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Standard Specification for

Normalized High-Strength Low-Alloy Structural Steel Plates'

This standard is issued under ihe lixed designation A §33/A 633M; the number immediately follewing the designolion indicates the
wear of original adoption or, in the case of revision, the vear of [as1 revision, A number in parepthesss indicaies the yvear of las
reapproval, A superscript epsilon {¢) indicates an editerial change since the last revision or reapproval

This standard hay been gppeoved for wse by apencies of the Depariment of Defense, Connat the Do) Tndex of Specifications ana
Standards for the specific year of issee which has been adopted by éhe Depantment of Dofonse

Hore—Toble 2w comecied ednoriaiie m June 1955,

1. Scope

i.l This specification covers normalized K gh-st« ngtf
too'-aJloy siruc\ural steel plates For welded. riveted, or bolted
construction.

.2 Thus » alcriaj is panicuTarly sujted For service ation
ambient temperatures nf -50°f [-45°C3 and higher where
belch loughncss better than tial expected in as-rolled
material of acomparable strengh level is des:reit

1.3 Four grades, designated Grades A, C, D, «ad E
(  niially former Specification A 633 without a grade
desienat ion) cre co 'ered by this specification. Grade A
provides a minimum yield poirt of 42 ksi [290 MPa] in
thicknesses through 4 in, {100 mm]. inclusis'e. Grsdcs Cand
D provide a minimum yield pninl of 50 I:st [345 IeJPa] in
thiiikncss¢s up to 2.50 in. [65 mm). inclusive and 45.0 ksi
{315 MPn3 in thief:messes over 2.50 in. to 4.0 in. [65 to 100
mma3, inclusi>c. Grade E proi4desaminimum yield point of
60 ksi (4 15 MPa] in thicknesses up to 4.0 in. { 100 mm],
inclusive and 55 ksi [ ?8Q M Pa] in thick noses, o ter 4 in. to h
in. (100 to 150 mml], inclusive.

.4 Current practice nor» slJy limit plates Furnished
uodcr Ilts specification to the osxanum thicknesses shown
in 1.3.Theindividual macufacturrr ibu»ld br consultcd om
sire limiiations for oiber product forms.

1.3 Wfieo the seel is to t>c v«lded. it is presupposed thai a
welding procedure suitable for the grade of steel andin -
ended use or service will be utilized. AO Appendix X3 of
Sg«:iftcafion A 6/A 6M for inFormafion out ueldabi\ity.

1.6 The values stated in cithcr i nch-yound units or St
units are to be regarded as standard. Wjlbin the text, the SI
units are shnwninbrackets. The values stated in each system
are not exact eguivalents; therefore, sach system must be
used independently of the nther. Combining values from the
fwo systems may rssu\t in ro>tcOnfOrinance with this spect-
fication.

2. £teferencod Documents

I.i .¢srw standards.-

A 6/A 6M flpecificaiion for General Req invents for
Rolled Structural 5tvc\ n. elutes. Shapes, and Slteel
Piling'

pecification is under the jurisdiction of ASTM Commities A-| on Steel,
Stainless Steel, and Related Alloys and is the direct responsibiliny of Subenmmines
ADL02 pn Strectural Steel for Bridges. Buildings. Roliing Stock, and Ships.
Current edition approved June 28, 1995, Published Augus 1993, Onginally
B T revipus edivion A 6334 633M - 94a
? Anmual Book of ASTA Srandards, Vol DLIM

A673/A673M Spccificai400 !D7 QBfTt]Dling Procedure For
Impact Testing of Sli-uctural Steel®

3. Geeneral Requirements for Deliiei-y

3.1 Material fumished ander this specific:aiion shall con-
form to the teqo«rcmcriu of the current edition of Spccifics-
tion A 6/A 6M, for the ordered material, unless a confliN
exists in «hich case this speciiic:ation shall prevail.

4. Manufacture

4.1 Melting Process:

4. 1.\ The suet msy 6¢c made by any of tlte Ioflov.'in8
processes. ojxn-fic8rtli, basic-osvBen, or electric-Furnace.

4.1.2 The stci st«tl b< killed and shall conform to the

ftse Bus<enitic Bmin size i-euirement of Specification A6/
A6M.

5. Hoit TrexMent

5,t The m\crj,zt sbs\}llbe «omat\z<a bY heatir%ﬁ\o S
«vitebl« temperature akirh produces an austeoitic struGTf re,
bt not exceeding 1700”F [973”C], holding a sufficient time

to attain uoiforo h ra<throu@out the material and cooling
in air.

5.1.1Grade E material over 5 in. {75 mm] inthickness
shall be double normalized,

5.2 If the purchaser elects to per:form the required heat
ii-caimenp ibe material shaft be accepted on the basis of mill
tests made from test coupons heat treated in accordance with
the purchase orrler zegujrefneo\s. If the test cougon ]q ept
treatment requirements aze not indicated oo the purchaa
nrder, the manufacturer shall heat treat the test coupons
under conditions considered «ppropriate. The manufacturer
shall inform the purchaser of the heat-treatment procedure
foliuwecd in hot treating the test coupons at the mill.

6, Chemical Requirements

6.1 The heat anat sis shall conform <o the rhemica-l
composition requirements listed in Table 1.

6.2 The steel shall enn furm on prnduci analysis to the
rcqu i rements presrribe ip Table 1, subject to the product
analysis tolcraueriin spcifle«tion .s6/A 6M.

7. ?lechanical Requirements
7.1 Tension Tesis—The matenal as represented by Lljc
test specimens shall conform 1o the requirements listed 1n

Table 2.



A 633/A 633M

TABLE | chemical R ulr nan
NoTe—Whera ', " appesrs in Mis table (here is no pogui
Carbon, max I
Manganess:
14 in, [40 mm] and under in thicknass 1,00-1.25 1.15-1.502 0.7Q-1.30 1.15-1.50
Crwer 174 in. b 4 in, (47 to 100 med, o 1.00-1.35 1.15-1.508 1.0@1.80 1.15-1.50
Ower 4 in. to B in. [100 to 150 mmy], incl a 2 a 1.15-1.50
osphorus, max 0.035
Sultur, ——
Sdieon BAS-0E0 15050 0.15-0.50 0,15-0.50
Vanadism . 2 ok 0.04-0.11
0,05 max e c
W Fiu o.01-0.03
b5 V-
0.25
Chromium, maz 025
Led . 0.08
* For Grade E the minimum total aluminum contzal shiall be 0018 %, oF %8 vanadum nitrogen ratio shall e 4:1
& For Grade C manganese confent may be increased 10 1.60 % maximum provided the carbon content does not
 Columbium may be present in the amount of 0.01 t0 0.05 %
° The size and grade is not described in this specification
Grada A Grades C and O Grade E
Yieid point, min, ksi [MPal:
QOver 2 5in. to 4 in, [65 to 100 mm], incl 42 [290] 45 [15) g0 [415]
Over 4 i, 10 & in. [100 to 150 mm], inel 8 e 5% [380]

Tensila strength, ksi [MPa]:
2.3 in. [B5 mm)] and under
Ower 2.5 in. to 4 In, [B5 to 100 mm], nc
Cwer 4 in. to 8 in. [100 to 150 mm), incd

B0 to 100 [550 o 620)
& 1o 100 [550 12 690]
T5 o 95 [515 to B55]

A Sea speaien Drenavon under the Tension Tests of Specification A {

2 The size and grade 15 not described in this specfication.

€ For plates wider than 24 in. (510 mm}, the elongation requirement IS n

saction of Specification A 6/A 6M.

8. Keywords

8.1 bolted construction; high-strength; low-alloy; low am-

teo peoeryegepe'n

biertt teropcratum; noroizJjzcd; aotch toughness, glaies»
zivet«J construction; sieel; sti-uctuzal steel; welded consrruc-

tion

SUPPLEMENTARY REQU

MF':

Sjaadazdizecl supptemertzry ccgu?eaiebts for Jzsc at 6ie optJoo of the purchaser aze listca io Specification
A 6/A 6M. Those that are considered suitable for tree with Ibls specification ate listed b/ title:

S5. Champy V-MNatch [mpact Test.

514. llcod Tost.

corrosion resistance).

514

523. Copper-Bcazteg Stee] (for if4proved atQ ghe?c
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APPENDIX

(Nonmandatory Information)

X1. CHARPY V-NOTCH IMPACT TEST

X1.1 The values shown in Table X1.1 are included only
a information as to the guarantees which are generally

avauiabl

- et m g e mee s —————

e

is a matter for agreement between the purchaser and the
manufacturer.

TABLE X1.1 Charpy V-Motch impact Test Minimum
Energy Values (Average of Three Specimens)

Test Longitudinal Transverse

Temperature, Specimens, Specimens,
*F [°C) il fi-id [J]
—75 [-60] 15 [20]
=60 [-50] 20 [27] 15 [20]
=50 [—45] 25 [34] 20 [27]
~40 [-40] 25 [34] 20 |27]
—30 [~35] a0 [41) 25(34)
0 [-20] 40 [54] 30 [41]
32 [0] 45 [61] 30 [41]
75 [25) 50 [68] 30 [41]

The Amarican Sociely for Tesling and Materials takes no position respscting the validity of any patent rights asserted in connection
with any tem martioned in this standard, Users of this standard are expressiy advised thet dolermination of the validity of any such

patsnt rights, and the risk of infringement of such rights, are anfirely thair own responsibiify,

This standard iz subfect 1o revision at any lima by the rasponsible technical commities and mus! be reviswed every live yoars and
if mot revised, either reaporoved or withdrawn. Your comments are invited aithar for revision of thiz standard of for sdditions! standards
and showld be addressed fo ASTM Headquarters. Your comments will recelve careful considaration &t & meating of the responsibla
lochmical committes, wihich you may aftend. I you fesl thal your comments have nof recaived & fair hearing you should make your

vigws known fo the ASTM Commites on Standarls, 1916 Race 5t Philsdelphia, PA 19703,
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