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Development of tool mark removal process by multiple blasting method
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Tool marks are generated on the surface of product in the process of manufacturing parts. They
cause friction and wear. Therefore, the surface of the product such as gears and sliding pairs
is required to be smooth. The conventional polishing technology needs a special polishing tool.
In addition, that process is time consuming and costs a lot. Therefore, we verified the process
of removing tool marks and reducing surface roughness by blasting method to handle complex

product shapes.
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Table 1 Surface roughness of test specimen.

25S TP 3.2S TP
Line | Ra | 3T 0589
roughness | R, 20.846 3.290
Surface | Sa | 3382 | 0832
roughness | g, 33.954 6.942
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Table 2 Shot blasting conditions.

Media G100 | G30 | S100 | S60 | S40

Shape Grit Shot
Hardness 40-50 HRC
Blast machine Impeller blast type
Projection 73 m/s

speed

Projection | 100 | 100 | 100 | 100 | 150
density |kg/m*|kg/m*|kg/m®| kg/m?|kg/m”

Prp]ectlon 100 mm
distance

Table 3 Smooth blasting conditions.

Media Resin abrasives
Core material EVA
Core size 300-500 um
Abrasives material WA
Abrasives size #500
Percent of abrasives 20wt%

Blast machine Air blast type

Air pressure 0.05 MPa
Injection distance 100 mm
Nozzle angle 45°
Process time 120 s
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Table 4 Friction and wear test conditions.

Measurement type Pin on disk
Force 7.8 N
Rotational speed 200 rpm
Measuring time 900 s
Temperature 22T
Humidity 40 %
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Fig. 1 Line roughness result.
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Before smooth blasting.

Fig. 2 Laser microscope image before surface treatment
and after surface treatment.
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Fig. 3 Result of texture aspect ratio.
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Fig. 4 Result of texture direction of the scale-limited surface.
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Fig. 5 Line roughness result of grit blasting and smooth blasting.
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Fig. 6 Result of texture aspect ratio.
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Fig. 7 Line roughness result of shot blasting and
smooth blasting.
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Fig. 8 Result of texture direction of the scale-limited
surface.
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Fig. 9 Result of friction and wear test.
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Fig. 10 Depth of indentation measurement result.
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Fig. 11 Result of texture direction of the scale-limited
surface.
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Fig. 12 Result of friction and wear test.
14

a

Smooth blasting

Depth of indentation (um)

S N Y

SBMZ210C shot blasting

Fig. 13 Depth of indentation measurement result.
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Fig. 14 Relationship between roughness and depth of
indentation.
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