AL A A19d A2E (2002d 24)
Journal of the Korean Society of Precision Engineering Vol. 19, No. 2, February 2002.

AAIEA BT E 9 e Deep Drawing & Ironing(D.D.I.)
SEHMA AAH Jfdo] st A

FEXEx, HE B>, HYxx, HExex, F M Ehaxx

A Study on the Development of Computer-Aided Process Planning
System for the Deep Drawing & Ironing of High Pressure Gas Cylinder
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ABSTRACT

This paper describes a research work on the development of computer-aided design system for the deep
drawing & ironing of high pressure gas cylinder. An approach to the design system is based on the
knowledge-based rules. Knowledge for the system is formulated from plasticity theories, handbook, experimental
results and the empirical knowledge of field experts. This system has been written in AutoLISP on the
AutoCAD R14.0 using personal computer. This system is composed of three modules which are input, process
design and drawing.
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Fig. 1 Gas cylinder and conventional process.
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Fig. 4 Configuration of the system.
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Diameter of the 2™ woning dic of the 2™ Draw : 289,291 [mn]

Seetion area of cup after the 2 ironing of the 2 Draw : 6917.63 [mr]
Ratio of reduction area to the 2% iromng i 2™ Draw - 122302 [%]
Rano of total reduction arca to the 2 iroming in 2™ Draw : 50.0 (2]
Height of cup after the 2™ ironing of the 2 Draw : 826.184 [rmm]
Wall thickness alter the 2™ iromng of 2% Draw * 7.82311 [mm]
Drawing rauo of the 3™ Draw © 1.22837

Punch diameter of the 37 Draw : 221.2 [mm]

Diameter of redrawing die the 3 Draw : 235.282 [nwm]

Section area of cup afler redrawing of the 3 Draw : 504853 [mor]
Ratio of reduction arca after redrawing of the 37 Draw © 270194 %)
Height of cup after redrawing of the 3 Draw = 117849 [mm)

Wall thickness after redrawing of 3% Draw @ 7.0408 [mm]

Diameter of redrawing die of the 3™ Draw : 232.0 (mm]

Section area of cup after iroring of the 3™ Draw : 3844.18 [mm’]
Ratio of reduction area to troning of the 3 Draw : 238555 %)
Ratio of total reduction area to womng n 3% Draw : 44.4203 [%]
Height of cup after ironing of the 2 Draw : 1547.7 [mm]

Wall thickness after ironing of 3¢ Draw : 54 [mm]

Fig. 14 Result of D.D.I. system running for diameter-232.0, thickness-5.4 Product.
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Table 3 Compare results between system and Field-
ing ltd. for diameter-165.2, thickness-3.89

product.”
Syst Fielding Ltd.
Draw | Dimension ystem welang
[mm] [mm]
Blank O 558.85 ¢ 548.0
die ¢ 263.92 o 269.0
1" Draw | punch o 245.02 ¢ 250.0
thickness 9.09 9.5
die ® 199.17 ¢ 1965
2™ Draw punch ¢ 187.32 ¢ 185.0
thickness 593 5.75
die ¢ 165.2 ¢ 165.2
3¢ Draw | punch $ 15742 ¢ 157.42
thickness 3.89 3.89
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