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A Study on the Warm Deep Drawabilities
of Galvannealed Steel Sheet

S. H. Chang and D. G. Seo

Abstract
The limiting drawing ratio (LDR) under uniform heating of blanks was measured at the various

temperature ranges between 25 and 250C by using two different blank shapes, square and circular
blanks, and six different blank sizes with the drawing ratios(tDR) of 24 to 29. The galvannealed steel
sheet (SCP3CM 60/60) of 0.7mm thickness were used. The LDR at warm forming condition reached 1.2
times of that at room temperature, and the maximum drawing depth reached 19 times. The higher

temperature was adopted, the more stable and uniform thickness strain distribution was observed. Some

cases of the experimental results were compared with the analitical results using the commercial finite

element method (FEM) code.

Key Words : Warm Deep Drawing, Limiting Drawing Ratio (LDR), Maximum Drawing Depth,

Thickness Strain Distribution
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Table 1 Name list for experimental apparatus

No. Name No. Name

@ Punch ® | Temperature control box
(@) |Warm forming device| ) Cooling pump

©) Die set Refrigerator

@ | Hydraulic cylinder | ® Hydraulic pump

® U T M () Load gauge

(a) Square blank

(b) Circular blank

Fig. 4 Deformed specimens up to the maximum drawing
depth
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Table 2 Size of punch, die, blank holder and blank
(Rp : punch profile radius, Rd : die profile
radius, Re : corner radius)

. Size | Rp | Rd | Re
Part | Material | Surface (mm) | (mm) |(mm) (mm)
Punch | FC30 |Cr-coating| (60X60)| 5 - 5
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Fig. 6 Variation of the drawing depth for temperature
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Fig. 11 Thickness strain distribution of square blank
along diagonal line (DR=2.5, Experiment)
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along diagonal line (DR=2.5, Experiment)
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Fig. 15 Comparison of thickness strain distribution of
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Fig. 16 Comparison of thickness strain distribution of
square blank among experimental, 2 and 3
zones numerical results (DR=2.5, Temp.=150C)
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