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2.2 ANSI Publications:

Available from American National Standards Institute, Inc., 11 West 42nd Street, New York, NY
10036-8002.

ANSI B46.1 Surface Texture

3. TECHNICAL REQUIREMENTS:

3.1 Melting Pradtice:

the purchaser has not authorized an alternate method, stéel supplied to fthis

specification| shall be produced using only the vacuum arc consumable electrode process in the
remelt cycle| except that steel cast as rectangular ingots for slab-and plate may be progduced by
electroslag nemelting.

If the material specification does not require a specific method or methods of consumTle electrode

3.2 Specimen Preparation:

3.2.1 Heat Qualification: Sampling shall be in accordance with 4.3.1, 4.3.2, or 4.3.3. Samples shall be
converted [into test specimens in accordance with 3.2.3.

3.2.2 Product Qlalification: Product from a heatnot qualified based on sampling as in 4.3 1, 4.3.2, or
4.3.3 shalllbe sampled in accordance with 4.3.4. Samples shall be converted into test specimens
in accordance with 3.2.3.

3.2.3 Working apd Rough Machining:

3.2.3.1 Solid Prgduct 300 mm and Over in Nominal Diameter or Distance Between Parallg} Sides: A
quarter gection shall be cut from each sample sufficiently oversize that the center gf the original
sample Will be approximately on the surface of the specimen after generating to tegt size. The
quarterefd section shall then be forged to a 75 to 150 mm round or square, maintain|ng the axis of
the forgihg approximately paraliel 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 oversize quafter obtained
asin 3.2.3.3. 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 Solid Product Over 150 to 300 mm, Exclusive, in Nominal Diameter or Distance Between Parallel
Sides Except 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, 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.
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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 nominally 125 mm long. Minimum stock
removal shall be consistent with the machining allowance specified in 3.2.4.1.

3.2.3.31

As an alternate method, a stepdown specimen may be generated from the full cross-section in

equal

| circumferential steps as in Table 1.

TABLE 1 - Stepdown Specimens, Cylindrical

Ngminal
Diameter or Distance Step Step Step Step Step Step
Between Rarallel Sides Length Diameter Diameter Diameter Diametgr Diameter
Millimeters Millimeters 1 2 3 4 5
6.25 to 12.50, incl 125.00 D -- - - --
Over 12.5Q to 18.75, incl 62.50 D 2/3D -- -- --
Over 18.75 to 25.00, incl 41.62 D 3/4D 1/2D - -
Over 25.00 to 37.50, incl 31.25 D 4/5D 3/5D 2/5D --
Over 37.5( 25.00 D 4/5D 3/5D 2/5D 1/6D
D = Origing! diameter or distance between parallel sides minus machining stock rempved.
3.2.3.4 Flat Bars: Specimens, nominally 125 mm long, shall be rough machined to equal-length steps

across
250 m

for finigh machining.

the width of the specimen in accordance with Table 2, allowing 20% of thq
m, whichever is less;for minimum stock removal. Allowance of 0.25 mm

TABLE 2 - Stepdown Specimens, Flat Bar

e thickness or
shall be made

Nominal Step Step Step Step Step Step
Thickness Length Thickness Thickness Thickness Thickngss Thickness
Millimeters Millimeters 1 2 3 4 5

Up to 6.25, incl 125.00 T -- -- - -

Over 6.25 to 12.50, incl 62.50 T 2/3T -- -- --
Over 12.50 to 25.00, incl 31.25 T 3/4T 12T 1/4T -
Over 25.00 25.00 T 4/5T 3/5T 2/5T 1/5T

T = Original nominal thickness minus machining stock removed.

3.2.3.5 Slabs or Plates: A straight cylindrical or rectangular specimen shall be machined, or forged and
machined, from each slab or plate to be tested. The specimen shall be taken essentially parallel
to the direction of rolling at the center of the slab or plate width and thickness and shall be
nominally 125 mm in length and not more than 100 mm in final diameter or thickness.

-3-
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3.2.3.5.1 Product Up to 100 mm, Inclusive, in Nominal Thickness: A straight cylindrical specimen shall
represent the full thickness consistent with the machining allowance specified in 3.2.4.1.

3.2.3.5.2 Product Over 100 to 200 mm, Inclusive, in Nominal Thickness: A straight cylindrical specimen
shall represent surface to mid-thickness consistent with the machining allowance specified in
3.24.1.

3.2.3.5.3 Product Over 200 mm in Nominal Thickness: A straight cylindrical specimen shall be taken so
that the axis is approximately midway between the surface and mid-thickness, and shall have a
diameter equal to one-third the nominal thickness of the section.

3.2.3.6 Tubing:

3.2.3.6.1 Nominal Wall Thickness 6.25 mm and Over: Specimens, nominally. 125 mm long, shall be
rough machined to four equal circumferential steps, T, 3/4T, 1/2T, and 1/4T, allowing 2.50 mm
on the[diameter for stock removal. Allowance of 0.25 mm on'the radii for finish mgchining shall
be magle. T = nominal wall thickness minus the machinigg allowance.

3.2.3.6.2 Nominal Wall Thickness Under 6.25 mm: Specimens; nominally 125 mm long, aIer heat
treatment as in 3.2.5, shall have 10% of the wallthickness or 0.38 mm, whichevér is less,

3.2.4 Machining:

3.2.441

remov

Product
converte
allowing

ed from the outer diameter and be tested as a straight cylinder.

Other Than Flat Bars, Slabs{and Plates Over 8 Inches Thick, and Tubing

The

d sample shall be machinedto conform to the allowance of Table 3 for sufface removal,

0.25 mm per side for finish machining after heat treatment.

TABLE 3 - Stock Removal

Nominal
Diameter or Distance Minimum
Between Parallel Sides Stock Removal

Millimeters—— Millimeters—perSide——————

6.25to 12.50, incl 0.75
Over 1250to 18.75, incl 1.15
Over 18.75to 25.00, incl 1.50
Over 25.00to 37.50, incl 1.90
Over 37.50to 50.00, incl 2.25
Over 50.00to 62.50, incl 3.20
Over 62.50to 87.50, incl 4.00
Over 87.50to 112.50, incl 4.75
Over 112.50 to 150.00, incl 6.25
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3.2.5 Heat Treatment: Rough machined specimens shall, if necessary, be heat treated by suitably
austenitizing, quenching, and tempering or by solution and precipitation heat treating to produce
hardness of 248 to 352 HB or appropriate lower 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. Following heat treatment, surface scale may be removed by grit
blasting or other acceptable method.

3.2.6

3.3

3.3.1

3.3.2

Finish Machining: The heat treated specimens shall be finished machined to surface roughness

not greafer than 0.8 micrometers AA, determined in accordance with ANS| B46.1,

specime

Inspection

wet, conti

n shall be finished to provide good electrical contact.

uous method (See 8.5) using 32 to 48 A/mm of diameter.)If a stepdown b

Magnetic :Erticle inspection shall be performed in accordance with ASTM E 1444 by

smallest s
inspected
longituding
to the two

p shall be magnetized and inspected first; the larger steps shall be magr
ndividually in succession of increasing size until alh steps have been evall
| slice from slab or plate, as in 3.2.3.5 is used, only the longitudinal surface
faces of the slab or plate shall be inspected.

Cleanlintss standards presented herein govern nonmetallic inclusions only (See 8.

during in
laminatig
preparat

pection, reveals indications representing actual ruptures, such as cracks
ns, and laps, will be subject to rejection except where these defects resul
on.

The res

he ends of the

the circular,

ar is used, the
etized and
ated. If a

s perpendicular

b). Steel which,
seams,
from sample

Its of the magnetic particle inspection shall be appropriately recorded. All fecorded results
shall be {dentified, filed, and made available to purchaser upon request.

3.4 Evaluation| of Steel Cleanliness:

3.441

3.4.1

3.4.1

3.4.1

3.4.1

1

2

3

4

After inspgction, eachrindication 0.4 mm and over shall be recorded on an inspectio
recorded results shall)be identified, filed, and, upon request, made available to purchaser. Records
shall be availablefor at least three years after shipment of the product. The frequengy rating (F)
(number) and the severity rating (S) (length) of the indications shall be calculated as|follows:

chart. All

Frequency (F):

The number of indications per test specimen is totaled.

The frequency per specimen is determined by dividing 6.45 times the total number of indications

for each specimen by the test surface area of the specimen in square centimeters.

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

divided by the number of test specimens.

The average frequency (F) equals the total frequency rating for all test specimens from a heat



https://saenorm.com/api/?name=161f7c3c478ad9778856c88fc1cb1789

MAM 2300B SAE MAM 2300B

3.4.2 Severity (S):

3.4.2.1 The length of each indication is recorded.

3.4.2.2 The product for each specimen is computed by totaling the product of the number of indications
times the appropriate progression factor shown in Table 4:

3.4.2.3 The sev,
surface

3.4.2.4 The sev

3.4.25 Theave
by the n

3.5 Disposition:

Product ins|
requiremen

TABLE 4 - Progression Factor for Severity Rating

Length of Indication

Millimeters Progression Factor
0.410 0.8, excl 13
0.8 to 1.6, excl 26
1.6 to 3.2, excl 103
3.2 and over 1650

prity per specimen is determined by dividingthe product for each specime
area of the specimen in square centimeters.

erity ratings for all test specimens frorm a heat are totaled.

age severity (S) equals the total severity rating for all test specimens from
mber of test specimens.

ected in accordance with this specification shall conform to one of the foll
s as applicable:

3.5.1 Product inspected for heat qualification as in 4.3.1, 4.3.2, or 4.3.3, and for product q

in 4.3.4 sh

all conform to a maximum average frequency rating (F) of 0.25 and a maxi

sevetrity re

n by the test

i heat divided

bwing

Lialification as
mum average

ting'(S) of 0.50.

3.5.2 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 severity rating (S) of 0.20 and, in addition,
specimens as in 4.3.1.2.2, macroetched in accordance with ASTM A 604, shall meet the

macrostru

cture requirements of the applicable material specification.

3.5.3 Product inspected in accordance with this specification and having a frequency-severity rating
exceeding the specified limits may be re-evaluated for specific applications when permitted by
purchaser. Evaluation of any one or two steps of stepdown specimens may be waived by
purchaser when the area represented is not considered critical for the end product.

)
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:
The vendor of the product shall supply all samples for vendor’s tests and shall be responsible for the
performance of all required tests. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the product conforms to specified
requiremepts.

4.2 Classificatjon of Tests:
All applicaple technical requirements are acceptance tests and shall be performed as specified in
421 o0r4.p2.

421 Heat Quplification: Tests of samples taken as in 4.3.1, 4.3.2,.0r4.3.3 to determine [conformance to

"heat quplification" requirements, if acceptable, need be conducted only once per heat.
4.2.1.1 Heats which have been qualified as semi-finished product shall be considered gpalified for
finished product.

4.2.2 Product

size and

4.3 Sampling

One of the
producer f

sampling
product n
4.3.4.

4.3.1 ForHea

from semi-finished or finished product in accordance with the sampling plan of eit

4.3.1.2.

4.3.1.1

43111

Qualification: Tests on product not "heat qualified" shall be conducted on
shape of each lot made from each-heat.

and Testing:

br heat qualification;the procedure used shall be at the producer’s option

t heat qualified.as’in 4.3.1, 4.3.2, or 4.3.3, sampling procedures shall be g

broduct of each

sampling procedures described in 4.3.1, 4.3.2, or 4.3.3 shall be performegd by the

No further

y the producer shall' be required from a heat which meets the requiremengs of 3.5. For

s described in

Qualification of Heats Produced From Top Poured Electrodes: Samples

er4.3.1.1 or

ihall be taken

First Option:

For heats having four remelted ingots or less, or for portions of heats within this limit, samples

shall be taken to represent remelted material that relates to the bottom of the first electrode and
the top of the last electrode of the heat.

43112

For heats having five through nine remelted ingots, inclusive, or for portions of heats within

these limits, samples shall be taken to represent the top and bottom of the first and last
remelted ingots.
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4.3.1.1.3 For heats having ten or more remelted ingots, samples shall be taken to represent the top and

bottom

of the first, middle, and last remelted ingots.

4.3.1.2 Second Option (See 3.5.2):

4.3.1

4.3.1

4.3.2

4.3.2.

4.3.2.

4.3.2.

4.3.3

4.3.4

2.1

For all heats, regardless of the number of remelted ingots, samples shall be taken from

remelted material representing the top of one electrode and the boitom of one electrode of the

heat.

2.2 Sampl

and bo,
100 mn

For Heat Q
taken from
4.3.2.2,0or

s for macrostructure testing shall be full cross-sectional specimens represgnting the top

om of each remelted ingot; samples shall be taken from equiaxed product

h in cross-section and from rectangular product not less than 75 mm in thi

ualification of Heats Produced From Bottom Poured EleCirodes: Samples
semi-finished or finished product in accordance with-the sampling plan of
4.3.2.3 as applicable, or 4.3.1.2.

1 For heat
toatop

2 For heat
shall be

having four plates (clusters) or less for casting electrodes, samples shall
remelted material that relates to a bottom-of an electrode from the plate
f an electrode from the plate cast last.

having five through nine plates (clusters), inclusive, for casting electrodes
aken to represent remelted matetial that relates to a bottom and to a top o

not less than
ckness.

shall be
bither 4.3.2.1,

be taken to
cast first and

{, samples
an electrode

from the |plate cast first and to represent an electrode that relates to a bottom and fo a top from

the plate

3 For heat

cast last.

having ten or more plates (clusters) for casting electrodes, samples shal

be taken to

represent remelted material-that relates to a bottom and to a top of an electrode frgm the plate

cast first

For Heat

Bottom P
considere
produced

the plate castiin the middle (or adjacent to), and the plate cast last.

ualification’ of Heats Produced Partly From Top Poured Electrodes and Partly from
red Electrodes: The portion of the heat produced from top poured electrqdes shall be
a heat and shall be sampled in accordance with 4.3.1. The portion of th

accordance with 4.3.2.

For Product Qualification: Samples shall be taken at random from not less than 10% of the pieces
of each lot. A lot shall be all product of one size from one heat in one shipment. Not less than

three nor more than ten 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.

i/\
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