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Table 1  Chemical composition of 316L stainless steel 

powders (ω/%) 

Cr Ni Mo Mn P S Si C Fe 

16.8 10.6 2.57 1.36 0.022 0.0084 0.62 0.032 Bal. 
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Fig.1  XRD pattern of Y
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Fig.5  XRD patterns of Y

2

Ti

2

O

7

/316L stainless steel graded 

composite

 

Y

2

Ti

2

O

7

 

80%Y

2

Ti

2

O

7

 

60%Y

2

Ti

2

O

7

 

40%Y

2

Ti

2

O

7

 

20%Y

2

Ti

2

O

7

 

316L 

100 µm 

10 20 30 40 50 60 70 80 90

 

20% Y

2

Ti

2

O

7

40% Y

2

Ti

2

O

7

60% Y

2

Ti

2

O

7

80% Y

2

Ti

2

O

7

I
n
t
e
n
s
i
t
y
/
a
.
u
.

100% Y

2

Ti

2

O

7

 

 

316L

Y

2

Ti

2

O

7

2θ/(°) 

0 1000 2000 3000 4000 5000 6000 7000

 

 

Interlayers

I
n
t
e
n
s
i
t
y
/
a
.
u
.

 

Fe

Y

Distance along Thickness/µm



�3158�                                         �3�567 ¡¢                                            � 47� 

 

 

 

 

 

 

 

 

 

 

 

£ 6  UVWX67��V��5[|}J�n±² 

Fig.6  Relative density varying with composition in Y
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Fig.8  Bending strength varying with composition in Y
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Abstract: Y

2

Ti

2

O

7

/316L stainless steel functionally graded composites were fabricated through powder lamination and hot-press sintering 

process. The microstructure and mechanical properties were investigated. The observations of optical microscopy, X-ray diffractometry, 

and electron probe microanalysis all confirm the formation of compositional and microstructural gradients in the transition region between 

the metal and oxide halves. Some mechanical properties of the graded composite were also preliminarily evaluated by the corresponding 

mechanical testing of homogeneous composite samples with different volume fractions of Y

2

Ti

2

O

7

. The results suggest that mechanical 

properties vary in the same gradient of composition and microstructure, that is, the relative density and bending strength increase gradually, 

while the Vickers hardness decreases gradually with the increase of the metal content in the transition region. 
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