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The Effects of Si Content on the Cutting Characteristics in the Turn-
ing Process of Al-Si Alloy, Using a Polycrystalline Diamond Tool

Kyung-Ho Lee, *

Young-Sik Yun, **

Sang-Jo Lee***

ABSTRACT

With the recent development of light and high efficient automobiles and aircraft, demand
of the Al-Si alloy is rapidly increasing. However, there is an inclination that as the content
of silicon increases it becomes more difficult to machine.

Accordingly, the present study intends to analyse and study the cutting resistance and sur-
face roughness of Al-Si alloy with 81 contents of 8%, 12%, 17% and 20%. The Al-Si alloy
specimens were turned by a polycrystalline diamond tool under selected cutting conditions, and

results are here described and discussed.
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Fig. 1 The arrangement of the measuring equipments

cutting test
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Table 1 Specification of Cutting Tool & Tool Holder

Toal
Insert type Model (GE) j Thickness Nose Radizs
CNMALZ04M Compax 476 04
Tool Holder
Clamping Entering
Type Side ke Angle

PCLNR 2525M12) 2 Hole

Clamp > -6*
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Aok =g dFelele Cu, Mg, FeFel B4ES A
A AZA G 71gH WMAANA oF QA gL Ao
FA Y olE A gAL 110mm, Zol=
300mmels gAze kA @k e #HdE 2
2,818 AFgste] A dgon gz A
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Tablel 2 Chemical composition & Hardness values of
Test materials(wt%, Vickers)

Alloy S Cu Mg Fe Mo | Al | Hardnecs(Hy)
A-S6 S| B24 | 02 | 003 | 0 <001 | bal 56
A S 1257 | 001 | 008 | 020 [< 001 | bal 464
A% S| 167 | 002 | 004 | 024 | 001 el &84
A9 S 2030 [ 002 | 004 | 025 | 001 |bal 5.5
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Photo 2 M1crostructure observatlon (x 50) Al-S1 8%

Photo 3 Microstructure observaucm(x 50) Al-Si 12/

Photo 4 Microstructure observation (x 50), Al-Si 17%

Photo 5 Microstructure observation(x 50), Al-Si 20%
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Fig, 2 Principal cutting force versus Feed rate
(d=0. 3rnrr, V=200m/min)
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Fig. 4 Principal cutting force versus Feed

rate (d=0. 3mm, V=400m/min)
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Fig. 6 Principal cutting force versus Feed rate
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Fig. 7 Principal cutting force versus Feed rate
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Fig. 8 Principal cutting force versus Feed rate

(d=0. 3mm, V=800m/min)
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