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Table 1 Chemical composition of K447A alloy Wg /%
C Cr Co w Mo Ta Al Ti Hf B Zr Ni
0.15 8.4 10.2 10.0 0.7 3.0 55 1.0 15 0.015 0.05 At
R2 BRMNHMKUTAGEERA R
Table 2 Effect of high temperature aging on room temperature tensile properties of K447A alloy
FRAb PR FEC  RERAEEEEIC Ry,/MPa Rn/MPa As!%
1185 °C/2h, AC+870°C/20h, AC 1185 955 1124 8.2
1210 °C/2 h, AC+870 °C/20h, AC 1210 896 1087 8.3
1230 °C/2h, AC+870°C/20h, AC 1230 929 1110 8.4
1185 °C/2h, AC+1100 C/4h, AC +870 °C/20h, AC 1185 1100 845 1068 10.6
1210 °C/2 h, AC+1100 °C/4h, AC +870 °C/20h, AC 1210 1100 844 1071 11.0
1230 “C/2h, AC+1100 °C/4h, AC +870 °C/20h, AC 1230 1100 880 1091 10.5
HAPREER =735 =980 =4
R3 BBERPITKATAG A ERERIRNE

Table 3 Effect of high temperature aging on stress rupture properties of K447A alloy

BIERE e 760 C/724 MPa 980 /200 MPa
PRb R B .

IC TREIC HaFam A% FeAFEdnh A%
1185 C/2h, AC+870 °C/20h, AC 1185 115 5.7 82 8.3
1210 C/2h, AC+870 C/20h, AC 1210 38 4.2 69 6.4

1230 C/2h, AC+870 C/20h, AC 1230 13 2.3 109 5.5

1185 C/2h, AC+1100 C/4h, AC+870 °C/20h, AC 1185 1100 141 55 107 6.8
1210 C/2h, AC+1100 C/4h, AC+870 °C/20h, AC 1210 1100 88 51 82 10.3
1230 «C/2h, AC+1100 °C/4h, AC+870 °C/20h, AC 1230 1100 92 2.9 9% 9.2
FEARFRETR =23 =2 =25 =4
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Fig. 1 Morphology of carbides in as-cast K447A alloy
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(a) . (b)1185%/2h, AC+870 °C/20h, AC; (c) .

(d) 1185 °C/2h, AC+1100 C/4h, AC+870 °C/20h, AC
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Fig. 2 Effect of high temperature aging on morphologies of carbides in K447A alloy
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Fig. 3 - -y "eutectic morphologies of as-cast K447A alloy
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Dats 16 Sep 2010

(d) 1185 °C/2h, AC+1100 C/4h, AC+870 C/20h, AC
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Fig. 4 Effect of high temperature aging on -y - -y ‘eutectic morphologies of K447A alloy
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Fig. 5 Grain boundary of as-cast K447A
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(d) 1185 °C/2h, AC+1100 C/4h, AC+870 °C/20h, AC
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Fig. 6 Effect of high temperature aging on grain boundary of K447A alloy
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Fig. 7 -y 'phase of as-cast K447A alloy
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Fig. 8 Effect of high temperature aging on ~y 'phase of K447A alloy
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Effects of High Temperature Aging on Microstructure and Mechanical
Properties of K447A Superalloy

ZHANG Chu-bo, WU Wen-jin, GAlI Qi-dong, HU Pin-pin, LI Yan-jia, GUO Feng-wei, GU Huai-
peng, REN Xiao—dong, TANG Xin
(Beijing Institute of Aeronautical Materials, Beijng 100095, China)

Abstract:

In order to increase the size and volume fraction of y’phase in K447A alloy and make carbides distribute
uniformly, the effect of high temperature aging on the microstructure and properties of K447A alloy was
studied. The results show that a layer of y' phase is formed in the grains and around the carbides on the grain
boundary of K447A alloy after high temperature aging, which can slow down the fracture and growth rate of
cracks along the carbide interface. High temperature aging treatment can effectively improve the rupture life
and elongation of the alloy at medium and high temperatures.
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