366 HoW HLT I B 5 (AR 4R
£ 208 - JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION

Vol.36 No.9
2022 -9 A

DOI; 10. 13382/j. jemi. B2205653

BFoMmRXENARNETTE

HE¥ x @ xNEE BT
(KRR FHE AR KRR BE Rl E S Be K 300350)

BT AR OY i SR K S 1R i PR IAL B D A AR R LG T, TR B AR B IR B T o BE R AT T
A7 T HeR B R PR R, BT 1 — Rl U PA B A ] 94 5 fok 9 81 o v LB R PID 2 s L o R v 7 00 k98 45 L B
AR T PID S HICRE E XERE , Bk 17 SR A LB A% St - A5 D003 00 2R A i R, R 17 Wi [0 38 2 M R B2, S
Bl W TR IEAT AR A IE H R BEAT 1 3 BB B M 15 00 T, 31 g i AR B R 0 i KT 00 e 0k 20 e o A 22 A
2x107° g, IRFN T T 43 BE GRS E B Im) R L B R SRR AR R S5 220 g BERRHL A0 BT RPREHERR T 10 A5 0L L

KB BT TR BRTE I ; U B4 1 5 45 U0 I

hE 43S, TH715. 17 16;TN431. 1 TERARIRAD; A E KR EFR DK, 510.40

Electronic analytical balance double closed-loop measurement method

Chen Xingliao Liu Tong Liu Yizhu Fang Xuejian

(Intelligent Manufacturing College, Tianjin Sino-German University of Applied Sciences, Tianjin 300350, China)

Abstract: Electronic analytical balances generally use the method of pulse width modulation current to precisely adjust the
electromagnetic force, and it is difficult to achieve a million-degree accuracy in engineering. After analyzing the influence factors of
traditional methods on measurement accuracy, an improved pulse width modulation current circuit with double closed-loop control is
designed, which decouples the previous PID control circuit and current measurement hybrid circuit, reduces the difficulty of PID
parameter tuning and solving the difficulty of the system transmission equation of the mechanical sensor and balance detection channel ,
and improves the response speed and measurement accuracy. Experimental data show that, without nonlinear correction and only with
moving average filtering, the original measurement data of an electronic analytical balance with a 31 g-range can achieve an accuracy of
one million divisions with standard deviation of 2x107° g, which is ten times better than the original 220 g-range electronic analytical
balance with the same circuit and sensor.
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Fig. 1 Electronic analytical balance principle structure diagram
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Fig.2 Electronic analytical balance circuit schematic diagram
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Fig.5 Schematic diagram of an adjustable

constant current source circuit
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Fig. 6 Current control and measurement dual
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