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An experimental and simulation study of flow balance in multi-cavity plastic
injection molds
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ARTICLE INFORMATION ABSTRACT

Original Research Paper The main concern in the design of multi-cavity molds is flow balance between cavities. Any departure
Received 15 January 2017 in flow balancing of the cavities can result in difficulties in processing and quality of injected parts. In
Accepted 16 March 2017 this paper, flow balance in a two-cavity plastic injection mold with different sizes (or family-cavity

Available Online 23 April 2017 mold) was investigated. Moldflow software was implemented to predict the filling phase through the

cavities. Diameters of runners related to each cavity were adjusted to attain a balanced flow. Evaluation

Keywords:

Multi-cavity mold of the flow balance was conducted by injection molding as short-shot and measuring the weight of each
Runner cavity. A high density polyethylene (HDPE) was applied as plastic material in this research. Good
Flow balance agreement was observed between experimental and simulation results. Moreover, in this paper one of
?hor! shot the runners could be resized while injection molding via an insert located in the mold. The effect of
ensile test flow balance on the tensile properties of the injection molded specimens was investigated. The results
indicated that the parts obtained from the balanced mold exhibit a higher tensile strength and elongation
at break up to 14% and 18%, respectively. The dimensions of injected parts were measured. It was
found that there are not any differences between the shrinkage of specimens obtained by balanced and

unbalanced mold.
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Fig. 1 Dimensions of cavities: a) tensile, b) bending test specimens (all
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Fig. 4 Representation of contouré a) filling and b) pressure in
balanced mold

oVl B o jLad (G oot (Al sl ils ales 4 S

ol 55 9.16 mm 5 10.89 MM sls had b ey g0 [87] 598 LSS
Oyl ooliinl b 0,5 0 )3 5555 oRal, jo a8 oo slaiwl Gubos
=YL LJB aS g0 10 5 00,5 Jes odd GuiVl &Sjgea JB
95 c0yh dsmio "5 S 0gd o solitul egd il 5l ol Jlaiane

A2 oo lis olRaly o 1) b jus] coa 5 (Sleds g & s

lhg‘l:“lej'l' -3
Bt (nl )0 5 86 Ja8 (69, b Smdly Bo,F il oSl S
"L S b bl (L eoylnl 5 5o 9e2ge Slae w1l oals oolaxul
Sy ol 83 18 oolatul 5y90 STl candig X Jawgs ool aisle
Sedly b asline a5 ol 20 gr/10 min Clde oL, asls lls
5 lde sled (ol slaiolesT 5ol o o g jlodcds 43 ool solizul
ooy 5 35 MPa (5l ¢ 5,5 ,lad B0°C §190°C s 5 a4 JB

Diameter =10.89mm
O

o —
o o -i
o o S~
_.I Injection gate

Diameter=9.16mm

Cz

Fig. 5 The manufactured a) inserts b) cavity plate and c) installation
method of inserts

L ] cwad g, (7 9 0,0 asmio (& dgd i) (IS S0

® HDPE5620EA

287

v sles 220 °C Clie slos il oo 5 asliu] elul 190 °C (sles
Slge 0aisS paali slpiin b gllas 27.6 CMYfs oz (00 5 30 °C LJB
ol oo ools ylzs "2 IS 0 a5 g ysbilen 0l i glialge 4o
bl s e ond LS5 e b 5 Lol i 99 5l ol olal, e
oMbl "3 S as as S las 0 12 mm sBal, g0 (sla,lad
sads ools plzs "3-a JSa" o aS (5 sbled aad e lii ]y 0jh> 50 ya
Gl s Sy 585 00 S I pead 5 IS 08> ol
SLed "3-b S o ol 015 S leoyas o o g oleg 4o DS
44 oy g0y Lad OS] .l oals ools lis 35,55 slel )0 By
0y 93y Hla8 M| LVl LB S 4 sbowss gl .owl MPa
ol bz Vb sl eolerig gy Bl 52l b Calioe
_b|93LSA 515~.\J}n o )..f)).a 0 ya LS‘)" ff)).: CJa.n.a L alfdbl) Oolo
L5|J..| Loles ProwCs |) 08> 10 LS‘)'.’ olf.aﬂ) canlio ).|a§ )15.)35 Sygody
ailen a5 Ban JLad G slialge 1o by WYL o 5l 0,8 eolatul
aO padais 18 MPa jLid ()l 0ed asiie Cuwbioe el B, Lud
SHp 9 S=oS sbhoyax gl glia)se aiws ol Cawodady oRal, sla,lad
ol b as ams o ylis "4a JSG" el 10.89 MM 5 9.16 MM LS 5 4
ogis g0 oamlie "A-b KB o Wigd e g le) SO 0 Lao e aolKal,
ol 0.1 MPa 55,55 LU o JLad s aS
ab atle 3,5 B wael Cavoay ol sl ks 5l soliiul b
Ols & Ceol ouds wils 5y5b B (b 0 GplE o plyes
ol o TSl S jsliie cnl & apsl Spzaa T LT, VUL ol
IS aes als 1) oK) hd bge Ojgoay b ol aid § 18 o8,
ey Sy i 53055, 2 0,5 B sl JUS 5 e s
a2y B Vb Wlgr oo Saodly Olie ol s el by Lcl
Slgo 3l sy o3gaome lp 1) 32,5 B Gl B9y eea b 25k
b Sl 3551 oS sl s p3lSe 5 5 Smdly
Slge ey G 29, )0 roge Dyged B0 ,S o 8 colatul 0,90

[s]

Fill time
2395 2.494
1.871

—~—
1.247
0.623
a-uall 0.000
[MPa]
Pressure at V/P switchover 17.76
=17.76 [MPa]
13.32
=

| 8.878
4.439
b"f’ 0.000
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