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Research on Disc Spring Buffering the Backward Impact of Piston of Liquid-Jet Hydraulic Hammer Based on LS
-DYNA/YANG Dong—dongl‘3 , LI Guodin® , JI Tiandun'", SUN Qiangl’3 , PENG Jian—mingl’3 (1. College of Construc—
tion Engineering, Jilin University, Changchun Jilin 130026, China; 2. School of Computer Science and Technology,

Changchun University, Changchun Jilin 130022, Chinaj 3. Key Laboratory of Drilling and Exploitation Technology in Com—
plex Conditions, Ministry of Land and Resources, Changchun Jilin 130026, China)

Abstract; In order to reduce the damage to fluidic element caused by stress waves from impacting cylinder in a return—
stroke of the fluidic hydraulic hammer piston to prolong the life of the fluidic element, a disc spring buffer structure in the
cylinder was proposed to absorb the striking energy of hammer stroke. The simulation analysis was carried out on the piston
return-stroke by the means of LS — DYNA display dynamic analysis to study the effect of the disc spring buffer on the stress
state of bi-stable fluidic amplifier. The results show the feasiblility of disc spring buffer structure in the actual work of hy—
draulic hammer, the maximum stress can be decreased by 40% ~57% in bi-stable fluidic amplifier and the stress state of
fluidic element is effectively improved.

Key words: liquid§et hammer; bi-stable fluidic amplifier; disc spring buffering; LS — DYNA; stress state
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LS-DYNA user input

Time=0. 0007

Contorus of Effective Stress(v-m)
min=7.62036, at elem#21708
max=844. 461, at elem#23354

Fringe Levels
8. 445e+02
7. 608e+02]
6. 771e+02-
5. 934e+02-
5. 097e+02-
4. 260e+02-
3. 424e+02-
2. 587e+02—
1. 750e+02
9. 130e+01:l

7. 620e+00~

(a) BZE

LS-DYNA user input

Time=0. 000515

Contorus of Effective Stress(v-m)
min=3. 78715, at elem#21783
max=514. 779, at elem#16136

Fringe Levels
5. 148e+02
4. 637e+02 ]
4. 126e+02 —
3. 615e+02 —
3. 104e+02 —
2. 593e+02 -
2. 082e+02 —
1. 571e+02 —
1. 060e+02
B: 489e+01:I

3. 787e+00 -

(b) 15 EMEEE

LS-DYNA user input

Time=0. 0005

Contorus of Effective Stress(v-m)
min=2. 88739, at elem#15379
max=460. 47, at el_em#23354

Fringe Levels
4. 605e+02

g 147e+02:I
. 690e+02 —
. 232e+02—
. T74e+02 -
2. 317e+02
1. 859e+02 -
1. 402e+02 -
9. 440e+01
4. 865e+01
2. 887e+00-
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LS-DYNA user input Fringe Levels
Time=0. 000495

» H
Contorus of Effective Stress(v-m) 3.972e502
min=2. 87276, at elem#9459
max=357.243, at elem#23354

4

3. 218e+02

2. 864e+02—
2. 509e+02 —
2. 155e+02 —
1. 801e+02 —
1. 446e+02 —
1. 092e+02 -
7. 375e+01

3. 831e+01

2. 873e+00—
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LS-DYNA user input

Time=0. 00072

Contorus of Effective Stress(v-m)
min=9.63682, at elem#12491
max=1051. 79, at elem#16805

Fringe Levels
1. 052e+03
9. 476e+02]
8. 434e+02 -
7.391e+02 -
6. 349e+02 -
5.307et+02 -
4.265e+02 -
3.223et+02-
2. 181e+02
1. 139e+02
9.637e+00~

(@) 15T EMERE
LS-DYNA user input Fringe Levels
Time=0. 00051 8. 462e+02
Contorus of Effective Stress(v-m) :I

min=2. 4482, at elem#17524 . 618e+02
max=846. 187, at elem#20222 . T74e+02 —

. 931et02=
. 08Te+02—
. 243e+02 —
. 399e+02 —
556e+02 —
. T12e+02

. 682e+01

. 448e+00—
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(b) 20 EMERE

LS-DYNA user input Fringe Levels
Time=0. 00103 7.414e+02
Contorus of Effective Stress(v-m)

nin=6. 81476, at elen#27940 6. 6795*02]
max=741.876, at elem#34881 5.945e+02 —

5.210e+02 -
4. 476e+02 —
3. 741e+02 —
3.006e+02 —
2.272e+02 —
1. 537e+02
8.027e+01 ]

6.815e+00 -
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