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Experimental Study on the Influence of Vibration—assisted Drilling on CFRP/
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Abstract In the assembly process of aircraft parts, the connection of CFRP/ titanium alloy laminated structure
is very common. Due to the very different material properties of the two materials, the pore size order difference
exists after hole making, which seriously affects the fatigue strength of CFRP/ titanium alloy structure. In this paper,
the orthogonal experiment of low—frequency vibration—assisted drilling was carried out, and the relationship between
the technological parameters of low—frequency vibration—assisted drilling and the cutting force and chip morphology
was analyzed, as well as the influence of technological parameters on the pore size difference of CFRP/ titanium
alloy. The results show that titanium alloy chips change from long continuous chips to short sector chips due to the
periodic feed of low frequency vibration—assisted drilling tool, cutting heat in drilling area decreases and average
axial force decreases. In addition, the influence of amplitude and feed on the aperture order difference is relatively
significant, while the influence of spindle speed is relatively small. Moreover, the aperture order difference first
decreases and then increases with the increase of amplitude, and then increases with the increase of feed. Through
test verification and analysis, the optimal process parameter combination scheme for aperture control-oriented is
determined: spindle speed is 600 r/min, feed is 0. 02mm/r, and amplitude is 150 pwm.
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Tab.1 CFRP material performance parameters
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Fig. 1 Low~frequency vibration assisted hole making experiment
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Tab.2 Orthogonal test of low frequency
vibration drilling test group
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Fig. 2 Holes processed with different processing parameters
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Fig. 3 Drilling axial force of CFRP/titanium alloy laminate
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Tab.3 Comparison of axial force in drilling
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Fig. 4  Chip morphology of titanium alloy
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Tab.4 The effect of feeding rate on hole reaming
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Fig. 5 Titanium alloy chip morphology under different feed rates

2.3 IEZ2SHIILEMENEM

14 CFRP/AR A 4 LA By 24 Sy o 1o, 25040 g A\ 31
T B 43 BT 454 Minitab 24 57, M “Minitab 3= 5L 1A
—4iit—DOE— H H—43 87 H F it 3 A 6
T EA T . A3 A5 BERAIR S AL T 22 S5O 1L
12 By 22 B 52 ) =8 RO P 5 R (36 5) DL R R 5% it $4
E(E6).

MR ST LLE H, 320l ok g5 i PRI Y
Delta {H 43514 135,245,252, itk , 7] LLAS 3] &4 T
LS BN LR B 22 B 52 W 2 RIBUT R - PR e L 2E 4G
i ERAE T LR B 22 (R AT 0 R 4T, woeT
PSR TR 22 b T2 S8 G R T4
% 3 R 600 r/min 7 25 5 0. 02 mm/r, 3 15 4 150
pmo & 6 1T LA Y, 78 CFRP/AK S 2 4 - IR0 4k
AN R B AR 0 L LA B E R IE TR
Bof I 16 R R 32, 3 ook o 2% £k e 35 i) D PR < Bl
PRUEIE AR, JJ AW JE ae 130, X k5 V18
9 HE B 1ot B B % L %F CFRP FLBE A 35455 08/ , T
FLARALIE )N s SR, T4 W 4385 e 2 el 1505 K g
AU 8 B B AR R, 1T B U A e P S i
g

Y 5 0 FLE 5 B 0 9™ FL AR AL B A0 1 35, > IR i
I — 7 B E (2978 150 pwm ) I, BB 4% 6 1 4k 2244
KXY LR IR 5 AR o LA 1
bie P
x5 REIRSBEH TZSHNAEMENZIMER
Tab. 5 Effect of low—frequency vibration drilling process

parameters on the difference of aperture steps
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Fig. 6 Related trend diagram of low—{requency vibration
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