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Table 1 Nominal composition of DD6 alloy (/%)

Cr Co Mo W Ta Re Nb Al Hf C Ni
43 9 2 8 75 2 05 56 0.1 0.06 Bal

DD6 &4 Mk i3] 1550 C 5 Bk 3 M s, 18k
6 i BB A 8 5o mmimin, B R B L
HZ N 3 mm/min.

K5 BB WS s TR A A T A T A
PR E — R S PR . R Laue ¥AMN 2 5L 8 MR
[OOLTH 7] b 125 5« R EL THI ARV I 58 oy L8 5 &

Xof B R AT AR, ARG BRI R [E
AbFE, 1290 °C/1 h+1300 °C/2 h+1315 ‘C/4 h, ¥
— RIS 2, 1120 ‘Cl4 h, =¥ RIS, 870 C/32
h, ¥ . MFAL B G 00 U0 BGEURE N L soke A
PERE KR, 7£ F-25 BLEF IR N BBk AT R R
MR % 2F A 1100 ‘C/130 MPa.

K HI Procast #AEAE I 2 FhAS [F] P % R 58 AR 10 A
S 05 PR AE S 1) ek [ I A e R IR RE B 40 A R TR SR THD
TEAR, FF5 smah 4 AT X LG .
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Fig.1 Schematic diagrams of ceramic molds: (a) with alloy

center pillar and (b) with graphite center pillar
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Fig.2 Dendrite morphologies in DD6 alloy cast by different
molds: (a) mold with alloy center pillar and (b) mold with

graphite center pillar
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Fig.3 Quantitative evaluation of primary dendrite arm spacing at

different regions in DD6 alloy casted by different molds
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Fig.4 Eutectic morphologies in DD6 alloy cast by different
molds: (a) mold with alloy center pillar and (b) mold with

graphite center pillar
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Fig.5 Misorientation angles of <001> direction in DD6 alloy

cast by different molds
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Fig.6 Simulation of thermal field at the solid/liquid interface:
(a) mold with alloy center pillar and (b) mold with

graphite center pillar
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Fig.7 Simulation of solid-liquid interface by different molds:
(a, b) mold with alloy center pillar and (c, d) mold with

graphite center pillar
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Fig.8 Stress rupture life (a) and fracture elongation (b) at

different molds
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Fig.9 Schematic diagram of temperature field of directional

solidification process of the mold with alloy center pillar
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Effects of Ceramic Shell Mold with Central Heat Radiation on Solidification
Microstructure and Stress Rupture Property of DD6 Single Crystal Superalloy

Yue Xiangang®, Zhou Yizhou?, Shang Wei', Pei Yanling®, Gu Xin*, Sun Changbo®
(1. Shenyang Liming Aero-Engine (Group) Corporation Ltd, Shenyang 110043, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)
(3. Beihang University, Beijing 100083, China)

Abstract: The influence of ceramic shell mold with central heat radiation on the microstructures and stress rupture property of DD6 single
crystal superalloy was studied. The results indicate that the mold with graphite center pillar could improve the uniformity of the
temperature field and the temperature gradient during the solidification, and it could straighten the direction of heat flow. As a result, the
primary dendrite arm spacing decreases, the size and the volume fraction of y-y' eutectic decline, the angle between the single crystal
growth orientation and the [001] orientation decreases, so the single crystal superalloy achieves a longer stress rupture life.

Key words: ceramic shell mold with central heat radiation; single crystal superalloy; temperature field; solidification microstructure;

stress rupture life
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