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Experimental investigation on tension behavior of DD6 single crystal

thin-walled cylindrical specimen under high temperature

HE Atjie, LI Shi-feng, LUO Qiu-sheng, ZENG Jun, MA Jian, WU Chang-bo

(Research Centre of Turbine Technology, China Gas Turbine Establishment,
Aviation Industry Corporation of China, Chengdu 610500, China)

Abstract: The thin-walled simulative specimens of DD6 single crystal superalloy were
prepared with selected-crystal method. The tensile properties of thin-walled tube with [001]
crystallographic orientations were investigated at 850°C and 980°C, and one half of the spec-
imens were plates with film cooling holes. The results show that the [001] orientation ten-
sile properties with film cooling holes are reduced by 10. 5% than without film cooling holes
at 850 °C, and the [001] orientation tensile properties with film cooling holes correspond
with those without film cooling holes at 980 “C. It indicates that when the temperature is
higher, the effect to tensile properties is more significant. However, the [001] orientation
tensile properties with airing condition are increased by 16 % than those without airing condi-
tion at 980°C. Therefore, the surface state and airing condition play a main role to affect the
properties of single crystal thin-walled tube. Especially, it is the airing condition that the

mechanical properties have obviously improved.
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Table 1 Chemical component of DD6 single crystal superalloy (unit; % )
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Fig. 1 Size of thin-walled specimen without +5°C,

film cooling holes (unit: mm)

0.14%~0.18%,
0.105%/s.
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Fig. 3 Thin-walled simulative specimen with

film cooling holes

Fig.4 Furnace with electrical heated
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Table 2 Result of [001] single crystal thin-walled
specimen after tensile testing
/C /mm /MPa
1 850 6 1094.5
2 980 6 750. 6
3 850 6 980. 7

4 980 6 743.5

[001] DD6
850°C 980°C 5. 6
s 5
D) 6 -
1200 —
1000
800 [~

Stress/MPa
n
2
|

400~
200
L 1 1 1 1 1 1 1 1 ]
0 0.5 1.0 1.5 2.0 2.5
Displacement/mm
5 850°C

Fig.5 Tensile curve without film cooling holes

at 850 °C
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Fig. 6 Tensile curve without film cooling holes

at 980 °C
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Table 3 Result of [001] single crystal thin-walled
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R0 / / / /
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e r 1 980 1.27 7 872.15
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Fig. 7 Tensile curve with film cooling holes at 850 °C
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Fig. 9 Tensile curve of thin-walled specimen under

the condition of airing and unairing
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