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Precision Turning Technology of High Volume SiC_ /Al Composite Material
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Abstract During the cutting process of high volume SiC /Al composite material, the attrition of the cutter will
lower the tool’ s life, thus leads to the increasing difficulty of the cutting process, makes it more hard to control the fi-
nal quality of the product. This paper conducted an experiment which is used the PCD cutter to turning the material
and analyzed the processed surface of the material and monitoring the tool wear condition with scanning electron micro-
scope, surface roughness measuring instrument, roundness measuring instrument and other equipment.The experiment
results indicated that the material of the blade, the cutting speed, the cutting depth and the feed rate are the 3 major
factors that influence the final result. When the PCD blade is at 25 to 40 m/min cutting speed, 25 to 35 wm cutting
depth, and 25 wm/r feed rate, the quality of the processing comes the best. In this way, the machining efficiency and
the quality of the processed surface can be significantly improved, with a result of getting a fine processed surface with
0.58 wm surface rougheness, 0.91 pm cylindericity.
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Fig.1 Scale of the test sample
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Tab.1 Mechanical property of SiC,/Al composite material

wE i i R PR AR
/g em™? (HB) /W+(m:K)™' /GPa /MPa
2.92 229 120 138 500~ 550
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Tab.2 Geometric parameters of cutting

tools used for experimentation

Wi R A ORBEL
. DIHI
/(%) /(%) /(%) A%/ mm
PCD JJ 5 10 0 0.4 /v
S 5 10 0 0.4 &
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Tab.3 Mechanical property of cutting
tools used for experimentation
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H4&7] 1900~2400 0.25~0.53 3.5~5.2 610~ 640

IR T ESEOM T % T R — Ak
X R SiC /AL B A MR TS 2% 4210 in T
TS e =25 um/r,v, Ml a 23 10~ 60 m/
min Al 10~50 wm PHEATIN T 5256,
2 FREITR
21 PIEHZHEMIHEMIRERENZN

R 2 6 5 22 il V) 5k 5 R TR L ) L
BEA R OC R N 2 8] 3 IR, Y f=25 wm/r ., =
30 wm B, 3800 0, , Ra (EIR/DN, 24 0 3 KEIK T 25 m/
min [, Ra {BI/INF UG G212 5 53 40, 3800 v, , 7] B4
HEEHLINR, 24 o KT 40 m/min B, J7 L35 Il 51
TIE B At 200 TR, 2745 2 FIE 3 AHE

F v fE 25~40 m/min B ALES, T4 © 0 T 3R 1H
[ AT B T AR AL TR

2
g
3
~ 1
<
AT
10 20 30 40 50 60

v_/m * min™!

P2 O R X 2 T LA 2 ) B2 )

Fig.2  Effect of cutting speed on surface roughness
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Fig.3 Effect of cutting speed on attrition of the cutting tools
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Fig.4 Effect of cutting depth on the surface roughness
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Fig.5 Effect of cutting depth on attrition of the cutting tools
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Fig.6  Pictures of the attrition of the blade
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Fig.7 Sample of the SiC, /Al composite material
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Fig.8 Comparison of different cutting tools caused scale change
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