(=8 s=24471255(X](1997), H6H HeZ
J. of the Korean Society for Technology of Plasticity Vol. 6, No. 6, (1997)

SEAR EClAE BHIHQ| AISHEsML} LA

A" A - AYF
(1997 8% 14 A4

The Injection Molding Analysis and The Mold Design for
Automotive Plastic Fender

Heon Young Kim, Joong Jae Kim and Young Joo Kim
Abstract

The injection molding process is analyzed to get the information on the mold design parameters and
the optimum process conditions for automotive plastic front fender. The gate position, runner size and
cooling channel are determined by the estimation of the flow balance. packing time, uniform cooling
andwshrinkage and warpage in the injection molding analyses. The procedure can be used in the mold
design in the early stage when developing plastic parts.
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Fig. 1 Finite element model of front fender in injection
molding analysis

Table 1 Process parameters of productivity

Process

condition

Unit

Process prameter

Injection

volume

screw stroke

stroke profile (1-10)

filling/post-filling switch-over

Injection

pressure

suck back

injection pressure

packing pressure

holding pressure

Injection

speed

back pressure

Sl

injection speed profile(1-10)

screw revolution

X g

Injection

time

suck back speed

filling time

packing time

holding time

Heating part

cooling time

Hot runner

hopper -> nozzle

Coolant

hot runner temperature

coolant control

Injection machine

clamping force
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Table 2 Detailed description on runner/gate and cooling

channel
Product resin PPE
cald runner 1
Runner/Gate system gate diameter 10~30
gate type film
channel 9/5
. channel diameter 15~18
Cooling channel system baffle 5
baffle diameter 256~30

Table 3 Resin data

Resin Unit PPE
Density (con.) kg/m’ 1013
Specific heat (con.) J/kg-k 2600
Thermal condutivity {con.) W/m-k 023
CTE. m/m-k 11.8E-5(0~807T)
Melt Index g/10min 53 - 74
HD.T. T 191 - 199

Table 4 Detailed process conditions

Items Process_condition
Resin temperature 280~300 T
Eejection/ambient temperature 100/25 T
Coolant temperature 65~85 T
Filling/holding pressure time 3/7~3/14 sec
Ram speed profile stroke(%) 6 steps
speed(%)
Postfilling/holding time(%)
) 3 steps
pressure profile pressure(%)
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Fig. 12 Pressure curve of gate and cavity
(process condition 2)
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Fig. 13 Volumetric shrinkage rate distribution
(process condition 2)
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Fig. 15 Temperature difference between cavity and core
(process condition 1)
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Fig. 16 Temperature difference between cavity and core
(process condition 2)

Table 5 Results of injection molding analyses

Items Run
filling time(sec) 3.02
Filling pressure distribution{MPa) 86
Postfilling temp. distribution( 1) 286~ 295
analysis clamping force(ton} 26003000
volumetric shrinkage(%) 0.35~2.15
temp. difference( ) 0~48
Cooli
oomg mold wall temp.(") 75~104
analysis
cooling channel eff. 0.1-11.4
x-displacement{mm) ~5.0~4.08
Warping . I3
X y-displacement(mm) -85~16.2
analysis —
z-displacement(mm) ~157~120

Max =50 unit=mm___

(a) X-displacemet

Max.=16.2 unit=mm

(b Y-displacemet

unit=mm

{c) 7 displacement

Fig. 17 Displacement distribution after analysis of
injection molding
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(a) Front view

(b) Side view

Fig. 18 Product of plastic fender
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