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Process Optimization for Drilling of Laminated Carbon Fiber

Reinforced Plastic and Titanium Alloy Materials
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Abstract The drilling process of CFRP and CFRP/Titanium stacks under various processing parmeters with
twist drill was studied. And the process of drilling was simulated by using the finite element software Abaqus of 3d
simulation module. Comparing critical thrust force and drilling hole quality of the simulation and test result, it shows

that choose reasonable processing parameters under the premise of ensuring the quality of the hole, the optimum con-

clusions about processing parameters of drilling stacks materials can be obtained.
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Fig.1 Delamination model of drilling with twist drill
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Fig.2 CFRP layer diagram
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Tab.1 Process parameters list in test

LA F 3 /v min ™! 45/ mm « min~!
1~3 2000 150/180/210
4~6 3000 150/180/210
7~9 4000 150/180/210
10 ~12 5000 150/180/210
3 GRS

3.1 FE&RSW

Xof 45 ELAG B R 45 R AT o3 M 6 Ak 25 SRy
150 mm/min AN [R) 32 4l 3 A 1 St o) 7 IB14R, Gn
Kl 3 Fs

200 mm CFRP
165 i C_JCFRP/Ti&R
= |
B 120} |
E |
ﬁ 80 1
) |
40+ H 1
2000 3000 4000 5000
FHEHE/r » min?

B3y i Sl g ) L]
Fig.3  Comparison of the critical thrust force

in the simulation
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Fig.5 Thrust force variation curve in the simulation
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Fig.4 Stress analysis diagram in the simulation
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Fig.6  Thrust force variation curves in the test
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Fig.7 Comparison between simulation and test
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