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Abstract: In article for research of dynamic characteristics of the created Converter with mobile electromagnetic
screens and with the distributed parameters, the parametric block diagram is made. Based on the parametric block
diagram, the analytical equation of the output voltage in the operator form is compiled for the dynamic mode. In order to
study the dynamic properties of the transducer with moving electromagnetic screens and distributed parameters, the
influence of input values on the reaction of the transducer is considered. On the basis of the revealed expressions the
nonlinearities of the transient process are considered.
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Annomayusn: SApamunean Ky32anyeuan 3J1eKmp-mMacHUm SKPAHIU 64 MAKCUMLAH2AH NAPAMEMPIU Y32APMKUYHUHS
OUHAMUK MABCUDIAPUHY MAOKUK SMUWL YYYH RAPAMEemPUK CIMPYKMYpamd cxemacu mysunean. Ywby napamempux
CMPYKMypany cxema dacocudd OUHAMUK DedCUM YYYH YUKUUL KYWIAHUWUHUHE ONEPAmop WAKIUOA2U AHATUMUK
MEHSNAMACU XOCUNL KUIUHZAH. Apamunean Ky3eamnyeuan 31eKmp-MAcHUmM 3KPAHIU 6d MAKCUMIAH2AH Napamempiu
V32apMKUYHUHE OUHAMUK XYCYCUSIAGPUHY YP2aAHUUL MAKCAOUOA Y32aPMKUY PeAKYUsICUHU MYPIAUYa mabsCup Smyeuu Kupui
Kammanukiap acocuoa maokux omuui Kypub uukunean. Awuxianean ugpooanrapea acocan YmMKUHYU HcapaéH epu
YUBUKLAPU KYPUTI2AH.

Tasanu cyznap: Ky32a1y84aH S71eKmMp-MASHUMAU SKPAH, NAPAMEMPUK CMPYKIMYpaiu cxemd, OYpHax CUumdicuul
Vzeapmruyu, OUHAMUK MABCUQD.

Annomayusn: J[ns uccne0o8anus OUHAMUYECKUX XAPAKMEPUCIMUK CO30AHHO20 NPeodpa3osamens ¢ NOOGUNCHLIMU
INEKMPOMASHUMHBLIMU IKPAHAMU U C PACHPEOENEeHHbIMU NAPAMEmpPamMu cOCMAGIeHa Napamempuyeckds CmpyKmypHas
cxema. Ha ocnose napamempuyeckoti cmpyKmyphou cxemvl O OUHAMUHECKO20 PENCUMA COCMABIEHO AHATUMUYECKOe
ypagnenue 8bIx00H020 Hanpsdicerus: 6 onepamophol gopme. C yenvio uzyuenus OUHAMUYECKUX ceOUCME npeobpazosamens
€ NOOBUIICHBIMU DNIEKMPOMASHUMHBIMU IKPAHAMU U C PACHPEOENEHHBIMU NAPAMEMPAMU PACCMOMPEHO BIUAHUE BXOOHbIX
eequnun Ha peakyuro npeobpazosamens. Ha ocnoge 8blsGIEHHBIX 8bIPAICEHUL PACCMOMPENbL HETUHEUHOCU NePEeXOOH020
npoyecca.

Knioueevie cnosa: noosudicnoii  91eKmpoOMASHUMHbLIL  9KPAH, NAPAMEMPUHEcKas CMpPYKMYPHAS —cxema,
npeobpazosamens y2n06vix nepemenjerull, OUHAMUYeCKas Xapakmepucmuxa.

Introduction

Mobile electromagnetic screens (MES) and the distributed parameters (DP) converters are
widely used in the device and apparatus of automation and information-measuring equipment[9].
Currently, most of the movable screens used one (MS) in converters. However, research has shown
that, the high sensitivity of several MS modifiers for one MES switch is a very small zero signal, and
the static characteristic is the width of the linear boundary [8]. When using MES and DP converters in
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specific rail systems, their dynamic characteristics are in very high demand. As you know, the dynamic
character of the MES and DP modifiers is determined by the rapidly changing principle of the input
angle (corner shift) and depends on the internal structure and elements of the transformer.

Research Methods and the Received Results

The modified MES and DP corner shift converter (CSHC) comprises the outer and inner core
hinge 2, which are located at the same distance from the magnetic system. These layers are
subsequently connected to the opposite proceedings w_ and measurement w,, and the symmetrically

mounted syngths 3 are joined together. The transducer is fitted with a mechanically fixed ME 4 on the
outer hinge base of the magnetic system (Fig. 1) [1,6].
If a measured corner shift Q_ (t) and source voltage U, (t), we can describe the dynamic

mode of the MES and DP converters by putting them on a differential equation. Voltage of this
differential equation U, (t) gives a chance to find the expression. Q_(t), U, (t) and U, (t) itis

possible to find the exact output voltage output for the given moment.

emea

o Uem
Fig. 1. The structure of the corner shift converters.

Analytic equations of dynamic characterization of the generated MES and DP angle
transducers can be easily generated using parametric structural scheme (PSS) (Fig. 2). We give the
equations for each elemental pair of PSS. To simplify the calculation of the dynamic mode of the

o 1 . :
generated MES and DP converters, the electrical impulse W, :E c it cannot be considered because

e
of small value.
Since the generated transmitter is symmetric, we are limited to reviewing part of the PSS (left
part). The equations for the PSS elemental cell are as follows [7]:

Uea (P) =K, 1, (P); (1)
l.(p) = PQ,(P); )
Qxz(P)=Ux(p)C,.;; (€©)
Uz (P) =U 1 (p) ~U = (p) ~U,.(p); 4)
U, (P) =1, (PR (5)
U (p) =K,y le(P); (6)
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le(P) =K, . Gal,; (P); 7

UL(P) =K,y 15(p); (®)
len(P) = GuU oz (P); ©9)

Uz (p)=Ug, (p) U, (p); (10)
Uen(P)= 1 (P)K, ., (11)

2, 4,5, 6 and 7 expressions 3 series is created in the form of magnetic flux through the operator
the following statement:

C,IIa‘Klemum Iel?n (p)

L _ : 12
P = RECE, +6LK, . Koy CL) o
Qm(p)
QmO
Qanz(P)
Ip { K’u Uep
L (p)
KQmZCué
L If
Qui(p) v U#LE (p) U/fm (p) IeLm (p
- p < lee U;te e
IL IL E
Uémea (p) b (p) i (p) T RL (p) E
~— KL u,, [ Rk
T =1/p;
7L 1
IuL -*'.LF_‘ foaTiacd
IT Klu Uee B Gée [ Kleeulle
é Uk (®) I (p)

Fig. 2. MES and DP converters to determine the dynamic description of the PSS.

Equations 10, 11 and 12 define the form of operator of the source of electricity in the source:
1t () Bt P TG0V (P)
o 1+p(T, +T, +T,,)

(13)

L

L 2AL AL

|eeuwC;;5 =W, C G = R_ee , [s],
e

here is  T,=R,C; [s1 and T, =GgK,, K

us?

L . . S .
Ten = Gen Ko 0., Kiop,. Cros = WnCsGery = Rem — magnetic and electrical circuits in accordance with

em

time constants; L._,L._ - in accordance with the proceedings of the screen, and the movable electric

inductivity, [H].
The operator voltage analytic equation for the dynamic mode of the MES and DP corner
conversion operation, set forth in equation 1 in equations 12 and 13, is as follows:
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)_ pGeI;nC:&‘KIemUmR.I”UemUeI;n (p) _ pGel?nC:OKlemquh,uemUe'?n (p)

U., = - )
O T+ 1) L+ plT, + T +T.) (14)
— pGeI;T\KIemU,um R‘lpuem KQ/EC;IJQm ( p)U el;n (p) _ pk]_U eLm (p) _ kaQm ( p)U eLm (p)
l+p(Ty+Tee+Tem) 1+pTe# 1+pTe#
here is k, = GeLmC;IIoKuemU,,mKu,uem k= GeLmKlemU,mK'yUemKQysz; Tou =Tyt Teet Tem-

Generated 14 expresses the corner shift transmitter function for recording the source voltage or
the measured angular shift. Since the generated MES and DP corner transmitters have two exciting
displays, the first complementary compensation generated in equation 14 is compensated. Therefore,
when studying a dynamic regime, it is possible to limit the consideration of the second interlocutor of
the phrase 14.

In order to study the dynamic properties of the generated converters, we will investigate the
following variable-sized magnitudes [2]:

1. Angular shielded and rounded corner shift sensor with sinusoidal voltage U, =U,,, sin w,t

connected to the source and continuously shifting to effect it Q_, = const. 14 - statement Q_ (p) =Q,,
U : . . .

and Ue;(p)z%wez setting this equality, Laplace reverse changes through the use of the original
p° +w;

output voltage is created as follows:

L pszmUemma)e Fl(p) . L S Fl(pk) Pyt
= = =U, . t)=) ——e™
mal?) L+ pT,)(p* +@;) F,(p) ot éFz(pk)

KQuUem®% . _ KQuUem@. ., _ arotg—L

;A=
1+ (weTey)z A1+ (a)eTeﬂ)z weTE;l
The analysis of 15-matter indicates that the amplitude and phase of the output voltage are the
frequency of the source voltage dependent on the «,. After a shift of the exponential transient of the

angle changeover output voltage, a fixed process is defined by the second addition of the expression
14. The frequency of the source voltage is large 7, >>1 the transformed transformation will change

from the differentiating domain to the proportional one.
2. Overwhelmed filing a movable screens and batch parameters angle converters connected to a
constant voltage source U, =const and transformers effect to part of the moving unit Q_ (t) = Q, 1(t).

t
=Ae ™ + 4,sin(ot+,), (15)

Hereis A =

emea(p) eXpreSSionS Uel;n (p) Counted
as constant coefficient U, . According to the Laplace Replacement Schedule Q_(t)=Q,1(t) unit

o

First of all, it should be noted, if U,, =const and @=0 inthe U},

represents the function of Q_, (p) =

In 14 - expression UeLm(p):Uem and Qm(p)zQ—r;“ by passing equations and moving to the

original, we get the following result:

U )= T (16)

eu

(16) expression analysis of the output signal power (7, , T,,) and magnetic (7,) the duration
of the chains, (U,,) the supply voltage, (Q,). The output signal related to the progress and the

mechanical time constant, (7,,) which is the value of the exponential law can be seen to reduce zero
(Fig. 3) [5].
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3. A movable screens and batch parameters angle converters connected to a constant voltage
source U, =const and transformers part of the growing shift from linear effect Q_(t)=Q,t. For this

case we’ll have the following equality U, (p): U,, and Q,(p) = % . By following the last equations

in expression 14, we obtain the following result:

kszUem =U L (t):szTﬂ(l—eTW ) =U L (1—6 Teu ) . (17)

emea.o

t t

L

Uemea p =  ~emea
(°) pd+ pT,,) o

Equation 17 shows that CSHC's output signal will grow according to exponential law U} . .
and will try to achieve its own stable value.

Uemea, V
4.0

§

\ Teur =0,06
2.0
Lo N
Teur =0,1
z\\\ t,s

0 0.1 0.2 0.3 0.4
Fig. 3. Created CSHC’s curve of the transient process
(U,,, = const and the input size changes to the jump).

/)

4. A movable screens and batch parameters angle converters connected to a sinusoidal voltage
source U, (t)=U,,,sin o,t and transformers part of the unit will affect progress Q_ (t) =Q, 1(t) [3].

In this case, it is easy to use the transferring transponder function and it will look like the
following:

L L _t
W(p) _ Uemea(p) _ kaQm(p) _ szm _ Uemea(t) _ kZQm e Teu

- = = : 18
Un(p)  1+pT, 1+pT, Unl) T, 9
Here, the expression of the voltage output voltage is determined as follows (Fig. 4) [5]:
_t _t
Uel;nea (t):UeLm (t)k;,&e = Me e sin w,t. (19)

eu eu
5. A movable screens and batch parameters angle converters connected to a sinusoidal voltage
source U, (t) =U,,,sin it and transformers part of the linear growing influenceto Q, (t)=Q, 1(t).

According to the Laplace Replacement Schedule we have the following equality Q. (p) = % For this

case, the transfer function is written as follows:

_ Uel?nea(p) _ kZQm
Wip)= LUL [ p@+pT,) 0

Original:

_t
W (t) =k,Q, (L—e ™). (21)
The output power of the changeover will be as follows:
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t
UL ()=W@OUL () =K,Q,U.mm Sin ot —k,QU,me ™ sin oot (22)
6. A movable screens and batch parameters angle converters connected to a sinusoidal voltage
source U, (t) =U,,,sin ot and the entrance of transformers connected to the source of the sinusoidal

effects it Q,,(t) =Q,,, sin w,t [4]. For this case, the transmission function and its origin are as follows:
L k
W(p) — Uemea(p) _ 2Qmm m . ZQmm m_a Teu + szma)m

CHUL @) @+ pT, (P2 + ) 1+ (@,T,,)° N+ (@,T,.)

here is ¢, = arctg

sin(w,, +¢,,)  (23)

m* eu
Us, B

. |
'"'._ TI!II =(I.0ﬁ

2 \ // [I\ TU.'.F”M Tou3=0,5 :
'q A ..... - @ s
0 | NI R
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Fig. 4. Created CSHC’s curve of the transient process
U,, ) =U,,.sin ot, Q. (t)=Q,1(t) on conditions).

Output voltage is defined as follows:
t

2Qm emm M _i H ?_QmUemm m _
Unal) =W O t)= 2500 T8 ™ s a0 oes el o)t =] o

~COS[(, + @ )t + 9 T} =U ey () + U g () + U s (1)
According to the expression of 24 U _(t)= f(t) change in a curve is given in Fig. 5 [5].
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Fig. 5. Created CSHC’s curve of the transient process
U, t)=U,..sinaot, Q,()=Q,,sin ot onconditions).
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Conclusion
Thus, the study of the dynamic regimes of the new MES and DP CSHC’s by different input

magnitudes indicates that the converters can be clearly distinguished in the structure of the system, and
in the case of the high frequency of the source voltage, in the form of proportional representation.
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