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ABSTRACT

This paper presents the use of Moldex to simulate flow of plastic in liquid stage on
injection molding process. The parameters affecting weld line and sink mark were studied .The
results obtained in this work show the characteristic of flow at different condition such as melt
temperature, mold temperature , filling pressure , packing pressure , cooling temperature , cooling
time and holdingtime. These parameters set have actually result in weld line and sink mark
problems in actual injection stage. From the results, it can be concluded that higher melting
temperature result in lower fluid viscosity thus higher flow velocity behind an insert. However ,a
drop in velocity near the insert is observed where higher flow velocity occurs further away from
it. Lower velocity leads to a longer time delay of the melting fronts to fill up the cavity and this
explain larger heat loss in liquid plastic near an insert. Injection pressure also plays the role in
liquid velocity but does not affect to shrinkage. Packing pressure ,cooling temperature, cooling
time and holding time relate to shrinkage of the product. These mechanisms subjected to further
study and can be concluded that cooling temperature, mold temperature , cooling time , holding
time and packing pressure are important factors in sink mark problem. Melting temperature and

mold temperature are the factors that control the appearance of weld line in part.
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o = thermal diffusivity ~ 10-”7 m%s
h = plate thickness ~3 x 103 m
Ty = mold wall temperature ~ 50°C
Ty =melt temperature ~ 250°C
Tg = ejection temperature ~ 100°C

Minimum cooling time for centerline to reach
Tgis Te~23 sec.
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the direction of flow.
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- msuasunasduruaues Weld line

Weld line due to ob struction (hole) in the flow path of melt stream, divides the melt
stream into two streams. These sireams rejoin later resulting in weld line.

Weld line

In this example, two melt stream move insame direction. Hence, crientation along the weldline is
not affected much. This weld line is stonger than the weld line caused by head-on collusion of melt
stream.

: Wall thiciness ratio T3 m addition o
vis cos ity of melt & irgectionspeed
determines the progress of maltin cavity.
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Weld Iines shown in these
sketches are due to yarationin

wall thickness.

Last spotto ﬁ]l-
These sketches show how the enbaps aix - with
variation in wall thickness ratio black maxk.
alters the weld line position.

Progress of melt with
respect to time is shown in
dotted line.
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External comer should also have radius
to reduce sink mark and stress reduction
to improve impact resistance.

Lo Ko

05-07

RIB WALL THICENESS S HOULD BELESS
THAN THE MAIN WALL THICKNESS TO
AVOID SIVK MARE AT FJUNCTION.

Sharp internal corners act like anotch,
through which crack cen propagate in the
event of highimpact. Itisrecommended to
have aradius of 0.5 10 0.6 times wall
thickness at the comers
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Specific Volume

Constant Specific Volume V =V,
RT
Spencier Gilmore V=V, +
K-
. Y (
Tait Model V=V41-Clnj1+—
BT

Vo =b, exp(-b,T)
BT =b,exp(-b,T)

Modified Tait Model(1) V =V, (l -C ln(l + %—D
Vo =b, +b,T,,
BT =b,exp(=b,T,, )
T,, =T-=T,
T, =b, +b,P
Modified Tait Model(2) Vo=V, (1 ~-C ln(l + %D +V,
T, =T -b,
T, =b,+b,P
if (T 2T,)

Vo =bu. +b2J.Tb
BT =b,, exp(-b,,T,)
V, =0

else
Vo = bls + szTb

(3.1

(3.2)

(3.3)

3.4)
(3.5)

(3.6)
3.7
(3.8)
(3.9

(3.10)

(3.11)
(3.12)

(3.13)
(3.14)

(3.15)

(3.16)
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BT =b,, exp(-b,.T,) (3.17)
V, =b, exp(b,I, —byP) (3.18)
Heat Capacity
Constant Cp =C,, (3.19)
Thermal Conductivity
Constant k =k, (3.20)
Viscosity
. o
Modified Cross Model(1) n= - (3.21)
1+C ()’
T
=18 exp(T—”+D -P) (3.22)
Modified Cross Model(2) 7 = 77? — (3.23)
L4y 75)
(#+27)
n, =Bexp|—+D-P
T
Modified Cross Model(3) n= ﬂ? o
1+@w/n)
=4 T ~T:)
=D, exp| ——-—E2 3.24
¥ p[A2+T-J%) 624
IT.=D,+D,-P (3.25)
A, = A, +D,-P (3.26)
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1+@w/n)

T
M, =B exp|—>+D-P
T
Tas  n=0.273 T,=1.0553x10"
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Specific Volume Widumnendaumiy V, =094 cc/g
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Definition for layer

Type Element Type Color
name
Entrance Melt EMS$ Green
o)
I Entrance Gas EGS Green
T Entrance coolant EC$ Green
RC$1000X
Runner Cold Red
RC$1000X
RH$1000X
L Runner Hot Red
RH$1000X
1
CM$1000X
N Channel Melt Red
CM$1000X
E
CG$1000X
Channel Gas Red
CGS$1000X
Channel Coolant CC$1000X Red
3D FC$3000X
Face Cavity Not Define
FACE FC$3000X
Face Base FBS$ Not Define

14 y
TasFuamluunazFussdoadimuan Layer 19904
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