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Development of a Closed-die Design with Backpressure to Forge
Rotating Scrolls
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Abstract

Scroll compressors are widely used in air conditioning systems and in automobiles due to their low pressure loss,
minimal vibrations, and light-weight. Open-die forging with back pressure is used to forge the rotating scroll, and it
requires special care since the forging die can be severely damaged at the fixed end of the spiral cavity similar to a
fracture of a cantilever beam. To overcome the inevitable weakness of the forging die due to such damage, an innovative
design is necessary. In this study, structural analysis using the finite element method was conducted to determine the
reason for the fracture of the forging die. A novel design to avoid stress concentrations and vertical deflection, causing

serious damage to the die, is suggested.
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Fig. 1 (a) Orbiting scroll and (b) FE analysis of the
orbiting scroll without backpressure
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Fig. 2 Scroll forging experiment with open die (a:
schematic of dies, b: experiment)
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Fig. 4 Open die modeling for FE analysis
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Fig. 5 Stress-strain curves of AISI H13 (HRC45)
machining

Fig. 6 Displacement of open die
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Fig. 7 FE Analysis of open die (a: effective stress, b:
effective strain, ¢: damage value)
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Fig. 8 Closed die forging with backpressure
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Fig. 9 Displacement of closed die
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Fig.10 FE Analysis of closed die (a: effective stress, b:
effective strain, c: damage value)
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