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Development and Application of Anti-Eccentric Wear Water-Based Lubricant for
High and Medium Water-Cut Oil Wells

Fu Yarong

(No. 5 Oil Production Plant of Huabei Oilfield Branch, PetroChina, Xinji, Hebei,052360 China)

Abstract: In order to greatly prolong the checking period of pumps for the eccentric-wear oil wells in
the medium and high water-cut periods,a water-based lubricating fluid FYR-4 has been synthesized based
on the water-based lubrication theory widely applied in the fields, such as mechanical cutting, grinding,
drawing, rolling and hydraulic transmission. The water-based lubricating fluid FYR-4 takes polyoxyethyl-
ene glyceryl borate stearate,fatty acid imidazoline borate,amphoteric surfactant SS-Z,and polyoxyethylene
alkyl phenol ether sulfonic aicd sodium as main agents,and with synergistic function of fluorocarbon sur-
factant and vitamin C,jointly forming chemical reaction film and adsorption film with boundary lubricant on
the surface of tubing pipe and sucker rod. The adsorption film and tribochemical reaction film were formed
by highly reactive phosphor and nitrogen,functioning as carrier fatty acid molecule in the system with good
friction-reduction and biodegradability. By adding FYR-4 water-based lubricating fluid of 0. 25%-0. 50% to
30 oil wells for routine maintenance, their average checking period of pumps has prolonged by 275 days or
even longer, providing valuable reference for the eccentric-wear management of oil wells in medium and
high water-cut period.
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Table 1 Friction coefficient of FYR-4 lubricating fluid with dif-

ferent mass fraction and wear scar diameter of the ball

FYR-4) Jit ik 7540 0 VR R BRI BE B 4% /mm

0 1.02 2.15
0.5 0.12 0.37
1.0 0.09 0.32
2.0 0.09 0. 34
3.0 0.10 0.33
4.0 0.08 0.33
5.0 0. 07 0. 30
10.0 0. 07 0. 30
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Table 2 Friction coefficient of 0. 5% water-based lubricating

fluid and the change of ball wear scar diameter with

the loads
A /N JEE 82 R B XER 1 85 BE A%/ mm
519 0.12 0. 37
590 0.12 0. 36
649 0.11 0. 37
670 0.12 0. 37
745 0.13 0. 38
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