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Experimental Study of Machining Micro Holes in Cf/SiC Composite
Materials Using Brazed Diamond Milling Head

HONG Mengjie CHEN Zhuo ZHOU Jiayi WANG Haixu WANG Jianyu HUANG Guogin”
Institute of Mechanical Engineering, Huaqgiao University, Xiamen, Fujian,361021

Abstract: Cf/SiC ceramic matrix composites were typical high hardness and brittleness ones diffi-
cult to machine that combined anisotropy and heterogeneous structures. It was difficult to machine mi-
cro holes with a pore size of less than 5 mm, and always was a hot research topic in the industry.
Three types of small diameter diamond milling heads was used for hole machining experiments, the
preparation method of milling heads and the influences of end geometry on drilling forces, service life,
micro hole defects, and tool surface quality were studied. The results show that the micro hole defects
produced by the core brazing milling head are the least and the service life is 3.6 times that of the flat
bottomed electroplating milling head and 2 times that of the flat bottomed brazing milling head, the
core taking brazing milling head has an end face core taking structure, which may reduce drilling force
and significantly improve the service life of the tool and the surface quality of the machined workpieces
effectively.
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ing with grinding; diamond milling head
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Fig.1 SEM image and schematic diagram of Cf/SiC

ceramic matrix composite material structure
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Fig.2 Schematic diagram of the principle of

“replacing milling with grinding”
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Fig.3 Schematic diagram of Cf/SiC hole processing
with fried dough twists drill
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Fig.4 Schematic diagram of grinding test system
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Fig.5 Physical image of diamond milling head
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Tab.1 Parameters of milling head
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Tab.2 Processing parameter
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Fig.6 Typical force measurement signals for machining
flat bottomed brazed milling heads

AR 1 3 1 0 5 A0 Ak B 32 o4 45 A L o
(EUPNEES N I PINIRE (5PN PN o
B Bl 1w g B AR B B BT R A 1 B s 2k 6
A B AURE 70 01 O B Rl T BRI 3 A FLAREE Y
I, A B & 7a~ [ 7d,

LA 7 B s Bl 3 e A A il ) g 2494
BOB BT BRI Sk o8 7 IS R B BE Sk 19 81,900,
PR AT AR BE IS Sk 19 56.5 06, Fr P IS BT AR B Sk
ST IR HL B BRI Sk (9 145,196 5 8 1 Al F7 341K
SRS AT AR 1 Sk Oy ~F- S R B BE I Sk B 81,200,



B0 A WA SR Sk T CL/SIC & A R 0 3 56 5F 5%

WEA B & Mt %

A —— PR
- 30 —— PR
< 26t —— HUSET R
f,
R 22+
= L
= 18
O 14r
< 10
6 1 1 1 1 1
14 241 341 441 54 64
(a) A Ak 35 KA 1) g i 4 ]
26
Zz 22t —— PR
= —— PIREFE
= 18r —— IR
R 14+
g
& 10/\/\‘
jmy
= 6f

4 L 1 1 1 1
140 241 34 44l 54 64l
(b)Y 11 42 e R B 1 07 7 2 ]

10 —— P
o PIREFA
AR

SE¥ER ) Fa/N
—t—D W O1TO NN 0O

#0241 38 44 54l 64l

(o) - 2Bl ) 1 47 26 4]

o7 —— FRGH

4.0t —— PRETR
E&s- —— RGBT
Z 3.0t
E.‘2.5/.
w 2.0r
® 15}

1.0

14 Zéﬂ BIZH 4Iéﬂ 5Iéﬂ Séﬂ
()R Bir B ~F- 247 #1153 2k
B 7 WAxtterek E
Fig.7 Force comparison line chart
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Fig.8 Box plot of micropore diameter deviation
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Fig.9 SEM image of typical microporous defects
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Fig.10 SEM image of the end face of the unprocessed

diamond milling head
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Fig.11 SEM image of diamond milling head end face

wear during machining process
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Fig.12 Optical microscope image of thermal damage in

diamond milling heads
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