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ABSTRACT: Since the ordinary laser welding experimental device cannot be used to study the laser welding process under ex-
treme pressure and extreme environmental conditions, for this reason, the paper aims to develop and design a laser welding
ground simulation device that can be used to simulate changes in environmental pressure, so that the deep sea environment for
laser welding and space negative pressure environment for laser space manufacturing can be simulated on the ground. Aiming at
the problems of high-cost and high-risk of laser welding experiments under extreme pressure extreme environmental conditions,
and through comprehensively considering the environmental characteristics of high pressure, low vacuum, and high salinity, low
temperature and microorganisms under water, the simulation device was designed from three main aspects: pressure adjustment
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integrated system, laser entrance hole and movable motion platform. A set of laser welding ground simulation device with ad-
justable pressure range from negative pressure to high pressure was independently developed and designed, and the experiments
and performance of the simulation device was verified. Through the pressure experiments of the developed device, the results
showed that the device was able to simulate the environment of pressure between 5.2 Pa (the space environment) and 13.13 MPa
(the deep sea environment), laying a foundation for experiment of deep sea high pressure laser welding and space negative
pressure laser space manufacturing. The results showed that, the weld penetration increased and the weld width decreased with
the increase of pressure in the atmospheric environment; the weld penetration and width decreased with the increase of welding
speed in the underwater environment. The test result is close to the current research result. The feasibility and effectiveness of
the adjustable pressure laser welding ground simulation device are verified. The device is able to provide equipment support for
further research of welding process in the deep-sea and the space in the future, and has a good application prospect.

KEY WORDS: variable pressure regulation; underwater environment; laser welding; local dry method; simulation device
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Fig.3 Schematic diagram of laser external welding
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Fig.5 Schematic diagram of underwater laser welding ground simulation device system
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