5549 B oW
2021 4F 9 H

A B K “F 2 4 CH A B RD
JOURNAL OF TONGJT UNIVERSITY (NATURAL SCIENCE)

Vol. 49 No. 9
Sep. 2021

NEHS: 0253-374X(2021)09-1307-11

DOI: 10. 11908/j. issn. 0253-374x. 21111

R EIHEE AR DD6 & R T HEERIF2 N

MR, X
(A2 st e

. BEXALZS R Sh PR A L RS T s R A R AR
Ffi B B R AL, AR T DD6 B A 42001 . [011]
5511113 Fh SR A 78 980°C T A TSRS , 345 T IR IR
BET A A IR A A AR, 20 (111 13U > [ 001 ]
B = [O11 JHRa) 5 30 Ao X i 2 2o 7t v S WA 20 2003 A A B
Ry SLTIRE 2 i R W T S VA N (1)l NE R R £
RS LB s BT SRR B PR BEIS #5717 DD6 B % R HL
Tl SRR (AR S A 43 A, REAS A4 b AL & AN ]
ARERC i) B T BT AR SRR A B R v 5 B BT 5 A S
5%,

KBRIA): AR G ;AR 5 SR EE R R R
AR
FESES: TG132.3+2 SCHRRREERD . A

Effect of Crystal Orientation on Creep
Properties of DD6 Single Crystal
Superalloy

HE Pengfei, WU Chen, ZHAGN Chengjiang

(School of Aerospace Engineering and Applied Mechanics,
Tongji University, Shanghai 200092 , China,)

Abstract: In order to study the orientation sensitivity for
creep life of aero-engine nickel-based single -crystal
turbine blades serving under high temperature, creep
tests of DDG6 single crystal superalloy were carried out
with three typical orientations [001], [011] and [111] at
980°C, indicated that the creep life and elongation of the
single crystal alloy are both [111] > [001] > [011]. By
analyzing the microstructure evolution during the creep
process and the fracture morphology after creep fracture,
the creep failure mechanism of single crystal alloy with
different orientations is revealed. Based on the crystal
plasticity theory, the viscoplastic constitutive equation
and damage orientation

equation considering the

sensitivity of DD6 single crystal were established, which
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could well fit the strain-time curve of single crystal with
different crystal orientations, and provided a reference for
the strength analysis and life prediction of single crystal
blade.

Key words: nickel-based single crystal; creep; crystal

orientation; theory of crystal plasticity; viscoplastic
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Tab.1 Main chemical compositions of DD6 nickel-

based single crystal superalloy
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Tab.2 Creep life and elongation under different

orientations
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Fig.3 Creep curves under three orientations
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Fig.4 Local characteristics of fracture of three orientations
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Fig.5 Schematic diagram of fractured sample under three orientations
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Fig.6 Sampling position for microscopic morphology
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