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Development of a Simulator for Degradation Behavior of Emulsion-type Coolant for Cold Rolling

Shigeki FUKUMOTO, Keishi MATSUMOTO and Kunio GoTo

Synopsis : In cold rolling, degradation of emulsion-type coolant is a crucial matter in terms of the stability of cold rolling operation or its running cost.

Thus, the authors have newly developed a simulator that can investigate degradation of emulsion-type coolant. The simulator is equipped

with a circulation system of the coolant, a heating system for inducing heating-degradation and a two-roller friction machine for inducing

degradation due to active wear particles.

The results showed that mean diameter fluctuation of the coolant during a degradation simulation test showed good correlation with that in

an actual mill, thus indicating that the simulator can simulate the degradation of coolant in an actual mill. The results also revealed that the

emulsifier type of coolant strongly affects degradation behavior.
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Fig. 1. Schematic diagram of the simulator.
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Table 1. Compositions of the coolant.

A oil (Wt%) | B oil (wt%)
Refinement tallow 80 -
Synthesis ester 10 90
Emulsifier 4 4
Others 6 6

Table 2. The schedule of a degradation simulation test.

Day | Friction | Spraying Others
1-3 On On
4-6| Off Off
7,9 Off On
8 Off Off Heating the tank up
10 Off On Adding mist oil
11-13| Off Off
14 Off On Skimming
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Fig. 2. Diameter distribution of wear particles.
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Fig. 3. The change of mean diameter of emulsion in the
testing machine.
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Fig. 4. The change of mean diameter of emulsion in an ac-
tual mill.
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Fig. 5. Diameter distribution coolants of before and after

heating on the simulation test.
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Fig. 6. The change of diameter distribution of the coolant
in the actual mill after rolling thin sheet.
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Fig. 7. Change of mean diameter of the coolants.
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Fig. 8. Change of wear particle volume in the coolants.
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Fig. 9. Influence of pH and emulsifier type on surface po-
tential of the coolant emulsion and wear particles.
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Fig. 10. Amounts of wear particles in the coolants.
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the coolants.
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