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� 1  �W7IJ TC215)= XRD�� 

Fig.1  XRD patterns of TC21 alloy with different hydrogen 

contents: (a) as-received, (b) 0.161%, (c) 0.319% and 

(d) 0.507% 
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� 2  �W7IJ= TC215)=��>?@A 

Fig.2  OM microstructures of TC21 alloy with different hydrogen contents: (a) as-received, (b) 0.081%, 

(c) 0.161%, (d) 0.319%, (e) 0.393%, and (f) 0.507% 

a b c 

d 

e 

f 

20 µm 

30     40    50     60    70     80 

2θ/(°) 

I
n
t
e
n
s
i
t
y
/
a
.
u
.
 

a 

b 

c 

d 

α 

β 

δ 



� 12�                                 ����&7��� TC215)>?@A=��                             �2181� 
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Fig.3  OM microstructures of TC21 alloy with different hydrogen contents dehydrogenated at 700 �: (a) 0.081%, (b) 0.161%, 

(c) 0.319%, (d) 0.393%, and (e) 0.507% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  ��@A:;I7 0.393%Z[= TEM�� 

Fig.4  TEM images of TC21 alloy: (a) dislocations and sub- 

grains in as-received specimen, (b) hydrides in the 

specimen with 0.393% H, (c) corresponding 

selected-area electron diffraction (SAED) pattern of 

hydrides in Fig.2b, and (d) twins in hydrides  
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Effect of Hydrogenation on Microstructure of TC21 Alloy 
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Abstract: Microstructure evolution of biphase TC21 alloy before and after hydrogenation as well as dehydrogenation was investigated by 

XRD, OM and TEM. The results show that the amount of β phase increases gradually as the hydrogen content increases; fcc δ hydrides 

appear when the hydrogen content reaches above 0.319%. Hydrides mainly precipitate by eutectoid transformation through diffusion 

during the cooling process after high-temperature hydrogenation. Because of the lattice distortion caused by eutectoid transformation, 

recrystallization occurs after the dehydrogenation, so the grains are refined and become much more homogenous.  

Key words: titanium alloys; hydrogenation; hydride; eutectoid transformation 
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