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Fig.1 A B, C ZFEREP{ 1B EICE
Fig.1 The position of {111} slip planes in A = (100){010], B=(110)[001] and C=(110)[110] orientation
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Fig.2 A, B, C —FE NiAl &8RS RS SEM 1K
Fig.2 SEM micrographs showing crack paths in Ni,Al alloy single crystal with orientation A (a,b), B{c.d)
and Cle,f) under nominal mode I loading (a, ¢, ¢) and mixed mode [ / 11 loading (b, d, I)
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Fig.3 A B.C —HEF Ni,Al &8s SEM B OERL%
Fig.3 SEM fractographs of Ni;Al alloy single crystals with orientation A (a,b), B(c.d) and C {e, /) under
nominal mode (a,c.e) loading and mixed mode | / Il loading {b.d.D
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Table 1 Slip systems with the highest and second highest resolved shear stresses (r,.) and the observed frac-

ture planes for three oriented specimens under nominal mode I and mixed mode I / II loading

. K, Slip Systems e, N2nr |
Specimens Load Mode K K—]
A I 0 $37,85%,87°,812°7 1.440
S1, S4, S8, S11 1.062
1711 0.17 S3,812° 1.543
S5°,87 1.341
B | 0 S1, 83, S11, S12 1.033
S4,85,87°,88° 1.029
I/71 0.17 S77.S8° 1.125
83, S11 1.121
C | 0 S4,85,877,88" 1.400
S1. 83, S11, S12 1.062
1/11 0.17 S5",87 1.543
S4°,S8 1.341
S3,812° 1.236

* The plane in slip system is the observed fracture plane
S1=(11D{110], S2=(111){101], S3= (111011}, S4=(1T11)[110], S5=(111){011], S6=(111)[101],
S7=(11D[011], S8=(111)[110], S9=(111)[101}, S10=(T11){101], S11=(111)[110], S12=(111)[011}
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EFFECTS OF CRYSTAL ORIENTATION AND
LOAD MODE ON FATIGUE BEHAVIOR IN
NiAl ALLOY SINGLE CRYSTALS

ZHANG Guangping, W ANG Zhongguang (State Key Laboratory for Fracture and
Fatigue of Materials, Institute of Metal Research, Chinese Academy of Sciences,
Shenyang 110015)

(Manuscript received 1996—09-24, in revised form 1996-11-11)

ABSTRACT Fatigue tests under nominal I and mixed mode 1 / II loading were carried out
on Ni;Al alloy single crystals. The effects of crystal orientation and load mode on the fatigue
cracking behavior were studied. It was found that the crack paths are dependent on both crys-
tal orientation and applied load mode. Fatigue cracking in single crystals under mixed mode
I/ 11 loading always occurs on the planes with maximum resolved shear stress rather than on
those with maximum normal stress. The cracking behavior predicted by main mixed mode
criteria in polycrystalline materials under a mixed mode can be explained from the present re-
sults.

KEY WORDS crystal orientation, mixed mode loading, Ni;Al alloy single crystal, fatigue
cracking
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