&2 A = he Engineering AEROSPACE |AMS o1 15F
“mon‘éﬁfy%bﬂity MATERIAL Superseding AMS 5115E

400 COMMONWEALTH DRIVE. WARRENDALE. PA 15098 SPEC'FICAT'ON Issued 3"1";;

Revised

CARBON STEEL WIRE
Valve Spring Quality
0.60 - 0.75C UNS G10700
Hardened and Tempered

1. SCOPE:

1.1 Form: |This specification covers a carbon steel in the form of wire supplied
as coils of wire or as finished springs.

1.2 Application: Primarily for springs, such as valve springs, subject to
moderatte stresses and requiring good fatique properties.

2. APPLICABLE DOCUMENTS: The following publicatious form a part of this
specifigation to the extent specified herein. \\The latest issue of Aerospace
Material Specifications (AMS) shall apply. The applicable issue ¢f other
documents shall be as specified in AMS 23504

‘ 2.1 SAE Pubhlications: Available from SAE,* 400 Commonwealth Drive, Warrendale,

PA 15(096.

2.1.1 Aerogpace Material Specifications:

AMS 2259

- Chemical Check-Analysis Limits, Wrought Low-Alloy and Carbon
Steels
AMS 2350 - Standardsand Test Methods
AMS 2370 - Quality Assurance Sampling of Carbon and Low-Alloy $teels,
Wrought Products Except Forgings and Forging Stock
AMS 2430 - Shot-Peening
AMS 2640 - Magnetic Particle Inspection

2.2 ASTM Pyblications: Available from American Society for Testing and
. Materials, 1916 Race Street, Philadelphia, PA 19103. T

ASTM A370 - Mechanical Testing of Steel Products
ASTM E350 - Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon
Electrical Steel, Ingot Iron, and Wrought Iron

SAE Technical Board rules provide that: *All technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.”

Copyright1983 Society of Automotive Engineers, Inc.
All rights reserved Printed in U.S.A.
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2.3 U.S.

Government Publications:

Available from Commanding Officer,

Naval

Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1 PFederal Standards:

Federal Test Method

Standard No. 151 - Metals; Test Methods

Military Standards:

MIL-STD-163 - Steel

MIL-

3. TECHNIC

}

D-794 - Parts and Equipment, Procedures for Packaging andg

REQUIREMENTS :

3.1 Composi
determi
spectrg

No. 15]

.3.1.1 Check

tion: Shall conform to the following percentages by weigh
ned by wet chemical methods in accordance with. AGTM E350,
graphic methods in accordance with Federal Test Method St3
+ Method 112, or by other analytical methods approved by i
min max
0.60 - 0.75
0.50 - 0.90
0.10 - 0.30
0.025
0.030

Carbon
Manganese
Silicon
Phosphorus
Sulfur

Analysis: Composition-variations shall meet the applical

requi
3.2 Conditi
3.2.1

Wire:

3.2.2
(385°
air.

Springs:

rements of AMS 22509.
on: The produgtyshall be supplied in the following condit
Cold drawn) -hardened, and tempered.

Stress relieved, after coiling, by heating to 725° -

- 400°C), holding at heat for not less than 1 hr, and cod
When“permitted by purchaser, other stress relieving treaf]

be used.

3.3

3.3.1 Wire:

Properties:

Mill Products, Preparation for Shipment and Storage
| Packing of

t,

by

ndard
urchaser:

le

ion:

750°F
ling in
ments may

The product shall conform to the following requirements:
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3.3.1.1 Tensile Properties: Shall be as shown in Table I, determined in

accordance with ASTM A370:

TABLE 1
Nominal Diameter Reduction of Area
Inch Tensile Strength, psi $, min
0.093 to 0.120, incl 210,000 - 230,000 45
Over 0.120 to 0.148, incl 205,000 - 225,000
Over 0.,p48—te—653925—inmel 266666 2265666 45
Over 0.]192 to 0.250, incl 195,000 - 215,000 45

TABLE I (ST)

Nomfinal Diameter Reduction| of Area
Millimetres Tensile Strength, MPa %, min
2.80 to 3.00, incl 1450 - 1585 45
Over 3.0 to 3.70, incl 1415 ~ 1550 45
Over 3.70 to 4.80, incl 1380 - 1515 45
Over 4.80 to 6.25, incl 1345 - 1480 45

3.3.1.1.1 Bguare wire shall have tensile strength within the limits ppecified in

[able I; the reduction of arealrequirement does not apply.

3.3.1.1.2 Tensile property requirements for wire under 0.093 in. (2.p0 mm) or

3.3.1.2

3.3.1.3

3.3.1.4

bver 0.250 in. (6.25 mm),'in nominal diameter shall be as afgreed upon
by purchaser and vendor.

Twist: A sample ofiWire, approximately 10 in. (250 mmi longl, twisted 7
turns forward and\-then reversed until failure shall show a s@juare break
notmal to the w@xis of the wire without splits or cracks.

Defarburization: The surface of the wire shall exhibit no ferritic area
when transverse sections of the wire are mounted, micro-etched, and
examined” at 100X magnification,

Etchings visual examination, at 7 = r0X magnificatiom, of surfaces of
sections of wire, etched in hot hydrochloric acid (1:1) at 160° -~ 180°F
(70° - 80°C) for sufficient time to remove approximately 1% of the
nominal diameter or thickness of the wire, shall show no evidence of
pits, cracks, laps, injurious die marks, torn surfaces, or other
imperfections detrimental to usage in springs. Coils from which
defective samples are taken shall be subject to rejection; if 25% or
more of the coils from a lot are rejected, the entire lot shall be
rejected.

3.3.2 Springs: Shall have properties as agreed upon by purchaser and vendor.
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3.3.2.1 Shot Peening: When specified, springs shall be peened in accordance
with AMS 2430 to obtain uniform coverage of the entire surface of each
spring. Shot size and peening intensity shall be as agreed upon by
purchaser and vendor.

3.4 Quality:
3.4.1 Wire: Shall, as received by purchaser, be uniform in quality and

condition, sound, smooth, and free from seams, pits, nicks, scratches, and
other 4 i 3 3

3.4.2 Finished Springs:

3.4.2.1 The|surface of finished springs shall be uniform and free from pits,
nicks, scratches, and marks due to grinding, drawing, or coiling, and
from other imperfections detrimental to performance of the springs.

3.4.2.2 Each spring shall be subjected to magnetic particle inspection in
accgrdance with AMS 2640. The inspection procedure and standards for
accgptance shall be as agreed upon by purchaser and vendor.

3.5 Toleranges: Unless otherwise specified, . tolerances shall conform|to the

followi

3.5.1 Diameter: Shall be as shown in Table II.

TABLE II
Nominal Diameter Tolerance, Inch
Inch plus and minus
0.093-to 0.148, incl 0.001
Over 05148 to 0.177, incl 0.0015
Over/0.177 to 0.250, incl 0.002

TABLE II (ST)

Nominal Diameter Tolerance, Millimetre
Millimetres plus and minus
2.30 to 3.70, incl 0.02
Over 3.70 to 4.50, incl 0.038
Over 4.50 to 6.25, incl 0.05

3.5.2 Round wire shall not be out-of-round by more than one-half the total
tolerance specified for diameter in Table ITI.
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4

4.2.2 Prepfoduction Tests: Tests of springs to determine conformance to all

4.2.2.1 For direct U.S. Military procurement.of springs, substantiatfing test

4

4.3.1 Wirel AMS.2370 and the following:
4.3.1.1 Twlistand Decarburization: One specimen from each coil.
4.3.1.2 Etching: One specimen from each end of each coil.

4.,3.2 Springs: As agreed upon by purchaser and vendor.

4

4

.1
'/

.3

.4

4.
g

AMS 5115F

QUALITY ASSURANCE PROVISIONS:

Responsibility for Inspection: The vendor of the product shall supply all
samples for vendor's tests and shall be responsible for performing all
required tests. Results of such tests shall be reported to the purchaser as
required by 4.5. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the product conforms to
the requirements of this specification.

Classification of Tests:

1 Acceptance Tests: Tests to determine conformance to all technfical
requirements of this specification are classified as acceptance tests and
shall be performed on each heat or lot as applicable.

applicable technical requirements of this specification are clpssified as
preproduction tests and shall be performed priof to or on the first-
arti¢le shipment of a spring to a purchaser, when a change in material or
procgssing, or both, requires reapproval as in 4.4.2, and when| purchaser
deemt confirmatory testing to be required,

data and, when requested, preproduction test material shall pe submitted
to| the cognizant agency as directed by the procuring activitly, the
cohtracting officer, or the request for procurement.

Samplipg: Shall be in accordance with the following; a lot of wire shall be
all wike of the same nominal 'diameter produced in one continuouj run from a
single| heat of steel, hardened and tempered in the same heat tregat batch,
and prpsented for vendor's inspection at one time; a lot of springs shall be
all springs of the game part number produced from one lot of wire and
presented for vendor's inspection at one time:

Approval:

1 Sample springs shall be approved by purchaser before springs for
production use are supplied, unless such approval be waived by purchaser.
Results of tests on production springs shall be essentially equivalent to
those on the approved sample springs.
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4.4.2 Vendor shall use materials, manufacturing procedures, processes, and
methods of inspection for production springs which are essentially the
same as those used on the approved sample springs. If necessary to make

a any change in materials, manufacturing procedures, or processes, vendor
shall submit for reapproval a statement of the proposed changes in
material or processing, or both, and, when requested, sample springs.
Production springs incorporating the revised operations shall not be
shipped prior to receipt of reapproval.

4.5 Reports:

4.5.1 The véndor of wire shall furnish with each shipment three copieg of a
report showing the results of tests for chemical composition of|each heat
and for tensile properties of each lot and stating that the wirg conforms
to th¢ other technical requirements of this specificatien. Thig report
shall|include the purchase order number, heat number,'AMS 5115F) size, and
quantity from each heat.

ur— W

4.5.2 The vendor of finished or semi-finished parts¢shall furnish with each
shipment three copies of a report showing the purchase order nupber,
AMS 5115F, contractor or other direct supplier of wire, part nupber, and
quantjty. When wire for making parts isproduced or purchased py the
parts|vendor, that vendor shall inspect.each lot of wire to detprmine
confofmance to the requirements of this specification and shall| include in
the report either a statement that\‘the wire conforms or copies pf
laboratory reports showing the .results of tests to determine copformance.

4,6 Resamplling and Retesting: Shall be in accordance with AMS 2370.

5. PREPARATION FOR DELIVERY:

5.1 Identiflication: The(product shall be identified as follows:

5.1.1 Wire:| Coils oflreels of wire shall each be identified by a durpble tag
markefl with .the purchase order number, AMS 5115F, heat number, hominal
size,|quantity, and manufacturer's identification. Straight lepgths shall
be buhdled“or boxed and shall have attached to each bundle or bpx a
durabfle’tag marked with the same information.

5.1.2 Springs: Each spring shall, when size permits, be marked with the wire
coil number and part number on one end. On compression springs, marking
shall appear on the chamfer or ground face of the dead coil. If springs
are too small to be marked individually, part numbers shall appear on
containers.

5.2 Protective Treatment:

5.2.1 Wire: Wire shall be coated with a suitable corrosion-preventive compound
pPrior to shipment.
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