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AERONAUTICAL MATERIAL SPECIFICATION ~MS 63 42 B 
Society of Automotive Engineen, Inc. 

~ 	29 West 39th Street 	 Issued 11-1-44 
New York City 	 Re~~~d b-1-51 

~, 

~_ r 

STEEL BARS AAID FORG.INGS 
1Ni - 0.8Cr - 0.25P~o (0.38-0.43C) (SAE 9840) 

1. ACKPdOWLEDGP.2ENT: A vendor sha11 mention this speciPication number snd its re- 
vision letter in all quotations and when acknowledging purchase orders. 

2. FORIJI: Bars, forgings, and forging stock. 

3. APPLICATIOPd: For parts whicn require hardenability and physical propertiea 
between AMS 6322 and AMS 6415. The hardenability of this steel is approximately 
the same as that of AMS 6412 but for highly stressed parts the latter, with 
its lower carbon and higher nickel contents, is preferred. 

4. COMPOSITIONs 
Check Analysis 

Under Min or er Fliax 

Carbon 0.38 - 0.43 0.02 0.02 
Manganese 0.70 - 0.90 0.03 0.03 
Silicon 0.20 - 0.35 0.02 0.02 
Ph6sphorus 0.040 max -- 0.005 
3ulfur 0.040 max -- 0.005 
Chromium 0.70 - 0.90 0.03 0.03 
Nickel 0.85 - 1.15 0.05 0.05 
Molybdenum 0.20 - 0.30 0.02 0.02 

5. CONDITION: 

5.1 Bars: In a machi~able condition having hardness not higher than Brinell 
229 or equivalent, except that, if ordered cold finished, hardnees may 
be as high as Brinell 241 or equivalent. 

5.2 Forgings: As ordered. 

5.3 Forging Stock: As ordered by the forging manufacturer. 

6. TECHIdICAL REQUIREf:~,NTS: 

6.1 Hardenability: The hardenability shall~be J50.11 min and J45s18 min when 
e ermine y the standard end-quench test specimen in ~ccordance with the 

SAE IvIethod of Determining Hardenability published in the latest issus of 
the SAE Handbook, except that the s-~eel shall be normalized at 1700 F+ 10 
and the test specimen austenitized at 1500 F+ 10. 	 - 

6.2 Grain Size; Five or finer, ASTM E19-46, method a. A heat of steel pre- 
dominantly five or £iner with grains as large as three is permissible. 

6.3 Decarburization: 

6.3.1 Bars ordered ground, turned, or polished shall be free from decarburization. 
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6.3.2 Allowable decarburization of bars ordered for redrawing or forging, or to 	 ~ % 

specified microstructural require~ments shall be as agreed upon by gurchaser 
and vendor. 

6.3.3 Decarburization of bars to which 6.3.1,or 6.3.2 is not applicable shall be 
not greater than the followin~= 

Nominal Diaineter or Distance 
$etween Parallel Sides' 

Inches 

0.375 and under 
Qver 0.375 to 0.500, incl 
Over 0.500 to 0.625, incl 
Over 0.625 to 1.000, incl 
Over 1.000 to 1.500, incl 
Over 1.500 to 2.000, incl 
Qver 2.000 to 2:500, incsl 
Over 2.500 to 3.000, incl 

Maximum Depth of 
Decarburization 

Tnch 

0.010 
0.012 
0 .014 
0.017 
0.020 

0.025 
0.030 
0.035 

6.3.4 Unless other~vise agreed ~ipon by purchaser and vendor, decarburizstion shall 
be measured by the microscopic method, or by Rockwell Super£icial 30-N 
scale herdness method, or equivalent hardnesa testing method, on hardened 
specimens. Depth of decarburization, when measured by a hardness method, 
is defined as the distance measured f~ om the nearest origi:nal surface 
to the point at which no increase in hardness ia found. 

7. QUALITY: Steel shall be aircraft quality. It shall be uniform in quality 
and condition, clean, sound, and f~ee from foreign materials and fr om interna.l 
and external defects detrimental to fabrication or to performance of parts. 

8. TOLI~A?dCES: Unless otherwise specified, tolerances shall conform to the latest 
issue o£ At,1L,i 2251 as applicable. Diameter or thickneas tolerances for cold 
finished baxs and all hexagons shall conform to Table I, column headed "over 
U.28 to 0.55 inCl"• 

9. RII'ORT3: 

9.1 Unless otherwise specified, the vendor of the product ~hall furnish with 
each shipmerrt three copies of a report of the results of tests for chemical 
composition, hardenability, and grain size of each he~t in the shipment. 
This repor~t shall include the purchase order number, heat number, material 
specification number, size, and quantity from each heat. If forgings are 
supplied, the part number and size of stock used to make the forgings shall 
also be included. . 
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