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Process optimization for the steam injection molding
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Abstract : The water has been the suitable for the cooling medium until now. But the water as cooling medium seem to
have the limit for high speed injection. The steam plastic molding injection use the steam as the medium when raise the
mold temperature. The weld line has been the major quality problems in a plastic injection parts to be difficult to be
solved. These problems in injection-molded plastic parts are difficult to find the reason because these issues are usually
in tradeoff realtions with each other. The purpose of this paper is to obtain the optimum injection moulding condition for
improving the quality of plastic injection parts and to inquire the productivity improvement with the measured cycle time
by steam plastic moluding injection. Based on these numerical results, the guidelines of mould design and injection
processing condition were established. As a result, the improvement of quality and the reduction of cycle time was

achieved.
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Fig. 1 The shape of plastic Front parts & delivery system

Table 1 Specifications of the mould

Gate type (S}laidtz Hot runner ljgvgp:yl'cslt?nﬂ
Ty | Py | Ren | A
Y ALE Table 191 HERL A AvIE

(cawty)"ﬂ’— ARG, s 1 Tl

a#3ste] 94 Hitachi Metals«l CENALS AH&-3H3
th Fig 29+ #o] 343 AulEelE =8 A=4E

= 98 53 A A EEES aryste] vl
g AP e Rie] AAsGon Wt
TR F A7 Ogmm, X A 16mm™ Al
FAESFE 14mm71 20l 7

st A= 8 E
= e 38 &% AEES 93 2% A4
(TYPE CA @32mm)= AH&sIlem o5 <jsfo]
=3 el W21 2HE 16mm7E] 9] 1A
o AMAEE 7}%1*8}04 AR, 57179 AFEE
FA el 5 54 A8 18] st HY(Hot

runner) 6= /‘]'%0}9&‘:}.

Fig. 2 The sectioned diagram of mould steam line
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Fig. 3 The Cavity shape for the high glossy mold
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Fig. 4 The schematic setup of steam controller
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Table 2 Optimum injection molding condition

1 2 3 2
Speed(%%) 45 65 2 | 35
N 1 2 3 4 S0
Serew position(mm) |~ 20 18 | 10 | s8
1 2 3 4
Pressures(7%) 85 75 | 45
Injection time 15 sec
Cooling time 28 sec
Cylinder NH H | B2 | B | H4
Temperature('C) 25 235 | 235 | 235 | 195
Mold Max % T
Cavity Temp. Mold Min 80 C
Condition Spply Max 165 C
Spply Min 31 T
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Row A FERIS gRsec™ S EUTE ojuf &~
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Fig. 5 The weld line position of part molded by low steam
temperature

Fig. 6 The parts molded by the optimum injection molding
condition

gol 4% A Az LEsh Wt A HALE
A7} 245 Ajol2Ehlo) Aotz el

g0l YR 0 Anens A
B A2 Bl B ©
JHUF okl 2% deelelo] v ovziu}. o

- 12 -



o

A, PO 2
e S T A

M

(keal) , t AHh), k : DH=E (kealim
BO), A: P8, A SRAK(0)F ek

3t Holl tigk =Sk ¥ Y (specific of heat)
S Table 391 HFERSATE

Table 3 Thermal conductivity and specific of heat about water

and iron
Material Iron Water Water
Temperature( C) 20 40 200
Specific gravity 7900 992.3 864.7
specific of heat 0.108 0.998 1.076
Viscosity coefficient - 0.659 0.160
Thermal conductivity(k) 62 0.540 0.572
Themperature conductivity 0.073 545 6.15
Fig. 79 =8 &52%9 539 AnE e W}
g Y eha o gade 28gEe
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Fig. 7 Temperature variation on the cavity

Thermal conduction course

Red line : steam supply temp
Yellow line : cavity mould temp
Blue line  : cooling water supply temp

Max temp of
cavity mould
Min temp of
cavity mould

1 cycle for temp variation

The changing temp graphe in 1 Cycle injection

Fig. 8 One cycle temperature variation on the cavity
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Gas(steam) ~ MOULD

condensate

Discharge pipe

Fig. 9 Operation of separator system
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