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Identification
UNS Number
• K63017    

Type Analysis
Single figures are nominal except where noted.
Carbon 0.20 % Manganese 1.75 %
Silicon 0.80 % Chromium 21.00 %
Nickel 11.50 % Nitrogen 0.20 %
Iron Balance        

 

General Information
Description
CarTech 21 -12 N valve steel is an austenitic chrome-nickel alloy which offers excellent high temperature strength and hardness as
well as corrosion resistance to combustion products. It contains 0.15/0.25 weight % nitrogen for increased high temperature strength. 

Applications
The alloy has been used as the head material in two-piece exhaust valves for both diesel and gasoline engines.  

Corrosion Resistance
This alloy offers excellent resistance to oxidation and corrosion by lead oxide, vanadium pentoxide and similar combustion products
encountered in automotive piston engines.

 

Properties
Physical Properties
Specific Gravity 7.90   
Density 0.2830 lb/in³  
Mean CTE
77 to 200°F 8.20 x 10 -6 in/in/°F 
77 to 600°F 8.80 x 10 -6 in/in/°F 
77 to 1000°F 9.60 x 10 -6 in/in/°F 
77 to 1300°F 10.3 x 10 -6 in/in/°F 
77 to 1500°F 10.9 x 10 -6 in/in/°F  

 
Modulus of Elasticity (E) (77°F) 29.0 x 10 3 ksi  
Electrical Resistivity (70°F) 512.0 ohm-cir-mil/ft  
Melting Range 2500 to 2550 °F  
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Typical Mechanical Properties

  

Heat Treatment
Annealing
Heat approximately 1 hour at 1900°F (1038°C), and cool rapidly; resulting hardness 241 Brinell. 

Solution Treatment
For critical applications requiring maximum high temperature strength, forgings can be solution heat treated at 2050/2150°F
(1121/1177°C) and water quenched. 

Age
When a slight increase in room temperature hardness is needed, parts can be aged at a temperature of 1375-1425°F for 4-10 hrs,
followed by air cooling.  

Workability
Forging
21 -12 N can be readily forged by both upset and extrusion methods at temperatures in the range of 2050/2150°F (1121/1177°C). Do
not forge at temperatures above 2200°F (1204°C) or below 1800°F (982°C). Forgings can be rapidly cooled. 

Machinability
The machining properties of this alloy are comparable to the standard 18-8 stainless steels, such as Types 302, 304, etc.  

Other Information
Forms Manufactured
• Bar-Rounds   
Technical Articles
•  Trends in High Temperature Alloys  
Disclaimer:
The information and data presented herein are typical or average values and are not a guarantee of maximum or minimum values. Applications specifically suggested for
material described herein are made solely for the purpose of illustration to enable the reader to make his/her own evaluation and are not intended as warranties, either
express or implied, of fitness for these or other purposes. There is no representation that the recipient of this literature will receive updated editions as they become available.
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