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Micro injection parts based on cell container
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Abstract: Microscale polymer melt filling process is complex due to many factors involved. In this paper,
depending on the characteristics of microscale filling flow of polymer melt, the micro injection mold for cell
container was designed and manufactured with several technologies, including variotherm system, vacuum
system and micro-electrical discharge machining (EDM). Based on the Taguchi experimental design
( HDPE ) and

polyoxymethylene ( POM), and their interactions on the quality of molding micro part were

method, the process parameters were studied with high-density polyethylene

investigated. The results showed that for HDPE, the influence of mold temperature on filling rate was the
principal parameter in the molding process. Packing pressure was the secondary factor. The impact of melt
temperature and packing pressure time was relatively small. The experimental results also indicated that for
POM, the influence of melt temperature on filling rate was the main parameter in the molding
process. Packing pressure was the secondary factor. The impact of mold temperature and packing pressure

time were relatively small.
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Fig. 1 Diagram of cell container
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Fig. 2 Schematic diagram of mold variothermal

2.2 HEZRHE

T RREIR, MBI RN SRR, &
Ba, MAMERENEL &, RNERNTH
B, BEFHSATEARARIEHN ., &
BAREABRRT T EARHE L, HEREN K
PR BUR BRFA , B X OB I R T B BEAT HE
[ AXFBIHWHEZS T RIEROE. T,
PORHFT . AR . 20 B TE A0 SR AT 80 R e i 2 B
W, GSMINE 3 B, B LA 8 THE £ R
BATALR, ERE. SWE. BREZEER -1
EAGE IR
2.3 |RIRIT

BMREM A KO8, EER e THE R



BRI A 8 U S R T + 3001 -

F 118
spru¢ O ring of silicone
silicone ring venting channel

o T Jinsert
jecting pin temperature
cold slug puller transducer

B3 mAZEREHR

Fig. 3 Schematic diagram of mold vacuum
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Fig. 4 Schematic diagram of mold insert
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Table 1 Level of factors for HDPE

Level A B ¢ (packingDpressure (packinngressure
(mold temperature/"C)  (melt temperature/*C)  (injection velocity/ %) .
/MPa) time/s)
1 65 205 0.5 34 0.8
2 70 210 1.0 36 1.2
3 75 215 1.5 38 1.6
4 80 220 2.0 40 2.0
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Table 2 Level of factors for POM

D E
Level A B L ¢ (packing pressure (packing pressure
(mold temperature/'C)  (melt temperature/°C)  (injection velocity/ %) /MPa) fime/s)

1 65 200 1 44 0.8

2 70 205 3 46 1.2

3 75 210 5 48 1.6

4 80 215 7 50 2.0
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%4 POMHRZBRER
Table 4 Results of experiment for POM

No. Mass/mg Volume fill percentage/ %
1 0. 009 2.5
2 0.029 8. 45
3 0.133 38.23
4 0. 280 80. 65
5 0. 068 19. 6
6 0.078 22.4
7 0.129 37.13
8 0.263 75. 8
9 0.221 63. 83
10 0.228 65. 67
11 0.033 9.6
12 0. 088 25. 4
13 0. 091 26.15
14 0. 089 25.68

15 0.233 67.23

16 0.262 75.52
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Fig. 8 Photos of micro parts for POM
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