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Abstract

This study aims to investigate the dynamic response behavior of a strain gauge load cell under
impact conditions and to apply the findings to improve the accuracy of an automatic sorting system.
The experimental setup employed a load cell integrated with an HX711 signal amplification module
and an Arduino Uno microcontroller for real-time data acquisition. Experiments were conducted by
dropping objects with masses of 30, 50, 120, and 250 grams under controlled position and height
conditions. The results showed that the output signal exhibited damped oscillation behavior during the
transient period, and the settling time (T;) increased significantly with the mass of the object. The average
settling times for 30, 50, 120, and 250 grams were 50.22, 65.14, 100.02, and 145.03 milliseconds,
respectively. To prevent signal overlapping in continuous measurements, the minimum release time
was defined as approximately 2T, which improved system stability and reduced measurement errors.
Furthermore, a linear relationship between object mass and release time was observed, leading to the
development of an empirical calibration equation Tease = 0.832M+86.46 with a coefficient of
determination R? = 0.982, indicating a high level of model accuracy. The findings demonstrate that the
dynamic response characteristics of the load cell can be effectively utilized to determine optimal timing
in automatic sorting systems, thereby reducing noise effects and signal overlap while enhancing overall

system accuracy and stability.
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T, = 0.416M + 43.23 (3)

1aei

T, fie szeznainsauAndugudves
Ay, Hadiund)

M @ wavesing, (N5W)

N153LASIER N30 A R28 ANOVA WUl
wuudasadianumnzanwazived g (F =
10,874.6, p < 0.001) Jenduuszansnisdnaule
R® = 0.982 LAAI3I1U7AVDITANANUITABTUY
eulsUTINes T, 1689 98.29% wansamsnsdi 1

A19799 1 HaNITIATIZRANULUTUTIU (ANOVA)
WeVAFDUNBAAYIDILUUTIA0INANDELTILEY

Source | Regression | Residual Total
DF 1 398 399
SS 458,723.8 16,792.2 | 475,516.0
MS 458,723.8 42.19 -
F-value 10,874.6 - -
p-value < 0.001 - -

RUBN: N5 NTUNTIINToyaN VLA 400 YA (4 SEAU
Wt x 100 ATY)

iadaatunisdouriuresdyiusening
fngFutlatufuiudaly Femunszezinainis
Ua 08790 (Telease) bW OENTT 2T, Aananslu
aunsil 4

Tretease = 2Ts (4)
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