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Abstract: Metal-Intermetallic Laminate (MIL) composite Ti/Al,Ti, which is a class of laminated material and consists of
ductile Ti layers and intermetallic Al;Ti layers, is sintered using both Ti—6Al-4V foils and Al foils. In this paper, the
methods of ENF ( End—Notch—Flexure) test and MMF( Mixed—Mode—Flexure ) test are used to investigate the interlaminar
fracture energy of two fracture types (type II and type I + II) , the interlaminar fracture behavior and the energy release rate of
MIL composite Ti/Al;Ti. The results show that the crack initiation occurred at the interface between the layers, and the de-
flection occurred in the course of the crack propagation, which led to the crack of Al,Ti layer. Therefore, the cracks finally

appeared to propagate at both the interface of composite and the Al,Ti layer. The interlaminar fracture energy release rates

G, and G, are 46 J/m* and 1453 J/m”, respectively, which show that type II interlaminar fracture crack requires more en-

ergy than that of type I + II.

Key words : metal-intermetallic laminate (MIL) composite; I+II interlaminar fracture; II interlaminar fracture; interlaminar

fracture behavior; inter-layer energy release rate
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Fig. 1 The specimen geometry diagram of type I+11

interlaminar fracture experiment
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Fig. 2 The specimen geometry diagram of Type 11

interlaminar fracture experiment
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Fig. 3 Load-displacement curve of I+II type mixed

fracture experiment
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Table 1 Load and energy release rate of I+l type mixed fracture

experiment

Specimen 1 2 3 4 5 6

Average value

Load(N) 204 179 162 196 219 205 196

Displaceme
isplacement 0.31 0.32 0.32 0.30 0.32 0.23 0. 30

(mm)

Energy release

) 44 41 47 55 37 46
rate( J/m”)
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Fig. 4 Load-Displacement curve of 1I type mixed

fracture experiment
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Table 2 Load and energy release rate of Il type mixed fracture ex-

periment
Specimen 1 2 3 4 Average value
Load(N) 1200 1150 1040 1020 1 053
Dis l -
spacement g 56 0.73 0.53 0.78 0.55
(mm)

Energy release

) 1598 2023 1315 1909 1453
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Fig. 5 Load-displacement (a) and energy release rate (b) curve of I+II type mixed fracture experiment
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Fig. 6 Load-displacement (a) and energy release rate (b) curve of II type mixed fracture experiment
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Fig. 7 SEM images of type I+II (a) and type Il (b) specimens fracture
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Fig. 8 Schematic diagram of crack growth at the interface
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Fig. 9 Energy release rate curve of I+II (a) and II (b) type mixed fracture experiment at different speeds
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