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THIET KE, MO PHONG CAM BIEN HINH TRU KIEU TU DIEN
PO GOC NGHIENG HAI CHIEU

DESIGN, SIMULATION OF CAPACITOR TYPE CYLINDRICAL SENSOR
TO MEASURE TWO-DIMENSIONAL TILT ANGLE

Tran Thi Thuy Ha', Khuat Diic Duong?, Nguyén Dac Hai*"
TOM TAT
Bai bao nay trinh bay thiét k&, mé phdng cau tric cdm bién do goc nghiéng hai truc dua trén nguyén ly kiéu tu dién.
Cau trdc cdm bién bao gébm mot 6ng nhua hinh tru ¢ ndm dién cuc dugc gan & cac vi tri ¢ dinh xung quanh éng trong
do co6 mét dién cuc déng vai tro dién cuc kich thich va hai cap dién cuc con lai duge dat mét cach déi xiing déng vai tro
dién cuc thu. Ong nhya dugc bom mét phan chét [dng dién mai st dung |3 xang cé hing sé dién méi 1a 2. CAm bién dugc
dé xudt co thé phat hién goc nghiéng theo 2 truc x va y. Khi 8ng nhua bi quay mét goc bat ky, dung dich dién méi bao pha
moét phan cac dién cuc cdm Uing sé di chuyén, tir d6 lam thay d6i gia tri dién dung vi sai ca tu dién tuong Ung véi goc
nghiéng va ta hoan toan cé thé xac dinh dugc goc bi nghiéng. Hoat déng clia cdm bién dugc khédo sat b&i phuong thic
phan t& hitu han (FEM) st dung phan mém mé phéng Comsol Multiphysics. K&t qua mé phdng thé hién sy thay déi dién
dung vi sai Uing véi sy thay ddi clia tiing géc nghiéng. Dua trén két qua mé phéng nay, kich thudc cla cac dién cuc da
dugc tim ra d€ cé cdu hinh cdm bién véi d6 nhay 2 truc x, y va dai lam viéc thich hgp. Kich thudc téi uu ctia cdm bién véi
cac tham sé W; = 10,47 mm, L, = 3 mm va Ls = 5 mm, D, = 17,45 mm. Cam bién lam viéc t6i uu trong dai tir -90° dén +90°
vGi d6 nhay 0,426 fF/° theo truc x va tir -30° dén +30° véi do nhay 1,54 fF/° theo trucy.

Tirkhéa: Cam bién dién dung; Cam bién dién dung nam dién cuc; Cam bién géc nghiéng hai chiéu.
ABSTRACT

This paper presents the design and simulation of a two-axis tilt sensor based on the principle of capacitor type. These
two pairs of symmetric electrodes are placed symmetrically. cylindrical plastic tube filled part of the dielectric fluid used is
petrol having a dielectric constant of 2. The proposed sensor can detect tilt angles in x and y axes. When the cylindrical
plastic tube is rotated at any angle, the dielectric fluid covers a portion of the induction electrodes that will move, thereby
changing the differential capacitance value of the capacitor corresponding to the angle tilte and so can defined angle tilte.
Sensor activity was investigated by finite element method (FEM) using Comsol Multiphysics simulation software.
Simulation results show the variation in capacitance with respect to the variation of each angle. Based on this simulation
result, the size of the electrodes was found to have a sensor configuration with x, y two axis sensitivity and a suitable
working range. Optimal size of the sensor with parameters W; = 10.47 mm, L, =3 mm va L; = 5 mm, D, = 17.45 mm. The
sensor work optimally in [-90°, +90°] range with sensitivity of 0.426 fF /° on the x-axis and in [-30°% +30°] range with a
sensitivity of 1.54 fF /° on the y-axis.
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