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Tab. 2 Statistics of primary dendritic spacings and eutectic
contents in 0Ta and 3.5Ta alloys
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Fig. 1 OM images of dendritic structures and SEM images ( inset) of eutctics for the as-cast alloys
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Fig. 4 DSC curves of the alloys

R3 DSCHIZ4FEEE

Tab. 3 Characteristic temperatures obtained by DSC experiments C
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Tab. 4 Solution treatment processes of the alloys
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Fig. 5 OM images of dendritic structures for the two alloys after holding for 1 h at different temperatures
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Fig. 6 Incipient melting microstructure of the 3.5Ta alloy treated at
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Fig. 7 OM images of dendritic morphologies for the two alloys treated by different solution processes
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Fig. 8 SEM images showing pore distributions of the two alloys treated by ST3 and ST4 solution processes
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Fig. 9 Volume fractions of solution micropores formed through ST3
and ST4 processes for the two alloys
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Tab. 6 Compositions of vy and v’ phases in the two alloys after aging heat treatment W /%

BRI A Al Ti Cr Co Ni w Re Nb Mo Ta
Y 1.22 0.20 6.77 11.37 44.10 25.30 8.20 0.63 1.65 0
OTa v’ 4.30 111 1.70 6.15 61.15 21.05 1.95 1.03 0.82 0
Ky 0.28 0.18 3.98 1.85 0.72 1.20 4.21 0.61 2.01 0

Y 1.30 0.24 7.76 11.55 40.33 25.87 8.25 0.74 2.10 1.83

35Ta v/ 4.14 1.18 1.56 5.40 56.75 18.50 1.68 1.19 0.83 8.52

K,y 0.31 0.20 4.97 2.14 0.71 1.40 4.91 0.62 2.53 0.21
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Effects of Ta Element on Microstructure and Stress Rupture Property of a
Ni-Based Single Crystal Superalloy

LI Ya-wei', GE Zhi-cheng?®, XIE Guang', HUANG Ya-qi', LU Yu-zhang"
(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, Liaoning, China; 2. Institute of Corrosion Science and
Technology, Guangzhou 510070, Guangdong,China)

Abstract:

Based on a Ni-based single crystal superalloy, two kinds of 0Ta and 3.5Ta alloys were designed. By using
optical microscopy (OM) and scanning electron microscopy (SEM), the effects of Ta element on the as-cast
and heat-treated microstructures were investigated,and appropriate heat treatment regime was confirmed
according to the microstructures. Finally, the effects of Ta on the stress rupture properties were analyzed. The
results indicate that, compared with the 0Ta alloy, the primary dendrite spacing grows by 36.5 um, the y/y’
eutectic content is increased by 3 times, and the solution heat treatment window is narrowed greatly for the
as-cast 3.5Ta alloy. After raising temperature slowly from 1 280 °C to 1 325 °C and 1 330 °C , respectively,
and holding for 4 h for the two alloys, the dendritic segregations are not obvious, the eutectics are completely
eliminated, and no incipient melting occurs. However,there are more micropores formed during
solution treatment at 1 330 °C for the 3.5Ta alloy. The final heat treatment process is determined as
follows°C 1 280 ¢ 0.1 “C/min 1 325 C /4 h, air cooling (AC)—1 150 °C /4 h, AC—870 °C /24 h, AC.
After heat treatment, the stress rupture life of 3.5Ta alloy tested under 760 °C /810 MPa is about 2 times of
that of 0Ta alloy, but the elongation after fracture is lower than that of 0Ta alloy.

Key words:
single crystal superalloy; Ta; heat treatment; microstructure; stress rupture property

(%%. %5, pjy@foundryworld.com )



