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A Study on the Fine Particle Dispensing Conditions for a Spiral
Surface of Round Aluminum Bars
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ABSTRACT

The goal of this study is to determine the influence of major factors on the spiral surface microparticle
injection machining of cylindrical specimens by the statistical method ANOVA. Before the experiment,
rod-shaped test specimens and jigs for helical surface spraying were prepared, and the surface roughness was
measured with a surface roughness meter. The injection particle, nozzle diameter, and injection pressure were
the primary parameters of the experiment. Other factors that were considered were injection height, injection
time, revolutions, and feed distance. The surface roughness after machining was measured, and the effects of
the surface roughness data on the primary factors were determined with ANOVA.
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Fig. 1 Photograph of micro blaster
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(a) Micro blaster (b) Dust collector (c¢) Air dryer
Fig. 2 Schematic illustration of micro blaster equipment

(a) Rotating, straight jig (b) Mounted jig
Fig. 3 Experimental jig for rotating and straight

movement
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Fig. 5 Measuring method of surface roughness
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Table 1 Mechanical properties of aluminum alloy (Al

6061-T6)
Properties Values
Tensile strength (MPa) 310
Yield strength (0.2% offset, MPa) 275
Brinell hardness (500kg; load 10mm ball) 95
Elongation (%) 12
Thermal expansion rate (20~100C) 23.6
Heat conduction (25C) 167
I G
oy e ¥ # v

(a) Drawings of materials

(b) Photos of materials
Fig. 6 Experimental specimen & 2D draw

Table 2 Factor and levels for micro blasting experiment

for aluminum 6061-T6(unit: mm)

Division 0,1,2,3
A Particle (50um) Sic, ALO;
B | Nozzle diameter (mm) 20.46, 0.7, J1.16, 1.5
C Pressure (KPa) 172,345,517, 690
D | Height injection (mm) 30
E Injection time (sec) 120
F Revolutions (rpm) 12
G | Feed distance (mm/min) 47
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(b) Graph for Al,O;
Fig. 7 Average surface roughness(Ra) according to the

working pressure
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Table 3 The factor analysis of variance for the average
surface roughness(Ra) of micro blasted surface

level of
Source |DF|Seq SS|Adj SS| AdjMS | F P |contribution
(%)
Particle | 1 |0.2195]0.2195/0.219453|5.32 (0.000 7.14
Nozzle

diameter| 3 [0.9079]0.9079/0.302643(34.92/0.000,  29.55
(mm)

Pressure

3 11.7368|1.7368|0.578936166.81/0.000[  56.53
(KPa)
Error | 24{0.2080|0.2080|0.008666 6.77
Total |31(3.0722 100.00

Particle Nozzle diameter (mm) Pressure (KPa)

Average
)
Y

Level

Fig. 8 Main effects plot for average surface
roughness(Ra) of micro blasted surface
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(b) Graph for Al,O;
Fig. 9 Maximum height roughness(Ry) according to the
working pressure
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Table 4 The factor analysis of variance for the maximum

height roughness(Ry) of micro blasted surface

level of
Source |DF|Seq SS|Adj SS|AdjMS| F P |contributio

n (%)
Particle | 1 |0.2195/0.2195/0.219453|25.32/0.000, 7.14

Nozzle
diameter | 3 |0.9079/0.9079|0.302643|34.92|0.000| 29.55
(mm)

Pressure | 311 736811 7368(0.578936/66.81/0.000|  56.53
(KPa)

Error 2410.2080(0.2080/0.008666| 6.77
Total |31(3.0722 100.00
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Fig. 10 Main effects plot for maximum height roughness
Ry of micro blasted surface
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(a) Before processing (b) After processing
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(d) After processing

(c) Bfore processing
(Particle Al,O;, Nozzle 1.5 mm, Pressure 690 KPa)
Fig.11 SEM micrographs (magnification X2000)

of Aelil (o), (@ BA YA ALO, =F
A7 @1.5mm, BAF 48 690 KPaolH =Z 27
| 2718 u 28 ARV} Zrpste 2

EbSt

=
=

By
HO

]

T o
T

4. 4E

289 A UHd w9 wAY
e @ F Awe ®Y ALY Rad}

=3

rd

Y

ﬂl>_1':

N

=

W o
NI

f "

rd

AN

P

I X

_>|4_, ==

U N

Y

024‘ rr

o

olEARs A 2 THFHNN ED AL
£ zdstd A9 Aol Ada.

AR FEFS 7R FadAEY FEE A

vl A3 BANYAE ALOs, =& AAL ¢
1.16, ¢ 1.5, BAF ¢S 690KPa ¥ w I FH
o] =& Aoz el

REFERENCES

. Choi, S. Y., Kwon, D. G., Park, I. S., Wang, D

H.,, “A study on the optimal conditions for
machining accuracy when endmill fillet cutting at
the corner”, Journal of the Korean Society of
Manufacturing Process Engineers, Vol. 15 No. 4,
pp. 101-108, 2016.

. Yun,, J. D.,, Wang, D. H, Ahn,, Y. C.,, Go, C.

H., "Electrical Discharge Machining of Alumina

Ceramic Matrix Composites Containing
Electro-conductive Titanium Carbide as a Second
Phase", Journal of the Korean Ceramic Society,

Vol. 34, No.10, pp. 1092-1098, 1997.

. Jang, H. S., Kim, H. S.; Shin, K. H., "A Study

on Performance Improvement of Electrical
Discharge Machining for Producing Micro-holes
Using a Shot Blasting Surface Treatment",
Journal of the The Korean Society for
Technology of Plasticity.,, Vol. 21 No. 5, pp.
312-318, 2012.

. Kwon, D. G., Wang, D. H., "Optimal Blasting

Conditions for Surface Profile when Micro
Particle Blasting by Statistical Analysis of
Orthogonal  Arrays", Journal of the Korean
Society of Manufacturing Process Engineers., Vol.
15, No. 4, pp. 148-154, 2016.

. Kim, S. H, Wang, D. H.,, Lee, S. H., “The

Characteristics of Surface Roughness when Micro
Blasting of Titanium  Alloy with  Spiral
Movement”, Journal of the Korean Society of
Manufacturing Process Engineers., Vol. 11, No, 4,
pp. 125-130, 2012.





