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Systematic Evalation of Effect of the Lubricity on Composition and
Additive in Mineral-base Oils in Cold Sheet Rolling

Akira AzUsHIMA, Yoshihiko KiTA and Toshimitsu TAKAISHI

Synopsis:

The purposes of the study are to evaluate the lubricity and the anti-seisure property of O/W emulsion
and to examine the effect of various additives and saponfication value on these properties in cold sheet roll-
ing, using the simulation testing machine developed by the present auther.

The lubricity is evaluated by the coefficient of friction («= T/ P+ a) and anti-seisure property is evalu-
ated by maximum roll speed or maximum reduction in a non-metal pick up region.

The results obtained are as follows: (1) In rolling oils with an oiliness agent, the rolling oil with stearic
acid is excellent in the lubricity and the anti-seisure property.

(2) In rolling oils with a EP-agent, the rolling oil with dialkylphosphite is excellent in the lubricity and

anti-seisure property.
of friction versus saponification value is recognized.

(3) In rolling oils mixed mineral oil with fat, the break in the curves of coefficient

Key words : cold sheet rolling; lubrication ; lubricity property ; anti-seisure property ; O/W emulsion;
coefficient of friction ; non-metal pick up region ; simulating testing machine.
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Table 1. Compositions and viscosity of lubricants
used.

Composition Property

No. R .
- . % Viscosity
Additive Ratio 50°C ¢St

1 — 95: 0:5 7.1

2 Oleic acid 85:10:5 7.8

3 Oleyl alcohol 85:10:5 7.3

4 Oleyl amine 85:10:5 6.6

5 Laulic acid 85:10:5 7.3

6 Myristic acid 85:10:5 7.6

7 Palmitic acid 85:10:5 7.9

8 Stearic acid 85:10:5 8.2

9 Polymerized acid 85:10:5 13.1

10 Zinc-di-thio-phosphate 85:10:5 7.3

11 Di-alkyl-phosphite 85:10:5 7.2

12 Alkyl-acid-phosphate 85:10:5 7.5

13 Tri-alkyl-pgosp ite 85:10:5 7.2

* . Base oil ; Additive ; Emulsifier (wt%)

Table 2. Compositions and properties of lubri-
cants used.
Composition (wt%) Property
No. . Saponifica- i -
Mlsﬁral Tallow Emulsifier | tion value \5,55'&0,5;'55{'
(mg KOH/g)
14 95 — 5 0 28.4
15 72.5 22.5 5 44 28.6
16 50 5 5 88 29.0
17 35 60 5 114 29.4
18 20 75 5 142 29.7
19 15 80 5 153 29.8
20 10 85 5 164 30.2
21 5 90 5 170 30.5
22 — 95 5 183 30.8
Table 3. Compositions of luricants used.
Composition (wt%)
No. Name of additive
Tallow Additive  Emulsifier

T-1 95 — 5 —

T-2 85 10 5 Oilliness agent

T-3 85 10 5 EP-agent

Awv7-#Hi, 50°C BT HBRE BRI IR L H <,
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Table 1 LRI D %MEHL 2. Table 3 OFEEMIL,
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Fig. 1. Effects of functional group of oilliness

agents on coefficient of friction.
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Fig. 2. Effects of carbon number of fatty acids on
coefficient friction.
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Fig. 3. Effects of double bond and polymerization
of fatty acid on coefficient of friction.
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Fig. 4. Effects of EP-agents on coefficient of
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