High-Strength Low-Alloy Structural Steel

Standard Specification

for

with 345 MPa [50 Ksi] Minimum-Yield

Point to 100 mm [4 in.] Thick

AASHTO DESIGNATION: M 222M/M 222-96'
(ASTM DESIGNATION: A 588M/A 588-92)

1. SCOPE

1.1 This specification covers high-
strength low-alloy structural steel shapes,
plates, and bars for welded. nveted, or
bolted construction but intended primar-
ily for use in weided bridges and build-
ings where savings in weight or added
durability are important. The atmo-
spheric corrosion resistance of this steel
in most environments is substanually
better than that of carbon structural steel
with or without carbon addition (see Note
1). When properly exposed to the atmo-
sphere, this steel can be used bare (un-
painted) for many applications. This
specification is limited to material up to
200 mm (8 in.) inclusive in thickness.

NOTE 1—For methods of estimating the
atmospheric corrosion resistance of low-ailoy
steels, see ASTM Guide G 101.

1.2 When the steel is to be welded. it
is presupposed that a welding procedure
suitable for the grade of steel and in-
tended use or service will be utilized.
See Appendix X3 of ASTM Specifica-
tion A6/A6M for information on weid-
ability.

1.3 These shall apply only when
specified by the purchaser in the order.
except that Supplementary Requirement
S1 is mandatory for material designated
on the contract drawings as main load
carrying member components subject to
tensile stress.

1.4 The purchaser should consider
specifying supplemental requirements
such as Charpy V-Notch Impact require-

"ments when Group 4 or Group 5 wide

' Except for supplemental Charpy V-notch toughness
requirements. this Specification agrees with ASTM A
588M/A 588-92.

TABLE 1 Chemical Requirements (Heat Analysis)

Composition. Percent

Element Grade A Grade B Grade C Grade K
Carbon 0.19 max 0.20 max 0.15 max 0.17 max
Manganese - 0.80-1.25 0.75-1.35 0.80-1.35 0.50-1.20
Phosphorus 0.04 max 0.04 max 0.04 max 0.04 max
Sulfur 0.05 max 0.05 max 0.05 max 0.05 max
Silicon 0.30-0.65 0.15-0.30 0.15-0.40 0.25-0.50
Nickel 0.40 max 0.50 max 0.25-0.50 0.40 max
Chromium 0.40-0.65 0.40-0.70 0.30-0.50 0.40-0.70
Molybdenum — — - 0.10 max
Copper 0.25-040 0.20-0.40 0.20-0.530 0.30-0.50
Vanadium 0,02-0.10 0.01-0.10 0.01-0.10 -
Columbium — — —_ 0.005-0.05"

o

g
' For plates under 13 mm {'/; in.] in thickness. the nummum columbium is waved.
p :

flange shapes are specified for use other
than column or compression application.

1.5 The values stated in either SI
units or inch-pound units are to be re-
garded as standard. Within the text, the
inch-pound units are shown in brackets.
The values stated in each system are not
exact equivalents: therefore, each system
must be used independently of the other.
Combintng values from the two systems
may result: in nonconformance with
this specification.

2. REFERENCED DOCUMENTS

2.1 AASHTO Standards:

M 160M/M 160 General Re-
quirements for
Rolled Steel Plates,
Shapes, Sheet Piling,
and Bars for Struc-
tural Use

T 243 Sampling Procedure
for Impact Testing of
Structural Steel
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2.2 ASTM Standard:
G 101 Guide for Estimating
the Atmospheric
Corrosion Resistance
of Low-Alloy Steels

3. GENERAL REQUIREMENTS
FOR DELIVERY

3.1 Material furmished under this
specification shall conform to the re-
quirements of the current edition of
AASHTO M 160M/M 160 for the or-
dered material, unless a conflict exist, in
which case this specification shall
prevail. .

4. PROCESS

4.1 The steel shall be made by one
of the following processes: open-hearth,
basic-oxygen, or electric-furnace.

4.2 The steel shall be made to fine
grain practice.
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476 SPECIFICATIONS FOR MATERIALS

M 222M
TABLE 2 Tensile Requirements”
Plates and Bars
For Thicknesses For Thicknesses All Groups®
For Thicknesses Over 100 to 125 mm Over 125 to 200 mm TP
100 mm incl incl Structural
[4 in. and Under] [4 in. 10 5 in.] [5in. to 8 in.] Shapes
Tensile strength. min. MPa [ksi] 485 [70] 460 [67] 435 [63]} 485 [70]
Yield point, min. MPa [ksi] 345 [50] 315 [46) 290 {42) 345 [50]
Elongation in 200 mm [8 in.}. min, percent 18C-PE —_ — 18¢
Elongation in 50 mm [2 in.). min, percent 210F 21PE 210E ” 21

* See Orientation vnder the Tension Tests section of 160/M 160M.
® See M 160M/\ :60.
¢ Elongation not reguired to be determined for floor plate.

-

© For plates wider than 600 mm [24 in.]. the elongation requirement is reduced 2 percentage points. (See Elongation Reguirement Adjustments under the Tension Tests

section of M 160M/A! 160 for deduction values.)

E For wide flange saapes over 634 kg/m {426 Ib/fi]. elongation in 50 mm [2 in.] of 18-percent minimum applies.

TABLE §1 Toughness Requirements*

Thickness Zone 18

Zone 2¢ Zone 3%

Up t0 100 mm [4 in.)

Mechanically fasiened up to 50 mm [2 in.]
welded

Over 50 mm [2 in. to 100-mm [4 in]

20 J 15 fi 1b] at 21° C [70° F]
20 J [15 ft 1b] at 21° C [70° F)

27 J 120 ft 1b] at 21° C [70° F)

20 J [15 ft 1b] at 4° C [40° F)
20 J [15 ft Ib) at 4° C {40° F]

203 {15 fuibjat —12° C [10° F)
20 J [15 fu 1b) at ~12° C [10° F]

27 J [20 ft 1b) at 4° C [40° F) 27 J {15 ft1b] at —12° C [10° F]

* If the yield point zxceeds 450 MPa [65 ksi]. the temperature for the CVN value for acce

above 450 MPa {65 ksi].
# Zone 1: Minimur.. Service Temperature —18°C [0°F} and above.
¢ Zone 2: Minimur: Service Temperature from —18 10 —34° C f=1 10 —=30°F]
” Zone 3: Minimur. Service Temperature. from =35 10 =51°C [-31 10 —60°F].

pability shall be reduced —9°C [15°F] for each incremem of 70 MPa [10 ksi)

5. CHEMICAL
REQUIREMENTS

5.1 The heat analysis shall conform
to the requirements prescribed in Table 1.

5.2 The steel shall conform on prod-
uct analysis to the requirements pre-
seribed in Table 1. subject (o the product
analysis tolerances in AASHTO M
160M/M 160.

5.3 When required. the manufacturer
shall supply evidence of corrosion resis-
tance satisfactory -to the purchaser. The
basis for this evidence may be a corro-
sion index calculated on the basis of the
chemical composition of the steel, as
described in ASTM Guide G 101.

NOTE 2—The user is cautioned that the
ASTM Guide G 101 predictive equation for

calculation of an atmospheric corrosion resis-
tance index has only been verified for the
composition limits stated in that guide.

6. TENSILE REQUIREMENTS

6.1 The material as represented by
the test specimens shall conform to the
requirements for tensile properties pre-
scribed in Table 2.

SUPPLEMENTARY
REQUIREMENTS

Standardized supplementary require-
ments for use at the option of the pur-
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chaser are listed in AASHTO M 160M/M
160. Those which are considered suitable
for use with this specification are listed
below by title:

$2. Product Analysis,

S3.  Simulated Post-Weld Heat Treat-
ment of Mechanical Test Coupons, and
S5. Charpy V-Noich Impact Test.

85.1 The material supplied shall
meet the Jongitudinal Charpy V-notch
tests specified in Table S1. Sampling and
testing procedures shall be in accordance
with AASHTO T 243. The (H) frequency
of heat testing shall be used:

56. Drop Weight Test,

$8. Ultrasonic Examination,

S14. Bend Test,

$15. Reduction of Area, and

S18. Maximum Tensile Strength.
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