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Development of a Water-Spray Quenching Method
by Pulse-Width Modulation Control
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Synopsis

Japan Steel Works M&E, Inc. (JSW M&E) has developed a water-spray quenching method as an alternative to oil
quenching due to the disadvantages of the latter such as the risk of fire and the deterioration of the work environment
with oil smoke. Controlling the cooling state of steel by increasing or decreasing the spray flow density during spray
cooling has already been reported in many documents. However, when JSW M&E tried to obtain the characteristics of oil
quenching simply by reducing the spray flow density, the atomized droplet groups evaporated before colliding with high-
temperature surfaces of the steel, and it was found that the characteristics of oil quenching could not be obtained by water-
spray cooling. JSW M&E has, therefore, developed a new water-spray quenching method using pulse-width modulation
control to solve the above problem and has succeeded in obtaining a cooling state equivalent to oil quenching using water-
spray cooling. Additionally, it was confirmed that this method can be used as an alternative to oil quenching by applying
this method to large, forged steel products and comparing their qualities with oil-quenched products. Furthermore, JSW
M&E has succeeded in arbitrarily controlling the cooling rate during quenching of a large rotor shaft using this method.
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