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Fig.1 Structure of hydraulic hammer
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Fig.2 Hammer stress analysis diagram in backward stroke
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Fig.3 Hammer stress analysis diagram during the acceleration phase of the yalve
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Fig. 4 Hammer stress analysis diagram in free stroke
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Fig.5 Diagram showing the finite difference principle
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Fig. 6 Input interface of program
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Table 1 . Comparison between measured and calculated results

ik i) H AR RJE(MPa) Whili 4 (Ha)

L/min Vi mm Sl i R X 2/ % S M R 2/ %
70 15 3 0.2 0.27 35.0 1.70 1.41 16.5
80 15 3 0.3 0.37 23.3 3.37 2.84 15.7
90 15 3 0.4 0.47 17.5 4.00 3.94 1.5
95 15 3 0.5 0.53 6.0 4.45 4.51 1.3
100 15 3 0.5 0.58 16.0 5.14 5.04 1.9
100 11 4 0.5 0.59 18.0 6.20 5.90 4.8
100 15 4 0.5 0.58 16.0 5.05 4.81 4.8
105 15 3 0.6 0.64 6.7 5.36 5.56 3.7
110 15 3 0.7 0.72 2.9 6.14 6.06 1.3
120 11 4 0.8 0.83 3.7 8.80 8.08 8.2
120 15 4 0.8 0.82 2.5 7.00 6.67 4.7
140 11 4 1.0 1.08 8.0 10.30 9.88 4.1
140 15 4 1.0 1.07 7.0 9.00 8.25 8.3

806



44

5125 « 22 Sl OB RSl vh i A ob Bl 7 207 R A I 52 RS

5 HEHR

Wl i B AE AL AR, EFFE 0 A8 TR
PRI 2R it 2 ) AR BRSO R AL ot i
il A SN 5 iR 2 RO ™ A 1) (U 8 i)
Ty = AR AU AR S Ty A s A Bl R T
(H3CTL,2010) o FoAP ke I g 32 25 - R

VRO LA O s 30 I T 2 S RO B RO
ARVEREAT 5% 5 W s g 2 PR A el e AE 45 AR B
B LR IR B AT IR A0S AT 5 DR AR 1 A2 Ay A
18, 3 s 7% i e 14 Jon o A R 2R . T LA B
A BALEREE ISR N, it 88 7E AL AR 7 %2
7 et 2 AT

7R T A A

A

_}_< N ——

7

B8 FELTEMRE
Fig.8 Liquid generated by back - pressure

AL T IR B WA AL, B2 R0 bl 4% T
ERIRENE S S B S AR IE T LIE, A
BRI X ok i i 1 R BE R A R F T TR Y
RANFELE O ~ 10. OMPa 2 [8], 38 1 (A 0L 7
THRAREIA T A E T ohie i 2 R RES B
i, w9 FrR .

ML T AR B 1 AN B s o ot
AR AT R | el R RE R TR AR S e N
g, FErp RE R AR AR § bR, 52 B 7
SR vk A L PERE . MRERAS R T LR
H 2 I R B T 6MPa i, iy A ik 1 AE 4K
2, iy AN G 1), BAR S5.8Hz, BE BEA TR
RA%

DRALT X vl 2 PALAT AR L T A 52 I 50K

PR O EAREE

0 1 2 3 4 5 6 7 8 9
# & (MPa)

o TN 25 i 1T ) R 23 B 3 T 1) P o 17T v
PR RG-S 2 A RV T B T R (T
v, T i TR A N e A S ) L g ok
R, R i PRI X WP EE T AT I B, B T R A
Fhr, R N REARE ) A K, B AGH B
dr D AIRE R PR E S AR 38 R P A8 o |
PR N ATRS () o] 40, B PR AEAS T, il A TR
] 274 (U R AT IS i) 70 S, S AR ] A8 4
DA S 2 A AR AR AR B A /N

X ¥ 22 2 R Bl b A, T A op iz 2
— B RS, O T ORIE vh i #R R E T
VB, FRATTAT IR H— St it e BRI TS TR PR, 322
A (1) X YA A PRI SOE A (2) T
AN L ) AR SO LA

—— it e AR |

#H & (MPa)

B9 BEX SR H e R R0

Fig.9 Influence of backpressure on the output performance of hammer
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Research and Application of Differential Double — Acting Hydraulic Hammer Dynamics Equations

YE Xiao-ping'?, LI Bo®, LIU Xiao-yang’ , GAO Hui' /DUAN Long-chen’

(1. Faculty of Engineering, China University of Geosciences , Wuhan , Hubei- 430074 ;
2. CNNC Beijing Research Institute of Uranium Geology, Beijing 100029 ;

3. Zhejiang Huadong Construction Engieering Co. , Lio, Hangzhow, Zhejiang 310014 )

Abstract: In order to research double — acting hydraulic hammer, this paper established its numerical simulation program to provide theoretical sup-
port for subsequent structure optimization. It established hammer”s mechanical model in three different periods based on the continuity equation of fluid,
water hammer effect, water resistance, Bernoulli equation and the pressure lossdaw. In addition, dynamic equation of hammer and valve were set up in
each period. What’ s more, a numerical simulation program of this hydraulic’hammer was built based on finite difference method and the hammer’ s math-
ematical model by using MATLAB GUI program. This program was similar to the actual working of hydraulic hammer after fitted and amended with experi-
ment data. In addition, this paper expounds thé composition of back pressure and explores the influence regularity of backpressure on the output perform-
ance of hammer by using the established program.

Key words: hydraulic hammer, differential , snumerical simulation program, backpressure, regularity
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