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A Study on the Development of Forming Process for a Compressor Shell Body
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The shell body is the main exterior part of a compressor, and production of shell bodies has
increased along with a growing demand for air conditioners, refrigerators, air compressors, and
so on. Cracks frequently occur in the process of welding a shell body. In this study, a deep
drawing process for creating a shell body from a blank is developed. The technique consists of a
four-step deep drawing and a two-step trimming process. Analysis is performed by DEFORM
software to examine the safety of the deep drawing and trimming processes. The deep drawing
process for the shell body developed in this study would have wide application in many industrial
fields.

KEYWORDS: Deep drawing (2 =2¢), Shell body (& HtCl), Forming process (885 4d)

7|z4dd A = Surface area of product (mm?)
D, = Diameter of blank (mm)

d,= Diameter of Punch for N process (mm) d = Diameter of neutral plane

m = Limit drawing rate d;= Inner diameter of neutral plane

d,.;= Diameter of Punch for N process (mm) F,= Spring load of random stroke (kgf)

t = Thickness of material (mm) AF = Rate of load increase (kgf)

h = Height of neutral plane (mm) Fy=Load of final process (kgf)

H = External height (mm) ¢ = Effective strain (mm/mm)

r = Radius of curvature of neutral plane (mm) n = Number of process

R = Internal radius of curvature (mm) F,,=Maximum load of process (N)

A'= Area of blank (mmz) Fres = Safe working load of press (N)
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Table 1 Condition of Forming Analysis

Material SPCC - 1
Yield strength 132.44 mm/s
Tensile strength 0.1
Young’s modules 0.05
Elongation 0.4 mm
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Fig. 3 Analysis result of deep drawing for shell body
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Fig. 4 Punch loads for each processes

Table 2 Maximum load for each processe

kN ton
1st Drawing 725.31 74.01
2nd Drawing 685.94 69.99
3rd Drawing 622.26 63.50
4th Drawing 382.81 39.06
Sum 2,416.32 246.56
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Fig. 5 Thickness of final process
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Fig. 6 Measurement of the workpiece

Table 3 Results of the measurement

Mea.surement unit Goal Data
1tems

Drawing ratio | mm/mm 3.0 3.23-3.24

Roundness mm 0.2 0.06 -0.17
The thickness |- 10 0.02-341
variation

Inner diameter mm 111.75+£0.2111.73 - 111.87

Height mm 2501  [277.97 - 284.61
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