Standard Specification
for

High-Yield Strength, Quenched and Tempered

Alloy Steel Plate, Suitable for Welding

AASHTO DESIGNATION: M 244M/ M244-96'
(ASTM DESIGNATION: A 514M/A 514-94a).

- 1. SCOPE

1.1 This specification covers quenched
and tempered alioy steel plates of structural
quality in thicknesses of 150 mm [6 in.)
and under intended primarily for use in
welded bridges and other structures.

NOTE 1—All grades are not available in
a maximum thickness of 150 mm [6 in.]. See
Table 1 for thicknesses available in each
grade.

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.

1.3 Suppiemental Requirements are
provided where improved internal quality
and notch toughness is important. These
shall apply only when specified by the pur-
chaser in the order. except that Supple-
mentary Requirement S1 is mandatory for
material designated on the contract draw-
ings as main load carrving member com-
ponenis subject to tensile stress.

1.4 The values stated in SI units are
to be regarded as the standard. Combin-
ing values from the two systems may re-
sult in nonconformance with the
specification.

2. REFERENCED DOCUMENTS

2.1 AASHTO Standards:
M 160M/M 160 General Re-
quirements for
Rolled Steel Plates,
Shapes, Sheet Piling,

! Agrees with ASTM A 514M/A 514-%4a except for
the use of SI units and retention of the AASHTO
toughness requirements and AASHTOQ thickness limita-
tion of 150 mm (6 in.J and marking requirements in
Section 2.

542

and Bars for Struc-
tural Use

T 244 Methods and Defini-
tions for Mechanical
Testing of Steel
Products

2.2 ASTM Siandard:

E 112 Determining Average

Grain Size

3. GENERAL REQUIREMENTS
FOR DELIVERY

3.1 Material furnished under this
specification shall conform to the appli-
cable requirements of the current edition
of M 160M/M 160 for the ordered mate-
rial unless a conflict exists, 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. Addi-
tional refining by vacuum-arc-remelt
(VAR) or electroslag-remelt (ESR) is
permitted.

4.2 The steel shall be killed and shall
conform to the fine austenitic grain size
requirement of Specification M 160M/
M 160.

5. HEAT TREATMENT

5.1 The material shall be heat treated
by the manvfacturer 1o conform to the
tensile and hardness requirements of Ta-
ble 2 by heating to not less than 900°C
[1650°F], quenching in water or oil and
tempering at not less than 620°C
[1150°F]. The heat treating temperatures
shall be reported on the test certificates.

6. CHEMICAL
REQUIREMENTS

6.1 The heat analysis shall conform
to the requirements prescribed in Table 1.
6.2 The steel shall conform on prod-
uct analysis to the requirements as pre-
scribed in Table 1. subject to the product
analysis tolerances in M 160M/M 160.

7. TENSILE REQUIREMENTS

7.1 The material as represented by
the tension test specimens shall conform
to the tensile properties prescribed in
Table 2.

8. BRINELL HARDNESS
REQUIREMENTS

8.1 For plates 10 mm [y in.] and
under in thickness. a Brinell hardness
test may be used instead of tension test-
ing each plate, in which case a tension
test shall be made from a corner of each
of two plates per lot. A lot shall consist of
plates from the same heat and thickness.
same prior condition and scheduled heat
treatment and shall not exceed 15 Mg
[15 tons] in mass. A Brinell hardness
test shall be made on each plate not
tension tested and shall meet the require-
ments shown in Table 2.

9. TEST SPECIMENS

9.1 When possible. all test speci-
- mSns-shelt-De €O TIOM the plaie in its '

heat-treated condition as shipped. If it is
necessary to prepare test specimens from
separate pieces, these pieces shall be full
thickness, and all' pieces shall be simi-
larly and simultaneously heat treated
with the material. All such separate
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M 244M SPECIFICATIONS FOR MATERIALS 543
l TABLE1 Chemical Requirements (Heat Analysis)
Maximum Grade A Grade B Grade C Grade £ Grade F Grade H Grade J
I Thickness percent percent percent percent percent percent percent
mm {in.} 32 (1] 32 (1'] 32 11Vl 150 {61 65 [2'] 50 (2] 321t
Carbon 0.15-0.21 0.12-0.21 0.10-0.20 0.12-0.20 0.10-0.20 r.12-0.21 0.12-0.21
———— " -Manganese —~ - BT T0.70=100 - —3:40-1.50 0.40-0.70 0.60-1.00 .95-1.30 0.45-0.70
Phosphorus, max 0.035 0.035 0.035 © 7 0.035 0.035 035 0.035
Suifur, max 0.04 0.04 0.04 0.04 0.04 .04 0.04
Silicon 0.40-0.80 0.20-0.35 0.15-0.30 0.20-0.40 0.15-0.35 1.20-0.35 0.20-0.35
Nickel — — — — 0.70-1.00 .30-0.70 —
Chromium 0.50-0.80 0.40-0.65 —_ 1.40-2.00 0.40-0.65 : 40-0.65 -
Molybdenum 0.18-0.28 0.15-0.25 0.15-0.30 0.40-0.60 0.40-0.60 .20-0.30 0.50-0.65
Vanadium, max —_ 0.03-0.08 — A 0.03-0.08 0.03-0.08 —
Titanium -—_ 0.01-0.03 _ 0.01-0.10 — — —_
Zirconium 0.05-0.15° — | — - — : — -
Copper — — — — 0.15-0.50 - -
Boron 0.0025 max 0.0005-0.005 0.001-0.005 0.001-0.005 0.0005-0.006 ~.0005-0.005 0.001-0.005
Columbium, max — — — — — — —
o Grade M. Grade P. Grade Q. Grade R. Grade S. Grade T.
Maximum
Thickness. percent percent - percent percent percent percent
mm {in.] 50 (2] 150 {6] 150 {6] 65 (2'/) 65 [2'/4] 50 {2]
Carbon 0.12-0.21 0.12-0.21 0.14-0.21 0.15-0.20 0.10-0.20 1.08-0.14
Manganesc 0.45-0.70 0.45-0.70 0.95-1.30 0.85-1.15 1.10-1.50 1.20-1.50
Phosphorus. max 0.035 0.035 0.035 0.035 0.035 035
Sulfur. max 0.04 0.04 0.04 0.04 0.04 2010
Silicon 0.20-0.33 0.20-0.35 0.15-0.35 0.20-0.35 0.15-0.45 40-0.60
Nickel 1.20-1.50 1.20-1.50 1.20-1.50 0.90-1.10 — —
Chromium — 0.85-1.20 1.00~1.50 0.35-0.65 — —
Molvbdenum 0.45-0.60 0.45-0.60 0.40-0.60 0.15-0.25 0.10-0.35 1.45-0.60
Vanadium. max — — 0.03-0.08 0.03-0.08 0.06 -03-0.08
Titanium — — — —_ ¢ .-
Zirconium — — —_ — - —
Copper — - —_ - - -
Boron 0.001-0.005 0.001-0.005 — — 0.001-0.005 1.001-0.005
Columbium, max — —_ —_ - 0.06 -
4 May be substituted for part or all of titanium content on a one-for-one basis.
8 Zirconium may be replaced by cerium. When cerium is added. the ceriumvsulfur ratio should be approximately 1.5 to 1. based upce heat analysis.
€ Titanium may be present in levels up to 0.06 percent to protect the boron additions.
pieces shall be of such size that the be tested in the transverse direction and :
prepared test specimens are free from  .are subject to the modification for elon- SUPPLEMENTARY
REQUIREMENTS

any variation in properties due to edge
effects.

92 The purchaser shall specify on
the purchiase order any additional thermal
treatments which shall be given to the
test specimens in addition to the heat

" treatment specified in Section 5. (This is

intended to simulate thermal treatments
which subsequently may be done by
the fabricator.)

10. NUMBER OF TESTS

10.1 Except as described in Section
8.1. one tension test shail be taken from
a comer of each plate as heat treated.
Plates wider than 600 mm {24 in.] shall

Full document details: AASHTO M 244M - M 244-96 scan

gation and reduction of area contained
in footnote C of Table 2.

11. RETEST

11.1 Plates subjected to Brinell hard-
ness tests and which fail to meet the

" hardness requirements, at the manufac-

turer’s option, may be subjected to tensile
testing and shall be accepted if the results
conform to the requirements of Table 2.

11.2 The manufacturer may reheat-
treat plates which fail to meet the me-
chanical property requirements of this
specification. All mechanical property
tests shall be repeated when materiai is
resubmitted for inspection.

S1. The material supplied shall meet
the longitudinal Charpy V-notch tests
specified in Table S1. Sampling and
testing procedures shall be in accordance
with AASHTO T 243. The (P) frequency
of sampling und testing shall be used.

§2. Standardized supplementary re-
quirements for use at the option of the
purchaser are listed in AASHTOM 160/
M 160M. Those which are considered
suitable for 1se with this specification
are listed beiow by title.

$14. BEND TEST
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