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AERONAUTICAL MATERIAL SPECIFICAT[ON AMS 6381 A 
Society of Automotive En~ineers, Inc. 

29 West 39th Street 	 i:sued 12-1-l.t2 
New York City 	 Rev~sed (~1~_~~ 

STEF~ TUBING, MECHANICAL 
o.95~r - o.2Nto (0.38-o.?a3~) (s~ l~.1lao) 

l. ACKNOWI,EDG~ISNTs ~ 9endor shall mention this specification number and its 
revision e er in all quotations and when ac~oWledging purchase orders. 

2. ~~C?HI~4; Reavy. wall tubi.ng for machining. 

3. APPLICATION: Parts with sections 0.50 in. or less in thiclmess at the time 
o eat treatment which require a through-hardening steel capable of developi.ng 
hardness as high as Rockwell C 50 when properly hardened and tempered and also 
parts of greater thiclrness but requi.ring proportionately lower hardness. 

I~. COT~POSITION; 

8heck Amalysis 
Under Min or Over Max 

~ 	 Carbon 0.38 - 0.1~3 0.02 0.02 
Manganese 0.75 - 1.00 0.01~ 0.04 
Silicon 0.20 - 0.35 0.02 0.02 

Phosphorus 0.0l~0 max -- 0.005 
Sulftii,r o.0I~0 max -- 0.005 
Chromi.um o.80 - 1.10 0.05 0.05 
Molybdentun 0.15 - 0.25 0.02 0.02 

5. 	CONDITION: 	In a machinable condition~ and, unless otherwl.se specif"ied, cold 
fi.nishe ~. 

6. TECHNICAL RERUIREMENTS: 

6.1 Hardenabilitys The hardenabilit~ shall be J50 =6 min and J1~=9 min when 
etexm~.ned by the standard end-quench test specimen in accordance wit~i 
the SAE Method of Determining Haxdenability put~lished in the latest issue of 
SAE Handbook~ except that the steel shall be normalized at 1700.F + 10 and 
the test specimen austenitized at 1550 F+ 10. The hardenability test is not 
reqi~.red on tubing which will not yield a suitable spe cimen but the steel 
from which the tubing 3.s made shalJ. conform to the hardenability specified 
in this paragraph. 

6.2 Grain SiZe s  Five or finer as determined on the billet, AS~'i F19-~.6, method 
a. A heat of steel predomi.naritlyfYve or finer with grains as large as three 
is permissible. 

6.3 Decarburizations 

6.3.1 Tubing ordered ground, turned~ or polished shall be free from decarburizati 
on such ground, turned or polished surfaces. Inside decaxburization shall 
not exceed the maximum depth specified in 6.3.3. 
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6.3.2 Allowable decaxburization of pierc~d billets, or of tubing for redrawing, or 
of tubing ordered to specified microstructural requirements, shall be as 
agreed upon by purchaser and vendor. 

6.3.3 Decarburization of tubing to which 6.3.1 or 6.3.2 is not applicable shall 
be not greater than the follow~ngt 

Nominal Wall Thiclrness 	 Depth of Decarburization, Inch 
Inside 	 Outside 

0.109 and under 0.008 0.015 
Over 0.109 to 0.203, i~cl 0.010 0.020 
Over 0.203 ~ O.1s00, incl 0.012 0.025 
Over 0.?~00 to 0.600, incl ~0.015 0.030 
Over O.b00 to 1.000, incl 0.017 0.035 
Over 1.000 0.020 0.01~0 

6.3. ~ Unless otherwise agreed upon by purchaser and vendor, decarburization slia7.1 
be measured by the microscopic method, or by Rockwell SuperYicial 30-N scale 
hardness method, or eQUivalent haxdness testing method, on hardened specimen 
Depth of decarburization~ when measured by a hardness method, is defined as 
the distance measured from the nearest original surface to the point at whi~ 
no increase in hardness is found. 

7. QUALITY: Steel sha11 be aircraft quality. Tubing shall be uniform in quality 
anc~condition, clean, sound, and free from forei~n materials and from internal 
and external defects detrimental to fabrication or to performance of parts. 

$, TOLF?~ANCES: Unless otherwise specit`3.ed, tolerences shall conform to the latest 
issue of AMS 2253 as applicable to Meshani.ca7. Type. 

9. REPORTS: 

9.1 Unless otherwise specified, the vendor of the product shall furnish with each 
shipMent three copies of a report af the results of tests for chemi.cal co~ 
position, harcienability, and grain size of each heat in the shipment. This 
report shall include the purchase order number, heat number, material 
specification number, size, and quantity from each heat. 

9.2 IInless otherwise specified, the vendor of finished or semi-finished parts 
ahall Purnish with each shipment three copies of a regort showing the purchase 
order number, material specification number, contractor or other direct 
supplier of material, part number, and quantity. When material for making 
parts is produced or purchased by the parts vendor, t hat nendor sha11 inspect 
eac~►  lot of material to determine conformance to the requirements of this 
specification, and shall i.nclude in the ~report a statement that the material 
conforms, or shall include copies of laboratory reports showing the results 
of tests to determine conforrnance. 	 ' 
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