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SPECIFICATION 

AEROSPACE 
MATERIAL 

The Engineering Society 
=For Advancing Mobility 

-Land Sea Air and Spacee 
I N T E R N A T I O N A L  
400 Commonwealth Drive, Warrendale, PA 15096-0001 

I Revised APR 1994 

I Submitted for recognition as an American National Standard Superseding AMS 5890B 

NICKEL, CORROSION AND HEAT RESISTANT, BARS, FORGINGS, AND EXTRUSIONS 
Thor ia  D ispers ion  Strengthened 

2.2Th0, 
Stress-Relieved 

UNS NO3260 

1. SCOPE: 

1.1 

1.2 

1.3 

1 . 4  

Form: 

Th is  s p e c i f i c a t i o n  covers 
o f  bars, fo rg ings ,  ex t rus  

Appl i c a t  i on : 

tho r ia -d i spe rs  on-strengthened n i c k e l  i n  t h e  form 
ons, and s tock  f o r  f o r g i n g  o r  ex t rud ing .  

These products have been used t y p i c a l l y  f o r  p a r t s  requ i red  t o  operate i n  the  
range 1800 t o  2400 O F  (982 t o  1316 O C ) ,  bu t  usage i s  no t  l i m i t e d  t o  such 
app l i ca t i ons .  
temperatures. Fusion weldinq o f  s t r u c t u r a l  members i s  n o t  recommended bu t  

A p r o t e c t i v e  coa t ing  i s  requ i red  f o r  opera t ion  a t  such 

the '  product can be brazed and res i s tance  welded s a t i s f a c t o r i l y .  

Products covered by t h i s  s p e c i f i c a t i o n  are  r a d i o a c t i v e .  Appl i c a b  
r e g u l a t i o n s  p e r t a i n i n g  t o  handl ing o f  r a d i o a c t i v e  ma te r ia l  should 
observed. 

Safe ty  - Hazardous M a t e r i a l s :  

e r u l e s  and 
be 

While t h e  ma te r ia l s ,  methods, app l i ca t i ons ,  and processes descr ibed o r  
re fe renced i n  t h i s  s p e c i f i c a t i o n  may i n v o l v e  the  use o f  hazardous ma te r ia l s ,  
t h i s  s p e c i f i c a t i o n  does n o t  address t h e  hazards which may be i nvo lved  i n  such 
use. 
t h e  sa fe  and proper use o f  any hazardous m a t e r i a l s  and t o  take necessary 
p recaut ionary  measures t o  ensure t h e  h e a l t h  and s a f e t y  o f  a l l  personnel 
i nvo l  ved. 

I t i s  the  s o l e  r e s p o n s i b i l i t y  o f  t he  user t o  ensure f a m i l i a r i t y  w i t h  

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  issue o f  o the r  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 the  
da te  o f  t h e  purchase order.  

SAE Technical Standards Board Rules provide that "This report is published by SAE to advance the state oí 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 1994 Society of Automotive Engineers, Inc 
All rights reserved. Printed in U.S.A. 

                                                                    
                                         
                                                                    
                                         

 
Distributed under license from the IHS Archive
 
 

                                                                                          

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s5

89
0c

https://saenorm.com/api/?name=14243c8ae5bd9446641eca2e73ced4a5


ANS 5890C SA€ AMS 5890C 

2.1 SAE 

Ava 

AMs 

MAM 

Publ ications: 

lable from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001. 

2261 Tolerances, Nickel, Nickel Alloy, and Cobalt Alloy Bars, Rods, and 
Wire 

2261 Tolerances, Metric, Nickel, Nickel Alloy, and Cobalt Alloy Bars, 
Rods, and Wire 

AMs 2269 Chemical Check Analysis Limits, Wrought Nickel Alloys and Cobalt 
Al 1 oys 

AMs 2371 Qual i ty 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 2806 Identification, Bars, Wire, Mechanical Tubing, and Extrusions, 
Carbon and Alloy Steels, Corrosion and Heat Resistant Steels and 
Al 1 oys 

AMs 2808 Identification, Forgings 

2.2 ASTM Publ i cat ions : 

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

ASTM E 8 Tension Testing o f  Metallic Materials 
ASTM E 8M Tension Testing of Metallic Materials (Metric) 
ASTM E 21 Elevated Temperature Tension Tests of Metallic Materials 
ASTM E 139 Conducting Creep, Creep-Rupture, and Stress-Rupture Tests o f  

Metallic Materials 
ASTM E 292 Conducting Time-for-Rupture Notch Tension Tests of Materials 
ASTM E 354 Chemical Analysis of High-Temperature, Electrical, Magnetic, 

and Other Similar Iron, Nickel, and Cobalt Alloys 

2.3 U.S. Government Publications: 

Available from DODSSP, Subscription Services Desk, Building 40, 700 Robbins 
Avenue, Philadelphia, PA 19111-5094. 

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

3. TECHNICAL REQUIREMENTS: 

3.1 Composition: 

Shall conform to the percentages by weight shown in Table 1, determined by 
wet chemical methods in accordance with ASTM E 354, by spectrochemical 
methods, or by other analytical methods acceptable to purchaser; the method 
of determining thoria (Tho,) shall be agreed upon by purchaser and vendor. 
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~ 

AM 5890C SAE AMS 5890C 

TABLE 1 - Canposition 

Element Min Max 

Thoria 1.60 2.60 
Carbon -- 0.02 
Sulfur  -- O .  0025 
Chromium -- 0.05 
Coba1 t -- 0.20 

0.05 T i  tani  um 
0.05 Iron 

Copper -- 0.15 
Nickel remainder 

-- 
-- 

3.1.1 Check Analysis: Composition variations shall meet the requirements o f  
AMS 2269 except that chromium, titanium, and iron shall each vary not more 
than 0.001 over maximum; permissible variation for thoria shall be 0.01 
under minimum or over maximum. 

3.2 Condition: 

The product shall be supplied in the following condition: 

3.2.1 Bars: Hot and/or cold worked and stress-relieved. 

3.2.2 Forgings and Extrusions: Stre:s-relieved. 

3.2.3 Stock for Forging or Extruding: 
manufacturer. 

As ordered by the forging or extrusion 

3.3 Stress-Relieving: 

Bars, forgings, and extrusions shall be stress-re1 ieved by heating in vacuum, 
argon, or hydrogen to a temperature within the range 2000 to 2200 O F  (1093 to 
1204 O C ) ,  holding at the selected temperature within +25 OF  (214 OC) for not 
less than one hour, and cooling in vacuum, argon, or hydrogen to 500 OF 
(260 O C )  or lower. 

3.4 Properties: 

The product shall conform to the fol 1 owing requirements: 

3.4.1 Bars, Forgings, and Extrusions: 

3.4.1.1 Tensile Properties: Shall be as follows, determined in either the 
longitudinal or transverse direction except that testing in the 
transverse direction applies only to product from which a tensile 
specimen not less than 2.50 inches (63.5 mrn) in length can be obtained. 
Testing in the longitudinal direction is not required on product tested 
in the transverse direction. 
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I I AMS 5890C SAE AMs 5890C 

I 
3.4.1.1.1 At Room Temperature: Shall be as shown in Table 2, determined in 

accordance with ASTM E 8 or ASTM E 8M using a strain rate of 0.003 to 
0.007 inch/inch/minute (0.003 to 0.007 mm/mm/minute) through the 0.6% 
offset and a cross-head speed of 0.03 to 0.07 inch per minute 
(0.013 to 0.030 m/s) from the 0.6% offset to rupture: 

TABLE 2 - Minimum Rom Temperature Tensile Propert ies 

Tensile Strength 57.0 k s i  (393 HPa) 
Yie ld  Strength a t  0.2% Offset 42.0 k s i  (290 HPa) 
Elongation i n  4D 15% 
Reduct i on o f  Area SOX 

3.4.1.1.2 At 2000 OF (1093 O C ) :  Shall be as shown in Table 3, determined in 
accordance with ASTM E 21 on specimens heated to 2000 O F  $: 10 
(1093 OC & 6), held at heat for 10 to 30 minutes before testing, and 
tested at 2000 OF 10 (1093 OC 2 6) using a crosshead speed of 
0.03 to 0.07 inch per minute (0.013 to 0.030 mm/s) .  

TABLE 3 - Minimum Elevated Tamperature Tensile Propert ies 

TABLE 3A - Minimum Elevated Temperature Tensile Properties, Inch/Pound Units 

~~ ~~~~ ~~~~ ~~ ~ 

Nominal Diameter o r  Distance Tensile Y ie ld  Strength Elongation Reduction 
Between Paral 1 e l  S i  des Strength a t  0.2% Offset i n  40 o f  Area 

Inches k s i  k s i  x % 

0.500 t o  0.750, i n c l  15.0 13.5 2 5 
Over 0.750 t o  1.250, i n c l  12.0 11.5 2 5 

TABLE 38 - Minimum Elevated Temperature Tensile Properties, SI Units 1 
Nominal Diameter o r  Distance Tensile Y ie ld  Strength Elongation Reduction 

Between Paral 1 e l  S i  des Strength a t  0.2% Offset i n  40 o f  Area 
mn MPa MPa x X 

12.70 t o  19.05, i n c l  103 93 2 5 
Over 19.05 t o  31.75, i n c l  83 79 2 5 

3.4.1.1.2.1 Tensile property requirements at 2000 OF (1093 OC) for product under 
0.500 inch (12.70 mm) or over 1.250 inches (31.75 mm) in nominal 
diameter or distance between parallel sides shall be agreed upon by 
purchaser and vendor. 

I 
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AMS 5890C SAE ANS 5890C 

3.4.1.2 Stress-Rupture P r o p e r t i e s  a t  2000 O F  (1093 O C ) :  Shal l  be as shown i n  
Table 4; t e s t i n g  o f  notched and o f  combinat ion smooth-and-notched 
specimens s h a l l  be performed i n  accordance w i t h  ASTM E 292 and o f  smooth 
specimens i n  accordance w i t h  ASTM E 139: 

3.4.1.2.1 A s tandard c y l i n d r i c a l  combination smooth-and-notched specimen 
conforming t o  ASTM E 292, maintained a t  2000 O F  & 10 (1093 O C  & 6)  
w h i l e  a l o a d  s u f f i c i e n t  t o  produce t h e  i n i t i a l  a x i a l  s t r e s s  s p e c i f i e d  
i n  Table 4 i s  a p p l i e d  cont inuously ,  s h a l l  n o t  r u p t u r e  i n  l e s s  than 
20 hours. The t e s t  s h a l l  be cont inued t o  r u p t u r e  w i t h o u t  change o f  
load.  Rupture s h a l l  occur i n  t h e  smooth s e c t i o n  and e longat ion  and 
r e d u c t i o n  o f  area o f  t h i s  sect ion,  measured a t  room temperature, s h a l l  
be repor ted .  

TABLE 4 - Stress Rupture Properties 

Nominal Diameter or Distance Nominal Diameter or Distance I n i t i a l  I n i t i a l  
Between Para l le l  Sides Between Paral le1  S i  des Axial Stress Axial Stress 

Inches mn ksi MPa 

0.500 t o  0.750, i n c l  12.70 t o  19.05, inc l  8 . 0  55 
Over 0.750 t o  1.250, i n c l  Over 19.05 t o  31.75, inc l  7 . 0  40 

3.4.1.2.1.1 I n i t i a l  a x i a l  s t r e s s  f o r  product  under 0.500 i n c h  (12.70 nun) o r  over 
1.250 inches (31.75 mm) i n  nominal d iameter o r  d i s t a n c e  between 
p a r a l l e l  s ides  s h a l l  be agreed upon by purchaser and vendor. 

3 .4.1.2.2 As an a l t e r n a t e  procedure, separate smooth and notched specimens, 
machined f rom adjacent  sec t ions  o f  t h e  same piece, w i t h  gage sect ions 
conforming t o  t h e  respec t ive  dimensions shown i n  ASTM E 292, may be 
t e s t e d  i n d i v i d u a l l y  under t h e  c o n d i t i o n s  o f  3.4.1.2.1. The smooth 
specimen s h a l l  n o t  r u p t u r e  i n  l e s s  than 20 hours and e longat ion  and 
r e d u c t i o n  o f  area, measured a t  room temperature, s h a l l  be repor ted.  
The notched specimen s h a l l  n o t  r u p t u r e  i n  l e s s  t ime than t h e  companion 
smooth specimen b u t  need n o t  be t e s t e d  t o  r u p t u r e .  

3.4.1.2. The t e s t s  o f  3.4.1.2.1 and 3.4.1.2.2 may be conducted us ing  a load 
h i g h e r  than r e q u i r e d  t o  produce t h e  a p p l i c a b l e  i n i t i a l  s t r e s s  s p e c i f i e d  
i n  3.4.1.2.1 b u t  l o a d  s h a l l  n o t  be changed w h i l e  t e s t  i s  i n  progress. 
Time t o  r u p t u r e  and r u p t u r e  l o c a t i o n  requirements s h a l l  be as s p e c i f i e d  
i n  3.4.1.2.1. 
measured a t  room temperature, s h a l l  be repor ted.  

The e longat ion  and r e d u c t i o n  o f  area a f t e r  rup ture ,  

3.4.1.2.4 The t e s t s  o f  3.4.1.2.1 and 3.4. l .2.2 may be conducted us ing  incremental 
load ing .  
i n i t i a l  s t r e s s  s p e c i f i e d  i n  3.4.1.2.1 s h a l l  be maintained t o  r u p t u r e  o r  
f o r  20 hours, whichever occurs f i r s t .  
i n t e r v a l s  o f  8 t o  16 hours, p r e f e r a b l y  8 t o  10 hours, t h e r e a f t e r ,  the  
s t r e s s  s h a l l  be increased i n  increments o f  1.0 k s i  (7 MPa). 
r u p t u r e  and r u p t u r e  l o c a t i o n  s h a l l  be as s p e c i f i e d  i n  3.4.1.2.1 and 
3.4.1.2.2. The e longat ion  and r e d u c t i o n  o f  area, measured a t  room 
temperature, s h a l l  be repor ted .  

I n  such case, the  l o a d  r e q u i r e d  t o  produce t h e  a p p l i c a b l e  ( R I  
A f t e r  t h e  20 hours and a t  

Time t o  
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AM 5890C SAE AMS 5890C I 
3.4.2 Structure: The product shall have a substantially uniform structure 

essentially free from porosity, determined by macroscopic or microscopic 
examination. Standards for acceptance shall be agreed upon by purchaser 
and vendor. 

3.4.3 Stock for Forging or Extruding: When a sample of stock is forged or 
extruded to a test coupon and stress-relieved as in 3.3, specimens taken 
from the stress-relieved coupon shall conform to the requirements of 
3.4.1.1 and 3.4.1.2. 
relieving as in 3.3 conform to the requirements of 3.4.1.1 and 3.4.1.2, the 
tests shall be accepted as equivalent to tests of a forged or extruded 
coupon. 

If specimens taken from the stock after stress- 

3.5 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. 

3.5.1 Mars, gouges, scratches, pits, and similar imperfections which reduce 
dimensions of the product below the minimum allowable by the specified 
tolerances are not acceptable; such imperfections, if more than 0.005 inch 
(0.13 mm) deep but not of such depth that their removal would reduce 
dimensions below the minimum, will be permitted provided the number is not 
more than five per square foot (0.093 m'). Superficial scratches, 
individual pits, and roughened areas which appear, under magnification, as 
a scattering of pits will be acceptable if they are less than 0.0005 inch 
(0.013 mm) in depth; the number of such imperfections is not restricted. 
The product shall be free of contamination, determined by visual 
inspection; differences in reflectivity shall not be considered evidence of 
contamination. 

3.6 To1 erances : 

Shall conform to the following: 

3.6.1 Bars: All applicable requirements of AMS 2261 or MAM 2261. 

3.6.2 Extrusions: 
purchaser and vendor. 

3.6.3 Stock for Forging or Extruding: As agreed upon by purchaser and vendor. 

4. QUALITY ASSURANCE PROVISIONS: 

A s  specified on the extrusion drawing or agreed upon by 

4.1 Responsibility for Inspection: 

The vendor of the product shall supply all samples for vendor's tests and 
shall be responsible for performing al 1 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 o f  this 
specification. 

(RI 
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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 f o r  t h e  f o l l o w i n g  requirements are acceptance 
t e s t s  and s h a l l  be performed on each powder l o t  o r  product l o t  as 
appl i cab1 e. 

4 .2 .1 .1  

4.2.1.2 St ruc tu re  (3 .4 .2 )  and sur face c o n d i t i o n  (3 .5 .1 )  o f  the  product .  

4.2 .1 .3  Tens i le  p r o p e r t i e s  (3 .4 .1 .1 )  and s t ress- rup ture  p r o p e r t i e s  (3 .4 .1 .2 )  o f  
each l o t  o f  bars, forg ings,  and ex t rus ions .  

4.2 .1 .4  Tolerances (3.6) o f  bars and ext rus ions.  

Composition (3 .1 )  o f  each powder l o t .  

4.2.2 Per iod i c  Tests: Tests o f  s tock f o r  f o r g i n g  o r  ex t rud ing  (3 .4 .3 )  t o  
determine a b i l i t y  t o  develop requ i red  p roper t i es  a r e  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 lected by t h e  vendor un less 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 Sampling and Test ing:  

Sha l l  be as fo l l ows :  
(RI 

4 .3 .1  Bars, Ext rus ions,  and Stock For Forging o r  Ext rud ing:  I n  accordance w i t h  
AMS 2371. 

4.3.2 Forgings: I n  accordance w i t h  AMS 2374. 

4 .4  Reports: 

4 . 4 . 1  The vendor o f  bars, fo rg ings ,  and ex t rus ions  s h a l l  f u r n i s h  w i t h  each 
shipment a r e p o r t  showing the  r e s u l t s  o f  t e s t s  f o r  chemical composi t ion o f  
each powder l o t  and the r e s u l t s  o f  t e s t s  on each product l o t  t o  determine 
conformance t o  the  o the r  acceptance t e s t  requirements. This  r e p o r t  s h a l l  
i nc lude  the  purchase order  number, powder l o t  number, AMS 5890C, s ize ,  and 
q u a n t i t y .  I f  fo rg ings  are supplied, t he  p a r t  number and t h e  s i z e  and 
manufactur ing source o f  s tock used t o  make the  fo rg ings  s h a l l  a lso  be 
i n c l  uded . 

4.4 .2  The vendor o f  s tock  f o r  f o r g i n g  or ext rud ing  s h a l l  f u r n i s h  w i t h  each 
shipment a r e p o r t  showing the  r e s u l t s  o f  t e s t s  f o r  chemical composi t ion o f  
each powder l o t .  Th is  r e p o r t  s h a l l  inc lude the  purchase order  number, 
powder l o t  number, AMS 5890C, s ize,  and quan t i t y .  

4.5  Resampling and Retest ing:  

Sha l l  be as fo l l ows :  

4.5 .1  Bars, Extrusions, and Stock f o r  Forg ing or Extruding:  In accordance w i t h  
AMS 2371. 

4 .5 .2  Forgings: I n  accordance w i t h  AMS 2374. 
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