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Table 1  Chemical composition of Ti6Al4V and Inconel718 

powder (ω/%) 

Powder Fe Al Cr Nb Mo V O C Si Ti Ni 

Ti6Al4V 0.15 6.02 - - - 4 0.16 0.06 0.04 Bal. - 

Inconel718 17.32 0.54 19.2 5.16 3.17 0.01 0.03 0.03 0.33 1 Bal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 1  +,5�67 FGM��� 

Fig.1  Schematic diagram of laser additive manufacturing FGM 
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� 2  Ti6Al4V/Inconel718>?�\d��� 

Fig.2  Element content of Ti6Al4V/Inconel718 gradient coating 
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� 3  Ti6Al4V/Inconel718>?�\A XRD�� 

Fig.3  XRD patterns of Ti6Al4V/Inconel718 gradient coating 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  Ti6Al4V/Inconel718S>?TUA�g�m}� 

Fig.4  Overall macrostructure of Ti6Al4V/Inconel718 along the 

gradient direction 
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 5  ��������������� 

Fig.5  Microstructures at various locations along the composition gradient: (a) 100%Ti6Al4V, (b) 100%Ti6Al4V-10%Inconel718,       

(c) 10%Inconel718-20%Inconel718, (d) 20%Inconel718-30%Inconel718, (e) 30%Inconel718-100%Inconel718, and (f) 100%Inconel718 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


 6  ���������� SEM�  

Fig.6  SEM images along the composition gradient: (a) 100%Ti6Al4V, (b) 100%Ti6Al4V-10%Inconel718, (c) 10%Inconel718- 

20%Inconel718, (d) 20%Inconel718-30%Inconel718, (e) 30%Inconel718, and (f) 100%Inconel718 
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Table 2  Elemental composition of the phases labeled 

in Fig.6f (at%) 

Symbol Ti Ni Cr Fe 

A 25.6 24.0 22.7 17.3 

B 40.6 21.8 16.2 10.1 

C 8.5 47.0 20.0 15.0 

D 35.0 38.8 6.7 9.6 
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 7  Ti6Al4V/Inconel718+,����2345678 

Fig.7  TEM bright field images of the Ti6Al4V/Inconel718 FGMs: (a) 100%Ti6Al4V, (b) 10%Inconel718, (c) 30%Inconel718; 

(d) SAED pattern of the [001] zone from the Ti
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Ni grain 
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 8  Ti6Al4V/Inconel718��9:���;<�=� 

Fig.8  Hardness along the gradient direction of Ti6Al4V/ 

Inconel718 gradient coating 
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Compositional Changes and Microstructure Evolution of Ti6Al4V-Inconel718 

Functionally Graded Materials by Laser Additive Manufacturing 

 

Huang Jinxin

1

, Sun Zhonggang

1

, Chang Hui

1,3

, Chang Lili

2

, Xing Fei

2

, Zhou Lian

1

 

(1. Nanjing Tech University, Nanjing 210009, China) 

(2. Nanjing Zhongke Raycham Laser Technology Co. Ltd, Nanjing 210038, China) 

(3. Shangi Institute for Advanced Materials (Nanjing) Co. Ltd, Nanjing 210038, China) 

 

Abstract: Ti6Al4V/Inconel718 functionally graded materials were fabricated by laser additive manufacturing technology. The 

composition, phase composition, microstructure and microhardness of the gradient materials were studied. The results show that a series of 

phase transitions occur along the composition gradient direction: α+β→β+Ti

2

Ni+TiCr

2

+Ti-Fe→β+TiNi+TiCr

2

+Ti-Fe→γ+Laves. The 

transition layer is mainly composed of binary phases including TiNi, Ti

2

Ni, Ti-Cr, Ti-Fe, etc; the microstructure from the bottom to the top 

of the material changes from the Widmanstätten α-laths structure to the equiaxed β structure, and then it is epitaxially grown from 

equiaxed β structure into fine dendritic structure. The results of microhardness test show that the increase of hardness is mainly related to 

the decrease of α phase volume fraction, the increase of β phase, Ti-Ni, Ti-Cr and Ti-Fe phase, solid solution hardening and grain 

refinement. The maximum value in this study is 8230 MPa. 
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