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Characteristic of Refrigerant for Heat-treatment Deformation Control of
SM45C Steel
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Abstract This study deals with the characteristic of refrigerant for heat-treatment deformation control of SM45C
steel. The control of heat-treatment deformation must need the progress of production parts for a landing gear. Most
of the deformation is occurred on unequal cooling. The unequal cooling is occurred by a property of quenching refrig-
eration. When a heated metal is deposited in the refrigeration, the cooling speed is so slow in early period of cooling
because of occurring a steam-curtain. After more cooling, the steam-curtain is destroyed. in this progress, the cool-
ing speed is very fast. The object of this study is to control the deformation of heat-treatment for landing gear by
improving the conditions of quenching. The cooling curves and cooling rates of water, oil and polymer solution are
obtained and illustrated. From the characteristics of the quenching refrigerant, the effects of heat-treatments on ther-
mal deformation and fatigue strength are also investigated.
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Fig. 1. Shape of standard tensile test piece.

Table 1. Chemical composition of SM45C [wt. %]
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Fig. 2. Apparatus for measuring cooling rate

C Si Mn S Ni Cr Cu
Range 0.42~0.48 | 0.15~0.35 | 0.60~0.90 £0.03 £0.035 £0.25 £0.25 £0.20
Measured C.44 0.28 0.73 0.026 0.019 0.12 0.20 0.16
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Fig. 3. Schematic diagrams of heat treatment.
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2) 2 €54 (Polymer solution)
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