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'~ AEROSPACE 	 AMS 7301D ~ 	 . 
~ 	MATERIAL 

Society of Automotive Engineers, Inc. S P EC I FICATI O N '""'' 5-1-~s 
~00 COYMONWtALTM OI~IVt. WAARtNO~Lt. M'. 160~~ ~ 	 R~vNM 10-15-79 

UN8 G61b00 

3TEEL 3PRING3, HIGHLY STRESSED 
0. 95Cr - 0. 2V (0.48 - 0. 53C) (3AE 6150) 

1. 3COPE: 

1.1 Form: This apecification covers low-alloy steel springs ma.de of annealed round wire heat treated 
after forming. 	 ~ 

1. 2 Application: Prima.rily valve springs~ clutch aprings, and other highly atressed eprings on which 
a caee ie required as asaurance that aurfaces will not be deca~fiurized. Har~ese of theae epringe 
ie very high and use is recommended only after careful coneideratioa. 

2. APPLICABLE DOCUMENTS: The following publicallons form a part of this apeciScatton bo the 
extent epeciffed herein. The lateat isaue of Aerospace Ma.berial. 3pecifications (AM3) shall apply. 
Tlye applicable iesue of other documents shall be as specified in AM5 2350. 	, 	' 

2. 1 SAE Publications: Ava.ilable from Society of Automotive Engineers, Inc. , 400 Commom~ealth 
Drive, Warrendale, PA 15096. 

2. 1. i a~roewa.~e ~t~~t~t s~e~~tt~atio~: 

AMS 2259 - Chemical Check Analysis Limite, Wrouaht Low-Alloy and Carbon $teele 
ANLS 2301 - Aircraft Quality 3tee1 Cleanlineea, Magnetic Particle Inspection Proce~un 
AMS 2350 - Sffindarde and Teet Methods 
ANLS 2370 - Quality Aesura.nce Sampling of Ca~on and Low-Alloy 3teels~ Wrought Producta 

Except Forginge and Forging Stock _ 
AMS 2640 - Magnetic Pa.rticle Inapection 

2. 2 ASTM Publications: Ava.ilable from AmerCcan Society for Testing and Materials~ 1916 .  Race 
Street, Philadelphia, PA 19103. 

ASTM E18 - Rockwell Ha.rdnesa and Rockwell ~perficial Hardnesa of Metallic Maberials . 
ASTM E112 - Eetimating the Average Grafn Size of Metals 
ASTM E290 - Semi-Guided Bend Test for Ductility of Metallic Mater[als 
ASTM E350 - Chemical Analyais of Carbon Steel, Low-Alloy Steel, Silicon Electrical Steel, 

IngotIron~ and WroughtIron 

2. 3 Government Publications: Ava.ilable from Comma.nding OfHcer, Naval Publications and Forms 
Center, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.3.1 Federal Standa.rds: 

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

2.3.2 Milita.ry Standards: 

NIIL-STD-794 - Pa.rts and Equipment, Procedures for Packaging and Packing of 

Copyright 1979 by Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 
All rights reserved. 
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AMS 7301 D I 	 - 2- 

3. TECH1vICAL R.EQUIREMENTS: 

3.1 Composition: Wire from which springs are made shall conform to the following percenta,ges by weight, 
deternained 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 purohaser: 

min ma,x 

f~ 	 Carbon 0.48 - 0. 53 
Manganese 0. 70 - 0. 90 
Silicon 0.15 - 0. 35 

' 	 Phosphorua -- 	0.025 

S~lfur -- 	0.025 

Chromfum 0.80 - 1.10 
Vanadium 0.15 	-- 
Nickel -- 	0.25 
Molybdenum -- 	0.06 
Copper -- 	0.35 

3.1:1 Check Analysis: Compoaition variatione ahall meet the applicable requirements of AMS 2259. 

3. 2 Condition: Hardened and tempered after forming. 

3.3 Fabrication: 

3.3.1 3prings ehall be formed on automatic apring-winding equipment. 	 • 

3. 3. 2 When specified, ende of apringB ahall be ground flat. 

3.3.3 Metal ahall not be removed from any active coil. Special care shall be exercieed during removal of 
burrs from apriag ende to ensure tha.t this requirement ie met. 

~.3.4 ~rings ahall be heat treated by cax~urizing, cyaniding, or cax~onitriding above the transformation 
range of the sbeel, qwenching, and tempering, All possible care ahall be ~exercised during heat treat- 
mest to prevent aurface and internal cracldng. 

8.3.5 Afber heat treatment, apringa sha11 be uniformly blaeted all over, with grlt of auitable size, for auch 
time and in such manner as will produce springa which are satisfactorily cleaned and on which the 
surface effect ia not lower than that agreed upon by purchaser and vendor. 

3. 3.8 Grit blasted springa shall subaequently be nniformly blasted, preferably in automatic equipment, with 
sand of suitable size, for eufficient time to produce smooth eurfacea. 

3.4 Propertiea: ~ringa ahall conform to the following requirements: 

3.4.1 Hardnesa: Core harcfieas of finished springs shall be 65 - 69 HR30N or ec~ivalent, determined in • 
accordance with A3TM E18. 

~ 3.4.2 Grain Size.: Shall be 5 or finer, determined in accordance with A3TM E112. 

3.4.3 Case Depth: Shall be 0. 001 - 0.005 in. (0. 02 - 0.13 mm) on finished springs, determined on a crosa- 
section mounted, polished, etched in Nita1 for aufficient time to develop a well-defined xnfcrostructure, 
and examined at 100X magaiflcation. 	 • 

3.4.4 Decarburizatlon: Springa ahall be free from partial and complete decarburization, determined as in 
3. 4. 3. Examina.tion for decarburization may be made on th~e same specimena on which case depth was 
determined. 
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3.4. 5 Ma,tznetic Particle Ina pection: Springs ahall be aubjected to magnetic particle inepection in accordance 
with AMS 2640; the method of inepection and atandards for acceptance ehall be as agreed upon by pur- 
chaser and vendor. 

3.4. 6 Specimens cut from finished epringe ehall, as evidence of the preBence of case, fracture before the 
angle of bend reaches 180 degreea. Bend ehall be made in accor~ance with ASTM E290 arouad 
a diameter equal to twice the nominal diameter of the wire with OD of spring on inside of bend. 
Sections of springa, or apecimens of the wire proceseed in the same manner as apringe, shall~ se 
evidence of ductillty of the apr[nga, witheta.nd~ without cracking, bending at room bemperature through 
an angle~ meaeured under load~ of 5 degrees. Bend shall be made as abuve, 

	

3. 5 	li : 

3. 5.1 Steel shall be aircraft quuality coffiormiag to AM5 2301. 

3. 5. 2 Wire from which eprings are made and the gnished springs 8ha11 be uniform in quaiity and condltion, 
clean~ sound~ and free from foreign materials aad from internal and external imperfecaon~ ~~_ 
mental bo fabrication, appearance~ or performsnce of apringa, 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibilitv for Inepectton: The vendor of aprings ehall eupply a11 samplee and shall be responeible 
for performing all required tests. Resulte of euch teata ehall be reported bo the purchaser es required 
by 4. 5. Pu~haser reeervea the right to perform such confirmatory beeting as he deems neceseary 
to eneure that the apringe conform to the requirements of this epeci8catlon. 

4.2 Cla.aeification of Teate: 

4.2.1 Acceptance Teete: Teste to determine conformance to all technical requirements of tMs epeci$cation 

	

~ 	are claesified ae acceptance teste and shall be performed on each lot of wire and of springe. 

4• 2• 2 Preproduction Teats: Teats of aprings to determine conforma,nce to all technical requirements of 
~ thie epecification are classiffed as preproduction teats and shall be performed on ~e 8rst-article 

shipment of a apring to a purcha,ser, when a change fn material or procesaing requires reapproval as 
in 4.4.2, and when purchaser deems confirmatory teating to be required. 

4. 2. 2.1 For direct U. S. Milita.ry procurement, aubstantiating test da.ta and~ when" requeated~ preproduction 

	

!d 	apringo shall be submitted to the cognizant agency as directed by the procuring activity, the 
contracting officer, or the request for procurement. 	 • 

4.3 Sa,mplin~: Shall be in accorda.nce with the following; a lot shall be all wire of the same nominal diameter 
~ produced in one continuoua run from a single heat of steel and presenbed for vendor's inspection at 

one ttme or shall be all aprings of the same pa.rt number produced from a single lot of wire and preaente~ 
for vendor's inspection at one time: 

4. 3. Z Wire: AN7S 2370. 

4.3.2 SPTIIIgB; 

4.3.2.1 Composition: Not required. 

4. 3. 2. 2 Ha.r~ness: Three sprtngs from each lot. 

	

4. 3. 2. 	3 Gra.in SYze: Two springs from ea.ch lot. 	 . 

4.3. 2.4 Case De pth, Decarburization and Bendin~: One sprfng from each lot, or one section of wire from 
each lot procesaed with the springs ft repreaents. 
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4. 3. 2. 5 Ma~netic Pa.rticle Ins pection: As specified by purohaser, 

4.4 Approval: 

4.4.1 Sa.mple springs sha.11 be approved by purcha.ser before springs for production use are supplied, unlesa 
such approval be waived. 

4.4. 2 Vendor shall use ma.nufacturing 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 

~ 	is necessary in manufacturing procedures or processes, vendor shall submit for reapQroval of the 
proceas a statement of the proposed changes in opera.tions a,nd, when requested, springa produced 
by the revieed procedure. Production springa incorpora.ting the revised operations shall not be 
ahipped prior to receipt of reapproval. 

4. 5 R.eports: The vendor of springs sha.11 furnish with each shipment three copies of a report ehawing the 
purchase order number, this specification number and its revision letter, contractor or other direct 
aupplier of wire, part number, and quantity. When wire for making springs is produced or purchased 
by the spring vendor, that vendor shall inspect each lot of wire to determfne conforma.nce to the 
requirements of this specification, and shall include in the report a statement that the wire conforms, 
or ahall include copies of laboratory reports showing the results of testa to debermine conforma.c~e. 

4. 6 Resampling and Ftetestin~: If any apecimen used in the above tests fails to meet the apecified requtre- 
ments, diaposition of the springs may be based on the results of testing three additional apecimens for 
each origina.l nonconforming apecimen. Failure of any retest specimen to meet the apecified require- 
ments ahall be cauae for rejection of the aprings represented and no additional teeting aha11 be per- 
mitted. Results of all teata aha11 be reported. 

5. PREPARATION FOR DELIVERY: 

5.1 Identification: Each apring sha11, when size permits, be marked with the wire coil number and part 
number on one end. On compresafon eprings, marking ahali appear on the cha.mfer or ground face of 
the dead coil. . If sprfngs are too sma11 to be marked individua.11y, part numbers shall appear on 
containers. 

5. 2 Protective Treatment: Springs aha11 be protected, during shipment and atora.ge, by coating with a 
suitable corrosion-preventive compound whfch is readfly removable by washing in hydrocarbon solvents. 
Springs received by purchaser in a corroded condition will be subject to rejection. 

5.3 Pa.ckaain~: 

5. 3.1 Springa of different part numbers shall be packaged in separa.te containers, each marked to show not 
lesa tha.n the following information: 

SPRiNGS, STEEL, HIGHLY STRESSED 
AMS 7301D 
PART NU MBE R 
PURCHASE ORDER NUMBER 
QUANTITY 
MANUFACTURER'S IDENTIFICATION 

5. 3. 2 Conta.iners of springs aha.11 be prepared for shipment in accordance with commercial practice and 
~ in compliance with applfcable rules and regulations pertafning to the handling, packa.gfng, and trans- 

portation of the springs to ensure carrier accepta.nce and safe delivery. Pa.cka.ging shall conform to 
carrier rules and regulations applicable to the mode of tra.nsporta,tion. 

5. 3. 3 For direct U. S. 1Vlilfta.ry procurement of springs, packaging sha.11 be in accordance with MIL-STD-794, 
~ 	Level A or Level C, as speci~ed 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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