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Study on Prediction of Mechanical Joining Strength
of Blow Motor Case Joint
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(Abstract)

In order to reduce the weight of the blow motor case and to maintain the strength
of the motor joint, the mechanical joining strength is to be predicted. The true stress
- true strain curves for finite element analysis were obtained through tensile tests of
HGI and DP 780 steel. The mechanical joining strength was predicted through an
explicit finite element analysis and the accuracy of the predicted results was verified
by actual sample test. The regression equation for predicting the mechanical joining
strength to the thickness of the DP 780 steel was derived. The minimum thickness of
DP 780(1.2mm), which is equivalent to the joining strength of HGI(2.6mm), was
derived from the equation.
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Fig. 1 Motor case forming process schematic

diagram(a) and joint shape(b)
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Fig. 2 Specimen drawing and dimensions
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Fig. 3 True stress — true strain curves for HGI
and DP 780
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Table 1 Element, contact and step boundary

conditions
Order Linear
8 node linear brick
Element Type (reduced integration,
hourglass control)
Edge size 0.5 mm
Type Surface to surface
contact
Contact SI|d|ng_ Finite sliding
formulation
FI’IC.tI.On 0.2
coefficient
Step 1 Interference fit
2 Tensile mode (5mm)
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1st Step — Interference fit
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2nd Step — Tensile mode

Fig. 5 Joining strength analysis results for
HGI(thickness: 2.6mm)
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Fig. 6 Force-Displacement curve calculated
from the joining strength analysis of
HGI(thickness: 2.6mm)
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Fig. 8 Force-Displacement curve measured from
experimental of HGl(thickness: 2.6mm)

5. DP 780 71 LT ol

TE Alo] Aol 20%0142] AFeE {3 DP
780 &4 FA 2.0mm HE&& AE Fol Aot

S, Mises

1st Step - Interference fit

2nd Step — Tensile mode

Fig. 9 Joining strength analysis results for DP 780
DP 780 #8392 wl LEl AlolA o]FH
o] A% A= %3] 1A Fig. 49} Table 1
oA Zledt AR 2AlEdE HGL 7
2.6mmeflA DP 780 7 2.0mmOo= WS 7
Fuaste Sustac. A WA

0411771 uiyt = A oA Smm QI SIS
él’}"\:‘ Flg. 99} 71"4’
DP 7809 &3taield ZAzRE 7|44 A

orRo] Mol Ak $lolAl Fig. 49 df
Z ARl zHigko w3 Hhee ALRE Ay}
125 g Fgsls2 17,598No|thFig. 10).

2

20000 -
18000 4 DP 780
16000 4 — = = HGI

14000 4

Dispfacement(mm)

Fig. 10 Force-Displacement curve calculated
from the joining strength analysis of
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Fig. 11 Regression curve for joining strength of DP 780
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Fig. 12 Force-Displacement curve measured
from experimental of DP 780 2.0mm
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