FT2AG7E T 20009 % FATEUI] =3 pp. 441~444

TrotE =20 UE AEMHEE A=Re 2 uE

EEH ML o 2

An investigation into Weldline Strength According to
Induction Heating Conditions

Dong-Hwi Son, Young-Soo Seo, and Keun Park

Abstract

Weldlines are generated during the injection molding process when two or more melt flows are brought into contact. At
the welded contact region, a *V’-shaped notch is formed on the surface of the molded part. This V’-notch deteriorates not
only surface appearance but also mechanical strength of the molded part. To eliminate or reduce weldlines so as to
improve the weldline strength, the mold temperature at the corresponding weld locations should be maintained higher
than the glass transition temperature of the resin material. The present study implements high-frequency induction heating
in order to rapidly raise mold surface temperature without a significant increase in cycle time. This induction heating
enables to local mold heating so as to eliminate or reduce weldlines in an injection-molded plastic part. The effect of
induction heating conditions on the weldline strength and surface appearance of an injection-molded part is investigated.
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Fig. 1 Finite element analysis results: (a) magnetic flux
lines, (b) temperature distribution at the end of
heating stage (unit: C)
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Fig. 2 Experimentally-measured temperature
distributi-on at the end of heating stage
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Fig. 3 Tensile specimens with single/double gates
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Fig. 4 Measured surface profiles at the weld region
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Fig. 5 Comparison of measured tensile strength

4. 8 &

oo g £ dAFoME nFd FErldd 9
& 75 FYMEE L5 AEAHYEE d=g
A9 AF E AxE FAAI] A% d3E A
3t olg g AFARE 89d3td AR
2 SR = 8

(1) 259 FE/ES Agstd IdEEL 7}
et A7) 3 2309 J1EA FYEHYY 2x) F
g 166.5C7AA AssHe ¥l 9 g 2 &
HE 2EE 80T oldE Jeht} F39 AyR
EEE JFEHeE 719E & g FUsA.

(2) 173 FEES AFAH F3Y AEA
Fo] &g AAAHE-5A: G¥k Polycarbonate
Ay 71&0] 227um 99 =gkl Yoyl o
027um £ #7|Ho % A3 AnHon AYE
9] JF/EFAEL NAT 5 YU

(3) 279 AJEFE AMEEt U9 H oz d=¢g
AL FAANY B9 AFAEE AAT A 14
9] Ao]EE AL Z-$ol uldl 21.66 kgffom? T
9 ZEAs 7 SR, i nFAstde
AN AS 1711 kgfiem® BHE AZR =7 FAHE
of dxglQle] g A=A YiE Hage
g% 4 A

FFoe A7) A7EAE EdE E¥82H A
243F9 94#F2 AH 2 A= Feo 88
F A& Aoz AgAd.

% 7]

2 d7e Fa71939 FL797e804HK
3 Aol XNYdog 3y dydnz @
A A EA FA=ERY

2nzd

{11 Malguarnera, S. C. and Manisali, A., “The effects of
processing parameters on the tensile properties of
weld lines in injection molded thermoplastics,”
Polym. Eng. Sci. Vol. 21, pp. 586 — 593, 1981.

[2] Malguarnera, S. C., Manisali, A., and Riggs, D. C,,
“Weld line structures and properties in injection
molded polypropylene,” Polym. Eng. Sci. Vol. 21,
pp. 1149 - 1155, 1981,

[3] Tomari, K., Tonogai, S., Harada, T., Hamada, H.,
Lee, K., Morii, T., and Maekawa, Z., “The V-Notch
at weld lines in polystylene injection molding,”
Polym.Eng. Sci. Vol. 30, pp. 931 — 936, 1990,

[4] Selden, R., “Effect on processing on weld line
strength in five thermoplastics,” Polym. Eng. Sci.
Vol. 37, pp. 205 — 218, 1997.

[5] Kim, J. K, Song, J. H, Chung, S. T.,, and Kwon, T,
H., “Morphology and mechanical properties of
injection molded articles with weld lines,” Polym.
Eng. Sci. Vol. 37, pp. 1202 - 1210, 1997.

[6] Tosello, G, Gava, A., Hansen, H. N., Lucchetta,
G.,and Marinello, Characterization and analysis of
weld lines on micro-injection moulded parts using
atomic force microsco-py (AFM),” Wear, Vol. 266
pp. 534 - 538, 2009.

[71 Park, K., Choi, S, Lee, S. J.,, and Kim, Y. S., “Inject-
ion molding for a ultra thin-wall part using induction
heating,” Trans. J. Kor. Soc. Mech. Engng. (A}, Vol.
32, pp. 95— 102, 2008

- 444 -



