua tAm phang doc theo chiéu dai - Kich thuwéc dai hon dwoc xem la chiéu dai, va sai s6 cho phép tir tAm phéng doc theo chiéu dai khong
vuot qua gia tri chiéu rong quy dinh trong tAm co chiéu dai Ién t&i 4000 mm, hoac tAm c6 chiéu dai hon 4000 mm.
B Sai s6 cho phép ctia tim phang doc chiéu réng - Sai sb cho phép ctia tAm phéng doc chiéu rong khéng vwot quéa gia tri chidéu rong quy dinh.
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Bang A1.15 - Cac sai so cho phép vé dé gon song cua tam phang tiéu chuan
Chu thich 1 - D gon séng thé hién d6 léch I&n nhat ctia méat phang tAm so v&i mat phang song song v&i mat tai
diém do va tiép giap v&i mat ctia tAm tai 2 lwon song lién ké, khi tAm duwoc dat trén mat phang n&m ngang, vOi
bwéc do nhé hon 4000 mm dai. Sai s6 cho phép vé dé gon séng la ham sb cla sai s6 cho phép clia tAm phéng

lay tlr Bang A1.13 ho&c A1.14, chon bang phu hop. X
Chu thich 2 - TAm phéi dwoc dat ngang trén mat phang khi do d6 gon séng.

Sai s6 cho phép cla Sai s6 cho phép vé dd gon séng, mm,
tdm phang (tr Bang khi s lwong sbng trong 4000 mm [
A.13 hoac A.14),

mm 1 2 3 4 5 6 7
8 8 6 5 3 3 2 2
10 10 8 5 5 3 2 2
11 11 8 6 5 3 3 2
13 13 10 8 5 5 3 2
14 14 11 8 6 5 3 2
16 16 13 10 6 5 3 2
17 17 13 10 8 5 5 2
19 19 14 11 8 6 5 2
21 21 16 11 8 6 5 2
22 22 17 13 10 6 5 2
24 24 17 13 10 8 6 5
25 25 19 14 11 8 6 5
29 29 22 16 13 10 6 5
32 32 24 17 13 10 8 6
35 35 27 19 14 11 8 6
38 38 29 22 16 13 10 6
41 41 32 24 17 13 10 8
44 44 33 25 19 14 11 8
48 48 37 27 21 14 11 8
51 51 38 29 2 16 13 10
54 54 41 30 22 17 13 10
57 57 43 32 24 17 14 10
60 60 46 33 25 19 14 11
64 64 48 37 27 21 14 11
67 67 51 38 29 21 16 11
70 70 52 40 29 22 16 13
73 73 56 41 30 24 17 13
76 76 57 43 32 24 17 14
79 79 60 44 33 25 19 14
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Bang A1.16 - Cac sai s6 cho phép vé mat cat ngang cta thép hinh chir | va chiv [ ky hiéu "W", "HP", "S", "M", "C", va "MC"

Chu thich 1 - A dwoc do tai dwong tim clia bung dam thép hinh ky hiéu "S", "M", "W", va "HP"; tai lwng clia bung dam thép hinh ky hiéu "C" va "MC". Kich
thudc toan bd cda thép hinh ky hiéu "C" dwdi 3 inch, B dwgc do song song v&i ban canh, C duoc do song song voi bung dam.
Chd thich 2 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

Sai sb cho phép vuot
Sai s cho phép vé& mét cét ngang, mm qua hogc du6i chieu day
Kich c& . ’ bL__Jng dam ly thuyét voi
Thép hinh | mat cit R : : chieu day theo mm, mm
danh dinh A, Chidu cao B, Chieu ongbAN | 14t By | E,Bung bC; tih'e“vfa‘i Jon nhat (e
T - - cann__ vénhcia | damlech | P2y matcalngang nao <=5 >5
onhon | Nho hon | Loénhon | Nho hon ban canh® | khai tim® I&n hon chiéu cao ly
ly thuyét | lythuyét | lythuyét | ly thuyét thuyét, mm
W va HP <=310 4 3 6 5 6 5 6
>310 4 3 6 5 8 5 6
SvaM 75+180 2 2 3 3 0.03 5
>180+360 3 2 4 4 0.03 5
>360+610 5 3 5 5 0.03 5
CvaMC <=40 1 1 1 1 0.03 0.2 04
>40+<75 2 2 2 2 0.03 04 0.5
75+180 3 2 3 3 0.03
>180+360 3 3 3 4 0.03
>360 5 4 3 5 0.03

AT+T ap dung khi ban canh cla mang la loe hodc chum. V&i mang co6 chiéu cao bang va nhé hon 16 mm, d6 vénh cho phép 1a 0.05 mm/mm chiéu cao.
® Sai 50 cho phép cho m6i inch chiéu rong ban canh véi thép hinh S, M, C, va MC.
C Sai s0 cho phép I&n nhat la 8 mm véi mat cat ngang Ién hon 634 kg/m.
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Bang A1.17 - Cac sai s6 cho phép vé mat cat ngang cta thép géc (chir L), thép géc tron, va thép chir Z

Chu thich 1 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.
8

e

- T S —1
B el A ";:} o >Ftal
. e ==
o3l (o] L)
Thép géc Thép goc diu tron Thép chixt Z
) . ) Sai s6 cho phép vuot qua hoac duoi
Sai sO cho phép vé mat cat ngang, mm chiéu day ly thuyét v&i chiéu day theo
. ~ mm, mm
Mt o Kich c& B, Chidu rong ban canh hoac chidu dai clia
at cat mat cat A, Chiéu cao A .
danh dinh chén T, D6 vénh
' Lén Nh& hon ) ] clia ban canh <=5 >5+10 >10
hon ly . X L&n hon ly thuyét Nhé hon ly thuyét B
£ ly thuyét
thuyét
Thép goch <=25 1 1 0.0268 0.2 0.2
(chir L) >25+50 1 1 0.0268 0.2 0.2 0.3
>50+<75 2 2 0.0268 0.3 0.4 0.4
75+100 3 2 0.0268
>100+150 3 3 0.0268
>150 5 3 0.0268
Thep goc | (Chieu
tr%r? cao) 3 2 4 2 0.0268
75+100
>100+150 3 2 4 3 0.0268
>150 3 2 5 3 0.0268
Thepehtr | 754100 3 2 4 2 0.026°
>100+150 3 2 4 3 0.0268

A Vé&i thép géc khong déu canh, phan loai theo canh dai hon.
B0.026 mm/mm =1 1 . Sai s6 cho phép duoc lam tron dén mm.
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Bang A1.18 - Cac sai s6 cho phép vé mat cat ngang cta thép can chir T

Chu thich1 - *Lwng cta dwdng vudng goc va dwdng tim cla than la song song khi do d6 vénh.
Chu thich 2 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

-7
A
i8-€
Thép chlr T
Céc sai s6 cho phép vé& mat cit ngang ctia thép can chir T, mm
] N N . Chiéu day ctia ban Chiéu day cla
tmr?c A, Chieucao® | B, Chieu rong® T,Dovénhcia | E, Bungdam | D6 vénh cla canh than
> ra B ~ > . C "~ C
danh dinh® | Trén | Duoi | Trén | Dudi ban canh Iéch khoi tim than Trén Duéi | Trén | Dudi
<=30 1 1 1 1 1 0.2 0.2 0.1 0.5
>30+50 2 2 2 2 2 0.3 0.3 0.2 0.5
>50+<75 | 2 2 2 2 2 0.4 0.4 0.4 0.5
75125 2 2 3 3 0.03 2
>125+180 | 2 2 3 3 0.03 3

A Xac dinh sai sé cho phép dwa vao canh dai hon ctia thép chiv T khong déu canh.
® Do toan b chiéu cao va chiéu rong. -
€ Do vénh la sai s6 cho phép tr vi tri that cha dwdng tim cla than, do tai diém do.

Bang A1.19 - Cac sai s6 cho phép vé chiéu dai cta thép hinh S, M, C, MC, L, T, Z va thép géc tron
Chu thich 1 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

Kich c& Céc sai s6 cho phép so v&i chiéu dai quy dinh va&i chiéu dai ldy theo m, mm
danh 1.5+<3 3+<6 6+9 >9+12 >12+15 >15+20 >20
t A
d:g:]n ’ Trén Duéi Trén Duéi Trén Duéi Trén Duéi Trén Duéi Trén Duéi Trén Duéi
<75 16 0 25 0 38 0 51 0 64 0 64 0
>=75 25 0 38 0 45 0 57 0 70 0 70 0

A Kich thwéc mat c&t ngang 16n nhéat.
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thép goéc tron

Bang A1.20 - Cac sai s6 cho phép vé dé vénh & dau thép hinh S, M, C, MC, L, T, Z va

Thép hinh Sai s6 cho phép
S, M,C,vaMC | 0.017 mm cho mcf;i mm chi{au cao
LA 0.026 mm cho m6i mm chiéu dai cta chén hoac
11/2
Thép goc tron | 0.026 mm cho mdi mm chiéu cao hodc 11/2

Thép can chir
T
Thép chiv Z

0.017 mm cho méi mm ban canh hodc than

0.026 m cho méi mm cuia téng chiéu dai ban canh

A Sai sb cho phép vé do vénh & dau dwoc xac dinh dwa trén canh dai nhéat ctia thép hinh.

Bang A1.21 - Cac sai s6 cho phép vé dé thang cta thép hinh S, M, C, MC, L, T, Z va thép

goc tron

i i A
Do véns] :Dj vong qvong
4+ - (

LU
— L

Dim Thép mang  Thép géc
(8 and M) (C and MC) L)

]

i
i
)
[
i
i
[l

A s
Do vong 1|{Pd vong
4= -

L

Thép chix Z

-

Thép chir T

Vi tri do d6 véng cdia thép hinh

Kich thudc
Loai danh dinh?, Sai sb cho phép
mm
Do vong <75 4 x s m chiéu dai
>=75 2 x s6 m chiéu dai
Sai sb nay la kha mém méng véi cac loai thép hinh, sai
D6 cong tat ca s6 cho phép vé dd cong lay theo théa thuan gitra
ngw®i mua va nha san xuat véi nhirtng mét cét riéng 18.

A Kich thwéc mat c&t ngang 16n nhéat.
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Bang A1.22 - Cac sai s6 cho phép vé chiéu dai cta thép hinh W va HP

Céc sai sd cho phép vé chiéu dai quy dinh vé&i chiéu day
s : |4y theo m, mmA*B
Thép hinh W va HP <=9 >9

Trén Duaoi Trén Duoi
Dam c6 chiéu cao danh dinh X
b%ng va nhé hon 610 mm 10 10 10 + 1 cho khoang 1m 10
Dam coé chiéu cao danh dinh
I&n hon 610 mm va tat ca 13 13 13 + 1 cho khoang 1m 13
cac c6t.

A Véi thép hinh W va HP quy dinh d& s dung lam coc van thép, sai s6 cho phép vé chiéu dai duoc
cong thém 125 mm va trte 0 mm. Sai sO cho phép vé chiéu dai cling ap dung v&i coc van thép.

B Cac sai s6 cho phép vé d6 vénh & dau clia thép W va HP Ia 0.016 mm cho méi mm chiéu cao, hoac
cho méi mm chiéu rong ban canh néu I&n hon chiéu cao. Sai s6 cho phép dwoc lam tron dén mm.

Bang A1.23 - Cac sai s6 cho phép vé chiéu dai va dau khéng vuéng goéc cua thép hinh

can
Chiéu ‘ Céc sai sd cho phép vé chiéu dai quy dinh véi chiéu day 14y theo m,
cao Chiéu ‘ mmA8 ]
ggnh dall3, Chiéu dai D6 vénh & Chiéu dai D5 vénh & dau
inh, m . . X . . X .
mm Trén | DuGi dau Trén DuGi (dau can)
150+920 | 2+21 1 1 1 6 6 1

A Chiéu dai dwoc do doc dwdng tim cta bung dam. Viéc do dwoc thuc hién véi thép va thuwdc & cung
nhiét do6.

B Puwoc cong cac sai sd cho phép vé chiéu dai va do vénh & dau.

C P6 vénh & dau duoc do bang (a) vuéng géc véi dwdng tim cla bung gém va (b) vudng goc voi dwong
tim cda ban canh. Sai s6 tir d0 vudng goc thuwc & mat khdng vwot qua tong gia tri trong bang.

Bang A1.24 - Cac sai sé cho phép vé dé thang cua thép hinh W va HP

L

Vi tri do do vong va d6 cong cla thép hinh W va HP

Céc sai s6 cho phép vé db thdng, mm

b6 vong va do cong .
Khi mat cat® v&i chiéu rong ban canh bang
chiéu cao dwoc quy dinh trong hop dong st
dung lam cét:
Chiéu dai bang va nhd hon 14m

Chiéu dai I&n hon 14m

1 x sd m chiéu dai*

1 x sb m chiéu dai, nhung khéng

vwot qua 10

10 + [1 x (s& m chidu dai-14m)]
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A Mat cat v&i chiéu rong ban canh nhé hon 150 mm, sai s6 cho phép clia dd cong, in. = 2 x (s m chidu

dai).
8 Ap dung chi khi:

Mat cét cao 200-mm va ndng béng va Ién hon 46.1 kg/m,

Mat c&t cao 250- mm va néng bang va I&én hon 49 kg/m,

Mat c&t cao 310- mm va néng bang va I&én hon 65 kg/m, va

Mat cét cao 360- mm va nang bang va 16n hon 90 kg/m.

Cac mét cat khac quy dinh trong hop ddng st dung lam cot, sai sb cho phép phu thudc vao nha san

Xuét.

Bang A1.25 - Cac sai s6 cho phép vé kich thwéc cua thép chiv T va thép géc (chiv L)

dwoc cat ngan?

Chiéu cao quy dinh, mm

Cac sai sb cho phép vuot qua hoac
nhé hon chiéu cao quy dinh®, mm

<150, (ddm va mang)
150+<410, (dam va mang)
410+<510, (ddm va mang)
510+<610, (dam)
>=610 (dam)

3
5
6
8
10

A Céc sai sb cho phép vé chiéu dai clia thép chir T hoac thép goc 1a gibng nhau véi nhitng (rng dung &

trén véi mét cat cia thép chiv T va thép géc dwoc cat ngan.

B Sai s6 cho phép & trén vé chiéu cao clia thép chir T hoac thép goc bao gom sai sb cho phép vé chiéu
cao clla dam hodc mang truwée khi cat. Sai s6 cho phép ve kich thwdc va do thang, dugec thiet lap cho
dam hodc mang ma thép chl* T hoac thép goc dwoc cat, ap dung, trir tred'ng hop:

dé thadng = 2 mm x (chiéu dai theo mm).

Bang A1.26 - Cac sai s6 cho phép vé kich thwéc mét cat ngang cua thanh thép goéc
vuéng va thép goéc tron

Chu thich 1 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

Chidu | Sai sé cho phép virot qua hodc nhé hon chidu day S“Q(’)a\'lgfcfi‘gup:‘;p
rong quy quy dinh, v&i chiéu day tinh theo mm. mm quy dinh mm 9
dinh, mm g T>6+12 | >12+25 | 525-50 | 55075 | >75 | Trén | Dudi

<=25 | 018 | 020 | 025 05 0.5

>25+50 | 0.18 | 0.30 | 0.40 | 08 1.0 1.0
>50+100 | 0.20 | 0.40 | 050 | 08 1.2 1.2 15 1.0
>100+150 | 0.25 | 0.40 | 050 | 0.8 1.2 1.2 2.5 15
>150+200| A | 040 | 065 | 0.8 1.2 1.6 3.0 25

A Thanh bet co6 chiéu rong Ién hon 150 dén 200-mm, khong phai 1a thanh thép cac bon can néng co
chiéu day duwdi 6 mm.
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Bang A1.27 - Cac sai s6 cho phép vé kich thwéc mét cat ngang cua thanh thép tron va
vudng va thép vudéng goc tron

Kich o& quy dinh Sai sb cho phép so v&i | Sai sb khéng tron hodc
e ’ kich c& quy dinh khong vudng cho phép A
mm % mm %
<=7.0 0.13 0.20
>7.0+11.0 0.15 0.22
>11.0+15.0 0.18 0.27
>15.0+19.0 0.20 0.30
>19.0+250.0 18

A Sai s6 khong tron la dé sai khac gitra dwong kinh Ion nhéat va nhd nhét cta thanh, duwoc do tai mot vi
tri mat cat ngang. Sai sO khdng vudng la do sai khac ve do vudng gdc cua cac mat doi dién, do tai mot
vi tri mat cat ngang.

B Sai s cho phép dwoc lam tron dén 1/10 mm sau tinh toan.

Bang A1.28 - Cac sai s6 cho phép vé kich thwéc mét cat ngang cua thanh thép luc giac

Kich c& quy dinh | Sai sb cho phép so voi | o .« giac cho phép
gitra cac mat doi kich c& quy dinh, rT1m 3 1An do, mmA
dién, mm Trén Dudi
<=13 0.18 0.18 0.3
>13+25 0.25 0.25 04
>25+40 0.55 0.35 0.6
>40+50 0.08 0.40 0.8
>50+65 1.20 0.40 1.2
>65+80 1.60 1.60

A Sai s6 luc giac cho phép 1a o sai khac Ion nhét vé khoang cach gira hai mat d6i dién bét ky duoc do
tai mét vi tri mat cat ngang.

Bang A1.29 - Cac sai s6 cho phép vé dd thang cta thanh thép

Céc sai s0 cho phép vé d thang clia thanh thép, mmA
6 mm cho 1500 mm va (chiéu dai theo mm/250)B

A Sai sé cho phép vé& do léch thadng khéng ap dung véi thanh can néng néu thuc hién qué trinh nhiét
luyén bat ky.

B Lam tron dén mm.

71



TCVN xxxx:xx

AASHTO M160

Bang A1.30 - Cac sai s6 cho phép vé chiéu dai ctia cta thanh thép cat nong?

Chu thich 1 - Ky hiéu "..." trong bang thé hién la: khéng yéu cau.

, ~ . , ~ . R Sai sb6 cho phép vwot qua hodc nhé hon
chcahactcr)]’équ%/r‘c'ﬂnh K'tcr:] Cﬁ ?huy dinhcua | s day quy dinh, v&i chiéu day tinh theo
'a thep tron, ann thang, mm mm, mm (khéng c6 sai sb dudi)
vudng, luc giac, - Chisu
mm Chiéu day rong 1.5+<3 | 3+<6 6+<9 | 9+<12 | 12+18
<=25 <=25 <=75 15 20 35 45 60
>25+50 >25 <=75 15 25 40 50 65
<=25 >75+150 15 25 40 50 65
>50+125 >25 >75+150 25 40 45 60 70
>125+250 50 65 70 75 85
>0.203+1 | >150+200 20 30 45 90 100
] >1+3 >150+200 30 45 50 90 100
Cae mat cat 15 | 25 | 40 | 50 65
anh
Cat ndng
50+125 >=25 >=75 B 40 45 60 70
>125+250 B 65 70 75 85

A Thanh bet c6 chiéu rong I6n hon 150 ¢én 200 mm va c6 chiéu day I&n toi 75 mm, hoi ky kién nha san
xuat vé cac sai sO vé chiéu dai.
B Kich c& nhé hon va ngén hon khéng thwéng dwoc cét nong.
Bang A1.31 - Cac sai s6 cho phép vé chiéu dai cta thanh thép dwoc cat & 2 dau sau khi
dwoc lam thang AB

Kich c& cla thép tron, vudng, luc | Sai sd cho phép so véi
giac, chiéu rong cltia thép bet va | chiéu dai quy dinh theo
kich thwéc 1&n nhat clia mat cat m, mm
khac , mm <=3.7 >3.7
<=75 6 8
>75+150 8 11
>150+200 11 14
Tron >200+250 14 18

A Thanh bet c6 chiéu rong I6n hon 150 ¢én 200 mm va c6 chiéu day I&n toi 75 mm, hoi ky kién nha san
xuat vé cac sai so vé chiéu dai.

B Sai s6 cho phép d6i khi yéu cau cho ca trén va duwéi chiéu dai quy dinh, trong trudng hop d6 ap dung
sai sO cho phép tong.

A2  KICH THUGC MAT CAT NGANG CUA CAC THEP HINH TIEU CHUAN

A2.1  Cac bang duédi day liét ké kich thuwéc va trong lwong [khéi lwong] clia mot sd mét cat
ngang thép hinh tiéu chuan. Céc gia tri theo don vi inch-pound 1a d6 lap véi cac gia tri
theo don vi SI, cac gia tri ctia hai don vi nay khong lién quan dén nhau. Tri khi c6 quy
dinh ap dung tiéu chuan c6 ma hiéu "M", néu khéng san phdm thép dwoc san xuét

theo don vi inch-pound.
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Bang A2.1 Thép chiv | ky hiéu W

yr
I
T
d X X
to
Y
1
Y
L b
Ky hiéu Ban canh Chidu ‘ Ban canh Chidu
(Chiducao | Dién day Ky hiéu (Chidu " day
(inch)xtrong | tich | M€Y | chidu | chidu | ban cao (mm) x Dién | Chieu | s | chidu | ban
caod, N . % tich A, caod, . .
lwong A, inch réng, day, tr, bung khoi lwvgng mm2 mm rong, day, tr, bung
(poundffoot | inch? | "M° br, inch | inch® tu, (kg/m dai)) b, mm | mmA tw,
dai)) inch* mmA
W44 x 335 | 98.7 | 44.02 | 15945 | 1.770 | 1.025 W1100 x 499 | 63500 | 1118 | 405 | 450 | 26.0
X 290 85.8 | 4362 | 15.825 | 1.575 | 0.865 X 433 55100 | 1108 | 402 | 40.0 | 22.0
X 262 772 | 4331 | 15.750 | 1.415 | 0.785 X 390 49700 | 1100 | 400 | 36.0 | 20.0
X 230 67.9 | 42.91 | 15750 | 1.220 | 0.710 X 343 43600 | 1090 | 400 | 31.0 | 18.0
W40 x 593 | 174.4 | 42.99 | 16.690 | 3.230 | 1.790 W1000 x 883 | 112500 | 1092 | 424 | 820 | 455
X 503 147.8 | 42.05 | 16.415 | 2.755 | 1.535 X 748 95300 | 1068 | 417 | 70.0 | 39.0
X 431 126.7 | 41.26 | 16.220 | 2.360 | 1.340 X 642 81800 | 1048 | 412 | 60.0 | 34.0
X 397 117.0 | 40.95 | 16.120 | 2.200 | 1.220 X 591 75300 | 1040 | 409 | 559 | 31.0
X 372 109.4 | 40.63 | 16.065 | 2.045 | 1.160 X 554 70600 | 1032 | 408 | 520 | 295
X 362 107.0 | 40.55 | 16.020 | 2.010 | 1.120 X 539 68700 | 1030 | 407 | 511 | 284
X 324 953 | 40.16 | 15.910 | 1.810 | 1.000 X 483 61500 | 1020 | 404 | 46.0 | 254
X 297 87.4 | 39.84 | 15.825 | 1.650 | 0.930 X 443 56400 | 1012 | 402 | 419 | 23.6
X 277 81.3 | 3969 | 15.830 | 1.575 | 0.830 X 412 52500 | 1008 | 402 | 40.0 | 21.1
X 249 73.3 | 39.38 | 15.750 | 1.420 | 0.750 X 371 47300 | 1000 | 400 | 36.1 19.0
X 215 63.3 | 38.98 | 15.750 | 1.220 | 0.650 X 321 40800 | 990 400 | 310 | 165
X 199 584 | 3867 | 15.750 | 1.065 | 0.650 X 296 37700 | 982 400 | 27.1 16.5
W40 x 392 | 1153 | 4157 | 12.360 | 2.520 | 1.415 W1000 x 584 | 74400 | 1056 | 314 | 640 | 36.0
X 331 975 | 4079 | 12.165 | 2.125 | 1220 X 494 62900 | 1036 | 309 | 540 | 31.0
X 327 959 | 40.79 | 12130 | 2.130 | 1.180 X 486 61900 | 1036 | 308 | 541 | 30.0
X 294 86.2 | 40.39 | 12.010 | 1.930 | 1.060 X 438 55600 | 1026 | 305 | 49.0 | 26.9
X 278 81.9 | 40.16 | 11.970 | 1.810 | 1.025 X 415 52800 | 1020 | 304 | 46.0 | 26.0
X 264 776 | 40.00 | 11.930 | 1.730 | 0.960 X 393 50100 | 1016 | 303 | 439 | 24.4
X 235 68.9 | 39.69 | 11.890 | 1.575 | 0.830 X 350 44600 | 1008 | 302 | 400 | 211
X 211 62.0 | 39.37 | 11.810 | 1.415 | 0.750 X 314 40000 | 1000 | 300 | 359 | 19.1
X 183 53.7 | 38.98 | 11.810 | 1.200 | 0.650 X 272 34600 | 990 300 | 310 | 165
X 167 494 | 3859 | 11.810 | 1.025 | 0.650 X 249 31700 | 980 300 | 260 | 165
X 149 438 | 3820 | 11.810 | 0.830 | 0.630 X 222 28200 | 970 300 | 21.1 16.0
23‘,’23‘?8’50 2346 | 425 | 17.990 | 4.290 | 2.380 W920 x 1191 | 152500 | 1081 | 457 | 109.0 | 60.5
X 652 192.5 | 41.05 | 17.575 | 3.540 | 1.970 X 970 124100 | 1043 | 446 | 899 | 50.0
X 529 156.1 | 39.76 | 17.220 | 2.910 | 1.610 X 787 100700 | 1011 137 | 739 | 409
X 487 1438 | 39.33 | 17.105 | 2.680 | 1.500 X 725 92700 | 999 434 | 681 | 38.1
X 441 130.2 | 38.85 | 16.965 | 2.440 | 1.360 X 656 84000 | 987 431 62.0 | 345
X 395 117.4 | 3841 | 16.830 | 2.200 | 1.220 X 588 75700 | 975 427 | 559 | 310
X 361 106.5 | 37.99 | 16.730 | 2.010 | 1.120 X 537 68700 | 965 425 | 511 | 284
X 330 97.4 | 3767 | 16.630 | 1.850 | 1.020 X 491 62800 | 957 422 | 470 | 259
X 302 89.3 | 37.33 | 16.655 | 1.680 | 0.945 X 449 57600 | 948 423 | 427 | 240
X 282 83.4 | 3711 | 16.595 | 1.570 | 0.885 X 420 53800 | 943 422 | 399 | 225
X 262 774 | 36.85 | 16.550 | 1.440 | 0.840 X 390 49900 | 936 420 | 366 | 213
X 247 72.9 | 3667 | 16.510 | 1.350 | 0.800 X 368 47000 | 931 419 | 343 | 203
X 231 685 | 36.49 | 16.470 | 1.260 | 0.760 X 345 44200 | 927 418 | 320 | 193
W36x256 | 754 | 37.43 | 12215 | 1.730 | 0.980 W920x381 48600 | 951 310 | 439 | 244
X 232 68.1 | 37.12 | 12.120 | 1.570 | 0.870 X 345 44000 | 943 308 | 399 | 221
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Bang A2.1 (tiép theo)

Ky hiéu Ban canh Chiéu S a Ban canh Chiéu
Chitucao | Lo | opa day ayhes e | o day
(inch) x trong | ,—'<" ‘Ul chigu | chidu | ban (Chieu cao | Dién tic '®U 1 Chidu | chidu | ban
lwon tich A, | caod, ong, b day, t bun (mm) x khoi A, cao d, on day, t bun
ong inch? inch rong, ox, ay, N ung lwgng (kg/m mm2 mm rong, Y, I Ung
(pound/foot inch inch tw, dai)) br, mm mm tw,
dai)) inch” mm?
X 210 61.8 36.69 12.180 1.360 0.830 X.313 39900 932 309 34.5 211
X 194 57.0 36.49 12.115 1.260 0.765 X 289 36800 927 308 32.0 19.4
X 182 53.6 36.33 12.075 1.180 0.725 X271 34600 923 307 30.0 18.4
X170 50.0 36.17 12.030 1.100 0.680 X 253 32300 919 306 27.9 17.3
X 160 47.0 36.01 12.000 1.020 0.650 X 238 30300 915 305 25.9 16.5
X 150 44.2 35.85 11.975 0.940 0.625 X 223 28500 911 304 23.9 15.9
X 135 39.7 35.55 11.950 0.790 0.600 X 201 25600 903 304 201 15.2
W33 x 387 114.0 35.95 16.200 2.280 1.260 W840 X 576 73500 913 411 57.9 32.0
X 354 104.1 35.55 16.100 2.090 1.160 X 527 67200 903 409 53.1 29.5
X 318 93.5 35.16 15.985 1.890 1.040 X 473 60300 893 406 48.0 26.4
X 291 85.6 34.84 15.905 1.730 0.960 X 433 55200 885 404 43.9 24 .4
X 263 77.4 34.53 15.805 1.570 0.870 X 392 49900 877 401 39.9 221
X 241 70.9 34.18 15.860 1.400 0.830 X 359 45700 868 403 35.6 211
X 221 65.0 33.93 15.805 1.275 0.775 X 329 41900 862 401 324 19.7
X 201 59.1 33.68 15.745 1.150 0.715 X 299 38100 855 400 29.2 18.2
W33 x 169 49.5 33.82 11.500 1.220 0.670 W840 X 251 31900 859 292 31.0 17.0
X 152 447 33.49 11.565 1.055 0.635 X 266 28800 851 294 26.8 16.1
X141 41.6 3.33 11.535 0.960 0.605 X210 26800 846 293 24 .4 15.4
X130 38.3 33.09 11.510 0.855 0.580 X193 24700 840 292 21.7 14.7
X118 34.7 32.86 11.480 0.740 0.550 X176 22400 835 292 18.8 14.0
W30 x 391 115.0 33.19 15.590 2.440 1.360 W760 X 582 74200 843 396 6.20 34.5
X 357 104.8 32.8 15.470 2.240 1.240 X 531 67600 833 393 5.69 31.5
X 326 95.7 324 15.370 2.050 1.140 X 484 61700 823 390 5.21 29.0
X 292 85.7 32.01 15.255 1.850 1.020 X 434 55300 813 387 4.70 25.9
X 261 76.7 31.61 15.115 1.650 0.930 X 389 49500 803 385 4.19 23.6
X 235 69.0 31.3 15.055 1.500 0.830 X 350 44500 895 382 3.81 211
X211 62.0 30.94 15.105 1.315 0.775 X 314 40000 786 384 3.34 19.7
X191 56.1 30.68 15.040 1.185 0.710 X 284 36200 779 382 3.01 18.0
X173 50.8 30.44 14.985 1.065 0.655 X 257 32800 773 381 2.71 16.6
W30 x 148 43.5 30.67 10.480 1.180 0.650 W760 X 202 28100 779 266 3.00 16.5
X132 38.9 30.31 10.545 1.000 0.615 X 196 25100 770 268 2.54 15.6
X124 36.5 30.17 10.515 0.930 0.585 X 185 23500 776 267 2.36 14.9
X116 34.2 30.01 10.495 0.850 0.565 X173 22100 762 267 2.16 14.4
X108 31.7 29.83 10.475 0.760 0.545 X 161 20500 758 266 1.93 13.8
X 99 29.1 29.65 10.450 0.670 0.520 X 147 18800 753 265 1.70 13.2
X 90 26.4 29.53 10.400 0.610 0.470 X134 17000 750 264 1.55 11.9
W27 x 539 158.4 32.52 15.255 3.540 1.970 W690 X 802 102000 826 387 8.99 50.0
X 368 108.1 30.39 14.665 2.480 1.380 X 584 69800 772 372 6.30 35.1
X 336 98.7 3 14.550 2.280 1.260 X 500 63700 762 369 5.79 32.0
X 307 90.2 29.61 14.445 2.090 1.160 X 457 58200 752 367 5.31 29.5
X 281 82.6 29.29 14.350 1.930 1.060 X 419 53300 744 364 4.90 26.9
X 258 75.7 28.98 14.270 1.770 0.980 X 384 48900 736 362 4.50 249
X 235 69.1 28.66 14.190 1.610 0.910 X 350 44600 728 360 4.09 23.1
X 217 63.8 28.43 14.115 1.500 0.830 X 323 41100 722 359 3.81 211
X 194 57.0 28.11 14.035 1.340 0.750 X 289 36800 714 356 3.40 19.0
X178 52.3 27.81 14.085 1.190 0.725 X 265 33700 706 358 3.02 18.4
X 161 47.4 27.59 14.020 1.080 0.660 X 240 30600 701 356 2.74 16.8
X 146 429 27.38 13.965 0.975 0.605 X 217 27700 695 355 2.48 15.4
0.0
W27x129 37.8 27.63 10.010 1.100 0.610 W690 X 192 24400 702 254 2.79 15.5
X114 33.5 27.29 10.070 0.930 0.570 X170 21600 693 256 2.36 14.5
X102 30.0 27.09 10.015 0.830 0.505 X 152 19400 688 254 2.1 13.1
X 194 27.7 26.92 9.990 0.745 0.490 X 140 17900 684 254 1.89 12.4
X 84 24.8 26.71 9.960 0.640 0.460 X125 16000 678 253 1.63 11.7
W24 x 370 108.0 27.99 13.660 2.720 1.520 W610 X 551 70200 71 347 6.91 38.6
X 335 98.4 27.52 13.520 2.480 1.380 X 498 63500 699 343 6.30 35.1
X 306 89.8 2713 13.405 2.280 1.260 X 455 57900 689 340 5.79 32.0
X 297 82.0 26.73 13.305 2.090 1.160 X 415 52900 679 338 5.31 29.5
X 250 73.5 26.34 13.185 1.890 1.040 X 372 47400 669 335 4.80 26.4
X 229 67.2 26.02 13.110 1.730 0.960 X 341 43400 661 333 0.43 24 .4
X 207 60.7 25.71 13.010 1.570 0.870 X 307 39100 653 330 4.39 221
X192 56.3 25.47 12.950 1.460 0.810 X 285 36100 647 329 3.99 20.6
X176 51.7 25.24 12.890 1.340 0.750 X 262 33300 641 327 3.71 19.0
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Bang A2.1 (tiép theo)

Ky hiéu Ban canh Chiéu L ia Ban canh Chiéu
(Chitucao | Dien | o day oy iey bien | chibe | om day
(inch) x tich 0| chidu | Chiéu | bén (Chieu N I 0| Tt | chigu | ban
trong lvgng A cao d, rong, br, | day, t, bung (mm) x khoi ¢ 2 caod, | rong, day, t, | bung
T inch . AN lwong (kg/m mm mm br, A
(pound/foot inch inch inch tw, dai)) mm mm tw,
dai)) inch” mm*
X162 47.7 25.00 12.955 1.220 0.705 X 241 30800 635 329 31.0 17.9
X 146 43.0 24.74 12.900 1.090 0.650 X217 27700 628 328 27.7 16.5
X131 38.5 24.48 12.855 0.960 0.605 X195 24800 622 327 24.4 15.4
X117 344 24.26 12.800 0.850 0.550 X174 22200 616 325 21.6 14.0
X104 30.6 24.06 12.750 0.750 0.500 X155 19700 611 324 19.0 12.7
W24 X 153 30.3 24.53 9.000 0.980 0.550 W610 X 153 19600 623 229 24.9 14.0
X 94 27.7 24.61 9.065 0.875 0.515 X140 17900 617 230 22.2 13.1
X 84 247 24.10 9.020 0.770 0.470 X125 15900 612 229 19.6 11.9
X76 224 23.92 8.990 0.680 0.440 X113 14500 608 228 17.3 11.2
X 68 20.1 23.73 8.965 0.585 0.415 X101 13000 603 228 14.9 10.5
W24 X 62 18.2 23.74 7.040 0.590 0.430 W610 X 92 11700 603 179 15.0 10.9
X 55 16.2 23.57 7.005 0.505 0.395 X72 10500 599 178 12.8 10.0
W21 X 201 59.2 23.03 12.575 1.630 0.910 W21 X 201 38200 585 319 414 23.1
X182 53.7 22.72 12.500 1.480 0.830 X272 34600 577 317 37.6 211
X 166 48.9 22.48 12.420 1.360 0.750 X 248 31500 571 315 345 19.0
X 147 43.2 22.06 12.510 1.150 0.720 X219 27900 560 318 29.2 18.3
X132 38.8 21.83 12.440 1.035 0.650 X196 25000 554 316 26.3 16.5
X122 35.9 21.68 12.390 0.960 0.600 X182 23200 551 315 24.4 15.2
X111 327 21.51 12.340 0.875 0.550 X 165 21100 546 313 22.2 14.0
X101 29.8 21.36 12.290 0.800 0.500 X150 19200 543 312 20.3 12.7
W21 X 93 27.3 21.62 8.420 0.930 0.580 W21 X 93 17600 549 214 23.6 14.7
X 83 243 21.43 8.355 0.835 0.515 X123 15700 544 212 21.2 13.1
X73 215 21.24 8.295 0.740 0.455 X109 13900 539 211 18.8 11.6
X 68 20.0 21.13 8.270 0.685 0.430 X101 12900 537 210 17.4 10.9
X 62 18.3 20.99 8.240 0.615 0.400 X 92 11800 533 209 15.6 10.2
X 55 16.2 20.80 8.220 0.522 0.375 X 82 10500 528 209 13.3 9.5
X 48 14.1 20.62 8.140 0.430 0.350 X72 91800 524 207 10.9 9.0
W21 X 57 16.7 21.06 6.555 0.650 0.405 W21 X 57 10800 535 166 16.5 10.3
X 50 14.7 20.83 6.530 0.535 0.380 X 74 9480 529 166 13.6 9.7
X 44 13.0 20.66 6.500 0.450 0.350 X 66 8390 525 165 11.4 8.9
W18 X 311 91.5 22.32 12.005 2.740 1.520 W18 X 311 51900 567 305 69.6 38.6
X283 83.2 21.85 11.890 2.500 1.400 X421 53700 555 302 63.5 35.6
X 258 75.9 21.46 11.770 2.300 1.280 X 384 49000 545 299 58.4 325
X234 68.8 21.06 11.650 2.110 1.160 X 349 44400 535 296 53.6 29.5
X211 62.1 20.67 11.555 1.910 1.060 X315 40100 525 293 48.5 26.9
X192 56.4 20.35 11.455 1.750 0.960 X 286 36400 517 291 444 24.4
X175 51.3 20.04 11.375 1.590 0.890 X 260 33100 509 289 40.4 22.6
X 158 46.3 19.72 11.300 1.440 0.810 X 235 29900 501 287 36.6 20.6
X143 421 19.49 11.220 1.320 0.730 X213 27100 495 285 33.5 18.5
X130 38.2 19.25 11.160 1.200 0.670 X193 24700 489 283 30.5 17.0
X119 35.1 18.97 11.265 1.060 0.655 X177 22600 482 286 26.9 16.6
X106 31.1 18.73 11.200 0.940 0.590 X 158 20100 476 284 23.9 15.0
X 97 28.5 18.59 11.145 0.870 0.535 X 144 18400 472 283 221 13.6
X 86 25.3 18.39 11.090 0.770 0.480 X128 16300 467 282 19.6 12.2
X76 223 18.21 11.035 0.680 0.425 X113 14400 463 280 17.3 10.8
W18 X 71 20.8 18.47 7.635 0.810 0.495 W18 X 71 13400 469 194 20.6 12.6
X 65 19.1 18.35 7.590 0.750 0.450 X97 12300 466 193 19.0 11.4
X 60 17.6 18.24 7.555 0.695 0.415 X 89 11400 463 192 17.7 10.5
X 55 16.2 18.11 7.530 0.630 0.390 X 82 10500 460 191 16.0 9.9
X 50 14.7 17.99 7.495 0.570 0.355 X 74 9480 457 190 14.5 9.0
0.000 0.000 0.000 0.0 0.0
W18 X 46 13.5 18.06 6.060 0.605 0.360 W18 X 46 8710 459 154 15.4 9.1
X 40 11.8 17.90 6.015 0.525 0.315 X 60 7610 455 153 13.3 8.0
X35 10.3 17.70 6.000 0.425 0.300 X 52 6650 450 152 10.8 7.6
W16 X 100 29.4 16.97 10.425 0.985 0.585 W16 X 100 19000 431 256 25.0 14.9
X 89 26.2 16.75 10.365 0.875 0.525 X132 16900 425 263 22.2 13.3
X77 22.6 16.52 10.295 0.760 0.455 X114 14600 420 261 19.3 11.6
X 67 19.7 16.33 10.235 0.665 0.395 X100 12700 415 260 16.9 10.0
W16 X 57 16.8 16.43 7.120 0.715 0.430 W16 X 57 10800 417 181 18.2 10.9
X 50 14.7 16.26 7.070 0.630 0.380 X75 9480 413 180 16.0 9.7
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Bang A2.1 (tiep theo)

Ky hiéu Ban canh Chidu o Ban canh Chidu
(Chieucao | i | gy day (c?ilérﬂe')c:o Dién | Chidu | Chidu day
tro(;]”CB X | tichA | caod, fg‘r']e“ (féh'ef bbuan” (mm)xkhéi | tichA, | caod, | rong, (féh'ef bbuan”

ENg Ivong |- 2 inch ong, ay, i ing lwong (kg/m mm? mm br, Y, b Ing
(pound/foot by, inch inch tw, dai)) mm mm tw,

dai)) inch® mm”
X 45 133 1613 | 7.035 | 0.565 | 0.345 X 67 8580 | 410 179 | 144 8.8
X 40 11.8 16.01 | 6.995 | 0.505 | 0.305 X 60 7610 | 407 178 | 1238 7.7
X 36 10.6 15.86 | 6.985 | 0.430 | 0.295 X 53 6840 | 403 177 | 10.9 75
W16 X 31 9.1 15.88 | 5525 | 0.440 | 0.275 W410 X 46.1 | 5880 | 403 140 | 112 7.0
X 26 7.7 1569 | 5.500 | 0.345 | 0.250 X 38.8 4950 | 399 140 8.8 6.4
W14 X730 | 215.0 | 2242 | 17.890 | 4.910 | 3.070 W360 X 1086 | 139000 | 569 | 454 | 125.0 | 78.0

X 665 196.0 | 21.64 | 17.650 | 4.520 | 2.830 X 990 126000 | 550 | 448 | 115.0 | 71.9

X 605 178.0 | 2092 | 17.415 | 4.160 | 2.595 X 900 115000 | 531 442 | 106.0 | 65.9

X 550 162.0 | 2024 | 17.200 | 3.820 | 2.380 X 818 105000 | 514 | 437 | 97.0 | 605

X 500 147.0 | 1960 | 17.010 | 3.500 | 2.190 X 744 94800 | 498 | 432 | 889 | 556

X 455 1340 | 19.02 | 16.835 | 3.210 | 2.015 X 677 86500 | 483 | 428 | 815 | 512

X 426 1250 | 1867 | 16.695 | 3.035 | 1.875 X 634 80600 | 471 424 | 771 | 478

X 398 117.0 | 1829 | 16.590 | 2.845 | 1.770 X 592 75500 | 465 | 421 72.3 | 45.0

X 370 109.0 | 179.25 | 16.475 | 2.660 | 1.655 X 551 70300 | 455 | 418 | 67.6 | 42.0

X 342 101.0 | 17.54 | 16.360 | 2.470 | 1.540 X 509 65200 | 446 | 416 | 627 | 39.1

X 311 91.4 1712 | 16.230 | 2.260 | 1.410 X 3333 59000 | 435 | 412 | 57.4 | 358

X 283 83.3 16.74 | 16.110 | 2.070 | 1.290 X 421 53700 | 425 | 409 | 52.6 | 32.8

X 257 75.6 16.38 | 15.995 | 1.890 | 1.175 X 382 48800 | 416 | 406 | 480 | 298

X 233 68.5 16.04 | 15.890 | 1.720 | 1.070 X 347 44200 | 407 | 404 | 437 | 272

X 211 62.0 15.72 | 15.800 | 1.560 | 0.980 X 314 40000 | 399 | 401 | 396 | 24.9

X 193 56.8 1548 | 15.710 | 1.440 | 0.890 X 287 36600 | 393 | 399 | 36.6 | 226

X 176 51.8 1522 | 15.650 | 1.310 | 0.830 X 262 33400 | 387 | 398 | 333 | 21.1

X 159 46.7 14.98 | 15565 | 1.190 | 0.745 X 237 30100 | 380 | 395 | 30.2 | 189

X 145 42.7 14.78 | 15500 | 1.090 | 0.680 X 216 27500 | 375 | 394 | 277 | 173
W14 X132 | 38.8 14.66 | 14.725 | 1.030 | 0.645 W360 X 196 | 25000 | 372 374 | 262 | 164

X 120 35.3 14.48 | 14.670 | 0.940 | 0.590 X 179 22800 | 368 | 373 | 239 | 15.0

X 109 32.0 14.32 | 14.605 | 0.860 | 0.525 X 162 20600 | 364 | 371 | 218 | 133

X 99 29.1 14.16 | 14.565 | 0.780 | 0.485 X 147 18800 | 360 | 370 | 198 | 12.3
X 90 26.5 14.02 | 14.520 | 0.710 | 0.440 X 134 17100 | 356 | 369 | 18.0 | 11.2
W14X82 | 24.1 1431 | 10.130 | 0.855 | 0.510 W360X 122 | 15500 | 363 | 257 | 21.7 | 13.0
X 74 21.8 1417 | 10.070 | 0.785 | 0.450 X 110 14100 | 360 | 256 | 19.9 | 11.4
X 68 20.0 14.04 | 10.035 | 0.720 | 0.415 X 101 12900 | 357 | 255 | 183 | 105
X 61 17.9 13.89 | 9.995 | 0.645 | 0.375 X 91 11500 | 353 | 254 | 164 9.5
W14 X 53 15.6 13.92 | 8.060 | 0.660 | 0.370 W360X79 | 10100 | 354 | 205 | 16.8 9.4
X 48 14.1 1379 | 8.030 | 0.595 | 0.340 X 72 9100 | 350 | 204 | 15.1 8.6
X 43 12.6 1366 | 7.995 | 0.530 | 0.305 X 64 8130 | 347 | 203 | 135 7.7
W14 X 38 11.2 1410 | 6.770 | 0515 | 0.310 W360X58 | 7230 | 358 172 7.9
X 34 10.0 13.98 | 6.745 | 0.455 | 0.285 X 51 6450 | 355 171 . 7.2
X 30 8.9 1384 | 6.730 | 0.385 | 0.270 X 44.6 5710 | 352 171 9.8 6.9
W14 X 26 7.7 1391 | 5.025 | 0420 | 0.255 W360 X 39.0 | 4960 | 353 128 | 107 | 65
X 22 6.5 1374 | 5.000 | 0.335 | 0.230 X 32.9 4190 | 349 127 8.5 5.8
W12X 336 | 68.8 16.82 | 13.385 | 2.955 | 1.775 W310 X500 | 63700 | 427 | 340 | 751 | 45.1

X 305 89.6 16.32 | 13.235 | 2.705 | 1.625 X 454 57800 | 415 | 336 | 68.7 | 413

X 279 81.9 15.85 | 13.140 | 2.470 | 1.530 X 415 52800 | 403 | 334 | 627 | 389

X 252 74.1 1541 | 13.005 | 2.250 | 1.395 X 375 47800 | 391 330 | 57.2 | 354

X 230 67.7 15.05 | 12.895 | 2.070 | 1.285 X 342 43700 | 382 328 | 526 | 326

X 210 61.8 1471 | 12.790 | 1.900 | 1.180 X 313 39900 | 374 | 325 | 483 | 30.0

X 190 55.8 14.38 | 12,670 | 1.735 | 1.060 X 283 36000 | 365 | 322 | 441 | 26.9

X 170 50.0 14.03 | 12,570 | 1.560 | 0.960 X 253 32300 | 356 | 319 | 39.6 | 24.4

X 152 44.7 13.71 | 12.480 | 1.400 | 0.870 X 226 28800 | 348 | 317 | 356 | 221

X 136 39.9 1341 | 12.400 | 1.250 | 0.790 X 202 25700 | 341 315 | 318 | 20.1

X 120 35.3 1312 | 12.320 | 1.105 | 0.710 X 179 22800 | 333 | 313 | 281 | 180

X 106 31.2 12.89 | 12.220 | 0.990 | 0.610 X 158 20100 | 327 | 310 | 251 | 155

X 96 28.2 1271 | 12.160 | 0.900 | 0.550 X 143 18200 | 323 | 309 | 229 | 14.0
X 87 25.6 1253 | 12.125 | 0.810 | 0.515 X 129 16500 | 318 | 308 | 206 | 13.1
X 79 23.2 12.38 | 12.080 | 0.735 | 0.470 X 117 15000 | 314 | 307 | 187 | 11.9
X 72 21.1 12.25 | 12.040 | 0.670 | 0.430 X 107 13600 | 311 306 | 17.0 | 109
X 65 19.1 1212 | 12.000 | 0.605 | 0.390 X 97 12300 | 308 | 305 | 154 9.9
W12 X 58 17.0 12.19 | 10.010 | 0.640 | 0.360 W310X86 | 11000 | 310 | 254 | 16.3 9.1
X 53 15.6 12.06 | 9.995 | 0.575 | 0.345 X 79 10100 | 306 | 254 | 146 8.8
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Bang A2.1 (tiép theo)

Ky hiéu Ban canh Chiéu L ia Ban canh Chieu
(Chieucao | Dien | s day (c’ﬁyié'L"iZo Dién | Chidu | Chidu day
(inch) x tich Chiéu Chiéu ban e I N Chiéu ban
caod, N A (mm) x khoi tich A, caod, | rong, s
trong lwong A, ; rong, br, | day, t, bung A day, t, | bung
T inch . AN lwong (kg/m mm mm br, A
(pound/foot inch inch inch tw, dai)) mm mm tw,
dai)) inch” mm”
W12 X 50 14.7 12.19 8.080 0.640 0.037 W310 X 74 9480 310 205 16.3 9.4
X 45 13.2 12.06 8.045 0.575 0.034 X 67 8520 306 204 14.6 8.5
X 40 11.8 11.94 8.005 0.515 0.030 X 60 7610 303 203 131 7.5
W12 X 35 10.3 12.50 6.560 0.520 0.030 W310 X 52 6650 317 167 13.2 7.6
X 30 8.79 12.34 6.520 0.440 0.026 X 44.5 5670 313 166 11.2 6.6
X 26 7.65 12.22 6.490 0.380 0.023 X 38.7 4940 310 165 9.7 5.8
W12 X 22 6.48 12.31 4.030 0.425 0.026 W310 X 32.7 4180 313 102 10.8 6.6
X 19 5.57 12.16 4.005 0.350 0.024 X 28.3 3590 309 102 8.9 6.0
X 16 4.71 11.99 3.990 0.265 0.022 X 23.8 3040 305 101 6.7 5.6
X 14 4.16 11.91 3.970 0.225 0.020 X21 2680 303 101 5.7 5.1
W10 X 112 329 11.36 10.415 1.250 0.076 W250 X 167 21200 289 265 31.8 19.2
X 100 29.4 11.10 10.340 1.120 0.068 X 149 19000 282 263 28.4 17.3
X 88 259 10.84 10.265 0.990 0.061 X131 16700 275 261 251 15.4
X77 22.6 10.60 10.190 0.870 0.053 X115 14600 269 259 221 13.5
X 68 20 10.40 10.130 0.770 0.047 X101 12900 264 257 19.6 11.9
X 60 17.6 10.22 10.080 0.680 0.042 X 59 11400 260 256 17.3 10.7
X 54 15.8 10.09 10.030 0.615 0.037 X 80 10200 256 255 15.6 9.4
X 49 14.4 9.98 10.000 0.560 0.034 X73 9290 253 254 14.2 8.6
W10 X 45 13.3 10.10 8.020 0.620 0.035 W250 X 67 8580 257 204 15.7 8.9
X 39 11.5 9.92 7.985 0.530 0.032 X 58 7420 252 203 13.5 8.0
X33 9.71 9.73 7.960 0.435 0.029 X 49.1 6260 247 202 11.0 7.4
W10 X 30 8.84 10.47 5.810 0.510 0.030 W250 X 44.8 5700 266 148 13.0 7.6
X 26 7.61 10.33 5.770 0.440 0.026 X 38.5 4910 262 147 11.2 6.6
X 22 6.49 10.17 5.750 0.360 0.024 X327 4190 258 146 9.1 6.1
W10 X 19 5.62 10.24 4.020 0.395 0.025 W250 X 28.4 3630 260 102 10.0 6.4
X17 4.99 10.11 4.010 0.330 0.024 X25.3 3220 257 102 8.4 6.1
X 15 4.41 9.99 4.000 0.270 0.023 X223 2850 254 102 6.9 5.8
X 12 3.54 9.87 3.960 0.210 0.019 X17.9 2280 251 101 5.3 4.8
W8 X 67 19.7 9.00 8.280 0.935 0.057 W200 X 100 12700 229 210 23.7 14.5
X 58 171 8.75 8.220 0.810 0.051 X 86 11000 222 209 20.6 13.0
X 48 141 8.50 8.110 0.685 0.040 X71 9100 216 206 17.4 10.2
X 40 11.7 8.25 8.070 0.560 0.036 X 59 7550 210 205 14.2 9.1
X 35 10.3 8.12 8.020 0.495 0.131 X 52 6650 206 204 12.6 7.9
X 31 9.13 8.00 7.995 0.435 0.029 X 46.1 5890 203 203 11.0 7.2
W8 X 28 8.25 8.06 6.535 0.465 0.029 W200 X 41.7 5320 205 166 11.8 7.2
X 24 7.08 7.93 6.495 0.400 0.025 X 35.9 4570 201 165 10.2 6.2
W8 X 21 6.16 8.28 5.270 0.400 0.025 W200 X 31.3 3970 210 134 10.2 6.4
X 18 5.26 8.14 5.250 0.330 0.023 X 26.6 3390 207 133 8.4 5.8
W8 X 15 4.44 8.11 4.015 0.315 0.025 W200 X 22.5 2860 206 102 8.0 6.2
X13 3.84 7.99 4.000 0.255 0.023 X 19.3 2480 203 102 6.5 5.8
X 10 2.96 7.89 3.940 0.205 0.017 X 15 1910 200 100 5.2 43
W6 X 25 7.34 6.38 6.080 0.455 0.032 W150 X 37.1 4740 162 154 11.6 8.1
X 20 5.87 6.20 6.020 0.365 0.026 X29.8 3790 157 153 9.3 6.6
X 15 4.43 5.99 5.990 0.260 0.023 X225 2860 152 152 6.6 5.8
W6 X 16 4.74 6.28 4.030 0.405 0.026 W150 X 24.0 3060 160 102 10.3 6.6
X 12 3.55 6.03 4.000 0.280 0.023 X 18 2290 153 102 71 5.8
X9 2.68 5.90 3.940 0.215 0.017 X 13.5 1730 150 100 5.5 43
X 8.5 2.52 5.83 3.940 0.195 0.017 X 13 1630 148 100 4.9 43
W5 X 19 5.54 5.15 5.030 0.430 0.027 W130 X 28.1 3590 131 128 10.9 6.9
X 16 4.68 5.01 5.000 0.360 0.024 X228 3040 127 127 9.1 6.1
W4 X 13 3.83 4.16 4.060 0.345 0.028 W100 X 19.3 2470 106 103 8.8 71

A Chiéu day ban canh va ban bung phu thudc vao phwong phap can; khéng quy dinh cac sai sé cho
phép cula cac kich thwéc nay.
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Bang A2.2 Thép chir | ky hiéu S

oY
d x X
‘.,
1
Y
b
K;j/khiéu Ban canh Chidu o Ban canh Chidu
(Chitucao | pyey | , L | day Ky hieu Chidu L | day
(inch) x . Chiéu | Chiéu | Chiéu - (Chiéu cao Dién A Chieu X
tich N . ban , cao Chiéu . ban
trong caod, | rong, day, (mm) x tich A, o day,
| A, ) bung 2. 2 d, rong, by, bung
wong inch? inch by, tr, t khoi lwong mm mm mm ts, t
(pound/foot inch inchA | . WEA (kg/m dai)) mmA "
dél)) INnC mm
S24 X121 | 356 | 24.50 | 8.050 | 1.090 | 0.800 610X 180 | 23000 | 622 | 204 | 27.7 | 20.3
X106 | 31.2 | 2450 | 7.870 | 1.090 | 0.620 X158 | 20100 | 622 | 200 | 27.7 | 157
S610 X
S24 X100 | 29.3 | 24.00 | 7.245 | 0.870 | 0.745 i 18900 | 610 | 184 | 221 | 189
X 90 265 | 24.00 | 7.125 | 0.870 | 0.625 X134 | 17100 | 610 | 181 | 221 | 15.9
X 80 235 | 24.00 | 7.000 | 0.870 | 0.500 X119 | 15200 | 610 | 178 | 221 | 127
S510 X
S20X 96 | 282 | 2030 | 7.200 | 0.920 | 0.800 i 18200 | 516 | 183 | 234 | 203
X 86 253 | 20.30 | 7.060 | 0.920 | 0.660 X128 | 16300 | 516 | 179 | 234 | 16.8
S510 X
S20X75 | 22 | 2000 | 6.385 | 0.795 | 0.635 > 14200 | 508 | 162 | 202 | 16.1
X 66 19.4 | 20.00 | 6.255 | 0.795 | 0.505 X 98 12500 | 508 | 159 | 202 | 128
S18X70 | 26 | 18.00 | 6251 | 0.691 | 0.711 s::e(s)ax 13300 | 457 | 159 | 176 | 181
X547 | 16.1 | 18.00 | 6.001 | 0.691 | 0.461 X814 | 10400 | 457 | 152 | 176 | 117
S15X50 | 147 | 15.00 | 5640 | 0.622 | 0.550 S380X 74 | 9480 | 381 143 | 158 | 14.0
X429 | 1256 | 15.00 | 5501 | 0.622 | 0.411 X 64 8130 | 381 140 | 158 | 104
S12X50 | 147 | 12.00 | 5477 | 0.659 | 0.687 | | S310X74 | 9480 | 305 | 139 | 167 | 174
X40.8 12 | 12,00 | 5252 | 0.659 | 0.462 X607 | 7740 | 305 | 133 | 167 | 117
S12X35 | 103 | 12.00 | 5078 | 0.544 | 0.428 S310X52 | 6650 | 305 | 129 | 138 | 109
X318 | 935 | 12.00 | 5.000 | 0.544 | 0.350 X378 | 6030 | 305 | 127 | 138 | 89
S10X35 | 10.3 | 10.00 | 4.944 | 0.491 | 0.594 S250X52 | 6650 | 254 | 126 | 125 | 15.1
X254 | 7.46 | 10.00 | 4661 | 0.491 | 0.311 378 4810 | 254 | 118.000 | 125 | 7.9
S8X23 | 677 | 800 | 4171 | 0.425 | 0.441 S200X34 | 4370 | 203 | 106 | 108 | 112
X18.4 | 541 | 800 | 4001 | 0425 | 0.271 X274 | 3480 | 203 | 102 | 108 | 6.9
S150 X
S6X17.2 | 507 | 6.00 | 3.565 | 0.359 | 0.465 et 3270 | 152 91 91 | 11.8
X125 | 367 | 6.00 | 3.332 | 0.359 | 0.232 X186 | 2360 | 152 85 91 | 59
0 0.000 | 0.000 | 0.000 0 00 | 00
S5X10 | 2.94 | 500 | 3.004 | 0.326 | 0.214 S130X15 | 1880 | 127 76 83 | 54
S4X95 | 279 | 400 | 2796 | 0.293 | 0.326 81201X 1800 | 102 71 74 | 83
X77 | 226 | 400 | 2663 | 0293 | 0.193 X115 | 1450 | 102 68 74 | 49
S3X75 | 221 | 300 | 2509 | 0.260 | 0.349 | | S7T5X 112 | 1430 | 76 64 66 | 89
X 57 167 | 3.00 | 2.330 | 0.260 | 0.170 X85 1080 | 76 59 66 | 43

A Chiéu day ban canh va ban bung phu thudc vao phwong phap can; khéng quy dinh cac sai s6 cho
phép cula cac kich thwéc nay.
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Bang A2.3 Thép chiv | ky hiéu M

oY
T
d X X
t,
Y
i
Y
b
Ky hiéu Ban canh Chiéu Ky hiéu ] Bancanh | Chiéu
(Chieucao | Dien | cpia | chigy | chidu | 9Y (Chidu cao | Dien | Chieu | s | opisy | 93Y
(inch) x trong | tich N . ban . tich cao o . ban
caod, rong, day, (mm) x khoi rong, | day,
lwong A, . bung A, d, bung
Ly inch by, tf, lwong (kg/m 2 by, tr,
(pound/foot inch . LA tw, L mm mm A tw,
" inch inch oA dai)) mm mm A
dai)) inch mm
M 11§.ix 3.66 | 12.534 | 0.375 | 0.228 | 0.155 M1381§x 2361 | 318 95 5.8 3.9
X 11.6 343 | 12,500 | 0.350 | 0.211 | 0.155 M1371§X 2213 | 317 89 5.4 3.9
M 310 X
M12X11.8 | 3.47 | 12.00 | 0.307 | 0.225 | 0.177 176 2240 | 305 78 5.7 45
X 10.8 318 | 11.97 | 0.307 | 0.210 | 0.160 M1361(1’ X 2050 | 304 78 5.3 4.1
M 310 X
X 10.0 2.94 | 1197 | 0.325 | 0.180 | 0.149 149 1900 | 304 83 46 3.8
M10X90 | 265 | 1000 | 0.269 | 0.206 | 0.157 M 12352 X 14710 | 254 | 68 | 46 | 36
X 8.0 235 | 995 | 0269 | 0182 | 0.141 M121sgx 1520 | 253 | 68 | 52 | 40
M10X7.5 | 2.21 9.99 | 0.269 | 0.173 | 0.130 Mﬁ5205x 1430 | 253 68 4.4 3.3
M8 X6.5 192 | 8.00 | 0228 | 0.189 | 0.135 M 200X 9.7 | 1240 | 203 57 4.8 34
X 6.2 1.81 8.00 | 0.228 | 0.177 | 0.129 M200X9.2 | 1170 | 203 58 45 3.3
M6 X 4.4 129 | 6.00 | 0.184 | 0.171 | 0.114 M 150 X 6.6 | 832 152 47 43 3.9
X 3.7 109 | 592 | 0200 | 0.129 | 0.098 M150 X 5.5 | 703 150 51 3.3 25
M 130 X
M5X189 | 555 | 500 | 0.500 | 0.416 | 0.316 28 1 3580 | 127 127 | 106 | 8.0
M4 X6.0 178 | 3.80 | 0.380 | 0.160 | 0.130 M 100 X 8.9 | 1150 97 97 4.1 3.3
X 4.08 120 | 4.00 | 0225 | 0.170 | 0.115 M 100X 6.1 | 775 102 57 4.3 2.9
X 3.45 1.03 | 4.00 | 0.225 | 0.130 | 0.092 M 100X 5.1 | 665 102 57 3.3 2.8
X 3.2 094 | 4.00 | 0.225 | 0.130 | 0.092 M 100X 4.8 | 610 102 57 3.3 2.3
M3X2.9 0.85 | 3.00 | 0.225 | 0.130 | 0.090 M75X4.3 | 550 76 57 3.3 2.3

A Chiéu day ban canh va ban bung phu thudc vao phwong phap can; khéng quy dinh cac sai sé cho
phép cula cac kich thwéc nay.
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Bang A2.4 Thép chiv | ky hiéu HP

lt, Y
i
T
d X— X
e
A
]
Y
b
Ky hiéu Ban canh Chiéu Ky hiéu ] Ban canh | Chiéu
(Chiéu cao | Dién 3 3 day x Dién | Chieu 2 2 day
(inch) x tich Chieu Chiéu Ch‘leu ban (Chieu cao tich cao Cnhleu Chleu ban
cao d, N day, (mm) x khoi rong, | day,
trong lwong A, . réng, bung A, d, bung
L inch . ts, lwgng (kg/m 5 by, tf,
(pound/foot | inch bs,inch | . " A tw, 1 mm mm A tw,
. inch oA dai)) mm mm A
dai)) inch mm
Hm‘; X 344 | 14.21 | 14.885 | 0.805 | 0.805 HP13764? X 22200 | 361 378 204 204
X102 30.0 | 14.01 | 14.785 | 0.705 | 0.705 X152 19400 | 356 376 17.9 17.9
X 89 26.1 | 13.83 | 14.695 | 0.615 | 0.615 X132 16800 | 351 373 15.6 15.6
X73 214 | 13.61 | 14.585 | 0.505 | 0.505 X108 13800 | 346 370 12.8 12.8
HP12X 84 | 246 | 12.28 | 12.295 | 0.685 | 0.685 AP X 15000 | 312 | 312 | 174 | 174
X74 21.8 | 12.13 | 12.215 | 0.610 | 0.610 X110 14100 | 308 310 15.5 15.4
X 63 18.4 | 11.94 | 12.125 | 0.515 | 0.515 X 93 11900 | 303 308 13.1 13.1
X 53 15.5 | 11.78 | 12.045 | 0.435 | 0.435 X79 10000 | 299 306 11.0 11.0
HP10 X 57 | 16.8 | 9.99 | 10.225 | 0.565 | 0.565 HP250 X 85 | 10800 | 254 260 14.4 14.4
X 42 124 | 9.70 | 10.075 | 0.420 | 0.415 X 62 8000 246 256 10.7 10.5
HP8 X 36 10.6 | 8.02 8.155 | 0.445 | 0.445 HP200 X 53 | 6840 204 207 11.3 11.3

A Chiéu day ban canh va ban bung phu thudc vao phwong phap can; khéng quy dinh cac sai sé cho
phép cla cac kich thwéc nay.
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Bang A2.5 Thép chir [ ky hiéu C

Y t
4
— r-—-tw I
X X |d
—{le—X
Y
b
Ky hiéu Ban canh Chiéu Ky hiu ) Bancanh | Chiéu
(Chieu cao | Dién | piay | chigy | chigu | 99Y (Chiducao | Dien | Chieu | s | chigy | 92Y
(inch) x tich o . ban . tich cao N . ban
caod, | rong, day, (mm) x khoi rong, | day,
trong lwong A, ) bung A, d, bung
Ly inch b, tr, lvgng (kg/m 5 by, tr,
(pound/foot | inch inch inchA tw, dai)) mm mm A tw,
dai)) inc inc inchA mm mm mmA
C15X50 | 14.7 | 15.00 | 3.716 | 0.650 | 0.716 C380X74 | 9480 381 94 16.5 18.2
X 50 11.8 | 15.00 | 3.520 | 0.650 | 0.520 X 60 7610 381 89 16.5 13.2
X 33.9 9.96 | 15.00 | 3.400 | 0.650 | 0.400 X50.4 6430 381 86 16.5 10.2
C12X30 | 882 | 12.00 | 3.170 | 0.501 | 0.510 C310X45 | 5690 305 80 12.7 13.0
X 25 7.35 | 12.00 | 3.047 | 0.501 | 0.387 X 37 4740 305 77 12.7 9.8
X20.7 6.09 | 12.00 | 2.942 | 0.501 | 0.282 X 30.8 3930 305 74 12.7 7.2
C10X30 | 8.82 | 10.00 | 3.033 | 0.436 | 0.673 C250 X45 | 5690 254 76 11.1 17.1
X 25 7.35 | 10.00 | 2.886 | 0.436 | 0.526 X 37 4740 254 73 11.1 134
X 20 5.88 | 10.00 | 2.739 | 0.436 | 0.379 X 30 3790 254 69 11.1 9.6
X15.3 4.49 | 10.00 | 2.600 | 0.436 | 0.240 X228 2900 254 65 11.1 6.1
Cc9X20 588 | 9.00 | 2.648 | 0.413 | 0.448 C230X30 | 3790 229 67 10.5 1.4
X 15 4.41 9.00 | 2.485 | 0.413 | 0.285 X22 2850 229 63 10.5 7.2
X13.4 3.94 | 9.00 | 2.433 | 0.413 | 0.233 X19.9 2540 229 61 10.5 5.9
C8X185 | 551 8.00 | 2.527 | 0.390 | 0.487 C200X27.9 | 3550 203 64 9.9 124
X13.7 4.04 | 8.00 | 2.343 | 0.390 | 0.303 X20.5 2610 203 59 9.9 7.7
X11.5 3.38 | 8.00 | 2.260 | 0.390 | 0.220 X171 2180 203 57 9.9 5.6
C7X147 | 433 | 7.00 | 2.299 | 0.366 | 0.419 C180X22 | 2790 178 58 9.3 10.6
X12.2 3.6 7.00 | 2194 | 0.366 | 0.314 X18.2 2320 178 55 9.3 8.0
X9.8 287 | 7.00 | 2.090 | 0.366 | 0.210 X14.6 1850 178 53 9.3 53
C6X13 3.83 | 6.00 | 2.157 | 0.343 | 0.437 C 150 X19.3 | 2470 152 54 8.7 11.1
X10.5 3.09 | 6.00 | 2.034 | 0.343 | 0.314 X 15.6 1990 152 51 8.7 8.0
X 8.2 24 6.00 1.920 | 0.343 | 0.200 X12.2 1550 152 48 8.7 5.1
C5X9 264 | 5.00 1.885 | 0.320 | 0.325 C130X13 1700 127 47 8.1 8.3
X 6.7 197 | 5.00 1.750 | 0.320 | 0.190 X10.4 1270 127 44 8.1 4.8
C4X72 213 | 4.00 1.721 | 0.296 | 0.321 C 100 X10.8 | 1370 102 43 7.5 8.2
X5.4 1.59 | 4.00 1.584 | 0.296 | 0.184 X8 1030 102 40 7.5 4.7
X4.5 1.32 | 4.00 1.584 | 0.296 | 0.125 X6.7 852 102 40 7.5 3.2
C3X6 1.76 | 3.00 1.596 | 0.273 | 0.356 C75X8.9 1130 76 40 6.9 9.0
X5 1.47 | 3.00 1.498 | 0.273 | 0.258 X74 948 76 37 6.9 6.6
X4 1.21 3.00 1.410 | 0.273 | 0.170 X 6.1 781 76 35 6.9 4.3
X3.5 1.03 | 3.00 1.372 | 0.273 | 0.132 X5.2 665 76 35 6.9 34

A Chiéu day ban canh va ban bung phu thudc vao phwong phap can; khéng quy dinh cac sai sé cho
phép cula cac kich thwdc nay.
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Bang A2.6 Thép chir [ ky hiéu MC
Y {t{
T
—_— frs—-tw
X X |d
-»qu—-x
Y
b
Ky hiéu ) Ban canh Chiéu Ky hicu Ban canh Chiéu
(Chieucao | Dién | Chieu | opis | cpigy | 98Y (Chiducao | Dién | Chidu | Chidu | chidu | &Y
(inch) x tich cao . 4 ban (mm) x khéi tichA | caod N 4 ban
trong lwong A, d, rong, ay, bung Py ’ rong, ay, bung
s . bs, tr, lwong (kg/m mm mm by, tr,
(pound/foot inch inch inch inchA tw, dai) mm mmA tw,
dai)) : : inch? mm?
MC 18 X 58 | 17.10 | 18.00 | 4.200 | 0.625 | 0.700 MC 460 X 86 | 11000 | 457 | 107 | 159 | 17.8
X519 | 1530 | 18.00 | 4.100 | 0.625 | 0.600 X772 9870 | 457 | 104 | 159 | 152
X458 | 1350 | 18.00 | 4.000 | 0.625 | 0.500 X 68.2 8710 | 457 | 102 | 159 | 127
X427 | 12.60 | 18.00 | 3.950 | 0.625 | 0.450 X 63.5 8130 | 457 | 100 | 159 | 114
0 00 | 00
MC 13X 50 | 14.70 | 13.00 | 4.412 | 0610 | 0.787 MC330X74 | 9480 | 30 | 112 | 155 | 20.0
X 40 11.80 | 13.00 | 4.185 | 0.610 | 0.560 X 60 7610 | 30 | 106 | 155 | 14.2
X 35 10.30 | 13.00 | 4.072 | 0610 | 0.447 X 52 6640 | 30 | 103 | 155 | 114
X318 935 | 13.00 | 4.000 | 0.610 | 0.375 X 473 6030 | 30 | 102 | 155 | 95
0 00 | 00
MC 12X 50 | 14.70 | 12.00 | 4.135 | 0.700 | 0.835 MC 310X 74 | 9480 | 305 | 105 | 17.8 | 21.2
X 45 13.20 | 12.00 | 4.010 | 0.700 | 0.710 X 67 8502 | 305 | 102 | 17.8 | 18.0
X 40 11.80 | 12.00 | 3.890 | 0.700 | 0.590 X 60 7610 | 305 | 98 | 17.8 | 15.0
X 35 10.30 | 12.00 | 3.765 | 0.700 | 0.465 X 52 6620 | 305 | 96 | 17.8 | 11.8
X 31 912 | 12.00 | 3.670 | 0.700 | 0.370 X 46 5800 | 305 | 93 | 17.8 | 94
M?o% X | 310 | 12.00 | 1.500 | 0.309 | 0.190 MC12180 X | 2000 | 305 | 38 78 | 48
0.00 0.000 | 0.000 | 0.000 0 00 | 00
Mﬂ? X 11210 | 10,00 | 4321 | 0575 | 0.796 M%f‘azo X | 7810 | 254 | 110 | 146 | 202
X 33.6 987 | 10.00 | 4.100 | 0575 | 0.575 X 50 6370 | 254 | 104 | 146 | 146
X 28.5 837 | 10.00 | 3.950 | 0.575 | 0.425 X 42.4 5400 | 254 | 100 | 146 | 10.8
MC10X25 | 7.35 | 10.00 | 3.405 | 0.575 | 0.380 MC 250X 37 | 4740 | 254 | 86 | 146 | 97
X 22 645 | 10.00 | 3.315 | 0.575 | 0.290 X 33 4160 | 254 | 84 | 146 | 74
MC10X 84 | 246 | 10.00 | 1.500 | 0.280 | 0.170 MC1§550 X | 1500 | 254 | 38 71 43
X 6.5 191 | 1000 | 1170 | 0202 | 0.152 X97 1240 | 254 | 28 5.1 3.9
MCOX254 | 7.47 | 9.00 | 3500 | 0.550 | 0.450 M03§380 X | 4820 | 220 | 88 | 140 | 114
X 23.9 7.02 | 9.00 | 34501 | 0.550 | 0.400 X 35.6 4530 | 229 | 87 | 140 | 102
MC8X228 | 670 | 800 | 3502 | 0525 | 0.427 M03§°90 X | 4320 | 203 | 88 | 133 | 108
X214 628 | 800 | 3450 | 0.525 | 0.375 X318 4050 | 203 | 87 | 133 | 95
MC8X20 | 588 | 800 | 3.025 | 0.500 | 0.400 MCZSOSO X | 3700 | 203 | 76 | 127 | 102
X187 550 | 8.00 | 3478 | 0.500 | 0.353 X 27.8 3550 | 203 | 75 | 127 | 9.0
MC8X85 | 250 | 800 | 1874 | 0311 | 0.179 M(:éoso X 1 4610 | 203 | a7 79 | 45
MC7X227 | 667 | 7.00 | 3603 | 0500 | 0.503 M%;sso X | 4300 | 178 | 91 | 127 | 128
X 19.1 561 | 7.00 | 3452 | 0.500 | 0.352 X 28.4 3620 | 178 | 87 | 127 | 89
MC6X18 | 529 | 6.00 | 3.504 | 0475 | 0.379 MCZQS‘SSO X | 3410 | 152 | 88 | 121 | 96
X 153 450 | 600 | 3500 | 0.385 | 0.340 X 228 2000 | 152 | 88 | 98 | 86




AASHTO M160 TCVN xxxx:xx

Ky hiéu ) Ban canh Chiéu Ky hicu Ban canh Chiéu
(Chieucao | Dién | Chieu | s | o, | daY (Chiducao | Dien | Chidu | Chidu | chidu | &Y
(inch) x tich | cao | o da ban (mm) xkhéi | tich A, | caod, | rong, | da ban
trong lwong A, d, ong, Y, bung 2 ’ >Ng, Y, bung
s . bs, tr, lwong (kg/m mm mm by, tr,
(pound/foot inch inch inch inchA tw, dai) mm mmA tw,
dai)) ! ! inch® mmA
MC6X163 | 479 | 6.00 | 3.000 | 0475 | 0.375 M021530 X 13090 | 152 | 76 | 121 | 95
X 15.1 444 | 600 | 2.941 | 0475 | 0316 X 22.5 2860 | 152 | 74 | 121 | 80
MC6X12 | 353 | 6.00 | 2497 | 0375 | 0.310 MC1;59° X 1 280 | 152 | 63 | 95 | 7.9
MC6X7.0 | 207 | 006 | 1.875 | 0291 | 0.179 MC1 (1)540 X | 4341 | 152 | 48 | 74 | 45
X 6.5 1.93 | 006 | 1.850 | 0.291 | 0.155 X 9.7 1250 | 152 | 47 | 74 | 3.9
MC4X | 402 | 004 | 2500 | 0.500 | 0.500 MC 100X | 5504 | 102 | 64 13 13
13.8 20.5
MC3X71 | 200 | 003 | 1.938 | 0.351 | 0.312 M?Jg X | 4348 | 76 | 49 | 89 | 709

A Chiéu day ban canh va ban bung phu thudc vao phwong phap can; khéng quy dinh cac sai sé cho
phép cula cac kich thwéc nay.
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Bang A2.7 Thép géc déu canh

Y
o
y4
N
X X
L _1_)'
J
N
WY Z
Kich c& va chiéu | Trong lwong trén | Dién tich A, Kich c& va chiéu day, | Khéilwong trén | Dién tich A,
day, inch 1foot dai, Ib inch? mm 1m dai, kg mm?
L8X8X1Y 56.90 16.70 L203 X 203 X 28.6 84.7 10800
L8X8X1 51.00 15.00 L203 X 203 X 25.4 75.9 9680
L8X8X % 45.00 13.20 L203 X 203 X 22.2 67.0 8500
L8X8X % 38.90 11.40 L203 X 203 X 19.0 57.9 7360
L8X8X ¥% 32.70 9.61 L203 X 203 X 15.9 48.7 6200
L8X8X ¥, 29.60 8.68 L203 X 203 X 14.3 44.0 5600
L8X8X 4 26.40 7.75 L203 X 203 X 12.7 39.3 5000
L6X6X1 37.40 11.00 L152 X 152 X 25.4 55.7 7100
L6X6X % 33.10 9.73 L152 X 152 X 22.2 49.3 6280
L6X6X % 28.70 8.44 L152 X 152 X 19.0 42.7 5450
L6X6X % 24.20 7.11 L152 X 152 X 15.9 36.0 4590
L6X6X ¥, 21.90 6.43 L152 X 152 X 14.3 32.6 4150
L6X6X 4 19.60 5.75 L152 X 152 X 12.7 29.2 3710
L6X6X %, 17.20 5.06 L152 X 152 X 11.1 25.6 3270
L6X6X ¥% 14.90 4.36 L152X 152 X 9.5 22.2 2810
L6X6X ¥, 12.40 3.65 L152 X 152 X 7.5 18.5 2360
L5X5X % 27.20 7.98 L127 X 127 X 22.2 40.5 5150
L5X5X % 23.60 6.94 L127 X 127 X 19.0 35.1 4480
L5X5X ¥% 20.00 5.86 L127 X 127 X 15.9 29.8 3780
L5X5X 4% 16.20 4.57 L127 X 127 X 12.7 24.1 3070
L5X5X %, 14.30 4.18 L127 X 127 X 11.1 21.3 2700
L5X5X ¥% 12.30 3.61 L127 X 127 X 9.5 18.3 2330
L5X5X ¥, 10.30 3.03 L127 X 127 X 7.9 15.3 1960
L4X4X ¥ 18.50 5.44 L102 X 102 X 19.0 27.5 3510
L4X4X % 15.70 4.61 L102 X 102 X 15.9 23.4 2970
L4X4X Y 12.80 3.75 L102 X 102 X 12.7 19.0 2420
L4X4X Y, 11.30 3.31 L102 X 102 X 11.1 16.8 2140
L4X4X ¥4 9.80 2.86 L102 X 102 X 9.5 14.6 1850
L4X4X ¥, 8.20 2.40 L102 X 102 X 7.9 12.2 1550
L4X4X y 6.60 1.94 L102 X 102 X 6.4 9.8 1250
L3/ X3y X Y% 11.10 3.25 L89 X 89 X 12.7 16.5 2100
L3y X3Y% X % 9.80 2.87 L89 X 89 X 11.1 14.6 1850
L3y X3y X ¥% 8.50 2.48 L89 X 89 X 9.5 12.6 1600
L3y X34 X ¥ 7.20 2.09 L89 X 89 X 7.9 10.7 1350
L3y X3y X Y 5.80 1.69 L89 X 89 X 6.4 8.6 1090

A Chiéu day ban canh va ban bung phu thudc vao phwong phap can; khéng quy dinh cac sai sé cho
phép cula cac kich thwéc nay.
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Bang A2.7 (tiép theo)

Kich c& va chiéu | Trong lwong trén | Dién tich A, Kich c& va chiéu | Khéilwgngtrén | Dién tich A,
day, inch 1foot dai, Ib inch? day, mm 1m dai, kg mm?
L3X3X Y4 9.40 2.75 L76 X 76 X 12.7 14.0 1770
L3X3X %, 8.30 2.43 L76 X 76 X 11.1 12.4 1570
L3X3X ¥% 7.20 2.11 L76 X 76 X 9.5 10.7 1360
L3X3X %, 6.10 1.78 L76 X 76 X 7.9 9.1 1150
L3X3X 4 4.90 1.44 L76 X 76 X 6.4 7.3 929
L3X3X ¥, 3.71 1.09 L76 X 76 X 4.8 55 703
L2UX2Y% X ¥ 7.70 2.25 L64 X 64 X 12.7 11.4 1450
L2UX24% X % 5.90 1.73 L64 X 64 X 9.5 8.7 1120
L2YX2Y% X %, 5.00 1.46 L64 X 64 X 7.9 74 942
L2UX2Y% X ¥ 4.10 1.19 L64 X 64 X 6.4 6.1 768
L2X2 ) X X 3.07 0.90 L64 X 64 X 4.8 4.6 561
L2X2X % 4.70 1.360 L51 X 51X 9.5 7.0 877
L2X2X ¥, 3.92 1.150 L51X51X7.9 5.8 742
L2X2X Y 3.19 0.938 L51 X 51X 6.4 47 605
L2X2X ¥, 2.44 0.715 L51 X 51X 4.8 3.6 461
L2X2X ¥ 1.65 0.484 L51 X 51X 3.2 2.4 312
L1¥% X1% X ¥ 2.77 0.813 L44 X 44 X 6.4 4.1 525
L1¥% X1% X ¥, 2.12 0.621 L44 X 44 X 4.8 3.1 401
L1 X1¥% X % 1.44 0.422 L44 X 44 X 3.2 2.1 272
L1y X1% X Y 2.34 0.688 L38 X 38 X 6.4 34 444
L1% X1% X ¥, 1.80 0.527 L38 X 38X 4.8 2.7 340
L1y X1% X % 1.52 0.444 L38 X 38 X 4.0 2.2 286
L1% X14% X % 1.23 0.359 L38 X 38 X 3.2 1.8 232
L1y X114 X 4 1.92 0.563 L32X32X6.4 2.8 363
L1y X1Y% X ¥, 1.48 0.434 L32X32X4.8 2.2 280
L1y X1 X % 1.01 0.297 L32X32X3.2 1.5 192
L1X1X Y 1.49 0.438 L25 X 25 X 6.4 2.2 283
L1X1X ¥, 1.16 0.340 L25 X 25 X 4.8 1.8 219
L1X1X ¥ 0.80 0.234 L25 X 25 X 3.2 1.2 151
Ly X %X % 0.59 0.172 L19X 19X 3.2 0.9 111

A Chiéu day ban canh va ban bung phu thudc vao phwong phap can; khéng quy dinh cac sai sé cho
phép cuta cac kich thwéc nay.
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AASHTO M160

Bang A2.8 Thép géc khéng déu canh

Y
ri‘.
z M
X7 ; X
k%____ )
3
y Z

Kich c& va chiéu | Trong lwong trén | Dién tich A, Kich c& va chiéu | Khéilwgngtrén | Dién tich A,
day, inch 1foot dai, Ib inch? day, mm 1m dai, kg mm?
L8 X6 X1 44.2 13.00 L203 X 152 X 25.4 65.5 8390
L8 X6 X% 39.1 11.50 L203 X 152 X 22.2 57.9 7420
L8X6X ¥ 33.8 9.94 L203 X 152 X 19 50.1 6410
L8X6X % 28.5 8.36 L203 X 152 X 15.9 42.2 5390
L8 X6 X ¥, 25.7 7.56 L203 X 152 X 14.3 38.1 4880
L8X6X Y% 23.0 6.75 L203 X 152 X 12.7 34.1 4350
L8 X6 X %, 20.2 5.93 L203 X 152 X 11.1 29.9 3830
L8 X4 X1 374 11.00 L203 X 102 X 25.4 55.4 7100
L8X4X % 33.1 9.73 L203 X 102 X 22.2 49.3 6280
L8X4X ¥ 28.7 8.44 L203 X 102 X 19 42,5 5450
L8 X4 X % 24.2 7.11 L203 X 102 X 15.9 36.0 4590
L8 X4 X ¥, 21.9 6.43 L203 X 102 X 14.3 324 4150
L8X4X Y 19.6 5.75 L203 X 102 X 12.7 29.0 3710
L8 X4 X %, 17.2 5.06 L203 X 102 X 11.1 25.6 3260
L7X4X ¥ 26.2 7.69 L178 X 102 X 19 38.8 4960
L7 X4 X % 22.1 6.48 L178 X 102 X 15.9 32.7 4180
L7 X4 X Y 17.9 5.25 L178 X 102 X 12.7 26.5 3390
L7 X4 X %, 15.7 4.62 L178 X 102 X 11.1 23.4 2980
L7 X4 X % 13.6 3.98 L178 X 102 X 9.5 20.2 2570
L6 X4 X % 27.2 7.98 L152 X 102 X 22.2 40.3 5150
L6 X4 X ¥ 23.6 6.94 L152 X 102 X 19 35.0 4480
L6 X4 X % 20.0 5.86 L152 X 102 X 15.9 20.6 3780
L6 X4 X ¥, 18.1 5.31 L152 X 102 X 14.3 26.8 3430
L6 X4 X Y 16.2 4.75 L152 X 102 X 12.7 24.0 3060
L6 X4 X %, 14.3 4.18 L152 X 102 X 11.1 21.2 2700
L6 X4 X % 12.3 3.61 L152 X 102 X 9.5 18.2 2330
L6 X4 X ¥, 10.3 3.03 L152 X 102 X 7.9 15.3 1950
L6 X3 Y% X 4% 15.3 4.50 L152 X 89 X 12.7 22.7 2900
L6 X3 Y% X % 11.7 3.42 L152 X 89 X 9.5 17.3 2210
L6 X3 % X ¥, 9.8 2.87 L152 X 89 X 7.9 14.5 1850
L5X3Y% X ¥ 19.8 5.81 L127 X 89 X 19 29.3 3750
L5X3Y% X % 16.8 4.92 L127 X 89 X 15.9 24.9 3170
L5X3Y% X Y% 13.6 4.00 L127 X 89 X 12.7 20.2 2580
L5X3Y% X % 10.4 3.05 L127 X 89 X 9.5 15.4 1970
L5X3 )% X ¥ 8.7 2.56 L127 X 89X 7.9 12.9 1650
L5X3Y% X 4 7.0 2.06 L127 X 89 X 6.4 10.4 1330

A Chiéu day ban canh va ban bung phu thudc vao phwong phap can; khéng quy dinh cac sai sé cho
phép cula cac kich thwéc nay.
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Bang A2.8 (tiép theo)
Kich c& va chidu Trongluong | e ich A, Kich c& va chidu | Khéilwong trén | Dién tich A,
day, inch trén 1f|g°t dai, inch? day, mm 1m dai, kg mm?
L5X3X 4 12.8 3.75 L127 X 76 X 12.7 19.0 2420
L5X3X %, 11.3 3.31 L127 X 76 X 11.1 16.7 2140
L5X3X ¥ 9.8 2.86 L127 X 76 X 9.5 145 1850
L5X3X %, 8.2 2.40 L127 X 76 X 7.9 12.1 1550
L5X3X ¥ 6.6 1.94 L127 X 76 X 6.4 9.8 1250
LAX3 % X % 11.9 3.50 L102 X 89 X 12.7 17.6 2260
LAX3 % X % 9.1 2.67 L102 X 89X 9.5 135 1720
L4X3 4 X %, 7.7 2.25 L102 X 89X 7.9 1.4 1450
LAX3 % X Y 6.2 1.81 L102 X 89 X 6.4 9.2 1170
L4X3X % 13.6 3.98 L102 X 76 X 15.9 20.2 2570
L4X3X 4 11.1 3.25 L102 X 76 X 12.7 16.4 2100
L4X3X % 8.5 2.48 L102 X 76 X 9.5 12.6 1600
L4X3X %, 7.2 2.09 L102X 76 X 7.9 10.7 1350
L4X3X ¥ 5.8 1.69 L102 X 76 X 6.4 8.6 10090
L3 % X3X 4 10.2 3 L89 X 76 X 12.7 51.5 1940
L3 % X3X %, 9.1 2.65 L89 X 76 X 11.1 135 1710
L3 % X3X % 7.9 2.3 L89 X 76 X 9.5 1.7 1480
L3 % X3X %, 6.6 1.93 L89 X 76 X 7.9 9.8 1250
L3 % X3X Y% 5.4 1.56 L89 X 76 X 6.4 8 1010
L3y X24 X % 9.4 2.75 L89 X 64 X 12.7 13.9 1770
L3y X244 X % 7.2 2.1 L89 X 64 X 9.5 10.7 1360
L3 % X2 4 X ¥, 6.1 1.78 L89 X 64 X 7.9 9 1150
L3y X244 X Y 4.9 1.44 L89 X 64 X 6.4 7.3 929
L3X2 4% X % 8.5 2.5 L76 X 64 X 12.7 12.6 1610
L3X2 % X %, 7.6 2.21 L76 X 64 X 11.1 11.3 1430
L3X2 4% X ¥ 6.6 1.92 L76 X 64 X 9.5 9.8 1240
L3X2 4 X %, 5.6 1.62 L76 X 64 X 7.9 8.3 1050
L3X2 4 X % 4.5 1.31 L76 X 64 X 6.4 6.7 845
L3X2 4 X ¥, 3.39 0.996 L76 X 64 X 4.8 5.1 643
L3X2X 4 7.7 2.25 L76 X 51 X 12.7 115 1450
L3X2X % 5.9 1.73 L76 X 51 X 9.5 8.8 1120
L3X2X %, 5 1.46 L76 X 51 X 7.9 7.4 942
L3X2X ¥ 4.1 1.19 L76 X 51 X 6.4 6.1 768
L3X2X %, 3.07 0.902 L76 X 51 X 4.8 4.6 582
L2X2 4% X ¥ 5.3 1.55 L64 X 51 X 9.5 7.9 1000
L2X2 4 X %, 4.5 1.31 L64 X 51 X 7.9 6.7 845
L2X2 4% X ¥ 3.62 1.06 L64 X 51 X 6.4 5.4 684
L2X2 4 X ¥, 2.75 0.809 L64 X 51 X 4.8 4.2 522
L2y X114 X Y 3.19 0.938 L64 X 38 X 6.4 4.8 605
L2 X1/ X X 2.44 0.715 L64 X 38 X 4.8 3.6 461
L2X1 4% X % 2.77 0.813 L51 X 38 X 6.4 4.2 525
L2X 14 X ¥, 2.12 0.621 L51 X 38 X 4.8 3.1 401
L2X 14 X ¥ 1.44 0.422 L51 X 38 X 3.2 2.1 272

A Chiéu day ban canh va ban bung phu thudc vao phwong phap can; khéng quy dinh cac sai sé cho
phép cula cac kich thwéc nay.
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PHU LUC

(Théng tin khéng bét budc)

X1

X1.1

CUON THEP LA NGUYEN LIEU SAN XUAT SAN PHAM KET CAU THEP

Cudn thép thwdng dwoc dung véi may can thép nong lién tuc. DU hé thdng c6 qua
trinh van hanh can khac nhau, nhwng théng thwong thép dwoc cudn thanh cudn thép
& khodng nhiét do khir (’ng suét. Thong thwdng, nhiét dd nay cao hon khi chiéu day
thép tang. Cudn thwong dwoc cudn ngudi & nhiét dd6 thuwdng vaéi 16i ngoai va trong
ngudi nhanh hon tam 16i. Sy khac nhau vé tbc d6 ngudi cé thé lam két qua do tinh
chét co hoc trong cudn thép khac nhau. Can cé di liéu dé gidm gidi han chay, cwdng
do chiu kéo va dd tdng d6 gian dai cha thép cd téc dd ngudi cham tlr nhiét dd cudn
xubng nhiét d6 khong khi. Sw khac nhau nay bd sung anh hwéng dén tinh chét co hoc
do tao ra sw khac nhau trong phan tich nhiét va phan tich thanh phan héa hoc.

X2
X2A1

X2.2

X2.3

SAI SO VE TINH CHAT CHIU KEO CUA TAM THEP VA THEP HiNH

Cac yéu cau vé tinh chat chju kéo cla Tiéu chuan A 6/A 6M cé muc dich dé phan loai
theo tinh chét co hoc clia dot nhiét luyén thép dé xac dinh sw phu hop véi cac yéu cau
cla tiéu chuan san phdm. Phwong phap thi nghiém d6 khéng cé muc dich xac dinh
gi¢i han trén hoac dudi cta tinh chét chiu kéo tai cac vi tri thi nghiém cé thé cia mot
dot nhiét luyén thép. Ta biét rang tinh chat co hoc phu thudc vao dot nhiét luyén hodc
doan thép riéng 18, 1a ham sé cla thanh phan héa hoc, phwong phap gia céng,
phwong phap thi nghiém va cac yéu t6 khac. Vi thé, ngudi thiét ké hoac kj sw can st
dung céc bién phap hiéu chinh phu hop khi st dung két qua thi nghiém kéo nhw bao
céo thi nghiém kéo. Phwong phap thi nghiém ctia Tiéu chuan A 6/A 6M duoc dung dé
danh gia két cAu thép theo tiéu chuan thiét ké két ciu théng thuong.

Vién S&t va Thép My (AISI) thue hién cong tac khao sat sai s6 lién quan dén tinh chat
chiu kéo xac dinh tir tAm thép va thép hinh’. Két qua khao sat nay cé trong tai liéu Anh
hwéng ctia qué trinh nhiét luyén thép véi tiéu dé "Sai sé trong phan tich san pham va
xac dinh tinh chét chiu kéo - Thép tdm cac bon va thép hinh ban canh rong" (SU/18,
SU/19 va SU/20), phat hanh thang 9 ndm 1974. D liéu trong cac bang thé hién tinh
chét chiu kéo cé thé khac vai sb liéu thi nghiém bao céo. Cac khao sat khac béi AlSI
v&i tiéu dé "Phan tich thdng ké tinh chéat co hoc clia tAm thép" dwoc phat hanh thang 1
nam 2003. Két qua khao sat cho thay két qua thi nghiém trén thép dwoc can ngay nay
néi chung cé gidi han chay nhd nhéat cia thép cao hon va ciing c6 so sanh véi cac két
qua thdng ké clia dot khao sat trudc dé8.

Tiéu chuan A 6/A 6M bao gdbm khéng yéu cau thi nghiém kéo sadn pham; dé phu hop
v&i tiéu chuan san pham, thi nghiém dwoc thwe hién tai noi san xuat hodc gia cong
trwde khi xuét xwdng, trir khi cé quy dinh khéc.

7 An phdm d4u tién dwoc 4n hanh bai Vién S&t va Thép My, 1133 15th Street N.W,
Washington, DC 20036-4700. C6 & tru s& chinh cia ASTM PCN: 29-000390-02.
8 C6 & AISI, truy nhap dia chi http://www.steel.org/infrastructure/bridges/index.html.
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X2.4

X2.5

Nhom lam viéc ctia Hoi ddng A01.02 da xac dinh va xem xét cac di liéu gan nhat cua
AISI8, thdy rang sai sb tinh chét chiu kéo cla tdm thép va thép hinh c6 thé la ham sb
clia cac yéu cau: do léch tiéu chuan bang 4% cudng d6 chiu kéo yéu cau, bang 8%
gidi han chay; va bang 3 diém phan tram clia do kéo dai yéu cau. Khado sat thang 1
nam 2003 cho két qua twong tuw.

Tiéu chuan nghiém thu san phadm dwa trén cac gia tri nay, cé thé ndm dwdi gidi han
nhd nhat hodc ndm trén gi¢i han I1&n nhat cho phép cua tiéu chuan san pham, noi
chung van duoc nha san xuat nghiém thu. Sai s6 dé c6 thé dwoc ngudi st dung lay
lam c&n c& dé nghiém thu sadn pham két ciu thép, du sai sb bén trong clia ching,
khac v&i cac yéu cau cla tiéu chuan san pham khi thi nghiém kéo.

X3
X3.1

X3.2

X3.3

X3.4

X1.1.1.
X1.1.2.
X1.1.3.

X3.4.1

KHA NANG HAN CUA THEP

Kha nang han cda thép la thuat ngir thwong lién quan dén tinh twong dbi dé dang cua
thép dwoc han bang phwong phap théng thuwong. Do khé xuét hién trong thép khi téc
dd ngudi cung voi cac chu ky han nhiét tao ra cac cau tric vi mo (vi dy, martensite)
lam cho vat liéu gion hodc, théng thwéng hon, phat sinh vét niet hydro (hodc ngudi)®.
(Béng cirng hodc vét nivt ndng 1a hiém khi xay ra va khéng néu & day. Xem Randall dé
biét thém théng tin.)

Do nhay twong dbi ctia thép dé tao ra vét nirt ngudi ciu tric vi mé dwoc goi la d6 tham
t6i va co thé do theo cac cach sau. Phwong phap hay dung nhat la dung céng thic
ham lwong cac bon twong dwong (CE), né xac dinh d6 phan bd dd cing twong dbi
clia cac thanh phan hoa hoc cua thép (vi du, magié, vanadium) chuyén déi thanh ham
lwong cac bon twong dwong, 1a chat cd dd cirng nhéat. Céng thirc hay s dung nhét la
cong thire [IW (Vién han Quéc t8) thé hién & Muc S31.2, duoc xac dinh 1a phi hop v6i
do thadm tdi dw doan véi khodng st dung cac bon-magié rong va thép hop kim thap™.

Tuy nhién lwu y réng, véi ham lvong cac bon thap (<0.10 %) thép hop kim th4p cé
cwdng do co tir hdn hop cla hop kim nhd va phwong phap gia cong nhiét duwoc s
dung trong cac cong thirc khac co thé cho d6 thAm todi va do nhay vét nit ngudi chinh
xac hon'".

V&i sb lwgng rng dung 1&n cla két ciu, khong nhiét thiét phai ap dung gi¢i han CE.
Tuy nhién, dé& xac dinh m&c dd 6n dinh dé tranh v& ngudi, kiém soat thanh phan héa
hoc trong Muc S31, nén lwu y [a mét vai hé sé anh hudng dén ham lwong CE Ion
nhat, nhu sau:

San xuét mdi néi ngam/chiéu day kim loai co’ ban.

Sv phu hop gitra cwong d6 kim loai don va kim loai co ban.

Gia nhiét trww¢dc va nhiét dé vuwot qua.

Sw sach sé cta kim loai don va kim loai co ban.

9 Graville, B, A, C4c vén dé lién quan dén kiém soat vét niit khi uén nguéi, Céng ty cau Dominion, 1975.

10 Bailey, N, "Phat trién va str dung gia tri cac bon twong dwong & Anh", D¢ t6i tham cua thép, Nha xuét ban
Abington, 1990.

" Vién han Quéc té, "Hudng dan luyén kim han va kha n&ng han cla thép ham lwgng cac bon thap can néng",
Tai liéu HS/1IW-843-87.
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X3.4.2

X3.5

X3.6

Nhiét dé dau vao.

Du cho rang thép cé CE thap khéng bi nit do han, nhung khi danh gia sw hw héng do
han hodc v& thép co ban HAZ (viing anh hwdng nhiét) ctia cac loai thép nay ciing can
quan tam dén nhirng yéu td trén va ciing nhw cac yéu td khac.

Lwu y rdng ham lwong cac bon twong dwong chi 1a d& danh gia van dé han la chinh,
va khéng phu thudc vao tinh toan ven ctia médi han. St dung chinh xac tiéu chuén han,
thwe hién viéc ghép ndi véi nhivng kinh nghiém thyc té vé diéu kién xay dung.

X4

X4.1

X4.2

X4.2.1

X4.2.2

X4.3

X4.3.1

X4.3.2

X4.4

BAN KINH KHI UON NGUOI

Ban kinh cong bén trong nhé nhéat khuyén dung khi uén ngudi tham khado Tiéu chuén
t nhém A dén F theo quy dinh trong Bang X4.1. Cac ban kinh cong khuyén dung liét
ké trong Bang X4.2 chi la gia tri nhé nhéat khi ché tao trong xwdng théng thwdng. Vat
liéu khéng dat yéu cau khi ché tao theo Bang X4.2 cé thé bj loai bd va thdng bao t&i
ngudi cung cap thép. Néu yéu cau udn véi ban kinh nhd hon, nén héi y kién nha san
xuat.

Ban kinh udn va ban kinh ciia khudn trén nén s dung nhw quy dinh cho phép. Chiéu
réng ngang mét ctia khudn cd dinh nén bang it nhat 8 lan chiéu day tAm. Thép cwdng
d6 cao hon lay d mé& Ién hon. Mat ctia ban khuén tai vi tri ubn phai nhan.

Cac vét nirt khi ubn ngudi & canh ngoai, canh cat bang xé hodc cat bang khi gas nén
duwoc loai bd bang phwong phap nghién ép. Géc sac canh va 16 duc hoac tao 16 bang
khi gas nén dwgc vat bd hoac mai thanh ban kinh tron.

Néu co thé, cac phan dwoc tao nhw 1a dwong ubn vudng goéc véi hwdng can cudi
cung. Néu can thiét ubn theo huwéng song song véi huéng can cubi ciing, ban kinh
udn phai Ién hon (1 % lan gia tri quy dinh trong Bang X4.2, ap dung khi uén vuéng géc
véi hwéng can cudi cung).

Tham khao:

Holt, G, E., , "Ban kinh udn ngudi nhé nhét - Bao cdo cudi cung" Tap doan cong nghé
Concurrent, 27/1/1997.

Brockenbrough, R, L, "Hwéng dan cach udn ngudi" R, L, Brockenbrough va Hiép hoi,
28/6/1998.

Céac tham khao cua Vién Sat va Thép My, 1101 17th Street NW, Washington, DC
20036-4700.
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Bang X4.1 - Phan loai theo cac nhém khi uén ngudi

Tiéu chuan Mac NhomA
A 36/A 36M B B
A 131/A 131M A,B,D,CSVvaE B
A, B, D, CSvaE (titca B
ngudi)
AH32, DH32, EH32 va
FH32
AH36, DH36, EH36 va
FH36

A 242/A 242M
A 282/A 282M

A 514/A 514M
A 529/A 529M
A 572/A 572M

A 573/A 573M

A588/A 588M
A 633/A 633M
A 656/A 656 M

A 678/A 678M

A 709/A 709M

A 710/A 710M
A 808/A 808M
A 852/A 852M
A 871/A 871M
A 945/A 945M

AH40, DH40, EH40 va
FH40
B

A hoac B

C hodc D

bat ky

50 [345] ho&c 55 [380]
42 [290]

50 [345]

55 [380]

60 [415] hoac 65 [450]
58 [400] ho&c 65 [450]
70 [485]

bat ky

béat ky

50 [345]

60 [415]

70 [485]

80 [555]

A hoac B

C hodc D

36 [250]

50 [345], 50W [W345] hodc
HPS 50W [HPS 345W]
HPS 70W [HPS 485W]
100 [690] hodc 100W
[690W]

A
B

B
60 [415] ho&c 65 [450]
50 [345] hosc 65 [450]

MO OWOOTMMOWwOOWWMOOwWOTMwmWw>0 O O O

Wm0

A Thép co ty sb gitra cwdng d6 chiu kéo nhd nhét quy dinh trén gidi han chay nhé nhét quy dinh bang
hoac nhd hon 1.15 1a Nhom F, cac thép khac la tir Nhom A dén E, dwge phan nhdm dwa trén cac gia tri
giong nhau quy dinh vé d6 gian dai cia mau 2 inch [50 mm].

B Mac thép khong &p dung trong tiéu chuén nay.
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Bang X4.2 - Ban kinh bén trong nhé nhéat khuyén dung khi uén ngudi®

Chiéu day (t) inch [mm]
.5 | <=3/4inch | >3/4+1inch > 1+2inch ,
NhOm™ | o0 mm] | [20+25mm] | [25+50mm] | ~ 2"Mch [50mm]

A 1.5t 1.5t 1.5t 1.5t
B 1.5t 1.5t 1.5t 2.0t
C 1.5t 1.5t 2.0t 2.5t
D 1.5t 1.5t 2.5t 3.0t
E 1.5t 1.5t 3.0t 3.5t
F 1.75t 2.25t 4.5t 5.5t

A Céc gia tri dung khi dwdng udn vudng goc voi hwdng can cubi cung. Nhirng ban kinh nay ap dung khi
ap dung quy dinh & Muc X4.2. V&i dwong ubn hwéng song song véi hwdng can cudi ciing, ban kinh
dwoc nhan véi 1.5.

B Tiéu chudn thép trong nhém cé thé khong gdm khodng chiéu day nhuw liét k& trong bang.
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TOM TAT NHI’NG THAY DPOI

Vi tri nhitng thay ddi trong tiéu chudn nay so v&i tiéu chuan (A 6/A 6M-04b) (phé
chuén 1/4/2005) (do Uy ban A01 thyc hién).

(1) Tén cua Bang 13, 14, 15, A1.13, A1.14, va A1.15 dwoc sra lai.

(2) Trong Bang A2.1, khoang cach gilra cac mat song song bén trong cia ban canh
duwoc tang tir 33.39 inch dén 33.97 inch, va do do: do tang khoi lwgng danh dinh cla
dam 1a 2 Ibs/ft (3 kg/m); d6 tang chiéu sau cta dam Ia 0.58 inch (15 mm); va dién tich
maét c&t ngang sé tang theo nhirng gia tri do.

(2) Thép hinh W 36 x 487 dwoc thém vao Bang A2.1.

Vi tri nhitng thay ddi trong tiéu chudn nay so v&i tiéu chuan (A 6/A 6M-04a) (phé
chuén 1/9/2004) (do Uy ban A01 thyc hién).

(1) Bang A duoc stra lai.
(2) Chu thich 10 dwoc stra lai.
(3) Muc 11.6.1 dwoc stra lai.

Vi tri nhirng thay ddi trong tiéu chuan nay so véi tiéu chuan (A 6/A 6M-04) (phé chuén
1/3/2004) (do Uy ban A01 thuc hién).

(1) Cha thich B trong Bang 3 duoc stra lai.
(2) Muc 11.4.2.1 dwoc stra lai.

(3) Muc 11.4.4 dwoc stra lai.

(4) Tén cta Bang B va Bang C duwoc stra lai.
(5) Muc 11.6.4 va Chu thich 5 bi loai bé.

(6) Muc X2.2 va X2.4 dwgc stra lai.

Vi tri nhitng thay ddi trong tiéu chudn nay so v&i tiéu chuan (A 6/A 6M-03b) (phé
chuén 1/12/2003) (do Uy ban A01 thyc hién).

(1) Muc 14.3 dugc stra lai.
(2) Céac yéu cau bd sung dwoc danh sb lai @& hiéu chinh sai sot.

Vi tri nhitng thay ddi trong tiéu chudn nay so v&i tiéu chuan (A 6/A 6M-03a) (phé
chuén 1/10/2003) (do Uy ban A01 thuc hién).

(1) Muc 11.5.2.2 dwoc stra lai.
(3) Muc 14.3 dugc stra lai.

(3) Muc 18.2.1 dwoc stra lai: dé lam rd tén clia nha san xuat, nhan hiéu, hodc thuong
hiéu chi yéu cau ghi trén thép hinh cé kich thwéc mat cdt ngang Ién nhét I6n hon 6
inch [150 mm].

Tiéu chuén nay la ban quyén cia ASTM International, 100 Barr Harbor Drive, PO Box
C700, West Conshohocken, PA 19428-2959, United States. Cac ban in lai (sao don
ban hay nhiéu bén) cua tiéu chudn nay phai lién hé véi ASTM theo dja chi trén hay sé
dién thoai 610-832-9585, fax 610-832-9555, hoac hép thw dién tr service@astm.org;
hay qua trang web www.astm.org.
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