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Forming Technique to Reduce the Proof Stress Dispersion in Cold

Expansion of Nonmagnetic Retaining Rings

Shigekazu ITO, Shouhei OOE, Yuuya YOSHIDA and Toshifumi IMAZU

Synopsis

Nonmagnetic retaining rings are one of the components attached to both ends of a dynamo rotor coil shaft. To ensure the
quality of the rings, it is necessary that they have high proof stress with small dispersion. Therefore, we established a technique to
reduce proof stress dispersion in cold expansion using the developed miniature test and simulation.

The miniature expansion test was conducted with several stroke and rotation angles to reduce proof stress dispersion.
Furthermore, according to this test a database of the strength of expanded rings was constructed that helps predict the proof
stress distribution. Proof stress can be predicted at low cost and in a short time by means of simulation.

This is because, unlike production machine and miniature expansion ring tests, simulation does not require remanufacturing of a
die (adapter) when the adapter shape is changed. The adapter shape and the technique were optimized through the simulation.

In this way, a technique to reduce proof stress dispersion by a miniature cold expansion test and simulation was obtained, and

the cold expansion method was established early.
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Table 1. Chemical composition (mass%).

C Si Mn Cr N Fe
0.07 0.3 19 19 0.6 Bal.
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Fig. 1. Specimen for miniature expansion ring test.
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Fig. 2. Schematic illustration of miniature expansion ring

test.
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Fig. 3. Photograph of miniature expansion ring test.
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Fig. 4. Photograph of work piece in miniature expansion
ring test.
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Fig. 5. Relation between angle and 0.2 % proof stress of
work piece after miniature expansion ring test.

Table 2. 0.2 % proof stress of work piece after miniature
expansion ring test (MPa).

Without rotation Rotation
Max. 1025 1032
Min. 966 1006
Range 59 26
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Fig. 6. Predicted 0.2 % proof stress distribution after
expansion in FE analysis.
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Fig. 7. Relation between angle and predicted 0.2 %
proof stress after expansion ring in FE analysis .

Table 3. Prediction of 0.2 % proof stress after expansion
in FE analysis (MPa).

Case A Case B
Max. 933 923
Min. 909 911
Range 24 12
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Fig. 8. Photograph of expansion ring in production.

P —

10)
11)

TEPSP, REE R, ETHEBC Ske 8, 50(1964),
1, 37.
Yang Yie-tian, Liu Zhu-bai and Guo Huei-guang: 9

th

International Forging Conference, (1981).

A ER, KRTBAE, SHFL BTEE,
IR 2% BHeF R, (1987), 37
A, MTER, KTIEE, SEiEsE: BEe
TN, 30(1989), 344, 1275.

Heinrich E., Kroncke G. and Tacke G.: Stahl u. Eisen,
102(1982), 23, 1183

Kb gk, 77(1991), 315.

AYGEZ, R, FRERE SkEM, 78(1992),
1846.

RILEE = H &l





