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strengthened) XRD OM SEM EDAX ODS
1.5% Y,03 1260 2h 90.9%
669 MPa XRD
ODS Y203
TG 146.1°5 A 1002-185X(2010)01-0112-05
ODS Y,0; ALO; ThO, MA — 500
nm Y,0; 5.01 g/em® 20 pm
Hastelloy X 8.22 g/em’
Hastelloy X 1
(] Y,0; 0% 0.8% 1.5% 2% 3%
1000~1350 5% 10%
0.9T 0%Y,0; 150 r/min
320 r/min 48 h
2] 20:1 2%
550 MPa
1 min 1260 1300 1320
1%~15% 10 Pa
131 TG328A
1 Hastelloy X
Table 1 Composition of Hastelloy X alloy powder (/%)
ODS ElerrTent Content
Ni 47
1.5% [4-10] Hastelloy X Cr 2
0%~10% Y,0; Fe 18
ODS Mo 9
oDS Co 1.5
w 0.6
C 0.1
Mn 1
Si 1
- B 0.008
2009-01-23
50634060
1984 430074
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Fig.1 Dimension of tensile sample (mm)
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Fig.2 Effect of Y,03 content on relative density of sample Fig.3 Effect of Y,0; content on tensile strength of samples

at different sintering temperatures

at different sintering temperatures
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Fig.4 XRD patterns of powder prepared with different

contents of Y,0;

.
.

5 Y,0; 1260 2h

Fig.5 Metallographic structures of samples with different contents of Y,O3 sintered at 1260

for 2 h: (a) 0%, (b) 0.8%, (c)1.5%,

(d) 2%, (e) 3%, (f) 5%, and (g) 10% (corrosive agent: 1.5 g CuSO,4, 40 mL HCI and 20 mL ethanol)
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Fig.6 SEM micrograph of samples with 2% Y»03 (a) and result Y,0;
of energy spectrum analysis of point A(b) 3
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Effect of Y,03 Content and Sintering Temperature on Mechanical
Properties of ODS Nickel-Based Superalloy

Chen Wenting, Xiong Weihao, Zhang Xiuhai
(State Key Laboratory of Materials Forming and Die Technology, Huazhong University of Science & Technology, Wuhan 430074, China)

Abstract: ODS nickel-based superalloys with different contents of Y03 (mass fraction from 0% to 10%) as dispersion phase were
prepared by powder metallurgy (PM) method by different sintering technologies. Effects of oxide content and sintering temperature on the
mechanical properties of ODS nickel-based superalloys were studied. Results reveal that the sample with 1.5% Y»0Os sintered at 1260 °C
for 2 h has optimal comprehensive properties, whose relative density is 90.9% and tensile strength is 669 MPa. The phases of alloy powder
prepared by different milling technologies were determined by XRD. The mechanism for the effect of Y,O; content and sintering
temperature on the mechanical properties of the ODS superalloys was analyzed through fracture microstructure observation and micro-area
chemical composition analysis.
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