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In-situ Repair of Injection Pump Plunger by Applying Cu Auto-reconditioning Nanophase Materials

YU He-long, XU Yi, SHI Pei-jing, ZHANG Wei, XU Bin-shi
(National Key Laboratory for Remanufacturing, Academy of Armored Force Engineering, Beijing 100072, China)
Abstract: In the present work, Cu nanoparticles with an average size of 20-50 nm were dispersed in diesel fuel oil. A injection
pump plunger was in-situ repaired on a 12PSDB75 fuel injection pump by applying auto-reconditioning function of Cu
nanoparticles. Mophologies and typicle element distributions of the plunger piston surface before and after repair were
analyzed by scanning electron microscopy (SEM) and energy dispersive X-ray spectroscopy (EDS). Results indicate that by
adding Cu nanoparticles to diesel fuel, a thin copper film is formed on injection pump plunger and barrel surface during
friction process. Hence, the fit clearance between injection pump plunger and pump barrel is reduced. As a result of that effect,
the oil injection pressure is enlarged and oil injection volume increases 33.3% than before at a rotational speed of 500 rpm.
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Fig.1 TEM image of Cu nanoparticles
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Fig.2 Injection pump plunger and schematic image of repair test (a) Fuel injection pump tester (b) Plunger and barrel (c)

Scematic image of repair (1-Plunger bushing; 2-Diesel oil containing Cu nanoparticles; 3-Plunger piston)
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Fig.3 Variation of oil injection volume with repair time
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Fig.4 Comparison of oil injection volume before
and after repair
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Fig.5 SEM images of injection pump surface (a) Surface before repair
(b) Surface after in-situ repair by nanocopper
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Fig.6 Element distributions of the injection pump surface after repaired (a) Distribution of Fe (b) Distribution of Cr (c)

Distribution of Cu  (d) Element atomicity concentrations
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