This international stamdard was developed in acosrdamce with internatiosally recegnized principles an standardization established in the Decision om Prisciples [or the
Develupment of Inbernaiona Standands, Guides and Becommmdatins saaed by 1he World Trade Organiziion Technical Barrsers bs Trode (TET) Commigie.
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Standard Specification for
Structural Steel for Bridges'

This standard is isaed under the fised desigraiion & T09ANEM: 1he sumber immnedimely following the designaton indicmes the year
of priging] alogion or, in e case ol revision, the vear of Bsl sevision, & number mn pareniheses incheates the vea of last reappeoyvsl
A superaript cpetlon Leb imdicaies an odslonal change smee the last revision or reapproval.

1. Scope*

1.1 This specification covers carhon and high-srength low-
alloy sieel structural shapes, plaes, and bars, guenched and
tempered alloy sieel, and stainbess steel for sireciaral plates
intended for use in bridges. Twelve grades are available in five
viekd strength levels as follows:

Grada LS. [BI] Yiedd Birangsh, ksi [MPa]
36 [250) 36 [250]
50 [345] 5O [345]
505 [3455] B [345]
QAT &0 [QST 3a8) B [345]
QAT 505 [QST MA5] B0 [345]
S [345W] 50 [345]
HPS 50W [HFS 345W) 50 [345]
SOCH [3450R) 50 [345]
Q8T 85 [QST450] ES [&5]]
QET 70 [AST4E5] T [E85]
HPS T [HFS £85W) T [£85]
HPE 1HW [HFS G31W] 100 0]

L1 Grades 36 [250], 50 [345], 505 [3455], S50W [345W],
SOCR [345CR], QST 50 [Q5T 343], Q5T 508 [QST 3435],
QST 65 [QST 450], and QFT T [QST 485] are also included
in Specifications A3GAIGM, ASTHASTIM, ADDNADOTN],
ASERASERM, ALOIMALDIOM (UNS S41003), and ADI3S
ANEM respectively. When the requirements of Table 11 or
Tuble 12 or the supplementary requirements of this specifica-
tion are specified, they exceed the requirements of Specifica-
tions AJGAIGM. ASTHASTIM. AYIZIAUIZM. ASHES
ASHSM, ATCICATOIOM (UNMS 541003}, and ADIZADIEM.
Prodduct availability is shown in Table 1.

1.1.2 Grindes SOW [345W], SOCR [345CR], HPS 50W [HPS
J45W ] HPS TOW [HPS 485W). and HPS 100W [HPS 690W|
have enhanced ammosphenic corrosion resistance {see 13.1.2),
Product availability is shown in Table 1.

1.2 Grade HPS T0W [HPS 485W] or HPS 100W [HPS
GO ] shall nat be substitured for Grades 36 [230], 50 [343],
505 [3455], 30W [345W], or HPS 300 [HPS 345W]. Grade
S0%W [M5W], or HPS 50W [HPS 345W] shall not be substi-

" Thas specification is under the jursdictson of ASTM Committee ADI on Sieel.
Sraimless Seel md Relaied Alloys and is the direct respoasibaity of Suboommines
ANOT an Structoral Steel Toe Brakges, Buaklings, Rodling Stock aml Ships,

Current editson approved Moy, 1, 3021, Published November 3021, Ongmally
approved in 1974, Lost previoos edidos oppeoved in 208 as ATOUWATEM - BH.
Do0: 10 RE20EADTR_A0TEn-2

tuted for Grades 36 [250], 50 [345] or 505 [M55] without
agreement between the purchaser and the supplier.

1.3 When the steel 15 i be welded, 115 presupposed that a
webding procedure suitable Tor the grade of sieel and imtended
use or service will be utilized. See Appendix X3 of Specifica-
tion ARSASM Tor information on weldabliny,

1.4 For structural products i be vsed as lension components
requiring notch toughness wsong, standardized requirements
are provided in this standard, and they are based upon
American Association of State Highway and Transporation
CHlcials (AASHTO) requirements for both fracture crivcal and
non-fracture critical members.

1.5 Supplementary requirements are available but shall
apply only o specified inthe purchoss onder,

1.6 The values stated in either 51 units o inch-pound unis
are o be regarded separately o5 standard, The values stated in
each system may not be exoct equivalents; therefore, each
system shall be vsed independently of the other. Combining
values from the two systems may result in non-conformance
with the stamdard.

1.7 For struciural products produced from coil and fure-
mished without heat treatment o with stress relieving only, the
additional requirements, including additional testing require-
ments and the reporting of additional test resulis, of Specifi-
cation AGSAGM apply.

L& This dmpernarionad standard was developed dn oo
davee with intermativnally recogrized principles on standand-
fzatinn extabliched in the Dedision on Pn’m:u'ln.l'r.'.' for the
Developunent of Mrernational Standards, Guides and Recom-
mendarions issied by the World Trade Organizarion Techinical
Barriers fo Trade (TET) Comminies.

2. Referenced Documents

2.1 ASTM Srandards:’

AnSAGM Specification for General Reguirements for Rolled
Struciural Steel Bars, Plates, Shapes, and Sheet Piling

AZASAM Specificution for Carbon Structural Steel

I Few referemced ASTM stamdasds, visit the ASTH websing, Wl A,
conimct ARTHM Cusiomer Service at service ® mamoong. For Asss! Saak af ASTH
Suedends yolume informatson, refer o the sindard s Document Summary page on
the ARTH wehsile

*& Summuary of Changes section nppears ot the end of this standord
Cioqryagel @ ASTM imlsmabioral, 100 Bar Harbor Draw, PO Box G Wiesd Gonehohockes, PR FRAS-PREA. Lintlsd Stries
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TABLE 1 Tensile and Hardness Reguirements®

More |—Where =, . 7 appears in this table, there is no nequimemenl.
—_— Minimum Elangation, %
Paind ar
i Plate Thickreas, in. EIFMMH“&L;T ity Trwits Sysngih,  T1aies and Bars® Shanast Hn:.r::ﬂnt
mm g o i " i u3i [MPa
fmm Thickress, i [mm] > iﬁi‘pﬂ L [haF) Hince Zimor Hinor  Finar i,
20mm S0mm 200mm EOmm
36 [250| 1a 4.[100], incl W03in[F5smm)  36[250min  55-80 [400-550] 20 23 0 21
inzd
ower 3 m [T5 mm] i [250] min 50 (400 mn 0 19
B [326 a4 (100, incl al 80 [325] min &5 [480) min 18 21 ] M-
QST 50 [Q5T 35] a &l 50 [345] min 5 [450] min & 2"
S [3455] = al S0-£5 £S5 [4507 min g #
[3a5-450™
CIST 505 |O5T g ail ED-E5 &5 [450) min £ 18 21
BOAW (3254 1o 4 (1040, incl al B [345] min T0 [AB8) min =\ 21 ; na -
ared
HPE 50w
[HPE 345W]
EDCH [3450CH| ta 2 [50], incl L) 500 [34:5] min 70 |485) min 18 21
QST &5 QST 450 a Al 66 [450] min B0 [880) min = 14 1
QST 70 QST 484 = Al 71 [485] min &0 [0 min — 14 16
HFS W ta 4 [100], incl “ 70 [&85] min®™  85-110 [SR5-TA0) . 187
[HPE 485 W)
HFS 100W 1o 2% [B51 incl L) 100 [820] min™ 110-130 187 E
[HFS G30W| [750-805|
aver 24t 4 a a0 [620] min® 100130 167 £
[i%5 10 1000], ind ™ [Ga0-uas|

* Spe spocimen onenlation and preparalion subisectian in e Tersion Tests section of Specilication ABAEM.

“ Measured al 0.2 % offsel or 0.8 % exienson under load as desoribed in Section 13 of Test Mathods and Detnitions 4370,

'sEhnguliun and reduction of amea ot regursd o be determred for Toor plates,

2 Far planess. wickss thar 24 in, [G00 mml he reduction of arss requirement, when spoicabie, @ reduced by live parceniags poirts.

= Far plates wider than 24 in. [600 mm], tha slengatian requismant is recuca by B0 perceniags poimis. See alongaton requinement aljusiments in the Tercian Taes
aaction of Spachicaton ARAEM,

* Elongation in 2 in. or 50 mim: 1% % for shapes with Nange thickness over 3 in. [75 mm|.

4 ot applicable.

“ The yisld o lensie ratio shal be 087 ar less lor shapss that are esied from e web location; for all other shepss. the requicement is 088,

A easimum yiekd srenglls ol 70 ki B0 MPa) i permilled b alnaclyesl shepss |l ane reguinsd 1o De lealed Fom e wel Gealion,

* For wids Tiange shapas with Nanga tickrsss ouar 3 In, [75 mm], elongaion in 2 in, of 50 mm of 18 % minimum snpias

* hmaasured on Tha Fig, 3 (Test Mathads and Daefinidiors AT70] 1 Ye-n, (&0-mm] wide spacimen, the alongation is determinad in 8 2-in, o 50-mim gags kngih thal inclacdes
the fraciure and shows the greatest alongation

© 400 % minimum applies § measred on the Fig 3 (Test Methods and Detnilions A370) 14 [30-mm] wide specmer: S0 % minimum appies i measured on e Fig.
4 [Fazt Methods and Defin@ons A370) Yiein, [1225-mm) round speciman.

“HMW’H I Fraciund Crilical Tanawn Comporssets (ees Taoks 12}

AT Test Methods and Definitions for Mechanical Testing AU YAYIIM Specification for High-3trength  Low-Alloy
of Steel Products Sieel Shapes of Sructural Cualiry, Produced by Cuench-
ASTZASTIM Specification for High-Strength Low-Alloy ing and Self-Tempering Process (58T
Cdtlnlbium-'ﬂ'ﬂna_diun'_l Structural Steel AP AMIM Specification for Structural Steel Shapes
ASBEASEEM Specification for High-Swength Low-Alloy A1OIYATOIIM Specification for Higher-Strength Martien-
Structural Steel, up w 30 kst [345 MPa] Minimuom Yield sitic Stainless Steel Plate, Sheet, and Strip
Point, with Atmospheric Corrosion Resistince G101 Guide for Estimating the Atmospheric Corrosion Re-
AGTIAGTIM Specification for Sampling Procedure for Tm- it ] e A T B

paact Testing of Siruciural Steel

[E¥]
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TABLE 2 Grade 36 [250] Chemical Requiremenis (Heat Analysis)

Mome |—Whens ., " appears in this table these ks no requiremsent. The hear snalvsis for mangancse shall be desermined and reponed s desenibed
in the Heni Analysis section of Specification AG/abh,

Plates =15 in, [380 mm| Widih® Bars, Plalas =15 in. [380 mm] Wiath®

Prociuct Thickness,

" Bhapes” A1 To o [20], Ower %m0 1% Ower 1% 00 2%  Ower 2% o 4 [68 Oversaipiw Overitelod
Ml ined [0t 40L incl [0 B5L el %o 100, incl T RBAL I 120 1 0], ing 1010 100
Carbon, max, % 025 nzs DS D28 027 nzs 0=7 .28
Manganese, % X D.ED-1.20 D.ED-1.20 0.85-1.20 X 0,50-0.90 0.E0-0.590
Phesphonas, max, % 004 [alz 1) 0,020 0,020 0030 0o 0.04 .04

Sutlur, max, % 008 [alaz ) 0,020 0,020 0030 [als.] 008 .08

Silicon, % 040 max 040 max 040 max 0N E—0d40 0.15-0.40 040 max 0.40 max {1410 max
Coppsar, min, % whan [k i a0 (R ] 020 020 a0 020 0.2

copper gheal is speci-
figid

A Manganess conient of 085 16 1.35 % ard slcon conberd of 0015 10 040 % is required for ahapes wilh Aange hickness over 3 in [75 mm]
2 Fer gach redusioe of U001 % Dl e specilied carkon macimum, an Pcrasse of 006 % mangansss S te apecliod maximrn wil be peeminied up ¥ 8 madmum
of 1.35 %

TABLE 3 Grade 50 [345] Chemical Requirements” [Heat Analysis)

Sikeon®
Piatess 1 17540,
[&0-mm] Thick, !
Mautimum Diamatar, Shapes with fange | S D":‘; 1‘:*"“ Calumbium
Thicknass, or Distance Carnan, Manganose,”  Phasphorus,© Suitur,” or leg thickness g L0l TR AN )
Botweon Pamlied Faoces. max, % mix, % max, % max, % Fir [75 ] Shapas win anadium,
in. [mm] inchshe, Shegs  1Ane Tickness  and Mragan
Piing, Bars, Zass, awer 3L [T mml.
ard Aclied Toos,
4100] 0.23 1.35 .oan 0.030 0.40 0.15-0.40 Soe Tabin 4

"EI}PPH whian spacilied shal have a minimum confant of 0,20 % by baal analysis (0018 % Iy prociact analyeis)
. minimum by heal analysis of 0.80 % [0.75 % by product anakyss) shall be rquired for al plats ouer 2 in. (10 mm| in tickness; a mnimum of 0.50 %

(0.25 % by product anatysis) shall be required for plales ¥ in. [10 mm] and less in thickness, and for all other products. For sach reduction of 0,00 percentage point belos
the: specified carbon masimum, an increass of 006 percentage point manganese abowe the specfied meaximum is pertted. up o a maximum of 1.60 %.
< & maxinum phcaphones conbert ol 004 56 and & maxarum sullue comanl of 005 %5 are permiled lor the kalloming malarsls:

- Binchirad shapas

- Bam

Piaties, with widihs up o and inciuding 15 in. [380 mm|

O Siscan content in excess of 040 % by haal analysis must be negolisted.
£ Calumbivm and niobiom are inferchangeabls names for the sams elsmenl.

TABLE 4 Grade 50 [345] Alloy Content TABLE 5 Grade SPCR [FM5CR] Chemical Reguiremeanis

Type™ Elamants Hiat Analysts, % {Haat Analysis)
1 Co kb {niabiam]™ 1. D050 0E™ Moms | —Where . .. appenrs in this inble ihere s mo requirement.
z ‘anadium 0.01-0. 157 Elmant Compsiion, %
Carhon 0030 max
3 Columbiem {niabium]® 0. 0060055 Marganese 1.50 max
‘anadium {.om-p. s Phosphons 0.040 max
Calumbium {niabium|® {020 st Suttur 0.0M0 max
ol vanadum Siloon .00 max
* Allgry contiand shall be in aceandanca with Typa 1, 2, or 3 and the contants o ihe Hichoed 1.50 max
appiicabio cloments shall be reparted an the st report. Chromium 0B - 128
# Caolsrmbiem and nichium are imerchangeable names for fhe ssma clomenl. Motybdanum |-
< Produrt analysis bmils = 0004 o 006 %, Mitrogren 0030 max

2 Produet analysis bmils = 00005 017 %,
= Product anahsis finks = 007 1 016 %

312 mon dovd-carrving member, R—a sicel member de-
signed to carry primary design loads, incleding dead, live

3. Terminology

Al Definivions of Terms Specific o This Standaed:

310 fracture crivicel member, n—a main load-carrying
tension member or tension component of a bending member
whose faillure would be expecied o cause collapse of a
structure or bridge without multiple, redundant load paths.

impect, and other loads.

3 1.3 mon-fraciwre critical member, R—a main load-cormying
member whose tailure would not be expecied o couse collapse
of o structure or bridge with multiple, redundant load paths.

A 1.4 mon-tension comprorenl, n—a steel member that is not
in tension under any design loading.
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TAELE 6 Grade S0W [345 W] Chemical Requirements
{Heat Analysis)

Mome | —Types & and B are equivalent oe Specificalion ASSESIASERM,
Grracles A amd B, respeciively.

Composifion, %"
ke

5 Typa & Typa B
Carhon® 0.19 max 020 max
Manganss s 0.80-1.25 075135
Phesahons™ 0,030 max 0030 max
Subur® 00030 max U0 max
Silloon 0.30-0.65 A 15-0.50
Micis 0,40 max 080 max
Chromium 040068 Q40070
Copgar 0.25-0.a0 020040
aradum 002010 001010

A \Wisidabiliey data for hess types Fove been qualfied by FHWA for use in bricge:
consruchon
“ Fer mach rechaddion af 0001 percertage poinl Dekey B apechied masimum e
cabon, an incraass of 008 percaniagh Dot abown Tha speciled meeimum tor
mangaress 5 permimed, p o A masimum of 1,50 %,
= A maximum phosphons conterd of 0.04 % and a maximom subur conterd of 0.05
% are permitted for tha followng malenals

Struciural shapes

Rara

- Pllates with widing up to and inciuding 15 in, [380 mm]

TABLE 7 Grades HPS S0W [HPS 345W] and HPS 70W
[HPS 485 W], and HPS 100W [HPS 650W] Chemical Requirements

[Heat Analysis)
More |—Where =, . 7 appears in this tble, there s no nequimement.
Composifion. %
Grades

HFS SIW Orada
P [HFS 345W], HPS 1000

HIFS W [HPE ES0W]

[HFS. 485W]

Carban 011 max 0.08 max
Manganesa

2.5 in. |65 mm) and undar 1L10=135 0.95=1.50:

COiver 28 in. [B8 mm] 110150 1.85-1.80
Phosghomns 0.0210 max 0015 e
Suturt {1006 max 0006 e
Silipom (. 300,50 (1.1 6-0.28
Caoppsar 135040 g
G 01.35—0.40 065050
Chenmium 145070 400 E5
Midybdanim 0.02-0.08 0.40-0.E5
Vanadiam .00, 05 I.04-0.08
Columbium {nksium)® ke 0.01=0.02
Alumiriemi 0.0 D=0 040 0.020=0.050
Ritrogen 0.04E max 0.1 5 max

“ Tha steal shall ba calciam traatad for sudlide shapa control
# Solumbium and niohium are imerchangeable rames for the sama clement.

3 L5 secowdary member, n—a steel member vsed for align-
ing and bracing of main load-carrying members, or for amach-
ing wlilities, signs, or other ems w them, but oot w directly
support primary design loods

3016 tension component, n—a part or element of o fractore
crtieal or non-lracture critical member that is in ension under
various design loadings,

4. Ordering Regquiremenis

4.1 In addition to the items listed in the ordering informa-
tion section of Specification AGMAGM, the following itlems
should be considersd if applicable:

TABLE 8 Grade 505 [355) Chemical Requirements

[(Heat Analyais)
Elamant Compogition, %
Carhion, ma 03
Mangarese 050 1o 1,507
Siloon, max 040
Vanadim, max os?
Columbium §{nkobium),~ mae oo5e
Phesghons, max [alnzl]
Subur, max oods
Coppsar, max [a¥ 1]
igRE, i QA5
Chegmium, max 035
MuolyDlanum, e 015

A Provided fhal the malio of manganass 10 sullur ig nel Bas than 20 i 1, he
mirimurm fimil lor manganess lor shapss wilth tangs o leg thckness nal
axceedng 1 in. [25 mm] shat ba 0,30 %,

" Thie sum af colambiem (Riokium] and vanadiom shal rot axcesd 015 %,

¥ Columbium and niabium ane imerchangeable names for the sama element.

TABLE 9 Grades QST 50 [QST 345], QST 503 [QST 3458]. QST 65
[QST 450), and QST 70 [QST 485] Chemical Requirements

[Heat Analysis)
Moms I—Boron shall not be ingenticmally added, See Specificniion
Afvaib, Section 7,12, for addiional guidance regarding bhormn,
Mazimiam Conient in %
Grada QST 50 and

05T 508 Grade OET 65 Grada OST 70O
M- [CIST 345] and [GST £50) [QET £85|
[OET 3458)
Carisan o1z iz bz
Manganese 1.60 1.60 1B
Phasphorus 0.030 0030 (L030
Suthr 0,030 0.030 (L030
Silicon Al a0 (EE 1]
Coppar 045 0.3s 045
Hickal 025 n.25 s
Chromism 025 0.25 nis
Molybdarum n.o7 o7 ooT
Columbim 005 (Hi 1oy 0D
{rcbiump®
Wanadium ] {roe 008

* Columbium and nicbium are interchangeabhs names for the same ekement.

TABLE 10 Relationship Betwesn Impact Testing Temperalure
Zones and Minimum Sarvice Tmlul‘!

Zang Mirimum Service Tamperature, 7F [C]
1 0 [-18]
2 Esdiny O b3 -30 [-18 b -34]
3 balow —30 o 60 [-34 b -51]

4.1.1 Type of component {iension or non-tension, fraciure
critical or non-fracture crtical} (see Section [0,

4.2 Impact testing temperature zone {see Table 10,

5. Genersl Beguirements for Delivery

5.1 Siuciural products furnished under this specification
shall conform o the requirements of the current edition of
Specification AGAGM. for the specific structurnl product
ordered, unless a conflict exists in which cose this specification
shall prewval.

5.2 Coils are excluded from gqualification o this specifica-
tion uniil they are processed into a finished structurnl product.
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TABLE 11 Non-Frecture Critical Tension Component Impact Test Requirements

G Thicknass, Kinirreim Avanags Enangy, -1 L)
in. [mm] Tona 1 T 2 Zonag 3
36T [250T1 e 4 [1004 inct 15 [20] at 7OF [217C] 15 [70] &t 40°F [4°C] 15 R M 10°F 10
SOT[345TIA M b 2 [S0] il 15 [20] at FOF [2173) 15 [20] & 40°F [4°C) 15 [20] &1 10°F |-12°3)
05T ?i:'-'ll'l - cwar 2 ho 4 |50 100] el 20 [27] at TOF [2173) 20 [27) ol 40°F [4°C) 20 |27) &t 10°F [-12°C]
B0 [\3‘5 A,
QST 50T sr:uﬂ;a” e 2[5 inel 15 [240] al PIF [2193) 15 [0 &1 A0F [4°C) 15 [20] &1 10°F |-12°C)
QST BOST [CRT J485T)" el 2 e 4 [0 b 100] el 20 [27] al POF [2193) 20 [27] &1 AF [4°C] 20 [27] &1 10°F |-12°)
ENCAT [HSCATE 2 b 2 [540] il 15 [20] at FOF [2173) 15 [20] a1 40°F [4°C) 15 |20 &1 10°F |-12°C)
HEE STWT bo & (100 irscl 20 [27] at 10°F [=1293] 20 [27] &l 10°F |=12°C] o0 |27 &l 10°F |=12°C)
[HPS B4swT #
QST S4T [AST 80T o b 2 (B il 20 [27] at 80°F [16°C) 20 [27] m BFF |- 20 |27] &l -10°F 230
coar 2 e 4 (50 4 100] el 25 [34] al 50°F (1073 25 [] &1 HFF -7 25 |34] &1 -10°F 23T
CIST 70T [QST L8570 b 2 [540] il 20 [27] at 50°F [1073) 20 [27] &t 2°F -T2 20 |27] &l -10°F 2303
coRr 2 b £ S04 100] il 25 [34] at S0°F [1073) 25 [24] &t 2°F -T2 25 |34] &1 -10°F 230
HEE FOWT to & (100 ircl 25 [34] at =10°F [-23%5] 25 [34) &l =10°F [=23°C] 25 [34) @i = 10°F [-23°C)
[HPS JsT]e o
S 10T b 24 (B8] incl 26 [34] ab —30°F [=34°C] 25 [ o —20°F [-34°0] 28 [34) i —20°F |-34°7)
[HPS: G| corr 204 o 4 B8 40 160 ncl A6 [40] at —30°F [-34°C] A5 [40) o —20°F [-24°0] 38 [d0) s —20°F |-34°C)

* The CVM-mpact festing shall be at 9+ frequency in accordance with Specfication AG7FUAGTIM.
B f the yiekd point of the sinsclural produc] exoesds The specifisd minmum valss oy 15 k=i [105Mpa| or mors, the testing temperatures for the minimum avemge enengy
requingd ahal ks rdoced Iy 15°F [B°C] ler aach incremenl or fracion of 10 ke [70 MPa| abees e 15 ke [105 Mpa) axceedance of e agedhied minmsun vaiss] The

yieldl point 5 1ha vaile ghan in e test mpart. Sea sxamples in Tabia Footnots C.5

If the yield poinl or veld strengih for a 30 ksi [345 MPa] mnimum yield sirength sieel is more than 5 ks [a80 MPa| bul not mors than 75 ks (520 MPa), te est
Iemparalune reduclion i 15°F [E5C] I ted weld peinl is mons than 75 Eai [520 MPa] bul /ot mons fhan 85 kai (505 MPa). the eal weeperaiens rchostian is 30°F [17°C]

¥ the yisld point or yisld gtrangth lor @ 65 ki [450 MPa] minimim yiald sirength slesd 5 mang than 80 kxi [550 MPa] hul 601 mora than 90 ked [B20 MPa], tea st
tampaiaiung mduction 5 15°F [B°CL B tha yeld point i mons than B0 kel [B20 MPa] bt not mom than 100 kel [B50 M), The 1as lamperating mduction @ 30°F [17°C].

E the yiokd poirt or yield stngth for a 70 ksi [485 MPaj minimum yold sirenglh shoel s mare than 85 isi [5B5 MPa| bul nol more than 95 ksi [B55 MPa|, the sl
temperaluns reduction s 18°F [B°C)L ¥ the veld peint is more tan 95 k=i (58 MPa] but not mone than 105 k= [T28 MPa). the lest iemperature reducton s 30°F [17°C).
9 The CWH-impact testing shal be al “P* frequency in accordance with Specification ABTLAETIM.

Srructural products prodwced from coil means structural prod-
ucts that hove been cut to individoal lengths from a coil. The
processor directly controls, or is responsible for, the operations
involved in the processing of 4 coil into a finished structural
product. Such operations include decoiling, leveling or
siraightening, hot-forming or cold-forming (if applicable),
cutting to length, testing, inspection, conditioning, heat treat-
ment (if apphicable), packoging, marking, loading for shipment,
and certifcation.

More 1—For sinsctural produects producs]. from ool and - Tumashed
withoan heat wrearmen or with sess relicving anly, twe est resubis are
b peported for coch qualifying coll, Addidonal requirements reganding

struciurnl products produced from ooil are described in Specification
A A s,

6, Materials and Monufscture
.1 For all Grmdes, the steel shall be killed.

6.2 For Grades S0W [345W], Q8T 65 [QST 430], Q58T 70
Q5T 485], HPS 500 [HP5 345W], and HPS 7W [HPS
4E5W]. the steel shall be made o fine grain practice.

6.3 For Grade 505 [3435], the steclmaking practice vsed
shall be one that produces steel having a nitrogen content not
greater than 015 % and includes the addition of one or more
nitrogen-binding elements, or one that produces steel having a
nitrogen content of not greater than 0012 % (with or without

the addition of nitregen-binding clements). The nitrogen con-
tent meed oot be reported, regordiess of which seelmaking

practice was used.

6.4 For Grades HPS 50W [HPS 345W), HPS 700W [HPS
485W], and HPFS 100W [HPS 690W], the steel shall be made
using o Iow-hydrogen proctiee, such oz vacoum degossing
during stee]l making: controlled soaking of the ingos, slabs;
contrelled slow cooling of the ngots, slabs, or plates, or a
combination thereof.

6.5 For Grade HPS 100W [HPS 650W ), the reguirements
for fine austenitic grain size in Specification AGCAGM shall be
med,

0.6 Grades HPS 50W [HPS 345W] and HPS TOW [HPS
455%W] shall be fumished in one of the following conditions;
as-rolled, control-rolled, thermo-mechanical control processed
[TMCP) with or without accelerated cooling, or quenched and
tempered.

6.7 Grde S0CR |3453CK] shall be turnished normalized and
tempered or quenched and rempered.

6.8 For fracture critical base material only, weld repair of
the base metal by the matenal momofaciurer or supplier 15 not
permitted.
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TABLE 12 Fracture Critical Tension Component Impact Test Reguiremanis

Miniraim Test MEnimum &weraga Ensegy,? 10l L]
Thichress
Grags . g F
in. [mm) “"ﬁﬁrﬁ Zonw 1 Zone 2 Zonw 3
I6F [250F) i 4 1000, el 20 1271 25 [34] al FOOF [21°3) 25 [34] at 40°F 4°C] 25 [34] & 10°F [-129C)
s o " in 2 [50, ind 20 [27] 25 [34] at TOOF [21°] 25 [34] at &I°F (£ 25 [34] at 10°F [-127C]
il Ea.w':f? mvar 2 1o 4 |50 8o 100 inel 24 39| a0 [41] at TOOF [1°0] 30 [€1] at L01°F (&) 30 [41] &t 10°F |-1270]
QST S0F [QST S28F° o 2 |5 incl 20 |27 26 [34] at FEF [2190) 26 [34] at 20°F [&o0) 25 [34] al 1FF [-1240)
CET SOSF [DST 24E5F) fvar 2 1o 4 |50 w100 incl 24 [33] A0 [41] a1 FEF (210G a0 [41] al $0°F [&°0] A0 [41] &l 10°F [-12°3)
SDCAF [3450AF) T in 2 [50], incl 20 [27] 25 [34] at TOOF [21°] 25 [34] at &1°F &) 25 [34] at 10°F [-1270]
HFS SOWF in 4 104, incl 24 |39 A0 [41] al 10°F [-127G]  Z0041] ab 10°F [-12°C] 30 [41] & 10°F [-1270]
[HPS 345WF
QST S&F [QST 8aF i 2 |5 incl 24 |23 a0 [41] at SF [1090] 80 fa1] at 20°F (SFA0] 80 [41] at —10°F [0
over 2 1o 4 |5 0o 100] incl 28 [a0] a6 [48] at SOOF [1090] 88 fal] at 20°F [FFA0] A8 (40 -10°F 2390
QST FOF [T LA5F)° i 2 |50 ine 24 [33] 30 [41] 6l SO°F [10°0] 30 [41] al 20°F [7°0] 30 [41] 81 —10°F [-283)
pvar 2 1o 3 |50 1o TH] ind 25 |38] a5 [48] at SO°F [10°0] 35 (48] at 20°F 70 35 [48] at —10°F [-2370)
HFS TIWF I 4 1Y, incl 28 |38] A5 [48] &t A0°F [F303] 35 [44] at —10°F [-23°] 35 [48] @ 10°F [-2370]
[HPS 4B5WF "
S OWE i 21 6], inc! 28 [a0] A5 [0 m —0CF =340 36 [48] at —30°F [=34°C] 95 [40] at —3FF [-4°0)
[HPS B30WF] ovar 2% 1o 4 |65 so 108, incl o Mol permistsd Mot parmitied Mol permited

* The CVM-mpact festing shall be at “P* frequency in accandancn with Spocilication AETAWETEN aecept for plates, for which the samping shall be as folows:
(11 As-rolied (inchuding confral-molled and TMCP) plates shall be sampled a1 each end of each plate-as-mlled.
121 Mormalzed plales shal b= sampled ol cne end of each plale, as beatl irested.
[F) Cuenchsd and enpansd plabes ahall be sampled al aach and o each plale, &3 Faal neaked,
0 e vigkd poinl of e glrociursl prodies] excesds e apecilied minisuam vaios Dy 15 kel [105Maa] or mone, e seding Meenpsealund Tor g minsum asanags ane iy
raquirad shal be rediced by 15°F [E°0] Tor aach inceamanl of raction of 10 kel [0 MPa] abowa B 15 ksi [105 Mpa) exceaadanca of ha apacdfiad minimum vakss] Tha
Ehldpnnt & tha value gl in the lest m&rL Spo guamples in Table Fooinote ©.%
It i yiakd point ar Wald simangih 1or a 50 ke [345 MPA] minimum wiakl sirengin siagl is more Than &5 kei [450 MPA] bul nol moss than 75 kel [520 MPa], the sl
temparalune mduction ts 15°F [E7G], I tha yisld point is mons than 75 ksl [520 MPa] but nof mons than BS ki |55 MPa), tha sl empamiene recducian is 30°F [1770],
E the yiold point or yield stangth or a B5 ksl [450 MPa] minimum yild sirenglh shoel & mare than 80 bsi [550 MPa| bul nol more than 90 ksi [E20 MPaj, the hsl
temperaluns reduction = 18°F [B°CL ¥ tha yeld peint is more San 90 kst (520 MPa] but not mome than 100 k= [B80 MPa). the lest lemperature reducton s 30°F [17°C].
¥ the yeld portt or yield strength for a 70 ksi [455 MPa] minimum yeld sirength sbesl s mare than 85 ksi [B88 MPa] bul nol more than 95 ksi [655 MPa), te test
Iampeses lund raduction B 15°F [B*CL ¥ the veld poinl is mane thae 85 ksl [655 MPa] bul mel mang thar 105 K [T25 MPa). e eal lamperalung reducion & 30°F [17°0]

2 Mot applcabla

6.9 For grades Q8T 30 [Q5T 343], Q5T 05 [Q5T 3455],
Q3T a3 [OQ5T 430, and QST T0 [QET 485], the shapes are
produced by the quenching and self-tempering process (05T
Following rapid quenching to achieve a surface temperature
below the martensite start iemperature, Ms, the shapes shall be
allowved o auto-temper to a self-tempering emperature (5TT)
that shall be FOPF [595°C] minimum and P3HFEF [7057C)
maximum. The 5TT shall be reported on the mill test neport.
Due o the inherent characteristics of the Q8T process, the
shapes shall not be formed nor post weld heat treated ot
temperatures exceeding 1TOOCE [&00°C).

7. Heat Treatment

7.1 For guenched and tempered Grades HPS 50W [HPS
345%W ] and HPS 70W [HPS 485W]. the heat treatment shall be
performed by the manufacturer and shall consist of heating the
steg] o not less than L6S0FF [900°C], guenching it in water or
ail, and tempering it at not bess than THEF [5905C]). The
heat-treating temperstures shall be reported on the test cerifi-
Ciles,

7.2 For Grade HPS 10W [HPS 690W ], the heat treatment
shall be performed by the manufecturer and shall consist of
heating the steel to o temperature in the range from 1600 to
17007 F 870 to U257C). quenching it in water, and tempering it

at nod less than 1030°F [363°C] for a time i be determined by
the manufacturer. The heat-treating temperatures shall be
reporied on the test centificates.

T3 For Grade S30CRE [MACR], the hear treatment shall bhe
performed by the manufaciurer and shall consist of heating the
stecl to 4 temperature in the range of 1600 (o 1700°F [E70 to
025°C]. conling in air or guenching in water, and tempering
between 1200 to 1400°F [650 o T60°C] for a time to be
determined by the manufacturer. The heat-treating tempera-
turcs shall be reported on the test centificates.

8. Chemical Bequiremenis

8.1 The heat analysis shall conform to the requiremenis for
the specified grade, as given in Tables 2-9,

8.2 For Grade 5005 [3455], in addition @0 the elemenis listed
in Tahle &, test reporis shall include, for information., the
chemical analysis for tin. Where the amount of tin is less than
0,02 %, it shall be permissible for the analysis to be reported as
<02 %

8.3 For Grade 505 [3455], the maximum permissible car-
bon equivalent value shall be 047 % for structural shapes with
Auange thickness over 2 im [50 mm], and 045 % for other
structural shapes. The carbon equivalent shall be based on heat
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analysis, The required chemical analysiz as well as the carbon
equivakent shall be reported, The carbon equivalent shall be
calculated using the following Formula:
et .H_u+ | Cr+ M+ V) ) 1+ e
- i 3 : 15
5.4 For Grades Q5T 30 Q5T 345], Q5T 505 [LST 3455],
QST 65 [QST 450], and Q5T 70 [QST 485), the following
Carbron Equivalent Limits apply icalculated wsing the CE
formula in 5.5k
Maximum Carbon Equaalem Limés

{1}

Oende QST 50 [QST M8]: 0,96 %
Gende QST 505 [OST BM53E 0,30 %
Grada QST &5 [Q5T 4500 0.43 %
Grada QST 70 [T 485]: 0.45 %

9. Tensile Requirements

01 The material os represented by 1est specimens, excepl as
specified in 9.2, shall conform o the requirements for tensile
properties given in Table I,

8.2 For Grade 36 [250], shapes less than 1 in.” [64% mm®] in
cross section and bars, other than flats, less than 2 in. [12.5
mim] in thickness or diameter need not be subjected o tension
tests by the manufacturer,

1. Impact Testing Requirements

10.1 Nown-Fraciwre-Critical, T, Tension Componenis—
Structural products ordered Tor vse as lension components of
non-fracture-critical members shall be impact ested in accor-
dance with Specification AGTIAGTIM and as given in Table
[1. The test results shall meet the requirements given in Table
11.

10,2 Fraciure-Critical, F Tension Comporienti—Stniciural
products ordered for use as ension components of fraciure-
critical members shall be impact tested in accordance with
Specification ASTHAGTIM and as given in Table |2, The nest
results shall meet the requirements given in Tahle 12,

10,3 Sreel grades ordered for use without suffis T or F as
listed in 0.1 and 10,2 do not require impact testing and shall
be used as non-lension components of secondary members
only.

1l. Test Specimens and Number of Tension Tests

1.1 For Grades 3a [250], 30 [345], 30W [345W], QST 50
[QET 345], QST 505 [Q5T 3455], Q5T 65 Q5T 450], and
Q8T 70 [QST 485] and non-guenched and tempered Grades
SOCR [345CR]. HPS 50W [HPS 345%W). and HPS 70W [HPS
AESW); location and condition, number of fesis, and prepara-
tion of fest specimens shall meet the requirements of Specifi-
cation Af/AGM.

11.2 The following reguirements, which are in addition to
those of Specification AR AGM, shall apply only 1o Grade HPS
1A [HPS 6900 ] and guenched and tempered Grades SO0CR
[M5CE], HPS 500 [HPFS 345W ], and HPS TOW [HFS 485W).

11.2.1 When possible, all test specimens shall be cut from
the plate in its hegi-tregted condition. IF it 05 necessary o
prepare test specimens from separate pieces, all of these pieces

shall be Tull thickness, and shall be similarly and simulvomse-
ously heat ireated with the material. All such separate pieces
shall be of such size that the prepared test specimens are free
of any varialion in properties due w edge effects,

11,22 Afier final beat treaiment of the plates, one tension
test specimen shall be taken from a cormer of each plate as heat
tresied.

Moms 2—The termn “plage™ ideniifies the “plate as heat irenned,”
12. Retests

2.1 Grwdes 36 | 2500, 50 [ 345], 505 [3455], 5OW [345W ],
QET S0 CET 345]) QST 508 [OST 3455] Q5T 65 [QST 450,
and QST TO [ OST 485] and non-gquenched and tempered SOCE
[345CR ], HPS 500 [HPS 345W] and HPS TOW [HPS 435
shall be retested i accordance with Specification ABSAGM,

12.2 The manufacturer may reheat trest quenched and
tempered plates that fail to meet the mechanical property
requirements of this specification. All mechanical  property
tests shall be repeated when the moterial 15 resubmined for
inspeciion,

13, Atmospheric Corrosion Resistance

13.1 Steels meeting this specification provide three levels of
aimaspheric cormsion resistance:

1311 Steel grades without suffix provide a level of atmo-
spheric commosion resistance typical of carbon or alloy stecl
without copper.

1312 The steel for Grades 50%W [345W]), HPS 50W [HPS
345W), and HPS T0W [HPS 485W] shall have an atmospheric
corrosion resistunee index of 6.0 or higher, caleulated from the
heat analysis in accordance with Guoide GIOL, Predictive
Method Based on the Data of Lamabes and Coburn (see MNote
A When properly exposed to the atmosphere, these steels can
be wsed bare (unpainted) for many applications. The steel for
Crade HPS 100%W [HPS 690 provides an improved level of
atmesphene corrosion resstance over alloy steel wathowot
copper,

13.1.2 The steel for Grade SOCE [345CRE] may be used bare
(umpainted) in some applications where radivonal weathering
steel does ol perform successfully,

Mote 3—For methods of estimating the ammospheric comosion mesis-
mrce of kra-alloy ssesls, see Guide GIHEL. The user is cautioned thm the
Chuice G0 predictive equation (Predictive Meithod Bosed on the Dan of
Larabee and Cobom) for calculation of an aimospheric comosion resis-
tame imdex has anly been verified Ffor the composition limits siated in that
e,

14. Marking

14,1 T addition 1o the marking requirements of Specifica-
o ASAGM, the structural product shall be marked as
Fosllovws:

14.1.1 For Grade 30W [343W], the composition type shall
be included.

14.1.2 For siruciiral products that conform i the require-
ments of 101, the letter T and the applicable zone number {1,
2, or 3) shall follow the grade designation.

14.1.3 For siructural products that conform to the requine-
ments of 0.2, the letier F and the applicable zone number {1,
2, or 3) shall follow the grade designation,
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15, Keyvwords

150 alboy; atmosphene comrosion resistance; bars; brdges;
carbon; fracture-critical; high-strength; low-alboy; non-fracture
crtical; plates; quenched; shapes; steel; stroctural steel; em-

pered

SUPPLEMENTARY REQUIREMENTS

Supplementary requirements =hall not apply unless specified in the purchase order or contract,
Standardized supplementary requirements for use af the option of the purchaser are listed in
Specification AWAGM. Those that are considered suitable for use with this specification are listed by

tighe:

58, Ultrasonic Examination
55,01 Reler o 58 of Specification An/AGM,

532, Single Heat Bundles

5321 Bundles containing shapes or bars shall be from a
single heat of steel.

S6dl, Freguency of Tension Tesis

601 Tension testing that is additional to the tension testing
required by Specification AGCAGM shall be made, as follows:

S60.1.1 Plare—One tension test shall be made vsing a test
specimen taken from cach as-rolled or as-heat treated plate.

60012 Sructeral Shapes—0One tension test shall be made
using u btest specimen taken from each 5 tons [5 Mg] of material
produced on the same mill of the same nominal size, excluding
length, from each hest of steel. For single pieces that weigh
more than 5 tons |5 Mg] individually, each picce shall be

tested. If shapes are heat treated, one test shall be made on
specimens taken from each heat of the same nominal size,
excluding length, in each furnace lot.

260.1.3 Bars—One tension test shall be made using a test
specimen taken from each 5 wons [§ Mg] of the same heat and
same diameter or thickness if the material is furnished as-rolled
or is heat treated in o contineous-type fumace. For material
heat treated in other than a continuouws-type fumace, one est
shall e taken from cach heat of the same bar diameter or
thickness for cach fumace charge.

592, Atmaspheric Corrosion Resistance

54921 When specihied, the material manutecturer shall sup-
ply to the purchaser evidence of stmosphenc cormosion resis-
tange satisfaiory W the purchoser

54922 Refer to 523 of Specification AG/AGM (applicable
only to Grades 36 [250 and 50 [345] )L

ADDITIONAL SUPPLEMENTARY REQUIREMEMNTS

Stundardized supplementary requirements for use ot the option of the purchaser are listed in

Specification ARAGM as follows;

Sl8. Maximum Tensile Strength (Grades 500 [345], 506
[M55], 50W [345W ], and HFS 50W [HFS 345W])

SUMMARY OF CHAMGES

Committee A0 has dentified the locaton of selected changes w this standard since the lost e
(ATONATOOM — [B) that may impact the use of this stomdand. (Approved Mo, 1, 3021.)

(1} Bevizsed Table 3, Table Footnote B, 1o remove the language
“The manganese 1 carbon ratio shall not be less than 2 10 1"
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