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1, INTRODUCTION

As part of a projected research study a2 suxvey was made
of all U.S. producers of volled structural shapes., MNanufacturers
were agked what range of steel types they usad in producing these
shapes., This reporct 18 a summary of the Lindings of the survey,
Twelva replies were obtained and the latest AISIL Directorxy lists
the producers replying as manufacturing 947 of the U.5. output,

The steels produced by these compsuice arve listed below,
Where a company's products axe covered by L8TH specifications it
may use the specification number as its sole designation. Other
companies prefer to retain theilr tradenames,

The following lists arve intended to give only an
indication of available steels, they are not compreheasive lists
of steel properties., These properties may be @bt@in@@ Erom the
references quoted for each steel. Only steelse sultable for
structural use have been considered, steels produced only in
plates and/or bars have been specifically excluded, Thickness
limitations have only been noted where they sre less than 1-3/4",

The following identifications are used for those

coﬁpamima producing tradename steels:
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BSC....Bethlehen
GlS....0reat Lakes Steel
INL,...Inland
J&Lso . o oJone@s & Laughlin
KSC. ... .Kaiser Steel Cozporation
PSC., . . .Phwenix Steel Corporation
Uss. ... United States
W8C, .. Welrton Steel Company
The groupings used are:
GROUP I, The ASTM Recognized Steels, page 3,
GROUP LI, Named Steels Simllsxr to Group I, page 4.
GROUP LTI, Medium Renge Steel (40 - 90 ksi), page 6.

GROUP 1V, High Range (above 90 ksi) Heat Treated
Alloy Steel, page 10,

Data on the Group I steels can be obtained from the
latest ASTM Book of Standards, (Part 1) or from the BSC Booklet
569 which reprints the relevant specifications., These steels are
also the six structural steels approved by the 1961 AISC Specifica#ian
for the Design, Fabrication and Erection of Structursal Steel for

Bulldings,
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2. LISTING

GROUP ¥,
THE ASTM RECOGNIZED STEELS
(L) ASTM A7

Originally issued for structures with riveted jolnts,

Wo chemlcal ox thickness regquirements., 33 kei yp. (1936),
(2) ASTM A373 )

Carbon (0.28%) m@d manganese (0.46=0.94%) controlled

for weldability., 32 ksi yp. (1954),
{3) ASTM A36

Increased strength with weldability by controlling

caxbon (0.28%). 36 ksi yp. {1960) .
(4) ASTM A&L4LO

Higher strength for non-welded structuves, Carbon

(0.28%) end ménganese (1.60%). 50-42 ksi yp. (1959) .,
(5) ASTM Ab4L

Higher strength for welded structures, Carbon (0.22%)

and manganese (L.25%). 50-42 ksi yp. (1960) .
(6) ASTM A242

Original high strength structural steel, Carbon

(0,22%) end manganese (1L.25%). Weldable in some

imptances . 50-42 ksi yp. (1L941) .
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NAMED STEELS SIMILAR TO CROIP ¥

{(7) BSC MAYARL=-R

Meets AGTH 4242, with higher corroslon resistcance and
fully weldable,

(8) USS COR-TEN

Meets ASTM A242. 50-46 kel yp. 70«67 ksl ute, Weldable
in all thickonesses. 19% clongation. Ref: ADUCO 02049,

{9) J&L_ COR-TEN

Meets ASTHM A242. Under Licensse with U8SS., 50-47 ksi yp.
Up to 1-1/2" thick, Ref: AD=294B-561 .

{(10) IML MI-STEEL

Meets ASTM A2462., 50 ksl yp. 70 ksl vea, Ref; Project
10=-61=1.30,

(11) QLS N-A-X HIGH TENSILE

Meats ASTM A2462. 227 elongation. Up to 1/2Y thiek,
Ref: N-A-X brochure. Shapes by order only.
(12) USS MAN-TEN (A440)

Meets ASTM A440, Ref: ADUCO 02042,

(13) INL_BI-MAN. (A440)
Meets ASTM A440. Ref: as for (10).
(14) USS_TRI-TEN |

Meats ASTHM 441, Ref: ADUCO 02671,
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(15) BSC-MEDIUM MANGANESE
Meets AETHM ALLD,

(16) BSC MANCANESE VANADIUM
Meets ASTHM A4LL .,

(47) PSC_CLAYLOY

Mnets ASTM ALLL,
(48&) PSC PX30

Meets ASTHM A242.

Note: There are also steels in Group III which may be modified

to £ic ASTM clessifications, These steels are (28) and (32),



GROUP ILY

R YR

-

VEDIUM RANCE STEEL (40-90 lrsi)

g

(17) BSC V43

(18)

{19}

{20)

{21)

(22)

(23)

45 kal yp., 65 kel ute, 187 elongition, Weldable,

C 0.22% Mo 1.25% Vanadium steel. Hei: BEC Boocklet 1855,

50 kel yp, 70 kel uts, 19-18% elongation, Weldable

C 0,227 Mo 1.25% Vanadium steel. Reif: as for (17).

BSC V55

55 kel yp. &0 ksi uts., 17-14% elongation., Weldable

C 0.22% Mn 1.25% Vanadium steel, Ref: sg fox (7).

BSC. V60

60 kel yp. 75 kel uts. 16-15% elongation. Weldable,

C 0,22% Ma 1,25% Vanadium steel. Ref: sg for (17).3/4" thicknes:
BSC V65

65 ksl yp. 60 ksl uts, 15% elongation, Weldable.

C 0,227 Mn 1,25% Vanadium steel., Ref: as for (17).3/8"thick nes:
USS MAN-TEN

50-40 kei yp. 75-65 ksl uts. 20-127 elongation, Weld

with care, ¢ 9.25%. Mo 1.30~1 167, Ref: AVUCO 0202,

Al

Uss EX-TEN

45 ksd yp. 60 ksl uts, 19% elongation, Weldable,

Up to 3/8" thick, Columbiu: steel. Ref: ADUCO 02051,
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(26)

o=
&
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(26)

(28)

{29)

USS EX-TIZN 50

50 ksi yp. 65 ksl uts., 187 elongation, Weldable,
Up to 3/8" thick, Columbimw steel. Ref; as for (23).
J&L, JLX=45-W

45 kel yp. 60 ksl uvts, 247 elongation, Weldable,
Columblum steel, € 0.20%. Up to 5/16" thick,

Ref: AD-295-6-61.,

Jél JLE =50

50 kel yp., 65 kel uis, 227 elongatiocn, WHeldable,
Columbivm steel, C 0.20%. Up te 5/.6" thiek,
Ref: as for (25).

J&L,_JLK=55-4

55 ksl yp. 70 ksi ute. 20% elongation, Waldable.
Columbium steel. C 0.20%Z. Up to 5/16" thisi,

Ref: as for (25).

J&L_JLX-60-H
60 ksl yp., 75 ksl uts. 18% elongation., Weldable,
Columbive steel, C 0.20%., Up te 5/16"thick,

Ref: ae for.(ZS)a

J&6L Mi-Cu-T1

50-47 ksl yp. 70-65 ksl uts, 227 elongetion, Weldable,
C 0,15% Mo 1.00%. Up to 1-1/2" thick, Cam be modified to
meet ASTHM A242, Ref: AD-296-6-61.
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{30)

(31)

(33)

(34)

(35)

{36)

J&L JALTENW #1

50 kel yp. 70 ksl uts, 227 elongation., Weldable.
C 0,22%, Ma 1,25%. V.07%.

J&&, JALTEY # 3R

50 kel yp. 70 kel wts. 22% elomgation, Weld with
care, € 0,25%. Mo 1.60%, (semi-kilied).

J&l, JALTEW # 38

50 ksl yp. 70 ksl ves., 22% elongation, Weld with
care, € 0,25%, Ma 1.60% (Fully killed-wmore uniformity).

INL TRI-STEEL

50-42 kel yp. 70-63 kel uts. 22-247 elongation.
Weldable, € 0.22%, Mn 1.25%, Can be modlified to

maet ASTM A242, and AbLLl. Refs Project 10-61-13M,

INL HI-MAN

50-40 kel yp. 75-65 kel uvts, 18-19% alongation, Weld
with care, € 0.25%. Mn 1,10-L.60%. Faef: as for (33).
L INK-45 |

45 kel yp. 60 kel uts. 18% elongation. Weldable,
Columblum steel, up to 3/8" thick, ¢ 0,20%.
Ref: 54-61-15M,

INL INK=50

50 ksl yp. 65 ksl uts., 16% elongation. Weldable,
Columbium steel, uwp to 3/8" thick, € 0,22%, Ref:

as for (35).




(37) IML INX-55

| 55 kﬁi. y.po

Columbiuns steal.

70 kel uts,

Ref: as fior {35).

(38) INL INK=GO

60 kel yp.

Columbium steel.

75 kel uts,

Ref: as for {(35).

(39) KSC

&5 ksl yp.
(40) KSC

50 kel yp.
(1) K¢

60 ksl yp.
(62) XSC

65 ksi yp.
(43) KSC

70 kei yp.

Weldable,

Weldable,

Weldable,

Weldable,

Weldable,

147 elongatilon,
Up to 3/8" thick,

127 elongation,

Up to 3/8" thick,

(44) GLS GLX-W (from Weirton Steel).

40-60 ksi yp.

70 ksi uts,

Weldable,

Obtainable in shape only from WSC,

C 0.24%.

G 602%&%0

Up to 3/4" thick,

Up to 1/2" thiek,

€ 0,16%.

Weldable

Wgldable.

Ma 0.68%.




297.2 =10=

GROUP IV

SERGUEED

HIGH RANGE (above 90 ksl) HEAT-TREATED ALLOY STEELS

(45) USS 1-1
100-90 kei yp. 115=-105 kel ute. 1i-167% elongation,
Weldable with carxe, C 0.10-0,21%., »u 0.60-1,00%,
Ref: ADUCO-0L042 and 01101,

(46) USS T-1h
100 ksi yp. 115 kel uts, 18~16%Z elongation., Weldable

with care., € 0,12<0.21%. Mn 0.70-1.00%. Up to LV

thick, Cheaper than T-1 but with zame structural

properties. Ref: ADUCO-0LLL4 and 01101,
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3. NOIES

) Other stecls than those listed above are available
but are not listed for obviocus reasons, for instance:
a, . Low tenperature steels such as ASTM 201
and the 9% nickel steels,
baaﬁarma@i@m.rasi@tant steels such az the copper
steels .
e, Militery steels such ag HY-80, These steels
are ugually too expensive for structural use,
d,.Stainless steels which ave not zernevally svailable
in structural shapes (see for instasce USE ADUCO-3092).
e..Customer tailored steels such az an ASTM A440
steel in which corrosion resistance is not required
allowing the copper percentage to be reduced,
@) Proposed ASTM changes would eliminate A7 and A373 steel
and xaplace these two steels and A36 by a single new A36 steel,
(3) Additional general references are:

i) Spectrum of Steels, Scalzi, J.
Progressive Architecture, Septeaber L1961 .

ii) BSC Folder 773,

iii) Design Manual for High Strength Steels,
Priest, M, and Gilligen, J, USS ADUC0-02215,

iv) The Fourth Dimension in Design, Gilligan, J,
USs ADUCU-04004
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v) Lighter Weight and Lower Cost Achieved with
Stronger Steels, Haaijer, €. USS ADUCD~046004

vi) ENR Report, High Stremgth Steel, Engineesring News
Record, February 15, 1962,
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APPENDIX OF ASTHM STANDARDS

&,

TOPIC A=7 -~ A=373 A=36 A=440 A=b441 A=242
Title Steel for Structural Structural | High strength High strength High strength
bridges & Bteel for [Steel gtructural low alloy | low alloy
buildings welding steel structural structural
manganese steel
Date of 1836 1L954 1960 1959 19606 1941
issus
Last date 1361 1528 1961 1859 1960 1960
CE TEVE. .
Coverage. pearing Anchor
Al speci- pls & bolts
fications Bnchor
cover shapes bolts
plates and
bars.)
Comments Nil Wil Ri&etedg High streng®h fligh strength [High strength
: bolted & riveted and |[welded struc- riveted, bolted
welded bolted. High fural. High jand welded
corrosion corrosion structural.
resistance., |resistance. |[High corrosgion
resistance.
Thickness Not &% &'t 4% 4% &
restxictioaﬁ specd., |
Other Nine matl#aﬁot Nine matls. |[Not specd. @bﬁ sgacdb NHot specd.
materials specd, specd. as for A7
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TOPIC A=7 A=373 A=36 A=440 A-441 A=242

Deliv‘ry Aa Fax AsmAﬁ@QOOOQOOOOOOqoOOQOOOG00090900“OOGOOB5300097QDOQOOEO‘DQGDQQGBE@QO50

Welding Not specd. {Applicable Applicable Not suggested. [Applicable | Applicable
Defects by but charac
ASTM A233 teristics

vary . ;

Carbon 0.28% for |(0.28% 0.28% . 0.28% 0.22% 0.22% ‘

(max) shapes

Manganese Not specd. |Specd. only | Not specd. 1.60% 1.25% 1.25%

(max) for 13

shapes .

Phosphorus | 0.04-0.117 [0.04% 0.04% 0.04-0.06% 0.04% Not specd.

(wax) |

Sulphur 0.05% 0,05% 0.05% 0.05% 0.05% 0.05%

(max)

Coppex 0.20% fox 0.20% for 0.20% for 0.20% 0.20% 0.20% %

(max) copper copper copper :

steel steel steeal

Silicon B}ot BP@chQ@ DOQ‘:’QOODDQ’BQGEOUQOQQOOQG\QOQ 0030% 063% uot apmcdaé

(max)

V&Mdium NOt SP@Cdaoov@oveoaeomamsﬁaamu@@eeoaaeoo@oao&aaaaoeoaoo 0002% Hot spméc‘




TOPIC L-? A=373 A=36 A=440 A=441 A=242

Eiold Point

! (ksi)

0 to 3/4" 33 32 36 50 50 50
3/4 to 1-1/2" |33 32 36 46 46 46

i=1/2 to & 33 32 36 42 42 42

Gitiwacs

IBeraga {(kal}

Ot 3/4" 60-75 58=75 60-80 7¢ 70 70
3/4 o L=1/2% | 60-75 58=75 60-75 67 67 67

1=1/2 to 47 60=75 58=75 60-75 63 63 63
longation

8" a)

0 to 3/4% . bai 21 20 18 18 18
3/4 to 1l=1/2 21 21 20 is 19 19
1=1/2 to & 21 21 20 19 19 19

%Elon&aﬁisn

A

‘Any thickness | 24 24 23 - - -

L=1/2 to 4" - - - 24 24 24
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