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A Parametric Study of the Hemming Process

by Finite Element Analysis
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Abstract

Implicit finite element analysis of the flat surface-straight edge hemming process is performed by using a
commercial code ABAQUS/Standard. Methods of finite element modeling for springback simulation and
contact pair definition are discussed. An optimal mesh system is chosen through the error analysis that is
based on the smoothing of discontinuity in the state variables. This study has focused on the investigation
of the influence of process parameters in flanging, pre-hemming and main hemming on final hem quality,
which can be defined by turn-down, warp and roll-in. The parameters adopted in this parametric study are
flange length, flange angle, flanging die comer radius, face angle and insertion angle of pre-hemming punch,
and over-stroke of pre-hemming and main hemming punches.
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Table 1 Process Parameters

Symbol

Process Parameter (Unit) Level
Flange length h{mm) |5,7.5,10, 12.5, 15, 175

Flanging { Flange die radius| Re(mm) | 0.5, 1.0, 2.0, 3.0
Flange angle O4deg) | 80, 90, 100, 110, 120
Face angle afdeg) |35,39,43,47, 51

grefr,umng Insertion angle | B,(deg) |35, 41, 47, 53, 59, 65
Qver-stroke ASg{mum) | 0.0, 0.138, 0.357

Main AS(mm

hemming Over-stroke ) ke 0.0, 0.003, 6.01
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Table 2 Numerical Parameters

Parameter Symbol (Unit) Level

No. of Layers L, (layers) }3,4,5,6,7

Size of element D (mm) {0.075,0.1, 0.15,0.2,0.25,0.3
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Table 3 Evaluation of the effect of parameters

Parameter

Symbol

Maximum difference

T"?"L&g‘;“’" Roll-in (mm)

Flange length h 39 M) 0.16 [M]
Flange die radius Ry 34 M) 131 [L]
Flange angle 6 3.9 M} 0.21 M]
Face angle a 35 M] 0.01 [S)
Insertion angle 6 0.7 [S] 0.05 [S]
Pre-hemmi

OVCr-Setrn:)nlgg]g 45, 1.0 [S] 0.02 [S]
Main hemminy

over-stroke & A 167 [L] 0.06 [S]

* 3 levels of influence : {L] large, [M] medium, S]small
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