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The Design of Vibration Point Load Tester

ZHOU Zilong, WU Zhibo, ZHAO Yunlong

School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract A vibration point load tester is designed in this paper, for studying the mechanical properties of rock subjected to a cyclic
point load, with different vibration frequencies and excitiong forces. The instrument consists of a static loading unit and a vibration
loading unit. The former is a hydrostatic pressure device fixed on the bottom platform of the bracket. And the latter is a special
vibration motor, installed on the top platform of the bracket. The upper loading cone and the special vibration motor are cast as a
whole. The lower loading cone is connected with the upper pressurized piston of the hydrostatic pressure device, and can move up and
down through the diaphragm hole. Different excitiong forces and frequencies can be assigned by adjusting the eccentric block *s angle
and the motor speed, then the point load and the acting time for reaching the failure point of the rock body under a given excitiong
force and frequency can be determined. And the best combination of the vibration frequency and the excitiong force, with the best
rock fragmentation efficiency and the least harm to boring machine cutters, can be obtained.

Keywords vibration point load tester; vibration frequency; excitiong force
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Fig. 1 Schematic diagram of vibrating point load tester
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Fig. 2 Schematic diagram figure of loading cone
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K rF o Al Horh — 4 o e/ i il

% 73— IR PR AR Z 00 s /N T S
ARSI

SCIENCE & TECHNOLOGY REVIEW

RIAS I 5% 2 B R — b i o F SR, AR A 53, o
PATCT 25 H ELAAA A P T IO b e AT A, i L L 44
HOE IR A R Y 2 TR

1) BRI i SR 5 B A BAAS A 2R er 5 1 — 2 5
BEARHE IR A

2) WIHE S BRI E Z, H RS RUE R A 12
M) 3 A 1) S | R AR S AN R U B A a0 A DG e
X5 B 50 A 4 25, S8 iR R AR K =
R
22 BHTAEARTEEENNK
221 XERESMH

BEREA A e/ NRST 5 o gy 1) o Bl A R
o e ) B [ =2 ], 4B R s o T RO S i
SOl RS A R PR B R N TN 2 s ]
12,

R A5 R ) RAGE B A, LIAE 10~ 80 s N
FEM AR , B LLAEFD 0.05~0.1 MPa [0 2535 J3 57 3 I 2%,
LRI, 12T N MR T F s
222 RHBHAEHARRTIE

TE A A R A TR ] B S o T S g, dn i
e A T L e — A I 28 S 7 AR SR AR R, I k5 TG
QA 87 N By S Ay VR R iy e/ NTT SR A i Rl 3
T

AR5, 2506 8 PR T 8 RO A i 2, 0 7 R ~F
FI45 b N AR S TR A PR B D AR BTN S L 1
TEEE W,

223 MR EE

RIS AT AN S A A A B0 B 7 28 R v
FEJT F N AR 25 D SR TH 0B W R BT s ] ¢ G
PR FRE o

D) AR SRR LRV, P/D! Z W R,
Hr D, RSN S EHAR

X O Ae L .
D’ =D (1)
P=C-F (2)
D) 5 2y e P A A
1=k (3)

b, COALERARE R B, BT Fr TR 3% ZE MR, mm?; F 1
PERBEIRIR ) 77 225240, MPa; D A28 [l BE 5, mm.
X 1A 7 SR A ML B A -

D? =4A/m (4)
P=C-F (5)
A=W-D (6)
il Y e N = /A= W
_C-F-m
L=5D (7)
33 .



—t

www.kjdb.org

RS 2014,32(18)

SCIENCE & TECHNOLOGY REVIEW

S, WO PRI b3 1 A 2 PR G
mmoe

2) RAMEIE. —He iR G 2 RT3 A L
5 XA D=50 mm B R EA R IFIAEE L.

S R R PR P AL DY UGS 24 L
A 4 T OB 2800 42— 24, X0 D 240
AR, SRR PP ST SO R A T
D2 =2500 w1 Lso (L, i85 Loy = P/ SO SR I 10,5
AR

3) PHIHGTEE . AT BRIt 50 25 Foe
SIEAE SR ST HAK P 1.

23 REBIRANSHFREHEM

S L O /ML, O P — /N PR 1 i
Pk ZH IR 2 5 FF R R SR AL, (R B v, R,
BEFE 1 ANR T M, DA 0 ) 00k 2 it
B, BT PEREER . 42 RS B R A (O3 e 0%
U /INALIAT IR P B (R S A1 % v, 8 | s e 9 K
INCM, M, M, o), K5 45 B3 R P45 /L A i
PRI

WS L o G TN SRR S v, s
BSSR AT HN M, Mo M o) B RIS

RSN

M Tk BE
m%uwﬁ+ﬁ#

M T b
mPMM%$ﬁﬁ

BRI B T 0 R R R TR A SR W
DS BTN LGB n TSR v ) Al
B M. ORISR ) , T B e AR
R SR PR 1k PR 0 2 R T RS
A2 5 10 0 0 T SR S0 A8 B 25 S H T e
M8 2 R IR 25

2.4 FEHRFIEN & BHRENHM

RS O IbY
o B Tk BE
v { e Pk

=

o (I Tk
vl ik

=

AR, 2.4 IR 2.3 715 1 14 2 0 AU A T A AR sl

R SE A AR FAR T, ARG 1 25 5T AL . R, 2.3
TR 45 L 3 M R P — 8 T A S [ R Bl R X
A 1 AT SR FE R
2.5 mILIRSIAESHIRNAENHE

AR AR IR 2 0 B L 1) (e, MO RN, M) 25 R it
LR T DL B I b R SR B 8 3 e
JEE BRI e s T R ) KN = Z M e R . o Hr il
T B TR DL IO AN TR R ) = 2 R S AR
e dniE 4 FIPE S iR

t

hl — — _

V2

Vi

M, M, M

B4 BRAFIRIAET R E K R %
Fig. 4 Centrifugal force vs time to failure

I

M, M M

E5 MikNFMSHERERNXREAL
Fig. 5 Centrifugal force and point load strength

TESRHEDL SR v, FEAE Xt T2 B2 AT BT K, Rt
AR B e T R ) R e R P ] 1o, KRR AE 15T 4
b2k b R E IR T M AN M, TR S i b R E A R
RN A AT B R AT SR R L ) LA Y R O M R Bl
o EIRBEA SR e H i BELA A4 T e/ N IS
e

3 LKk

AT AL G i 2T A, IRl i 2T 8 SO (ST i
AN A8 A5 33 55 BE R , i HLads al Pl e A
[FIAIR T AN TR IR BT A I R T 4 o 3ty 38 R R I
Mo IR 3l 5 A 16 £SO A4 o (iR S A3 R ik



—t

TS 2014,32(18)

www.kjdb.org

2,

BILLE SRS B8 T A SR BB B R I A LB
LT RAR BENLA RS A AR 2R

FH T R AR 1 1 AR 3l s AT I8 SR, i TC 1 3
IR AR AT A S A R

%% ik (References)
(1] 224 5%, Wh4is, Fldm. =i s i a7 1106 S B AR A ST R
P——VIHF BB A B 54 012 5 TR %4, 2013, 32(6): 1101-
1111.

Li Xibing, Yao Jinrui, Du Kun. Preliminary study for induced fracture

and non—explosive continuous mining in high—geostress hard rock mine:
A case study of kaiyang phosphate mine[J]. Chinese Journal of Rock
Mechanics and Engineering, 2013, 32(6):1101-1111.

[2] ESAE, N BRI 5 A0 9 55 R RIAS Al 3 AR (] i)
PRI A R TR, 1992, 14(3): 56-60.
Ge Xiurun, Lu Yingfa. Discussion on fatigue failure and irreversible
deformation of rock under cyclic loading[J]. Chinese Journal of
Geotechnical Engineering, 1992, 14(3): 56-60.

[3] S, 957, 1 AAE, S5 IR AR A A0 907 e A iR g i
R A 125 TR, 2003, 22(10): 1581-1585.
Ge Xiurun, Jiang Yu, Lu Yunde, et al. Testing study on fatigue
deformation law of rock under cyclic loading[]J]. Chinese Journal of
Rock Mechanics and Engineering, 2003, 22(10): 1581-1585.

[4] 955, BB, R A0 57 W 72 v i T A R s
PE). A 1% 5 TR, 2004, 23(11): 1810-1814.
Jiang Yu, Ge Xiurun, Ren Jianxi. Deformation rules and acoustic
emission characteristics of rocks in process of fatigue failure[J].
Chinese Journal of Rock Mechanics and Engineering, 2004, 23(11):
1810-1814.

[5] BV FEIE, B, A5 IR EAE T T 2L0b e =Rl o5 AT R
RIGHFIEI]. 40 115 TR, 2006 , 25(3): 473-478.
Zhang Qingxu, Ge Xiurun, Huang Ming, et al. Testing study on fatigue

SCIENCE & TECHNOLOGY REVIEW

deformation law of red—sandstone under triaxial compression with
cyclic loading[J]. Chinese Journal of Rock Mechanics and Engineering,
2006(3): 473-478.

[6] Ray S K, Sarkar M, Singh T N. Effect of cyclic loading and strain rate
on the mechanical behaviour of sandstone[]]. International Journal of
Rock Mechanics and Mining Sciences, 1999, 36(4): 543-549.

[7] Bagde M N, Petro§ V. Waveform effect on fatigue properties of intact
sandstone in uniaxial cyclical loading[J]. Rock Mechanics and Rock
Engineering, 2005, 38(3): 169-196.

[8] Bagde M N, Petros V. The effect of machine behaviour and mechanical
properties of intact sandstone under static and dynamic uniaxial cyclic
loading[J]. Rock Mechanics and Rock Engineering, 2005, 38(1): 59-67.

[9] Bagde M N, Petros V. Fatigue properties of intact sandstone samples
subjected to dynamic uniaxial cyclical loading[J]. International Journal
of Rock Mechanics and Mining Sciences, 2005, 42(2): 237-250.

[10] Tao Z Y, Mo H L. An experimental study and analysis of the behaviour
of rock wunder cyclic loading[C]. International Journal of Rock
Mechanics and Mining Sciences & Geomechanics Abstracts, 1990, 27
(1): 51-56.

[11] Burdine N T. Rock failure under dynamic loading conditions[J]. Society
of Petroleum Engineers Journal, 1963, 3(1): 1-8.

[12] Haimson B C. Mechanical behaviour of rock under cyclic loading: 9F,
1T, 11R[C]. 3rd Congress ISRM, Denver Colorado, September 1-7,
1974.

[13] UM, ok -4k e 5 2 ) AT X ¥, 86202432[P). 1987-07-
15.

Zhu Chengshun. Fast measurement point load strength meter brick:
China, 86202432[P]. 1987-07-15.

[14] Franklin J A. Suggested method for determining point load strength[C].

International Journal of Rock Mechanics and Mining Sciences &

Geomechanics Abstracts, 1985, 22(2): 51-60.

(FiE%H H29%)

5 Dy S B IR A 2 R 0 A A R A

20145 A23 H,FEMNBABRMFERE BIT =ZAES’ FHAXATET " ZERESERABR T, PERBEIE
B ORARPE.BHELPEKBHERESHEH, P ZHEZEZT AEERIZHEEFFULERR(HR)ET

ZHEFEEERBES

BREFRZTFEAUN . FEIERRETRAT . FEIEKRRELINKESIEEAEEZRORFREBH “FEHEA
MARIEBFMFAMKER EHEE—HUHATITERZENGEAERE"NEE  NFTEAEHRTHEZ—ERERMX
R ITEEMRZRER  BEMZRE, ALHERER. RERM T AEE L RIESIT,

2013, FEMMEREIBNE (R M)BTEHERES KEREHEHIETAEHA, NEEE, ENXHPFERKEEKX
EXPEFX—HNRER, ZE THSERANEETNMAPRASHEIBEE.

¥ I b E & 9 B http://www.cast.org.cn/n35081/n35096/n10225918/15660384.html .

35



