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Study of the tool wear in cryogenic milling of A356-10%SiC
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Composites are combined with at least two materials; one is considered as the base material and later is
used to improve the material properties. This study is also about one of the widely used composites so-
called aluminium metal matrix composites (AI-MMC) and additional reinforcing particles, including
silicon carbide (SiC). The main features of such composite are high hardness and strength, as well as
lightweight. The main disadvantages are low machinability and high wear in cutting tools. Several studies
have been conducted to improve the machinability of MMCs. The literature review in this domain denotes
that limited studies have yet been conducted on the effects of different cooling methods, especially
cryogenic cooling and related strategies, on the wear and tool life in the machining of MMCs. Therefore,
in this study, the effects of cutting parameters and cryogenic cooling on the tool wear in the machining of
A356-10%SiC were studied. Based on the statistical analysis, it was observed that the effects of cutting
parameters and cryogenic cooling parameters on the tool wear was significant (R>=0.97) and a robust
mathematical relationship exists between tool wear and the studied parameters. Moreover, compared with
previous studies, it was observed that tool life under cryogenic conditions was increased by around 26%
compared to readings made under dry condition.
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3- Pressure Regulator
4- Pressure Relief valve
5-Nozzle

6-Stainless Steel Cap

7- Stainless Steel Pipe
8-Insulated Stainless
Steel Hose
9-Pneumatic Hose
10-Steel Flow Valve

Fig. 2 Liquid nitrogen injecfion system
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Table 2 Analysis of variance of tool wear

P-Value Lisgie o DF Sl o fgomne e
0.0025 2655.19 1 2655.19 A:D
0.5927 47.25 1 47.25 B:P
0.0112 1552.69 1 1552.69 C:L
0.0004 4710.42 1 4710.69 D:vC
0.1859 315.063 1 315.063 AA
0.0316 992.25 1 992.25 AB
0.5195 69.0312 1 69.0312 AC
0.5598 56.3333 1 56.3333 BB

153.625 9 1382.63 Ttal error
17 46177.1 Total(corr.)
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