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1. SCOPE:
1.1 Form:

This specificgtion covers low-alloy steel springs made of anngaled round wire heat{treated after
forming.

1.2 Application:

These spring$ have been used typically for valvecsprings, clutch springs, and other highly-stressed
springs on which a hardened case is required as assurance that surfaces will not e decarburized,
but usage is not limited to such applications::Hardness of these springs is very high and use is

recommended only after careful consideration.

2. APPLICABLE DOCUMENTS:
The following plblications formra;part of this specification to the extent specified hergin. The latest
issue of SAE publications shall apply. The applicable issue of other publications shall be the issue in

effect on the dgte of the parchase order.

2.1 SAE Publications:

Available froni-SAE 400 Caommaonwealth Drive \Warrendale PA 15096-0001

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

AMS 2301 Cleanliness, Aircraft Quality Steel, Magnetic Particle Inspection Procedure

MAM 2301 Cleanliness, Aircraft Quality Steel, Magnetic Particle Inspection Procedure, Metric
(S1) Measurement

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

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright 1997 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.

QUESTIONS REGARDING THIS DOCUMENT: (412) 772-7154 FAX: (412) 776-0243
TO PLACE A DOCUMENT ORDER: (412) 776-4970 FAX: (412) 776-0790
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2.2

3. TECHNICAL RE

3.1

ASTM Publications:

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

ASTM E 18

ASTM E 112
ASTM E 290
ASTM E 350

Rockwell Hardness and Rockwell Superficial Hardness of Metallic Materials
Determining the Average Grain Size

Semi-Guided Bend Test for Ductility of Metallic Materials

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

ASTM E 1444

Wire Compos

Shall conform
in accordance
acceptable to

tion:

purchaser.

Iron, and Wrought Iron
Magnetic Particle Examination

FQUIREMENTS:

TABLE 1 -~€Composition

to the percentages by weight shown in Table 1{determined by wet chemical methods
with ASTM E 350, by spectrochemical methods, or by other analytical methods

Element min max
Carbon 0.48 0.53
Manganese 0.70 0.90
Sifticon 0.15 0.35
Phosphorus -- 0.025
Sulfur -- 0.025
Chromium 0.80 1.10
Vanadium 0.15 --
Nickel -- 0.25
Melybderum 006
Copper -- 0.35

3.1.1 Check Analysis: Composition variations shall meet the applicable requirements of AMS 2259.

3.2 Condition of Springs:

Hardened and tempered after forming.
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3.3 Fabrication of Springs:

3.3.1

3.3.2

3.3.3

3.34

3.35

3.3.6

3.4 Properties:

3.4.1

3.4.2

3.4.3

3.4.4

3.4.5

Springs shall

Springs sha

Il be formed on automatic spring-winding equipment.

When specified, ends of springs shall be ground flat.

Metal shall not be removed from any active coil.

Springs shall be heat treated by carburizing, cyaniding, or carbonitriding above'th

range of the
treatment to

After heat tr
time and in
surface effe

Grit blasted
with sand of

Hardness: ¢
in accordan

Average Gr
Case Depth
section mou

microstructy

Decarburiza

steel, quenching, and tempering. All possible care shall be exercise
prevent surface and internal cracking.

patment, springs shall be uniformly blasted all over, with @rit of suitab
such manner as will produce springs which are satisfactorily cleaned
Ct is not deeper than that agreed upon by purchaseriand vendor.

springs shall subsequently be uniformly blasted, preferably in autom
suitable size, for sufficient time to produce 'smooth surfaces.

conform to the following requirements:

Lore hardness of springs shall be 65 to 69 HR3ON, or equivalent (See]
ce with ASTM E 18.

nin Size: Shall be ASTM No. 5 or finer, determined in accordance wit
- Shall be 0.001°to 0.005 inch (0.03 to 0.13 mm) on springs, determin
nted, polished, etched in Nital for sufficient time to develop a well-del

re, and-examined at 100X magnification.

tiony Springs shall be free from partial and complete decarburization,

e transformation
d during heat

le size, for such
and on which the

htic equipment,

8.2), determined
N ASTM E 112.
ed on a cross-

ined

determined as in

3.4.3. Exan

aama-chnacikmanas-on

hiy At far Ancarhirignatinn Ay ha A~ AN Hh A
oo o ot Carouhzat oy ot Thaat-orre-sarmt—Spe e s o

was determined.

Bending:

vhich case depth

3.4.5.1 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 E 290
around a diameter equal to twice the nominal diameter of the wire with OD of spring on inside of

bend.
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3.4.5.2 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 described in

3.4.5.1.
3.5 Quality:

Wire and finis

ed springs shall be uniform in quality and condition, clean, sound an

d free from

foreign mater

3.5.1 Steel shall

3.5.2 Springs sha]l be subjected to magnetic particle inspection in accordafice with AS

method of ir
vendor.

4. QUALITY ASSU
4.1 Responsibility

The vendor of
performance

confirmatory testing deemed necessary to gnsure that the springs conform to the s

requirements

4.2 Classification

4.2.1 Acceptance

case depth

(8.5.2) are @
springs.

4.2.2 Preproducti

als and from imperfections detrimental to usage of the wire and sprin

e aircraft quality conforming to AMS 2301 or MAM 2301.

spection and standards for acceptance shall be as agreed upon by ¢

JRANCE PROVISIONS:
for Inspection:

springs shall supply all samples fafvendor’s tests and shall be resp
pf all required tests. Purchaser reserves the right to sample and to pé

of Tests:
Tests: Composition (3.1) on each heat, hardness (3.4.1), average gr

3.4.3), decarburization (3.4.4), bending (3.4.5), and magnetic particlg
jcceptancetests and shall be performed on each heat of wire and/or

bn-Tests: All technical requirements are preproduction tests and shall

gs.

TM E 1444. The
urchaser and

bnsible for the
prform any
pecified

nin size (3.4.2),
P inspection
bn each lot of

be performed

firct

n material and/or

prior to or o

h tHA Artinla chimmannt ~Af A o A A vl ey vwhAan A Al A A
ruic ot anrucviIc ol II|JIII\.'IIL vl A O'Jlllly U HUIUIIMJ\'I, \VAARAZ NN ®Y Ullullyb

processing requires reapproval as in 4.4.2, and when purchaser deems confirmatory testing to be

required.

4.3 Sampling and

Testing:

Shall be as follows: a lot shall be all wire of the same nominal diameter produced in one continuous
run from a single heat of steel and presented for vendor’s inspection at one time or shall be all
springs of the same part number produced from a single lot of wire, hardened and tempered in the

same heat tre

4.3.1 Wire: In acc

at batch, and presented for vendor’s inspection at one time.

ordance with AMS 2370.
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4.3.2

4.3.2

4.3.2

4.3.2

4.3.2

4.3.2

4.4

44.1

4.4.2

4.5

4.6

2

3

Springs:

.1 Compositi

Hardness:

on: Not required.

Three springs from each lot.

Average Grain Size: Two springs from each lot.

h, Decarburization, and Bending: One spring from each lot, orone s

ction of wire from

.4 Case Dep

each lot p

.5 Magnetic

Approval:

Sample spr
unless such

Vendor sha
springs whid
necessary t
reapproval

requested, §
revised ope

Reports:

The vendor of
chemical com
applicable an
include the py

rocessed with the springs it represents.

Particle Inspection: As specified by purchaser

ngs shall be approved by purchaser before springs:for production uss
approval be waived by purchaser.

| use manufacturing procedures, processes;\and methods of inspecti

b are supplied,

bn on production

h are essentially the same as those used‘en the approved sample springs. If

D make any change in manufacturing procedures or processes, vendd
pf the process a statement of the proposed changes in operations an
springs produced by the revised.procedure. Production springs incor
rations shall not be shipped prioer to receipt of reapproval.

the product shallfurnish with each shipment a report showing the re
position, hardn€ss; average grain size, case depth and bending of eg
l stating that.the springs conform to the other technical requirements.
rchase ordernumber, heat and lot numbers, AMS 7301F, part numbe

Resampling and Retesting:

r shall submit for
i, when
horating the

sults of tests for
iIch heat or lot as
This report shall
r, and quantity.

h A tact rooramaoanta

sition of the

If any specim

bnticad 1n tha A~y o falle tn mAnt canAa~ifinA dicen
oSO tCTaioovete StoTansSto e CrspetmcuTequirtititsTOrsSpP

springs may be based on the results of testing three additional specimens for each original
nonconforming specimen. Failure of any retest specimen to meet specified requirements shall be
cause for rejection of the springs represented. Results of all tests shall be reported.

5. PREPARATION FOR DELIVERY:

51

Identification:

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.
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