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Abstract; In order to study the deformation law of fiber metal laminates at micro scale, for TA1 titanium alloy plate and carbon fiber rein-
forced prepreg, the different types of microscale TiGr laminates were prepared, and the deformation properties of TiGr laminates were stud-
ied by uniaxial tensile test. Then, the stress-strain curves were obtained by changing the preparation process, laminate structure and metal
layer thickness and setting different loading speeds. Furthermore, the tensile strength and elongation under various conditions were com-
pared and analyzed, and the influence law of test variables on the deformation process of microscales TiGr laminates was obtained to ana-
lyze the fracture failure forms of laminates and the macro morphology of fracture. Finally, it is concluded that the deformation performance
of TiGr laminates prepared by low constraint process is the best when the loading speed is 3 mm - min~" and the metal layer thickness is
0.04 mm, and its tensile strength is 229. 45 MPa and the elongation is 27. 8%.
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Table 1 Chemical compositions of TA1 titanium alloy

( %, mass fraction)

TE Ti Fe C N H 0 HAthonE

FRUMEME A 0.250 0.100 0.030 0.015 0.200 H.4~<0.100

MM F4K 0.026 0.011 0.003 0.005 0.005 ALF1<0. 400
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Table 2 Physical and chemical property parameters of prepreg
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Fig. 1 Curing curves of two prepregs

(a) Curing curve at medium temperature

HER

HER

i)

HELE

B2 A T2

Fig. 2 Test equipment of vacuum curing process
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Fig. 3  Geometric dimensions of tensile specimen
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Table 3 Preparation schemes of laminates in test Table 4 Results of tensile test
- E SRR A, Rk i PR/ MPa KR/ %
5K JE/mm (mm e min') b TiGr-2/1-0. 040-3-S 377.32 7.9
TiGr-2/1-0.040-3-S  2+1 0.040 3 4k TiGr=2/1-0. 040-6-S 460. 35 9.2
TiGr-2/1-0.040-6-S  2+1 0.040 6 [l 4k, TiGr=-2/1-0. 040-12-5 473.27 11.2
TiGr-2/1-0.040-12-S  2+1 0.040 12 K4 TiGr-2/1-0. 040-3-SC 229.45 27.8
TiGr=2/1-0. 040-3-SC  2+1 0. 040 3 Ry TiGr-2/1-0. 040-6-SC 265.73 22.6
TiGr-2/1-0. 040-6-SC  2+1 0. 040 6 Ry TiGr-2/1-0. 040-12-SC 292.23 22.3
TiGr=2/1-0.040-12-SC  2+1 0.040 12 25k TiGr=3/2-0.040-3-5C 402. 64 28.0
TiGr=3/2-0.040-3-SC  3+2 0.040 3 fiRZy5R TiGr-4/3-0.040-3-8C 543.83 23.3
TiGr-4/3-0. 040-3-SC  4+3 0. 040 3 AT TiGr-2/1-0. 025-3-SC 260. 75 22.5
TiGr-2/1-0.025-3-SC  2+1 0.025 3 2ok TiGr-2/1-0.025-6-SC 310.22 14.1
TiGr-2/1-0.025-6-SC  2+1 0.025 6 Ry TiGr-2/1-0. 025-12-SC 369. 00 15.1
TiGr-2/1-0.025-12-SC  2+1 0. 025 12 Ry TiGr-2/1-0. 010-3-5C — —
TiGr-2/1-0.010-3-SC ~ 2+1 0.010 3 KL TiGr-2/1-0.010-6-8C - —
TiGr=2/1-0.010-6-SC  2+1 0.010 6 L3R TiGr-2/1-0. 010-12-5C — —
TiGr-2/1-0.010-12-SC  2+1 0.010 12 fRZyR
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Fig. 4  Stress-strain curves of different interlayer restraint

modes and loading speeds
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Fig. 5 Column diagrams of tensile strength (a) and elongation (b) under different interlayer restraint modes and loading speeds
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Fig. 7  Stress-strain curves (a) and column diagrams of tensile strength and elongation (b) for different laminate structures
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laminate structures
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Fig. 9 Early fracture of metal layer (a) and stress-strain curve obtained by uniaxial tensile test (b)
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Fig. 11  Column diagrams of tensile strength (a) and elongation (b) under different metal layer thicknesses and loading speeds
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