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Optimization of Pulse MIG Welding Process Parameters for High-Strength
Steel in Low-Temperature Environments and Analysis of Joint
Mechanical Properties
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Abstract : High-strength steel is widely used in various fields such as construction machinery and aerospace. In
low-temperature environments (—10 to —40C ), its pulsed MIG welding may cause cold cracking and
deterioration of joint mechanical properties. This paper takes Q690 high—strength steel as the research
target. By using orthogonal experimental design method and combining with tensile tests, impact tests,
hardness detection, and microscopic structure observation, it analyzes the influence of pulsed current
and other factors on the tensile strength, impact energy, and hardness distribution of the welded
joint, thereby achieving the purpose of improving process parameters and drawing conclusions.
When the parameters combination is 280A pulsed current, 120A base current, 15Hz pulse frequency,
and 30cm/min welding speed, the joint's tensile strength reaches 685MPa, and the impact energy at
—-30C exceeds 45J, which meets industrial usage standards. It is hoped to provide data support and
technical reference significance for control.

Keywords : low-temperature environment; high-strength steel pulsed MIG welding process; Parameter
optimization; joint mechanical properties
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