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ABSTRACT

A Study on the Injection Molded Flash Generation
Mechanism and Parting Line Gap

Hong Ju Jung

Advisor @ Prof. Bang, Hee-Seon, Ph.D.
Department of Welding and Joining Science
Engineering,

Graduate School of Chosun University

Flash defects have been studied in various fields. In this study, flash
characteristics were studied by identifying the principle of generation of
flash defects as a way to control and minimize flash defects. Material,
product shape, product location, pressure, mold temperature, melting
temperature, frozen time, and flash characteristics were analyzed to
understand the principle of generation of flash defects. In addition, the
characteristics of the flash and parting line gap were analyzed to predict
the maximum allowable interval of the parting line where flash defects were

not a problem.
Flash is a cosmetic defect affected by liquidity. Among the main
generating factors of flash, if the material, temperature, and pressure are

changed, the length of the flash changes a lot, so caution seems to be

_V_
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needed. When adjusting the parting line gap, the flash length occurs in
proportion to the three squares of the gap, so care should be taken not to

exceed the maximum al lowable interval.
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0 X i
= |njection point 20100
. 100 10 190 |
. 300 ’
Fig. 2.1 Ideal model
Table. 2.1 Materials & model name
Materials Mode! name Manufacturer
ABS ABS HF380 LG
PA6 Ultramid B3K BASF
PAG+GF30% Ultramid B3EG6 BASF
PAG6 Ultramid A3W BASF
PAB6+GF30% Ultramid A3WG6 BASF
PC [UPOY 1301EP30 LG
PP B1750 Hanwha
PP+Talc20% TB72S Hanwha
PS 25SP LG
SAN 82TR LG
- 6 -
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Fig. 2.3 Equipment in Woojin DLO0OAS
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AHEZ1A Wooojin DLI00A5
A= PP BI750
e o =24 0A(mm) 0.14
LR o © AE 4 (mm) 2.5
E 29 25(C) 30, 40, 50
2524 2%(°C) 240
K 2K(bar) 27, 30, 35
HAAZK(s) 0,0, 4
& (bar) 32, 55, 55
= AHE R A A TH(s) 0.2
‘ e o | FRZAIAZKS) 5
e 9] x| (mm) 26, 28, 58
. £E5(%) 20, 38, 25
H A9 X](mm) 26

Fig. 2.4 Injection molding conditions
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Table. 3.1 Hourly pressure rise rate of ideal model
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S E Al2el B0l ek LIEHH Zd0ICH. Fig. 3.62 ABS H

HE HatE LEE UEHH A 0IC.

o
LIEFH ZJOICH. Table 3.2= ABS HF 380 ME2 MHE, Baxs, T2 AlZte

500+ 12 2 10]
—_ - r
2 400/ 104 x 8
= £ .l w ]
© 300 > @ b
< g # > 4
= 200 o 2 4
3 24 r

3 5]
2 ] 2
5 100 2 g
04 01 01
0.00 0.01 0.02 0.03 0.04 0.05 0.00 0.01 0.02 0.03 0.04 0.05
Time (s) Time (s)
(a) Shear rate (b) Velocity

Fig. 3.5 Changes in time dependent

_ T=215[q]
_ T=2283[C
_ T=2417[C
T=255[C]

M [Pa-s]

o 0000
T (/5]

Fig. 3.6 Viscosity of ABS HF380

Table. 3.2 Change Shear rate, Velocity, Viscosity in

0.00 0.01 0.02 0.03 0.04 0.05

Time (s)

(c) Viscosity

time dependent

Shear rate Average flow rate Viscosity
1/s) (mm/s) (Pa-s)
1 540.85 12.59 199.06
2 480.48 11.07 231.04
3 406.56 9.13 307.33
17 -
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4 362.55 8.03 366.73

5 333.94 7.32 415.61

6 308.99 6.73 467.16

7 297.56 6.45 494.23

8 276.39 5.95 551.46

9 252 .49 5.39 629.77

10 235.05 4.99 698.82

" 222.79 4.80 735.78

12 203.74 4.27 857.76

13 182.85 3.80 999.27

14 130.47 2.65 1589.07

15 100.33 2.01 2252 .61

16 80.79 1.60 2982.16

17 62.56 1.23 4122.45

18 33.19 0.63 8935.01

19 12.15 0.22 28628 .81

20 1.72 0.03 268662 .60
3.2.5 e NSAIZH TE S4

V3tE2 de 2= (Fountain flow)l E&s2 == 20 = SHLIOICH. [11,12]

D3tE(Frozen layer)2 MAE2 A2t M UWRQ 20 s =0,
D3HE0| el M2 H2 8 RS0l ES0HM EAl 200 &S =
E0.[14] 2 AR0AM= 2 HEo ZEAS0| HEE I DSHAIZIE HHE

am
0x
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rr
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0.025 1ABs 0,021

T~e SAN 0.117
0.02 /
PC 0.147

5
%‘0.015 %_(—rps 0.155
S PAB+GF30% 0168 PA6 0.175
£ oo }?G/—PPHALQO% 0.209
g PP 0.18
£ 0.005 N
& PABE 0.30% 66+ GF30% 0403
0
0 01 02 03 04 05

Modified thermal diffusivity (mm?/s)
Fig. 3.7 Comparison of modified thermal diffusivity and solidification time

Table. 3.3 Modified thermal diffusivity and solidification time

of materials
HEHAE (i /s) 1 3HA| Zk(s)

ABS 0.1056 0.0215
SAN 0.1165 0.0178

PC 0.1466 0.0149

PS 0.1548 0.0138
PA6+GF30% 0.1679 0.0113
PAG6 0.1751 0.0109

PP 0.1804 0.0105
PP+Talc20% 0.2090 0.0090
PP66 0.3019 0.0072
PP66+GF30% 0.4029 0.0051
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Z2d 2z olE A2 MW FHIOF S0 Oet A2 OE = LIEHUWH
AULCH. PABGHGF30%2 d< =gd 2H2H0| It H0l A SciAl 220t Z0|
NeZ BHO| DIYCH. BHH PP R =gd 2620l JtE SO0tA SHAl 2201
M FHefet ez UERU. E2d oE 2632 0fefel OIole= UEFLESOI
Sdst MEE HB2 SHL S&0 et HGH 0. £ HIt29 |2
Lt EOt22 &0l HEE HetME Hatets &olg 4 UJCH [11,12]

PA6+GF30%
PA66
PA66+GF30%

PA6+GF30%
PA66
PA66+GF30%

PA6+GF30%
PA66
PA66+GF30%

000 002 004 006 008 040 012 014 016 048 0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20
2mm Allowable gap (mm) 2.5mm Allowable gap (mm)

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 020 0.22
3mm Allowable gap (mm)

(a) 2mm gap (b) 2.5mm gap (c) 3mm gap
Fig. 3.8 Maximum al lowable gap by thickness variable
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27bar 30bar 35bar

30bar
(b) Mold temperature 40C

30bar 35bar

27bar

(c) Mold temperature 50C
Fig. 3.9 Flash defects of PP BI750 injection products

— T=180[C]
— T=19%.7[C
— T=2133[C
T=230[C]

nnnnn

A [Pa-s]

Wo___ odos
HEE [1/s]

Fig. 3.10 Viscosity of PP BI750
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