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Abstract: As a common engineering material, accurately determining the dynamic tensile mechanical properties and
fracture mechanisms of rocks is crucial. The Brazilian splitting test is currently the most widely used test method for
determining the tensile strength of rocks. This study investigates the tensile properties and energy utilization efficiency
of green sandstone under different impact rates by establishing a macro/micro mechanical response relationship
through indoor experiments and microscopic parameter calibration. The analysis of green sandstone’s mechanical
properties, fracture laws, and energy utilization efficiency under different impact rates reveal the following:
During the fracture process, the internal structure of the green sandstone fragments is mainly composed of tension
chains, while the fracture edges consist mainly of pressure chains. Tension chains play a major role in crack propaga-
tion and extension, with the final fracture resulting from the interaction between pressure and tension chains. 2 As

the impact rate increases, the fracture morphology of green sandstone can be divided into three types: primary
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cracks, secondary cracks, and secondary cracks penetrating. The fracture microelements, along with the tensile and

shear cracks, showed an increasing trend. At the same impact rate, fractured microelements exhibit slow, rapid,

and stable growth stages, while both tensile and shear cracks display rapid and stable growth stages, with tensile

cracks being the main ones during the fracture process. (3 Energy utilization efficiency trends vary with impact

rates: it rapidly increases from 2 m/s to 12 m/s, fluctuates from 12 m/s to 28 m/s, and decreases from 28 m/s to

30 m/s. The maximum energy utilization efficiency, 8.153%, occurs at an impact rate of 22 m/s. The results of this

study provide guidance for the rational selection of process parameters in rock-crushing processes.

Keywords: green sandstone; impact rate; Brazil splitting; tensile property; fracture energy

VAR, BEE E N AR Tl 2 Br iy bk & J& , A0
BE AR TAE R H 2836 2, (A £ ik 6 ad P A B TH FE AR
K, HRER A FHRCREAR, TE0 AR 248 3% ~
59 2L IR, JF R A R A R RS S AR SR
HEA A R RE R A RCR, AR EE
M SEBREE S eAh, SRy — Tl LY g o i A
B, PURLSR I /NPT R B , 76 SCPR TR i
PR AR A A TREENREEFN S5 B
B, W Brh s B 1) vk 2 BRI 5
ELP B 2R, BB R, BRI Y
SO BT A A W LS UR R . SR, BRI
B AR A B AN 5y R IR R A 2 A T R A
18, 2636 R R /L 5 B G B 2 R AT G 37
P& FLA TR, 2 H RUIE A A Brhas B fee 2 ik
T R, A AR B P B S0 e R T
PRI ) — A

FETRER A T, A 1 TR 5 A A
X WIS B g 3RS S 2 R IR WA A5 1A 6
A, AN i RN Sy 2 5 DL R AR R 2t H
BEBEMF. RZFHE X ARR i R T A A
L VG B RLRRAE T J T R RS, 8 LA I A
Hopkinson FEAT, f: Cui Z5PNE ) P EFSLR 50, BF
5T ALK R RA A PEEMBHTTRR B A ™
A B4 AT R TR 25 A S0 5 58 o 04 5 5 4 1 o
REEVEA T T ORTR ph il sl B R A sh 2585 by Al g, i
JE T Hh A3 578 1 A RN 5 254 vl b
WA A Eh S B PGB 2R R0, 49 1 s i far £
b shAS B S R A R A S T A
SR A, 40 Xz B2 1 4> 5 Hopkinson
JEFF RS s ARAY, P T B 2GR0, X T2
R A S BEIRHLER K EFERLAE.

T EEAE | B TR 1 K, 1 2B
At gl 51 A B i SR I BESE R, 4 Wang
2zt 4s Neper Hl 3DEC %, 8 1 58 B A A £ EE 11
TN ANZ B [ 7 DU B 250, 52 ek
5 | 11 5 1) S P FRUAN () 07 55 | 1 = E 350 J 1 %o L

AR ;. WELR AT RO RFPA,
WFFE T B PGB R R A L R R AR S
SRS RIS RS AL 3 53 S PR AT BT
ABAQUS, Xt & A3 A [RMBTAA (14 5 s M b 47 2 7 B
SR, BEFT TS0 X DT BE | 1y -0 A% A L K
7SI ZN AR

AT FE AR A vhe A 2R A A TSR
P BRI | RE e | REAEMU ST I, (EUR T
A B ] — g (g0 MY, B2 BRF H Al
BUA B A AT B, T [ iy R
A BRI RIS 32 2 LA T s A 32
HRZUFFEEET R WA BHIE. 5 IRk
T FEA o _E R AR 32 Ty AR e AHOULSS A8 72 445,
A 5 S ) 2 WU R S TR, AL g 2 1 SO A )
g T a0 MR 2T 2 P T R AR B
ZHh, BRI T A R A — BRI AR AT
g G T d A Y, AT IR R B Sy P T R R AR
BRI AR, MAE A A R R T TR R T T2
A AT AR RE T, BT BEAM AR T RERRAE R
AR EE AR B R P IR AR T S ik
AU TR L IR TE S48 , i B0 e AR R F2 M IR
DA R RCR O ARZ O TR T RIS 55 7 R e
(OIS E 2R e 5, th PSRRI
SRS R R BURL RO S RE | FESERE | PVRE | AT RESE A
MFERLBE S , TR SRR RO, R, AR L
WIFT e A0 AR AN TR il 15 AT ARAAE K A 20 H
BOR, BEETRA T e O O PR LA, , B
A B R BB BRI AN E.

FRT, A PFC RURLFRR P 7E 40002 1h7 L 234
FME A AT E BTSSR R Tk
FIZ AR N SR, AR SOR FHSURLI A P4 T
BhARR , DA i A v ST A E S VA
FONIITER G, o3 ARl il sl b TP B R
TR R g AR | RO, I RO R Y
AR T Wk BT AR R R rp A T R AR A RE A
B, LIS A AR A P TS50 & Pk d



2025 4 6 H

XERINEE . phily AT D TR S RE A AR - 593 -

s T
1 RRHRRBHIRE

1.1 MR

FE NI IS A AR A U4 A 5T, %
TR A AR 2 T A, A — e L AR 1% Jifs P A
b R B R R X T A 5 R I R 1 2
W2, W —YUARE, M (TRA RIS AR
#E) (GB/T 50266—2013) FIZER , Al T ihn v R A 4
A (R D). RAPRBER DU - 1258 BT F & 1
RMT-150 A4 J15 R G0 7T LG i 22 B 545 (&
2). [RIE, SR FH =40 4 i 00 15 21 5 b2 e AR TR) Rl
TN ST- AR R, IEE Mohr-Coulomb #EN, 31
BAS BT A N A SR D), AR 1% S
Homgs o % 1.
1.2 AMSHEIRE

FERURLI AR 3, S T RAE 2 WAL B AL 5
F, WA R B 0 1 2 e 5 T 20
L TR AF O G B A Y | DRI, R4 338 ) A T

1 BrhEAE

Fig.1 Green sandstone specimens

EER [ ]
: Byfsra%%%
YL
——| l¢ ,
em | SoX ks s
R

IR :
TEML I
I 1 | 1 1 1
B2 FEEABERKE

Fig.2 Brazilian splitting test of green sandstone
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Tab.l1 Test results of the main parameters of the green sandstone specimen

PUH5E B/ MPa PABRAE/ (ke/m’) Fi%J1/ MPa PIEERE 1/ (°) FEBERBL
2.355 2294216 19.084 37.700 0.772
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ABMAL/GPa | ML | BHEATARBIL/GPa | ZEAENIEELL | FATIBRASTRE/MPa | VI BHEETRAE/MPa | FATRRAE SR/ () | FEEEASK
1.000 1.000 1.000 1.000 5.114 19.084 37.700 0.300
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Fig.8 Distribution characteristics of force chains in green sandstone under different impact rates
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Fig.9 Failure characteristics of green sandstone under different impact rates
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Fig. 10 Distribution characteristics of cracks in green sandstone under different impact rates
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