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Machinability in Oblique Powder Blasting of Glass
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ABSTRACT

The old technique of sandblasting which has been used for decoration of glass surface has recently been developed
into a powder blasting technique for brittle materials such as glass, silicon and ceramics, capable of producing micro
structures larger than 100p m. In this study, we introduced oblique powder blasting, and investigated the effect of the
impacting angle of particles, the scanning times and the stand-off distance on the surface roughness and the 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.
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Fig. 1 A schematic principle of powder blasting
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Fig. 2 Erosion mechanism by a single particle impact
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Table 1 Experimental conditions

Powder material WA #600
Impact angle (°) 50,60,70,80,90
Nozzle diameter (mm) 8
Scanning speed(mny/s) 50
Scanning path interval(mm) 5
Mass flow rate of powder (g/min) 175
Blasting pressure(MPa) 0.2
Stand-off distance(mm) 70,100
L without mask | 5, 10, 15, 20, 25
Scanning times -
with mask 5,15,30,45
33 83
2AZtEsE 2480 NAE 9% BHE)
Asted RAAY Qe ARRA] R AR A
AAY BAY WRgz FIPE FAAAE

(weight-loss rate) T=U&Ach old AlH FA 9
ZAL 1/10000g8] AYEE zteE AW dP2AQ
OHAVS AS-2005 AM&3}itt BHAAY 9 57
& Taylersurf-1208 AH-83M5 0 E3JH, F48 AA
o] ¢ ¥4 3P @974 KH-100 HI-SCOPE
Agstel BEHALH ole) Ne) 2LEdo
image-plus pro V4°]t},

o
=
LSS
.

4. M8 R DH

4.1 SHHH &

Fig. 6& =&9 ¥ol, ¢7} 7em & o 2AHE
Al BARZto]l AW FAAAEY vAE 98-S
el A2 FAAMAEE FALGR FHEs
§ AAF o FrhdteE AL &+ i 1™
o 2 57 A%¢E 5dE 60° HEH= FRHE S}
HE Holu} 80° o] o]2H Ao dAHT NEHE
A8 AR BAE o AAL] 77 ZA
YEldn gtk ojde) AFENN BWH W 3
Aol Zolx HZEH(contact force)ol| B} 3wl
A7 ARASFE FARGoz o] FEHo] A
Az &9 39 3717} 5"]73"“ w2} A AE o
27}5’}7“ He AoE @dddh £ dE dde

&G99 HuzZlolg vz "‘:‘4 Age zol
= HAF ez FHEY FEY FAANY FAS
E, BAAeolg Wxd A 9SS vyt R

Aztol AASE FALES} Z7lsne 29 2

31

Aol Zolrt AXA et w4 ()dlA BE
uhs} o] ZW @l ol Yo Zbe AlA
& FoiA "ot
E3, £ FARS No| bl i A
&e A9 vaAsd FA%E 8 ¢ F ok
—8—N5—e—~N10—a—N15—v—N20—e—N25
16+
2 = e
£ 12- "”’:/v/' v
v
.’% 8 . A/A A A
5 «—" ] ]
1% .
50 60 70 8 90
impact angle(deg)

Fig. 6 Effect of the impact angle on the weight-loss rate
for different scanning times, N (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)
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Fig. 8 Effect of the impact angle on the surface rough-
ness for different scanning times, N (d=7cm)
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Fig. 9 Averaged surface roughness as a function of the
impact angle
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