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A numerical study on blow molding for manufacturing PET bottle consisted
of single body
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Abstract : Forming of PET bottle was performed by injection-stretch blow molding. Blow molding is process of
contacting the dies with air of materials by pressing. In this paper, the aim was to improve reliability of technical
stabilization for the PET bottle that is last productive product and process technology which was able to do maximization
by a preform performance enhancement of the uniform thickness that took temperature and a characteristic of materials.
Preform design and dies manufacture were conducted using injection blow molding analysis results. Therefore thickness
error of 5% for PET bottle can be obtained in this paper.
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(a) FE model (b) Boundary Condition

Fig. 1 FE modeling and boundary condition of blow molding

Fig. 2 FE modeling of blow molding

(A) 0.0 sec (B) 0.3 sec (C) 06 sec (D) 50 sec

(@) 00 sec (b) 0.3 sec (c) 06 sec (d) 50 sec

Fig. 3 Deformation(ABCD) and thickness(abed) accoding to time in blow molding
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Fig. 4 Variation of height direction

24 Journal of the KSDME, Vol.2, No.3, 2008



0z
o
2
=
o
+
i
il
2
-

&%ol dAM @ PET 87| HMZts fIs E29

o
it — e — B
(a) Assembly drawing (b) Preform (¢) Cooling channel
Fig. 5 FE modeling of preform and cooling channel
Lrotdfions = i Fivtisi] =T i ¥
(a) Result of filling (b) Result of shrinkage (c) Result of warpage

Fig. 6 Forming analysis of preform

Fig. 7 Injection molding product and drawing of single body

Table 1 Deviation of thickness of sampled preform

® 98 6 e

S22 M2H HM3EF, 20084 »



ol
]

)

=
e}
q

A=
3}7]
a8 8b7] flete] 32kl il o]
FEIAh AR AE sidel A

=]
=

?_
o

g A7} ol oz T
o37) wizel] 77

e
ol

‘%iﬁjrm

ot Q]

1} A
A
ES
& 5

fo ko O poi
>
)

ot e e

o
- B Al
o

o Jo S

N

L

o
sspol

Zfe] of

R
o el

bol W7k DG ALEstol
2] o)

479
Fold £ Q=% YASG o, Lel¥E o
$28 bubble Feje] W2k AdE P
dut GeUE olgstel ZHFE Yo} o] ¥
o) 2409] AolEE FAste] 31 FYL F3)
=5 47 s

=

Z=
=

3.2 AFE MY sl
AFE Aol A AR A= SK A A A
A= PET F4& Ao A& AIRE 20
sec, 78 =% 25T |8 2% 290C B AIE10
sec B H2 i AREE ] 80%E Ak
Fig. 6(a)= preform A%
< Yek Fig.olth €4
Alzke] g Eom A
A7 LA X =

=)

£

Fig. 6(b)+= preform
X5 Yeld Fig.elth
T = 58 i A
A oAy FARAAE LS 74
= 5 BXEE Ho F3 ok
TR 7o #yHoziY
ML S wrouw AAs] Y
RHoj o} Aol 93] WAlE v

H%lﬂl&
o o el
o i

7}

Z

=2

al

=

S
1R o p M o o\

B
~

£gH

Sl
+

7t ok 25
A7} EERAH blow 43

N O 0 e o Mool i Rkl X0 kol Hor ol rlo rlo k1
ot T % e
tlo

4 o e

A BEE oA
A=

woll wlal AEe] F7A7F

BE B7HEQ Wzt A7 desit
Fig.6 (c)= Zg]3&l

= Fig.olth ol2f%

g3t v §7)9]
=

Aol = o)

A e

o e R d)lo] Huw A
WA= FEE] Aol
e WA= AAS
Ze)E Gl &5 74 4
#?l PET 87] 7719 wtdslel] & 9=
A AP W ook 22
T UEE Aol vk ook

4. 4 &

F= Az sk, et 22
AT

L A5 29 A% =

qke] PET 87

_1
S5

5% "

27199
olell

A7V EANEAL

e,

[1]1 J. P. MCEVOQY, C. G. ARMSTRONG, and R.
J. CRAWFORD ” Simulation of the Stretch
Blow Molding Process of PET Bottles ”
Advancds in Polymer Technology, Vol.17,
NO.4, 339-352, 1998

[2] X. -T. PHAM, F. THIBAULT, and L-T. LIM
" Modeling and Simulation of Stretch Blow

Journal of the KSDME, Vol.2, No.3, 2008



=80l AUME PET 87| HM=Ee ¢

)

Moulding of Polyethylene Terephthalate "
POLYMER ENGINEERING AND SCIENCE,
AUGUST 2004, VOL.44, NO.8, pp 146071472

[3] SONG WANG and AKITAKE MAKINOUCHI
" Three-Dimensional Viscoplastic FEM
Simulation of a Stretch Blow Molding Process
" Advancds in Polymer Technology, Vol.17, No.
3, 189-202, 1998

[31 Z J. YANG, E. HARKIN-JONES, GH
MENARY, and C. G. ARMSTRONG " A
Non-Isothermal Finite Element Model for
Injection Stretch-Blow Molding of PET Bottles
With  Parametric Studies 7 POLYMER
ENGINEERING AND SCIENCE, JULY 2004,
VOL.44, NO.7, pp.1379-139%0

225 2Ets|X| M3 M3E, 20084

st

2f

= oo
=2F

M

S

27



