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INVESTIGATE THE APPLICABILITY OF
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2. 1

ITS COMMITTEES WILL NOT
PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF

DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS,

AIA AND

NO LATER

‘, sistant steel, primarily intended for use in parts requiring high strength up to 1200°F and oxidation resistance up to 18000F,

set forth in this specification,

extent specified herein., In the event of conflict between these specifications and the body of the specification, the latter
shall govern, :

3.0 REQUIREMENTS
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g 3.1 w The steel shan be of aireraft qua.hty, satisfactory for the fabrmatmn of parts which may be subJect to
‘V_’:g penetrant inspection by the methods described in Specification MIL-I-6866. -
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gg% 3. 1.1 Manufacturing process. The steel shall be manufactured utilizing a vacium melting process,
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§2Iu_: 3.2 Ghemical composition. The chemical composition shall be as specified in Table 1.
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Application. This specification presents the material requirements for an austenitic heat treatable corrosion re= .

Deviation, Unless otherwise authorized in writing by the purchaser, there shall be no deviation from the requ:.remenf.s

Classification. Baxrs shall be furnished in one of the following physical and surface cond:hons as spec1f1ed (See 5.3)
Phystical condition:

(A) As Forged

(B} As Rolled

(C) Anpealed

(D) Solution Heat Treated

(E) Solution Heat Treated and Aged

{(F)} Solution Heat Treated and Double Aged

Surface Condition:

{1) Black

(2) Pickled o¥ Vapor Blasted
(3) Gold Finished -

{4) Rough Turned

{5) Centerless Ground

APPLICABLE SPECIFIGATIONS

The following specifications in effect on the date of invitation for bids shall form a part of this specification to the

SEecifica.tans
Federal
P-S-661

1

Solvent, Dry Cleaning

Military - .
MIL-I-6866 - Inspection, Penetrant Method of
MIL-H-6875% - Heat Treatment of Steels (Aircraft) Process For

Standards . .
Federal . -
Fed, Std., No. 48 - - Tolerances for Steel and Iton Wrought Products
Ked. Test Meth, No. 151 - Metal; Test Methods

Industry . . -
ARTG-13 . - Standard Elevated Temperature Testing
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_ TABLE I
~y
: Check Analysis 1/
Element Percentage Tolerance {percent)
- Chromium 15.00 ~ 17.00 + 0.20
@
0%x Nickel 23,00 - 27,00 *0.15
X
rus Titanium 3.70 = 4,20 + 0,05
';".Zﬁ Aluminum 0.50 max +0.05
<Ok
g{‘g Silicon 0.50 max + 0.02
1y
cus Carbon 0.05 - 0,15 £ 0,01
<
NEE Manganese 0.50 max + 0,02
,{%2 Sulphur 0.04 max + 0,005
wad Phosphorus 0.04 max +0.005
rQ -
Stk Boron 0.05 - 0.10 0,01
'ﬁgé Columbium plus 0.35 ~ 0.65 + 0.05
;‘50 Tantalum
£0y
uz Zirconium 0.035 - 0.085 +0.01
-
%:E Iron Remainder -
(4]
4x? :
sEr _1_/ Individual determinations may vary from the specified range to the extent shown in the check analysis column,
asd except that elements in any heat shall not vary both above and below the specified range,
Iﬂ._= : . .
EU: 3.3 Grain size, The austenitic grain size shall be predominantly No. 5 or finer with grains as large as No, 3 permissible,
Eu Grain size, g p ¥ g g
nx . R
(2“:{5 3.4 Macrostructure, Visual examination of deep acid etched specimens shall show no evidence of pipes, internal cracks,
Umg excessive segregation. or other injurious defects, . :
x
w3 :
tog 3.5 Surface and physical condition. The steel shall be supplivd in the surface condition and physical condition specified
o:( on the purchase order, ) )
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‘gl 3.6 Hardness. The hardness for the steel shall be as follows:
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THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
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THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HERE\_O”\ L )

Condition &
Condition D
Condition E
Condition F

Rockwell B35 Max

Rockwell B80 to B90
Rockwell C38 to C44
Rackwell G38 to G46

3.7 Heat Treatment : . ’ )

3,7.1 Cleaning. The steel or steel parts shall be thoroughly cleaned prior to any thermal treatmenf. Parts shall be -
free of oil, grease forming lubricants, metal particles and other foreign material, -

3.7.2 Furnaces. The steel shall be hcut treated in controlled muffle type furnaces which conform to-the requirements -

of MIL-H-6875. i :

3.7.3 Solution Treatment. (Condition D). The steel shall be heated in air to 1850°F £ 25°F and soaked at this tem~
perature for 2 hours followed hy a water quench, .

3.7.4 Single Aging Treatment. After the solution treatment the steel may be precipitation aged to Condition E by heating
in air to 13750F & 25°F and soaked at this temperature for 16 hours followed by an air cooling.

3.7.5 Double Aging Trcatment. After the solution heal treatment the steel may be double precipitation aged to Condition
(F} by first: heating in air to 1425°F + 25°F and soaking at this temperature for 2 hours, followed by an air cooling; and
then second: heating in air to 12500F % 25°F and soaking for 16 hours followed by an air cooling.

3 7.6 Descaling. The steel or steel parts shall be descaled by vapor blasting or caustic Bath immersion only when |
specified. ) -

3.8 Mechanical Properties

3.8.1 The room temperaturé mechanical properties of the condition (D) solution heat treated and water quenched material
shall conform to Table II. : - o

INACTIVE FOR DESIGN AFTER 15 SEPT. 1975.
NO SUPERSEDING STANDARD
(FOR DESCRIPTION OF STATUS NOTES, SEE NAS380)
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