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A study on the test conditions for evaluation cooling characteristics of quenchants

Mitsuyoshi SHIMAOKA, Shigeto NAKAMURA and Nobuhiro IKEDA

It is required to establish experimental conditions for improving the reproducibility of the quenching

experiment for evaluating the cooling characteristics of the quenchants. In the process of immersing the
rotating arm with a platinum ball at the tip in the quenchant while rotating it, we investigated a method of
forcibly collapsing the vapor film around the platinum sphere. As the quenchants, 5 kinds of polymer (NH,
NT-3, S-811M, TY-300A and ZN-04) aqueous solutions having a concentration of 5 to 20% were used. The
arm was repeatedly rotated in the range of 60 ° to 120 ° from the horizontal position. Under the condition

that the platinum sphere moving tangential velocity was 180 mm-s ~*, the variation in the MHF (Minimum
Heat Flux) point temperature was about 100 ° C or less. The dependence of concentration of aqueous solution
on MHF point temperature was different for each polymer. As a result of an immersion quenching

experiment with SUS304 sphere held horizontally with alumel wire and chromel wire, it was found that the

same degree of cooling characteristics as with platinum sphere can be evaluated.
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Fig. 1 Schematic illustration of the experimental apparatus.
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Table 1  Properties of soluble quenchants.
Product name TY—330A S811M NT—3 ZN—04 NH
High polymer High polymer High polymer High polymer High polymer
Rust inhibitor Rust inhibitor Rust inhibitor Rust inhibitor Copper corrosion
Copper corrosion Copper corrosion Copper corrosion Copper corrosion inhibitor
Main inhibitor inhibitor inhibitor inhibitor Preservative
component Preservative Preservative Preservative Antifoaming agent
Antifoaming agent Antifoaming agent Antifoaming agent
Demulsifier
AbDearance Light yellow Light yellow Blue green Light yellow Blue
PP Transparent Transparent Transparent Transparent Transparent
Density
grom ? at 15C 1.04 1.08 1.07 1.14 1.02
Kinematic
viscosity 87 140 140 110 1100
mm*-s~! at
40°C
pH 9.4 9.6 9.5 12.5 7.0
TY - S- TY - S-—
Water 300A 811IM NT-3 ZN-04 NH Water

JLIE

Soluble-Quench (Undlluted)

300A 81IM NT-3 ZN-04 NH

Soluble-Quench (20 vol.% aqueous solution)
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Fig. 2 Cooling curves of several quenchants.
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Fig. 4 Cooling curves at various tangential velocities in
polimer, NH, 5 vol.% aqueous solution.
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Fig. 5 Effect of the tangential velocity on the MHT point
temperature of NH 5 vol.% aqueous solution.
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Fig. 6 Several arm swing patterns devised to force the vapor film to collapse.
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Fig. 9 Cooling curves at V' =70 mm-s ' and in the arm
swing type A of polymer, ZN-04, 20 vol.% aqueous
solution.
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Fig. 11 Effect of the concentration of the soluble polymer aqueous solutions on the MHF point temperature.
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Fig. 14 Comparison platinum probe and SUS304 probe on
the cooling process.
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Polymer ( NH ) 5 vol.% aqueous solution : 29 - 32 °C
Tangential velocity : V=5 - 80 mm-s '
Maximum arm stop angle : SUS304 120 degree , Pt 140 degree
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Fig. 15 Comparison platinum probe and SUS304 probe on
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