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Impact resistance characteristics of new
anti-impact hydraulic support
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266590 Qingdao, China; 2. Wind Sun Science & Technology Co. , Ltd. , 272500 Jinan, China)

Abstract ; Aiming at the problem that the existing anti-impact support structure of hydraulic support cannot
achieve displacement and pressure release, based on the previous research of composite anti-impact resist-
ance device, the anti-impact resistance characteristics of new anti-impact hydraulic support based on com-
posite impact resistance device were studied in this paper. The impact dynamic model of the new anti-im-
pact hydraulic support was constructed, and the optimal installation position of the composite anti-impact

device was explored. The influence of the composite anti-impact device on the impact resistance of the hy-
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draulic support under different loads and different currents was studied. Based on the theoretical research,
the prototype of the product was trial-produced and verified by experiments. The results show that the anti-
impact peak force can be effectively reduced by the composite anti-impact device. When the composite
impact device is connected with 0 A, 1 A and 2 A currents, the impact peak force is reduced by 2. 23%,
1.68% and 1.11%, respectively, under the impact force of 1.1 times the working load. Under the im-
pact force of 1. 25 times the working load, the peak impact force is reduced by 4. 41%, 3. 22% and
2.01%, respectively. Under the impact force of 1.4 times the working load, the impact peak force is re-
duced by 7.62%, 5.81% and 3. 23%, respectively. Combined with the anti-impact dynamics model, the
active control strategy of improved Bang-Bang control and fuzzy PID control is studied, and the simulation
model is established. The results show that the composite anti-impact device can realize active displace-
ment release and active pressure release, and the energy absorption of the anti-impact device can be im-
proved and the peak force of the impact on the column can be reduced.

Key words : anti-impact hydraulic support; dynamic model; impact resistance characteristic; semi-active
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Fig. 15 Comparison of value support reaction force of

improved Bang-Bang control composite impact device
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Tab.5  Control rule table of AK, — BUBIPIDEA L
P 15t
AK, :

NB NM NS ZE PS PM PB

E NB PB PB PM PM PS ZE ZE
NM PB PB PM PS PS 7E 7E
NS PM PM PM PM ZE NS NS
7E PM PM PS ZE NS NM NM
PS PS PS ZE NS NS NM NM
PM PS ZE NS NM NM NM NB
PB ZE ZE NM NM NM NB NB

F®6 AK EHIMNF
Tab. 6 Control rule table of AK,

Ec

AK;
NB NM NS 7E PS PM PB

E NB NB NB NM NM NS ZE ZE
NM NB NB NM NS NS ZE ZE
NS NB NM NS NS ZE PS PS
ZE NM NM NS ZE PS PM PM
PS NM NS ZE PS PS PM PB
PM ZE ZE PS PS PM PB PB
PB ZE ZE PS PM PM PB PB

£®7T AK, =R FE
Tab.7  Control rule table of AK,

E
AK,

NB NM NS ZE PS PM PB

E NB PS PS NB NB NB NM PS
NM PS NM NB NB NB NM PS
NS ZE NS NM NM NS NS ZE
ZE ZE NS NS NS NS NS ZE
PS ZE ZE ZE ZE ZE ZE ZE
PM PB NS PS PS PS PS PB
PB PB PM PM PM PS PS PB
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