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Creating the micro-grooves on tool rake face for improving the anti-wear
properties
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School of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran
*P.0.B. 16765-163, Tehran, Iran, bdavoodi@aut.ac.ir
ARTICLE INFORMATION ABSTRACT
Original Research Paper Due to high ability of built-up edge formation during aluminum machining, this study aim to reducing
Received 14 October 2017 adhesive wear and increasing surface integrity of 5052 aluminum alloy workpiece has been focused on
Accepted 07 December 2017 creating different surface texture on tungsten carbide cutting tool. For this purpose, four types of micro-

Available Online 29 December 2017 . L L
grooves such as parallel and perpendicular to cutting edge and also pit and cross mode have been

created on rake face by laser machining process. In addition to the types of texture, three methods of

?gg;“;’{f;mum alloy cooling-lubrication condition include: dry machining, flood mode without pressure and flood mode with
Micro texture tool high-pressure along with various holder and cutting inserts (with chip-breaker and without chip-breaker)
Flood mode with pressure as well as three levels of cutting speed (fixed feed rate and depth of cut) were considered as process
Surface quality variables. The experimental results obtained from surface roughness survey of the machined parts along

Adhesion wear with prepared images of optical microscopy from the workpiece surface showed that the presence of

parallel micro-grooves significantly improves the cooling-lubrication conditions of the tool-chip surface
and its effect on numerical reduction of surface roughness value and reduction of density of defective
regions on the workpiece surface is visible. The prepared images by scanning electron microscope
(SEM) of the tool rake face showed that the presence of chip-breaker did not significantly effect on
reduction of adhesion wear in the machining of aluminum alloy but micro-texture can be largely
improved the adhesion wear area compared to non-textured tool (with chip-breaker or without chip-
breaker).
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Table 2 Mechanical properties of AA5052 [10]
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Fig. 4 Cutting inserts after creating the micro-texture
Sl 5,8 olml 5l dwy (LS Glo eyl 4 S

2 Dry method
3 Flood mode without pressure
* Flood mode with pressure

01 olests 18 0931397 ORI D 3 Sule Swiie

Holder input by
narrow tube

Holder output / +
”~.

Fig.2 Schematic of the fabrication process of micro-texture tool: a-
initial cutting tool, b- degreasing, c- creating of texture, d- cleaning
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Fig. 3 Schematic images of the four types of micro-texture: a-

perpendicular (90°), b- parallel (0°), c- pit, d- cross [9]
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* Scanning Electron Microscope (SEM)
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Table 3 Parameters and levels tested
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Table 4 Experimental design plan and surface roughness results under R, criterion
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Fig. 5 Effect of different types of micro-texture along with different cooling-lubrication methods on surface roughness
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Fig. 7 SEM image of tool rake face with chip breakage in flood mode
with pressure
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Fig. 8 SEM image of tool rake face without chip breakage in flood
mode with pressure
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