msvszuaningnssesuridsniviunaluladlne-diu a5ei 12
12th TNI Academic Conference (TNIAC2026)

&

21-22 WgwnIAu 2569

ATUNNUNIUAT

a < a 1 [ [
ﬂ'l?@li')ﬁ]ﬁaﬂL?iﬂ‘nﬂaaﬂﬂaﬂﬂﬂiauaﬁiztlﬂﬂﬁ&!%ﬂaﬁLL‘YI\‘)LL‘U\‘] Lﬂiﬁtﬂﬂ

X mwgasIna1NL3s MEMS 5101052480
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ABSTRACT — This research aims to improve and develop the
free rotational vibration of a rigid bar system by integrating an

MMA7361 MEMS accelerc ter to ire acceleration at the

beam's tip. The experimental apparatus was enhanced to compare
vibration behaviors between damped and undamped systems, with
signal acquisition facilitated via a National Instruments (NI) USB-
6009 DAQ and data processing performed using LabVIEW. During
the analysis phase, the signals were pre-processed to ensure an
appropriate zero-mean offset before time-domain analysis. This
procedure was used to determine key parameters, including natural
frequency, damped natural frequency, logarithmic decrement,
damping ratio, and the damping coefficient. Experimental results

indicate that the MMA7361 sensor can effectively measure the

95

vibration characteristics of both undamped and damped systems,
with a deviation of less than 6% between theoretical data and
experimental data. This study demonstrates the efficiency of
integrating low-cost sensors with standardized data acquisition
systems for vibration assessment in engineering applications,

offering a cost-effective approach for student laboratory instruction.

Keywords — Free rotational vibration, Rigid bar, MEMS
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Mass moment of inerita, I, (kg.m?) 0.349 0.349 0.349
fasfianss k (N/m) 3580 5256 | 15255
aumsduasszuui hifidaiag Ty (s) 0.098 0.084 0.045
anuiiTTINma Wn ex (Hz) 10.182 11.943 | 22.365
mmﬁ'ﬁiumﬁtﬁwu Wi ey (radls) 63.978 | 75.040 | 140.525
anuisTINTd Wnp th (Hz) 10.318 12.501 21.298
mwﬁ'ﬁiiumﬁlﬁwu Wy ¢py (radfs) 64.827 | 78549 | 133.820
wasifudnadna Error (%), Wy, 1.309 4.468 -5.011
eumsdwsasszuufifeaniag Ty (s) 0.093 0.085 0.045
aNuATTIIT AR Wg ex (Hz) 10.740 | 11.739 | 22.039
aNuATTIITARag Wg ex (radls) 67.482 | 73758 | 138475
aMaATTIITARag Wq th (Hz) 10.250 | 12477 | 21.273
anuiiTssumnaniag Wy tp (radls) 64.401 78.394 | 133.661
wasifudnadn Error (%), Wq -4.786 5.914 -3.601
MIAAIREM 37y Log Decrement, & 0.724 0.395 0.306
8a3&IUN19W (Damping ratio), { 0.114 0.063 0.049
.1).8. N13%U29 (Damping Coefficient), C (ex) | 146.185 | 120.813 | 104.121
.1).8. N13%U29 (Damping Coefficient), C (th) | 147.150 | 126.214 | 99.035
\asifudnasng Error (%), C 0.655 4.279 -5.135
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