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Hemming Process Design of the Permalloy Shielding Can for the Stiffness
and Shape Accuracy

Sun Bong Lee”, Dong Hwan Kim™”, Byung Min Kim™*

ABSTRACT

This study shows the process design and forming analysis of permalloy shielding can that support the automobile

multi-display parts to indicate the accurate information of car. This study is particularly important, since the accuracy of

permalloy shielding can is known to affect the magnetic properties such as coercivity and permeability quite sensitively.

The objective functions are defects such as hemming wind, hemming length, hemming wrap and tightness in pre-

hemming process. The pre-hemming angle is considered as design parameter. The commercial finite element program
PAM-STAMP™ was used to simulate the pre-hemming and hemming process. The ANN (Artificial Neural Network)
has been implemented for minimizing of objective function and for investigating effect of punch angle relevant to the

pre-hemming process. The results of analysis to validate the proposed design method are presented.
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Fig. 1 The structure of cross coil movement of fuel gauge
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Table 1 Mechanical property of permalloy PB

Thickness 0.3mm
Yield strength 298.79Mpa
Tensile strength 664.85Mpa
Young s modulus 125.85GPa

Max elongation 23.6%

Lank/i‘)rd value for planar v .72, rast 145, ren 161
anisotropy(r)
Hardening exponent fn} 0.286
Stress-strain characteristics T =1033.950.0012+ € P
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Fig. 2 The drawing of permalloy shieiding can
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Table 2 The specification of permalloy shielding can

Item Requirement
Material Permalloy PB (SUPRAS50B) 45%Ni
Thickness 0.3¢ 0.0Imm
Tolerance £ {1.15mm

Burr 0.05mm Max

Magnetic properties (He} 0.1 A Max

No visible dumage scratch, greasy stain, stain etc.

The roundness within 0. 1mm from "4t "B"

Dimensions & magnetic properties to be measured after final heat treatment
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Fig. 9 Comparison FE-simulations and experiments for pre-hemming angles in hemming processes

Table 3 The result of the simulation and experiment

Roundness Hemming-wrap | Hemming-wind
Angle
(9 Before | After Sim. Exp. Sim. Exp.
(mm) (mm) (mm) (mm) (mm) {mm)
105 0.036 0073 0.038 0033 0332 0.250
120 0.047 0054 0053 11042 0.365 0.200
135 0.058 0.050 0.059 0050 0484 0.160
Tightness Hemming-length
Angle
(9 Sim. Exp. Sim. Fxp.
(mm) (mm) (mn) (mm)
105 0,669 780 1.702 1687
120 .66 .798 1664 1.687
135 0.613 0.789 1.694 1.663
*Before : Before heat treatment, After : After heat treatment,
Sim : FE-simulation, Exp : Experiment
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Fig. 11 Hemming and pre-hemming die set and final

product of permalloy shielding can

Table 4 Verification of results between neural network
and experiments

Method Neural FEM Experiments
network
Items (mm) (mm) (mm)
Warp 0.044 0.036 0.036
Tightness 0.797 0.769 0.797
Roundness 0.046 - 0.041
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