High Strength, Hot Rolled Steel

Plates, Bars and Shap es -
SAE J1442 JUN84

SAE Recommengded Practice
Approvetd June 1984

THIS IS A PREPRINT WHICH IS
SUBJECT TO REVISIONS AND

_ CORRECTIONS. THE FINAL
VERSION WILL APPHAR IN THE
1985 EDITION QF THE SAE
HANDBOOK.

@S A = TFeErgineering

Resource For
W Acvancing Mobility

PREPRINT


https://saenorm.com/api/?name=ce5d6a0d22008fdeb2a7732999b92f7d

Copyright 1984 Society of Automotive Engineers, Inc.


https://saenorm.com/api/?name=ce5d6a0d22008fdeb2a7732999b92f7d

| HIGH STRENGTH, HOT ROLLED STEEL PLATES,
BARS AND SHAPES—SAE J1442 JUN84

SAE Recommended Practice

Report of the lron and Steet Technical C Division 13, approved June 1984.

Note: High strength, low-alloy plate, bar, and shape products detailed
in this recommended practice were previously included in SAE J410c.
Sheet and strip products were also included in J410c but have been trans-
ferred to a separate recommended practice, SAE ]J1392.

1. Scope—This recommended practice covers five levels of high
strength carbon and high strength low-alloy steel plates, bars, and shapes
for structural use.

2. Introduction—High strength steel discussed in this recommended
practice involves hot-rolled plates, bars, structural shapes, and bar size
shapes. The strength is achieved through chemical composition and hot
rolling practice; it is not achieved through quenching and tempering or
additional rolling operations. The primary use of high strength steel is
based on the mechan Toperties which are signihcantly greater than
those of plates, bars,|and shapes produced without special attention to
chemical composition| and hot rolling practice.

The five sirength levels are 42, 50, 60, 70, and 80 ksi, or 290, 343,
415, 480, and 550 MPh minimum yield point. Different chemical composi-
tions are used to aclfieve the specified mechanical properties. In some
cases there are significant differences in chemical composition for the
same strength level, dgpending on the fabricating requirements, i.e., weld-
ability, formability, tdughness, tensile strength, and economics. Because
the chemical composftions may vary significantly among the producers,
despite the required mechanical properties being the same, it is important
that the fabricator cdnsult with the producer to determine the relative
effects of the producqr’s composition on the forming, welding, and field
service requirements.

The products withi
the following:

2.1 Plates—Flat
(204 mm) wide and
than 48 in (1220 m

2.2 Bars—Roun

the scope of this recommended practice include

ot rolled steel (cut length only) greater than 8 in
eater than 0.230 in (5.8 mm) thick, and greater
) wide and greater than 0.179 in (4.6 mm) thick.
s, squares, and hexagons of all sizes (cut length
only), flats 0.203 in (5.2 mm) and greater in thickness but not greater
than 6 in (153 mm) wide, and flats greater than 0.229 in (5.8 mm) thick
and over 6 in (153 mn) to 8 in (204 mm) wide.

2.3 Structural Shapes—Hot rolled flanged sections having at least
one dimension of the |cross section 3 in (76 mm) or greater. (Size-group-
ings for tensile propgrty classification are listed in ASTM A6.Table A)

2.4 Bar Size Shapes—Hot rolled flanged sections havirig a maximum
dimension of the crogs section less than 3 in (76 mm){

3. General Informatfjon—The specific grades are identified by the mini-
mum yield point expressed in ksi, i.e., 42, 50, 60,70, and 80, or in MPa,
i.e., 290, 345, 415, 480, and 550. They are further identified at some
strength levels with the suffixes A, W, and E, Chemical composition and
processing variables 4re the bases for the suffix differences.

The A suffix generdlly identifies the relatively higher carbon composi-
tions compared to the W and F suffix grades. Also, the A suffix grades

specify a difference bgtween the minimum yield point and the minimum -

tensile strength of at feast 15 ksi 'or/105 MPa.

The W suffix identjfies a grade with improved atmospheric corrosion
resistance approximalely fouf times that of carbon steel. The W suffix
steels specity a differehce between the minimum yield point and the mini-
mum tensile strength|of 20 ksi or 135 MPa.

- chaser and producer at the time of ordering.

withonut assuming responsibility for the resulting mechanical properties. -
For certain applications, these steels may be annealed, normalized, or
stress relieved with some effect on the mechanical properties; it is recom-
mended that prior to such heat treatments, the purchaser should consult
the producer to determine the need for and the effect on mechanical
properties.

All grades and chemical compositions discussed in the practice are
weldable despite the differences in carbon, manganese, and alloying addi-
tions. Because of the aforementioned variations in composition from one
producer to another, it is advisable to discuss with the producers the
features of their chemical composition relative to the various types of
welding and any special consideration for each application.

. because ol their high strength-to-weight ratio, and in
certain cases, abrasion resistance, are adapted farticularly for use in mo-
bile equipment and other structures where\substantial weight savings are
generally desirable.

4. Mechanical Properties—The mechanical properties of these steels
are shown in Tables 1A and 1B. If thicknesses greater than those shown
in the table are required, consultation with the pjoducers regarding availa-
bility and characteristics is siggested.

Present steel industry practice is to express|the yield point of these
grades rather than the-yield strength. Such determination is by drop of
beam or halt of the ‘pointer method, autograghic diagram method, or
the total extension under load method as descriped in ASTM A370, Stan-
dard Methods and Definitions for Mechanical Tlesting of Steel Products.
Unless otherwise specified, this procedure is acdeptable for material sup-
plied in thisreport, and the use of an extensoneter is not required. It
is suggested that any disagreement between the peller and purchaser over
the vield),point value of a given lot be resolvdd by the 0.2% offset or
the 0.5% extension under load methods, also described in ASTM A370.

5 Chemical Compositi The chemical comgosition (heat analysis) of
steel furnished to this practice shall conform to Table 2.

Because the chemical compositions vary signifitantly among the produc-
ers despite the required mechanical properties bging the same, it is advisa-
ble for the purchaser to discuss specific composifions with each producer,
especially if welding, atmospheric corrosion, and/or forming are critical
factors. The commonly used alloying elements dre, in alphabetical order:
chromium, columbium (niobium), copper, molylhdenum, nickel, titanium,
vanadium, and zirconium. Choice of, and limits fpr, the alloying additions.
other than those shown in Table 2, which ar necessary to attain the
required properties, may be specified by mutual[agreement between pur-
nce specified, they may

not be changed without both parties’ consent.

It should be noted that the thinner section thicknesses of the 42 (290),
50 (345), and 60 (415) grades are usually made |as semi-killed. However,
they are also available as killed steel made to a[fine grain practice.

6. Suggested Bending Practice—The suggested cold forming practice
is to avoid bends with an inside radius less thaf that shown in Table 3.
These minimum forming radii for 90 deg bends have been established
by experience using press brake bending in a direction parallel to the
direction of final rolling (*hard way” bends). SHould bending be accom-
plished across the direction of final rolling, slightly tighter radii could
be used. Where design conditions permit, however, users are encouraged

The F suffix grades are the most formable grades in this practice. They
are characterized by lower carbon content than the A and W suffix grades,
and are normally made to killed steel fine grain and sulfide inclusion
control practices. Due to the lower carbon content, the difference between
the yield point and tensile strength is generally less than the difference
in the A and W suffix grades. The F suffix grades, which normallv are
available only in Plates and Bar Size Flats, specify a difference between
minimum yield point and minimum tensile strength of 10 ksi or at least
65 MPa although some producers use a chemical composition that pro-
vides differences of approximately 15 ksi or 105 MPa. It is important to
note that these grades possess superior formability at their respective
strength levels. The relatively smaller difference between the yield point
and tensile strength does not lessen this high degree of formability.

When killed steel is required, the suffix K should follow the grade
designation, i.e., 42AK (290AK) or 50AK (345AK) or 60AK (415AK).

Because these steels are characterized by their special mechanical nrop-
erties obtained in the hot-rolled condition, they are not intended for
any heat treatment by the purchaser either before, during , or after fabrica-
tion. The fabricator should not subject these steels to such heat treatments

to utilize a shghtly larger radius than that shown as an added safety factor.
In any bending, it is presupposed that reasonably good forming practices
will be used.

It should be noted that all steel has a tendency to crack when bent
on a sheared or gas cut edge. This is not to be considered a fault of
the steel, but rather a function of the induced cold work or heat affected
zone. Where bends are to be made on a sheared edge, best performance
is attained when the shear burr is located on the inside of the bend.

7. Dimensional Tolerances—Standard manufacturing tolerances for di-
mensions, as shown in the latest edition of ASTM A6, General Require-
ments for Rolied Steel Plates, Shapes, Sheet Piling, and Bars of Structural
Use, shall apply.

8. Relative Performance in Welding, Forming and Toughness—Table 4
lists the relative performance of the grades when welding, forming. and
toughness are important considerations. These are approximate ratings
and reflect only the relative performance to each other; no attempt has
been made to compare the grades shown in this practice to grades outside
the limits of this practice.
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TABLE 1A-MECHANICAL PROPERTIES~>—PLATES, BARS, BAR SIZE SHAPES

Nominal Elongationsf

Maximum Yield Pointc Tensile Strength? % Minimum
Grade Thickness Minimum Minimum 8in*2in

in mm kesi MPo ksi MPa (200 mm) (50 mm)

42A 4 100 42 2%0 60 415 20 24
50A 2 50 50 345 65 450 18 21
50w 4h 1000 50 345 70 480 8 bl
5QF 374 19 50 345 60 415 20 —
60A 11/2 38 60 415 75 520 16 18
80F 3/4 19 60 415 70 480 17 _
70F 3/4 19 70 480 80 550 14 —_
80F 5/8 16 80 550 90 620 12 —_—

* For plates wuder Ohan 24 in (610 mm), the test specimen is taken in the transverse direction.

b thod)

® Mech | testing {l
 May be reported as Yield

¢ Some applications may rdquire o maximum tensile strength. in such cases, the following values must be determined from the producer for acceptance prior

. * When ordered as Floor Pl
 Because plates wider thai

of tests, prep , and is 00 be in e with the latest revision of ASTM A6,
Stren th as measu . i od

Tensile Strength, Maximum

percentage points for all classps of Grades 60, 70, and 80

¢ For material under 5/16 i
table shall be made for each
" When ordered to 0.15%

Hecrease of 1/32 in or 0.8 mm of the specified thickness or diameter below 5/16 in\6r 8 mm,
Phosphorus maximum, maximum thickness generally available is 1/2 in or 13 mm,

TABLE 1B—MECHANICAL PROPERTIES*—STRUCTURAL SHAPES

Grade ksi MPa

42A 90 620

50A 95 660

50w 95 660

50F 90 620

60A 100 690

60F 95 660

70F 105 720

80OF 115 790
te {raised pattern), elong are not applicable.
24 in (610 mm) are tested in fhe L se direction, the elongati qui is feduced two per points for all
or 8 mm in thick or as rep d by the test specimen, a deduction)of 1.25 percentage points from the elongati

to issuing @ purchase order:

brade 50 classes and three

on percentage shown in the

7
Nominal Yield Pointc Tensile Strength Elongation
M’":"'- Minimum Minimum % Mjnimum
Grade 's’:l':'""
ASTM Group® 8 ind 2in
ksi MPa ksi MPa (200 mm) (50 mm)
42A 5 42 290 60 415 20 247
50A 5 50 345 65 450 18 21f
50w 5¢ 50 345 70 480 18 218
60A 2 60 415 75 520 16 18
* Mech | testing {I ber of tests, prep: ond method) is to be in accordance with the iatest revision of ASTM A6.

® Refer to ASTM A6 Table 4.

€ Moy be reported as Yield
¢ For material under 5/16 in

Btrength as measured by rhe 0.2% offset or 0.5% extension under lood method.

ot 8 mm in thich , @ fepr d by the test sp ded of 1.25 per

table shall be made for each decrease of 1/32 in'or 0. 8 mm of fhe speclfued thickness or diometer belcw 5/16 in or 8 mm.

© When ordered to 0.15%

shape th ilable is 1/2 in (13 mm).

Hhosphorus

For wide flonge shapes ovdr 426 Ib/ft (634 kg/m), percent elongation in 2 in (50 mm) of 19 minimum applies.

# For wide flange shapes ovi

r 426 |b/#.(634 kg/m), percent elongation in 2 in (50 mm) of 18 minimum applies.

ge points from the elongati

pn percentage shown in the
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