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Table 3-1 Strength according to material type

Material Type strength Resin Strength
PS 0.75
PC 0.85
Amorphous 0.470.95 PPS 0.83
SAN(AS) 0.8
ASA 0.85
PP 0.86
Semi-crystalline 0.8571.0 POM 0.870.9
HDPE 0.92
GF re_inforced 05095 PA6-GF 0.6
(dep. On fiber content) PC-GF 055~ 065

Table 3-2/ Weld line strength according to GF. wit'

13]

Resin GF wt.[%] Tensile strength [%]
0 99.2
14 66:6
PA6 33 46.2
50 37.8
63 36.5
PSU 30 62
SAN 30 40
20 67
PP
30 64
10 38
PPS
40 20
10 87793
PA66
30 56764
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44 FA

rr

PPE, H|ZAH

o,

: TA= ABSE AESH. PPFA= GS

Caltex A}e] Hi-Prene M540S, ABS<#]+= Basf AF¢] Terluran GP-22&

ARESEATH Aol AREE A9 &A= Table 4-1¢ YEFU AT

Table 4-1 Physical properties of PP and ABS

T PP ABS
. . . est

Physical properties Unit

Method M540 GP22

Tensile Strength MPa ISO527 33 41
Flexural Modulus MPa ISO178 1,450 2,100
Rockwell Hardness MPa 1SO2039-1 71 34
1ZOD Impact Strength ;
(Notched 23C) KJ/m ISO179 13 37
Specific Gravity g/ ISO1183 0.91 1.04
Melting temperature T ISO3146-C 200 220
Heat Distortion
Temperature (¢ ISO75 95 97
(18.6kg Load)
Rate of Molding % DIN16901 1.0~25 0.4~0.7
Shrinkage
Flammability - UL-94 HB HB

_25_



—
fite)

el

(?:}.

g G 140=9]

e

N
!
<

it

hJi

At Table 4-2& A A

S

e

o

ol

Table 4-2 Injection. molding ‘conditions

A ] KR o no oo

A IS ] B m o F © ©

%%%%505000

=B ESEPS RS el el e
=

= & X X
-]

— SR

2 = g

o) N 2 O

o ~ o 7 [28NG

= = E 2 o

S = 8 O g =

3 g @ Q9 o

sl = 2 2 S o 1B

S = 2 g~

o [EI R

2 = 85

SHI-

_26_



0

%0

A

A

4.2.4 At

ZaWE Mold flow MPI 6.1 Ag3

A

3% CAE

=
=

A}

.

B

p—

i

)

—_
fite)

—_
fite)

%] (midplane mesh)

]

om w4

A

5

o]

A a3

?'53‘8

S

=

el
il
i
T

Fig. 4-3 A shape of mesh model

_27_



A ZRle A= A4S 7] flete] EkAE whe AlE 7] (universal

test machine)s AF-&3to] Q1% A|FHAl A]F

dpx

£=50 mm/min, FHd <l

etz 2000N, Hd & Zol= 150mm=z 2= AHo <

ol

A A&
stttk A= 2}le] zlolg FHAet7] fsiA= Time group Inc.]
Hand-held Roughness Tester TR200S AF83t 1, 9= gklo] zlo]e}
Aol F4& fste] A= e Az AIFQ AR P ARE Imm

4 1A g Fo) EH 252 Z4skel U= ol G Rl Eu A

Fig. 4-4 Universal test machine

_28_



Fig. 4-5 Surface roughness tester
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Table 5-1 Valve gate on-off time

Gate 1

Gate 2

Gate 3

open close

open close

open close

Condition 1 0 sec |30.1 sec|1.47 sec

30.1 sec|1.47 sec| 30.1 sec

Condition 2 |1.25 sec | 30.1 sec

O.sec |30.1 sec|1.84 sec| 30.1 sec

Table 5-2 Physical properties of material

Manufacturer LG chemical
Trade name ABS XR-401
Family Name ABS
Melt g/cn 0.92192
Density
Solid g/cnt 1.0429
Melt Mess-Flow Rate g/10min -
Ejection Temperature € 90
Transition Temperature T 103
Min. T 235
Melt Max. C 275
Temperature
Suggested T 255
Min. T 40
Mold Max. T 80
Temperature
Suggested T 60
Max. Shear Stress MPa 0.3
Max. Shear Rate 1/s 50,000
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Fig. 5-4 Properties of material
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Table 5-3 Results of injection molding analysis

\ I'st simulation 2nd simulation

melt temp.(C) 255 255
condition mold .~ |cavity 40 50
temp.(C) y B 60 50

measure | level measure level

fill time (sec) - O great 2.26 great

cycle time(sec) 35.1 good 60.14 poor

result [ pressure(MPa) }+-49.81 great 60.15 good

clamp force(ton){-435.92 | great 595.26 good

deflection(mm) | 4.985 great 8.758 poor
weld line - great - great
synthesis valuation great poor
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Fig. 5-6 Pressure distribution
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(b) 2nd simulation

Fig. 5-7 Weld line
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A study on the minimizing of weld line

in injection molding

Seong—Ho Shin

Department of Automotive Engineering, Graduate School, Pukyong

National University

Abstract

Plastic injection * molding is the way of molding products by
freezing in a“mold with pressurization and injection.” At that time,
the quality of plastic produet wasn’t important, but nowadays, it is
required that the magnificence —of-—appearance and mechanical
strength of product are on the basis of plastic products. It is
required to minimize some flaws, such as weldline, flow mark, sink
mark, void, jetting, air trap, in order to improve the quality of
products.

Weldline, one of the poor maintenance, is recognized very serious
problem, in case of combining between a separated flow front on

the appearance of product, that is reason of deterioration, relating
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to quality and magnitude. If there are some holes in the process of
molding, weld lines are formed, which brings about more
mechanical and structured deterioration.

In general, the quality of injection molding is decided by
multi—dimensional design space, such as material, mold, part,
process conditions. So, we have to control all variables in order to
make a high—quality injection molding, and it depends on a
optimum design. This research is objective to minimize Weldline,
one of the deterioration,~and contributes to._improve the quality of

completed products, brand image of domestic motor corporations.
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