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Deformation and fracture analysis of magnesium dalloy sheets
using acceleration sensor
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(Received March 06, 2024 / Revised March 08, 2024 / Accepted March 31, 2024)

Abstract: Acceleration sensors can be used to detect failure and measure deformation in metal forming processes. In this
study, the applicability of acceleration sensors for analysis of the metal forming process was studied. Magnesium alloy
sheets (AZ31B-H24) with the thickness values of 1 mm, 2 mm, and 3 mm were used to perform the three most basic
processes in the metal forming process such as tensile, bending, and 2D-draw bending test. The sensors were attached to
the material. Acceleration signals occurring during material deformation were measured. For each experiment, we analyzed
the changes in the acceleration of the sensor. In tensile deformation, a large acceleration occurred at the point of material
failure. In bending, there was no significant acceleration at the point of material failure. The bending angle of the material
was measured using the acceleration components. It was found that acceleration sensors can be used to detect fracture and
measure deformation angles in the metal forming process.

Key Words: Acceleration sensor, Magnesium Alloy AZ31, Material fracture, Metal forming
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Table 1 Specifications of MPU-6050 (LSB: Least
significant bif)

specifications Gyro-sensor | Accelerometer
Interface 12C interface 12C interface
Startup 100 ms 100 ms
Max range +2000 /s +16G
Min range +250 /s +2G
Resolution (Max) 131 LSB(%s) 16384 LSB/g
Resolution (Min) 16.4 LSB(“/s) 2048 LSB/g
Frequency (Hz) 256~8000 Hz 4~1000 Hz
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Table 2 Absolute magnitude of accelerations [m/s2]
in the tensile with different thickness values [mm]

Thickness Sensor 1 Sensor 2
1 mm 167.37 132.97
2 mm 193.86 277.17
3 mm 292.42 169.88
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