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Experimental Research on Interface Temperature in Ultrasonic-Assisted Variable Parameters
Drilling of CFRP/Ti Stacks
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[ABSTRACT]
in the fields of aerospace. And the CFRP/Ti stacked material is widely used. The processing defects caused by heat are

Carbon fiber reinforced plastics (CFRP) and alloy stacked materials are used in the manufacturing process

more significant in the drilling of CFRP/Ti stacked material, and mostly appear at the interface where two materials are
in contact. Therefore, the main factors affecting the interface temperature in drilling of CFRP/Ti stacks are studied. The
experiment of the interface temperature monitoring in the drilling of CFRP/Ti stacks with the help of thermocouples is
designed. The processing parameters and ultrasonic assistance parameters were changed in the experiment. The primary
object of this study is investigating the relationship between processing parameters and interface temperature in the variable
parameters drilling of CFRP/Ti stacks, and the influence of the ultrasonic is also discussed.
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Table 1 Compositions of TC4 titanium alloy (mass fraction) %

Ti Fe C N
N <0.30 <0.10 <0.05
H 0 Al \Y%
<0.015 <0.20 5.50~6.80 3.50~4.50
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Fig.1 CFRP/Ti stacked material
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Table 2 Geometric parameters of the used drill bit

J14%/mm FE/mm 4K /mm J14/mm
6.00 6 82 44
R TI K /mm i /mm TN T/ (°)
35 36 m7 140
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SERMEC BRIk

2 REEE
Fig.2 Experimental setup
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Fig.3 Arrangement of thermocouple temperature measurement
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Fig.4 Schematic diagram of the variable parameter cutting process
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Table 3 Sets of spindle speed and feed rate

HeE CFRP #x A S

N, 1000 350

I N, 1500 500
(r/min ) N, 2000 650
N, 2500 800

F, 10 25

i P2 15 3
(' mm/min ) B 20 45
F, 25 55

®4 BERISHAES

Table 4 Sets of ultrasonic vibration parameters

I
BHERISE | BB IRS it R T/
il kHz AR Erms/mV W
U, | 29.32 | 60 | 3
U, | 28.94 | 100 | 8
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Fig.5 Maximum interface temperature with the evolution of the
feed speed and the spindle speed (without ultrasonic vibration)
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