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3. TECHNICAL REQUIREMENTS:

3.1 Melting Practice: If the material specification does not require a specific
method or methods of consumable electrode remelting and the purchaser has
not authorized an alternate method, steel supplied to this specification
shall be produced using only the vacuum arc consumable electrode process in
the remelt cycle except that steel cast as rectangular 1ngots for slab and
plate may be produced by electroslag remelting.

3.2 Specimen Preparation:

3.2.1 Heat Qualification: Sampling shall be in accordance with 4.3-1| Samples
shall pbe converted into test specimens in accordance with 3.2.3

3.2.2 Producit Qualification: Product from a heat not qualified-.based|on
sampling as in 4.3.1 shall be sampled in accordance with’4.3.2.| Samples
shall pe converted into test specimens in accordancecwith 3.2.3

3.2.3 ﬁorkinn and Rough Machining:

3.2.3.1 Solid Product 300 mm and Over in Nominal Diameter or Distance|Between
Paralllel Sides: A quarter section shall“be cut from each sample
suffliciently oversize that the centerof the original sample will be
approximately on the surface of the.specimen after generating|to test
sizel. The quartered section shall;then be forged to a 75 to |50 mm .
round or square, maintaining thelaxis of the forging approximately
paralllel to original direction‘of rolling. As an alternate method, the
full| section may be rolled or forged to a 150 mm round or square and an
overjsize quarter obtained as in 3.2.3.3. Specimens shall be yough
machiined to a "one-step"-straight cylinder nominally 125 mm 1¢ng.
Minimum stock removalishall be consistent with the machining allowance
speclified in 3.2.4(1)

3.2.3.2 Solild Product Over 150 to 300 _mm, Excl, in Nominal Diameter oy Distance
een Parallel Sides Except Slabs and Plates: A quarter seg¢tion shall
be cut from-each sample sufficiently oversize that the center|of the
original sample will be approximately on the surface of the specimen
after -generating to test size. The quarter section shall be ¢onverted
int imen by machining, or forging and machining, to a 75 to
150 mm round or square. Specimens shall be rough machined to a
"one-step" straight cylinder nominally 125 mm long. Minimum stock
removal shall be consistent with the machining allowance specified in
3.2.4.1.

3.2.3.2.1 As an alternate method, a stepdown specimen may be generated from the
full cross-section in equal length circumferential steps as in Table I.
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3.2.3.3 Solid Product 150 _mm_and Under in Nominal Diameter or Distance Between

Parallel Sides Except Flat Bars, Slabs, and Plates:

A quarter section

shall be cut from each sample sufficiently oversize that the center of
the original sample will be approximately on the surface of the specimen

after generating to test size.

The quarter section shall be converted

into a test specimen by machining to a "one-step" straight cylinder
nally 125 mm long. Minimum stock removal shall be consistent with

nomi
the

machining allowance specified in 3.2.4.1.

3.2.3.3.1 As an alternate method, a stepdown specimen may be generated from the
full cross-section in equal length circumferential steps as in Table I.

TABLE I
Nominal
Diapeter or Distance Step
Between Parallel Sides Lengths StepDiameter
Millimetres Millimetres 1 2 3 4 5
6.25 to 12.50, incl 125.00 D - - - -
Over 12.50 to 18.75, incl 62.50 D 2/3D - - -
Over 1B.75 to 25.00, incl 41.62 D 3/4D 1/20 4- _
Over 2p.00 to 37.50, incl - 31.25 D 4/50 3/5D 245D --
Over 3[.50 to 100.00, incl 25.00 D 4/5D 3/5D 245D 1/5D
D = Orfiginal diameter or distance between parallel sides minus machining
stock removed.
3.2.3.4 Flat|Bars: Specimens nomifally 125 mm Jong shall be rough maghined to
equall-length steps acros's/the width of the specimen, in accordance with
Table II, allowing 20% of the thickness or 2.50 mm, whichever is less,
for minimum stock removal. Allowance of 0.25 mm shall be made for
finish machining.
TABLE II
Step
mipal Thickness Lengths Step Thickness$
MblTimetres Millimetres 1 2 3 | 5
Up to 6.25, incl 125.00 T
Over 6.25 to 12.50, incl 62.50 T 2/37
Over 12.50 to 25.00, incl 31.25 T 3/4T1  1/2T1 1/47
Over 25.00 25.00 T 4/5T  3/5T 2/5T 1/5T
T = Original nominal thickness minus machining stock removed.
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H

.5

.6.2 Nominal Wall Thickness Under 6.25 mm: Specimens, nominally

A

Slabs or Plates: A straight cylindrical or rectangular specim

en shall

be machined, or forged and machined, from each slab or plate to be

tested. The specimen shall be taken essentially parallel to t
direction of rolling at the center of the slab or plate width
thickness and shall be nominally 125 mm in length and not more
100 mm in final diameter or thickness.

.1 Product Up_to 100 mm, Incl, in Nominal Thickness: A straigh
cylindrical specimen shall represent the full thickness cons
with the machining allowance specified in 3.2.4.1.

he
and
than

t
jstent

.2 Product Over 100 to 200 mm, Incl, in Nominal Thickness: A-~sftraight
cyfindrical specimen shall represent surface to mid-thicKnes|s
compsistent with the machining allowance specified in 3¢2:4.1[

.3 Product Over 200 mm in Nominal Thickness: A straight cylind
specimen shall be taken so that the axis is approximately mi
between the surface and mid-thickness and sha)l‘have a diame

to|one-third the nominal thickness of the section.

Tubing:
.1 Nominal Wall Thickness 6.25 mm_and Qver: Specimens, nominal
long, shall be rough machined to 4. equal circumferential ste
3/47, 1/27, and 1/47, allowing 2,50 mm on the diameter for s
removal. Allowance of 0.25 mm-on the radii for finish machi
be|made. T = nominal wall thickness minus the machining all

lomg, after heat treatment as in 3.2.5, shall have 10% of th
thickness or 0.38 mm, whichever is less, removed from the ou
digmeter and be tested as a straight cylinder.

Machining:

Product Othér)Than Tubing, Flat Bars. Slab. and Plate: The co
sample shall be machined to conform to the allowance of Table
surfacetremoval, allowing 0.25 mm per side for finish machinin

ical
dway
ter equal

Ty 125 mm
ps, T,
tock

hing shall
bwance.

125 mm
wall
er

hverted
[II for
g after

heat|treatment.
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TABLE IiI
Nominal Minimum
Diameter or Distance Stock Removal
Between Paraliel Sides Millimetres per Side
Miliimetres
6.25 to 12.50, incl 0.75
Over 12.50 to 18.75, incl 1.15
Over 18.75 to 25.00, incl 1.50
Ov —00—to—37-50—incd 96
Ov .50 to 50.00, incl 2.25
Ov .00 to 62.50, incl 3.20
Ov .50 to 87.50, incl 4.00
Ov .50 to 112.50, incl 4.75
Ov .50 to 150.00, incl 6.25

3.2.5 Heat Tireatment: Rough machined specimens shall5 ff necessary, he heat
treateld by suitably austenitizing, guenching, ‘and tempering or By solution
and priecipitation heat treating to produce.hardness of 248 - 352 HB or
appropriate Tower hardness for steel of low hardenability. Hardness
testing shall be in accordance with ASTM'E 10. Specimens shall |be
austenitized in a neutral or slightly:reducing atmosphere. Fol]lowing heat
treatnlent, surface scale may be reméved by sandblasting or othey
acceptfable method.

3.2.6 FinisH Machining: The heat.treated specimens shall be finish machined to
surfage roughness not gredter than 0.8 m AA, determined in accordance

with ANSI B46.1. The ends of the specimen shall be finished to|provide
good diectrical contact:

3.3 Inspectilon: Magnetic-particle inspection shall be performed in agcordance
with AMJ-2640 by the circular, wet, continuous method (See 8.4) uping 32 -
48 A/mm|of diameter. If the stepdown bar (3.2.3.2.1 or 3.2.3.3.1) is used,
the smallest step shall be magnetized and inspected first; the larger steps
shall bg magrietized and inspected individually in succession of ipcreasing
size until-all steps have been evaluated. If a longitudinal slicp from slab
or plates—as—tm32-F5ts—used—onty—thetongitudinatsurfaces—
perpendicular to the two faces of the slab or plate shall be inspected.

3.3.1 Cleanliness standards presented herein govern nonmetallic inclusions only
(See 8.4). Steel which, during inspection, reveals indications
representing actual ruptures, such as cracks, seams, laminations, and
laps, will be subject to rejection except where these defects result from
sample preparation.
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3.3.2 The results of the magnetic particle inspection shall be appropriately
recorded. A1l recorded results shall be identified, filed, and made
available to purchaser upon request.

3.4 Evaluyation of Steel Cleanliness: After inspection, each indication 0.4 mm
and over shall be recorded on an inspection chart. All recorded results
shall be tdentified, filed, and, upon request, made available to purchaser.
Records shall be available for three years after shipment of the product.
The frequency (F) (number) and the severity (S) (length) of the indications
shall be calculated as follows:

3.4.1 Frequefcy (FJ°

3.4.1.1 The pumber of indications per test specimen is totaled.

3.4.1.2 The frequency per specimen is determined by dividing 6:45 timgs the
tota] number of indications for each specimen by thé test surflace area
of the specimen in square centimetres.

3.4.1.3 The Frequency ratings for all test specimens-from a heat are fotaled.

3.4.1.4 The hverage frequency (F) equals the totalofrequency rating fqr all test
specimens from a heat divided by the number of specimens.

3.4.2 Severiky (S):
3.4.2.1 The fength of each indication_is recorded.

3.4.2.2 The product for each specimen is computed by totaling the product of the
numbpr of indications times the appropriate progression factoyq listed in
the following table:

Length of-Indication Progression Factor

MilTimetres for Severity Rating
0.4 to 0.8, excl 13
0.8 to 1.6, excl 26
1.6 to 3.2, excl 103
3.2 and over 1650

3.4.2.3 The severity per specimen is determined by dividing the product for each
specimen by the test surface area of the specimen in square centimetres.

3.4.2.4 The severity ratings for all test specimens from a heat are totaled.

3.4.2.5 The average severity (S) equals the total severity rating for all test
specimens from a heat divided by the number of specimens.
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.5 Disposition: Product inspected in accordance with this specification shall,
unless otherwise specified, conform to one of the following requirements as
applicable:

.5.1 Product inspected for heat qualification as in 4.3.1 and product inspected

for product qualification as in 4.3.2 shall conform to a maximum average
frequency rating (F) of 0.25 and a maximum average severity rating (S) of

0.50.
.5.2

Product inspected for heat qualification as in 4.3.1.2 shall conform to a

maximum average frequency rating (F) of 0.10 and a maximum average

severi
macroe
materi
applic
.5.3 Produc
freque
re-eva
Evalua
purcha
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ALITY A

Responsi]

B
samples
required
required
confirma
the requ

Classifi
require

shall be| performedas specified in 4.2.1 and 4.2.2.

2.1

2.1.1

cons

.2.2 Produc

Heat Qualification:
conformanceto "heat qualification" requirements, if acceptable
conducfted'only once per heat.

fy rating (S) of 0.20 and, in addition, specimens as in 4]
tched in accordance with ASTM A 604 as specified in the~ap
h1 specification, shall meet the macrostructure requiremen
able material specification.

t inspected in accordance with this specification and havi
ncy-severity rating exceeding the specified 1imits may be
luated for specific applications when permitted by purchas
tion of any one or two steps of stepdown specimens may be
ser when the area represented is not considered critical f
k.

SSURANCE PROVISIONS:

pility for Inspection: The vendor of the product shall sy
for vendor's tests and shall be responsible for performing
tests. Results of such tests shall be reported to the pt
by 4.4. Purchaser reserves the right to sample and to pe
tory testing deemed hecessary to ensure that the product ¢
irements of this specification.

nts of this.specification are classified as acceptance t¢

Tests of samples taken as in 4.3.1 to deter

3.1.2.2,
plicable
ts of the

ng a

er.
waived by
or the end

pply all
all
rchaser as
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cation of Tests:” Tests to determine conformance to all applicable

sts and

mine
need be

idered qualified for finished product.
t Qualification:

Heats which have been qualified as semi-finished product shall be

Tests to determine conformance to the requirements

of this specification on product not "heat qualified" shall be conducted
on product of each size and shape of each lot made from each heat.
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4.3

4.3.

4.3,
4.3.

4.3.

4.3.

4.3.
4.3.

4.3,

4.3.

4.4

4.5

Sampling:

One of the sampling procedures described in 4.3.1 shall be

performed by the producer for heat qualification; the procedure used shall

be at the producer's option.
required from a heat which meets the requirements of 3.5.

No further sampling by the producer

shall be

For product not

heat qualified as in 4.3.1, sampling procedures shall be as described 4.3.2.

1 For Heat Qualification:

Samples shall be taken from semi-finished or

finished product in accordance with the following sampling plan of either

4,3.1.1 or 4.3.1.2.

1.1 Fi tion:

1.1.1 For heats having up to four remelted ingots, or for portiony of heats
wilthin this 1imit, samples shall be taken to represent-reme]ted
malterial that relates to the bottom of the first electrode gnd the top
of| the last electrode of the heat.

1.1.2 Fdr heats having five through nine remelted ingots, or for portions of
hdats within these 1imits, samples shall be-tdken to represgnt the top
arld bottom of the first and last remelted<bngots.

1.1.3 Fdr heats having ten or more remelted 4ngots, samples shall|be taken
tq represent the top and bottom of the first, middie, and last
rdmelted ingots.

1.2 Secqnd Option:

1.2.1 Fdr all heats, regardless.of the number of remelted ingots,|samples
sHall be taken from remelted material representing the top ¢f one
ellectrode and the bottom of one electrode of the heat.

1.2.2 Sdmples for macrostructure testing shall be full cross-sectjonal
sfecimens representing the top and bottom of each remelted jngot;
samples shalltbe taken from equiaxed product not tess than JOO mm in
crtoss-section and from rectangular product not less than 75(mm in
thickness.

2 For Product”Qualification: Samples shall be taken at random from not less
than 10%of the pleces of each lot. A lot shall be all product|of one
size from one heat in one shipment. Not 1ess tham 3 mor more than 10
samples shall be selected from a lot, except that if the quantity in the
lot is three pieces or less, one sample shall be taken from each piece.

Reports: The vendor of the product shall include the MAM-2300 frequency-

severity rating for each lot in the shipment in addition to other
information required by the applicable material specification.

Resampling and Retesting:
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