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Application of Polymer Quenching for Large Forgings
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Kobe Steel introduced polymer quenching instead of oil quenching, to prevent fires and preserve the
environment. New polymer quenching equipment was constructed, taking into consideration the cooling
ability and temperature changes of polymer solution, and various quenching tests were performed to
establish the operational technology. Currently, polymer quenching is being used for large forgings
including complex shapes such as a solid-type crankshaft that exceeds the maximum weight of 40 tons.
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Table 1 Main specification of polymer quenching equipment

Items Capacity
Length : 15m
Tank dimension Width : 3.6m
Depth : 4m
Stirring pump 11.25m’/min X 4units
Cooling pump 8.05m’/min X lunit
Heat exchanger 4,700,000kcal/h
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Fig. 1 System constitution of polymer equipment
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Fig. 2 Analysis result of change of polymer-solution temperature
for 45ton solid-type crankshaft quenching
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Fig. 3 Comparison of cooling rate of water, polymer and oil quenching
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Fig. 4 Infulence of polymer concentration on cooling rate
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Fig. 5 Change of cooling rate for various sized test piece at
quenching 25% polymer-solution (surface)
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Fig. 6 Change of cooling rate for various sized test piece at
quenching 25% polymer-solution (center)
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Table 2 Manufacturing experience and schematic shape of forgings applied polymer quenching

Treated |Maximum
Products Shape number weight
Solid type crankshaft [I]Iu:[”:ﬂ:”:ﬂﬂ:ﬂmtmﬁn]jm:lm] 1,500 45ton
Crank throw for bult-up
type crankshaft | | 248 Ston
Intermidiate shaft @ @ 275 36ton
Mold steel | \ﬂ 111 28ton
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Fig. 7 Solid-type crankshaft before quenching in the polymer tank
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Fig. 8 Comparison of strength between polymer quenching and oil
quenching for solid-type crankshafts (Cr-Mo steel)
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Fig. 9 Comparison of toughness between polymer quenching and
oil quenching for solid-type crankshafts (Cr-Mo steel)
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