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� 1  TC4 ELI ������� 

Table 1  Chemical composition of TC4 ELI alloy (ω/%) 

Al V Fe C H O N Ti 

6.20 4.28 0.076 0.010 0.007 0.067 0.007 Bal. 
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Fig.1  Dimension of the sample for low cycle fatigue test 
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Ï 2  TC4 ELIR�clmnop�Ìtu 

Fig.2  Microstructure of TC4 ELI alloy: (a) BM and (b) LM 

20 µm 

a 

b 

120 

30 

Φ
1
2
 

Φ

35 

R
2
0
 



�5�                              �����TC4 ELI��	
��
����������                        �1625�  

 

������� 3 �	
���
������

��������������� !"#�$%&

'�(�����!)*+,-./01�23�4

�56
�����789:;�<= β >?�@A

:;�<= β >?�>BCDEFG;H�IJ�K

L MG��NO�PQLR��STUVWXYZ

[\]�^_`abcA 

����1����� 600 ~ 750 MPa�� M

"dY�efghij�k� 4 �lA	
��mn

o�����p������qrefghst9u

 M"d�'v(wxYy��z�� M"dY�

�������{�|,}�efghA~��� 600 

MPa  M"Y������efgh- 6644 ��(

�����efgh�� 16 252�������� 2

���� 750 MPa M"Y������efgh-

529 ��(�����efgh�� 850 �A	
�

���v M"dY�efgh����!�A 

2.3  ������ 

��� 750 MPa M"d��Y TC4 ELI���

ST�)���-wx�� M"d��Y����

1�������ef��Q�k� 5 �lA	
�

����1�������ef��z�����P

��A�����P\]��B���1����C�

���LA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  ������
 TC4 ELI�	�� !-"#$%&' 

Fig.3  Strain amplitude-cycles to fracture of BM (a) and LM (b)  

TC4 ELI alloy 
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Fig.4  Fatigue life curves of TC4 ELI alloy 
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� 5  750 MPa�*!+, TC4 ELI�	�����-./0 

Fig.5  Morphology of the fatigue fracture surfaces of TC4 ELI 

alloy under 750 MPa stress: (a) BM and (b) LM 
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Fig.6  Morphologies of the fatigue fracture surfaces of TC4ELI alloy: (a) BM and (b) LM 
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Fig.7  Morphologies of fatigue fracture section: (a) BM and (b) LM 
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Abstract: Low cycle fatigue behavior of TC4 ELI titanium alloy with bimodal and lamellar microstructure has been investigated by 

analysis of strain-cycles curve with different stress amplitudes. Results indicate that the volume fraction of equiaxed α phase is ~26.6% for 

the bimodal microstructure, and the average grain size is approximate 7.8 µm. At the same time, the thickness of α phase layer is about 

0.5~2.0 µm for lamellar microstructure. Cyclic softening phenomenon is observed for all the samples of TC4 ELI alloys with different 

microstructures at the maximum stress. Sample with bimodal microstructure exhibits higher low cycle fatigue life, which could be 

attributed to the shorter effective slip path than the one with lamellar microstructure. More than that, the presence of equiaxed α-phase with 

high dislocation density could also hinder the initiation and propagation of fatigue cracks for the bimodal microstructure. Fracture 

morphology is flat and smooth for the sample with bimodal microstructure; however, some geometric facets associated with the original 

coarse-grained β are found for the sample with lamellar microstructure. 

Key words: titanium alloy; microstructure; low cycle fatigue; fracture morphology 
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