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Nonlinear Dynamic Characteristics of Air-Leg Rock Drill Piston
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Abstract; Taking a piston of air-leg rock drill as the research object, a finite element analysis
model of the impact system including the piston and drill rod was set up based on the actual
conditions. Its nonlinear dynamic characteristics were analyzed using the ANSYS/LS-DYNA
software. Therefore, the stresses and strains of the impact system at different time were obtained.
The results showed that there are minor deviations between the calculated and experimental results.
The maximum stress, which is greater than the fatigue limit and less than the yield limit, appears
at the impacting face. The spline root of the piston with strong stress is also a weak link. The
failure form of the piston is the contact fatigue of the end face or fatigue fractures of the spline
root, which coincides well with the actual situation and provides a scientific basis for reliability
design of the piston.

Key words: rock drill; piston; impact system; nonlinear; finite element

SR A HLEA SR MRFER R A, R S
A TRk A KA T A, R
E Y ZUNINEES TR il Y &g e =y (S AN R
HUBK. Tezcan'" X< 2% 5 HL T JE iy 24 2 i 1) £k
WZEFHEAT T8, TR ZERRE BE b 22 iy | 4
AEAG 95 55 FA BE AR T 1% 288 301 . Lundberg
SR T A R W A RTE A
SRR BUE AL 7 1, IR 52 44 8 A L
77T Atlas — Copeo 23 Al il i 1Y) Cop1038 i &
BEAMLIEAT T BB AT 5 PPAl. Ajibose 451
1 Franca* 3@ 1 S Ay B shdid B b 5

s EHER: 2014 -09 - 17

PR () 32 HOAE AN B 1 2R 4T T 4R 3T Ritto
SESTINR T AR S SO R Ok IR A A R R
B K X F o B T 27 b 7 89 52 . Luciano
SELSTHEST T wER BT AT A AR = A A PR B
JOREHY. Khulief 217 % 38 53 47 BRI 4007 T 4 B
Gt PRSI AN B ) 2. Timo 45 R AT
FROG L T &k 5 5 A 8 Al 2. Berzi
80T MR 7 I 0 28 e R RE ) A B R b i
HRG AR S S 20T T b, R
FH ANSYS SRS sl ofrks 2% BTG ZEMEAT T AL
A BRIC/ AT T4 T 52 b TR h 1% ZE ST AT 1Y

ESWE.: EXARBFRSYIITH (51135003) ; % E S RABFSE & BIHRI% H (2014CB046303) .
EERM: T 5 (1991 - ) 2, VR A, R AL REFI - gT A Tk R (1958 — ), 53 i MK BN RAb Kk ##8 l+A S

I, 80 IR < AT 2 2 Sl R R I R,

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

1488 AAXFFR( B AFFIR)

SRR 2%, bR SCHRR A BR T A5 0 R 4k
(B 51 224 00 8 A T 18 R0 VTR AR AT i 4, A1 e
F W bl R G0 B RS O T JLAR, BT
HEA BRI VA T 48 & e iy, A S F 38 A BR
JCOMTR A ANSYS/LS — DYNA, 730 B TSR =
A PG FE RN ST AR S8 AU I 28 i S
A AT BRI g AR AR AR , I3 2t S 5
ISR T 25 R IER M. T 8 SR N A R SR Y
et BRI T T 28 A e AR A E e Rk 4l

1 whili RG2S p

bl R G0 R TG R AT AT AL A, TAR R
T Ay 196 FE LA vy B4 0 RE B3 i o BT AT, 73X
A P AR R DUV D IR A 8B 20 B TAT, il o 4T
FHE TARA B R AR AR T S IR, N 3 S R AR A
R/ INIR T8 JE (4 25 A8 0 ol ACHR JEE . — A E
Al Al s A e B E LT ST, (BB BT AT —
it Ay [ 5 g, 1 SRR AP 1 .

. — O I %% _______

ICE: S BT

E1 MERFEHNFEE
Fig. 1 Dynamical model of impact system
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Fig. 2 Structure diagram of piston
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Fig. 3 Finite element model
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Table 1 Basic parameters of impact system
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Fig. 4 Velocity curve of piston
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Fig. 7 Stress curve at drill rod test position
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