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Identification
UNS Number
• K63835    

Type Analysis
Single figures are nominal except where noted.
Carbon 0.40 % Manganese 0.85 %
Silicon 1.50 % Chromium 1.25 %
Nickel 3.80 % Molybdenum 0.50 %
Copper 0.50 % Vanadium 0.30 %
Iron Balance        

 

General Information
Description
CarTech Temper Tough alloy is an air melted, cobalt-free, high strength, high toughness quenched and tempered alloy. This alloy
attains a typical 290 ksi (1999 MPa) UTS combined with a typical range of 60-65 ksi sqrt(in.) (66-71 MP sqrt(m)) fracture toughness.  

Corrosion Resistance
Temper Tough alloy is not a stainless alloy and may require plating or coating with a rust preventative or oil to prevent corrosion. The
KIscc (as measured in a Rising Step Load Test) of Temper Tough alloy is 11.0 ksi sqrt(in.) (12.1 MPa sqrt(m)) in a 3.5% NaCl
solution.

 

Properties
Physical Properties
Mean CTE
75 to 100°F 6.15 x 10 -6 in/in/°F 
75 to 200°F 6.60 x 10 -6 in/in/°F 
75 to 300°F 6.72 x 10 -6 in/in/°F 
70 to 400°F 6.86 x 10 -6 in/in/°F 
75 to 500°F 6.97 x 10 -6 in/in/°F 
75 to 600°F 7.09 x 10 -6 in/in/°F 
75 to 700°F 7.21 x 10 -6 in/in/°F 
75 to 800°F 7.33 x 10 -6 in/in/°F 
75 to 900°F 7.50 x 10 -6 in/in/°F 
75 to 1000°F 7.64 x 10 -6 in/in/°F  
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Poisson's Ratio 0.289   
Electrical Resistivity 108.3 ohm-cir-mil/ft  

 
Typical Mechanical Properties
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Heat Treatment
Decarburization
Like other carbon bearing high strength alloys, Temper Tough alloy is subject to decarburization during hardening. Heat treatment
should take place in a neutral atmosphere furnace, salt bath or vacuum. Decarburization should be determined by comparing the
surface and internal hardness of a small test cube for proper response. 

Normalizing
The normalizing treatment is 1700°F (927°C) for 1 hour followed by air cooling to room temperature. Suggested use of normalization
is for grain conditioning of large forgings prior to annealing. 

Annealing
Optimum softening for machining is obtained by following the normalizing treatment with annealing. Temper Tough alloy is annealed
using a 1250°F (677°C) treatment for 8 hours. The optimum annealed hardness of 35 - 40 HRC maximum is obtained following this
anneal. 

Austenizing
The austenitizing treatment temperature range is 1685°F +/- 25°F (918°C +/- 14°C) for 1.5 hours. The austenitizing temperature must
be monitored by a thermocouple attached to the load. 

Quenching
Water quenching is not recommended. Temper Tough alloy should be air cooled or oil quenched to develop optimum properties. 

Cold Treatment
Following cooling to room temperature, to obtain the full toughness capability, Temper Tough alloy should be cooled to -100°F (-73°C)
and held at temperature for a minimum of 1 hour. The parts can then be air warmed to room temperature. 

Tempering
The standard temper for Temper Tough alloy is 500°F (260°C) for 2 hours followed by air cooling to room temperature.  

Workability
Forging
Primary breakdown forging of Temper Tough alloy should be done at a maximum starting temperature of 2100°F (1150°C). Finish
forging should be done from 1800°F (982°C) with a finishing temperature below 1650°F (899°C) in order to optimize the final heat
treated properties. 
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Following forging, the parts should be air cooled to room temperature and then normalized in order to restore properties to the dead
zone. The normalized forgings should then be annealed/overtempered to obtain optimum softening for machining. 

Machinability
Temper Tough alloy is somewhat more difficult to machine than 4340 at Rockwell C 40. The following data was obtained from internal
and external studies. 
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Additional Machinability Notes
Figures used for all metal removal operations covered are starting points. On certain work, the nature of the part may require
adjustment of speeds and feeds. Each job has to be developed for best production results with optimum tool life. Speeds or feeds
should be increased or decreased in small steps.  

Other Information
Forms Manufactured
• Bar-Rounds    
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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