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� 1  Ti-1300��U 845 �RS��rn� ]^O\]¡ 

Fig.1  Microstructure (a) and phase composition (b) of Ti-1300 

alloy after solution treatment at 845  for 10 min�  
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� 2  Ti-1300�¢ 350 �WX£¤W�n� ]^¥¦§¨© 

Fig.2  Microstructures and SAED patterns of Ti-1300 alloy after isothermal aging at 350  for � different time: 

(a) bright field image for 1 h, (b) dark field image for 5 h, and (c) bright field image for 250 h 
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� 3  Ti-1300��¢ 400 �PVWX 1O 4 hn� ]^ 

Fig.3  Microstructures of Ti-1300 alloy after isothermal aging for 

different time: (a) bright field image, 1 h and (b) SEM mic- 

rograph, 4 h 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  Ti-1300��¢ 500O 550 �WX£¤W�n� ]^ 

Fig.4  Microstructures of solution treated Ti-1300 alloys after 

isothermal aging at 500  � (a, c) and 550 ª (b, d) for 

different time: (a, b) 5 min (OM) and (c, d) 30 min 

(SEM) 

 

�6U*� α��c+d e+É��fl#$ β�

��
�õY  (ø 4b)"��1�NÙ�g;�ð*�

α�×�éÚ��B�N1 30 min�hÎ+É¿^é

Ú8 α��c&Z%�T;ð*VIJ  (ø 4c�ø 4d)"

�QT��ûÚ�N1�����iæj�	����

kO�Ø1�NÙí� α��ðl�m" 

ø 5 7@M� Ti-1300 ��K 550 �N1×ØN

ÙÏ� XRD÷Üøù"¾ XRD÷ÜøùQT
�q

Õé���1�NÙ�:;�Ti-1300��� α���


��78g,b��RX�
��Ï�+d1n× 

 

 

 

 

 

 

 

 

 

 

� 5  Ti-1300��¢ 550 �WX£¤W�n X§«¦§�¬ 

Fig.5  XRD patterns of Ti-1300 alloy after isothermal aging at 

550  for different time�  
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2.2.3  600~700 ����������	
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� 6  Ti-1300��¢ 600~700 �WX£¤W�n� ]^ 

Fig.6   Microstructures of solution treated Ti-1300 alloys aged at 

600~700  for different time� : (a) 600 /30�  s, (b) 650 

/30�  s, (c) 650 /5�  min, and (d) 700 /10�  min 
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� 7  Ti-1300��¢ 600O 700 �WX£¤W�n X§« 
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Fig.7  XRD patterns of solution treated Ti-1300 alloys after 

isothermal aging at different temperatures: (a) 600 � 

and (b) 700 � 

 

1��7 650 �N�{ÛN1���|��iæ}w

�Fg���#$ β�L~��õ_�§ú��õ_�

���A�gE�¾�� α���6	�õ�"Ø/�

� 650� 700 �ÕÖB� 5� 10 min�� β��¿�

��éÚ8 α ��úPiæj��Fg��α ��m

���gE"K 600� 700 �N1×ØNÙÏ� XRD

÷Ü
5  (ø 7a� 7b)�Ti-1300���×Ø��N1

N���1�NÙ�:;�α ����g,X�
�

�Ï�+d1n×l"¤¥ XRD 
����·�Q

��Ú Ti-1300 ���×Ø��×ØN1NÙ� α �

� β���
�"Ti-1300��K 600-650� 700 �

N1 1 hÏ�­� α���ÕÖ7 67.76%-55.62%�

54.36%"��1�NÙg;������ α����


�(�À���Z�;�sÏ�;7 α ��"��

Z�qTéÚ6U* α ����1�NÙ�g;�<

=;E7;ð*ij�sÏ�6���j���ij" 

��������

1) Ti-1300 ��� 350 �B�N1N�78� β

+É¿��éÚ6_�2�* ω��1�NÙb;N�

��ij�� ω �34�Ú58ð*� α �"#$ β

��ÕC�»7Ëβ→ω+β→α+β" 

2) Ti-1300��� 400 �B�N1 1 hN�#$ β

�ÕôÚ8 β′��/01��β′�34�Ú58;U

* α��#$ β��ÕC�»7Ëβ→β′+β→α+β" 

3) Ti-1300��� 500~700 �B�N1N�α��

î� β �����Z#��¿�q�A���1�N

Ù�:;��� α�<=��Z�;7 α�����

N1��|��α ��ðlm��E�#$ β ��Õ

C�»7Ëβ→α+β" 

 

����    References  

[1] Zhu Zhishou(­®¯). Research and Development of New- 

brand Titanium Alloys of High Performance for Aeronautical 

Applications(°±²³�´µ¶��23�·@A4¸

¹)[M]. Beijing: Aviation Industry Press, 2013: 222 

[2] Leyens C, Peters M. Titanium and Titanium Alloys[M]. Wein- 

heim: Wiley-VCH Verlag GmbH & Co KGaA, 2003: 37 

[3] Shang Guoqiang(º�F), Zhu Zhishou(­®¯), Chang Hui 

(» ¼) et al. Chinese Journal of Rare Metals(�=�?)[J], 

2011, 35(2): 286 

[4] Ivasishin O M, Markovsky P E, Semiatin S L et al. Materials 

Science and Engineering A[J], 2005, 405(1-2): 296 

[5] Boyer R R. Materials Science and Engineering A[J], 1996, 

213(1-2): 103 

[6] Karasevskaya O P, Ivasishin O M, Semiatin S L et al. Materials 

Science and Engineering A[J], 2003, 354(1-2): 121 

[7] Zhao Yongqing(½¾¿), Hong Quan(À Á), Ge Peng(Â Ã). 

Metallograph of Titanium and Titanium Alloy(¶��n�\

�¬)[M]. Changsha: Central South University Press, 2011: 

125 

[8] Zhao Yinghui(½Ä¼), Ge Peng(Â Ã), Zhao Yongqing(½¾

¿) et al. Rare Metal Materials and Engineering(�=�?2

34�Z)[J], 2009, 38(1): 46 

[9] Wen Jianhong(ÅÆÇ), Ge Peng(Â Ã), Yang Guanjun(ÈÉ

Ê) et al. Rare Metal Materials and Engineering(�=�?2

34�Z)[J], 2009, 38(8): 1490 

[10] Wan Mingpan, Zhao Yongqing, Zeng Weidong et al. Journal 

of Alloys and Compounds[J], 2015, 619: 383 

[11] Wan Mingpan, Zhao Yongqing, Zeng Weidong et al. Rare 

Metals[J], 2015, 34(4): 233 

[12] Wan Mingpan(*+,), Zhao Yongqing(½¾¿), Zeng Wei- 

dong(ËÌÍ) et al. Rare Metal Materials and Engineering 

(�=�?234�Z)[J], 2015, 44 (4):908 

[13] Wan Mingpan(*+,), Zhao Yongqing(½¾¿), Zeng Wei- 

30 40 50 60 70 80 90

16  h

1 h

4 h

8 h  

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

α
 
(
2
0
1
)

α
 
(
1
1
2
)

α
 
(
1
0
3
)

α
 
(
1
0
0
)

α
 
(
1
0
2
)

α
 
(
1
0
1
)

α
 
(
0
0
2
)

α
 
(
1
0
0
)

β
 
(
2
2
0
)

β
 
(
2
1
1
)

β
 
(
2
0
0
)

β
 
(
1
1
0
)

a

2θ/(°) 

30 40 50 60 70 80 90

2 h

1 h

0.5 h

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

 

α
 
(
2
0
1
)

α
 
(
1
1
2
)

α
 
(
1
0
3
)

α
 
(
1
0
0
)

α
 
(
1
0
2
)

α
 
(
1
0
1
)

α
 
(
0
0
2
)

α
 
(
1
0
0
)

β
 
(
2
2
0
)

β
 
(
2
1
1
)

β
 
(
2
0
0
)

β
 
(
1
1
0
)

b



� 4�                            *+,P:Ti-1300��PVWXYZ[\DEO]^_`                         �1247� 

dong(ËÌÍ) et al. Rare Metal Materials and Engineering 

(�=�?234�Z)[J], 2015, 44(5): 1209 

[14] Wan Mingpan(*+,), Zhao Yongqing(½¾¿), Zeng Wei- 

dong(ËÌÍ) et al. Rare Metal Materials and Engineering 

(�=�?234�Z)[J], 2015, 44(10): 2519 

[15] Lu Jinwen, Zhao Yongqing, Ge Peng et al. Journal of Alloys 

and Compounds[J], 2015, 637: 1 

[16] Chang Hui(» ¼), Zeng Weidong(ËÌÍ), Luo Yuanyuan 

(ÎÏÏ) et al. Rare Metal Materials and Engineering(�=

�?234�Z)[J], 2006, 35(10): 1589 

[17] Williams J C. Titanium Technology: Present Status and 

Future Trends[M]. Dayton: TDA Publication, 1985: 75 

[18] Wang Jinyon(Ð�Ñ), Ge Zhiming(ÂÒ+), Zhou Yanbang 

(ÓÔÕ). Titanium Alloys for Aviation(²³M¶��)[M]. 

Shanghai: Shanghai Science and Technology Press, 1985: 

150 

[19] Hu Gengxiang(Ö×Ø ), Cai Xun(Ù  Ú). Foundation of 

Materials Science(23��
Û)[M]. Shanghai: Shanghai 

Jiaotong University Press, 2001: 345 

 

 

 

Transformation of Phase and Microstructure in Ti-1300 Alloy During Isothermal Aging 
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Abstract: The transformation of phase structure and microstructure for solution treated Ti-1300 alloy during isothermal aging between 

350~700 °C were investigated using optical microscopy, scanning electron microscopy, X-ray diffraction and transmission electron 

microscopy. Results show that the fine ellipsoidal ω phase forms in the Ti-1300 alloy when it is isothermally aged at 350 °C firstly, and 

then with the disappearing of ω phase, lamellate α phase precipitates form on the β matrix. The decomposition mechanism of this process 

is β→ω+β→α+β. The global β′ phase separates from the β matrix at 400 °C after 1 h. With the increasing of holding time, the β′ phase 

could serve for the nucleation sites of α phase precipitates, thus leading to acicular α microstructure. And the decomposition mechanism is 

β→β′+β→α+β. After aging at 500~700 °C, the decomposition mechanism of metastable β phase becomes β→α+β. The nucleation site of 

the secondary α phase is mainly on the prior β grain boundaries and the internal nucleation of the prior β grain, and the grain boundary α 

phase with the same orientation grows into α cluster gradually. With increasing the aging temperature, the thickness of α plate-like phase 

increases.  

Key words: Ti-1300 alloy; aging; phase structure; microstructure transformation 
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