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Study on the Friction Characteristics of Various Bead
Materials in Drawbead Forming of Cold Rolled Steels for
Automotive Parts
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Abstract

The drawbead is one of the most important factors in sheet metal forming for automotive parts. So
clarifying the friction characteristics between sheets and drawbead is essential to improve the formability of
sheet metal. Therefore in this study, drawbead friction test was performed at various bead materials(FC300,
HC891, FCD550, HD700, HK600, HK700, SKD11) and surface treatment of beads(Base, induction hardening,
Cr plating, ion nitriding, Toyoda diffusion process, TiCN, TiN, CrN). Circular shape bead has been used for the
test. The results show that friction and drawing characteristics were mainly influenced by surface treatment.
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Roller bead

| 'leed bead

Fig. 2. Roller and fixed bead parts of drawbead tester
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Table 1 Chemical composition of bead materials
Bead Chemical composition (wt, %)
materials C Sj Mn P S Mg
FC300 2.8073.30 1.5072.10 0.6071.10 Max 0.15 | Max 0.15
FCD550 3.3074.10 2.0073.20 0.1070.05 Max 0.05 | Max 003 | Max 0.03
HCB891 2.8073.30 1.8072.25 0.7571.05 Max 0.12 | Max 0.12
HD700 3.3073.70 1.9072.30 Max 060 | Max 005 | Max 0.03 | Max 0.03
HK600 0.0570.07 0.0771.10 0.0771.00 Max 0.03 | Max 0.03
HK700 1.4071.50 0.4070.60 Max 060 | Max 003 | Max 0.03
SKDI1 1.4071.60 Max 040 | Max 006 | Max 003 | Max 0.03
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Table 2 Experimental condition of drawbead test

Iron (FC300, FCD550, HC891, HD700)
Steel (HK600, HK700, SKD11)

Bead material

Base, Induction hardening Cr plating

Bead . treat t
cad surtace treatmen Ton nitriding, TD process, TiN, TiCN, CrN

Bead size 9.52mm x 952mm x 78mm (WxHxL)
Sheet CR steel sheet, GA steel sheet,

EG steel sheet, Al alloy steel sheet
Specimen size , - Width 45mm x Length 500mm
Lubricant : ‘ Extreme pressure additive oil
Clearance / Clamping depth 1.3mm / 9.52mm
Drawing Length Roller bead 70mm / Fixed bead 70mm
Drawing speed 1000 mm/min
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Fig. 3. Schematic view of circular bead
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Fig. 4 Aspect touched between bead and sheet (a) roller bead (b) fixed bead
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Friction coefficient

Fig. 9 Effect of bead surface treatment
on coefficient for HK700 and Lub
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