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Abstract

Different types of cutting tools were used to cut SiC whisker reinforced aluminum composite. And
then the 3-D components of cutting forces F,, F,, and F; were measured with a Kistler 3-D
dynamometer, and the microscopic pattern and profiles of the cutting edges and the machined surfaces
were examined with an atomic force microscope ( AFM). The results showed that, compared with fixed
circular cutters the self-propelled rotary carbide tools had superior wear-resistance property similar to that
of diamond tools. The tool life had increased more than 60 times with stable cut-in and cut-out and less
oscillation in the cutting process. The machined surfaces showed high quality, gray metal shine of the
aluminum matrix, smaller surface roughness, and less broken SiC whiskers and pits. The 3-D cutting

force components F_, F, and F; were reduced to some degree. The average radial thrust cutting force F

P b
had a significant reduction of 30% ~60% . The self-propelled rotary carbide tools were thought to be one
kind of tools with low cost and high cutting performance and a suitable tool in machining the composites
reinforced with SiC whiskers of moderate or lower volume fractions.
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Tab.1 Physical and mechanical properties of

the materials
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v
Bk

SiC, /LD, 17 2.75 400 ~450 110 3.0 0.1~1

SiC, /LD, 25 2.77 450 ~500 120 2.5 0.1~1

SiC, /LD, 35 2.80 500 ~550 135 2.2 0.1~1

12 R & GRENE

I TE ] CA6140 BY ZE IR, BT FH JJ H iy F 28 K&
SRUNFE 2 Fik . F Kistler = [ 3 J7 430 5 = i
PIMI o) F F,  F J5F 77 8 608 o 35 [ Digitial
Instruments 23 ] A= 7, 0 B R 4 m B =KL Sig N,
PRAEL B RHE AR 359,

®2 HBERANESHERVHE &G

Tab.2 Parameters and cutting conditions of the used tools
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Fig. 1  Cutting principle of self-propelled rotary tool
FI 5% 2 71 B AE VI H 3 B v A B Ak B8 Sl
FE AR AN T B 2Z 1] #RH X iz Bl 9K Bl g He L T AR e
B T3 1o R JRE B T U0 D R AR A, AR A
R RPN IR G PSA
v, =V, +V,
v, =v_sinA, (1)

V, =V.COSA,

A v, T AR L3, m/min
v, B 7 J] B2 3 JE , m/min
v, VI % , m/min

A Y IR, ()

2.2 JTIEEHETRAE
2.2.1 J]EEEWH

1 L A5 5 K 5w D) I g U B R E i T
FM TR . I, BRI R B0 I E — A T B
FHEEASUE CED T EL S BAR e ) , A SCBE I B R T T
(Y BESRE Vi =0. 3 mm g JEBEARHE

R A 5 4 B 56 L TR 2 7T H K10TIN | [/ 1 [#]
X T AR G a N4 PCD JJH ZEYIH 3B v, =
57 m/min, #2455 f = 0. 14 mm/r, YHIIRE a, =
0.2 mm [ PIHI TE0F , VIHIMRFR 73 8O Vi = 17% 1)
SiC,/LD, $556 5 & b RHN 75 2 1 70 B 45t 26,
2 7R o

o
19

—A 5[] i ) H
e aEEZOWAEY
-GN PCDJJ

o
i

Ji& JI BV Bmax /mm
o

.
0 1

2
A5 1] m/min
2 3 Fp TR &

Fig.2 Wear histories of three types of cutters
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Fig.3 Influence of cutting speed on tool life and
amount of material removal
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Influence of feed rate on tool life and

amount of material removal
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Fig. 10  Influence of cutting speed on cutting forces
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Fig. 13 Measurements of the radial thrust cutting forces
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