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Design and Application of a Ladle Truck—Mounted Weighing System Adapting
to High—Temperature Impact Conditions

[ Abstract] Traditional rail-mounted molten iron level gauges are limited by such factors as alignment accuracy,
foundation settlement, molten iron ground burn loss, and intermittent measurement, which lead to reduced weighing ac—
curacy and insufficient ladle weight, negatively impacting environmental protection, operational efficiency, and tempera—
ture drop management of the converter side. To address these issues, a ladle truck—mounted weighing system based on
wireless transmission technology has been designed. An in—depth analysis of the impact of four—corner eccentric loading,
high—temperature thermal radiation, and impact vibration on vehicle~mounted measurement accuracy is introduced in
this paper, proposing a solution employing high—temperature—resistant bridge sensors combined with a box—girder sup—
port structure. The system integrates SAW surface acoustic wave vehicle number recognition, low—power power man—
agement, and Mesh ad—hoc network wireless transmission technology, achieving real—time, precise measurement during
molten iron transportation.Field test data indicate that the system operates with a maximum relative deviation of only
1.72%, eftectively addressing the challenge of molten iron measurement under complex operating conditions and im—
proving the safety and efficiency of steelmaking production.

[ Keywords ] ladle; vehicle—mounted weighing; high—temperature sensor; temperature compensation; SAW

recognition; wireless transmission
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