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§ 1  6789:; Ti-25V-15Cr/¨©0cª§ 

Fig.1  Schematic of LSF Ti-25V-15Cr alloy 
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§ 2  6789:; Ti-25V-15Cr<�¬yK­®¯YZ 

Fig.2  Micrographs of three sections of LSF Ti-25V-15Cr alloy: (a) YOZ section, (b) XOZ section, (c) XOY section, 

(d) dendritic grains; highly magnified subgrains under SEM (e) and BSE image (f) 
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§ 3  NO Ti40<�=®¯YZ 

Fig.3  Microstructures of forging Ti40 allay: (a) OM image and 

(b) SEM image 
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§ 4  ?H\]= XRD§° 

Fig.4  XRD patterns of burned products: (a) Ti-25V-15Cr 

and (b) Ti40 
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§ 5  <�?H�==��YZ 

Fig.5  Micrographs of the alloy after combustion: 

(a) Ti-25V-15Cr and (b) Ti40 
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§ 6  <�?H�nop��=±r²³ 

Fig.6  Average content of the elements in the alloy after 

combustion: (a) Ti-25V-15Cr and (b) Ti40 
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§ 7  LSF Ti-25V-15Cr.NO Ti40?H}~�o=��YZ´µ 

Fig.7  Microstructures in heat affected zone of LSF Ti-25V-15Cr (a, b) and forging Ti40 (c~e) after combustion 
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§ 8  2¶<�?H�?H\]o·h¸=YZ 

Fig.8  Microstructures of inner surface of combustion product zone: (a) Ti-25V-15Cr, (b) Ti40, and (c) BSE image of oxide in Ti40 
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§ 9  2¶<�?H�\]o¹h¸=YZ 

Fig.9  Microstructures of outer part of combustion zone: 

(a) Ti-25V-15Cr and (b) Ti40 

 

 

 

 

 

 

 

 

 

 

§ 10  ?Ho·h¸q¹h¸tu]=xy`º 

Fig.10  Area fraction of oxide in the inner surface and outer 

surface of combustion product zone 
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§ 11  Ti-O[V-O[Cr-O=t»§ 

Fig.11  Oxygen potential diagram of Ti-O, V-O and Cr-O 
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Fig.12  Microstructure formation mechanism of combustion 

products of Ti-25V-15Cr alloy and Ti40 alloy 
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Burn-Resistant Property of Laser Solid Forming Ti-25V-15Cr Alloy 

 

Zhang Fengying, Qiu Ying, Mei Min, Yang Xuekun, Hu Tengteng 

(Chang’an University, Xi’an 710064, China) 

 

Abstract: The burn-resistant property of laser solid forming (LSF) Ti-25V-15Cr alloy was studied, and compared with that of forging Ti40 

alloy. The burn-resistant mechanism was disclosed by combining the analysis of the microstructure of the alloy and the combustion 

products. The results show that the burning rate of Ti-25V-15Cr alloy is slightly lower than that of forging Ti40 alloy. The combustion 

products of Ti-25V-15Cr alloy and Ti40 alloy are mainly composed of a mixture of Ti oxide and V oxide, and the substrate. The area of the 

oxide in the combustion product zone of LSF Ti-25V-15Cr is slightly smaller than that of forging Ti40 alloy. Moreover, the distinct 

segregation of V and Cr at the grain boundary and subgrain boundary in the heat affected zone is found in LSF Ti-25V-15Cr alloy. The 

formation of the dendrites and subgrains in LSF Ti-25V-15Cr alloy increases the micro-defect and leads to the better diffusion capacity of 

V and Cr, which is responsible for the better resistance to burning of LSF Ti-25V-15Cr than that of forging Ti40. 

Key words: laser solid forming; Ti-25V-15Cr alloy; combustion product; mechanism of resistance to burning 
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