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Fig.1 TEM photography of PST crystal
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Fig. 2 Structural unit of fully lamellar TiAl
alloy (PST crystal)
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Fig. 3 Nucleation of microcracks along lamellae

for case of loading axis perpendicular to lamellae
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Fig. 4 Nucleation of microcracks at

trans lamellar cleavage planes for case of

loading axis parallel to lamellae
(a) —Slips and microcracks ahead of crack tip;

(b) —M agnified photography

PEZER: . B 5(b)H a, b, ¢, d, e B ZENHIfE
B f, g Mh AW ET RIRL.
2.2 BARTITE

VTIAL VR T N { 111 1, BT Sl 4 1/2
(110], BBALHE 011 FI28 S 4l 1/ 6 (11240, ibF
AR 120120004, EAIRae R B L
TR IS, AN S RN F e, TS R
728 A 1/ 6 CL12 YB3 DD S 3 N F B, 2
AANBETTEN O

X RO B T A 1) A — W A% S T S M AE T AE 16
MEBR LR TINT, EHTEBAMNEBE R EiE
KAVIN I (AR ) 0o (R 5 2R AE) W5 1
N o FEIXHL, UL e R R T m A T Y
79, RETARBEEIN LEBEREAGARKRIEE
X, Bl 1/210) AL FE: 1/2[ 110] (111), 1/2
[110](111), 1/2[110](111), 1/2[110]( 111) . &
EW® RW . 1E T R G0N i fiF B { 001},
{110}, {111} B EKIERN I3 (EMFFEALFF—
W 2& ) R 2 s o AR L RTR 20 411, 24 R 4L



10 &5 6

R, &% wTiAl )y )2 SOIAE R GOBZ IR E AR H < 777 ¢

Fo1 RGO v BB R LB KRSV Tl 0w)

Table 1 M aximum resolve shear stresses on slip systems in ¥ phase ahead of crack tip( Ta/ Oco)

Crack perpendicular to lamellae Crack parallel to lamellae

(111 (111) (111) (111) (1 (111) (111) (111)

Slip direction

1/2€110) 0.30 1.98 3.39 0.34 0.68 0.07 0. 46 0.89
101> 0. 82 1.02 1.95 3.06 0.54 -0.11 0. 81 0.54
O11> 0.37 3.64 2.81 1.56 0.13 0. 61 0.38 0.83

1/6€112) 1.35 - 1.81 - 1.79 - 2.30 0.79 - 1.08 1.16 1.02

Note: T, —Maximum resolve shear stress; 0. —Applied stress
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Table 2 M aximum resolve normal stresses on slip systems in ¥ phase ahead of crack tip( Omax/ Oco)

Cleavage plane (100)  (010)  (001) (110) (101) (O11) (111) (11T) (111) (111)

Crack perpendicular to lamellae 2. 46 5.35 1.78 2.88 2.90 2.72 2.63 2.90 5.30 5. 80

Crack parallel to lamellae 1. 62 2.79 1.74 2.87 2.84 3.10 3.71 1.63 1.79 2.28

Note: 0,,, —Maximum resolve normal stress; 0. —Applied stress
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Fig. 5 Nucleation and propagation process of
microcracks for case of loading axes lying
50° (a) and 35°(b) from

lamellae respectively
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Twofold effects of lamellar interface on crack nucleation

in fully lamellar TiAl based alloy

LU Yonghao"?, ZHANG Yong gang®, QIAO Lrjie', WANG Yambing', CHU Wuyang'
(1. Department of Materials Physics, University of Science and T echnology Beijing,
Beijing 100083, P. R. China;

2. Department of M aterials Science and Engineering, Beijing University of Aeronautics and Astronautics,

Beijing 100083, P. R. China)

[ Abstract] The twofold effects of lamellar interface on crack nucleation in fully lamellar TiAl based alloys were investigated through

irsitu SEM technique and stress analysis on cleavage planes using finite element method. When the crack is parallel to the lamellae,

the resolved stresses on all slip planes ahead of crack tip is small, which makes the slips difficult; while the normal stresses on lamellar

interfaces is higher than those on other cleavage planes, which results in crack nucleation along lamellar interfaces preferentially.

When the crack is perpendicular to the lamellae, the resolved stresses on many slip planes ahead of crack tip are much higher compared

with the condition when the crack is parallel to the lamellae, which makes slips easy; while the normal stresses on lamellar interfaces

are much smaller than those on other cleavage planes, which results in crack nucleation along trans-lamellar interfaces preferentially,

and the lamellar interface is the hindrance of slip and crack propagation.

[ Key words] Y-TiAl based alloy; fully lamellar structure; lamellar interface; crack nucleation; finite element method
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