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AERONAUTICAL MATERIAL SPECIFICATION AMS ~41 ZD 
Society of Automotive Engineers, inc. 

29 West 39th Stree# 	 Issued 1-23-40 
New York City 	 Rev;,ed 6-1-51 

S T E E L 
1.8Ni - 0.8Cr - 0.25Mo (0.35-0.40C) (4337) 

1. ACSNO~fLEDGDI~NTs A vendor shall mention this specifici~.tion number and its re- 
viaion letter in all quotations and when acl~owledging purchase orders. 

2. FOR~: Bars, forgings, and forging stoak. 

3. APPLICATION: Parts with secstions 0.875 in. or less in thicl~ess at the tims of 
eat treatment whioh require a thruugh-hardening steel capable of developing 

hardriess as high as Rockwell C 50 when properly hardened and tempered a.nd also 
parts of greater thiclmess but requiring proportionately lower hardness. 

4. COI~'OSITIONs 
Check Analysis 

Und~ Min or Over Bdax 

Carbon 0.35 - 0.40 0.02 0.02 
Manganese 0.65 - 0.85 0.03 0.03 
Silioon 0.20 - 0.35 0.02 0.02 
Phosphorus 0.040 max -- 0.005 
Sulfur 0.040 max --- 0.005 
Chromium 0.70 - 0.9Q 	• O.G3 0.03 
Nickel 1.65 - 2.00 0.05 0.05 
B~olybdenum 0.20 - 0.30 0.02 0.02 

5. C ONDIT ION s 

5.1 Barss In a machinable condition having hardness not hi~er than Brinell 229 
or equiv~a.lent, except that, if ordered cold finished, hardness may be as high 
as Brinell 248 or equivalent « 

5.2 Forgings: As ordered. 

5.3 Forging Stoaks As ordered by the forging manufacturer. 

6. TECHNICAL REQIIIREI~6ENTS t 	 ' 

6.1 Hardenability: The hardenability shall be J50~10 min and J44°18 min when deter- 
mined by the standard end-quench test speaiaen in aacordance with the SAE 
~dethod of Determining Hardenability published in the latest issue of the SAE 
Handbook, exaept that the steeZ shall be normalized at 1700 F± 10 and the 
test apecimen austenitized at 1500 F= 10. 

6.2 Grain Sizes Five or finer, ASTAd1~l9•-46, method a. A heat of ateel predomi- 
nantly five or finer with grains as large as three is permissible. 

6.3 Deaarburization s  

6.3.1 Bars ordered ground, turned, or polished shall be free from decarburization. 

~PY~~9ht  1.9 'rJl ►p Seei~fy of Automotive Enqinaers, Int. 	 Printed in U.S.A. 
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6.3.2 Allowable decarburization of bars ordered for redrav ping or forging, or to 
speaified microstruatural raquirements, shall be as agreed upon by purchaser 
and vendor. 

6.3.3 Decarburization of bars to which 6.3.1 or 6.3.2 is not appliaable shall be 
not greater than the folla~tings 

Plominal Diameter or Distance 	 Maximum Depth of 
Between Parallel Sides 	 Decarburization 

Inches 	 Inch 

0.375 and under 0.010 
Over 0.375 to 0.500, incl 0.012 
Over 0.500 to 0.625, inal 0.014 
Qver 0.625 to 1.000, incl 0.01? 
Over 1.000 to 1.500, inal 0.020 
Over 1.500 to 2.000, incl 0.025 
Over 2.000 to 2.500, incl 0.030 
Over 2.500 to 3.000, incl 0.035 

6.3.4 IInless otherwise agreed upon by purchaser and vendor, decarburization shall be 
measured by the microscopic method, or by Rockwell Superficial 30-N scale hard 
ness method, or equivalent hardness teating me~hod, or hardened specimens. 
Depth of deaarburization when measured by a hardness method, ia defined as the 
distance measured from the nearest original surface to the point as which no 
inarease in hardness is found. 

?. QUALITY: Steel ahall be aircraft quglity. I~ ahall be uniform in quality and 
condition, clean, sound, and free from foreign materials and ~'rom internal and 
external defects detrimental to fabrioation or to performance of parts. 

8. TOLERANCES: IInless otherwise apecified, tolerances shall conflorm to the latest 
issue of AMS 2251 as applicable. Diameter or thickness tolerances for cold 
finished bars and all hexagons shall aonform to Table I, column headed "over 
0.28 to 0.55 inal't. 

9. REPORTS: 

9.1 Unless otherwise speQified, the vendor oF the product shall furnish ~+ri.th each 
shipment three oopies oP a report of the results of tests For chemical composi- 
tion, hardenability, snd grain size of each heat ir~ the shipment. This report 
shall inalude the purchase order n~ber, heat number, material apeaification 
number, size, and quantity from each heat. If f'orgings are supplied, the part 
number and size of' stock used to make the forgings shall also be included. 

9.2 Ualess otherwiae specified, the vendor of finished or semi-finished parta shall 
furnish wi.th  each shipment three copies of a report showing the purchase order 
number, material specsification number, contraator or other direct supplier of 
material, part number, and quantity. ~Chen material for making parts is pro- 
duced or purchased by the parts vendor, that vendor shall inspect eaah lot of 
materiaZ ~o deterniine conf ormance to the requirements of thia speoification 
and shall i.nalude in the report,a statement that the material conforms, or shall 
include copies of laboratory reports showing the results of tests to determine 
c onf ormar3ce . . 
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