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Abstract: In order to investigate the crushing properties and energy conversion law of magnetite ore under impact load, taking
magnetite ore with different iron-silicon ratios as the research object, the impact crushing test on magnetite ore with different
iron-silicon ratios was carried out using split Hopkinson pressure bar to analyze the destructive deformation characteristics,
compressive strength and energy conversion law of magnetite ore under different incident stresses, and to reveal the macro-
micro crushing mechanism by combining with scanning electron microscope technology. The results show that under the impact
load, the stress-strain curves of magnetite ore with different iron-silicon ratios do not have a compression-density phase, and

the elasticity modulus, peak stress, and dynamic compressive strength all decrease with the increase of the iron-silicon ratio,
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and the dissipation energies of the three iron-silicon ratios of magnetite ore increase with the increase of the iron-silicon ratio and

the incident energy. With the increase of incident stress, the diameter of the ore fragments is decreasing, the intergranular

cracks and transgranular cracks in magnetite ore are increasing, and the width and length of cracks increase with the increase of

iron-silicon ratio. When the incident stress is the same, the ore fragments with a large iron-silicon ratio are smaller than those

with a small iron-silicon ratio. Therefore, in the actual production of mines, magnetic iron with different iron-silicon ratio can

be crushed in batches, which can improve the energy utilisation to a certain extent.

Key words: Split Hopkinson pressure bar, Magnetite ore, Iron-silicon ratio, Mechanical property, Energy consumption,
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Fig.3 Stress-strain curves of magnetite ores with different

iron-silicon ratios at an incident stress of 120 MPa

22 ARSEENEKT ANHTRERESHF

P 4 N BEBRA 1 Bk LU -5 B0 2540 e ol R B9 S &R
REAR &1 PR 58 — 4, Br DL e BOA B 0% 1 2 120
MPa BIEBUEBEAT LR . W& 4 ATRL, BEBRE A1 3h
AU R B B A L B0 4 DR T 9/ i PR O B A L
R, WEERAT A I 5 A0 S ORL A D, BEBR AT 1 1R A1 0
0 JEE A5 47 1y ) I R k™ 2 1 B A L P9 e 3l
AP SR P B A A S e /N I N

140
1201
£ 100
s
# 80
=
E 601
20+
0.726 0.903 4.174
BRREH
Bl 4 NETR 5125 120 MPa Bt R RISk REEL B
BB ANSSRERE

Fig.4 Dynamic compressive strength of magnetite
ores with different iron-silicon ratios

at an incident stress of 120 MPa



152 gL B R S5 A

2025,45(3)

23 HMEWNBIRPARKELNEEKT AR
DEAE
AN T) B LU I R A AN T 5 RE HERE
o #r
P 5 kg A [R] k Aik L 9 R A A0 A B ) 5 R
RE 19 ¢ Z HEAR AT L Bt 3 A G 7 7 PR3 K Ak A 1
P JIT T FE I RE AN T O . RS AR Y #a 30R k
A0 O FE BICRE Bt Bk 1k Lb B 39 DR 1 K 3 T g
DRI Sy B A oA IS A R Y S ) R
53R AR TR A R) B ST IS 0T o W R A oA R ek
At A 2 (8 G AR A T IS R R L e A T R
PR B BRAT A0 PN AR A R AR AR 2 SRR BT L

2.3.1

N R I AN 5E 4,
60
0.726
50 - [E0.903
4174
aof
2
= 30
®
20}
10}
0=""90 100 110 120
NHTRL F1/MPa

Bl 5 AREKELHEKTANTRNERHENXE
Fig.5 Relationship between incident stress and dissipated

energy of magnetite ores with different iron-silicon ratios

2.3.2 wpd AT AGTRES B FE RLRE 0 T
P 6 S AN R Bk e A R kAT A 1A RE S L
FERLRERY G AR

12

—o-4.174
—*—0.903
=-0.726

1.0F

081 7.=—0.52+0.03 W, (1)
R=0.91 e

7.=-0.39+0.02 Wy (1)
mm =091

BT FEREE (J/em?)
&

7==0.14+0.01 W, (1)

- R=0.85
02 1 1 1 1
35 50 65 80 9% 110
A5tEe/T

Eo6 AREGKELEMNUHKT ANFTESBUERENXR
Fig.6 Relationship between incident energy and unit dissipated

energy of magnetite ores with different iron-silicon ratios

i P 6 m] R BEAE A RE RSSO BEBR AT 4 B
AL FEMRE AR AN B 38 K, H 3 Mgk ik L Y RE Bk A

Kk AL H S Rkt 0.726 1R ER B A IR
Ryt B s , X — B RS AE S & A
e U T R U L R 1 S0 M A DG IBE 1Y . B A R R L
(A3 R 400G 1T 2 1 R R AR AN T3 R, TR I Y 4R v A
SERE T FH T R R A ) R AR B L A
Tl SR BB AT A4 i BE AR 25 R, (W) o o e 45 ] W Bk
A7 T TR i A BB B 1T DA R R A ) i
AT — AR . ek R 0.726, 0.903, 4.174
A B AH DG P R AR50 0.85, 0.91, 0.91,
2.3.3 NIRRT B R A R RE L 5 B R
HLRE 43 AT

W 7 A RS i Rk 7 1 5 e
NAERRE Y RARIE . oh s B EH T AN 2k
B LG A RGBT A0 1Y) B, RE BICRE B G A ST I T 14
7T 14 A, BAANE A IR Bif A 2R R L ) 398 T 14 K w2k
W v B UK A B R LA A R A R TR
B FERLBE R /N S Z WK, AR AR R, Y
WA A0 T B A 3 — 1 W B A L K R
RO A e R R,

15

[ 90 MPa

[ 100 MPa

[ 110 MPa
I 120 MPa

=
o

BT HEHRE (J/em?)

0.726 0.903 4.174
BRI

B7 TEANSEAOEBEKT BHkELLS
BREBENXER

Fig.7 Relationship between iron-silicon ratio and unit dissipated

energy of magnetite ores under different incident stresses
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