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Effect of Impact Angle on the Etching of Glass by Powder Blasting

2R, HAE, QA dER AT

Khang Hyeun Kim, Kyung Ho Park, Dong Sam Park
(Dept. of Mechanical Engineering, Univ. of Incheon)

Abstract
In this study, we investigated the effect of the
impacting angle of particles, the scanning times and the

stand-oﬁ‘distanceonthewrfacemughn&csandthe'

weight-loss rate of samples with no mask, and the wall
profile and overetching of samples with different mask
pattern in powder blasting of soda-lime glass. The
varying parameters were the different impact angles
between 50° and 90°, scanning times of nozzle up to 40
and the stand-off distances 70mm and 100mm. The
widths of mask pattern were 0.2mm, 0.5mm and 1mm.
The powder was alumina sharp particles, WA#600. The
mass flow rate of powder during the erosion test was
fixed constant at 175g/min and the blasting pressure of
powder at 0.2MPa

Key Words : Powder blasting, Impact angle, Surface
roughness, Weight-loss rate, Overetching, Wall profile
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Fig. 1 A schematic principle of powder blasting.

Fig. 2 Erosion mechanism by a single particle impact

349 3A % ¥y

31 A8

BEAZAES} 89 46 nAEs 992 A
7} A8 F 949 49 FRAT A OA
AQL vla37 e BAFEe Agdl d3to
BAEM 54 gd9 AHIE 243G F



WA dA9] AgoXe AAAH] A-LE A=
w247t Qe A4 digtd 7 59 33
3 BERAFE 2AEACT

RE UL A At f2W(sodalime
glass sheet) Q25 AAHJ o0 {9 FaA
ASE 75GPa, ZoEH]E 025019 EAJZAS
= 500MPa°] ).

R G4 499 A8 3L 20x202mm’ ©] 3
T4 @A 4gAME 0lmm FAY vk
£ UE Ordyl BFAIL E)E ALE38lo] £o] 02,

(a) 0.2mm (b) 0.5mm
Fig. 3 Width of samples with rectangular pattern
05 3 1mm? 3359 AP @ vpaAR

2t Fig 37 ¢ AIHEE ARG

(c) Imm

32 439 44 2 =34

APFA ALEE Fig 49 JEHIAS. =2
& EAEEE 4A 238 5 U=% 5493 4
A AZE AGigel ZARAYW BAZEE 50°
FE 90° AA 10° BHo2 UIARY =F T
A3 718 EAAA Y A2l (stand-off distance) d=
Tem$} 10ecm?] 5 Qo2 WIHAHY

2E A¥E Q&9 Sintobratorcl]d  AZE
MICROBLASTER (type MB1)& AM2-8to] S8 %9)
. =52 ¢Fuy AFAZ YHol smmd ¥F
FAoln Al4E "PEAAE Ry 4F
Q1 WA#6000]tt. EAMARS FHE  175gminl E,
AL o2MPa 2 AAEHA A3 A3
ZAL Table19] 9F3ta] Yehlch

APA Ao APolA EAMAE Fig 5@ 2
o] AAe NBFA EAHY FHA @A 4
BolAE Fig 5O Bol xF9 F440| w23
B FHAAN AF=F EAMEA dR

351

33 574
EARE} $48 A 992 24
Table 1 Experimental conditions
Powder material WA #600
Impact angle (°) 50, 60, 70, 80, 90
Nozzle diameter (mm) 8
Scanning speed(mm/s) 50
Scanning path interval(mm) 5
Mass flow rate of powder (g/min) 175
Blasting pressure(MPa) 02
Stand-off distance(mm) 70,100
without mask | 5, 10, 15, 20,25
Scanning times
with mask 5,15,30,45
\ nozzle
N
L 8
h 3
particles 1 ~1’ Y stand-of{
with air R U distance
RRAVERY
impact :‘-:', :\-\:"_ . mask

angle

v
A glas}subsuale

Fig. 4 A schematic view of experimental set-up

scanning 7
path nozzle Y scanning path
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alass substirate glass substrate
(a) No mask (b) With mask

Fig. 5 Nozze scanning path.
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Fig.6 Effect of the impact angle on the weight-loss rate
for different scanning times (d&=7cm)
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Fig. 7 Weight-loss rate as a function of the impact angle
for the stand-off distance 7 and 10mm (N=25)

42 ¥AAA)

A= BAA Y] Raoll PIAE 9FE Fig
8o YENIRIE EAAA e dAFeg EAMZ
=7} /bl wel vmaA v AL 4 7
o} BAIBI Qe Ao vjoEos AL
& 4 9k ERAAE] F7|& B 50°004
0.78-0.82um, 90°°}A = 083-090umE 1 Aole
tum oJUYE & F Atk BAol AAYE A
Bl @ Aol FUEHAl HI wEA 2
217k & o] wiEdo| uel EUAAsA} o5}
"oz g

Fig. 95 729 VAR ZoA 5379 2E F
AbgigoAe] B BAAEZE Jerd o=
BA =] Fotoll wel F30] Frtete x4



—@—N=5 - ® N=10 & N=15 -~ N=20 & N=25
_ 0.804
E
2
2 0.85-
(4
®»
£ .60
[=]
2
= 0.751
50 60 70 80 90
impact angle(deg)
Fig 8 Effect of the impact angle on the surface roughness
for different scanning times (d=7cm)

Fol7t Re W HRALAL o umcis AL
& 4 Uk ol WA YoINE AREHYRo)
=29 ¥ollt #2548 BAAY 4571 578
o oo meh $BIUAE A © & 24
FEEH FAN B AL M Bol e 2
she} wereT)

—a—ds7 - dx10

0.85
0.804

075{ e
S0 60 70 80 90
impact angle(deg)
Fig.9 Averaged surface roughness as a function of the
impact angle. (d=7cm)

43 74 949 34

Fig. 38 A8 S]] dig 294 dAle] 27A
rAd9 FeE B3 =Y Fig 102 0.5mm2)
W FL 2= AME 458 FAF £ GAZLS
e Aotk Fig 118 BAWFEAl Ao {2
HE 34 EAMOR Y R0z BAMR
Aol HERHol oA Hd o vkl
A9 wpdel slAste FFo) Al A o8&
% ol 139 vhebdol Hople BAAY
A FAdl Jddte RAer Edn: aYelA
A A A(real profile)T} o] (ideal profile) A}o]2}
Zole B JALA=R A drt

average roughness Ra(um)

353

(a) 0=50°

) 0=70° () O=90°
Fig.10 Photographs of sidewall profiles (d=7cm,N=45)
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Fig. 11 Schematic wall profile and overetching
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