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B cmamve npusedenvl pezynvmamvl mamemamuiecko20 MOOEIUPOBAHUs HA
IIDBM  usmeneHus OCHOBHBIX HNApPAMEmMpPO8 NEepexoOH020 npoyecca 3anycka
ACUHXPOHHO20 3IeKMPOOsU2amens npu NOCMOAHHOM MOMEHMme CONPOMUBIEeHUs HA
UCNOJIHUMENbHOM Op2aHe Npuooa 20PHOU MAWUHBL.

Y cmammi npuseoeni pezynomamu mamemamuurnoco mooenoeanns Ha IIEBM
3MIHU OCHOBHUX NAPAMEMpI8 Nepexiono20 npoyecy 3anycKy ACUHXPOHHO20
eeKmMpoOBUSYHA NPU NOCMIUHOMY MOMEHMI ONOPY HA BUKOHABUOMY OP2aHi NPUBOOY
CIPHUYOI MAUUHU.

In the article results of mathematical modeling on the personal computer
changes of key parameters of transient of start of the asynchronous electric motor are
resulted at the permanent moment of resistance on an executive branch of a drive of
the mining machine.

Induction motor today constitute the majority of electrical machines. They
are mostly used to convert electrical energy into mechanical energy and have a
number of advantages compared to synchronous motors. Of the merits of such
motors can be noted in the ease of manufacture, as well as the absence of
mechanical contact with the static part of the machine (the collector brushes are
available). The latter is most important because the mining conditions of service
exposed parts of electrical circuits is a complex and expensive, which leads to
downtime and maintenance costs. This type of motor has its drawbacks. A small
torque, which can be compensated by installing a large gear ratio. Thus, this type
of engine has a bigger compared to other motor inrush current, but this is easily
compensated by the choice of electric cables of large cross section. In general,
these shortcomings do not diminish the prospects of using induction motors in
the drives of mining machines. For modeling the electric circuit used in Fig. 1.
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Fig. 1

On fig. 1 the following designations are used:

B1, - coefficient of linear damping in the gear, Nm®;

e\, - yielding transmission, N"'m™;

I,; - the moment of inertia rotor, kgmz;

I, - the moment of inertia of the executive body, kgm?®;
@l - rotor angle, rad,;

@2 - the angle of rotation of the executive body, rad;

M,,(t) - function of the electromagnetic torque from time to time, Nm;
M. - medium level of resistance moment, Nm.

Behavior of the system described by the following differential equations:
PO sz = ~Baa(y10) ~y2(0) — =+ (@100~ 92(2)
2 - My - (o, — y1(1))
W - Sy
¥2'(8) - Izg = —B12(¥1() — y2 () — . (p1Ct) — @2()) + Mepny (T)

€13
p1'(t) = y1(t)
p2'(t) = y2(t)

For the numerical solution of this system of differential equations was used
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Runge-Kutta method of order 4 The flow-chart of algorithm resulted on Fig. 2 has
been developed for implementation of the given model ( a) — the main program,;
b) — the Runge-Kutta method subroutine), according to which the program in
algorithmic language Delphi is developed.

Responses of this model are the following:
2 M (we~y10El)
M Jay (t) = . :'f&: - electromagnetic torque motor;
¢

M, - the actual critical moment, Nm;
We - synchronous angular velocity, s™';
Sk - the critical slip;

a1(6) = ¥1(t) - angular rotor speed, s™';
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yl(H)=@1(V.

The results of the numerical solution are on Fig. 3 and Fig. 4.

As a result of the conducted researches an algorithm and program of design of
change of basic parameters of start of asynchronous electric motor are worked out at
the permanent moment of resistance on the executive branch of drive of mining
machine.

As the simulated processes was chosen as the angular velocity and
electromagnetic torque. Analysis of the graphs showed that the motor has a transient
duration of 0.2 — 0.35 sec. Developed algorithm and program, with sufficient
accuracy for engineering calculations, can be used in designing of mining machines
and devices containing drives on induction motors with mechanical transformations.
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