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Self-adaptive Control System for Feeding Mechanism of the
Combination Weigher

ZHU Peng—fei, HUANG Song—he, LENG Dong
(Southwest Jiaotong University, Chengdu 610031, China)

ABSTRACT: The aim of this work was to study the self—adaptive control system which could reduce the large deviations
of the combination weigher’s feeding amount that was caused by the slow change of feeding mechanism’s parameters. This
paper allowed the model reference adaptive control (MRAC) system to compensate for the deviations of the feeding speed,
proposed the design method of the MRAC system for feeding mechanism, and performed simulation with the Matlab
software. Assuming that the parameters of feeding mechanism changed at 1s, without the MRAC system, the deviations of
feeding amount increased with the time within 2 s, and the relative error reached the maximum value of 41.38 % at 2 s. With
the MRAC system, the deviations of feeding amount kept stable, and the relative error was 3.36 % at 2 s. When the MRAC

system was adopted for the feeding mechanism of combination weigher, the feeding amount deviations caused by the slow

change of the mechanism’ s parameters could be effectively reduced.

KEY WORDS: combination weigher; feeding mechanism; parameters; self—adaptive control

A PR S — i s B2 R S R R LR,
S N TR A R EATL, - RER S 4RI (L
N RIFR AR A A R F R AR, TR RE
5 4L R AT R FOR B2 AR S AR 4
HeHE B P FUAR 38 5 91 I 3 i B A s i) i 2]
XM RPN o RLIRPILIV IR 25 AP b g 2 2R
AU I RRE R RS R 2 i 1]

Wi HER:
E£WAB:
EZ RN

2014-11-11
PO A8 B SR 5 H (2014G70024)

BILIEE : BOANFI(1960—) , 55 ARE A, VU g 22 R

FLAT, A5 R N RHILR e ], B2 R
AN [#] A 370 Ak F) PID 47 i) 28 S8R R FASLI 1 R B
Y HE IR P ) AR e ARSI I AR R B A PID 475
ARG, FA X YRNA A SEAG I | S ] D RE , 4R
111 1 TS FRE TR AT BRI 22 B, (A5 [T MR O
o0 S A B R, A AR 2 5 A DN ek Y L 51
BRI, i T2 S FE TR TR, REAS R B 58

Fr RMS € (1993—), 53, I AR, PG R A83E R AR, T BOHL A — (AL BB T
R A AR R, SR EEFE T 1) T AR



36k HoW

RIS G AT R A 1 DAl 91

JRE R U A7 7 AN 7 1 , ol A5 1 ) ST e P A
2 e AR, MRHR W22 K . 7ESEPRERfEd AR
H L HEFE R 0 R RHE A i 2l i T2 i
o 70 RN HORA ZAR RHAEPET, A RIL
I ) AR | 59 K [ AR A AN B 2 S5 503 8 2 e R A
BEF AR R 22 K48 B R EGR S B,
SN TR R, 5 2 — Mo 4R R E PR AS
HER R w5 NN TR YRR 45 B S BB A AT A T
(ERINECE D I S A R U it A B VR
(MRAC) LN T R IR HLAF2 ], Bt 1 il 45 It
HL, FFM ] Matlab ZCPFREAT T 05 5, B0k 1 F 18 R 4%
WAL R AT

1 TR RS

AR RRHLAYIE SR, v] DURSE ML 3h
JECBH, AT AR — >0 F R S A 2 7 SR iR 0 4R
AT pysia R A IRPLAY B4 H Sy 2 AR L
K1, GRS B R A AT DL R

MX +CX +KX = F (1)
. C. K 1
X_—MX—MX+MF (2)

KA X, XX 90 4 RS S A% | 8 N
BEAR I B X=(e, )", X = (3,,0)" X = (3,.5,)" 5
M,C,KER**, 13| Jy ot i 5 B | BHJE S5 B4 A 2
@’/ﬁ\:,fp:M:[ml O];K:[(k1+k2) _kz]

0 m, -k, k,

FER N ARG IR 155k, B F=(-F (1) ,F(1))",
F(t) AVEFAE my, my b R/ANFHAE T 1) AH B2 A B
WEIR 1o ZRGEBHIE nT 1 1k S 23 A BHLJ FIAA ) i FEE
FERHJE B .

]

C = oM +BK <3)
" = Zwiwj(zo,-fi _zwié:j) (4)
w;, —w;
IEICTErTS) g
w; — W;

K o M w20 B EEF B 5 | FES j B A 0
Ky &N & SNMIEBYERS i FER j R R BELE Ee , s
et , — T i=1,j=2"",

FEL R AL 110 R A 2 Pl 98B 45 B0 3 5 300 ) A 4 A
S, HAR SRS B A e B mT A X (D B E -
FE R YRR R I E R & B giE s, sz
FiEBL L 2.

K
21 C,]
Y
LESRBGHE 258 3IB0HET0 0 4. Rk SHRIY
a Z5il b B 2R

K1 s IRsh 4 RHILAS F B Bl )~ ARl
Fig.1 Structure and dynamics model of the electromagnetic vibrat—

ing feeder

K2 R YR3Z )

Fig.2 The force diagrams of material in the trough

TEVEHGE 4 (O ILE4E 50 D 50146 2445, ki
SEBREE L v

v=caciCik, @ Ascos & (1+tan agtan 8 ) (6)

A e YRV B BTS20 FRER; ¢, o A 5
B o AYRHE BE 52 R 2R 5 ko TR AR R AL

. % @ WIRA IR AR IO BRI o, 5

N HIRDUBE - 2
HEWERG PRI MR v
v=10’hB yv. (7)

AP RHZ IR s B PR GERE 5y PR HE
R

= (2) Al FARMLZE B G- Sl MR K D 5
BIIZRUR R SRS IR o M AR
ARILHIR R . (7) R TERE 1RSSR
YrRERUS B, 1S PR E R ST R B T kg
SR ASRIE B IOC R . O T R ARBLE TAEPERERR
R IREN AR o 10 H BEE R IR, T35 A
N R HBGE I E (. AR L, FARAILAY R



I i 20154F5 H

(R4S T 45 ) TR R AR IR AL . i TR A FRE R
GUyiaA sk B EORE R, AR )52 B ER A , D kg iod
P L ARALIR o Py N RHE A

2 THRHMNEESE BiEMES
PRI RGN R BRI 22 1 38 N 47 il

R YA DL 31,

x, (1)

‘B
iR cWey

—— F (1) (1)
e e e

K3 BEAISE HE N RS
Fig.3 The diagram of the MRAC system

i R LEE A7 3R LA TR B AP 1 5
LR 4 R e e 5 R T VS
Al R G SR 55 2 B B A R 5K
S R bR

B 7R 0 P B S L g L
4o ERBEREN as+b, [T (RACr ), M2
AR F AR F () =f. f(t) —ax (1) - bx(t) , FE

\ RSN x "G (s
$E%%%ﬁ@ﬁﬁﬁhkf=Hﬂ&$&+w,
i A L T L 255050
f =

(o )
a = Azfoe(t) aadt, Alfoe(t) afdt,

b= )\Sﬁ)e(t) %dt .
R

f= 0] e(Drdi, a ==, [ e(1)SG, (s)xdr,
0 0

b= - ,\3fe(t)scm(s>xdt .
3 Matlab{F &

3.1 SEREIRGIZEL

YRS FEC F A3 E S BRI S50, B
TR R M BEJE SR C AN BE A R K, A5 21 1) Simulink
{5 AR B S

Jo, (2t
t¥e (1)

_ 3
O e BNy ry B 10
— f. -
> a as+b [+

K4 BURZ FE P RGHER
Fig.4 The block diagram of the MRAC system

bl 1
f(o) 5
A i il

h 4

h 4

5 »(1)
z (1)

E5 SR Simulink {7 EAR R
Fig.5 Simulink model of the reference model
3.2 {FE&ER

AR T RHILR F 6 AY Simulink A2 ] UL
6. B T AR AR S S5,

(O

TR I 4
ik :

D

K6 BEAIZH N R G0
Fig.6 The simulation block diagram of the MRAC system
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Fig.7 The chute’s vibrations without the MRAC system
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Fig.8 Variation of feeding speed without the MRAC system
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