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Research Advances of Effect of Tool Type and Technology Strategy on
Machining Quality During Hole Making of Fiber Reinforced Composites
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(1 Aerospace Research Institute of Materials & Processing Technology, Beijing 100076)
(2 The 1" Representative Office of the PLA Rocket Force in Beijing, Beijing 100076)

Abstract The latest research advances in tool type and technology strategy on machining quality during hole
making of FRC are summarized. Firstly, the classification, characteristics and aerospace application of FRC are
introduced, as well as the machining defects and problems of FRC hole making using traditional twist drill and
technology are introduced. Secondly, the formation and evaluation of delamination defects in the hole making of FRC
are summarized. Thirdly, from the two aspects of tool type and technology strategy of hole making, the research
advances in hole making quality of FRC are summarized, as well as the novel cutting tool, technology and strategy to
improve the machining quality of FRC are summarized. Finally, the machining quality effects of tool type and
technology strategy on hole making of FRC are analyzed and summarized, meanwhile the future development trend
and possible research direction are prospected.
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rate in drilling CFRP using twist drill”®*!
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after drilling CFRP using different feed rates'™’
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Tab. 1 The commonly used methods to quantify the delamination extent in drilling FRC
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[21.41-42] F , - one—dimensional delamination Fo= D, D,...— maximum diameter of the delaminated zone
’ factor D, D, — nominal hole diameter
[43-44] F ,&DF - Fwo—.dimensi()nal F, = Ay . DF (A o = A )‘7 A, — cumulative }Tcriphe-ral delamination area
delamination factor Ao nom A, — nominal drilled hole area
. Lo _ Ada 2 .
[45] F,, — adjusted delamination factor F,=F,+ 1 - (F,| - Fl) A, — area belonging to D
4(A,+A,,,)
[46] F., - equivalent delamination factor P p
o = D
o L D.. D, — diameter of the minimum enclosing
[47] F .., — minimum delamination factor Fon =7 o
D delamination area
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[19] F, - three—dimensional delamination P o= 1 AR _1 i ok Ft= ﬁ — two—dimensional delamination factor
factor R = R PP P "
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(e) Ultrasonic longitudinal vibration—assisted helical or spiral or orbital milling hole—making

FHAMET L htp://www.yhelgy.com 2024 4



Mechanical or
piezoelectric
1 ¥ | oscillator
Rotation T Axial
feed
Low-frequency Drill
longitudinal 3
vibration Workpiece

4

Dynamometer

| "1 Machine table
I
(f)  Low-frequency longitudinal vibration—assisted drilling hole~making'

[&] 18 FRC I{#H@%@%%%U}Lﬁ*ﬁi%ﬁ[&“I2(Jf]2| 128, 137, 139-140, 142, 144]

[120-121, 128, 137, 139-140, 142, 144]

144]

Fig. 18 Schematic of vibration—assisted hole—making technology for FRC workpiece
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