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Lubrication Performance of Soluble Coating for Stainless Steel Cold

Forging

Yusuke MIYACHI and Kazukit MAEDA

Synopsis

Ferritic stainless steel is used to cold forge components for good formability. In the case of the cold forging process, high-
performance lubrication is required to reduce forging load and achieve long die life. Generally, oxalate coating is used in order
to ensure the lubrication performance, but the waste generated in the coating process causes environmental problems. Therefore,

lately, application of soluble type coating which can improve the environmental problems has increased.
In this study, we evaluated lubricating performance of soluble type coating with our original lubricant evaluation test.
In the results of the test cases for the plurality of the coating, the soluble type coating of calcium stearate showed higher
lubricating performance compared to that of the conventional oxalate coating.
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Fig. 1. Chemical conversion treatment process.
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Fig. 2. Non-chemical conversion treatment process.
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Fig. 3. Model of forming non-chemical conversion coat.
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Fig. 4. Image of agglomerated inorganic and lubricating
matters.
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Fig. 5. Hybrid film of non-chemical coat and dry

lubricant.
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Table 1. Chemical composition of work piece (mass%).

Material C Mn Cr Ni Si Fe
SUS430 | 0.027 | 0.38 | 16.16 | 0.19 | 0.27 | Bal.

Table 2. Lubricant used for test.

Lubricants name Basic lubricants Mark
A Calcium stearate O
B Calcium hydroxide X
C Graphite A
D Polymer L]
E Oxalate coating >
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Fig. 6. Shematic illustration of flange header test.
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Fig. 7. Surface expansion ratio at flange header test.
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Fig. 9. Relationship between forging load and knock out
load with several lubricants.
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Fig. 10. Photos of formed workpiece pieces (Lub. A and
Lub. E) and SEM images.
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Fig. 11. Coated work piece and coating weight against
several concentration of lubricant.
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Fig. 12. Relationship between forging load and
concentration of lubricant.
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