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Circularity Improvement of Cylindrical Partsfor U-O Process by Peripheral Axial Grooves

0ogoad 0oooao 0ooogao 0oogoad 0oooao
Satoshi SUGIYAMA  Shinichi EZAKA Nobuyuki MORIKAWA  Toshiya YASUDA Takashi ISHIKAWA

Most cylindrical parts for electronic appliances are produced by the U-O-process or
drawing.Although U-O-process products have higher material yield than drawing products, the
dimensional accuracy is inferior to those of other processes.

In this paper, we performed studies to improve the circularity of U-O-process products, by forming
peripheral axial grooves equally a round the circumference using by means of a tool with a projection.
We assessed of the stress distribution and the springback obtained by the elastoplastic finite-element
method. By performing experiments based on this assessment, we verified that the method was more
efficient compared to the conventional one.
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(a)U-O process+hydraulic press  (b)U-O process+multi bending

Fig.3 Conventional methods for improvement of
circularity

allOO0OOOO0OOOOODOOODOOOODOOOD
gbooooooboobobobobooooooogon
OCMp@OOOOO0OO0OODOOOOOODODOO
gobooboobbuoobooobooboboon
gobooboobbuoobooobooboboon
gbobooboobobuoobooobooboboon
gobogboobbuooboooboobboon
0000000000000 0000Fg20000
gbboobooobuooboooboobbooon
gbobooboobbooboooboobboon
goboobooobooboooboon
goboobbooboobboobooboboo
gbobooo™@bobobooooobooobooboobao
gbobooboobbooboboooboobboon
gbooooooboobobobobooobooogo

tbooboboboobobobobooobdnFreMO
oobooooooooooboocooooOooboOooon
obooobooobOOooobooocbooooogoo
gouoboooboobooooooboooooogo
ooooooooooobooooo

22 00O

goobooboisc43osgoonoooooooo
goosusso4adboobl1sommiibognooonDg
Tablel0JIS130BOOOOODOOOOOOOOO
ooo

Table 1 Mechanical properties of work material

Work material SUS304(Thickness1.30 mm)
Young’s modulus.”GPa 193

Yield strength”MPa 256

Tensile strength./MPa 735
Work-hardening exponent 0.260
Work-hardening coefficient”MPal 1370
Elongation.” % 41. 9

R.T.=300K, Cross head speed= .67 X 10" mm/s
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Material

A detail

H : Projection height,”/mm
& . Projection pitch,rad
U.D © U-bending die

O.D © O-bending die

0.5 ' Mandrel

U.P  U-bending punch
O.P . O-bending punch

Fig.4 Simulation model for U-O process
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Material : SUS304 (Thickness 1.30mm)
| Adjusted optional thickness is from 1.22 to 1.28mm
by grinding
U -bending(Non-projection) J Constant load 98kN
| Die radius 8.30mm
Punch radius 8.30mm
O -bending(Non-projection) J Mandrel radius 7.00mm

Grooving [ shown in Fig. 6]

| Internal circularity measurement

<> O(Cylindrical center)

Fig.5 Experimental procedure

Constant load 200kN
Otf hydraulic press

Material

Clearance between
die to die

Fig.6 Experimental apparatus for providing grooves
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H=0.050mm, ¢ =0.175rad
(b)Providing grooves

(a)Non-grooves

Fig.7 Effective strain distribution diagrams of U-
bending (Calculated results)
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Fig.8 Principal stress vector diagram of U-
bending (Calculated results)
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Fig.9 Springback after U-bending
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Fig.10 Principal stress vector diagram of U-O
process (Calculated results)
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Fig.11 Experiment results after U-O process
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Fig.12 Profile of a groobe (Experimental results)
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Fig.13 Results of the circular measurement
(tD 1.28mm, Experimental results)
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(Experimental results)
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