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Abstract

With the rapid development of China’s coal mining industry, coal mine safety has gradually become
an indispensable aspect. The underground survival capsule, as a life-saving equipment that pro-
vides a safe, airtight space for miners who cannot evacuate in time after a mine disaster, requires
not only the ability to withstand explosive shocks but also the sealing property to isolate toxic and
harmful gases. The emergence of underground survival capsules has greatly improved the safety of
underground workers and significantly reduced property losses. This article analyzes the issues
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that should be considered in the design of the survival capsule’s sealing device, especially the design
of the pneumatic principles and sealing structure of the capsule door, conducts a kinematic analysis
of the door mechanism, and designs and calculates the sealing of the door.
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Figure 1. Diagram of pneumatic principle
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Figure 2. Schematic diagram of the pneumatic structure of the hatch door
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Figure 3. Hlustration of the four-point locking mechanism
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Figure 4. lllustration of the six-point locking mechanism
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Figure 5. Sealing diagram of the hatch door
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