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1. SCOPE: 

1.1 Form: This specification covers a corrosion and heat resistant steel in the 
form of bars, wire ,  forgings, mechanical tubing, flash welded rings, and 
stock for forging or flash welded rings. 

and subject to very rigid inspection standards, especially when such parts 
are welded during fabrication; for parts requiring oxidation resistance up 
to 1500°F (816°C) but useful at that temperature only when stresses are low. 

1.2 Application: Primarily for parts requiring corrosion and heat resistance 

2. APPLICABLE DOCUMENTS: The following publications form a part o f  this 
specification to the extent specified herein. 
publications shall apply. 
be the issue in effect on the date of the purchase order. 

The latest issue of SAE 
The applicable issue of other publications shall 

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 
PA 15096-0001 . 

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 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. 

D 
Copyright 1990 Society of Automotive Engineers, Inc. 
All rights reserved. 

_ _  
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I 

AMs-5654 Revision D 

2.1 .1  Aerospace Ma te r ia l  S p e c i f i c a t i o n s :  

AMs-2241 - Tolerances, Corrosion and Heat Resi s t a n t  Steel ,  I ron  A l  loy, 

MAM-2241 - Tolerances, Me t r i c ,  Corrosion and Heat Res is tan t  S tee l ,  I r o n  

AMs-2243 - Tolerances, Corrosion and Heat Res is tan t  Steel  Tubing 
MAM-2243 - Tolerances, M e t r i c ,  Corrosion and Heat Resi s t a n t  Steel  Tubing 
AMs-2248 - Chemical Check Analys is  L i m i t s ,  Wrought Corrosion and Heat 

Resis tant  Steels  and Alloys, Maraging and Other Hlghly-  
A l l oyed  Steels ,  and I ron  Al loys 

AMs-2371 - Qual i t y  Assurance Sampling o f  Corrosion and Heat Res is tan t  
Steels  and Al loys, Wrought Products Except Forgings and 
Forging Stock 

AMs-2374 - Qual i t y  Assurance Sampling o f  Corrosion and Heat Resi s t a n t  
Steels  and Al loys, Forgings and Forging Stock 

AMs-2806 - I d e n t i f i c a t i o n ,  Bars, Wire, Mechanical Tubing, and Ext rus ions,  
Carbon and Al loy Steels  and Corrosion and Heat Res is tan t  
S t e e l s  and Alloys 

AMs-2808 - I d e n t i f i c a t i o n ,  Forgings 
AMs-7490 - Rings, Flash Welded, Corrosion and Heat Res is tan t  A u s t e n i t i c  

Steels  and Austeni t ic-Type Alloys 

Titanium, and Ti tanium Alloy Bars and Wire 

Al loy,  Titanium, and T i tan ium Alloy Bars and Wire 

2.2 ASTM Pub l i ca t i ons :  Ava i l ab le  from ASTM, 1916 Race S t r e e t ,  Ph i l ade lph ia ,  PA 
19103-1 187. 

2. 

ASTM A 262 - De tec t i ng  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  A t tack  i n  A u s t e n i t i c  

ASTM A 370 - Mechanical Test ing o f  Steel  Products 
ASTM E 45 - Determining the I n c l u s i o n  Content o f  Steel  
ASTM E 353 - Chemical Analys is  o f  S ta in less ,  Heat-Resist ing, Maraging, and 

S ta in less  Steels  

Other S i m i l a r  Chromium-Nickel-Iron Alloys 

U . S .  Government Pub l i ca t i ons :  Ava i l ab le  from Naval P u b l i c a t i o n s  and Forms 
Center, A t t n :  NPODS, 5801 Tabor Avenue, Ph i l ade lph ia ,  PA 19120-5099. 

2.3.1 M i l i t a r y  Standards: 

MIL-STD-163 - Steel  M i l l  Products, Preparat ion for  Shipment and Storage 

- 2 -  
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AMS-5654 Revision D 

3. TECHNICAL REOUIREMENTS: 

3.1 Composit ion: Sha l l  conform t o  the f o l l o w i n g  percentages by weight,  
0 determined by w e t  chemical methods i n  accordance w i t h  ASTM E 353, by 

spectrochemi ca l  methods, or by o the r  a n a l y t i c a l  methods acceptable t o  
purchaser: 

min max 

Carbon 
Manganese 
S i  1 i con 
Phosphorus 
S u l f u r  
Chromium 
N icke l  
Columbium + 
Molybdenum 
Copper 

Tantal  um 

-- 0.08 
-- 2.00 
-- 1 .o0 
-- o. 020 
-- o. 020 

17.00 - 19.00 
9 - 0 0  - 13.00 

1oxc - 1.10 
-- 0.75 
-- 0.75 

3.1.1 Check Analys is :  Composit ion v a r i a t i o n s  s h a l l  m e e t  the requirements o f  
AMs-2248. 

3.2 Cond i t ion :  The product  s h a l l  be suppl ied i n  the f o l l o w i n g  cond i t i on :  

3.2.1 Bars, Wi re ,  Forainqs. Mechanical Tubinu, and F lash Welded Rinas: So lu t i on  
heat  t r e a t e d  f r e e  f rom continuous carb ide  network. 

3.2.1.1 Bars and Wi re :  

3.2.1.1.1 A l l  hexagons, o the r  bars 2.75 inches (69.8 mm) and under i n  nominal 
diameter or d is tance between p a r a l l e l  s ides,  and w i r e  s h a l l  be c o l d  
f i  n i  shed. 

3.2.1.1.2 Bars, o the r  than hexagons, over 2.75 inches (69.8 mm) i n  nominal 
diameter o r  d is tance between p a r a l l e l  s ides s h a l l  be h o t  f i n i s h e d .  

3.2.1.2 Mechanical Tubing: Sha l l  be c o l d  f i n i s h e d .  

3.2.1.3 F lash Welded Rinas: Sha l l  n o t  be suppl ied unless s p e c i f i e d  or permi t ted  
on purchaser 's  p a r t  drawing. When suppl ied,  r i n g s  s h a l l  be manufactured 
i n  accordance w i t h  AMs-7490. 

3.2.2 Stock fo r  Foruina or Flash Welded Rinus: 
f l a s h  welded r i n g  manufacturer.  

As  ordered by the f o r g i n g  or 

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

3.3.1 Tens i l e  P roper t i es :  W i r e  s h a l l  have t e n s i l e  s t reng th  n o t  h igher  than 
0 125,000 p s i  (862 MPa). 
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AMs-5654 Revision D 

3.3.2 Hardness: 

3.3.2.1 Bars: Shal l  be as fol lows, or equiva lent ,  determ 
mid-radius or quarter- th ickness: 

Nominal Diameter or Distance 

Inches M i  1 1  imetres 
Between P a r a l l e l  Sides - B r  

Up t o  2.000, i n c l  Up to  50.80, i n c l  
Over 2,000 Over 50.80 

ned a t  approximate 

ne1 1 Hardness 
min max 

140 - 255 
-- 241 

3.3.2.2 Mechanical Tubing: Sha l l  be not h igher  than 90 HRB, or equ iva len t ,  
determined approximately midway between o u t e r  and inne r  surfaces. 

3.3.2.3 Forgings and Flash Welded Rinas: Shal l  be not h igher  than 187 HB, or 
equi va l  ent .  

3.3.3 
0 

3.3.4 

S u s c e p t i b i l i t v  to  I n t e r g r a n u l a r  At tack:  The product,  a f t e r  s e n s i t i z i n g  
t reatment,  s h a l l  pass the i n t e r g r a n u l a r  co r ros ion  t e s t  performed i n  
accordance w i t h  ASTM A 262, P r a c t i c e  E. 

-lusion Rat ing:  Two-thirds o f  the t o t a l  number o f  specimens as 
w e l l  as the average o f  a l l  specimens s h a l l  n o t  exceed the  f o l l o w i n g  
l i m i t s ,  determined i n  accordance w i t h  ASTM E 45, Method D, on specimens as 
i n  4.3.3, except t h a t  the l eng th  o f  any i n c l u s i o n  s h a l l  be not g rea te r  
than 0.015 inch  (0.38 mm). 

TY Pe A B C D 

Thin 2 * o  1.5 1.5 1.5 
Heavy 1 .o 1 .o 1 .o 1.5 

3.4 çu&uy: 

3.4.1 Steel  s h a l l  be m u l t i p l e  melted us ing  consumable e lec t rode  p r a c t i c e  i n  the 
reme l t  cyc le .  

3.4.2 The product,  as received by purchaser, s h a l l  be uniform 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 fect ions 
de t r imen ta l  t o  usage o f  the product.  

3.4.3 Grain f low o f  d i e  fo rg ings ,  except i n  areas which contain f l a s h - l i n e  end 

evidence o f  re -en t ran t  g r a i n  flow. 
0 g ra in ,  s h a l l  fo l low the general contour o f  the f o r g i n g s  showing no 

3.5 Sizes: Except when exact lengths or m u l t i p l e s  o f  exact lengths are ordered, 
s t r a i g h t  bars, wi re ,  and t u b i n g  w i l l  be acceptable i n  m i l l  lengths o f  
6 - 20 f e e t  (1.8 - 6.1 m) b u t  not more than 10% o f  any shipment s h a l l  be 
suppl ied i n  lengths sho r te r  than 10 f e e t  ( 3  m L  

- 4 -  
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~~~~~~~~ 

AMS-5654 Revi sion D 
~ ~ ~ ~ ~~ 

3.6 Tolerances: Sha l l  conform to  a l  1 a p p l i c a b l e  requirements o f  the f o l  lowing: 

3.6.1 Bars and Ni r e :  AMs-2241 or MAM-2241. 

3.6.2 Mechanical Tubing: AMs-2243 or MAM-2243. 

4. OUALITY ASSURANCE PROVISIONS: 

4.1 R e s p o n s i b i l i t y  f o r  Inspec t i on :  The vendor o f  the  product  s h a l l  supply a l l  

Purchaser reserves the  r i g h t  t o  sample and t o  per form any 
samples for vendor 's t e s t s  and s h a l l  be respons ib le  for  per forming a l l  
r e q u i r e d  t e s t s .  
con f i rma to ry  t e s t i n g  deemed necessary t o  ensure t h a t  t he  product  conforms t o  
the  requirements o f  t h i s  s p e c i f i c a t i o n .  

4.2 C l a s s i f i c a t i o n  o f  Tests: 

4.2.1 Acceptance Tests: Tests for  the  f o l  lowing requirements are acceptance 
t e s t s  and s h a l l  be performed on each heat or l o t  as a p p l i c a b l e :  

4.2.1.1 Composition (3.1) and m ic ro - inc lus ion  r a t i n g  (3.3.4) o f  each heat.  

4.2.1.2 Tens i l e  p r o p e r t i e s  (3.3.1) o f  each l o t  o f  w i re .  

4.2.1.3 Hardness (3.3.2) o f  each l o t  o f  bars,  mechanical t ub ing ,  f o r g i n g s ,  and 
f l a s h  welded r i n g s .  

4.2.1.4 Tolerances (3.6) o f  bars,  wi re ,  and mechanical t ub ing .  

4.2.2 P e r i o d i c  Tests:  Tests fo r  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  a t t a c k  (3.3.3) 
are p e r i o d i c  t e s t s  and s h a l l  be performed a t  a frequency se lec ted  by the 
vendor unless frequency o f  t e s t i n g  i s  s p e c i f i e d  by purchaser. 

4.3 Samplina and Test inq:  Sha l l  be i n  accordance w i th  the  f o l l o w i n g :  
0 

4.3.1 

4.3.2 

4.3.3 

Bars. Wjre. Mechanical Tubina. F lash Welded Rinas. and Stock for  F lash 
Welded Rinas: AMs-2371. 

Forqinas and Forg ing Stock: AMs-2374. . 

Samples fo r  m ic ro - inc lus ion  r a t i n g  (3.3.4) s h a l l  c o n s i s t  o f  n o t  l e s s  than 
s i x  specimens obta ined from t h e  f u l l  c ross-sect ion o f  b i l l e t  s tock 
rep resen t ing  the  t o p  and bottom o f  a t  l e a s t  the first, middle,  and l a s t  
usable i n g o t  from each heat .  
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