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SA€ AMS 7238 
AEROSPACE I The Engineering 

Resource For 
Advancing Mobility R MATERIAL Issued 1-1-86 

400 Commonwealth Dr., Warrendale, PA 15096 SPECIFICATION I 
I Submitted for recognition as an American National Standard 

ALLOY PM SHAPES, CORROSION, WEAR, AND HEAT RESISTANT 
5bCo - 30Cr - 8.25W (1.10 - 1.9OC) 

UNS fi30012 

SCOPE : 1 -  - 
1 . I  - Forill: 

coba l t  a l l o y  i n  the forïn of  poilder-metallurgy shapes. 
T h i s  s aec i f i ca t ion  covers a corrosion,  wear, and heat r e s i s t a n t  

1.2 Application: Pr imari ly  f o r  par t s  , such a s  nozzles I r u b b i n g  seal  s , rol  1 e r s  , 
guides ,  and supports 
f a r  use u p  t o  1600°F (870°C). 

requi r ing  wear, corrosion,  and oxidation r e s i s t ance  

2. APPLICABLE DOCUIlENTS: T h e  following publ icat ions forln a pa r t  o f  this 
s p x i f i c a t i o n  t o  the ex ten t  spec i f i ed  herein.  
:laterial Spec i f ica t ions  sha l l  apply. The appl icable  i ssue  o f  o the r  documents 
sha l l  be as specified i n  Mis 2350. 

The l a t e s t  i s sue  o f  Aerospace 

2.1 SAE Publicat ions:  Available from SAE, 400 Coriiirianweal t h  Drive, Warrendale, 
PA 15096. 

2.1.1 Aerospace Material Spec i f ica t ions :  

%íS 2259 - Chemical Check Analysis Limits, Wrought Nickel Alloys an3 

A:% 2350 - Standards and Tes t  Methods 
Coba1 t A l  1 oys 

2.2 AST?¡ Publ icat ions:  Available froiq Ainerican Society f o r  Testing and 
Ha te r i a l s ,  1916 Race S t r e e t ,  Phi ladelphia ,  PA 19103. 

WSTiî B328 - Density and Interconnected Porosi ty  of Sintered Powder Metal 
S t ruc tura l  Par t s  and Oil-Impregnated Bearings 

ASTII E3 
ASTI1 E18 - Rocknell Hardness and Rockwell Super f ic ia l  Hardness of Metal 1 i c  

f la ter ia l  c 
ASTI! E354 - Chemical Analysis of  High-Temperature, E lec t r ica l  , Magnetic and 

Other Siiali lar I ron ,  Nickel, and Cobalt Alloys 

- Preparation o f  Metal lographic Speciniens 

SAE Technical Board Rules provide that: "This report is  published by SAE to advance the state of technical and 
engineering sciences. The use of this report is entirely voluntary, and i t s  applicability and suitability fgr any particular 
use, including any patent infringement arising therefrom, i s  the sole responsibility of the user." 

AMs documents are protected under United States and international copyright laws. Reproduction of these documents 
by any means is strictly prohibited without the written consent of the publisher. 

Copyright 19 86 Society of Automotive Engineers, Inc. Printed in U.S.A. 
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2.3 U.S. Government Publ ica t ions :  Available from Coinmanding Off icer ,  Naval 
Publ  i ca t ions  and Forins Center, 5801 Tabor Avenue , Philadel phia,  PA 19120. 

2.3.1 Nil i t a r y  Standards : 

-IL-STD-794. - Parts  and Equipment, Procedures for Packaging and Packing of  

3. TECHNICAL REQUIREPIENTS: 

3.1 Material: 
t o  produce shapes meeting the requireiiieiits of 3.2, 3.4, and 3.5. 

Shapes sha l l  be produced by consolidation of  powder and  s i n t e r i n g  

3.2 Composition: Shall conform t o  the following percentages by weight, 
determined by wet chemical methods i n  accordance w i t h  ASTN E354 o r  by 
spectrographic or o ther  ana ly t ica l  methods approved by purchaser: 

m i n  ma x 

Carbon 
fian ga nec e 
S i l  icon 
C h rom i um 
Tungs ten 
Nickel 
Boron 
I ron 
Coba1 t 

1.10 - 1.90 -- 1 .o0 
-- 1.50 

28-00 - 32.00 
7.25 - 9.25 -- 3 .O0 
-- 1 .o0 
-- 3 .O0 

rema i n de r 

3.3. Check Analysis: 
A M  2269. 

Composition variations sha l l  meet the requirements o f  

3 . 3  Condition: As pressed and sintered or a s  extruded and sintered. 

3.4 Properties:  Shapes sha l l  conform t o  the  following requirements: 

3.4..1 Hardiiecs: Shall be not lower than 42 HRC o r  equivalent ,  determin 
accordance w i t h  ASTN E18. 

d i  

3 .4 .2  Density: Shall be n o t  lower than 0.29 l b  per C U  i n .  (8.09 gm/cm3), 
determined i n  accordance with ASTPi ß328 or  by o ther  method agreed upon by 
purchaser and vendor. 

3.4.3 Metallographic Examination: Shapes exainined metallographically i n  
accordance with ASTM E3 sha l l  show no evidence of or ig ina l  powder p a r t i c l e  
shage. S?ecirnen sha l l  De examined a t  the center  of t he  th i ckes t  sect ion.  
Porosity,  i f  present ,  sha l l  be d i s t r ibu ted  uniformly. Shapes sha l l  be 
f r e c  from cracks and evidence o f  contamination. Surface sha l l  be f r e e  of  
oxidation resulting from s in t e r ing .  

pores no l a rge r  than 0.010 i n .  (0.25 m m ) .  
3.4.4 Porosity:  Porosi ty ,  i f  detected,  sha l l  be uniformly distributed with 
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3.5 Qual i ty :  Shapes, as  received by purchaser, sha l l  be uniforrii in qua l i t y  and 
condi t i o n ,  c lean,  sound, and f r e e  froiri foreign inaterial s and from 
inperfect ions detriinental t o  usage of the shapes. 

4. gUALITY ASSUWNCE PROVISIONS: 

4.1 Responsibi l i ty  for Inspection: The vendor of shapes sha l l  supply a l l  
sainpfes f o r  vendor ' s  t e s t s  and sha l l  be responsible fo r  performing a l l  
required tests,  
required by 4.5. 
conf i raa tory  testing deemed necessary t o  ensure t h a t  the  shapes conform t o  
the  requirements of th i s  spec i f ica t ion .  

Results of such tests sha l l  be reported. t o  t he  pürchaser as  
Purchaser reserves t h e  right t o  sample and t o  perform any 

4.2 Class i f i ca t ion  of Tests :  Tests t o  deterinine conformance t o  a l l  technical 
requirements of  t h i s  spec i f ica t ion  a r e  c l a s s i f i e d  a s  acceptance t e s t s  and as  
preproduction t e s t s  and sha l l  be perforined prior t o  o r  on the  i n i t i a l  
s h i p m e n t  of shapes t o  a purchaser, on each l o t ,  when a change in  mater ia l ,  
processing, o r  b o t h  requires  reapproval a s  in 4.4.2, and when purchaser 
deems confirmatory t e s t i n g  t o  be required. 

4.2.1 For d i r e c t  U.S. Mi l i ta ry  procurement, subs tan t ia t ing  t e s t  data and, when 
requested, preproduction shapes sha l l  be submitted t o  the  cognizant agency 
as  d i rec ted  by the  procuring a c t i v i t y ,  the contract ing o f f i c e r ,  o r  the  
request for procurement. 

4 . 3  Sai,ipling: Shall be i n  accordance with the  following: 

4.3.1 Two shapes each f o r  hardness and dens i ty  of  each l o t .  

4.3.2 One shape for metallographic examination from each l o t .  

4.4 Approval : 

4.4.1 Sahiple shapes from new or reworked tool ing and the processing procedure 
shal l  Se approved by purchaser before shapes f o r  production use a r e  
suppl ied,  unless such approval be waived by purchaser. 
on production shapes sha l l  be e s s e n t i a l l y  equivalent t o  those on the  
approved saiiipl e shapes. 

Results o f  t e s t s  

4.4.2 Vendor sha l l  e s t ab l i sh  f o r  production of  sample shapes of each par t  number 
parameters fo r  the  process control f ac to r s  which wil l  produce acceptable 
shapes; these sha l l  c o n s t i t u t e  the  approved processing procedure and sha l l  
be used for producing production shapes. I f  necessary t o  make any change 
in para ix te rs  f o r  the process control f a c t o r s ,  vendor sha l l  submit fo r  
reapproval a statement of t he  proposed changes i n  processing and, when 
requested,  sample shapes. Production shapes incorporating the  revised 
operations sha l l  not be shipped pr ior  t o  r ece ip t  of reapproval. 
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4.4.2.1 Control factors for producing consol i d a t e d  and sintered shapes include, 
b u t  are not limited to ,  the following: 

Source of powder, processing , and properti es 
Type of compaction equipment 
Processing sequence or number of operations, inc lud ing  

operations t h a t  Wou1 d resul t i n  d i f ferent  cross-sect 
Protective atmosphere 
Secondary finishing and cl eani ng operations 
Methods of inspection 

thermal 
onal s t ructure  

4.4.2,1,1 Any of the above process control factors for  which parameters a re  
considered proprietary by the vendor may be assigned a code 
designation. 
modified code designation. The vendor shall maintain complete records 
of al 1 proprietary processes and parameters. 

Each variation i n  such parameters shall be assigned a 

4.5 Reports: 

4.5.1 The vendor of the shapes shall furnish w i t h  each shipment a report showing 
the resu l t s  o f  tests for chemical composition of each l o t  and the resu l t s  
of t e s t s  t o  determine conformance t o  the other technical requirements o f  
this specification. This report shall include the purchase order number, 
l o t  number, AMS 7238, powder source and powder l o t  number, par t  number, 
and quantity. 

4.5.2 The vendor o f  finished or semi-finished parts shall furnish w i t h  each 
shipment a report showing the purchase order number, AMS 7238, contractor 
or other direct  supplier of shapes, l o t  number, powder l o t  number, par t  
number, and quantity. 
purchased by the parts vendor, t h a t  vendor shall inspect each l o t  of 
shapes t o  determine conformance to  the requirements of this specification 
and shall include i n  the report either a statement t h a t  the shapes conform 
or copies of laboratory reports showing the resu l t s  of t e s t s  t o  determine 
conformance. 

When shapes for  making par ts  are produced or 

4.6 Resampling and Retesting: If  any specimen used i n  the above tests f a i l s  t o  
meet the wecif ied reauirements, disposition of the shapes may be based on 
the result ;  of tes t ing three additional specimens for each original 
nonconforming specimen. Failure of any r e t e s t  specimen to  meet the 
specified requirement shall be cause for  rejection of the shapes represented 
and no additional tes t ing shall be permitted. Results of a l l  t e s t s  sha l l  be 
reported. 

5, PREPARATION FOR DELIVERY: 
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