B EEMESR SR AL T 2 S8 AL 50T 5

x m I 3l 2515 PR 4%

(VLR 2 AR R AR AL TR A Be, LBl 110136)

ZE7%

3 #§ CFRP/Ti & &4 M — A FLeg A2 b 5 B I E SH 5 & W3 4430 s v 2] 3 4] 5L
s, ALK TIRMIRAD AN BAR, HF T L EE, 23 RIS HBI R M T A, FHEREN,
F£ 3%3% 400 r/min # 2F 12 mm/min 3k & 75 pm 5 3£3% 500 r/min . #% 2% 21 mm/min & H& 75 wm 7 404 T4
T OH LR ZRAT, AR SRR KL RBR G M T E,

XKEIWE  EEMA ARIRIRS R IL, T L FR AL

¥ B 4 %5 :TH161+. 5 DOI:10.12044/j.issn.1007-2330.2023.03.014

Experimental Study on Optimization of Process Parameters for

Low—frequency Vibration Drilling of Laminated Materials

NIE Peng MA Yidi LI Haiwei ZHANG Kaifeng
(Shenyang Aerospace University College of Mechanical and Electrical Engineering Liaoning , Shenyang 110136)

LI Zhengqiang

Abstract The CFRP/Ti laminate structure is prone to delamination, tearing, burns, hole exit burrs and other
hole making defects during the integrated driling process. Based on low—frequency vibration assisted drilling
technology, after the second optimization, the optimal processing parameters are obtained in this article.
Experimental results show : the hole-making quality is better under these two sets of processing parameters of speed of
400 r/min, feed of 12 mm/min, amplitude of 75 pm and speed of 500 r/min, feed of 21 mm/min, and amplitude 75
pm. Using high speed and large feed can improve processing efficiency.
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Fig. 1 Schematic diagram of hole making damage

in laminated materials
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Table. 1 Orthogonal experiment parameter table

%'y 45 5 /mm * min™! PRI/ pm
1 12 50
2 21 50
3 30 50
4 12 75
5 21 75
6 30 75
7 12 100
8 21 100
9 30 100
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Fig. 3 Orthogonal experimental results and

diagram of titanium alloy chip size
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Fig. 4 CFRP hole quality measurement

0.60 | B ]
0 ;5 —=— JRIFS0 b m e
0.50 [ - JEIR75pm R
_ o r == JRIF100 b m s 1
E 045} " L7 ]
z .
G 040t v ]
K 035} - ]
€ 030} e ]
™ 0.25) -7 ]
020f .~ i
0.15) ]
_____ 4
0.10f———— - 4
12 21 30
HE45 8 /mm - min™!
(a) FLiZRZE
0.12} —=— JRIF50 L m
= JRIF75 wm
- = JRIF100 p m
=)
2010 |
& ~.
K ~.
%8 0.08F ~ . |
-3 ~
=
0.06 } oy
- - - _ _ _ - -7
0.04 e
12 21 30

HE4A 1 /mm + min™!

(a) fLERIRZE

120

—a— JEIF 50 wm
= JRIE75 b m
- Léfhﬁl()()p. m

110F

~ 100F

<90 1
g _ =
- - 7 -
£ %0 -

S0 . 1
60 . . 1

— -~

50 .
12 21 30

#E45H/mm © min™!

(b) ViEfmE

K5 SR e fLARR2E KU f R i

Fig. 5 Measurement of hole diameter error and chip angle of titanium alloy
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CFRP and titanium alloys
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CFRP and titanium alloys
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