$39 % el PERLN: & Vol. 39 No. 6
2025 4F 12 A NONFERROUS METALLURGICAL EQUIPMENT Dec. 2025

SRR R, A, LRSI, 5. R0 RS AE L2 &R RN AR [ )], A k£ ,2025,39(6) :88 - 95.

ZHAO Chenyang,HE Rongquan, YOU Tengsheng, et al. Research on application of intelligent grinding control in a poly-
metallic ore concentrator[ J |. Nonferrous Metallurgical Equipment,2025,39(6) :88 -95.

BEBET RN REER S S BET R AR

REM TR, LER 3 W, FEN
(1. P BB LA ARAARAST, L% 100038; 2. = HELBFEMB A RN, =& b 663701)

[ T HNREZERE ] RGP 28278, Rl A = OB T RS P il Ao tE 22 5%
[P R, 77 S ] 240 PR A DR ) it B A PR A g ke b IR IR, AS SCRIFSE T R — ES RE RS 52 B A A A Y
BRI W R G, R THE TR A PR BB K. RGUIT & K 450 -5 15080a K 3 14 2 4 ol SR s, il o
REZA AT BRI A0 2P 225 S B0 T S IR 10 2 S 80 2 [l B D TRDRS MESS ) 45 1 2 L 2 Tk I T 3R
W, RGPS IR AT B R GRS T 3. 41% 7 iR EE A MORIE R T 4. 58 N AL AR S
RERAE R T 3. 34 A E e B TR P e i T WA 0T S Nl 28 B AR (Y H bR, S R S Y i
TR REAL TP T AT RE R BOR BR AR S5 S B

[XEER] R0 ; BB ; BWiERl; SAB T.2; B T00; AHE,; P ki, 7= Rk

[FRE4ZES] TD453; TP273 [ XHitRERE] A
DOI;10. 19611/j. enki. enl11-2919/1tg. 2025. 06. 012

i

0 Hj

R Pl R B A T A 7™ RE R S A A T °E o L
F g 1 R MO BB A o A B S B B 1Y, AR PR AR
SE VA ) 24 % A ) Ak PRRE ) AN 8 0 AR
PR 7 it SO (7™ R B | R R A ) X i
TP IE WL | A ) O A 0 e RO A AR R
R OGIEAET ] HEARZG AR . BT B
LR NS AR VAR I S R AR RS
Z78 WAl R R R T AR A AT A
P, ANCRERS B R A AR AT 7 i e A
VEROR 17 EL Al A7 25085 07 A0 B FE AR | R B Ak
RS E AR, W NS LAl T 4R
THAGE R AR M 58 4 01, IR BUHE 3 AR SR
T30 A ) 1o A A A A R R AR AR A
UNZSYR AR E Y (UNIAV L E S -1 WY o)
PB4 o) AT S W R N T R A
SLE AN PRAE )R S O S R K A AR
AU B IB 4T, 7 il HOREEE Dl 3h R, T8k 52 AR

[YFmHE] 2025 -08 - 10

[3ZEHS] 1003 —8884(2025)06 — 0088 — 08

SE R T 2T AR RO AR A
P, B4 Se it |l 5 B o A B 3h i 5 e ik
PERIEOR | BEARBERE AN 57 2o B | © O $2 71 R4
et A7 Ml B AR K 7= b S5 48 5 28 4 938 1)

PR 5 AR R — A M TR ) 2 B A R AT B A2 2
Tl xb G, A5 GE i B 0] i P&ID 45 il 5 s[5 HG - B
BB R S 4 A AR B, LA AR A P
ZEhA T, R s P&ID 2 il i Jay BRA: | K A
W2 2 P BRI A 45 5 O — AR E R
PEAE DSR2 i Ab AR R M [R) L SRR P&ID
PRI ZR RS T AR AR, DT R A 0 i A b
SRCIE L A T A2 M 08 52 0 2 o AT AR 475 1)
Dl ERARAE VB X T 3 G B e S
[, L3 1 — ol i T Bl 25 0 o 4 o B 2k 1) UG
A Fl SR R ST, AN BR T 4R 22
T MG5ET R — B TSK BOMI 42 i 7 i, ki &
LR T T (6] B R G OQ 2, St ST ORI AL U A
PETE T bR AL, RS AR SE o B B A AR AR

[E—1EE] &R (1993—) 55 R A, TREIW, A1, E2 N F L TRE MR TIE,

88



BARBHAE ;B REE T R A L SR A IS

Mg P O A AR S 2 R B0 T RS B D I BR
BLG T, DA 2h BT, e BR AL T RS e 78 B DIk
A, KB T2 AR R e A Ak A G
AT H#HL T SABC T MR &K BCF BRI
BET—METFSEmENNEZ BiRkor
Bio PGB TR MR T RARE
T AP SRR I 5] AR R A2 4 36 ik 5
E RS, LT 2 Bis sl Mg ot
A AL SRAL T s, XIS Rk TR T
BRI 42 1l 1) B8 - s 25 P Ak 2R ¢, 3 o B A1 3 4 A
PRT AR TRHE LLHE S7  TR) R, B v T ER S ALY
LEBRRE ), g aram A X T A M TR
POt SC BT O B Tk B A B A R oy A
b RS AR IR ARG 2 [ AL A0 8 A
Wil R G0 0 AR B R E O BE I
REJG LRI T BT R RENREBTT, 4P E
S BE A I A 2 1, SR P R D) s o) A S — B
HIREEE T R 0 & RIEH R G, LT B 59
AL B 5 Al

SRS T BE A4 A 1 22 R 5 R (R SR
SR AT 1 ) RN & R R e A% O 3 KM T &
T KW TTHE RN 28 56 i B 3 0 1 5
TAER K MELMIESE s M S it (S R4 h A
5N RS FZ AR RESZ R . TCie R AR 0 44 il ik
SRR AR A TG 1R A5 2 S T R 2 A
JELRAEIS AR R (AR | S BOPE W M ST I s e A
RURME Bl S5 RASCR T RE, AAMRZRET
SR P (g L R A e W B
WFESE) Bz — M REE G “ IKE " BIE T 23%5

UL B T E IRV Al RS R ) bV E R U
T I B8 78 3 A Dy S K o (6 60 THZ 3 fE
S

AR 2By Rk S
TR N TR S8 SAB iR AR g5
W= SRR AN G A% 1 BT 3R A SO I 50 T
— PR REEE R Pt R G, ARG AR R R
DMARG ERRAGEMLE I, 3T AT g
AR R RS F AW L T A H R A
AT B T SR 8 R, SE B B T 4
IR B S T AR S B0, A5 i A
RS ML, A SR T TRA®Y T M T L

BhR A2 TR R .

1 By ITZREARK

1.1 IEZiRE

H2EEET T BT T2 R A B + Bk
(SAB) T2k, oA HE N ik 6 & A AR, iz
ARG T GG E N E 1 &
$7.50 m x3.20 m - HEEHL, 2 HEILHED 2 B
i i 43, 0 bl 2y AL iz R ] 2
BL, 6 P =it AW G 4 2 Rl E A E
2 2 $500 -8 JK J7fiE i aw, SEM AR IS LA A 1 B
$5.03 m x 8.50 m ¥ Ui KU ER B AL, ﬁﬁﬁr{%&(ﬁaﬁ
( =0.074 mmfi 70% ) A it ATRESEN, 48
YWY T AW ME 1 Fis,

El1 ¥HE+IKE(SAB) TZRETRE
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Fig.3 Interactive interface of intelligent grinding control
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Table 1 Control logic execution data of the semi-autogenous mill ( high power)
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Fig.7 Qualified rate of grinding product concentration

before and after IGC input
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Research on application of intelligent grinding control in a
polymetallic ore concentrator

ZHAO Chenyang' , HE Rongquan', YOU Tengsheng' , HAN Bin®, FU Haitao’
(1. China ENFI Engineering Corporation, Beijing 100038, China;
2. Yunnan Hualian Zinc and Indium Co. , Ltd. ,Wenshan 663701, China)

Abstract: The multi-metallic concentrator has long been challenged by highly variable ore properties,
frequent manual adjustments, and unstable control in China, which severely constrained both product
quality and production efficiency in the grinding circuit. To address these issues, this study developed an
intelligent grinding control (IGC) system capable of adaptive optimization, aiming to enhance operational
performance and production intelligence. The system leverages a strategy that integrates expert knowledge
with data-driven fuzzy control and process logic to achieve precise, multi-parameter, and multi-loop
cooperative control with self-adaptive adjustment in the grinding process. After on-site production
practice , the IGC system operates stably and reliably, increasing the processing capacity of the raw ore by
3.41% , improving the qualification rate of grinding product concentration by 4.58 percentages, and
increasing the qualification rate of grinding product particle size by 3. 34 percentages. These outcomes
effectively met the plant’s goals of increasing production quality, reducing labor intensity, and enhancing
economic performance. The system provides a reliable technical pathway and a practical reference for the
intelligent upgrading of similar concentrator.

Keywords: concentrator; intelligent grinding; fuzzy control; SAB process; grinding operation condition ;

throughput; product particle size; product density L
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