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Tie-bar Elongation Evaluation of Toggle Type Injection Molding Machine

Hyun-Suk Jung*, Joong-Hak Yoo"

Abstract

This paper studies the relation between the deformation of platen caused by clamping force, the bending stress and
elongation at the tie-bar in injection molding machine of toggle type. These data are analyzed through analytical molding
and numerical approach by tensile tester. The effect of bending stress on the stress concentration of teeth and nut system
is also analyzed by 2 dimensional numerical approach. The bending stress of tie-bar caused by platen deformation becomes
less than 20% of average tensile stress. And the effect of bending stress on stress concentration at teeth and nut system
of tie-bar is found to be small.
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Fig. 1 Clamping force mechanism of toggle type
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Fig. 2 Mold bending status according to the clamping force
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Fig. 3 Tie-bar schematic diagram of bending deflection

ol Efojute] FES L Kol Z(beam theory)

= 4 S3kof 4 ()3} Zo] frEgh
My EByr o )
b= Lin[_ELin
714 BEe BAI, Ie BAHRUE, Lpe 38 HMPA 5
g4ol, Lt = Etoju} 4o, M W RHIE, r& Efoju} 1H,
6p= 24 F9 HE YERd
3. M Hx Y wy
B2 AFA 2SS 915t 100417t 54k Aled2
24l A=Y 310bar, A 100ton EZ4] AFAEAE 7]
(E-Max 310/100, ENGEL Co.)Z A43}¢th. Alglo] oA
FAE H7tE AAs] Hste] uAPEH Side] 2 E
o= EfolaF UES 2743to] Fig 49} o] 114 gutat olF
7] 3158 ¥k Wyhzto] 1,800mm7}t HEE 243
o AREEE719 B ﬂii WS 93 HlAE 592 Fig 59
Zo] 15 Yl olFS Fuof| FASIA: HAE 582 14
53} o] 5F0] A= FestA BYo] HEF HEAIE o]



H3A - 858
Stresslengtn Table 1 Chemical compositions of tie-bar
C Si Mn P S Cr Mo
038~ | 0.15~ | 0.60~ | Max Max | 0.09~ | 0.15~
0.43 0.35 0.85 0.03 0.03 1.20 0.30
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Fig. 6 Model for 3D contact analysis

Contour Plot (Analysis system)
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Stress displacement in tie-bar

i 1 front top = 1, yellow
‘2 : rear top = 2, gray
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Fig. 9 Clamping force distribution in tie-bar
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Fig. 10 Elongation distribution of tie-bar
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Fig. 11 Bending distribution of tie-bar
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Fig. 12 Graphical representation of last measurement
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