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Abstract

In general, polymer quenching results in a faster cooling rate than oil quenching. Therefore, polymer quenching
is regarded as more vulnerable to quench cracking, which is a fatal problem of the process, and there are only
a few cases where it is used for large forged steel products with complicated shapes. Thus, introducing polymer
quenching to large forged steel products is regarded as a new technological challenge. In order to prevent
quench cracking during polymer quenching, it is important to understand the relationship between the stress
generated by the quenching and the shape/size of the material to be quenched. Hence, Kobe Steel studied the
relationship between flange thickness and quenching stress in a stepped round bar that had experienced quench
cracking. Stress analysis and actual machine experiments on the quenching confirmed that the quenching stress
in the radial direction of the flange has a large effect on quench cracking. In addition, laboratory experiments
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have revealed the stress value that can be used as a guideline for the stress causing quench cracking.
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Quenching crack
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Fig.1 Example of quenching crack of stepped shaft
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Table 1 Chemical composition of test steels
(unit: wt%)
Material C Si Mn Cr Mo
Material-A 0.40 0.25 1.00 2.00 0.25

Material-B | 0.35 | 0.05 0.90 1.60 | 0.354
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Fig.2 Material properties used for analyses
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cooling based on experimental and analytical results
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Fig.6 Heat transfer coefficient in polymer quenching
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Fig.19 SEM microstructure of quenching crack surface
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