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Fig. 1 Loading experimental device and irregular molybdenum
ore sample

S R B B4R B 9% BE SRR AH A, A&l 1(b) fir
7, S 0k U LAR S B0 A2 Y5 A 10~12 mm 9 A HE
WAH 7 0k, FLR™ A g 2 e T e 25 SRR 0 A
KA 3.55 glemy’, /NS H 2.67 glemy’, PR E R
3.08 glem’, XTI 0 A [CHE B 3R B K ok 12.70,
J& TR, fe/NA 470, J& T, BB A AR Yy
5Y, 7SR 7.80, BE AR T AR EE A oA
KR 9.71x10° MPa, H/NA 5.57%10° MPa, -4 8.11x
10° MPa, fifi P 55 K5 0 A0 TR Bb 5 KB R 0.29, e/
0.11, VAR H M 0.16, EI4 a4 K .

12 XBFR

H A L) BH 4 A BOR, L RE Aely SAy ) Oy 1) i T
i I3 g5 WA AR A L, A 3 i LR s Al o
UPFELCE A, DA RS 0 4305 3 o 28 22 B A R )
B A B 7, S AR A2 T 285 3 2k 2 22 48
280, T b AR I il B A o e o A o T AR L
HIRSHL, W GE R A . AL b i s 42 731 Sy

0.1, 0.5, 1.5 . 10 mm/min, 18 i & 7 2 56 AL it i 44
SR DT, TR R Dy ak, A 2hid sk st #2 v i
IR IEE e o G RUR B o AR R, B R R
Fh ) ) kAR 2R T RERE, AR BN, %I R
SN e 0 AR AR B, PR AT 2 ke B AR
TR 5 W o AR S 36 g A 0 480 32T 1Y S 5 Ak
30 ¥k, $E31 150 4H 525

YRk B B BT LT A ) 5k e 2 B HRPURE U7,
X Tk B BT S )b B S 25 AR A . I,
558 JE P AR B 5 A 2 S 1) 28 AR g S T DD R K
AR SO o B R g . T R e R AR R R A AN
KRN B A JORL (4 5% AR AE o S5 KRR ) 48 1 2 A Ak
TEAAZ A TIHE FHI, BEAS K 21 19 5 KBt 71 s KR 3K,
RET1, B R T Ykt s P A BR . B 24 BE 2 4
PABHE & Az W7 24 B WO A BB B, B B T 4 Rt T 24
PSSR A RE 7 o M AR ok BB 2 i b RLAE 32 31 F1 5 I 4%
s R SR B0 ) sht ), 38R AR A
Y SRR A A

2 FREHE

21 RHLEE TR R R o R

FEAS R AR v, SCG BRI R L R A Bl
N A% i ) R I B o X 150 4 S RO s AT TR
BNy R e A TS BN T LT E S L B
7~ PR 2 LA ORI B B o 28 fer — 7 B8 il £k, DA 25
10 mm/min ], WK 2(a) PR, 5 — 2K AR
FHT A 2R A R 2 ek e 2. 7 k4
Z LRRE VR, UK R 45 B 77 A %) JRy S A e 2 5 kS 28—
P 2R & A i sl 2 BT Sk 1 B i 0, X
T 5B A UL B AN R DU 1, A fin 28 et B3 7 26 T R
Fy v, Sk 5 0RE 1T 42 fk b A0 b TS IR R, AT
ST R . ak s m gk 4 BT sk 2 s i 25
fr R4, MU, R AT & A o8 Wi 3, S2 i
iR BB I 2 ok D, BRI R
LR A HLU AR 7 o 45 — 25 SRR HE U S B 4 28
far—or B8 M & A0 18] 2(b) BTz, b2 il 28 7 i 3 72 oh
SHILE Sk 1 TR A T DL S AT T Sk 2 2
A 3 S W (X 4k 3 32 B2 DR R S 4 1 A
A%, S KRB, B R ELN AR £ 25 5 Bk 2 il
2. PR, FESC R AR v, 1 0% [R) B UL 3 e — 37 #%
2R DA B A A Y 22 ML R b 58 SRR S R A L bRk
ST 2 R A IO A (1) SR B AR AR A
SR 2 THT P8I0 2 A 2 ) TR B 2 e 2 N R )
FWT 2N PI BB 2 5 (2) R 3o — (57 F% i 4 P o
W 2 R TR A (L 2R TR,
DUASIEAS B DU 0K 2 £ A S I MEPE IR



%31 FBAA, S5 02 R AN HEI SH 4 B PR 145 M AT 5 < 97 -
2.0 2.0
(2) N (b) 2
15} 15} HES U
£ . £
w 1oT —
= & L
05 05k
00 1 1 1 00 1 1 1
0.0 0.1 0.2 03 04 0.0 0.1 0.2 03 04
7% /mm 7% /mm

(a) B 2R ERHE £ 3T -0 7% H 22
B2 RN ER G £ B R i £k

Fig.2 Load-displacement curve of typical irregular molybdenum ore
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Fig. 3  Load and displacement curves and failure modes at
different loading rates
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Fig. 4 Relationship between loading rate and fracture energy of
irregular molybdenum ore
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Fig. 5 Relationship between loading rate and crushing strength
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Research on the Influence of Loading Rate on the Failure Characteristics of
Irregular Molybdenum Ores
ZHENG Chao', ZHOU Qiang"*, XIAO Qingfei', LIU Xiangyang', WANG Yifan', WANG Qingkai’

1. School of Land and Resources Engineering, Kunming University of Science and Technology, Kunming 650093, China;
2. State Key Laboratory of Intelligent Optimized Manufacturing in Mining and Metallurgical, Beijing 102628, China

Abstract: Loading rate is one of the key factors affecting the crushing characteristics of ore. In order to explore the
influence of loading rate on the failure characteristics of irregular molybdenum ore, uniaxial compression experiments of
irregular molybdenum ore at different loading rates were carried out. The effects of loading rate on the failure mode, peak
load, displacement change, fracture energy, crushing strength and Weibull distribution model of molybdenum ore were
systematically studied. The experimental results show that with the increase of loading rate, the damage degree of irregular
molybdenum ore is more severe, the peak load shows an increasing trend, and the increase is more significant at high
loading rate, and the peak displacement ( peak strength corresponding displacement ) gradually decreases. The fracture
energy does not change significantly at low loading rates (0.1 mm/min and 0.5 mm/min), and the fracture energy increases
significantly at high loading rates (10 mm/min). With the increase of loading rate, the crushing strength of irregular
molybdenum ore increases sharply at first and then increases slowly, which approximately satisfies the power function
relationship. The two-parameter Weibull distribution model can better describe the crushing strength distribution of
irregular molybdenum ore. The modulus m of Weibull distribution is constant and has nothing to do with the loading rate.
The characteristic strength 60 increases with the increase of loading rate.The research results of this paper further enrich
and expand the theory and method of irregular ore crushing.

Keywords: loading rate; irregular molybdenum ore; crushing strength; fracture energy; weibull distribution model
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