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Abstract

The high-pressure hydraulic end sealing performance of a reciprocating plunger pump directly
affects its operational efficiency and lifespan. This study investigates the relationship between the
compression volume of the packing seal in reciprocating pumps and its sealing effectiveness and
lifespan through experimental methods. Experimental results indicate that a packing seal with a 5%
compression volume leaks 12 ml per hour, with an average friction force between the packing and
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plunger of approximately 69.9 N. This compression volume achieves a balance between effective
hydraulic sealing and minimal packing wear, providing guidance for the design and assembly of
packing seals in reciprocating pumps. By analyzing experimental data from lifespan tests, a fitted
functional relationship is obtained, enabling quantitative estimation of packing seal leakage and
friction force between the packing and plunger in similar experiments in the future.
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Table 1. High-pressure packing seal test parameters
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Figure 1. Schematic diagram of the stuffing box plunger seal test tooling
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Table 2. Experimental results of packing seal leakage at different axial compression amounts
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Figure 2. Packing damage after one-hour pressure test
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Table 3. Average friction force of plunger packing with different axial compression
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Figure 3. Fitting curve of packing seal leakage and its trend over time
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Figure 4. fitting curve of friction force of cylinder A and its changing
trend over time
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