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l 1  TA7 α#$%�mn9:4opqr;�)st 

Fig.1  Optical metallographs of α titanium alloy TA7 after heat 

treatment at different temperatures and then quenched to 

water: (a) 1025 U, (b) 1030 U, and (c) 1035 U 
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l 2  TA7%�(u56; DSCHI*)8vw+;<XYZ 

Fig.2  DSC curves of TA7 alloy and the corresponding first order  

derivative (notation: specimen 187.97 mg) 

 

 

 

 

 

 

 

 

 

 

l 3  xy Auz{; DSCHI 

Fig.3  DSC curve of high purity Au curve (notation: specimen  

50.75 mg) 
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l 4  TC4%���(a, b)2��(c, d)4op�qr;�)st 

Fig.4  Optical metallographs of α'β titanium alloy TC4 ingot (a, 

b) and forged rod (c, d) after heat treatment at different 

temperatures and then quench into water: (a, c) 980 U; (b, 

d) 985 U 

 

 

 

 

 

 

 

 

 

 

 

l 5  TC4%�(u56; DSCHI*)8vw+;<XYZ 

Fig.5  DSC curves of alloy TC4 and the corresponding first order  

derivative (notation: specimen 118.8 mg) 
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Fig.6  Optical metallographs of alloy Ti-1023 forged rod after 

heat treatment at different temperatures and then quench 

into water: (a) 805 U and (b) 810 U 
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l 7  Ti-1023%�(u56; DSCHI*)8vw+;<X 
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Fig.7  DSC curves of Ti-1023 and the corresponding first order  

derivative (notation: specimen 166.16 mg) 
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A Comparative Study of Differential Thermal Analysis Method and Metallographic 

Observation Method for the α+β/β Transformation Temperature of Titanium Alloys 

 

Chen Shaokai, Tian Yiwei, Chang Lu, Miao Zhuang, Xia Jinhua 

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China) 

 

Abstract�

��

� Differential scanning calorimetry (DSC) method and metallographic observation method have been adapted for the 

measurement of α'β/β transformation temperatures of α titanium alloy TA7, α'β titanium alloy TC4 and near β titanium alloy Ti-1023,  

and the coincidence has been discussed in the present paper. For the TA7 alloy, an obvious endothermic peak which covers a temperature 

range of about 60 U occurred during α'β/β transformation. The transformation temperature defined by the peak of first order derivative 

of the DSC curve was much near the temperature determined by the metallographic observation method. For the alloys TC4 and Ti-1023, 

on the other hand, only little baseline shifts which cover a temperature range of about 10~15 U was observed during transformation. A 

better coincidence with the metallographic observation method was achieved for the alloys TC4 and Ti-1023 owing to the much narrow 

transformation temperature range. 

Key words: titanium alloy; phase transformation temperature; differential thermal analysis 
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