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Method of self-learning switching control for centrifugal-temperature

compound device
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Abstract: Aiming at the problem of compound calibration of inertial instruments, a self-learning switching control method based
on a centrifugal -temperature compound device is designed to realize the temperature control with high precision and high uniformity.
According to the different structure of the temperature box control system under different working conditions of the centrifuge, a switch-
ing control scheme is designed to satisfy the accuracy requirements at both high and low temperature conditions. A self-learning PID
control algorithm is designed to solve the temperature fluctuation problem in the control process. The experimental verification is car-
ried out under the rotating state and static state of the centrifuge respectively. The results show that the control system has good perfor-
mance, and the temperature control accuracy is better than 0.1 °C in the temperature range from —55 ~ 80 “C.

Key words: centrifugal-temperature compound device; temperature control; self-learning PID control; Bang-Bang control; switch-

ing control

0 3| REASTE SC I 28 2 1 N 35 HL 90 M 52 B S P o 3

Bio WORBEAAMSHR . BT EE L AN Tl A

EL - R AR E A KB 1 R SR U R T i N R M R AT
EERE, MTLMEETHERGIE TRRE, B

T

W B 2022-07-13; fEEEH: 2022-08-04

BE&WA: FEKARPHHEA(62103389)

SI AR HEY, EHOL, FEH. BORERE SR ER AT USRI AR ]L TR,
2022, 42 (4): 20-26.

Citation: Dong X M, Wang M L, Du M L. Method of self-learning switching control for centrifugal-temperature

compound device[J]. Metrology and measurement technology, 2022, 42 (4) :20-26.



RIS

Bit5HE - 21 -

R T S BRI R T B e RS RE A, IR
BRI AERN TR B REER ., KE ., R,
TR U SRR B O LR R R AT AR WF
FE, HETRY OIS ' 6P KB T
T — I H TG B L REER
R, NI GE R P 7 vk, MRS B B Y
PERIROR

e BEACTE il B T, R ) LA i 1)
BRPE . & AE AR EE S RE ), BT T
AR BB A BT Y AT Y SRR
PSR 250 B B 5 PR il R R A R GE R 55 i I
BRI R T EE DRy Rz A S At o
BEX 4R IR AR GE R A T L IR AR 2 M S R
ARH B T OB P A, B R e T PR
PES /N IR Z B A7, I H A iR 5 Y R
HVE | RS R A BB . AR
B = RGN A AR B0t B 42 il Jir 2
ANTRY SR FH P — AR ABAN] $2 f] ghe AR A A5 200 PHLAEL F) 422
ISR S TR] ISR R A i o A v A P RE AR
JEAAAE TG SR IR RS LA B RS -
SR E IR B H Dy B AR, it T — A e
IR S Gl b R iR eRC ot TN b aa XN EINSE T
WESEEL CCRLIA”, JRAS S Ao~ PID $E T kS
R, LA R R G AR T 00N 893 E 15 AR
ZOR.

1 BL-REEAKE

BO-RELSAEE FERELOEKE . BER
AR . W RGN, W TR
1.1 BEKEAEAR

mE 2 FoR, BO-iREE AR E DO

IR i

E1 Bo-REEAEE

Fig.1 Centrifugal-temperature compound device
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Fig.2  Structure of temperature test chamber
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Fig.3 Schematic diagram of gas temperature control under

static condition
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Fig.4 Flow chart of temperature control by electric heating film

PR 2206, 2o PO a4 o] R R
BRI A, DLE iR 22, e w228 18 T %
Xt T R AR BB R A P, RO PWM (5 25
FERgEE ) 7 vk, [ 25 4 r g 1) i s oA Bk 5 RT3
FORE T o 20 [P A 0 R A5 B Ml A o I, R DR
368 3 [ 2 20k PR 45 ) i b A ) R R ) P i
20 [ A5 Ak LA 00 i K A il R AR I, AR Ak
LRGP, IR P 7 2 L

%:%=0%U (1)

Ao oAk A TR, s; TOMgkEER TAE)E
Wi, s5 o A— AW TP E IS AR R i A S8 Y
b3, BRI I R BeR G b, o AR fSqE
0~ 12Z[El, MW TEEAZER, Wi, 8%
o, MoTE0~ 1Y EINARILRT, P
JEAEO ~ U Z B84k, BUiR™ 7 ik Sk e A 9 72 o

Xof TR A5 ) ok FH PID #2015 | 22 S skl
PoRVHAT PWM (525 He . PID 84 2 ad A gl v )
MR, RS ARZER B B ML)
HEATEE . A T BRI R R, SR A E U
B PID ¥ 4%

u(k) =K, {e(k)+

k

Do) + o [e(k) = e(k = D1)

I

T, <

(2)

b e(k) N RGEBCOEH r (k) Flk 5 y (k) Z B Y

iz ; K AHWBIREG TR FREG TN 25

% JE B FE 45 FR G0 b I AR IR S AT L

) H I B 43 B D A AEAE A 4 I R Sk 3

R AR, T BE 5% 25 Wb SR AE BT B O JR B M 38 3

(GnE 5 FoR) . R 7N B EE , TR 15 )

R, e PID SR RPN A T A% ) i
27 2 il oy b A

u(k)=1u (3)

Kb w AR X R — R I R 2 2] e



iR

Bit5HE - 23 -

- ANAWK%M\NAhA i
‘ VNV VVVVVVVVVVA

M“gm;mwyg”mj ,,,,,,,, §§ ,,,,,,,, ,,,,,,,,
0.0

0100 200 300 400 500 600 700 800 900 1000
A

PS5 L ol i 7 i 2 4

Fig.5 Response curve of temperature control
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Fig.6  Schematic diagram of gas temperature control under

rotating condition
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