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Effect of drawbead process parameters on the drawing
characteristics of sheet metals for automotive parts

W.T. Kim, D.H. Lee, W.S. Kang, M.S. Seo and Y.H. Moon

Abstract

The drawbead is an important part in sheet metal forming for automotive part and its effect is
affected by various process pameters. Therefore in this study, drawbead friction test was performed at
various process parameters — panels (cold rolled and galvanized sheet steel), lubricants (having three
different viscosities), bead materials(steel, iron) and surface treatrnent of bead (Cr plating). Circular shape
bead has been used for the test. The results show that friction and drawing characteristics were mainly
influenced by the nature of zinc coating, viscosity of lubricants, surface treatment of a bead and hardness
of coated layer.

Key Words : Drawing Characteristics, Friction Coefficient, Restaining Force, Cold Rolled Sheet,
Gavalnized Steel Sheet, Surface Treatment, Lubricants, Viscosity
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Bead Configuration

Fig. 1 Fixed bead (a) and roller bead (b) configuration
of drawbead simulator
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Table 1 Mechanical properties of applied specimen
. YS TS EL
Material| (o rmm?) | Chgflmm®)| G8) | ™ | T
CR 186 307 403 10210( 1.80
GA 179 307 40610218 1.80

Table 2 Experimental condition of drawbead test

Bead shape
Bead material

Bead surface treatment

Specimen size
Bead radius
Clearance
Drawing rate

Circular bead

FC300, SKD11

Cr plating

W45mm x L500mm

476 mm
1.3 mm

1000 mmy/min

Table 3 Properties of lubricants used in this test

. . . Specific
Lubricant Viscosity :
oil No. type 0T, cSv| (RN,
Washing &
1 rust preventive 2.7 0.808
oil
2 Drawing oil 30 0.812
Extreme
3 pressure additive 65 0.840
oil
3. Ay g3 ¥ nx

s2ous ohBage o3 94 9AY JYRAE
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Table 4 Chemical composition and hardness of bead material

Chemical Composition{wt, %) Hardness (Hv)
Material C Si Mn P S None Cr plating
FC300 2.80~3.30 150~2.10 060~1.10 max 0.15 max 0.15 330 360
HK700 1.40~1.50 04~0.6 max 0.6 max .03 max 0.03 246 913
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Fig. 2 Effect of viscosity on coefficient for CR sheet
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on coefficient for GA and CR sheet steels
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Fig. 5 Friction coefficient vs. drawing load for GA
coated and cold rolled sheet steels
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Fig. 6 Normal load vs. drawing load for GA coated and
cold rolled sheet steels
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