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A Study on Formation of Ejector-Pin Hollowness in Injection Molding

Jing Chung Huang*, Hi-Koan Lee**, Gyun-Eui Yang***

ABSTRACT

This paper presents formation of ejector-pin hollowness in injection molding. Injection molding process is
widely used in production of plastic part for good dimensional accuracy and high productivity. However, the
injection molding leaves ejector-pin hollowness on part, which causes bad part surface and quality. Dimensions
and profiles of ejector-pin hollowness are measured for formation of ejector-pin hollowness. The formation of
ejector-pin hollowness is traced with dimensions and profiles of ejector-pin hollowness. The compression force

and moment cause ejector-pin to form hollowness on part surface.
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Fig. 1 Diameter and depth of ejector-pin hollowness
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Fig. 2 Thickness of injection molding parts and depth
of pin hollowness
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Table 1 Temperatures in molding (°C)

plastics melting mold ejecting
PP 230 35 93
ABS 225 60 88
HDPE 230 35 100
POM 200 90 118
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Fig. 3 Measuring direction of ejector-pin profile

Fig. 4 Magnified hollowness of ejector-pin
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(a) Left profile (x230)
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(b) Right profile (x230)
Fig. 5 Profile of ¢ 2.5mm ejector-pin hollowness
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(a) Left profile of hollowness (x420)

(b) Right profile of hollowness (x200)
Fig. 10 Profile of ¢ 3mm ejector-pin hollowness on PP
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(a) Left profile of hollowness (x230)
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(b) Right profile of hollowness (x230)
Profile of ¢ 3mm ejector-pin hollowness on
LDPE
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(a) Left profile of hollowness (x350)

(b) Right profile of hollowness (x340)
Fig. 12 Profile of ¢ 3mm ejector-pin hollowness on
POM
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Fig. 14 Hollowness by momentum of part
rpovaple mold plate
v % Fig. 14 (a)oll A £33 o2 Aste] APAFo] v
o - on FAsTt A% &2 W bl WFL, okl
_____________________________ ejector pin = guol ok A d W oW AT A oA HE
| th vkl dE Aol A 3H FES A
- fch, e A4S g Uy BHe) 3%
( 2 &3] B7rEA e AdEoln Fig. 14 (b)o}
N ol wy B4 4T 4 o A T fgH
(AAbaye]l Hx, 7F o = BAHe] AAzbolh
(b) on ejecting 13 4 bollA A F e 58 35
Fig. 13 Hollowness by collision of part and pin gt baT kel M HHEEE AP A aolA
9] o R ol ol HAX Ha FtolMe =
ROl 4, dE A olg ugels, T EEY drt. ol Azel qagel <8 33
I ee 23 F4goeletn B 4 Y o}zl kol MAFCE Fig. 10014 Fig. 128 ®¥
AxEo] & PPt LDPEZF d4lE o] %2 POME
. thagell A F3 AA 5o FAE A 9
52 slHMeEoz ot Ul BN PP
AFER] FHoR AF P ZAo| e
W7bse FEoR s BA9) Aol Ay 4
I 2A Afolol Fol ATk Fig. 14 (a)°ll A
Ny AEN LR FAHE BN AEY AF
oz A% H4 £EL A A
b a
C D,
'2/\ Fig. 15 Contour of hollowness on part
d ] O
e A p7t Uy & 4 0;]»632\}4 BA A He

-3

(a) The first stage

Zlolt}, = ol b-at7b3 Zol 3
AFFol o éﬁgiﬂ 22" §3 dEHL E
Habo] AT} Fig 152 APAELY WA 249

k4]



i - ols - Fel

g A3 2] A9 A6

k2 goltt, &9 o HL 45% Hro AA
H(a =45°)0] HEd AFEAE AFel oAl FHA
g 59 IS . a8 FAHRE AHEA
q AEe Fe e won FEko] B 9H
B A EFo g HYPFL

Ay 40130 77 R ET ohehFe] A
el ofaiq abel Pyt

Fig 16 28 A4%¢ 339902 Jehd 2
otk Al 43
Sejste] moBYS
@ =W AR we

AL A A Yoz FUAoE west

Y

A AEAY AE AW EHY &7 Y4
74 9 BE A% g 2o

(1) 9% 28 £4 Holsh AA £Ho] A
se) Frstel #AL waAT AT, 2
47, A4 Sre) QAR WAL Aok BH AF
A A LRt A g3 LERT $E ok
£u97 gt AEE Bl 99 £40 ¢ e
%+ ok

2 9% B8 4 A7 BRI gmH=
= Aeola Bwe] AU AFY olgAl B
Wk B egel o AHH 58, AFY 2
oz HUeFe Wastel, B3 WAHA @
o AFRA &2 9%GoL A Go| 47
N EAY 2 T BPT P4l ¥k a9
b oEAY 9% g%e JUHOR ¢EA§ol
WA BAR FA Gyl frk

HDEH

i

1. 98, AFEAE7IE 1, 71-dATFAL pp. 32 -
33, 1999.

2. S. C., Lee, et al, Analysis for filling stage of
injection molding considering compressibillity and
phase change, KSPE, korea, Vol. 18, No. 12, pp.
60 - 65, 2001.

3. S, Han, et al, Optimum design of process

o

conditions to minimize residual stress and

birefringence  in  injection  molded  parts,
international journal of KSPE, korea, Vol. 2, No.
2, pp. 17 - 25, 2001.

4. FF o, ANAEFTIZEA, THAL pp. 219,
2001.

5. &%, AHEEEAEA, TRIAL pp. 181, 2000.

6. Y. koizumi, et al, “Experimental Investigation of
precision plastic lense cutting,” JSPE, Japan, Vol.
65, No. 12, pp. 1809 - 1913, 1999.

7. Y. kobayashi, et al, “Relationship between core
surface roughness and ejection force for injection
molding,” JSPE, Japan, Vol. 67, No. 3, pp. 510 -
514, 2001.

8. M. Amano, et al, “Precise injection molded parts
for fiber-optic communications,” JSPE, Japan, Vol.
66, No. 10, pp. 1514 - 1517, 2000.

9. J. C, Huang, “A study on selection of gate
location in injection molding plastic parts,” Journal
of mold technology, Taiwan, Vol. 50, pp. 28 - 33,
1999.

10. C. W., Lee, et al, Intelligent design system for
gate and runner in injection molding, KSPE, korea,
Vol. 18, No. 9, pp. 192 - 203, 2001.

11. J. C., Huang, “A study on detecting area rate of
inner ejector-pin in box type plastic parts,” Journal
of mechanical technology, Vol. 173, pp. 162 - 177,
1999.



