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Abstract

For the development of an electric molding machine with low energy, high performance, and high
reliability, characterization, finite element analysis and fatigue strength analyses were performed. Strain was
measured by strain gages bonded on electric molding machine and compared with stress analysis results using
I-DEAS. The analyses showed good agreement with test results. By means of the comparison, we could draw
an adequate bouhdary condition for the stress analysis of the components of electric molding machine.
Additionally, we could verify the load distribution mechanism among the parts. The life prediction results for

tie bar and thread zone showed infinite life.
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Fig. 1 (b) Location of strain gages on tie bars.
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Fig. 2 Strain history of each tie bar for 50tons loading.

Table 1 Average stresses and forces of each tie bar.

Tie bar
name

Tie bar 1| Tie bar 2(Tie bar 3 |Tie bar 4

Max. ave. SUM
stress 5.55 5.64 6.24 573
(kgf/mm?)

Force (kgf) | 10890.1 | 11071.9 | 12256.8| 11240.8 | 45459.6

Force (%) | 24.0% | 243% | 27.0% | 24.7% | 100.0%

Fig. 3 Location of strain gages in a fixing plate.
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Fig. 4 Location of strain gages in a moving plate.
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Fig. 5 Strain histories of the fixing plate under 50tons
loading condition.

4 ¥y
Aold 53" AFE
R

Table 2 Strain and stress in the fixing plate

FP,,, FP,,

Gages Max. Max. Max. Max.

Tensil. | Comp. Tensil. Comp.

Stain | 306 | 448 33 -69.2
(pe)

(kf';f;;z) 064 | 094 | 069 | -145

micro-strain

time (sec)

Fig. 6 Strain history of the moving plate under 50tons
loading condition.
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(b) Boundary condition II for the fixing plate.

Fig. 7 Boundary condition for the fixing plate. Front Back
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FUE YAAC $Ro E e Pho
tie bar 7} 1A = B0 A )stE9 50000kef S A Ho) HEFL 0.1lmmol3, $EEXE
F343sl= Rolth Fig. 10 3+ 2t} Fig. 10914 & 4 ol.‘io] o] %3
ol TR BAzA A ANZAE 1Y go) nag weg AolA MP,, o)A ZHE &
-0.60kgf/mm’ o] i1 sfA1S FalA Lol
£ oF _05lkgfimm? O BlWA 2 A s}
AT, w3 ol & Fa WA A 89 AA
Bas A5 5 Aol 0]”4 3
HA AEA Azl A 2 ool gl o
AN e7HEE dhF B 7lEEAs] AAxd
3 vus FaM =& AU
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Fig. 8 Stress distribution of the fixing plate.
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Fig. 10 Stress distribution of the moving plate.
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Fig. 11 S-N curve of SCM440.
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Fig. 12 Schamtic diagram of tie bar thread zone.
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Fig. 13 Notch region of the tie bar thread zone.
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