18 3 Vol.18 No.3

2005 6 CHINA SURFACE ENGINEERING June 2005
*
1 1 2
(1. 100072; 2. 232-0061)
(100 500 ) (100 700 )
300
300 100 500
100 0.31 700 0.20
TH117.2 A 1007-9289(2005)03—-0012-04

The Study on Friendly Entironmental Lubricants for the Manufacturing of the Ultra Fine Grain Steel
by Hot Rolling
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(1. National Key Laboratory for Remanufacturing, Beijing 100072 China; 2. Department of Mechanical Engineering and
Material Science, Yokohama National University, 232-0061, Japan)

Abstract: The friction-reducing properties and load-carrying ability at high temperature of bases oil, oil-soluble additives and
solid lubrication additives were studied. The results showed that the friction coefficients of colza oil, phosphate ester and fatty
sulphide are lower, but their friction coefficients become higher at the temperature more than 300 . The friction coefficient
of solid lubricant talc is lower from 100 to 500 . The friendly entironmental lubricants for the manufacturing of ultra
fine grain steel by hot rolling possessed the characteristic of higher friction coefficient at low temperature and lower friction
coefficient at high temperature. The friction coefficient was 0.31 at 100 and 0.20 at 700
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Fig.1  The relation between temperature and friction
coefficient of lubricants for the hot rolling of ultra fine-

grained steels
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Table 1 Chemical composition of ball and disc for SRV

testing machine
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Fig.2 The friction coefficient of mineral oils with different

viscosity at high temperature
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Fig.3 The friction coefficient of different types bases oils

for hot rolling at high temperature
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Fig4 The friction coefficient of oil-soluble additives at

high temperature
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Fig.5 The friction coefficient of solid lubrication additives

at high temperature
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Fig.6 The friction coefficient of lamellar solid lubrication

additives at high temperature
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Fig.7  The friction coefficient of non-lamellar solid

lubrication additives at high temperature
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Fig.8 The friction-reducing properties of hot rolling

lubricants at high temperature
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Fig.9 The load-carrying abilities of hot rolling lubricants

at high temperature
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