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Abstract ; According to the application requirements of particle reinforced aluminum matrix composites in
aerospace field, the effects of different tool materials and different tool geometric parameters on the
machined surface roughness and chip morphology of aluminum matrix composites reinforced by nano-
particles were studied by an experimental method. The experimental results show that machining by PCD
tool can obtain better surface quality than carbide tool under the same cutting parameters, and the
existence of micro chipping is one of the main reasons for the increase of surface roughness when
machining with carbide tools; A lower workpiece surface roughness can be obtained by increasing the
sharpness of the tool, and the surface roughness changed violently at a large approach angle; Due to the
uneven distribution of nano-particle reinforced phase, an irregular sawtooth chip was formed, which is

mainly caused by the fracture mode of the matrix. The research results of this paper will provide a
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necessary experimental basis for further analysis of the cutting mechanism of aluminum matrix composites

reinforced by nano-particles.
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wma R R PR AR
/(g+em™) HB /W- (m-k)™' /GPa /MPa
2.92 229 120 138 500 ~ 550
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Tab.2 Mechanical properties of PCD materials

(0354 JEATSREE  FERR AR
HV /GPa /GPa /GPa

JIHE.

>~

PCD 8000 ~10000 5.3 ~6.2 800~850 2.4~3.2
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Tab.3 Mechanical properties of carbide materials
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Tab.4 Geometric parameters for tools
DARSE 552 T £ J5 IR F 1 I
1 0° 0°
PCD J1 Jv,JE24K 60°
2 5° 0°
3 0° 7°
PCD J] i, JBIk 55°
4 5° 7° 90°
5 5° 0° 0.8 mm EBaT1 R Bk 60°
6 5° 7° a1 Bk 55°
7 5° 7° 60° LYY
8 5° 7° 75° BIKET]
9 5° ° 90° BARTT]
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Fig.1 Cutting tools used by experiments

o
_

B2 TIHeriiE
Fig.2 Workpiece material
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Tab.5 Parameters for orthogonal cuting experiment

IR VBl A el
RS e JJEJLBF e
a,/mm Ve/(m/min)  f/(mm/r)
1 0.5 40 0.05
2 0.5 100 0.1
1~95J]H
3 1 40 0.1
4 1 100 0.05
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Fig.9 Surface roughness under different parameters
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Fig.11 Surface roughness under different parameters

with tool 1% and tool 2*
0.8

—a— 7,20, 0,=7, ,=0.8 (PCD)
—e—7,=5, a,~7, r,=0.8 (PCD)

4
N

g
2N

LIHAEEE (Ra/um )
o o o
353 (95} S

n

S«
—

o
IS

1 2 3 4
pIEES

E12 3E2f4SNERAYESH TRERSEEE
Fig.12 Surface roughness under different parameters
with tool 3 and tool 4*

K13 g =R R T B F WAL T, TS
IN TSR IRPRUBS RE A2 k. AN Pl DL HY 2wk
it BE E O A AT BeA W R R R e A, 5 E
Pl 4 60°FN 75 AH LE , 78 T4k A 2 90° I}, 2 ThT MBS
JEAEA BRI AL

0.8

0.7

g
2N

o
n

o
=

o
w

—&—Y,=5, 0,77, ,50.8, k,=60°(PCD)
——Y,=5, 07, £,0.8, k.=75°(PCD)
—0—Y, =5, 047, £,=0.8, k.=90°(PCD)

RIHKEEE (Ra/um )
=)
[}

o

o
o

i 2 3 3
PEIESH
13 758 SMISTERFVHSH TREHEREEE
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