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Fig.1  Lattice structure of γ-TiAl 

��mn��IJXYUA����/ 10

7

����

����0���XYUIJA 10

9

���`97S

#/ 0.7������A 10

5

~10

8

��IJKL���

n��XYUIJA 10

5

~10

6

�����z{���[6]

F7S#/ 0.1 �� S-N ��`#��I �7S#

¡¢���IJGHKL�£����¡��¤x7

S#U¥¦GH���fg.o,B. K. Parida=

[7]

`

§&��¨�©�ª Ti-24Al-11Nb�GHLhiju

kvab�� da/dN-∆K�����7S#`GHLh

ij«¬�cy�pq,R. C. Feng=

[8]

A��[7]�

®¯` γ-TiAl��Lhij«¬°^ukv±-�²

`7S#��8ukvab�³wx�´7S#A

0.1( 1��µ¶��Lhij«¬·�¸"�¹º(

���»¼¶½���XY¾¿IJ, 

ÀÁ�¯B|AÂÃÄÅcsÆ	STM
(ÇÈ

ScsÆ	AFM
ÉÊ���tËPÇÈÌÍÎÏ�

 Ð��ÑPÒÓ¼ÔÇÈÕÖ

[9]

�×UgB `G

HLhijÔØ{E�tËÙUÚ[ÛÜ�,ÝÞß

à�·áâãV�½«Ij�äÈÔSTåæ/ab

çèKLÔØ{E�éê�}

[10]

,/v�ëQ�ìí

î γ-TiAl��GHKLk/�ïB|ð8äÈÔST

�}ñòìab~�7+#�8�GHLhijó

ô��õ��`GHLhij�pqVí, 

����������

[001] 

[010] 

Ti 

Al 

[100] 



§2822§                                        ¨��©ª«?37                                             � 47� 

ïB|ö÷�øùúû�� 2 ���X%Y%Z ü

äý/�þ [100]% [010]% [001],úû�¢/

100a×60a×6c��F��[� a/ 0.405 nm�ü# c/a

/ 1.045,Lh���z{��ÇÈ��}àB ��

�þ� X ü��!/úû�!��ä��,Y ü/¶

��þ�/	
7S����¶��^ð8«!¶��

�� Yüð8������X�Zü�ð8����

���,/võ�~�7+#�8�GHLhijV

��7+# R=ε

min

/ε

max

A 0.5P 0.9���+©�¶�

����� 3 ��,Z�7+��¥9Lh�ùij

��7+������Aú�GHLhij�¿�7

�uk�ü��ú���¦Lh�ùij��7+�

���ú�{EFð8�7+¬/ 1.0×10

9 

s

-1

,��¶

�����/ 1P 10, 

AäÈÔSTú�F�ê��´�ÇÈ� !�

8"Uú�-�uk�¿¾,ïabð8v#$ÇÈ"

	EMA


[11]

%ð8 open visualization tool	OVITO


[12]

`ú�³uk�&©ä',��¶�{EF()	¹

º%*+,º=
�- z{F�`./�

[13]

àc��

�/��w0^��1 

2

6i i

i

P R R

+

= +

∑

                      

(1) 

^F1R

i

( R

i+6

UF�ÇÈPZ2ÝÇÈ�3Î�ä

ý`794`Ý2ÇÈ,́ ÇÈ� P�5 0µ�P 25

��6wáÇÈ578����þ()	¹º%< 

 

 

 

 

 

 

 

 

£ 2  ¬®¯ 

Fig.2  Initial model 
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Fig.3  Sketch of loading 
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Fig.4  Dislocation configuration of right crack tip at different 

time: (a) t=35.28 ps and (b) t=36.40 ps 
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Fig.5  Stress distribution 
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Fig.6  Formation of the hole at different time: (a) t=38.32 ps  

and (b) t=38.96 ps 
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Fig.7  Density of stacking faults at crack tip at different time:  

(a) t=26.48 ps, (b) t=27.52 ps, (c) t=27.68 ps, and     

(d) t=28.40 ps 
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Fig.8  Formation of trivacancy during dislocation gliding 
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Fig.9 Wave shape of intrinsic stacking faults 
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Fig.10  Density of stacking faults at crack tip at different time:  

(a) t=22.16 ps and (b) t=22.96 ps 
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Fig.11  Dislocation emission: (a) atomic figure of dislocation  

and (b) dislocation line 
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Fig.12  Density of stacking faults at crack tip at different time: 

(a) t=21.68 ps, (b) t=22.80 ps, (c) t=23.12 ps, and   

(d) t=23.92 ps 
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Fig.13  Formation of vacancy 
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Abstract: The mechanism of fatigue crack propagation of γ-TiAl alloy under different strain ratios was studied using the molecular 

dynamics method. The results show that a fatigue crack propagates in the manner of cleavage firstly, and then propagates through 

disordered region by driving force. Finally, it changes into sub-main crack mechanisms. The difference is that the change in the mode of 

crack propagation occurs at different time under different strain ratios. At the stage of plastic deformation, dislocations emit at different 

time and glide at different planes due to different strain ratios. Defects, such as vacancies, divacancies, and trivacancies, are generated 

during dislocation gliding. Meanwhile, stacking faults are generated along the different close-packed planes under different strain ratios. 

Key words: strain ratio; fatigue crack propagation; γ-TiAl alloy; stacking fault; molecular dynamics 
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