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A Study on the Molding Technology for the Preform of Blow
Molding Through Compression Molding
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(Received November 16, 2006)

Abstract
Novel compression molding system for preform has been developed in this study. The preforms for injection blow

molding and injection stretch blow molding are being manufactured by injection molding. However it contains gate mark
that affects the bottom crack in the PET bottle. The compression molded preform does not contain gate mark, thus the
appearance quality of bottle has been increased and the residual stress near gate(bottom of the bottle) has been reduced.

The thickness distributions, haze, and transmittance are well accepted for the preform. Also, flow characteristics of the

resin between a core and cavity could be analyzed through computer simulation.
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Fig. 1 2D Drawings of preform and blowing product
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Fig. 3 Plastification unit of compression molding

machine

2.2.2 7taBtEA|

Fig. 32 X F 4544 EL 71998 A=
& 2472 JtAasPgA el 2a /79 Hd A
FE ldrpmol™, 1A ZH2EARTE FUHE 3
9, 7FEA-Y <t £ o]F H FAFE =
e 23F, HE AR FAAA H EEA
S0z FA=E vt A AFTL A
A Thaztel ke 23golw, FhASEA Fol ¥
Zeo] gle &eLzadE H3ste FER

o FHoj#E e 140kg/emo] o
2.2.3 dEHYAE TN
A=A Ado] AT ARE AloluAv T

PET CHIP PPR ©]% ZI#|o]=% AA ©|T} Table 1 9]

AEdzAE Jeha loh
2.3 PolyflowE 0| &%t &Hd sl
AEAYS & u FHUFANA FAY 5E



e
il
o

Table 1 Compression molding conditions

Resin Cooling | Compression | Compression
Resin | Temperature | Temperature force Time
() () (kegdem?) (sec)
0
PET 260 10 100 10
CHIP 20
PPR 30
AA 0
280 20 100 10
Core
Total Elements
11310
38mmn
53.9mm

Resin I25‘4mm

Cavity

110mm

L

{a) Modeling {b) Mesh Generafion

Fig. 4 Modeling and mesh generation

BS 6 (Core)

Newtonian, Isothermal

2D Axisymmetric
Time-dependent (400 step)
SD2 : Isothermal mold

BS 3: Contact

SD3 ; Velecity = -2 mm/s
BS 6: Contact

BSi:

Contact surface

BS 3 (Cavity)

Contact surface

Free surface

Contact wall : BS 3 (Cavity)
Contact wall : BS 6 (Core)
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Contact surface BS 3 (Cavity)

o
ofh

of core and cavity  Symmetry

Fig. 5 Boundary conditions
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Fig. 8 Reguired thickness distribution of preform
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Fig. 9 Thickness distribution of preform according to
compression condition-PET

Resin Temperature : 260°C Resk.xTemperumxt 1 260°¢C . - N = =
Cooling Temperature 20°C Coofing Temperstire 30°C Fig. 9% A&z A4 E2 57E vl Aolct
Compression Pressure : 100 ko /o Compression Pressuee : 100 kygfo?
Comgression Time : 10sec Compression Time : 10sec ja]u oﬂ}\-] = 7}-1:,1], Q—o] 1, 2}:‘}1 EO\lEoﬂ}ﬁT‘:‘ 7]
(c) (d) = 3] 2= EXS °o A3
Fig. 6 Compression molded specimens for various FAFRG FAgkel A e olAE H¥
- —. -
cooling temperature at 260C of molding 3 =gl FEY 23S #A Ao S
temperature 71&EF% JhE 4 9(280-20-17.53)F HHE 7]
p

N

E 5o THE AL AT 5 Aok

49 IJEANME APLmrt Fof 3F0]
A3, o & TAEM vl& FAS 7+ =27
FFo] gol] Ho A7t FAA vhee A
Hodrh o]AL 3, 49 TAENMNE U4F
S W7t ogd] o2 s AF YF
FEo] BAF Aow HAY,

(O8]

s

O
e

52 12 o E ofy
o U ju o

5, 69 EQEEZ THE AFAYET} FobAle
Ag & & Ak ot Fue| @ge Ee wE
Aoz P AHFFY EE IJAE FAA
FEo] gl 7 ARE AFel HUA
W WL LR Ao Sl
Compression Time : 10sec Compression Time ; 10sec 00}7] 6“/\'1“:- Zg@,}"} ‘g‘%}:’é‘ 7:”%]:'%1— - 9}]\0-]
Fig. 7 Com r(:;sion molded s ecims:l)s for various oF 3vl 2= FEAN FEY = dHS WE
¢ cooli?lg temperature alt) 280°C of molding T A=S 3}%_ 7’4\_0] %gj}}:}jﬂ wddn
temperature Fig.10 & A4 02 AP AHdA FAE

6/8tT 2N BEX|/M 163 M1F, 20074



4 - Target Size
3.5 - Injection Molded Specimen
-+ Compression Molded Specimen(280-0)
o~ 3 e .
E ~..
g 25
Nt
é 2 -
é 1.5
1
0.5
0 . . . . |
1 2 3 4 5 6
Measurement Point

Fig.10 Compression of thickness distribution between
injection molded and compression molded
specimens-PET

Fig.11 Sampling point in the specimen for the
measurement of haze and transmittance

22 RAFI Yuh. AEAIAF FHFL
17.3g0] = ?J%”ahﬂ%iﬂ %7 vxg AA
(2802008 TAZZARY 2 EAEAN Gt
9] Aele ot Hxd BEE EYFI Uth
ol AL AFAHFAFTH AEAHBAEFA FA A
AE7F 2 Aol fivke A ReFT Yok

3.3 & Z9| Haze, Transmittance
2457 dehuR @ Adex 280C, ¥

F2% 0T, &EL4H 100kg/en, LFHAZE 10sec
o A¥xez AT AFE Figll 3} 2|

Al 990 E U9 Haze, Transmittance =% 8+

¥

Fig.12 = Haze ¥ Transmittance ¢} F3 %S v}
B Aol Hus £ S el ohuch e
e Holi ,\)\9_‘11 Transmittance = = 3% X| (50%
o hHETH F& @S Hoja vk wepN, FY
g A F JE EEYE ZEF9 HFPol 7}
T8 Aoz Fdddrie].

ofh
L]
ofo
I
i)
ot
o,
oft
N,
v
2
-

100 r

g 90 T o ® -®

3 80

§ 70

= 60

g’ r

§ 50 r

5 40 r

o 30 r

N 20 L @ Transmittance (280-0)

T —-— -
oL Haze (280-0)
0 L J

1 2 3
Measurement Domain

Fig.12 Haze and transmittance in the specimen-PET

(a) Injection Molded Specimens  (b) Compression Molded Specimens
Fig.13 Comparison of birefringence pattern between

injection molded compression molded
specimens
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Fig.15 Velocity distribution
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