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Effects of Surface Water Wetting Percentage of Carbon Steel on Its Pure
Mechanic Wear in Oil/Water Two Phase Fluids

HU Zi-yang, DUAN De-li, LI Shu
(Institute of Metal Research, China Academy of Science, Shenyang 110016)

Abstract: To understand the corrosive wear mechanism of carbon steel (CS) in oil/water two phase fluids
and to solve the corrosive wear problems between sucker rod and tubing wall in oil recovery industry, home-
made apparatus was employed to measure the surface water wetting percentage (SWWP) on CS in oil/water
fluids with different water content and flow velocities. Pure mechanic wear loss of CS in oil/water fluids with
different SWWP was detected under the protection of sacrificial anode via reciprocating corrosive wear tester
and the surface damage of CS was observed by scanning electron microscope (SEM), to explore the relation-
ship between SWWP and the pure mechanic wear behaviors of carbon steel. The results show that: SWWP in-
creases with the increasing of water content in oil/water fluids, and it increases with the increment of flow ve-
locity with a water content of 45% and 60% , while it decreases with flow velocity increasing with 35% water.
The friction coefficient and weight loss of CS increases with the development of SWWP, which means that the
pure mechanic wear behavior is significantly influenced by SWWP. The damage mechanism of CS is abrasive
wear and the plastic removal and fragile removal is the dominant mechanism when the SWWP is low and high.

respectively.
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(a) Surface view of the sample
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(b) Cross section view of 1-1' plane

P 2 Al 1 2% T A T s 1R
Fig. 2 Schematic diagram of the surface and cross section of

the sample
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Fig. 4 Schematic diagram of the sample chamber
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Fig. 6 Morphologies and EDS spectrum of CS in the oil/water fluids with the water content of 45% and flow velocity
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