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Effect of Displacement Velocity on Fracture Mechanism of
TiAl-based Alloys with Fully Lamellar Microstructure
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(1. School of Mechanical Engineering, Liaoning Shihua University, Fushun 113001, China 2. State Key Laboratory of Gansu
Advanced Non-ferrous Metal Materials, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: By three point bending test and scanning electron microscope observation, the effects of displacement velocity on
the fracture toughness and mechanism of TiAl-based alloys with fully lamellar microstructure were investigated. The results
reveal that the fracture toughness of fully lamellar increases with velocrty elevating, and the fracture mechanisms characterize the
extending control. At higher displacement velocity loading, the original notch of the sample plays a leading role, and the crack
propagates along the direction of maxium normal stress by selecting direct and rapid wear layer. At the low displacement velocity
loading, the main crack has enough time for propagating along the interlayer of lower binding energy.

Key words :three point bending; TiAl based alloys; displacement velocity; fracture toughness; fracture mechanism

TiAl , ° ,
, , TiAl
Gl ,
, -2y , , TiAl
o , , TiAl
B4
TiAl (561 1
, Ti-47.5A1-2.5V-1.0Cr,
:2014-09-03 1360 C, 3h, , (FL)
(20131062) TiAl , 600~
(197D, ’ o 1000 pm., CKX-2AJ
. :13941315392;
E-mail:lmx200511@126.com 1 ’

85



Hot Working Technology 2015, Vol.44,No.24

i m__' ? i oI
12 12 6]
7)
36 P R InE s

B 1 =808 R LA R Bk 77 3K
Fig.1 Physical dimension and load method of
three point bending test
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Tab.1 Macro-parameters through three point bending test

No. v W | B a | a | P P K K
© J(mm-min™)/mm|/mm /mm| W | /N | /N |[(MPa-m"?)/(MPa-m")

FI2-b-11) 0.00015 |6.06|5.942.880/0.475/511.27|841.61) 17.732 16.272

FI2-b-12| 0.00015 [6.005.82|2.8460.474/643.84|887.84) 19.379 17.081

- - | - - - |577.55|864.73 18.556 16.677

FI2-b-01)  0.0015 [6.08|5.902.8090.462| 757.98/879.94/ 17.743 17.396

F12-b-06| 0.0015 [6.085.88/2.7450.452| 827.63/883.23| 17.414 16.877

FI2-b-08 0.0015 |6.00|5.862.704/0.451| 788.41/866.83| 17.493 17.493

- - - - - |791.34/876.67 17.55 17.255

FI2-b-03)  0.075 |6.00|5.822.770/0.462|813.40(1116.93 23.289 21.220
FI2-b-05|  0.075 |5.96|5.802.5600.430|731.93|904.19| 17.483 17.213

FI2-b-14]  0.075  [6.06|5.96/2.6700.441/629.35/965.58/ 18.573 18.573
FI2-b-15|  0.075 |6.00|5.982.740/0.457|517.251069.46 21.108 21.108

FI2-b-18)  0.075 [6.00|5.86/2.8620.477|728.51{914.45] 19.524 18.333

FI2-b-19)  0.075 |6.06|5.882.849/0.470|648.71(1052.48 22.461 20.937

- - - - - 1678.19|1003.85 20.406 19.564

F12-b-04 7.5 6.04{5.9412.9060.481|722.48 114325 24.601 22.669

F12-b-10 7.5 6.00(5.9212.9100.485|664.09/1056.42  23.406 22.160

F12-b-16 7.5 6.04{5.9412.8110.465|739.55[1098.86 22.605 22.605

F12-b-22 7.5 6.065.86/2.8000.462| 981.91]1142.35 23.657 23.046

- - - - - |777.01]111023 23.567 22.620

F12-b-07 15 6.06(5.942.898 0.478[1192.27137591] 29.904 29.433

F12-b-20 15 6.00(5.882.706 0.4511132.80/1241.56 24.970 24.970

F12-b-21 15 6.00(5.8212.704 0.451/967.25[1076.15  21.866 21.300

- - - - — |1097.441231.22| 25.580 25.234
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Fig.2 Effects of displacement velocity on fracture toughness
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Fig.3 Fractography of different samples by three P
point bending test ’ ’
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