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Analysis on Force-Thermal Behaviors and Chip Forming of CFRP/Ti Stacks Drilling

WANG Xianfeng', ZHOU Lei’, AN Qinglong’, CHEN Ming’
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[ABSTRACT] Carbon fiber reinforced polymer (CFRP) is a kind of material with epoxy resin as matrix material and
carbon fiber as reinforced material, which has the characteristics of high strength, high specific strength and corrosion
resistance. CFRPs and titanium alloys are two kinds of lightweight materials widely used in aerospace fields. CFRPs
and titanium alloys often appear as laminated structures in the key areas of large passenger aircraft, which leads to a
large number of hole-making of CFRP/Ti stacks in the manufacturing and assembly processes of large passenger
aircraft. The variation of heat and force as well as chip shape in the CFRP/Ti stacks drilling process will directly
affect the cutting state of the tool.Therefore, the study of force-thermal behavior and chip forming in the CFRP/Ti
stacks drilling process was carried out in this paper, which has important guiding significance for the actual drilling
process of CFRP-Ti stack.
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Fig.1 Pictures of T800/X850 and TC4 titanium alloy materials
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Table 1 Composition of T800/X850 carbon fiber
reinforced composites
YR
Sum, 12K

BSEATRL AR BE A(gem”) | SFAEARS /%
T800 | X850 1.6 65

K2 TB00/XSS0RLT 4RI E AR IR MERE
Table 2 Basic physical property of T800/X850 carbon fiber

F 7 S Y
YFEvERE A%/ | (Calem™. | (Calg’
x10° | 71) 71)

R AR %L L/ | AR
AQ -em) | (g-em’) | By

T800/X850,  0.56 0.0839 0.18 |1.4X10° 1.81 [96%C
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Table 3 Chemical composition of TC4 titanium alloy

Al \Y Fe @O C N H | Hfh| Ti

5.50~6.75 | 3.50~4.50 | <0.30 | <0.20|<0.08 <0.05 <0.015 | <0.5 |4t

R4 TS00/X8502 AM#I S TCHRE &M MERERTLL
Table 4 Comparison of physical property between T800/X850
composites and TC4 titanium alloy

/

o . -3 ol L
/MPa | /% /(g em”) /GPa| /106 ! (W-m )

T800/

X850 2840 1.5 1.60 168 ~0 ~1.0

TC4 950 8 443 113 9.1 7.0
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Fig.2 Carbide drill with embedded thermocouple
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Fig.3 Experimental machining setup and fixture
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Fig.5 Comparison of different test schemes
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Fig.6 Axial force of test A and test B during drilling process
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Fig.7 Axial force of test C and test D during drilling process
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Fig.8 Drilling temperature in different tests
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Fig.10 Titanium alloy chip in CFRP/Ti drilling
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