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AMS2372

AMS2806

AMS2808

AS1182

Quality Assurance Sampling and Testing, Carbon and Low-Alloy Steel Forgings

Identification, Bars, Wire, Mechanical Tubing, and Extrusions, Carbon and Alloy Steels and Corrosion and
Heat-Resistant Steels and Alloys
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2.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel: 610-
832-9585, www.astm.org.
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Table 1 - Composition

Element min max
Carbon 0.90 1.03
Manganese 0.75 1.00
Silicon 0.15 0.35
Phosphorus -- 0.025
Sulfur -- 0.025
Chromium 0.70 0.90
Nickel -- 0.25
Molybdenum -- 0.10
f‘nppnr Q.35

ron, and Wrought Iron

brcentages by weight shown in Table I; determined by wet chemical methgds in accordance with
trochemical or other analytical methods acceptable to purchaser.

3.1.1 Check Analysis

Composition variations shall meet the applicable requirements of AMS2259.

3.2 Condition

The product shall be supplied in the following condition; hardness and tensile strength shall be determined in accordance
with ASTM A370:
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3.2.1 Bars
3.2.1.1 Bars 0.500 Inch (12.70 mm) and Under in Nominal Diameter or Least Distance Between Parallel Sides

Cold finished, with microstructure of spheroidized cementite in ferrite matrix, having tensile strength not higher than 120 ksi
(825 MPa), or equivalent hardness (see 8.2).

3.2.1.2 Bars Over 0.500 Inch (12.70 mm) in Nominal Diameter or Least Distance Between Parallel Sides
Hot finished and annealed, unless otherwise ordered, with microstructure of spheroidized cementite in ferrite matrix, having
hardness not higher than 207 HB, or equivalent (see 8.3). Bars ordered cold finished may have hardness as high as 248 HB,

or equivalent.

3.2.1.3 Bar shall not be cut from plate (also see 4.4.2).

3.2.2 Forgings
As ordered.
3.2.3 Mechanical Tuping

Cold finished and annepled, unless otherwise ordered, with microstructure of spheraidized cementite|in ferrite matrix. Tubing
ordered hot finished ard annealed shall have hardness not higher than 95 HRB{or equivalent (see 8.3).

3.2.4 Forging Stock
As ordered by the forgihg manufacturer.
3.3 Properties

The product shall copform to the following requirements; hardness testing shall be performed in accordance with
ASTM A370:

3.3.1 Macrostructurg
Visual examination of| transverse full cross-sections from bars, billets, tube rounds, or forging stock, etched in hot
hydrochloric acid in acgordance with ASTM_E381, shall show no pipe or cracks. Porosity, segregatioh, inclusions, and other
imperfections shall be po worse than the-macrographs of ASTM E381 agreed upon by purchaser and producer (see 8.6).

3.3.2 Micro-Inclusion Rating ofEach Heat

At least one specimen from €ach ingot tested, as well as two-thirds of the total number of specimen$ and the average of all
specimens, shall not exceed the limits shown in Table 2, determined in accordance with ASTM E45 Method A.

Table 2 - Micro-inclusion rating limits

Type A B C D
Thin 25 20 0.5 1.0
Heavy 1.5 1.0 0.5 1.0

3.3.3 Response to Heat Treatment of Bars, Forgings and Tubing

Specimens as in 4.3.3, protected by suitable means or treated in a neutral atmosphere to minimize scaling and prevent
either carburization or decarburization, shall have substantially uniform hardness not lower than 63 HRC at any point below
any permissible decarburization after being heated to 1525 °F + 10 °F (829 °C £+ 6 °C), held at heat for
20 minutes + 2 minutes, and quenched in commercial paraffin oil (90-110 SUS at 100 °F (38 °C)) at room temperature.
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3.3.4 Decarburization

3.3.4.1 Bars and tubing ordered ground, turned, or polished shall be free from decarburization on the ground, turned, or
polished surfaces. Decarburization on tubing ID shall not exceed the maximum depth specified in Table 4.

3.3.4.2 Allowable decarburization of bars, billets, and tube rounds ordered for redrawing or forging or to specified
microstructural requirements other than spheroidized cementite in ferrite matrix shall be as agreed upon by
purchaser and producer.

3.3.4.3 Decarburization of bars for anti-friction balls and rollers that 3.3.4.1 or 3.3.4.2 is not applicable shall be not greater
than shown in Table 3.

Table 3A — Maximum total depth of Decarburization limits, inch/pound units

Total Depth of Total Depth of
Nominal Diameter or Distance Decarburization Decarburization

Between Parallel Sides Inch Inch

Inch Hot Finished Cold Finished
Up to 0.250, incl 0.005 0.003
Over 0.250 to 0.500, incl 0.006 0.004
Over 0.500 to 0.750, incl 0.008 0.006
Over 0.750 to 1.000, incl 0.010 0.008

Table 3B - Maximum total depth of decarburization limits, Sl units

Total Depthvof  Total Depth of
Nominal Diameter or Distance Decarburization Decarburization

Between Parallel Sides Millimeters Millimeters
Millimeters Hot Finished Cold Finished
Upto 6.35,incl 0.13 0.08
Over 6.35t0 12.70, incl 0.15 0.10
Over 12.70to 19.05, incl 0.20 0.15
Over 19.05to 25.40, incl 0.25 0.20

3.3.4.4 Decarburization of bars and of the D and OD of tubes that 3.3.4.1, 3.3.4.2, or 3.3.4.3 is|not applicable shall be
not greater than shown in Table 4:

Table 4A - Maximum total depth of decarburization limits, inch/pound units

Total Depth of Total Depth of Total Depth of Total Depth o¢f Total Depth of

Nominal Diametgr Decarburization Decarburization Decarburization Decarburizatipn Decarburization
or Distance Bars, Hot Bars Bars, Cold Tubes Tubes, Cold
Between Parallel Sides Finished Annealed Finished Annealed Finished

Inches treh treh treh treh Inch
Up to 1.000, incl 0.012 0.015 0.012 0.012 0.010
Over 1.000 to 2.000, incl 0.017 0.022 0.015 0.020 0.014
Over 2.000 to 3.000, incl 0.025 0.030 0.025 0.030 0.019
Over 3.000 to 4.000, incl 0.035 0.045 0.035 0.035 0.024

Over 4.000 to 5.000, incl 0.055 0.065 0.055 0.040 0.028
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Table 4B - Maximum total depth of decarburization limits, Sl units

Total Depth of Total Depth of Total Depth of Total Depth of Total Depth of
Nominal Diameter Decarburization Decarburization Decarburization Decarburization Decarburization
or Distance Bars, Hot Bars Bars, Cold Tubes Tubes, Cold
Between Parallel Sides Finished Annealed Finished Annealed Finished
Millimeters Millimeters Millimeters Millimeters Millimeters Millimeters
Upto 25.40, incl 0.30 0.38 0.30 0.30 0.25
Over 25.40to 50.80, incl 0.43 0.56 0.38 0.51 0.36
Over 50.80to 76.20, incl 0.64 0.76 0.64 0.76 0.48
Over 76.20to 101.60, incl 0.89 1.14 0.89 0.89 0.61
Over 101.60 to 127.00, incl 1.40 1.65 1.40 1.02 0.71

3.3.4.5 Decarburizat

ion shall be evaluated by one of the two methods of 3.3.4.6 or 3.3.4.7.

3.3.4.6  Metallograph

A cross section taken perpendicular to the surface shall be prepared, etched, and visually.examing

a magnification not to
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3.3.4.7 Hardness Tr|
The total depth of dec

with ASTM E384, at a
during heat treatment
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3.3.4.8 When deter
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the width is (

3.3.49 Incase of di
govern.

3.4 Quality

The product, as receivd

ic Method

exceed 100X. The product shall not show a layer of complete (ferrite) or
Tables 3 or 4.

averse Method

hrburization shall be determined by a traverse methodwising microhardness
magnification not exceeding 100X, conducted on.a hardened but untemper
to prevent changes in surface carbon content:"Dempering is generally no
from the surface to the depth under that surface where there is not furthe

hall be far enough away from any adjacent'surface to be uninfluenced by any
ptance shall be as listed in Tables 3 or4.

on of such areas does not exceed the limits of Tables 3 or 4 by more than 0.(
.065 inch (1.65 mm) or less.

bpute, the total depth«efdecarburization determined using the microhardnes

d metallographically at
partial decarburization

testing in accordance
ed specimen protected
t recommended, but if
ration is defined as the
increase in hardness.
decarburization on the

mining the depth of decarburjzation, it is permissible to disregard local areas provided the

05 inch (0.13 mm) and

5 traverse method shall

d by purehaser, shall be uniform in quality and condition, sound, and free from foreign materials and
from imperfections detfimental to usage of the product.

3.4.1 Bars and mech

anical tubing ardered hat rolled or cold drawn _or ground turned or palished

shall, after removal of

the standard stock removal allowance in accordance with AS1182, be free from seams, laps, tears, and cracks
open to the machined, ground, turned, or polished surface.

3.4.2

forgings showing no evidence of reentrant grain flow.

3.5 Tolerances
3.5.1 Bars

In accordance with AM
3.5.2 Mechanical Tu

In accordance with AM

S2251.
bing

S2253.

Grain flow of die forgings, except in areas that contain flash-line end grain, shall follow the general contour of the
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4. QUALITY ASSURANCE PROVISIONS

4.1

Responsibility for Inspection

The producer of the product shall supply all samples for producer'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 requirements.

4.2

42.1

Classification of Tests

Acceptance Tests

Composition (3.1), condition (3.2), macrostructure (3.3.1), micro-inclusion ratings (3.3.2), response to heat treatment (3.3.3),
decarburization (3.3.4), and tolerances (3.5) are acceptance tests and shall be performed on each heat or lot as applicable.

4.2.2 Periodic Tests

Grain flow of die forgin
frequency of testing is

4.3 Sampling and Te
4.3.1 Bars, Mechani
In accordance with AM
4.3.2 Forgings

In accordance with AM

gs (3.4.2) is a periodic test and shall be performed at a frequency selected
specified by purchaser.

sting
cal Tubing, and Forging Stock

S2370.

S2372.
Sponse to heat treatment (3.3.3) shall be as follows:

rom bars shall be full cross-sections of the bar, machined or ground on both f
N is 0.50 inch = 0.010 inch((22.7 mm £ 0.25 mm).

Specimens from mechanical tubingishall be full cross-sections of the tubing, shall have

5.88 mm), with walkthicknesses over 0.625 inch (15.88 mm) being turned to
+ 0.25 mm),~and shall be machined or ground on both face
.010 inch (12°7“mm + 0.25 mm).

by the producer unless

aces normal to the axis

wall thickness not over
D.625 inch = 0.010 inch
so that length is

]

h the producer identity,

Tf bars, forgings and tubing shall furnish with each shipment a report showin

ble melting operations),

results of tests for composition, macrostructure and micro-inclusion rating for each heat, and for response to heat
treatment of each lot, and stating that the product conforms to the other technical requirements. This report shall
include the purchase order number, heat and lot numbers, AMS6477C, product form and size or part number, and
quantity. If forgings are supplied, the size and melt source of stock used to make the forgings shall also be included.

4.3.3 Samples for re
4.3.3.1 Specimens f
so that lengt
43.3.2
0.625 inch (1
(15.88 mm
0.50 inch £
4.4  Reports
4.4.1 The producer
country where
4.4.2
443

Report the nominal metallurgically worked cross sectional size and the cut size, if different (also see 3.2.1.3).

The producer of forging stock shall furnish with each shipment a report showing the producer identity, country where

the metal was melted (e.g., final melt in the case of metal processed by multiple melting operations) and the results
of tests for composition, macrostructure, and micro-inclusion rating of each heat. This report shall include the
purchase order number, heat number, AMS6477C, size and quantity.
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