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SPECIFICATION I Issued 1 NOV 1968 
Revised 1 APR 1992 I Superseding AMS 5656A Submitted for recognition as an American National Standard 

STEEL, CORROSION RESISTANT, BARS, WIRE, FORGINGS, EXTRUSIONS, AND RINGS 
9.OMn - 20Cr - 6.5Ni - 0.27N 

Sol u t  i on Heat Treated 
UNS S21904 

1. SCOPE: 

1.1 Form: 

This  s p e c i f i c a t i o n  covers a co r ros ion - res i s tan t  s t e e l  i n  t h e  form o f  bars, 
w i re ,  forg ings,  ex t rus ions ,  f l a s h  welded r i ngs ,  and s tock  f o r  f o rg ing ,  
ex t rud ing ,  o r  f l a s h  welded r i n g s .  

1.2 App l i ca t i on :  

These products  have been used t y p i c a l l y  f o r  p a r t s  r e q u i r i n g  high s t reng th  and 
co r ros ion  res i s tance  from -425 t o  1100 O F  (-254 t o  593 O C )  and where p a r t s  
may r e q u i r e  weld ing du r ing  f a b r i c a t i o n ,  b u t  usage i s  n o t  l i m i t e d  t o  such 
appl i c a t  ions.  

2.  APPLICABLE DOCUMENTS: 

The f o l l o w i n g  p u b l i c a t i o n s  form a p a r t  o f  t h i s  s p e c i f i c a t i o n  t o  t h e  ex ten t  
s p e c i f i e d  here in .  The l a t e s t  i ssue o f  SAE p u b l i c a t i o n s  s h a l l  apply.  The 
app l i cab le  i ssue o f  o ther  p u b l i c a t i o n s  s h a l l  be t h e  issue i n  e f f e c t  on t h e  
date o f  t he  purchase order .  

2 .1  SAE Pub l i ca t i ons :  

Ava i l  ab le from SAE, 400 Commonweal t h  Dr ive,  Warrendale, PA 15096-0001. 

AMS 2241 Tolerances, Corros ion and Heat Res is tan t  Steel ,  I r o n  A l l o y ,  

MAM 2241 Tolerances, Met r ic ,  Corros ion and Heat Res is tan t  S tee l  , I r o n  A l l o y ,  

AMS 2248 Chemical Check Analys is  L im i t s ,  Wrought Corros ion and Heat Res is tan t  

Ti tanium, and T i tan ium A l l o y  Bars and Wire 

Ti tanium, and T i tan ium A l l o y  Bars and Wire 

S tee ls  and A l l oys ,  Maraging and Other H igh ly -A l loyed Steels ,  and 
I r o n  A l l o y s  

SAE Technical Standards 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 voluntaty, and its applicability and suitability for any particular use, including any patent 
infringement arising therefrom, is the sole responsibility of the user." 

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your 
written comments and suggestions. 
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2.1 SAE Pub1 ications (Continued): 

AMS 2371 Quality Assurance Sampling and Testing, Corrosion and Heat Resistant 
Steels and Alloys, Wrought Products and Forging Stock 

AMS 2374 Quality Assurance Sampling and Testing, Corrosion and Heat Resistant 
Steel and Alloy Forgings 

AMS 2750 Pyrometry 
AMS 2806 Identification, Bars, Wire, Mechanical Tubing, and Extrusions, 

Carbon and Alloy Steels and Corrosion and Heat Resistant Steels and 
Al 1 oys 

AMS 2808 Identification, Forgings 
AMS 7490 Rings, Flash Welded, Corrosion and Heat Resistant Austenitic Steels 

and Austeni tic-Type Al 1 oys or Preci pi tation-Hardenabl e Al 1 oys 

2.2 ASTM Publications: 

Available from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187. 

ASTM A 262 Detecting Susceptibility to Intergranular Attack in Austenitic 

ASTM A 370 Mechanical Testing of Steel Products 
ASTM E 353 Chemical Analysis of Stainless, Heat-Resisting, Maraging, and 

Stainless Steel 

Other Similar Chromium-Nickel-Iron Alloys 

2.3 U . S .  Government Publications: 

3. 

3.1 
(RI 

Available from Standardization Documents Order Desk, Building 4D, 700 Robbins 
Avenue, Phi 1 adel phi a, PA 191 11-5094. 

MIL-STD-163 Steel Mill Products, Preparation for Shipment and Storage 

TECHNICAL REQUIREMENTS: 

Composition: 

Shall conform to the percentages by weight shown in Table 1, determined by 
wet chemical methods in accordance with ASTM E 353, by spectrochemical 
methods, or by other analytical methods acceptable to purchaser. 

- 2 -  
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TABLE 1 - Composition 

Element min max 

Carbon 
Manganese 
S i l  icon 
Phosphorus 
Sul fur 
Chromium 
Ni c kel 
Ni t rogen  
Molybdenum 
Copper 

0.04  
10.00 
1 .o0 
O .  060 
O .  030 

21.50 
7.50 
0 .40  
0 .75  
0 .75  

~ ~ ~ _ _ _  ~~ 

3 .1 .1  Check Analys is :  Composition v a r i a t i o n s  s h a l l  meet the requi rements  o f  

3 .2  Condit ion:  

AMS 2248.  

The product  s h a l l  be suppl ied  i n  the fo l lowing  cond i t ion :  

3 .2 .1  Bars:  Hot r o l l e d ,  s o l u t i o n  hea t  t r e a t e d  free from cont inuous  c a r b i d e  
(R) network and desca led .  

3 .2 .1 .1  Round bars  s h a l l  be ground o r  tu rned .  

3 .2 .2  Wire: Cold f i n i s h e d  and s o l u t i o n  hea t  t r e a t e d  free from cont inuous  c a r b i d e  
(R )  network. 

3 .2 .3  Forgings,  Ext rus ions ,  and Flash Welded Rings: So lu t ion  hea t  t r e a t e d  free 
( R )  

3 .2 .3 .1  

from cont inuous ca rb ide  network and desca led .  

Flash welded r i n g s  s h a l l  not  be suppl ied  unless s p e c i f i e d  o r  permi t ted  on 
purchaser?s  p a r t  drawing. When supp l i ed ,  r i n g s  shall be manufactured i n  
accordance w i t h  AMS 7490. 

3.2 .4  Stock f o r  Forging, Flash Welded Rings, o r  Ext rus ions :  As ordered  by the 
fo rg ing ,  f l a s h  welded r i n g ,  o r  ex t rus ion  manufacturer .  

3 . 3  Heat Treatment:  

Bars,  wi re ,  f o r g i n g s ,  e x t r u s i o n s ,  and f l a s h  welded r i n g s  s h a l l  be s o l u t i o n  
hea t  t r e a t e d  by hea t ing  t o  1950 O F  f 25 (1066 O C  f 14) ,  holding a t  heat f o r  a 
t ime commensurate w i t h  s e c t i o n  th i ckness ,  and coo l ing  a t  a rate e q u i v a l e n t  t o  
a forced  a i r  cool o r  f a s t e r .  Pyrometry s h a l l  be i n  accordance wi th  AMS 2750. 

( R )  

- 3 -  
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3 . 4  Proper t ies :  

The product  s h a l l  conform t o  the  f o l  1 owing requirements; t e n s i  1 e and hardness 
t e s t i n g  s h a l l  be performed i n  accordance w i t h  ASTM A 370: 

3 . 4 . 1  Bars, Wire, Forgings, Ext rus ions,  and F lash Welded Rings: 

TABLE 2 - Minimum Tens i l e  P roper t i es  I 
I 

Proper ty  Val ue I 
I 

Tens i l e  S t rength  90.0 k s i  (621 MPa) 
Y i e l d  S t rength  a t  0.2% O f f s e t  50.0 k s i  (345 MPa) 
E longat ion  i n  4D 4 0% 
Reduction i n  area 60% 

I 3 . 4 . 1 . 2  Hardness: Sha l l  be n o t  h igher  than 100 HRB, o r  equ iva len t .  

3 . 4 . 1 . 3  S u s c e p t i b i l i t y  t o  I n t e r g r a n u l a r  At tack:  
( R I  

A specimen o f  t h e  product  s h a l l  
be s e n s i t i z e d  by heat ing  i n  a i r  t o  1250 O F  & 10 (677 OC & 6 ) ,  ho ld ing  a t  
heat f o r  60 minutes 2 5 ,  and c o o l i n g  i n  a i r .  The specimen s h a l l  n o t  show 
any evidence o f  i n t e r g r a n u l a r  a t t a c k  when immersed i n  a c i d i f i e d  copper 
s u l f a t e  s o l u t i o n  i n  accordance w i t h  ASTM A 262, P r a c t i c e  E, except t h a t  
t he  exposure t ime  s h a l l  be 72 hours and the  m e t a l l i c  copper s h a l l  n o t  be 
used. The specimen, a f t e r  immersion, s h a l l  w i thstand,  w i thou t  crack ing,  
bending i n  accordance w i t h  ASTM E 262, Prac t i ce  E. 

3 . 4 . 2  Stock f o r  Forging, Ext rud ing,  o r  F lash Welded Rings: Sha l l  have p r o p e r t i e s  
as agreed upon by purchaser and vendor. I I 3 . 5  Q u a l i t y :  

The product,  as rece ived by purchaser, s h a l l  be un i fo rm i n  q u a l i t y  and 
cond i t i on ,  sound, and f r e e  from f o r e i g n  m a t e r i a l s  and from imper fec t ions  
de t r imen ta l  t o  usage o f  t h e  product .  

3 . 5 . 1  
( R )  g ra in ,  s h a l l  f o l l o w  the  general contour  o f  t he  fo rg ings  showing no evidence 

Gra in f l o w  o f  d i e  fo rg ings ,  except i n  areas which con ta in  f l a s h - l i n e  end 

o f  re -en t ran t  g r a i n  f l ow .  

I 3 . 6  Tolerances: 

Bars and w i r e  s h a l l  conform t o  a l l  app l i cab le  requirements o f  AMS 2241 o r  
MAM 2241. 
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4 .  QUALITY ASSURANCE PROVISIONS: 

4 . 1  Responsibility for Inspection: 

The vendor of the product shall supply all samples for vendor’s tests and 
shall be responsible for performing all required tests. Purchaser reserves 
the right to sample and to perform any confirmatory.testing deemed necessary 
to ensure that the product conforms to the requirements of this 
speci fi cat i on. 

(RI 

4 . 2  Classification of Tests: 

4 . 2 . 1  Acceptance Tests: Tests for the following requirements are acceptance 
(R) 
4 . 2 . 1 . 1  Composition ( 3 . 1 )  of each heat. 
(R) 

tests and shall be performed on each heat or lot as acceptable. 

4 . 2 . 1 . 2  Tensile properties ( 3 . 4 . 1 . 1 )  and hardness ( 3 . 4 . 1 . 2 )  o f  each lot o f  bars, 
(R) wire, forgings, extrusions and flash welded rings. 

4 . 2 . 1 . 3  Tolerances ( 3 . 6 )  of bars and wire. 

4 . 2 . 2  Periodic Tests: Tests for susceptibility to intergranular corrosion 
(R) ( 3 . 4 . 1 . 3 )  are periodic tests and shall be performed at a frequency selected 

by the vendor unless frequency o f  testing is specified by purchaser. 

4 . 3  Sampling and Testing: 
(R) 

Shall be in accordance with the following: 

4 . 3 . 1  Bars, Wire, Extrusions, Flash Welded Rings, and Stock for Forging, 

4 . 3 . 2  Forgings: AMS 2374.  

Extruding, or Flash Welded Rings: AMS 2371. 

4 . 4  Reports: 
(R) 

The vendor of the product shall furnish with each shipment a report showing 
the results of tests for chemical composition of each heat and for tensile and 
hardness of each lot and, when performed, to the periodic test requirements. 
This report shall include the purchase order number, lot number, AMS 5656B, 
size, and quantity. If forgings are supplied, the part number and the size 
and melt source of stock used to make the forgings shall also be included. 

4 . 5  Resampl ing and Retesting: 

Shall be in accordance with the following: 

- 5 -  
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