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

Ti Al  V Fe C O H 

Bal. 5.92 4.27 0.07 0.05 0.14 0.004 

 

 

 

 

 

 

 

 

 

 

± 1  ²³´µ§µ��¶·¸ 

Fig.1  Sampling method for tensile specimen (a) and dimensions (b) 
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± 2  EB<?@ TC4,BC¹EAº»YZSX»YZ 

Fig.2  Macrostructure (a) and microstructure (b) of TC4 titanium 

alloy billet melted by EB furnace 
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± 3  QRMN TC4,BCWXYZAw½¾ux½¾SN¿¾ SEMÀ� 

Fig.3  Microstructures of unidirectional hot-rolled TC4 titanium alloy: (a) longitudinal section, (b) cross section, and (c) rolled section 
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± 4  TR��MN TC4,BCWXYZAw½¾ux½¾SN¿¾ SEMÀ� 

Fig.4  Microstructures of reversing once hot-rolled TC4 titanium alloy: (a) longitudinal section, (b) cross section, and (c) rolled section 
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± 5  TR��MN TC4,BCWXYZAw½¾ux½¾SN¿¾ SEMÀ� 

Fig.5  Microstructures of reversing secondary hot-rolled TC4 titanium alloy: (a) longitudinal section, (b) cross section, and 

(c) rolled section 
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± 6  TC4,BCÁÂ[#\] 

Fig.6  Room temperature mechanical properties of 

TC4 titanium alloy 

��RD�TD=¬�¬+���­�� 1.4  8.6 MPa�

àá��Ï�JÓ»�9���«¬äe RD�TD=

¬©��Q- 2.2%2äeÍk RD=¬�¬+�� 

àá��«Qâ TD=¬����RD=¬9��«�

â TD =¬�9���X®¬�HäeÍk�9��

ôQ�ãg�� RD=¬lÈ αÕ°±� TD=¬�4

ßÅ��i~�×
���ã���Q�9����2

®¬$HäeÍk! RD�TD 2B=¬¬+���àá

���âã®äeÍk���X9��! RD�TD =

¬Õ©ô
�X9������� �ô��«¬äe

ÍkH÷�®¬�HäeÍkô©2 

�����TC4 ������� 

< 7À TC4���+901D�UúÔF2S<

7 yT�J�äe=¯Ík�+901¿��J�~

��°�2«¬ ®¬�HäeÍk RD =¬+90

1DÙ­+90�=¬Ç_ 45°R±�XDÙ�Ä²�

ã9��ô�2«¬äeÍk+901 TD =¬³°

�����ãDEDÙJÄ²�9����2®¬� 

 

 

 

 

 

 

 

 

 

 

± 7  TC4,BC²³´µ��º»PÃ 

Fig.7  Fracture morphologies of TC4 titanium alloy 

tensile specimens 
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± 8  TC4,BC²³´µ�ÄPÃ 

Fig.8  Fracture morphologies of TC4 titanium alloy tensile specimens in RD (a, c, e) and TD (b, d, f): (a, b) unidirectional hot rolling, 

(c, d) reversing once hot rolling, and (e, f) reversing secondary hot rolling 
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± 9  TC4,BCMN´µA XRD±Å 

Fig.9  XRD patterns of the hot-rolled TC4 titanium alloy samples 
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± 10  TC4,BCV$A IPF± 

Fig.10  IPF maps of TC4 titanium alloy sheets: (a) unidirectional hot rolling, (b) reversing once hot rolling, and 

(c) reversing secondary hot rolling 
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Microstructure and Properties of TC4 Titanium Alloy Hot-Rolled Sheet 

by Electron Beam Cold Bed Furnace Melting 
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Abstract: The effects of unidirectional and reversal hot rolling on the microstructure and mechanical properties of TC4 titanium alloy 

ingot melted by electron beam cold bed furnace were studied. The results show that the microstructure of TC4 titanium alloy slab is 

Widmannstatten structure. After hot rolling plastic deformation, the grain boundary is fully broken, and the α phase bundle is twisted, 

deformed and broken, and it is criss-crossed and distributed in a basket shape. With the increase of the number of reversing hot rolling, the 

lath-like α phase cross-section is more obvious, which reduces the anisotropy in the rolling direction and the transverse direction, and the 

comprehensive performance of the reversing secondary hot-rolled sheet is optimal. The fracture transformation forms of TC4 titanium alloy 

are unidirectional hot-rolled RD ductile fracture and TD ductile+quasi-cleavage mixed fracture, reversed one-time hot-rolled RD ductile+ 

brittle mixed fracture and TD ductile+quasi-cleavage mixed fracture, reversed two-time hot-rolled ductile fracture. The hot-rolled sheet is 

mainly a matrix phase of α-Ti and β-Ti. The grain orientation of the unidirectional hot-rolled sheet has a preferred orientation in the <0001> 

direction; the grain orientation of the reversing once hot-rolled sheet is mainly between <0001> and <1210> crystal orientation; the grain 

orientation of the reversing secondary hot-rolled sheet moves toward <0110>, and its grain orientation is between <0001> and <0110>. 

Key words: electron beam cold bed melting; TC4 titanium alloy; reversing hot rolling; microstructure; mechanical properties 
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