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Problem Statement: 
In-process tensile 
stress in an induction 
hardened 4130/10B37 
welded tube shaft was 

investigated. Thermal 
and transformation 
stresses during heat 
treatment were 

examined to determine 
source of bond line 
cracking and potential 

remedies.  

 
Process Description: 
A 4130 steel tube is 
welded to a 10B37 
shaft. The tube and 

shaft assembly are 
then induction heated 
and quenched to heat 
treat the assembly. 
Surface and internal in- 
process stresses are 

developed as a result of 

thermal gradients, 
mass differential, and 
phase transformation.   

 
Benefits: 
DANTE is used in 
conjunction with 

traditional metallurgical 
engineering to evaluate 
locations of high local 
stress intensity.  

Modeling showed the 
benefit of modified 

heating coil design and 

reduced quench 
severity in reducing 
local in-process tensile 
stresses.  
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Thermal Model of Welded Tube 
induction heating is Calibrated to 

Physical Observation 

Model Accurately Predicts  
Hardened Surface Layer 

Phase Change Differential is  
Evident at the Weld Junction 

Tensile Stress is Controlled by Phase 
Change Differential and in-process 

Thermal Gradients 

mailto:sales@dante-solutions.com
http://www.dante-solutions.com/

