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Abstract

This paper analyzes the problem of the filter screen distortion of the electro-hydraulic control re-
versing valve reported by the coal mine. The dimensions of the filter were tested and all met the
drawing requirements, indicating that the filter did not undergo overall plastic deformation. A new
filter of the same model was installed on the valve body and then removed. No distortion was found
in the filter screen, suggesting that the distortion of the filter screen was not related to the installa-
tion and removal process of the filter. A new filter was placed in a 300°C heating furnace for 3
minutes to soften the solid glue at both ends that serves a fixing function and release the internal
stress of the filter screen. No distortion was observed in the filter screen, indicating that the distor-
tion was not due to the inherent internal stress of the steel wire in the filter screen, and the inherent
internal stress was not significant enough to cause obvious distortion. A used filter with distorted
screen was placed in a 350°C heating furnace for 3 minutes. The filter screen underwent more ob-
vious plastic deformation, suggesting that the used filter screen still had a large amount of residual
stress. After heating, the solid glue softened, and the internal stress of the filter screen was released,
leading to an increase in distortion. The distortion and internal stress originated from the usage
process. From the perspective of the assembly structure, the high-pressure liquid exerts a direct
force on the filter screen, and the force does not directly point to the axis of the filter. The high-
pressure liquid causes the filter screen to bend and deform, and the deformation direction is con-
sistent with the direction of the liquid impact.
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Figure 1. Mine return filter
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Figure 2. New filters that have never been used in the workshop
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(a) Assembly of new filters (b) Disassembly of new filters after assembly
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Figure 3. Pictures of new filters that have never been used in the workshop being assembled and disassembled
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Figure 4. Picture of the new filter heating furnace after 3 min at 350°C
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Figure 5. Return to the picture after the filter screen is heated
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(a) Longitudinal profile of the filter assembly drawing (b) transverse profile of the filter assembly drawing
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Figure 6. Filter assembly profile
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