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Dent resistance of sheet metal for automobile panel

Zhang Junping, Fang Gang, Zhou Jia, Zhou Zhansong, Niu Ligiang
(China Automotive Engineering Research Institute Co. , Ltd. , Chongqing 401122, China)

Abstract; For three commonly used steel sheets and aluminium alloy sheets for automobile panels, according to the characteristics of actu-
al service conditions, the dent resistances of materials were evaluated by one-time loading method. The research results indicate that the
deformation of material under one-time loading condition exhibits three typical stages, such as linear elastic deformation, unstable dent and
non-linearity deformation, and the thickness, material properties, pre-deformation and heat treatment all affect the dent resistance of mate-
rial. It is beneficial for the initial stiffness improvement to increase the thickness, use steel sheet with higher elastic modulus and control
the deformation amount, and the unstable dent load can be enhanced by increasing the thickness and selecting materials with higher yield
strength and significant baking hardening properties. The influence laws of four key factors, namely, mechanical properties of material ,
sheet thickness, deformation degree and heat treatment state, on the dent resistance are obtained, which provides the reference for material
selection and dent resistance control.
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Fig. 1  Dent resistance specimen by one-time loading
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Table 2 Mechanical properties of three kinds of sheets after

pre-deformation and baking

WY 5 WLE 5
R/ )
o . JEARIR R, MU L IR, L L
MPa MPa MPa {E/MPa
0.60 231 17 279 48
HC180BD+2 0.65 218 23 251 33
AR '
0.70 226 11 273 47
0. 60 191 35 192 1
DX53D+Z
0. 65 199 34 200 1
AR
0.70 190 34 190 0
6016 HiH 4
0.95 171 30 224 53
i)

1.4 HMHEeeXE

BT g 5] 5 2 AN 2k T Sk 2 B SAE J2575—
2015 OGRS SR R B TN T, kR
FEAR P30, 4 mm BPREERIE L, XA [
ERE LE, PRI EKLLL 10 mm « min™' A91H E 3
JEVEFITEDTIM AR o, IR R BT 2 200 N,

2 HERHET

2.1 —XRnEE L&
AL — YN 2R AT ) e LN A 2 R, 3

T T
200 1 6016454 b1, 0.95 mm

| |
1 HC180BD+Z4{#K, 0.70 mm
1 |
150

Z ‘
& 100 |
=R ‘

50

0 2I ‘Il g ;5 1‘0 1‘2 1’4 16
AL /mm
B2 3 b it i —Uom Rt 2k

Fig.2  One-time loading curves of three metal sheets
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Fig. 3 Dent resistance test curves of two steel sheets with different thicknesses
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Fig. 4  Effect of thickness on dent resistance for two steel sheets
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Fig. 5 Dent resistance test curves of three kinds of materials under different pre-deformation conditions
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Fig. 6 Effect of pre-deformation on dent resistance

(a) Initial stiffness
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Fig. 7 Dent resistance test curves of three kinds of materials under different heat treatment states

(a) DX53D+Z steel sheet
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resistance for sheets
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