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Abstract

Eddy current sensors are widely used in industrial production as non-contact detection sensors.
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After a period of use, eddy current sensors may experience significant errors or even erroneous
readings due to aging or other environmental factors. Therefore, regular dynamic or static calibra-
tion is necessary to ensure the detection accuracy of eddy current sensors. Currently, static and dy-
namic calibration of eddy current sensors in China are conducted independently, and the degree of
automation is low. This paper designs an integrated static and dynamic calibration control system
for eddy current sensors using FPGA software, effectively integrating static and dynamic calibration
and improving the efficiency of eddy current sensor calibration.
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Figure 1. Selection of calibration mode for eddy current sensor
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Figure 2. Workflow of the lower-level control system for the integrated automatic calibration device for the dynamic and static
characteristics of eddy current sensors
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Figure 3. Composition and structure of the integrated automatic calibration device for the dynamic and static characteristics of eddy
current sensors

3. BRI G RS TERSH M — R B R B E A

4. RERBEEH RS

SERH IR B S S AR E S LRE, MR B A TR RS T
BRI RS B S DRSS 5 LUK AE RGEIE I, RIS IBAT, LR 5
R (5 S 0000 DL ORI 0, BRSSO A LA, MU T G BUR) 3R 6T A e A
FLOhRE, e T A BLRERI S, BB RAEBEH, f355 R BN SR RAEHIN . BB A7 R LU
B LT . A B R R S REBLR O BRI

4.1. ERIRG REEM

LR IR IR AR BN B A R I — 1Ak 1 B S B 13 ) 3R G b 5 BB R i s AR 25 R RE L ] 4 BT
& AR B A5 ) 3 I 0] 25 0 FE LIRS #8 (A oR SE B . JE I e Ak LIRS 28 ki (S 5 A 7 Rl 5 4%
] SEER AT HEAR AR B S ] (55 RA BT FPGA 1 NCO (Bl 4%) IP &= E AT 1
BrfEs, SBEHGR DACS’20 JAFHTH KBS S . (59 REMR TIENS KA FE T 4k &
K B RAENE R, Btk 24 ML kS ) ADS1271 05 Fr 5. it ADS1271 A BHE i T3
a1 JEE SR R B A IR A T AL, R T — SDRAM B A7AA##S, 1447
it 282 HE T HYS57V641620 &5 F7 S8R o 38 B Hde B (1) 2 ] 5 n] SE 1K RS232 & B HIR SEHIL.

42, BEBORRHRGEH

FL i A% I A T S A HE BT 00 AL ) R 8 3 2L 5 b i R BTL ) 42 | AT R S HE A S 1 A 0
(1) it Bz
E HL I AL AR B A RV — Rk B SRR B it b, 2Dk LR B TR RS A HE Th B Bl

DOI: 10.12677/iae.2025.134097 805 s 5%


https://doi.org/10.12677/iae.2025.134097

Pax
&

+t
i

AL A 4% R [ X0 H B A 8 AUAR TG 644-2003 FILE IS S AU BLZRi2 3l . 0t LA B il i
Xof 5t LR B 88 42 i R SE s B 1 Pk ALIRSh 2% 3 HIME 5 b ikt S 5 . 7 s ilE
SHHBEHAERES . BHERE SERNL LG —BEA R, Kt RFEXHEE ket (E 5 F07 s 5 371
R ST IR B A s i o R 2k AL SRS B A A B LR e g b . e AEs . VB ES AT 2R
wit[4], HARWE 5 ps.

= CLK |« CLK yrer g
El SCLK = SCLK A ik - ‘]]\ f) \%E; lﬁ
% ADS1271 57 > DOUT AL SiE G oy
i DRDY/ DRDY/ il - i Iy
FSYNC [ ™| FSYNC iR T #
i
- ckE EP2C5Q

. CKE 1« ¢S 208CSN o
# CS |« — hr
e R]/i[; > I%QS Se » DU %
7 | SDRAM |« WE B55 NEAGEL R
% DQM < RQM -
ADDR |- DDR — — E
WR » WRr DAC8820 o
DATA = DATA— N | 4

; RXD » RXD .
B \Ax232 LDAC LDAC 4§
i TXD |« TXD RST > RST 2%

Figure 4. Overall structural block diagram of the lower-level control system
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Figure 5. Block diagram of the fully closed-loop control system
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Figure 6. Composition of the dynamic calibration system for the eddy current sensor
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Figure 7. Flowchart of vibration table vibration level adjustment
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