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Influence of additives with different saponification values on
lubricative properties of aluminum rolling oils

SUN Jian-lin, HUANG Ying, XIONG Xiao-jing, YAO Wen-jing, WU Di

(School of Materials and Engineering, Unversity of Science and Technology Beijing, Beijing 100083, China)

Abstract: Two kinds of additives with different saponification values were added to aluminum rolling oils. The effect of
additives saponification value on the tribological properties of different rolling oils were examined by four-ball friction
and wear testing machine. And the lubrication effect of rolling oils was actually verified by cold rolling. Finally, the kinds
of additives with different saponification values were synthetically evaluated combining with the experiments of
annealing clean. The results indicate that the rolling oils confected with the additive with larger saponification value show
a better anti-wear performance. With increasing the additive content, the polar molecule adsorption on the aluminum
surface increases, so the anti-wear performance is enhanced, and there is a saturated adsorption. The greater the
saponification value of the additive is, the faster speed the absorption saturation achieves. The effect of the large
saponification value of additives on the aluminum annealing cleaning after rolling is small.
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Table 1 Major parameters of base oil used in experiments

Distillation range/'C Flash point (closed cup)/'C

230-265 =100
Viscosity(40 ‘C)/ Aromatic Sulfur content/
(mm?s ) hydrocarbon/% 10°¢
2.10-2.30 <0.2 <2.0
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Xof LRI IR AL R B8, JCRR (DRI 7% A
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Table 2 Major physical and chemical parameters of ZX

additive
Parameter Value Test method
Acid value/107 0.02 GB/T264
Saponification value/ 107 26 GB/T8021
Mass fraction of fatty 78-83
alcohol/%
Mass fraction of ester/% 8-15
Mass fraction of other acids/% 5-10
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Table 3 Major physical and chemical parameters of ZD

additive
Parameter Value Test method
Acid value/107 0.02 GB/T264
Saponification value/ 107 49 GB/T8021
Mass fraction of fatt
: alczh(())l/‘;z g 80-85
Mass fraction of ester/% 14-20

Mass fraction of other acids/% 5-8
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Table 4 Tribological parameters of rolling oils with different

additive contents

Sample Py/N u DN /mm
5%ZD 235 0.062 0 0.432
6%ZD 255 0.050 3 0.428
7%ZD 275 0.0356 0.419
8%ZD 275 0.0353 0.414
5%ZX 196 0.0850 0.494
6%ZX 216 0.079 3 0.485
T%ZX 235 0.074 2 0.482
8%ZX 255 0.071 8 0.472
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Fig.1 Wearing shape of steel ball with lubrication by 5%ZD

100 um
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Fig.2 Wearing shape of steel ball with lubrication by 5%ZX
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Fig.3 Effect of different rolling states on thickness of rolling

aluminum
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Fig.4 Main roughness parameters of aluminum after rolling
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Fig.5 Photos of annealed aluminum surface: (a) 8%ZD;
(b) 8%ZX
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