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SUMMARY AND CONCLUSIONS

The Crescent City samples investigated in this report
include two M128-B steels numbered FRA-3, and -43; and
four A 212-B steels, numbered FRA-1, -2 shell, -2 head,
and -50

The chemical compositions of the four samples of A 212-B
steels and one of the M128-B steels met the chemical
requirements for their respective grades of steel.
However, the other M128-B steel (FRA-3) contains carbon
at a level that is high for M128-B steel, but the

amount by which it exceeds the specified maximum plus
tolerance is marginal. 1In addition, the producer's
ladle analysis for this steel does not agree with the
NBS check analyses for carbon and manganese.

The results of tensile tests conducted on sample FRA-2
indicated that the head blate, the shell plate and the
weld met the tensile requirements for A 212-B steel,
and that the weld joint efficiency is 1.

The results of bend tests conducted on sample FRA-2
indicated that this A 212-B steel shell bPlate passed
the bend requirements for plates and the weldment
passed the guided-bend test for welds.

The results of thickness measurements and observations
of the fracture mode of the five failed Plates
indicated that substantial Plate thinning occurred near
the fracture surfaces of samples that failed with a
shear failure mode, FRA-2, FRA-4, and FRA-5; whereas

in samples FRA-1 and FRA-3 substantial plate thinning
did not occur near the fracture surfaces and the
profile views of FRA-1 and FRA-3 respectively showed
that fracture occurred either on a plane perpendicular
to the plate surfaces or in a step-like shear mode.

A region of high hardness was observed near the plate
surface of a sample of head plate (M128-B) steel taken
from FRA-3. This region is believed to be an improperly
stress-relieved heat-affected-zone of a weldment.
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The results of Charpy V-notch impact tests conducted
on the A 212-B steel samples of head and shell plate
contained in Sample FRA-2 indicated that: '

a.

The shell plate is anisotropic with a ratio of
longitudinal to transverse energy absorption
values of about 2, indicating that this plate
did not receive substantial cross~rolling.

The head plate is also not isotropic, but it may
be more isotropic than the shell plate of FRA-2.

The transition temperatures for the shell plate
are above 34 F and fop the head plate are above
70 F, by any of three arbitrarily selected
criteria.

The upper-shelf eénergy absorption values for the
shell and head Plates are near the expected

Pt
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Appendix A

Specifications

AAR M128-65, -69 and =-70; ASTM A212-65

JANUARY 1, 1969
M-2 , AAR APPENDIX M

128.00 Specificotion for high streng’h carbon mengo-
nese steel plates for tonk cors « AAR TC128- 69.

M128.01  Scope

(8) This specification covers two grades of high
strength carbon-mianganese stes] plate of flunge quality.
The muximum thickness skail be I inch. Moderately hich
manganese content, togetner with small amounta of other
elemen:s provide for high strength with limited earbon
content. The steel shall be made to fine gruin practice,
Welding technique is of fundamental importance, end it
is presuppssed that welding procedures will be in ac-
eordance with good practice.

(b) The material shall be furnished in the as
ralled conditicn. When specified for lov tecpera-
ture service the material shall be furmished
aoroalized to Geet requireasnts of ASTM Specifi-
cation AX0-63, Cless 1, except that izpoct specinens
sball be Type A Charpy V-Notch as showvn in ASTM
Specification A3T0-67 and meet impact requirements
at the temperature specified in the tank car speci-
fication.

M128.02 General Conditienms for Deflvery

(a) Material furnished under this specification shall
evnform to the applicable requiremcnts of ASTM Speci-
Beation A20-67 titled, "General Requirementa for De-
livesy of Steel Plates for Preasure Vessela.”

(b) See M128.01(v)

M128.03 Procens

(3) The steel shall be made by one or more of the fol.
owing processes:

(1) Open-hcarth,

(2) Eleetric furnace, or

(3) Basic oxygen.

M128.04 Chemicol compositien

(a) The steel shall conform to the requirements as to
“hemical composition prescribed in Table 2128.04(a).

TABLE M128.04(a}] CHEMICAL REQUIREMENTS

Ladls Analyis, Pereent
Element
Grade A Grade B

Carbon Max. 025 025
Manganese, Max.

For plates 3{° and

under in thidmess 138 135

For plates over 3" to

17 incl. in thickmess 1.50 1.50
Phasphorus Max. 0.040 0.9¢0
Sallur Max. 0.050 0.050
Silieon Max,

For plates 3{° and

under in thicknes 0.30 020

For plates over 3{°

17 ind. in shickness 0.50 0.50
Vanadium )‘:h. 0.02 0;5
cm LY} ax, -
Nickel o/ Max. -— 025
Chromium o, Max, -_— 0.25
Molybdenum®, Max, -— 0.08

o, Thess elements will be reportsd when requested by the
purchaser.

M128.05 Temile properties

(a) The material as represented by the test specimens
shall conform to the nﬂuinmmu as to tensile properties
preseribed in Table 24128.05(a).

TABLE M128.08{0) TENSILE REQUIREMENTS

.

Property Grade A and Grade B
Tensile strepgth, psi 81,000 to 101,000
Yield point, psi Min. §0,000
Elongation in 8 in:
. percent \ Min. 6.0,
Elongation in 2 inches
percent Min, 19.0

s, For material under 34 inch thick a reduction from the
specified percent of elongation of 1.25 percent shall be
made for each decreass of & inch of thicknex below
34 inch. For material over 3 inch thiek a reduction {from
the specified percent elongation of 0.5 percent shull he
made for each increass of i4 inch of the thickness above
35 ineh; this deduction shall not exceed 3 percent.

M123.06 Bencing preperties

{a) The bend test specimens shall stand being bent cold
through 180° without crucking on the outside of the beat
portion through an inside diameter tvhich shall have the
relation to the thickness of the specimen prescribed in
Table M128.06(a). When the test is made on a specimen
reducéd in thickness, the rolled rurface skall be on the
outer curve of the bend.

TABLE M128.06{a} BEND DIAMETERS

Thickness of Msterial, Ratio of Bend Diamater
inches to Thickness of Specimen
1 and under 2

M128.07 Test specimens
(a) Test specimens shall be prepared from the material
in the as-rolled condition. '

M128.08 Number of tests

(a) One tension test and one bend test shall be made
from each plate as-rolled.

Note: The term “plate as rolled” used here refers to
the unit plate rolled from a slab or directly from an ingot
in Its reiation to the location and number of specimens,
not to its eondition. ’

» M128.09 Inspection

° (a) The inspector representing the purchaser shall have
free entry, at all times while the work on the contract of
the purchaser it being performed, to all parts of the man-
ufacturer's works which concern the manufacture of the
materia) ordered. The manufacturer shall afford the in-
spector, free of charge, all reasonabdle facilities and neces-
sary asristanee to satis{y him that the material is being
furnished in accordance with these specifications. Tests
and inspection shall be made at the place of manufacture
prior to shipment, unless otherwise specified.

(b) The purchaser may make tests to cover the accept-
ance or rejection of the material in his own laboratory or
elsewhere. Such tests shall be made at the expense of the
purchaser.

M128.10 Rejection

(a) Msterial represented by samples which fail to eon-
form to the requirements of these specifications will be

rejected.

« (b) Material which shows infurious defects subsequent
to its original inspection and acceptance 2t the minufac-
turer's works, or elsewhere, will be rejected, and the
manufacturer shall be notifie.

M123.31  Reheoring

(a) Samples tested in accordarce with these specifica-
tions which represent rejecied meterial, sholl be held for
8 period of fourteen days from date of the test report. In
ease of dissatisfaction with the results of the tests, the
manufacturer may make ciaim for & rehearing within that

time.




M128.00 SPECIFICATION FOR HIGH STRENGTH
CARBON MANGANESE STEEL PLATES FOR
TANK CARS — AAR TC128.70.

M128.01 SCOPE !

(a) This specification covers two'grades of high
strength carbon-manganese steel plate of flange quali-
ty. The maximum thickness shall be 1 inch. Moder-
stely high manganese content, together with small
amounts of other elements provide for high strength
with limited carbon content. The steel shall be made
to fine grain practice. Welding technique is of funda-
mental importance, and it is presupposed that weld.
ing procedure will be in accordance with good prac-
tice.

(b) The material shall be furnished in the as
rolled condition. When specified for low temperature
service the material shall be furnished 1 normalized to
meet requirements of ASTAM Specification AJ00-68,
Ciass 1, except that impact specimens shall be Type A
Charpy V-Notch_as hiown in_AST:L Specilication_
A370-68 and meet 1mpacy_ requirements at the tem.

————

persture specified in the tank car specification.

M128.02 GENERAL CONDITIONS FOR
DELIVERY

(a) Material furnished under this specification
shall conform to the applicable requirements of
ASTM Specification A20-69a titled, “General Re-
quirements for Delivery of Steel Piates for Pressure
Vessels.”

(b) See M128.01(b).

M128.03 PROCESS

(a) The steel shall be made by one or more of
the following processes:

(1) Open-hearth,

(2) Electric furnace, or

(3) Basic oxygen.

M128.04 CHEMICAL COMPOSITION

(a) The steel shall conform to the requirements
83 to chemical composition prescribed in Table
M128.04(s).

TABLE M128.04(s) CHEMICAL REQUIREMENTS

. Ladle Analysis,
Element Percent
Grade A | Grade B

Carbon . Max.[0.25 0.25
Manganese, Max,

For plates 3/4" and

under in thickness 1.35 . 1.35

For plates over 3/4" 19

1" Incl. in thickness 1.50 1.50
Phosphorus Max.| 0.040 0.040
Sulfur Max.| 0.050 0.050
Sllicon Max,

For plates 3/4" and

under in thickness 0.30 0.30

For plates over 3/4" to o - 2

1" IncL In thickness 0.50 0.50
Vlngdium a/ 0.02 Min.| 0.08 Max.
Coppera/ Max| ... | 0.35
Nickel a/ Max.| .-. 0.25
Chromium a/ Max| ... 0.25
Molybdenum a/ Max) - 0.08

a/ These elements will be reported when requested
by the purchaser.

M128.05 TENSILE PROPERTIES

(2) The material as represented by the test speci-
mens shall conform to the requirements as to tensile
properties prescribed in Table M128.05(a).

TABLE M128.05(a) TENSILE REQUIREMENTS

Propenty Grade A and Grade B
Tensile strength, pu 81,000 to 101,000
Yield point, ps: M. 50,000
Elongstion in 8 inches

percent  Min. 16.0a/
Elongation in 2 inches
percent  Min. phasial
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&/ For material under 5/16 inch thick a reduction
- from the specified percent of elongation of 1.25
percent shall be made for each decrease of 1/32
Inch of thickness below $/16 Inch. Por material
" over 3/4 Inch thick s reduction from the speci-
fied percent elongation of 0.5 percent shall be
made for each increase of 1/8 inch of the thick-
ness above 3/4 inch; this deduction shail not
exceed 3 percent.

M128.06 BENDING PROPERTIES

(8) The bend test specimens shall stand being
bent cold through 180° without cracking on the out-
side of the bent portion through an inside diameter
which shalt have the relation to the thickness of the
specimen prescribed in Table M128.06(a). When the
test is made on a specimen reduced in thickness, the
rolled surface shall be on the outer curve of the bend.

TABLE M128.06(a) BEND DIAMETERS

Thickness of Material, Ratio of Bend Diameter
Inches to Thickness of Specimen
1 and under 2

M128.07 TEST SPECIMENS

(a) Test specimens shall be prepared from the

material in the as-rolled condition.

#M128.08 NUMBER OF TESTS

(8) One tension test and one bend test shall be
made from each plate as rolled.

Note: The term “plate as rolled” used here refers
to the unit plate roiled from a siab or directly from
an Ingot In its relation to the iocation and number of
specimens, not to its condition.

M128.09 INSPECTION )

(8) The Inspector representing the purchaser
shall bave free entry, at ali times while the work on
the contract of the purchaser 15 being performed, to
all parts of the manufacturer's works which concern
the manufacture of the malterial ordered. The manu-
facturer shall afford the inspector, free of charge, all
reasonsble facilities and necessary assistance to satisly
him that the material is being furnished 1n accordance
with these specifications. Tests and inspection shali
be made at the place of manufacture pror to ship-
ment, unless otherwise specified.

(b) The purchaser may make tests to cover the
acceptance or rejection of the matenal in his own
laboratory or clsewhere. Such tests shali be made at
the expense of the purchaser.

M128.10 REJECTION

(2) Material represented by samples which fail to
conform to the requirements of these specifications
will be rejected.

(b) Material which shows injurious defects subse-
quent to its original inspection and acceptance at the
manufacturer’s works, or elsewiere, will bo rejected,
and the manufacturer shall be notified.

M128.11 REHEARING

(a) Samples tested in accordance with these
specifications which repres ent rejected matenal, shall
be held for a period of fourtcen days from date of the
test report. In case of dissatisfaction with the results
of the tests, the manufacturer may make claim for a
rehearing within that time.
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