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Parametric Study of Hemming Process and Evaluation
of Hem Quality Using Simple Models

W.M. Choi, J.K.Lim, C.D.Park and H. J. Kim

Abstract

Hem quality can be determined mainly by turn-down and roll-in. Turn-down, that is created by the
elastic recovery, can't be easily detected and measured since it is usually as small as 0.03mm. This
study is focused on the precise evaluation of the hemming defects through analytical and experimetal
approaches, and on the investigation of the influence of process parameters on the final hem quality.
Implicit finite element analysis of plane-strain hemming process is performed by using a commercial code
ABAQUS/Standard. Experiment and measurement is also carried out for steel and aluminium sheet
metals, and the results are compared with those of analysis.
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Fig.1 Schematic diagrams of hemming processes

Table 1 Process Parameters

Process Parameter S(){JT:;)’I Level*
0.5(steel), 1.0,

Flange die radius | Ra (mm) 72.0(Al). 3.0
Flange length h(mm) | 8 10,12
Pre- Face angle o (deg) | 43 (fixed)
hemming | Insertion angle | 0, (deg) | 47 (fixed)
Pre-strain (Aluminum) & (%) | 0,510

Flanging

* The levels of the standard model are underlined.

2

7_——————I

Turn-down
N
. S
Roll-in

Fig.2 Definition of hemming defects
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Fig. 3 Finite element model
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Fig. 4 Stress-strain curves

Table 2 Input values for finite element analysis

E(GPa) v i to(mm) | ti{mm)
Steel (SPCEN) | 200 0.3 0.15 0.7 0.7
Aluminium 69 0.3 0.15 1.2 1.2

(¢) Main hemming

Fig.5 Comparison of deformed shapes between FEA
and experiment (Steel; Rq=0.5mm, h =10 mm)
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Fig. 6 Skin profile enlarged in thickness direction
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Fig. 7 Orange peel (Al; Rg=1mm, h=10mm)
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Fig. 8 Influence of process parameters on turn-down (Al)
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Fig. 9 Influence of pre-strain on the pre-hemmed shape
(Al; Rg=2 mm, h =10 mm)

y (mm)
0.025
g .
0 000 .l\ I : - . ‘- .. X
e : - Exp{e0=0%)
005 LML — FEA(€0=0%) ||
N - Exp.(e0=10%)
* - - FEA(€0=10%)
-0.050 T '
0 10 20 30 40 50

mm
Fig. 10 Influence of pre-strain on the final skin profile
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