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Study on Drilling Behaviors and Defects Forming Process
of High-Strength CFRP Laminates

Chen Ming , Qiu Kunxian, Qin Sheng , Wang Chengdong ,» Cai Xiaojiang
(School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai, 200240, China)

Abstract: High-strength carbon fiber reinforced polymer (CFRP) with unidirectional laminate structure
has gradually developed into major material in load-bearing components in aerospace, and the cutting de-
mand of CFRP is increasing. Because of the significant anisotropy, CFRP laminates highly tend to pro-
duce defects and are typical difficult-to-machine materials. Orthogonal cutting experiments on T800
high-strength CFRP unidirectional laminates are conducted to study the variation of cutting force, torque
and cutting temperature with different fiber orientations. Based on the drilling experiments with brad
point drill and multifacet drill, the effects of cutting force, torque and cutting temperature on defect
forming process are discussed, and SEM topography of hole wall surface with typical defects is given.
Through analyzing the wall surface of drilling holes, defect formation mechanism under different drilling
processes is given.

Key words: carbon fiber reinforced polymer (CFRP); anisotropy; cutting force; cutting temperature;
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Tab.1 Mechanical properties of unidirectional CFRP laminates
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Tab.2 Cutting tools in drilling experiemnts

B3k 4 5 Kl 3k 5 Bl 3k i B3k H A&/ mm Bkt w2
£1 R850-0800-70A1A  SANDVIK 8.00 =REL TiAIN
#2 50024 SGS 7.96 AN KEWA

Hil 1 i) R 4238 1 Kistler-9272 ) f1 {¢ F1 Kistler-
50178 WK AR 58 . Bk I U0 H) ek B 00 I £ 2 3 ik
N A HE i 00 I e 58 A . AR P S B e AE P
CERP 4Ky e8], 12856 ik A e 453 Bl T4 ok —
E DI AT IC 5% T A BB DD 1R I 9 U #1) I
o AR OMEGA-0. 05 mm & R K £l
PHL A GRS R 0~1 370 °CL 3 ##3£ 0.1 °C) , 4
FL A T 2 b 3 g AR A B R RS 5% R AR
i 100 kHz,

CEFRP Hpm) 25 M B Al i il L 1 56 0 e &
EIAnPE 1Cb) f i Bt ALK 9 DMG-70 V4 i

ST
BPREM

EFTITELE

0000 O0OO0OO0

| | ST RERS !

Kistlerlll J7{%

(b) BAREHHIHIFLIRE:

Bl 1 CFRP JZA AR U]l 5 e 5 15
Fig. 1 Scheme of cutting of CFRP laminates
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