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Abstract: Ti47Al-based alloys were prepared using directional solidification technology, and bicrystals were cut from them
to study their compression deformation behavior. The results show that during compression deformation, cracks will initiate
at the grain boundaries with large misorientation and propagate along the grain boundaries. The crack will propagate along
the lamellar interface and through the lamellar interface. When the lamellar orientation and loading direction are around 45°

and 60°, the cracks are more likely to generate and propagate at the interface of the lamellar, and the grain boundaries have

a certain hindrance to the propagation of the crack.
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Fig.1 Phase composition of directional solidification Ti47Al
alloy
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Fig.2 Ti47Al directional solidified cross section microstructure
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Fig.3 Ti47Al alloy lamellar structure of cross section at different drawing speeds
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Fig.5 SEM images of microstructure of different bicrystals EBSD orientations



(B EHE R )07/2020

RER, S EORE TWAIZSGEREANBNERERITHRASR + 605 -

F1 RENREKRAL AR SR E
Tab.1 Different bicrystals Euler angles and grain

misorientation
X 4 5 o (2] b, R B[] 22

353.99 45.86 68.68

34.7°[6 3 -2]
16.28 32.96 80.50
196.2 42.76 84.67

7 56.2°[1 4 -3]
86.28 24.72 84.06
36.26 38.41 56.00

3 40.9°[5-2-3]
276.66 35.62 80.70
132.78 43.06 61.61

4 27.9°[-11-7]
311.50 44.07 86.37

22 EHRTHATH
221 SE ) EE AR R4 AR TR AT R

P 6 J il hr ok B A 8 wm/s Bif 5 (5] % [ Tid7Al
aEEHAERIESR, HPhaafkymEy
. B 6(a) b 4 e S, h I 6 B HH A REA
KEEEFME T m R FRER, RELA4H
KRBPNG=A HX R EE R Z W IE, B
ZER 4y J7 01 5 N #R Oy 1) & 450, B 6(b)F(c) 7 Bl A
ik 1.2 BRFHCRE, IWE 6 hEMMEIEE R
BREHEATY R IFEARsRAFEL R, RA
AEEFE R BLUY R R R RE, 58 mARE
45° WAEZS5FEETFTmMBE MR EME=4ET
BEMNG RN EES S IR A —E
MM R R4, B 6(d) R F )R 38 Ak B 8K
KE,AE 6 hEH, fb R E TERRMRE, X
HNYEMPLEHAEZREEMRHTTY R, IFA

()7 Sk2M K &

RO ] B R R R MW R XA
R M R W RO 7R R ) B R R PR
FE,

A Ab T HAER R, A5 AN S R
T EORGUR R = ERE I BIE R T 80— €
AR R A A X R R RAUE S ER
AT N4 i — s FREE 2 S BR YL
I SR S,

222 XAmIREER R GE AR TEAT A

X XX FE RN 5% T i, SR /5 il it SEMAR
EEXUH R M ARL, S HARTE 5 305 & 7 B L
ER ERIAE KRR . BATE LR F5 8 5 1 P AT
A R G i i S, o SR TN A i e ) A AR ] R

7 S 1a] it S5 BUAR E 4R A8 T i e T SEM ]
P 7(a)FI(b) A XUEh 1 B R TSR, (65 Sk R hn 4%
il LU LR O R R AT LATE B ZE ) ok R 2
B JLF- 5 R0 @ & 90°, A3l ki i 2 B 5
INETT K 450, AR FAL S R R N B R T R A
PR T T(c) R ()R BUAY 2 TN 5% 78 T i K HE
i, 200 o 2 ) 50 3R 07 1 & 60°, 45 M ok A
RS MEIT MR 30°, E 7 FHH W2 AT
BEHEBEMITR, RO FEUE R AY R, H R
SUnEWN SR EY R FHARMFER AR,

P 8 A A [ iy XU 5% R4 AR TE J5 & 17 SEM
P, 1B 8(a) FI(b) 2 XLt 3 RIMTEAR , vk b J2 B ) 5
TNy ¥R 450, WK 8 A i, dh FAL A A
WY, (HRAESRLAGAL A T DR )2 R

(RGP

B 6 s BEE Tid7Al & & 40 R R w0 R AR
Fig.6 Surface morphology of directional solidified Ti47Al alloy compressed specimen
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Fig.7 SEM images of the surface of longitudinal grain boundary bicrystals after 5% compression deformation
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Fig.8 SEM images of the surface of lateral grain
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Fig.9 Defective structure in the middle of wall thickness in
HH40 alloy casting
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