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The effects of rotor incorporated mold for the elimination
of the welding line in injection molding

Student : Ta-Yi Huang Advisor : Dr. Ray-Quen Hsu

Department of Mechanical Engineering
National Chiao Tung University

ABSTRACT

A built-in rotor inside the mold was designed: The rotor’s surface was constructed with
the purpose of disturbing the skin layer-and.core 1ayer of the molten material and hopefully
destroy the fountain flow structure of plastic flow. Several specimens were made by changing
the rotor’s surface profiles. Angular velocity, four polymers were chosen as the parameters.
3D TIMON and FLOW-3D were the software used to simulation the filling process.

Experimental results showed that the rotor in the mold did twist the welding line and in
some cases even made the welding line disappear. The effects were more apparent in ABS
and ASA. While on PC and PMMA specimens’ surfaces were found showing surface vein
near the rotor. PMMA is easily occur fracture along the edge of rotor. Numerical analysis

showed the similar results as the experiments.
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4-2 PRSP HIT
4-2-1 3 Bt
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H%/‘{a%aé#%‘,\;ﬁ/ﬁ {;T’pﬁj/gﬁa) Fd % bJT,: i T,;Hi{r@; T
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241 b 2B B Ry 4!

Specimen NO. | Material [Rotor's angular velocity (rad/s) | Rotor's profile
1 ABS 75 Typel
2 ABS 25 Typel
3 ABS 0 Typel
4 ASA 75 Typel
5 ASA 25 Typel
6 ASA 0 Typel
7 ASA 75 Type2
8 ASA 25 Type2
9 ASA 0 Type2
10 PC 75 Typel
11 PC 25 Typel
12 PC 0 Typel
13 PMMA 75 Typel
14 PMMA 25 Typel
15 PMMA 0 Typel

" 447 2 Rotor's profilezi-$+ P& W] 4. 3 2 8t g 4 +H 3 -
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Pneumatic

Pinion

Base Plate

M42 e LW

(a) 2§75 (Typel) (b)) 47 (Type2) (c) p w2 = ¥4 (Type3)
43 R e
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H  CN H 2N H Cc=0
S
O—CHs

Bl 4.5 ASA ¥ =4 3 %4[39]

CHs;
——CH2 C

C—0

O—C

B 4.6 PMMA ¥ 4 3 B 4[39]
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[
o-D—6-Do

CHs; O

Bl 4.7 PC ¥ =4 3 %45[39]

Thickness 3mm

80 mm

A

gate

10
Location of Rotors ®10 mm

B 4.8 %34T R P2k E
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FLOW-3D ° 3D TIMON & _#£ 2% e 37w 2 7 5088 » e §_ 2 4 50 err 41 i
ot E R R ) 3 S e kR > FptEy P W 3D
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Ve & IR 22 GMO (General Moving Obstacle) # ic foft & & & & 3¢
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B BTN RS S e RN R E IR o

5-1 ¥ 8#c 4 ek 3D TIMON
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L 2ART AL EITA S
H s ERA AT RS e iy R R
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birefringence, Retardation, Polarization
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University ) *8v & &7 KILHEF 2 etz > Hjlvo it 9% 3DCAD & 2 2.

STL #2277 2] » 2 = 3D TIMON # % i s {7848 & * 2. Tetra
Mesh - 3D TIMON # "~ 47 8cd8 4 5 7 5 1 & » ;¢ f ¥ &1 (TR AR
¢ooacdg e A & 3D TIMON 3 3070 4 d 4k e e il » B H s hs 47
g4 4p e

£ o

=)

5-2 nHgE 4 L 478c FLOW-3D
FLOW-3D #_d % & Flow Science Inc. "7 % > ¥ MF 7 %42 5 H
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7 A B2 AN R ARNE S TR T R AR
FAE AR o B R A d £ PFR2 VOF ;2 (Volume Of Fluid Method )
A AR SRR RS BV EL A2 RIFAF TS
R EPER O R* ool 2 5 3 UL 42 (Finite Difference Method >
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5-2-1 General Moving Object model
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AR PN ARA S 2 BREE
Lig i 2 & o
2.3D TIMON Hic#t 4 47 ©
3. FLOW-3D #icHt A 47 o

5-3-1 iE i T &

AA1* CAD $rteE 205 G- 35 A e ] 4.6 » 3 B-F ) 3 1t =
FLOW-3D 12 2 3D TIMON. #%it #% & STE Bl e o £ djp s = %
B endb R S #2533 3D TIMON ° ch M B nELE £ 2 * &
FLOW-3D 423t ¢ » 3D TIMON 7k B cht bl gk & 4 4ol 5.2 & 8- B
Cross-WLF ek & 3B > d Bl 7 rdb R §"EF A M2 T 7 5 b pFet
% > o d % FLOW3D # * en%_ Carreau Model,4—®] 5.3 o & #_p o B~{F 1
F - WML B A 47 B0 3R * ¢ Cross-WLF ek B H7) » Fpt & 5 2L 12
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¢igt o B 5.4 8 41* Table Curve 3D &2 ic#8 (8 5 4k 1 £ A3k #-7)
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# 5.1 45+ S45C 2 B T R EF A

Density KG/m® 7800
Conductivity 29
(W/m-k)
Specific heat (J/ 494
(kg+C))
Thermal 44.19
Conductivity
(W/ (m+C))
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weldini line location
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Bl 5.1 3t s 470042
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Strain Dependence
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T=

a = (mutmpl)
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C = (muhmp3)

Man-MNewtanian Viscasity
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Viscosity of GE Plastic LEXEN 141
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B General Moving objects
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Global parameters

Coefficient of restitution

Coefficient of friction
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—Mumerical coupling of GMO with fluid

(v Explicit

" Implicit
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% 6.1 F B A0 &

Material ABS ~ ASA ~ PMMA |PC
Melt temperature 250C 320
Filling time 12 sec. 12
Packing time 1 2 sec. 2
Packing time 2 4 sec. 4
Packing pressure 1 20MPa 20MPa
Packing pressure 2 70MPa 70MPa
Cooling time 20 sec. 20 sec.
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