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2.1 SAE Publications:

2.2

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 2251 Tolerances, Low-Alloy Steel Bars

MAM 2251 Tolerances, Metric, Low-Alloy Steel Bars

AMS 2259 Chemical Check Analysis Limits, Wrought Low-Alloy and Carbon Steels

AMS 2300 Premium Aircraft-Quality Steel Cleanliness, Magnetic Particle Inspection Procedure

MAM 2300 _Premium Aircraft-Quality Steel Cleanliness, Magnetic Parficle Inspection Procedure,
Metric (SI) Measurement

AMS 2370 | Quality Assurance Sampling and Testing, Carbon and Low-Alloy Steel Wrought
Products and Forging Stock

AMS 2372 | Quality Assurance Sampling and Testing, Carbon and Low-Alley Steel Forgings

AMS 2806 | Identification, Bars, Wire, Mechanical Tubing, and Extrusions; Carbon anhd Alloy
Steels and Heat and Corrosion Resistant Steels and Alloys

AMS 2808 | Identification, Forgings

AS1182 Standard Machining Allowance, Aircraft-Quality and Premium Aircraft-Qpality Steel
Bars and Mechanical Tubing

ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM A 37
ASTM A 60
ASTM E 45
ASTME 11
ASTM E 35

3. TECHNICAL

3.1 Composition:

R)

D Mechanical Testing of Steel Products

1 Macroetch Testing of Cofisumable Electrode Remelted Steel Bars and Billets
Determining the Inclusion Content of Steel

P Determining the Average Grain Size

D Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon Electrical Steel, Ingot

Iron, and Wrought Iron

REQUIREMENTS:

Shall confoimio the percentages by weight shown in Table 1, determined by wet chemical

methods in

accordance with ASTM E 350, by spectrochemical methods, or by other analytical

methods acceptable to purchaser.
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TABLE 1 - Composition

3.1.1 Check Ang

3.2 Melting Prg
Steel shall b

3.3 Condition:

The product
determined |

3.3.1 Bars:
3311 Bars 0.

Sides: A
or equivd

3.3.1.2 Bars Over 0.500%neh (12.70 mm) in Nominal Diameter or Distance Between Par

(R) Hot finis
HB, or e

Element min max
Carbon 0.07 0.13
Manganese 0.25 0.50
Silicon 0.60 1.20
Phosphorus -- 0.015
Sulfur - 0.010
ChIUIII;uIII 0-75 1.25
Nickel 1.60 2.40
Molybdenum  3.00 3.50
Copper 1.80 2.30
Vanadium 0.05 0.15

lysis: Composition variations shall meet the applicable/requirements of A
ctice:

e multiple melted using either vacuum arc.op electroslag practice in the

shall be supplied in the following)condition; hardness and tensile streng
n accordance with ASTM A 370.

500 Inch (12.70 mm)*and Under in Nominal Diameter or Distance Betwe
hnealed and cold-finished having tensile strength not higher than 135 k
lent hardness-\(See 8.2).

ned and annealed, unless otherwise ordered, having hardness not highg
juivalent (See 8.3). Bars ordered annealed and cold finished may have

MS 2259.

remelt cycle.

th shall be

en Parallel
51 (931 MPa)

hllel Sides:
br than 277
hardness as

high as 2

QE1LID Nr amuvalant
oo, O Eegquryate it

3.3.2 Forgings: Annealed.

3.3.3 Forging Stock: As ordered by the forging manufacturer.

3.4 Properties:

The product

shall conform to the following requirements.
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3.4.1 Macrostructure: Visual examination of transverse full cross-sections from bars, billets, and

® forging stock, etched in hot hydrochloric acid in accordance with ASTM A 604, shall show no
pipe or cracks. Porosity, segregation, inclusions, and other imperfections for product
36 square inches (232 cm?) and under in nominal cross-sectional area shall be no worse than
the macrographs 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

3.4.2  Micro-Inclusion Rating: No specimen shall exceed the limits_shown in Table 3, determined in
® accordgnce with ASTM E 45, Method D.

TABLE 3 - Micro-Inclusien Rating Limits

A A B B C C D D
Thin HeavyThin  Heavy Thin Heavy Thin Heavy
Worst Field Severity 2.0 1.0 15 1.0 1.5 1.0 115 1.0
Worst Field Frequency,
Maximu é 1 & 1 é 1 b 3
Total Ratealje  Fields,
Frequendy, maximum ¢ 1 b 1 b 1 3

a Combine$ A + B + C, no'more than 3 fields.
® Combinedl A + B +,G¢not more than 8 fields.
°Any numbkr of lowerrateable D-type thin fields per specimen is permissible.

3 4 2 1 Th k haoco Af D Hana annzchall nat Avenn d0 0005 ine (12 7 11
M SY4N ICKIReSSoe+1 ty pCTtavy St Tor CXCCCO o oo ome— (1 it)s

3.4.2.2 Arateable field is defined as one which has a type A, B, C, or D inclusion rating of at least 1.0
thin or heavy in accordance with the Jernkontoret chart, Plate Ill, ASTM E 45.

3.4.3 Average Grain Size of Bars: Shall be ASTM No. 6 or finer, determined in accordance with
R ASTM E 112 (See 8.4).
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3.4.4

Response t

o Heat Treatment: Product, 4.0 inches (102 mm) and under in nominal

cross-section, shall have hardness not lower than 34 HRC at any location after being heated to
1675 °F %25 (913 °C £ 14) held at heat for 15 to 30 minutes, and quenched in oil.

3.5 Quality:

3.5.1

3.5.2

3.5.3

The product, as received by purchaser, shall be uniform in quality and condition, sound, and free
from foreign materials and from imperfections detrimental to usage of the product.

Steel shall

e premium aircraft-quality conforming to AMS 2300 or MAM 2300.

Bars orderegd hot rolled or cold drawn or ground, turned, or polished, shall after rem

standard m
and cracks

chining allowance in accordance with AS1182, be free from seams, lap
ppen to the ground, turned, or polished surfaces.

Grain flow df die forgings, except in areas which contain flash-line-end grain, shall f
general contour of the forgings showing no evidence of re-entfant grain flow.

3.6 Tolerances:

Bars shall conform to all applicable requirements of AMS 2251 or MAM 2251.

4. QUALITY ASS

4.1

URANCE PROVISIONS:

Responsibility for Inspection:

The vendor o

f the product shall supply-all samples for vendor’s tests and shall be reg

the performarce of all required tests. Purchaser reserves the right to sample and to |
confirmatory festing deemed necessary to ensure that the product conforms to specified

requirements.

4.2 Classification

4.2.1
R®)

4.2.2

Df Tests:

Acceptance| Tests: Composition (3.1), condition (3.3), macrostructure (3.4.1), micr

rating (3.4.
acceptance

P)-average grain size for bars (3.4.3), quality (3.5), and tolerances (3.6

oval of the
5, tears,

bllow the

ponsible for

erform any

D-inclusion
are

tests and shall he pprfnrmpd an each heat orlot as npplir‘nhlp

Periodic Tests: Response to heat treatment (3.4.4) and grain flow of die forgings (3.5.3) are
periodic tests and shall be performed at a frequency selected by the vendor unless frequency of
testing is specified by purchaser.

4.3 Sampling and Testing:

Shall be as follows:
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