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Fig.2  Material property curve: (a) thermoconductivity-temperature  

curve and (b) heat-capacity temperature curve 
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Fig.3  Finite element model 

 

������	
������

N,JÌÝ9 ¡����¾R¿À{`À{%

.)�/.*9W�	XY�¾R¿À{	%&';

r�Ev�þ��þo
78

[6]

� 

Ô 4 �N, 875 Ú¢� 30 min 	����[ñ

Ô�Ô9N,	����g<G)%[ñÔ9N,�

�Ï���/>����gO 70 Ú�[�����

��� 

.|[ñÔ9��	�����%�h��J�

����������¢�%o
�V(S���i

��m��v<�N,�����(������i

�%r«�ÁÂ;��# 

d

TKA

q

∆

=*

%�ituJ 500 Ú��v(�Â

y KWÀ%fZv(��  d�%��STdÌÝ7

8v'¡�¢¢)T��%&'N,�@�g)T�

�(Ô 5)%JÔ 59���ÍÎ£{¾��9Ï� ¤

)`¤)�o�¢�789)N,��¨)	�g(

«m�)34+övwx���÷ø	W���� 

 

 

 

 

 

 

 

 

 

 

T 4  $6@A 30 minAD3QRST 

Fig.4  Temperature isopleth map of workpiece after cooling for  

30 min 
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Fig.5  Temperature curve of workpiece interior 

 

 

 

 

 

 

 

 

 

 

 

 

T 6  $6 875 �@AAD-VWXY 

Fig.6  Temperature-Time curve of work piece cooled at 875 �: 

(a) 5 min, (b) 16 min, (c) 22 min, and (d) 43 min 
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T 7  �� 875 �@A 3BC�� 

Fig.7  Microstructures of three phases from 875 � cooling down: 

(a) cooling for 5 min, (b) cooling  for 16 min, and (c) 

cooling for 22 min 

 

 

 

 

 

 

 

 

 

 

 

T 8  $6 810 �@AAD-VWXY 

Fig.8  Temperature-time curve from 810 � cooling down: (a) 

cooling for 8 min, (b) cooling for 15 min, and (c) cooling 

for 37 min 
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Fig.9  Microstructures from 810 �cooling down: (a) cooling for 

8 min, (b) cooling for 15 min, and (c)cooling for 37 min 
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Temperature Drop Characteristic Analysis of Solid-Solution Treated BT22 

Titanium Alloy during Cooling 
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Abstract: Internal temperature field of solid-solution treated BT22 titanium alloy during cooling was simulated using ANSYS finite 

element software and the temperature isopleth map of workpieces was plotted during this procedure. Inhomogeneity of temperature 

distribution during cooling was analyzed from two points of view, i.e. the temperature-time curve and position-temperature curve of 

workpiece interior. By comparison the relative error of actual curve and simulation curve is 2%-5%. The actual cooling curve was divided 

into three phases: fast cooling phase, gentle cooling phase and slow cooling phase. The reason of phase formation was also analyzed. 

Key words: BT22 titanium alloy; heat treatment; temperature field; computer simulation 
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