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Table 1 Chemical composition of 316L stainless steel
powders (w/%)
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.

72, AHEE 99.99%, K AR TESU A A Z AT, ~FHkE
2 2~5 um.
1.2 #HESEEMIHE&

BEEE AR IR EAH Y,TiO7 #3 K KM TiO,
FY 205 [ AH B A 45 o HF TiO, #y K F Y05 #
K% RN LR G, ZHUBKEE 10 h J57E 1200 CF
O RN RE S, T2 BRI 4 BOR S A 1GRLAR 1) Y Ti, 04
MA. MAZEERITR 6 AN E, 25N T
Y, Ti,O7 ¥y K5 84 100%. 80%- 60%- 40%. 20%Fl
0% ARG FRD. #4 Y,Ti,O0 By K F 316L A%
BB A% UL EAS AR R L A3 SIS, S BKEE 8 h 1A
WREBS, BEMEEASEE N R AT
BRI R e, FRESIRE N 1200 °C, KN 30 MPa,
TRiE 2 h JEREY AR, [, SR FEIRE T 4456 %
T 6 N R o R PR, DUEERE 6 B 2 T )
FH B0 FER ) P e S50 E 43 1T
1.3 RWMBALREHFEMERIE

SR FH B 25 K A HE AR AR T % B R 2 R (1
FE o K HOCHTH R E > #T{C (Malvern Instruments,
Master-sizer Microplus) 43477 Y,Ti,O7 ¥ K 316L
AEEANHY AR PRI o S XS 2Ry SR 25 6 5 235k
FEREAT WIAH 7347 o K F 2 AH S5 78U 8E AT JEOL JXA-8800R
H IR A AT A CEPMA) X6 B 5 44 R} 110 48 T 1k
T LRI T 73T SRH HVS-1000 4 [T 18 ff fili
FE VE 6 BRBE M ORL I BE BE MEAT R AE . R A R
Instron3369 A4k} ) 22 50 HUFT = 025 2 00 o 4586 2
JAAFEPUE L, PUB RSN 4 mmx5 mmx20
mm, WEAESFE A 14.5 mm.
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Fig.1 XRD pattern of Y>Ti.O; powders
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Fig.2 Particle size distribution of Y,Ti,O7 and 316L stainless steel

powders (a) and morphology of Y,Ti,O7 powders (b)
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Fig.3 Cross-section microstructures of Y,Ti,O7/316L stainless steel graded composites
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Fig.4 Elemental distribution in the cross-section of Y,Ti,07/

316L stainless steel graded composites
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Fig.6 Relative density varying with composition in Y,Ti,O;/

316L stainless steel graded composites
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Fig.7 Vickers hardness and porosity varying with composition in

Y,Ti,O7/316L stainless steel composites
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Fabrication and Properties of Oxide/Stainless Steel Functionally Graded Composites

He Cen'?, Jiang Yong"*?, Luo Sijie'”
(1. Shenzhen Research Institute of Central South University, Shenzhen 518057, China)
(2. Central South University, Changsha 410083, China)
(3. Key Laboratory of Nonferrous Metal Materials, Ministry of Education, Changsha 410083, China)

Abstract: Y,Ti,O7/316L 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,Ti;O;. 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.

Key words: functionally graded materials; Y, Ti,O7; stainless steel; cermet

Corresponding author: Jiang Yong, Ph. D., Professor, School of Materials Science and Engineering, Central South University, Changsha

410083, P. R. China, Tel: 0086-731-88836320, E-mail: yjiang@csu.edu.cn



