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Abstract 

 

The stress partitioning among ferrite, martensite and retained austenite, and the stability of 

retained austenite under uniaxial tensile loading of a TRIP-assisted multiphase steel are investigated 

using in-situ high-energy X-ray diffraction technique. The results indicate that the stress partitioning, 

mainly occurring in elastic and elastoplastic regions, is activated by the “stress feedback mechanism”. 

In the elastic region, the decline of increasing rate of ferrite stress is accompanied by the sudden 

increase of martensite and retained austenite stresses, which indicates a stress transfer from ferrite to 

martensite and retained austenite. During deformation, martensitic transformation first occurs in the 

retained austenite with low carbon content, followed by those with high carbon content, which is 

denominated “selective transformation mechanism”. In addition, the increment of average carbon 

content in retained austenite continuously increases with the gradual transformation of retained 

austenite into martensite. The evolution of retained austenite strain versus engineering stress is similar 

to that of martensite strain, except that austenite strain is higher than martensite strain at the end of 

uniform deformation, which is related to the high carbon content in retained austenite. 
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1. Introduction 

 

The transformation-induced plasticity (TRIP) effect has been widely used for designing new 

advanced high-strength steels (AHSS). This transformation results in volume expansion and the 

increase of localized strain hardening exponent, which delays the onset of necking and ultimately leads 

to a higher total elongation [1]. In addition, TRIP-assisted multiphase design is also an important 

strategy in developing AHSS [2–4] and it is favorable to the balance of high strength and good ductility. 

The multiphase steel can be obtained by modifying chemical composition, thermomechanical 
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