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Abstract

45* steel and 316L stainless steel were used as the research object to study the influence law of
impact time, flow velocity and impact angle on the scouring behavior under the pure mechanical
scouring conditions. The results show that pure mechanical scouring weight loss rate is inversely
proportional to the hardness of material. The scouring weight loss rate of 316L stainless steel with
high hardness is low, and 45# steel with low hardness is high. The scouring weight loss rate of 45#
steel and 316L stainless steel increases first with the increase of impact time initially, and then at
the stable wear stage. The scouring weight loss rate shows a linear increase trend with the velocity
increase. At 45° impact angle, the scouring weight loss rate is the smallest, and it increases when
the impact angle is higher or lower than 45°. The damage mechanism is cutting at 0°, and when the
damage mechanism is plowing at 90°. The study provides a theoretical basis for the selection of
offshore oil field electric submersible pump unit and guarantee of its high life operation.
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Table 1. The chemical components of 45" steel and 316L stainless steel
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g
Si Mn P S Cr Ni Mo
45" 0.42~0.50 0.17~0.37 0.50~0.80 <0.035 <0.035 <0.25 <0.25
316L N5 <0.03 <1.0 <2.00 <0.045 <0.030 16.0~18.0 10.0~14.0 2.0~3.0
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Figure 1. The scouring weight loss rate of 45" steel and 316L stainless steel
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Figure 2. The trend of weight loss rate of mechanical scouring with the change of scouring time
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Figure 3. The trend of weight loss rate of mechanical scouring with the change of scouring velocity
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Figure 4. The trend of weight loss rate of mechanical scouring with the change of scouring angle
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Figure 5. The macro-morphology of 45" steel at 0° and 90° impact angles
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