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Study on the Friction Characteristics of Circular bead and
rectangular bead 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 circular shape bead and rectangular
shape bead. The results show that the tendency of drawing force for rectangular bead is nearly similar with
circular bead and the drawing force is nearly proportional to friction coefficient.
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Fig. 1. Schematic view of drawbead tester
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Roller 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 Si Mn P S
FC300 2.8073.30 1.5072.10 0.6071.10 Max 0.15 Max 0.15
SKDI11 1.4071.60 Max 0.40 Max 0.06 Max 0.03 Max 0.03

Table 2 Experimental condition of drawbead test

Bead material Iron(FC300), Steel(SKDI11)
Bead surface treatment Base, Cr plating
Bead size 9.52mm x 952mm X 78mm (WxHxL)
Circular shape bead
Bead shape Rectangular shape bead
CR steel sheet, GA steel sheet,
Sheet
EG steel sheet, Al alloy steel sheet
Specimen size Width 45mm x Length 500mm
Clearance / Clamping depth 1.3mm / 952mm
Drawing Length Roller bead 70mm / Fixed bead 70mm
Drawing speed 1000 mm/min
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Table 3 Properties of lubricants used in this test

. . Viscosity Specific gravity
Lubricant oil No. Lype (40T, cSt) (157C/4°C)
1 Washing & 2.7 0.808
rust preventive oil
2 Drawing oil 3.0 0.812
3 Extrerr%e‘ pres'sure 65 0.840
additive oil
Table 4 List of sheets used in this test
Coating type Sheets Thickness
SPCC 0.7mm
SPCD 0.7mm / 0.9mm
SPCEN 0.7mm
CR SPCUD 0.7mm
SPRC35R 0.7mm
SPRC35E 0.7mm
TRIP60 1.0mm
SGACC 1.0mm
SGACEN 0.7mm / 1.0mm
GA SGACUD 0.7mm
SGARC35R 0.7mm
SGARC3IGE 0.7mm
EGF EDZFRC35 0.7mm
EG EDZFCEN 0.8mm
Organic coating RCNCEN 0.7mm
Al GC45 1.2mm
GCb5 1.2mm
CR : Cold Rolled EG : Electrogalvanized Coating

GA : Hot-dip galvannealed

EGF : Electrogalvanized Zn-Fe alloy

Fig. 3 Schematic view of circular bead and rectangular bead
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Fig. 7 Drawing force of circular and rectangular bead in various viscosity for (a)
FC300 and Base, (b) FC300 and Cr plating
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Fig. 8 Drawing force of circular and rectangular bead in various viscosity for (a)
SKDI11 and Base, (b) SKDI11 and Cr plating

Fig. 9 Fracture view of aluminum steel sheets (GC45 1.2t, GC55 1.2t) for rectangular bead
experiment

Fig. 10 Necking view of GA steel sheets (SGACEN 1.0t, SGACC 1.0t) for rectangular bead
experiment
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