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1. SCOPE: 

1.1 Form: 

This spec i f i ca t i on  covers a corrosion and heat r e s i s t a n t  s tee l  i n  
work-strengthened bars and wi re 1-1/4 inches (31.8 mm) and under 
diameter o r  l e a s t  distance between p a r a l l e l  sides. 

1.2 Application: 

the form 
n nomina 

o f  

These products have been used t y p i c a l l y  f o r  parts, such as fasteners, 
requ i r i ng  room-temperature minimum t e n s i l e  strength o f  160 k s i  (1103 MPa) 
a f t e r  p r e c i p i t a t i o n  heat treatment f o r  use up t o  1000 O F  (538 OC) and having 
ox idat ion resistance up t o  1200 O F  (649 OC),  but  usage i s  not  l i m i t e d  t o  such 
appl icat ions.  

2. APPLICABLE DOCUMENTS: 

The fo l lowing publ icat ions form a p a r t  o f  t h i s  spec i f i ca t i on  t o  the extent 
spec i f ied herein. 
appl icable issue o f  other publ icat ions sha l l  be the issue i n  e f f e c t  on the 
date o f  the purchase order. 

The l a t e s t  issue o f  SAE publ icat ions sha l l  apply. The 

SAE Technical Standards Board Rules provide that 'This report is published by CAE to advance the state of technical and engineering 
sciences. The use of this report is entlrely voluntary, and its applicability and suitability for any particular use, including any patent infringement 
arising therefrom, is the sale responsibility of the user." 

CAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. CAE invites your written 
comments and suggestions. 

Copyright 1993 Society of Automotive Engineers, Inc. 
All rights reserved. Printed in U.S.A. 
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2.1 SAE Publications: 

Avai l  able from SAE, 400 Commonweal t h  Drive, Warrendale, PA 15096-0001. 

AMs 2241 Tolerances, Corrosion and Heat Resistant Steel, I r o n  Al loy, 
Titanium, and Titanium A l loy  Bars and Wire 

MAM 2241 Tolerances, Metric, Corrosion and Heat Resistant Steel, I ron  Al loy,  
Titanium, and Titanium A l loy  Bars and Wire 

AMs 2248 Chemical Check Analysis Limits, Wrought Corrosion and Heat Resistant 
Steels and Alloys, Maraging and Other Highly-Alloyed Steels, and 
I r o n  Al loys 

AMs 2371 Qual i t y  Assurance Sampling and Testing, Corrosion and Heat Resistant 
Steels and Alloys, Wrought Products and Forging Stock 

AMs 2750 Pyrometry 
AMs 2806 I den t i f i ca t i on ,  Bars, Wire, Mechanical Tubing, and Extrusions, 

Carbon and A l l oy  Steels and Corrosion and Heat Resistant Steels and 
A l  1 oys 

2.2 ASTM Pub1 i cat  ions : 

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

ASTM A 370 Mechanical Testing o f  Steel Products 
ASTM E 112 Determining Average Grain Size 
ASTM E 353 Chemical Analysis o f  Stainless, Heat-Resisting, Maraging, and 

Other S i m i  1 a r  Chromium-Nickel - I ron A l  1 oys 

2.3 U.S. Government Publications: 

Avai lable from Standardization Documents Order Desk, Bui ld ing 4D, 700 Robbins 
Avenue, Philadelphia, PA 19111-5094. 

MIL-STD-163 Steel M i l l  Products, Preparation f o r  Shipment and Storage 

3. TECHNICAL REQUIREMENTS: 

3.1 
( R I  

Composi ti on : 

Shal l  conform t o  the percentages by weight shown i n  Table 1, determined by 
wet chemical methods i n  accordance w i t h  ASTM E 353, by spectrochemical 
methods, o r  by other ana ly t i ca l  methods acceptable t o  purchaser. 
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TABLE 1 - Composition 

Element min max 

Carbon 
Manganese 
S i l  i con 
Phosphorus 
Sul f u r  
Chromium 
Nickel  
Molybdenum 
Titanium 
Boron 
Vanad i um 
Coba1 t 
A l  umi num 
Copper 

0.08 
2.00 
1 .o0 
O. 025 
O. 025 

16.00 
27.00 

1.50 
2.35 
0.010 
0.50 
1 .o0 
0.35 
0.50 

3.1.1 Check Analysis: Composition var ia t ions  sha l l  meet the requirements o f  
AMS 2248. 

3.2 Melt ing Pract ice:  

Steel sha l l  be produced by mu l t i p le  mel t ing using consumable electrode 
prac t ice  i n  the remelt cycle. 

3.3 Condition: 

Solut ion heat t reated and su i tab ly  work-strengthened. 

3.3.1 Bars sha l l  be co ld  f in ished; s t ra igh t ,  round bars sha l l  be ground o r  
turned. 

3.3.2 Coi led bars and w i re  sha l l  be cold-drawn. 

3.4 Heat Treatment: 
( R I  

Bars and w i re  sha l l  be so lu t ion  heat t reated by heating t o  1800 O F  & 25 
(982 O C  & 14), holding a t  heat f o r  1 t o  2 hours, and quenching i n  o i l  o r  
water and work-strengthened as required t o  meet the requirements o f  3.5. 
Pyrometry sha l l  be i n  accordance w i t h  AMs 2750. 

3.5 Properties: 

The product sha l l  conform t o  the fo l lowing requirements; hardness and t e n s i l e  
t e s t i n g  sha l l  be performed i n  accordance w i t h  ASTM A 370: 
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3.5.1 As Solut ion Heat Treated and Work-Strengthened: 

3.5.1.1 Tensi le Strength: Shall  be not higher than 120 k s i  (827 MPa). 

3.5.1.2 Grain Size: Shal l  be 5 o r  f i n e r  w i th  occasional grains as la rge  as 3 
permissible, determined by comparison o f  a pol ished and etched specimen 
w i th  the chart  i n  ASTM E 112. 

3 .5.2 A f t e r  Prec ip i ta t ion  Heat Treatment: Bars and wi re sha l l  have the fo l lowing 
proper t ies a f t e r  being p rec ip i t a t i on  heat t reated by heating t o  a 
temperature w i t h i n  the range 1200 t o  1300 O F  (649 t o  704 O C ) ,  holding a t  
the selected temperature w i th in  +25 O F  (+14 OC) f o r  not  less  than 
e igh t  hours, and cool ing i n  a i r :  

3.5.2.1 Tensi le Propert ies: Shall  be as shown i n  Table 2. 

TABLE 2 - Minimum Tensi le Propert ies 

Property 

~ 

Value 
__ 

Tensi 1 e Strength 160 k s i  (1103 MPa) 
Yie ld  Strength a t  0.2% Offset  120 k s i  ( 827 MPa) 

Reduct i on o f  Area 
Elongation i n  4D 12% 

18% 

3.5.2.2 Hardness: Should be not  lower than 32 HRC, o r  equivalent, but  the 
product sha l l  not  be re jected on the basis o f  hardness i f  the t e n s i l e  
property requirements o f  3.5.2.1 are met (See 8.2).  

3.6 Qual i t y :  

Bars and wire, as received by purchaser, sha l l  be uniform i n  q u a l i t y  and 
condit ion, sound, and f ree  from fore ign mater ia ls and from imperfections 
detr imental t o  usage o f  the bars and wire. 

3.7 To1 erances : 

Shall  conform t o  a l l  appl icable requirements o f  AMs 2241 o r  MAM 2241. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsib i l i ty  f o r  Inspection: 
( R I  

The vendor o f  bars and wi re sha l l  supply a l l  samples f o r  vendor’s tes ts  and 
sha l l  be responsible f o r  performing a l l  r e  u i red  tests.  Purchaser reserves 
the  r i g h t  t o  sample and t o  perform any con P i rmatory t e s t i n g  deemed necessary 
t o  ensure t h a t  the bars and wi re conform t o  the requirements o f  t h i s  
speci f icat ion.  
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