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Ceramic injection molding of the watch case composed by zirconia(ZrO,) powder
T. S. Kwak(KICET), H. Y. Shin (KICET), J. I. Lim(KICET)

ABSTRACT

This study has focused on manufacturing technique of powder injection molding of watch case which made from zirconia
powder. A series of computer simulation process was applied to prediction of the flow pattern in the inside of the mould and
defects as weld line. The material properties of melted feedstock inclusive of the PVT graph and thermal viscosity flowage
properties were measured for obtaining the input data in computer simulation. Also, molding experiment was conducted and
the results of experiment showed that good agreement with simulation results for flow pattern and weld line location. On the
other hand, gravity and inertia effect have an influence on velocity of melt front because of high density of ceramic powder
particles in powder injection molding against the polymer injection molding process. In the experiment, the position of melt
front was compared with upper gate and lower gate position. The gravity and inertia effect could be confirmed in the
experimental results.

Key Words : Powder Injection Molding(: A4 &), Flow Patten(+-5 =1 §1), Weld Line(2 =2}<1), Watch Case(A] Al

o]_/;)
1. M2 A%s dFsta TR Fol 28 TEA
TEEE EAE AEAE 2dd R d@4
EEAEA P2 S50y Algty el Hdg AolE A9t A7) T HAstst=d Zag 7
AR AAE EFst Fedd 4EEE o ZHelHz &&o] 7hesttt. AFHE &% Al
shal, AlEAAETAES A dete FEISE 1w Hoolde 58S et AEAdE 2ds A4
== Axygelty, A AfdAle 4 & 2Ela o AR s Has FowA ARV GF
AR F=EHl 7123 3 A S $ete] A I ge vEgde] aiE 95 F JernE Hy
FEe WHRESYH AAHY, AFAZE AAE W HA FES A, A = ok
AFL 24 T4E AA ¢4 FEol do wet B AT AAAel e EEALE ARl Slef
A, EAEAY S Wb ARy FrREE B A AEFY AFAEE, ARsE 9 VA B4
7bedk e e AxE 5 deH, 9 A o 7BE AAdYEs AEeAds A8std frsed
L zZte 3 A 534S d¥ezs Al ZIRIOYE o] &t AEAY T TG {55
7beeh Aol Avk EEAEAE TS 1iA A3 A=l Aje HA A5 5, SeHC
Aze] AbEAd e HlE A" e duet e 1 A=A ES 7HAstete] 2@ F2AAE ST
HEg Q1% Aol By Aok by S8S olf et HA AYPxE #% dHelHE Rt
AAE7] flaiAE AA dAll A TR A Fgd w3 s datet mlusty] fjd 5@ AlFsta
TARAEE Aded Tolu olFd AT + 3l AEAY AYS S8l AEEY e ddd 4=
th &5H FA7E 28 el ER(rif) sttt ghele] 912 T8 Mlal EAEte] AlEdold A3
FRGENTE W A= Aol TS| e A o] AEdS Foslt
BAF7Y zoeur agte] AbEhE I AAdHe] d
sty Bk ollgl 2 dHEATE A g 2. Al g &
g A4 RZEte] AlEey 94, 59 2=
s AME 20E HAgleted B oyl e 21 TUAEMY A
th AFHE o] &% AEAF T AlEHoHS

275



g R A AT AsAEErt a9EE
&4, 32 FAE A Jers 59 e o
Fe FHH SASs = e FEeld A9
oA AHEE AREARVIE Mgt ke S5 22
& ol EFAE Hd8eE ABIMT T AHIEA
a5 Adddes vty Wiy 548 Asd
NISSEl AF9] NEX500 ©.= 32 490kN, Z tjALE
otel 255MPa olth AlEAE A B

< AlEgeld Aztet vud 4= %= Table 1 3%
o] AA = A

Table 1 Injection molding conditions for experiment and
simulation

Injection Holding Injection Mold Injection
Pressure Pressure Temp. Temp. time
[kgflem?] | [kgflcm?] [l [cl [sec]
900 750 200 40 1.07
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Fig. 1 Viscosity testing results of melted feedstock

Fig. 2 PVT testing results of melted feedstock
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Fig. 3 Pictures and drawing of injection molding mould
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Fig. 4 Element model and delivery system for watch case

simulation

Fig. 6 The flow pattern around pin in experiment.
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Fig. 7 The result of around pin in numerical simulation
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Fig. 8 SEM npicture after(a) injection molding and after(b)

sintering for created weld line

Fig. 5 Element model and delivery system for watch case

simulation
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Fig. 9 Weld line location by experiment(a) and weld line

location predicted by simulation(b)
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Experiment simulation

Experiment

(Lower gate) results

(Upper gate)
Fig . 10 Flow experiment and simulation results
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