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A Study on Improvement of Dimensional Accuracy in
2-axis Bending for Automotive Blow Motor Case
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{Abstract)

In case high strength steels are applied for press-formed automotive parts, it is very
difficult to secure forming accuracy due to large springback compared to moderate
strength steels. In this study, a repetitive step-wise forming analyses based on secant
method was proposed as the die design method for mandrel(bending tool) for the
2-axis bending equipments. A bending die with circular mandrel was designed for the
DP780 blow motor case of which diameter and thickness are 70.8mm and 2.0mm
respectively. Forming tests were performed to verify the validity of established die
design and the results were compared with that of conventional HGI(Hot galvanized
iron steel) blow motor case. For additional improvement in forming accuracy, an
elliptical mandrel was proposed and its validity was verified using forming analyses
based on secant method.
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Fig. 1 Configuration 2-axis bending equipment
for blow motor case
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Fig. 2 Comparison of mechanical properties, HGI
vs. DP780
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Fig. 3 True stress - true strain curves for HGI and
DP 780
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formed part
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Table 2. Error in diameter and out of roundness
of formed parts(DP780, 2.0mm thickness,

unit:-mm)

No. Diameter ggr?lretlenr roizér?efss
1 70.8311 0.0311 0.0632
2 70.8232 0.0232 0.0603
3 70.8268 0.0268 0.0606
4 70.8155 0.0155 0.065

Average 0.0245 0.062

Table 3. Error in diameter and out of roundness
of formed parts(HGI, 2.6mmit, unit:mm)

No. Diameter (?i;rriretlenr roiﬁfir?efss
1 70.8572 0.0572 0.0637
2 70.8447 0.0447 0.0415
3 70.8467 0.0467 0.0328
4 70.8487 0.0487 0.0632
Average 0.0493 0.050
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Table 4. Vertical and horizontal length of
mandrel (bending tool) and formed part
for each optimization steps(Unit:mm)

Vertical length Horizontal length
Step formed formed
mandrel mandrel

part part
1 70.80 72.13 70.80 70.82
2 70.00 71.18 70.60 70.77
3 69.68 70.71 70.72 70.75
4 69.74 70.78 70.42 70.76
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