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Abstract: Aiming at the problem that the semi-
autogenous grinding mill of a copper—nickel ore in
Xinjiang is seriously accumulated and the fineness of the
grinding products is not up to standard, based on the
determination of the mechanical properties of the ore, the
fineness comparison of the semi-autogenous grinding mill
grinding products was studied. In the method, the steel ball

medium ratio was taken as a single variable, and the N
comparison test of the grinding index was carried out. The Semi-autogenous grinding mill

discrete element method was used to verify the laboratory test conclusions. In the end, the optimal medium ratio scheme
of the semi-autogenous grinding mill was determined as follows: ¢150:¢120=1:2. The results showed that the average
specific weight was 3.36 g/cm’, the average hardness coefficient was 7.93, the average static elastic modulus was
3.11x10* MPa, the average poisson's ratio was 0.26, the ore was moderately hard as well as the ore with brittleness and
toughness existed. Under the same grinding cycle conditions, the yield of 25~80 mm fraction of the hard stone grade
gradually reduced in the recommended scheme of the semi-autogenous grinding mill. The plant scheme was reversed.
After the three grinding cycles, the yield of 25~80 mm fraction of hard stone in recommended scheme was 4.19
percentage points lower than that in the plant scheme. The yield of three size fraction of +100, —2.5 and —0.074 mm
were 0.25, 13.79 and 4.80 percentage points higher than that in the plant scheme respectively. Compared with the larger
scheme, the recommended scheme showed better grinding ability as well. Under the same number of grinding cycles,
the yield of 25~80 mm fraction of recommended scheme reduced by 3.36 percentage points, and the fineness of —0.074
mm increased by 2.24 percentage points. The sum of the normal energy utilization of the recommended 25~80 mm
fraction was 56.19%, which was 1.82 and 2.30 percentage points higher than the plant scheme and the larger scheme
respectively. The recommended scheme showed better hard stone crushing ability. The results of the simulation tests
were consistent with the laboratory test results. Based on the comparison of the test results, the recommended scheme
had obvious advantages. Ensuring the fineness of the grinding products was in a good level, the accumulation of hard
stones was fully solved, which provided a method to learn for a similar problem for related factories and mines.
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Fig.1 Flow diagram of grinding process
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Table 1 Contrast of ball charge schemes of semi-autogenous
grinding mill
Scheme Ball ratio Average diameter/mm
Plant scheme $120 120
Recommended scheme #150:4120=1:2 130
Larger scheme $150 150

®2 FHEENIEEMN

Table 2 Test conditions for semi-autogenous grinding mill

Test condition Value

Type of mill/mm DxL=450%x450

Weight of ore/kg 40.46
Weight of ball/kg 27.14
Working time/min 60
Transfer rate/% 75
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Fig.2 Cylinder model of semi-autogenous grinding mill
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Table 3 Particle model parameters

. Recovery Coefficient of Coefficient of
Particle model o . o
factor static friction rolling friction
Steel ball-steel ball 0.70 0.20 0.01
Steel ball-ore 0.41 0.50 0.25
Ore—ore 0.35 0.56 0.05
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Fig.3 Ore particle model
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Table 4 The determination results of mechanical properties of ores

Block number 1 2 3* 4% 5% 6" Average
Specific weight/(g/cm?) 3.06 3.05 3.23 3.16 4.56 3.11 3.36
Compressive strength, o/(kg/mm?) 753 699 1169 711 616 812 793
Static elastic modulus/x10* MPa 2.25 2.11 3.62 3.96 3.96 2.74 3.11
Poisson’s ratio 0.30 0.26 0.24 0.26 0.22 0.27 0.26

3.2 FEEHGT KA REHER T

FHENLLL A B S NN, L 8%~10% A5k
IR, IR J LA SRR L AT TR T
BN A SR BARERA B ARG B, 4342 B B AL
AR B AR EE R, R 4 BoR.
AT LAR I, 2507200 mm HE 27 AN 88.91%, KA
H LA LR, K250 BE 22 A A% R0 BE T HE 1 ]
K, NERF SR T O 4557100 mm kiK™
KN 69.73%, T+100 mm KA £ 7] 78 24 H BN
AR BRI SR 100 mm RIS

A FIFFETH A S5 AV ER A 53 W (R FH ) BB 25R
Z50 25~80 mm ATRLZL R A 27.69%, AT GN]  E
A e e, ANERA R AR RN SO, 7
R RAFMERAN BLIVER ,  BE i 72 BE AL R AR

%, WRWARR. HRKERN 28.5 mm, KL
FL, RO B BN B A 70 S HE-0.01
mm FLR A H IR 3.10%, 15-0.074 mm KL R T
22.03%, M EMAN A SRR S, RPKEWAFE
TRE BV, B HLEE i DL b i 32 #6745 9 AR
& BE RN M40 S BT HLER, I ER T AR B T e



9 1

TR CE T EE A AR B B LA R R 1093

g5 b, ARERAY BURC EEAN & R i H LA FRER
SEBEG RORLREAFEZE  EER A, /R H AT M
FHRIANER S o T EE AT 0 A etk «

100 (200, 88.91%)
90 —a— Feed R

80 - —e— Discharge

70 - (100, 69.73%)
60
50 |-
40 -
30 -
20 -
10 L (0.01,3.10%)

103 102 107! 10° 10! 10? 103

(80, 62.37%)

Accumulation yield/%

(0.074, 14.07%)
(25, 34.68%)

Size/mm

K4 FAELSD S HR R i R B2
Fig.4 Negative accumulation curves of semi-automatic grinding
mill ore feed and discharge size
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DECE N AR, =B TEIN G, HERE T RN 7
K TT 5T 4.80 A1 2.24 ANFEH A

(6) HEFE T 25~80 mm H 252 [n) flffi g 5 0 FH 256
N 56.19%, BUWIATT % KA K TT %53 il v 1.82 1 2.30
ANE G R HERE T SRR AN 7 SR I T L A
Wae 71, iR R SR —8.
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