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STEEL SPRINGS, HIGHLY STRESSED
0.85CT - 0.2V (0.48 - 0.53C) (SAE 6150)

1. SCOPE:

1.1 Form: This specification covers low-alloy steel springs made of annealed round wire heat treated
after forming. ' .

1.2 Application: Primarily valve springs, clutch springs, and other highly stressed springs on which
a cage is required as assurance that surfaces will not be decarburized. Ha 88 of these springs
is very high and use i8 recommended only after careful consideration.

2. APPLICABLE DOCUMENTS: The following publications form a pait of this specification to the
extent [specified herein. The latest issue of Aerospace Material-Specifications (AMS) shall apply.
The applicable issue of other documents shall be as specified in AMS 2350. ' .

2.1 SAE| Publications: Available from Society of Automotive Engineers, Inc., 400|Commonwealth
Drive, Warrendale, PA 15096.

ecommended, are advisory only. Their use by anyone engéged in industry or

»

ise by governmental agencies is entirely voluntary. There is no agreement to adhere to

E standard or recommended practice, and no commitment to conform to or .

mittees will not investigate or consider patents which may apply to the subject

matter. Prospective users of the report are responsible for protecting themselves against liability for infringement of patents.”

2.1.1 Ae e Material Specifications:

2259 - Chemical Check Analysis Limits, Wrought Low-Alloy and Carboh Steels
2301 - Aircraft Quality Steel Cleanliness, Magnetic Particle Inspection |Procedure
S 2350 - Standards and Test Methods _ A
2370 - Quality Assurance Sampling of Carbon and Low-~Alloy Steels, Wrought Products

Except Forgings and Forging Stock
2640 - Magnetic Particle Inspection

Publications: Available from American Society for Testing and Materigls, 1916 Race
t, Philadelphia, PA 19103.

2.2 A

E18 --Rockwell Hardness and Rockwell Superficial Hardness of Metallic Materials .
E112 = Estimating the Average Grain Size of Metals '
ASTIM E290,- Semi~Guided Bend Test for Ductility of Metallic Materials
ASTIM-E350 - Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon Elgctrical Steel,

2.3 Government Publications: Available from Commanding Officer, Naval Publications and Forms
Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

“All technical reports, including standards approved and pr

2.3.1 Federal Standards:

Federal Test Method Standard No. 151 - Metals; Test Methods

2.3.2 Military Standards:

Board rules provide that:

MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of

any technical report. In formulating and approving technical reports, the Board and its

SAE Tec|
trade or
be guide
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3. TECHNICAL REQUIRE MENTS:

3.1 Composition: Wire from which springs are made shall conform to the following percentages by weight,
determined by wet chemical methods in accordance with ASTM E350 by spectrographic methods in
accordance with Federal Test Method Standard No. 151, Method 112, or by other analytical methods
approved by purchaser:

Carbon

Manganese
‘ Silicon

——Phosphorus

Sulfur
Chromium
Vanadium
Nickel
Molybdenum

Copper

8.1.1 Check Analysis: Composition variations shall meet the applicable\requirements of ANIS 2259.
3.2 Condition: Hardened and tempered after forming.
3.3 Fabrication:
3.3.1 Springs shall be formed on automatic spring-winding equipment.
3.3.2 When speciffed, ends of springs shall be ground flat.

3.3.3 Metal shall hot be removed from ariy active coil. Special care shall be exercised during removal of
burrs from ppring ends to ensure that-this requirement is met.

t B 8;4 Springs s be heat treated by carburizing, cyaniding, or calbonitriding above the tnansformation
' range of the|steel, quenching, and tempering. All possible care shall be exercised during heat treat-
ment to preyent surface and.internal cracking.

After heat treatment,. springs shall be uniformly blasted all over, with grit of suitabld size, for such
time and in puch manner as will produce springs which are satisfactorily cleaned and pn which the
surface effept 18 not lower than that agreed upon by purchaser and vendor.

.8 Grit blasted springs shall subsequently be uniformly blasted, preferably in automatic equipment, with
sand of suitable size, for sufficient time to produce smooth surfaces.

3.4 Properties: Springs shall conform to the following requirements:

3.4. 1 Hardnegs: Core hardness of finished springs shall be 65 - 69 HR30N or equivalent determmed in.
accordance with ASTM E18.

3.4.2 Grain Size: Shall be 5 or finer, determined in accordance with ASTM E112,

3.4.3 Case Depth: Shall be 0.001 ~ 0.005 in. (0.02 - 0.13 mm) on finished springs, determined on a cross-
gection mounted, polished, etched in Nital for sufficient time to develop a well~-defined microstructure,
and examined at 100X magnification.

Decarburization: Springs shall be free from partial and complete decarburization, determined as in
3.4.3. Examination for decarburization may be made on the same specimens on which case depth was
determined.
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3.4.5 Magnetic Particle Inspection: Springs shall be subjected to magnetic particle inspection in accordance
with AMS 2640; the method of inspection and standards for acceptance shall be as agreed upon by pur-
chaser and vendor.

Specimens cut from finished springs shall, as evidence of the presence of case, fracture before the
angle of bend reaches 180 degrees. Bend shall be made in accordance with ASTM E290 around

a dlameter equal to twice the nominal diameter of the wire with OD of spring on inside of bend.
Sections of springs, or specimens of the wire processed in the same manner as springs, shall, as
evidence of ductility of the springs, withstand, without cracking, bending at room temperature through
an angle, measured under load, of 5 degrees. Bend shall be made as above.

3.5 Quality:
3.5.1 Steel shall be aircraft quality cbnfonnihg to AMS 2301.

3.5.2 Wire from which springs are made and the finished springs shall be uniform/in j::my and condition,
clean,|sound, and free from foreign materials and from internal and external i rfections detri-
mental to fabrication, appearance, or performance of springs.

ASSURANCE PROVISIONS:

ibility for Inspection: The vendor of springs shall supply all samples and ghall be responsible

for perfprming all required tests. Results of such tests shail be reported to the purchaser as required
Purchaser reserves the right to perform such conf{rmatory testing as he [deems necessary

to ensure that the springs conform to the requirements of this specification. ‘

nce Tests: Tests to determine conformance to all tec hnical requirements of this specification
sified as acceptance tests and gshall\be performed on each lot of wire and|of springs.

the first-article

:Elciﬁcation are classified as preproduction tests and shall be performed o
uires reapproval as

ship t of a spring to a purchaser, when a change in material or processing
in 4.4.2, and when purchager déeems confirmatory testing to be required.

duction Tests: Tests of springs-to determine conformance to all technbjrequlrements of

4.2.2.1 For|direct U.S. Military procurement, substantiating test data and, when’ requested, preproduction
] springs shall be submitted to the cognizant agency as directed by the procuring activity, the
con ting officer, or the request for procurement. ‘

4.3 Sampling: Shall'be in accordance with the following; a lot shall be all wire of the sgame nominal diameter
g produced in one’continuous run from a single heat of steel and presented for vendox's inspection at
one time|oxr shall be all springs of the same part numb of wire and presented

for vendor's inspection at one time:

4.3.1 Wire: AMS 2370.

4.3.2 Springs:

4.3.2.1 Composition: Not required.

4.3.2.2 Hardness: Three springs from each lot.
4.3.2.3 Grain Size: Two springs from each lot.

4.'3. 2.4 Case Depth, Decarburization, and Bending: One spring from each lot, or one section of wire from
each lot processed with the springs it represents.
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4.3.2.5 Magnetic Particle Inspection: As specified by purchaser. '
4.4 Approval:

4.4.1 Sample springs shall be approved by purchaser before springs for production use are supplied, unless
such approval be waived.

4.4.2 Vendor shall use manufacturing procedures, processes, and methods of inspection on production
springs which are essentially the same as those used on the approved sample springs. If any change
g is necessary in manufacturing procedures or processes, vendor shall submit for reapproval of the
process a statement of the proposed changes in operations and, when requested, springs produced
by the revised procedure. Production springs incorporating the revised operations shall not be
shipped prior to receipt of reapproval.

4.5 Reports: The[ve 5 usm: s 5 eport showing the
purchase orde number, this specification number and its revision lette r, contra.ctor or|other direct
supplier of wire, part number, and quantity. When wire for making springs is produced or purchased
by the spring "endor, that vendor shall inspect each lot of wire to determine conformance to the
requirements pf thig specification, and shall include in the report a statement.that the wire conforms,
or shall include copies of laboratory reports showing the results of tests to;determine cgnformance,

4.6 Resampling_and Retesting: If any specimen used in the above tests fails to meet the spedified require-
ments, disposjtion of the springs may be based on the results of testing three additional ppecimens for
each original‘ionconforming specimen. Failure of any retest specimen to meet the spec.Ef;ed require~

ments shall bel cause for rejection of the springs represented and no additional testing shall be per-

mitted. Results of all tests shall be reported.

5. PREPARATION FOR DELIVERY:

5.1 Identification: | Each spring shall, when size permits, be marked with the wire coil numher and part
number on ong 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 DProtective Trgatment: Springs shallibe profected, during shipment and storage, by coating with a
suitable corrogion-preventive compound which is readily removable by washing in hydro¢arbon solvents.
Springs received by purchaser(inja corroded condition will be subject to rejection.

5.3 Packaging:

5.3.1 Springs of different part numbers shall be packaged in separate containers, each marked to show not
less than the|following information:

SPRINGS, STEEL, HIGHLY STRESSED
AMS 7301D

PART NUMBER

PURCHASE ORDER NUMBER
QUANTITY

MANUFACTURER'S IDENTIFICATION

5.3.2 Containers of springs shall be prepared for shipment in accordance with commercial practice and
d in compliance with applicable rules and regulations pertaining to the handling, packaging, and trans-
portation of the springs to ensure carrier acceptance and safe delivery. Packaging shall conform to
carrier rules and regulations applicable to the mode of transportation.

5.3.3 For direct U.S. Military procurement of springs, packaging shall be in accordance with MIL~-STD-794,
¢ Level A or Level C, as specified in the request for procurement. Commercial packaging as in 5. 3.2
will be acceptable if it meets the requirements of Level C.
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