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Study on Compressive Mechanical Properties and Crushing Law of Phosphate Rock Under Different Saturation Time
LI Xinchang ., ZHANG Zhiyu, LIU Haoshan
(Faculty of land and Resources Engineering, Kunming University of

Science and Technology, Kunming, Yunnan 650093, China)

Abstract : In order to study the influence of saturation time on the mechanical properties and crushing law of phosphate rock, the
static and dynamic mechanical tests under different strain rates were carried out on the natural, saturated 48 hours and
saturated 3 months of phosphate rock. The test results show that under the condition of static load (low strain rate). the
strength of ore rock decreases with the increase of saturation time, but the strength reduction rate shows a trend of fast first
(within 48 hours) and then slow. The compressive strength of ore rock saturated for 3 months is 21% lower than that of
saturated for 48 hours. Under the condition of dynamic load (medium and high strain rate, 43 —146 s~ '), the strength of ore
rock is affected by the mutual game and synergistic effect of weakening and strengthening of free water in the ore rock. With
the increase of saturation time, the strength of ore rock increases firstly and then decreases. The dynamic compressive strength
of ore rock saturated for 3 months is the smallest, which is reduced by 25.9%—28.5% compared with that for 48 hours, and
reduced by 7.0% —19.7% compared with that under natural state. Saturation effect can improve the sensitivity of dynamic
compressive strength of rock to strain rate. The crushing form of ore rock is closely related to its strength. The larger the
dynamic compressive strength, the smaller the fragmentation after crushing. In the same strain rate range, the average particle
size of the ore rock after the impact from large to small is the ore rock saturated for 48 hours, the ore rock in the natural state,
and the ore rock saturated for 3 months. Long-term saturation (such as 3 months and above) will significantly reduce the
strength of ore rock and make the crushing more thorough. At this time. the unit consumption of explosives can be
appropriately reduced to avoid safety hazards such as flying stones caused by excess energy.
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Fig.2 Typical original waveform and stress balance curves

33 REERSN

IR SRR ST 05 B B g — o 742 i 22 an 14
3R Hor e IRV RAE A iy TA A b RHE A
AR I 25 P R 6 R e R 22 AR RIS 1F T L A
R Y SR AR RN 58 A AR TR il L BE DR TE R
PEHIAE — A DR 22 M X BN N A3 AT
L3 Bl K AR BT SO 87 A B A A - A il 2
RECH] 73 o 5k By B, 288 i IR B B K 4 405 i 3R

BBt .



180 g L B R

5 7 X

2026,46(1)

1607 . _4324-43.70 5

140

—=—f7k 3 /A
—o— HARRE
——1fi7K 48 h

I 77 o/MPa

0 P S R
0 0.001 0.002 0.0030.004 0.005 0.006 0.007 0.008
R e

(a) fRR AR

£=81.58~82.56 57! —=—1k 34NH
i —— HARRE
——1f7K 48 h

200

I 77 o/MPa
=
=

0 1 1 1 1 ']
0 0.002  0.004  0.006 0.008 0.010

R e
(b) HREAEER
300 . B .
£=146.11~146.75s! —=— 17k 34 A
250 ——1K 48 h

R F1 o/MPa
—_
o
S

100

0 0.002 0.004 0.006 0.008 0.010 0.012
WA €
(c) BEAER

3 AEBARSTHENRS - FE L%
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under different saturation states
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