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STEEL, CORROSION AND HEAT RESISTANT, SHEET, STRIP, AND PLATE 

12Cr - 8.5Ni - 0.30(Cb t Ta) - 1.1Ti - 2.OCu 
Mu1 t i  p l  e Mel ted,  Sol u t  i on Heai Treated, Prec i  p i  t a t  i o n  Hardenabl e 

UNS S45500 

1. SCOPE: 

1.1 Form: 

Th is  s p e c i f i c a t i o n  covers a c o r r o s i o n  and heat r e s i s t a n t  s t e e l  i n  t h e  form o f  
sheet, s t r i p ,  and p l a t e .  

1.2 A p p l i c a t i o n :  

These produc ts  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  c o r r o s i o n  
r e s i s t a n c e  and h i g h  s t r e n g t h  i n  s e r v i c e  up t o  800 OF (427 O C ) ,  b u t  usage i s  
n o t  l i m i t e d  t o  such a p p l i c a t i o n s .  

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  of t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  
s p e c i f i e d  he re in .  
a p p l i c a b l e  i ssue  o f  o t h e r  p u b l i c a t i o n s  s h a l l  be t h e  i ssue  i n  e f f e c t  on t h e  
da te  o f  t h e  purchase order .  

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  app ly .  The 

2.1 SAE P u b l i c a t i o n s :  

A v a i l a b l e  f rom SAE, 400 Commonwealth Dr i ve ,  Warrendale, PA 15096-0001. 

AMS 2242 Tolerances, Cor ros ion  and Heat Res is tan t  S tee l ,  I r o n  A l l o y ,  
Ti tanium, and T i tan ium A l l o y  Sheet, S t r i p ,  and P l a t e  

MAM 2242 Tolerances, M e t r i c ,  Cor ros ion  and Heat Res is tan t  S tee l ,  I r o n  A l l o y ,  
Ti tanium, and T i tan ium A l l o y  Sheet, S t r i p ,  and P l a t e  

AMS 2248 Chemical Check Ana lys i s  L i m i t s ,  Wrought Cor ros ion  and Heat Res is tan t  
S t e e l s  and A l l oys ,  Maraging and Other H igh ly -A l l oyed  Stee ls ,  and 
I r o n  A l l o y s  

AMS 2300 Premium A i r c r a f t - Q u a l i t y  S tee l  C lean l iness ,  Magnetic P a r t i c l e  
I n s p e c t i o n  Procedure 

MAM 2300 Premium A i r c r a f t - Q u a l i t y  S tee l  C lean l iness ,  Magnetic P a r t i c l e  
I n s p e c t i o n  Procedure, M e t r i c  ( S I )  Measurement 

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 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. 

Copyright 1992 Society of Automotive Engineers, Inc. 
All rights reserved. Printed in U.S.A. 
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2.1 

2 .2  

2.3 

3. 

3.1 
(R)  

SAE P u b l i c a t i o n s  (Continued): 

AMS 2371 Q u a l i t y  Assurance Sampling and Tes t ing ,  Cor ros ion  and Heat Res is tan t  
S t e e l s  and A l l o y s ,  Wrought Products and Forg ing  Stock 

AMS 2807 I d e n t i f i c a t i o n ,  Carbon and Low-Alloy S tee ls ,  Cor ros ion  and Heat 
Res is tan t  S t e e l s  and A l l oys ,  Sheet, S t r i p ,  P la te ,  and A i r c r a f t  
Tubing 

ASTM P u b l i c a t i o n s :  

A v a i l a b l e  f rom ASTM, 1916 Race S t ree t ,  Ph i l ade lph ia ,  PA 19103-1187. 

ASTM A 370 Mechanical T e s t i n g  o f  S tee l  Products 
ASTM E 353 Chemical Ana lys i s  of Sta in less ,  Heat-Resist ing,  Maraging, and 

Other S i m i l a r  Chromium-Nickel-Iron A l l o y s  

U.S. Government P u b l i c a t i o n s :  

A v a i l a b l e  f rom S tandard i za t i on  Documents Order Desk, B u i l d i n g  4D, 700 Robbins 
Avenue, Phi lade1 phia,  PA 19111-5094. 

MIL-STD-163 S tee l  M i l l  Products, P repara t i on  f o r  Shipment and Storage 

TECHNICAL REQUIREMENTS: 

Composit ion: 

Sha l l  conform t o  t h e  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 o t h e r  a n a l y t i c a l  methods acceptable t o  purchaser. 

TABLE 1 - Composit ion 

Element min max 

Carbon 
Manganese 
S i l  i c o n  
Phosphorus 
Sulphur 
Chromium 
N icke l  
Col umbi um t Tanta l  um 
T i tan ium 
Copper 
Mo 1 y bden um 

-- 0.05 
-- 0.50 
-- 0.50 
-- O .  025 
-- O .  025 

11.00 12.50 
7.50 9.50 
0.10 0.50 
0.80 1.40 
1.50 2.50 
-- 0.50 

3.1.1 Check Ana lys i s :  Composit ion v a r i a t i o n s  s h a l l  meet t h e  requirements o f  
AMS 2248. 

- 2 -  
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3.2 Melting Practice: 

Steel shall be mu1 t i  p l  e mel ted using consumabl e el ectrode practice in the 
( R I  

remelt cycle. If consumable electrode remelting i s  not performed in a 
vacuum, electrodes which have been produced by vacuum induction melting shall 
be used. 

3.3 Condition: 

The product shall be supplied in the following condition: 

heat treatment i s  performed in an atmosphere yielding a bright f in i sh ,  
descaled having a surface appearance comparable t o  3.3.1.1 or 3.3.1.2 as 
applicable (See 8.2). 

3 .3.1 Sheet and Strip:  Cold rolled,  solution heat treated,  and, unless solution 

3.3.1.1 Sheet: No. 2D f inish.  

3.3.1.2 Str ip:  No. 1 s t r i p  f inish.  

3.3 .2  Plate: Hot rolled,  solution heat treated,  and descaled. 

3.4 Heat Treatment: 

Except as  specified i n  3.4.1, the product shall be solution heat treated by 
heating t o  1525 O F  f 25 (829 O C  f 14) ,  holding a t  heat for  5 t o  3 0  minutes, 
and quenching rapidly; plate over 1.25 inches (31.8 m m )  i n  nominal thickness 
shall be water quenched. 

3.4 .1  For product heat treated in a continuous process, the product shall be 
solution heat treated by heating t o  1650 O F  f 25 (899 OC f 14) ,  holding a t  
heat for  a time commensurate w i t h  section thickness and the heating 
equipment and procedure used, and cooling i n  a i r .  

3 . 5  Properties: 

The product shall conform t o  the following requirements; hardness, tens 
and bend tes t ing shall be performed in accordance with ASTM A 370: 

3 .5 .1  As Solution Heat Treated: 

3.5 .1 .1  Tensile Properties: 

T A B L E  2 - Tensile Properties 

Property Value 

Tensile Strength, maximum 175 ksi (1207 MPa) 
Yield Strength a t  0.2% Offset, maximum 160 ksi (1103 MPa) 
Elongation in 2 Inches (50.8 mm) or 40, minimum 3% 

- 3 -  
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3.5.1.2 Hardness: Product 0.010 i n c h  (0.25 mm) and over i n  nominal t h i ckness  
( R I  s h a l l  have hardness n o t  h ighe r  than 35 HRC, o r  equ iva len t .  

3.5.1.3 Bending: Product 0.1874 i n c h  (4.760 mm) and under i n  nominal t h i ckness  
s h a l l  w i ths tand,  w i t h o u t  c rack ing ,  f r e e  bending through an ang le  o f  
90 degrees around a d iameter  equal t o  2-1/2 t imes t h e  nominal t h i ckness  
o f  t h e  produc t  w i t h  a x i s  o f  bend p a r a l l e l  t o  t h e  d i r e c t i o n  o f  r o l l i n g .  

3.5.2 A f t e r  P r e c i p i t a t i o n  Heat Treatment: S o l u t i o n  heat  t r e a t e d  product ,  
( R )  p r e c i p i t a t i o n  heat  t r e a t e d  t o  a p a r t i c u l a r  c o n d i t i o n  i n  accordance w i t h  t h e  

corresponding temperatures and t imes shown i n  Table 3 and coo led  i n  a i r ,  
s h a l l  have t h e  t e n s i l e  p r o p e r t i e s  shown i n  Table 4 o r  5 and hardness shown 
i n  3.5.2.2 f o r  t h a t  p a r t i c u l a r  c o n d i t i o n .  T e n s i l e  and hardness t e s t s  s h a l l  
be made i n  o n l y  t h e  H 950 p r e c i p i t a t i o n  heat  t r e a t e d  c o n d i t i o n  un less  
purchaser  s p e c i f i e s  another  heat  t r e a t e d  c o n d i t i o n .  

TABLE 3 - P r e c i p i t a t i o n  Heat Treatment 

Condi t i on Temperature Time 

H 950 4 hours I 0.25 
H 1000 1000 O F  f 10 (538 O C  f 6) 4 hours f 0.25 

950 O F  f 10 (510 O C  f 6) 

3.5.2.1 T e n s i l e  P roper t i es :  

3.5.2.1.1 Cond i t i on  H 950: 

TABLE 4A - Minimum Tens i l e  P roper t i es ,  Inch/Pound U n i t s  

T e n s i l e  Y i e l d  S t rength  E longat ion  i n  
Nominal Thickness S t reng th  a t  0.2% O f f s e t  2 Inches o r  4D 

Inch  k s i  k s i  % 

Up t o  0.020, i n c l  225 210 2 
Over 0.020 t o  0.062, i n c l  225 210 3 
Over O .  062 225 210 4 

- 4 -  
                                                                    
                                         
                                                                    
                                         

 
Distributed under license from the IHS Archive
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s5

86
0d

https://saenorm.com/api/?name=54c26fdb9dbf675d0835935d47fc3829


SAE AMS*SBbOD 92 m 7743725 0527466 T22 m 

~~ 

AMS 58601) SAE AMS 5860D 

TABLE 48 - Minimum Tensile Properties, SI Units 

Tensi 1 e Yield Strength Elongation in 
Nominal Thickness Strength at 0.2% Offset 50.8 mm or 4D 

Millimeters MPa MPa % 

Up to 0.051, incl 1551 1448 
Over 0.051 t o  0.157, incl 1551 1448 
Over O. 157 1551 1448 

2 
3 
4 

3.5.2.1.2 Condition H 1000: 

TABLE 5A - Minimum Tensile Properties, Inch/Pound Units 
( R )  

Tensi 1 e Yield Strength Elongation in 
Nominal Thickness Strength at 0.2% Offset 2 Inches or 4D 

Inch ksi ksi % 

Up to 0.020, incl 200 
Over 0.020 to 0.062, incl 200 
Over O. 062 200 

185 
185 
185 

3 
4 
5 

TABLE 5B - Minimum Tensile Properties, SI Units 

Tensi 1 e Yield Strength Elongation in 
Nominal Thickness Strength at 0.2% Offset 50.8 mm or 4D 

Mi 1 1  imeters MPa MPa % 

Up to 0.51, incl 1379 1276 
Over 0.51 to 1.57, incl 1379 1276 
Over 1.57 1379 1276 

3 
4 
5 

3.5.2.2 Hardness: Product 0.010 inch (0.25 mm) and over in nominal thickness 
( R )  should have hardness not lower than shown in Table 6, or equivalent. 
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3.5.3 
( R )  

3.5.4 

TABLE 6 - Minimum Hardness 

Condi ti on Hardness 

H 950 
H 1000 

44HRC 
40HRC 

After Re-solution and Precipitation Heat Treatment: 
the properties specified in 3.5.2.1 and 3.5.2.2 after being re-solution 
heat treated as in 3.4 and precipitation heat treated as in 3.5.2. 

After Other Precipitation Heat Treatment: 
heat treatment at temperatures other than specified in Table 3 shall be as 
agreed upon by purchaser and vendor. 

The product shall have 

Properties after precipitation 

3.6  Quality: 

The product, as received by purchaser, shall be uniform in quality and 
condition, sound, and free from foreign materials and from imperfections 
detrimental to usage of the product. 

3.6 .1  Steel shall be premium aircraft-quality conforming t o  AMS 2300 or MAM 2300. 

3.7 Tolerances: 

Shall conform to all applicable requirements of AMS 2242 or 
MAM 2242. 

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. 

( R I  

4.2 Classification of Tests: 

4.2.1 Acceptance Tests: Tests for the following requirements are acceptance 
tests and shall be performed on each heat or lot as applicable: 

4.2.1.1 Composition (3 .1 )  of each heat. 

4.2.1.2 Tensile properties (3.5.1.1) and hardness (3.5.1.2) of each lot as 
sol uti on heat treated 
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