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2.1 (Continued):
AMS 2371 Quality Assurance Sampling and Testing, Corrosion and Heat-Resistant
Steels and Alloys, Wrought Products and Forging Stock
AMS 2374 Quality Assurance Sampling and Testing, Corrosion and Heat-Resistant
Steel and Alloy Forgings
AMS 2806 Identification, Bars, Wire, Mechanical Tubing, and Extrusions, Carbon and
Alloy Steels and Corrosion and Heat-Resistant Steels and Alloys
AMS 2808 Identification, Forgings
AS1182 Standard Machining Allowance, Aircraft-Quality and Premilltm Aircraft-Quality
Steel Bars and Mechanical Tubing
2.2 ASTM Rublications:

3. TECHNIQ

3.1

Available from ASTM, 100 Barr Harbor Drive, P.O. Box C700(West Conshohpcken, PA 19428-

2959 orfwww.astm.org.

ASTM A 370
ASTM A 604

ASTM k& 45
ASTM k 112
ASTM g 353

Compossition:

AL REQUIREMENTS:

Mechanical Testing of Steel Products
Macroetch Testing of Consumable Electrode Remelted| Steel Bars and
Billets

Determining the Inclusien“Content of Steel
Determining Average’Grain Size
Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Other
Similar Chromjum=Nickel-lron Alloys

Shall cgnform to the percentages by weight shown in Table 1, determined by [wet chemical
methodp in accordance with ASTM E 353, by spectrochemical methods, or by other analytical

methodp acceptable to purchaser.

TABLE 1 - Composition

Elamant min ma
=rerHeHt Ht

Carbon 0.05 0.09
Manganese 0.50 1.00
Silicon 0.10 0.70
Phosphorus -- 0.015
Sulfur - 0.010
Chromium 12.00 14.00
Nickel 2.00 3.00
Cobalt 4.00 7.00
Molybdenum 1.50 2.50
Vanadium 0.40 0.80
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3.1.1

3.2 Melting Practice:

Check Analysis: Composition variations shall meet the applicable requirements of AMS 2248.

Steel shall be multiple melted using vacuum induction melting practice followed by vacuum
consumable electrode remelting.

Parallel Sides: Annealed and cold-finished having tensile strength not hig

ned in accordance with ASTM A 370:

4 MPa) or equivalent hardness (See 8.2).

s: Hot finished and annealed, unless otherwise ordered, having hardn
302 HB, or equivalent (See 8.3). Bars‘ordered annealed and cold fir]
ness as high as 311 HB, or equivalent (See 8.3).

3.3 Condition:
The pro
determi

3.3.1 Bars:

3.3.1.1 Barg

(109
3.3.1.2 Barg
Side
than
hard
3.3.2 Forgin

3.3.3 Forging Stock: As ordered by the-forging manufacturer.
3.4 Properties:

The praduct shall conform to the following requirements:

3.4.1

Macrgstructure?Visual examination of transverse full cross-sections from ba
j stock;-etched in hot hydrochloric acid in accordance with ASTM A 604, shall show no

forgin

gs: Annealed.

duct shall be supplied in the following condition; hardness and tensile{strength shall be

5 0.500-Inch (12.70-mm) and Under in Nominal Diameter or Least Disfance Between
ner than 150 ksi

5 Over 0.500-Inch (12.70-mm) in Nominal Diameter or Least Distance|Between Parallel

ess not higher
ished may have

rs, billets, and

pipe gr cracks. Porosity, segregation, inclusions, and other imperfections fof product

36 sq
the m

hare'inches (232 cm?) and under in nominal cross-sectional area shal
acrographs of ASTM A 604 shown In Table 2.

TABLE 2 - Macrostructure Limits

Class Condition Severity
1 Freckles A
2 White Spots A
3 Radial Segregation B
4 Ring Pattern B

be no worse than
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3.4.2

3.4.21

3.4.3

3.4.4

3.5 Quality:

Micro-Inclusion Rating: No specimen shall exceed the limits of Table 3, determined in
accordance with ASTM E 45, Method D.

TABLE 3 - Micro-Inclusion Rating Limits

A A B B C C D D
Thin|Heavy| Thin |Heavy | Thin |Heavy | Thin | Heavy
Worst Field Severity 20| 10 |15] 10 |15] 10 |15] 1.0

/ ol
VUIOSL TITIU T TCTUYUTITIVY

maximum a 1 a 1 a 1 5 1

Total Rateable Fields,
Frequency, maximum | b 1 b 1 b 1 c
d Combined A+B+C, not more than three fields of No. 2.0’A Type or No. 1.5
B and C Types

B Combined A+B+C, not more than eight fields

d Any number of lower rateable fields is permitted

A rateable field is defined as one which has a Type A, B, C, or D inclusior) rating of at least
No. [1.0 thin or heavy in accordance with thelérnkontoret Chart, Plate I-r,|ASTM E 45
(Se¢ 8.7).

Average Grain Size: Shall be ASTM No=\5 or finer, determined in accordange with
ASTM E 112.

Respanse to Heat TreatmentProduct 4.0 inches (102 mm) and under in ngminal cross-
section and specimens 4.0 inches (102 mm) and under in nominal cross-seftion extracted
from larger product shallhave hardness not lower than 38 HRC or equivalept (See 8.3),
determined in accordanee with ASTM A 370, at any location after being hedted to 1900 °F +
25 (1038 °C + 14), held at heat for 15 to 30 minutes, and quenched in oil.

The product;-as received by purchaser, shall be uniform in quality and conditipn, sound, and
free from fareign materials and from imperfections detrimental to usage of thd product.

3.5.1

3.5.2

3.5.3

Steel shall be premium aircraft-quality conforming to AMS 2300.

Bars ordered hot rolled or cold drawn, or ground, turned, or polished, shall, after removal of
the standard machining allowance in accordance with AS1182, be free of decarburization and
from seams, laps, tears, and cracks open to the ground, turned, or polished surface.

Grain flow of die forgings, except in areas which contain flash-line end grain, shall follow the
general contour of the forgings showing no evidence of reentrant grain flow.
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3.6 Toleran

Bars sh

ces:

all conform to all applicable requirements of AMS 2241.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Respon

sibility for Inspection:

3|l be responsible

for the erformance of aII requwed tests Purchaser reserves the rlght to sample and to perform

any co
requirer

4.2 Classifi
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4.3 Samplin
Shall bg

4.3.1 Barsza
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4.4 Reportq:
441 Thev

nents.
cation of Tests:
tance Tests: Composition (3.1), condition (3.3), macrostructure (3.4.

(3.4.2), average grain size (3.4.3), response to heat treatment (3.4.4)

ic Tests: Frequency-severity cleanliness(ating of each heat and gra
js (3.5.3) are periodic tests and shall be.performed at a frequency sel
r unless frequency of testing is spegified by purchaser.

g and Testing:

as follows:

nd Forging Stock: intaccordance with AMS 2371.

gs: In accordanee with AMS 2374.

enderof the product shall furnish with each shipment a report showing

tests f

or-composition, macrostructure, micro-inclusion rating, grain size, ang

firmatory testing deemed necessary to ensure that the product conforms to specified

), micro-including
and tolerancees

ire acceptance tests and shall be performed on each heat or lot as applicable.

n flow of die
ected by the

) the results of
when performed,

the frequency-severity cleanliness rating of 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, AMS 5930A, size, and
quantity. If forgings are supplied, the size and melt source of stock used to make the forgings
shall also be included.

4.4.2 The vendor of forging stock shall furnish with each shipment a report showing the results of
tests for composition and frequency-severity cleanliness rating of each heat. This report shall
include the purchase order number, heat number, AMS 5930A, size, and quantity.
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4.5 Resampling and Retesting:
Shall be as follows:
4.5.1 Bars and Forging Stock: In accordance with AMS 2371.
4.5.2 Forgings: In accordance with AMS 2374.
5. PREPARATION-FOR DELIVERY:
5.1 Sizes:
Except when exact lengths or multiples of exact lengths are ordered;straight pars will be

acceptgble in mill lengths of 6 to 20 feet (1.8 to 6.1 m) but not mare than 10%
shall be supplied in lengths shorter than 10 feet (3 m).

5.2 Identifigation:
Shall bg as follows:
5.2.1 Bars: |n accordance with AMS 2806.
5.2.2 Forgings: In accordance with AMS 2808,
5.2.3 Forging Stock: As agreed upon by purchaser and vendor.

5.3 Packaging:

of any shipment

5.3.1 Product ordered cold drawn, cold rolled, ground, turned, or polished shall bg protected from

corrogion prior to shipment.

5.3.2 The pfoduct shall*be prepared for shipment in accordance with commercial
compliance with applicable rules and regulations pertaining to the handling,
transportation of the product to ensure carrier acceptance and safe delivery

practice and in
packaging, and

6. ACKNOWLEDGMENT:

A vendor shall mention this specification number and its revision letter in all quotations and when

acknowledging purchase orders.

7. REJECTIONS:

Product not conforming to this specification, or to modifications authorized by purchaser, will be

subject to rejection.
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