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Study on an innovative deburring method of resin injection molded article using
underwater shock wave and microbubbles
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The purpose of this study is to develop the high efficiency deburring method

for polystyrene (PS) burr on the resin injection molding by the underwater shock wave loading
inducued by the electrical discharge to the burr attached with the microbubbles. The optimum radius
of microbubble subjected by the underwater shock wave causing the disintegration of PS burr was
researched theoritically. The fragmentation of PS thin plate attached with the microbubbles
simulating the burr by the underwater shock wave loading was visualized. We clarified the optimum
conditions causing the fragmentation was that the microbubble was attached to the bottome of PS
plate setin the water that was the water-backed plate moddel from the visualization results. From
these results, the deburring method using the microbubbles subjected to the underwater shock wave

loading was established.
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Fig. 1 Schematic diagrams of Taylor’s Water-Backed Plate model applied in a thin plate attached
microbubbles subjected to the underwater shock wave loading.

Reflected wave



@

0.1lmm PS
Dwms PS

Air-backed plate model

2  Water-backed plate model

Water-backed plate model

@

Ee=36J L=90

3
MBLL11-102V-S
) Dms =40 pm
PS
)
mm  L/Rmx=1.00 Rmx
Purified water
with microbubbles
N — | h
1 Pa
125 mm VRIE AY
R N l Pl(te\ ’ Atmospher
! | < AY
L Spark L| ‘Microbubblds +
! Capacitor : trigger
| _(€=02u4F) |! 270 mm Electrode
i : Microbubbles
o generator
Driver circuit of
electrical discharge 135 mm
270 mm
Fig. 2 Schematic diagram of the experimental setup and the discharge device.
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Fig. 3 Schematic diagram of the optical arrangement for visualization
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Fig. 4 Schematic diagram of experimental setups of the pulse discharge for the plate attached with
microbubbles in the microbubble water

€y
5 R
6 P 5 6
Ro =20 um 1 86 ns
Pmax  12.5 GPa 12ns
Pmax PSS
2
5,10, 15, 20 pm E.=36J L =9.0 mm
Dwme =40 pnm
25— e — 25 e e
—Ro=10pm || — Ro=10pm |/
—Ro=15um —Ro=15pum
_|20 - —R0=20pum/] EZO — Ro=20pmf|
i —R0=25umH <} — Ro=25pum -
3 15 g 15
< b
& =
=4
£ 10 =10
£ :
= L :
5 = =5
Vi
N % i
0 0
0 40 80 120 160 200 0 40 80 120 160 200
Time [ns] Time [ns]

Fig. 5 Theoretical results of the time historiesof ~ Fig. 6 Theoretical results of the time histories of

the radius of a microbubble attached to the wall  impact pressure loading on the thin plate induced by

subjected to the underwater shock wave loading.  the collapse of microbubbles subjected to the
underwater shock wave loading.
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Fig. 7 Shadowgraph images of the behavior of thin PS plate attached microbubbles Dyg = 40 pm
subjected to the primary bubble motion for L / Ryax = 1.00, E= 3.6 J.
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Fig. 8 Height distribution of thin resin plate attached with microbubbles, Dmg = 40 um, at the
cumulative number of discharge times (a) Nc = 0 shot and (b) Nc = 1881 shot.
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