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INFLUENCE OF CONTACTOR CONTACT PRESSURE IN POWER 
CIRCUITS OF ELECTRIC STOCK ON THEIR PLASTIC 
DEFORMATION AND FUSING 

Purpose. The work is aimed at conducting the study to obtain the results that will quantify the influence of con-
tactor contact pressure in power circuits of electric stock on the highest current value dI , that does not cause plastic 

deformation of contacts; and on the current value fsI – incipient fusion of contacts taking into account the operation 

conditions. Therefore, such a study targeted to establish the contact fusing causes is relevant. 
Methodology. The paper proposes an engineering method for determining the currents dI  and fsI , taking into ac-

count the value of contact pressure, electrodynamic forces of contact repulsion e.d.rF , as well as the pressure influ-

ence on the values of such forces. Findings. Taking the contactors 1SVAD8 (locomotive ChS8) and 7SP1 (locomo-
tive ChS4) as an example, the authors conducted the calculations and found that the peak pressure force increases 
the currents dI  and fsI  for these contactors by 11.8%; 15.5%; 11.8%; and 15.4% respectively (compared with the 

specified currents at the minimum pressure force). Influenced by e.d.rF  the pressure force of contacts for 1SVAD8 

contactor decreased by 13.8…31.8%, and for 7SP1contactor the value e.d.rF may be greater than the pressure force. 

This can lead to spontaneous shutdown of the closed contactor that is not provided by the control circuit. Ensuring 
during operation the maximum allowable pressure force of the contacts cF  slightly affects the value e.d.rF , com-

pared with the case when cF  has the minimum permissible value (in event of a fault in the heating circuit e.d.rF for 

contactors 1SVAD8 and 7SP1 is reduced by only 2.45% and 2.59% respectively). Originality. The authors for the 
first time presented a quantitative assessment of influence of contactor contact pressure in power circuits of electric 
stock on their plastic deformation and fusing using the proposed engineering method. 
Practical value. The results obtained during the research allow solving the problem for developing measures aimed 
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to improve the reliability of the heating circuits of electric locomotives ChS8 and ChS4. The proposed method of 
determining dI  and fsI can be used to quantify the influence of pressure of the main electric contacts mounted in 

power circuits of electric stock of all series, if during the operation there are cases of plastic deformation, fusing, 
welding of such contacts, in order to improve the reliability of power circuits. 

Keywords: contact pressure; plastic deformation current, fusing; pressure force; repulsion; shock current; contact 
resistance 

Introduction 

Practice shows that there are cases in operation 
when power contacts of contactors in power cir-
cuits of electric stock are fused and sometimes 
welded. For example, the above effects were re-
corded during the operation of the electric locomo-
tives ChS8 when the contacts of 1SVAD8 type 
contactor in the heating circuit of carriages were 
fused before the short circuit (SC) response time in 
the given circuit. The time of SC inception until 
the short-circuit response is 0.08 sec [1, 2]. 

Purpose 

The work is aimed at conducting the study to 
obtain the results that will quantify the influence of 
contactor contact pressure in power circuits of 
electric stock on the highest current value dI , that 
does not cause plastic deformation of contacts; and 
on the current value fsI – incipient fusion of con-

tacts taking into account the operation conditions. 
Therefore, the study targeted to establish the con-
tact fusing causes is relevant. 

Methodology 

We know that contact performance is deter-
mined by thermal processes in them [4, 5, 7, 10–
12, 1722]. Herewith the crucial is relationship 
between the energy losses in the contact connec-
tion lA  and the heat dispersion energy hdA , which 
is output into the environment during the same 
time. The currents that are larger than the nominal 
ones significantly hinder the work of contacts. This 
gives rise to phenomena that can lead to dangerous 
consequences. The increasing current, for example, 
in SC mode in the heating coil under consideration, 

  0dI dt   causes l hdA A A   , which can lead 

to overheating of contacts. A certain value of un-
balanced energy A  can initiate plastic deforma-
tion of the contact surfaces and even fusing of 
these surfaces. 

The main indicator of the quality of contact 
connection is voltage drop cU  on it 

 c cU Ir  , (1) 

where I  – current through contacts, cr  – con-
tact resistance. 

The current rapid changes, peculiar to SC 
mode, lead to increase of the electrodynamic forces 
that reduce contact pressure, while this reduction 
increases the contact resistance cr . Higher cr  fur-

ther increases cU , caused by the rise in current. 

The ratio between the currents dI  (the highest 
current which does not cause plastic deformation 
of contacts), fsI  (incipient fusion current) and the 

currents at certain modes in the heating circuit of 
the electric locomotives ChS8, ChS4 are specified 
in [1, 2]. This study raises the problem to study 
quantitatively the dependence of contact resistance 

cr  of the contactors 1SVAD8 (locomotive ChS8) 
[13] and 7SP1 (locomotive ChS4) [15] on the con-
tact pressure force at different operation modes of 
heating circuits [9]. 

Let us consider first the influence of the value 
of the contact pressure force cF , caused by the 
springs, of 1SVAD8-type contactor on the current 
value dI  in nominal mode. The contact pressure 

force cF  for this contactor may be in the range of 
80 N to 100 N [13]. Transition resistance at nomi-
nal mode [14, 16] is as follows: 

 t cr
c nom

c2
r

F с

  



, (2) 

where t  – specific electrical resistance of con-

tact materials at nominal mode, Ohm cm ; 

cr  – specific crease-resistance of contact ma-
terials; 

с  – the number of contact points; 

cF  – contact pressure force, N. 
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Specific electric resistance т  of contact mate-
rials at nominal mode (when permissible excess 
temperature of contacts at ambient temperature of 
40 С by DSTU 2773-94 does not exceed 80 С ): 

  t 0 sr1 T     , (3) 

where 0  – specific resistance at 0 C, 
Ohm cm ; 

sr  – temperature coefficient of specific resis-

tance, 3
1

degree 10
; 

40 C 80 C 120 CT       . 
Material of the contacts is silver (silver lining). 

6
0 1.5 mkOhm cm 1.5 10  Ohm cms

      ; 

rs 3

1
4 

degree 10
 


; 3c   (for surface contacts); 

specific crease-resistance for silver contacts 
2 2

cr.s 303 10  N cm    [13, 15, 16]. Then: 

 6 6
t.s 1.5 10 1 0.48 2.22 10  Ohm cm        , 

According to (2) when c 80F   N: 
6 2

6
c nom.s

2.22 10 303 10
22.1 10

2 80 3
r


   

  


 Ohm 

According to [6] 

 s

c nom

0.56
d

U
I

r

 
 , (4) 

where sU  – voltage drop in the contact that 
corresponds to material softening. For silver 

sc 0.09U   V [14]. In figures: 

ds 6

0.56 0.09
2280

22.1 10
I 


 


 А 

When c 100F   N: 
6 2

6
c nom.s

2.22 10 303 10
19.76 10

2 100 3
r


   

  


 Ohm 

ds 6

0.56 0.09
2550

19.76 10
I 


 


 А 

Thus, ensuring of the maximum pressure force 

c 100F  N during operation of the contactor 

1SVAD8 increases the value of current dsI , that 
does not cause plastic deformation of contacts by 
2550 2280

100 % 11.8 %
2280


   compared to the 

current value dcI  at the minimum allowable value 

of the pressure force c 80F   N. 
For contactor 7SP1 [13, 15, 16]: 
– contact pressure force cF  may be in the 

range of 90 N to 120 N; 
– contact material is cadmium copper; 
– 2c   (for linear contacts); 

– rcp 3

1
2.6 

degree 10
 


; 

– 2 2
cr.cp 505 10  N cm   ; 

– 6
0cp 2.15 10  Ohm cm    . 

Then 

6 6
t.cp

2.6 120
2.15 10 1 2.82 10  Ohm cm

1000
         
 

When c 90F   N: 
6 2

6
c nom.cp

2.82 10 505 10
41.85 10

2 90 2
r


   

  


 Ohm 

scp 0.12U   V [6]. 

dcp 6

0.56 0.12
1605

41.85 10
I 


 


 А 

When c 120F   N: 
6 2

6
c nom.cp

2.82 10 505 10
36.24 10

2 120 2
r


   

  


 Ohm 

dcp 6

0.56 0.12
1854

36.24 10
I 


 


 А 

Thus, ensuring of the maximum pressure force 

c 120F   N during operation of the contactor 7SP1 
in nominal mode increases the value of current 

dcpI , that does not cause plastic deformation of 

contacts by 
1854 1605

100 % 15.5 %
1605


   com-

pared to the current value dcpI  at the minimum al-

lowable value of the pressure force c 90F   N. 

Further, we consider the effect of the force cF  

on the current value fsI . For contactor 1SVAD8: 

– fusion temperature for silver is fs.s 960 T C   
[16]; 

– fs.s 0,37U   V [6]; 
At the beginning of fusion according to (3): 

6 6
fst

4 960
1.5 10 1 7.26 10  Ohm cm

1000
         
 

. 
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When c 80F   N according to (2): 
6 2

6
c nom.fs.s

7.26 10 303 10
72.27 10

2 80 3
r


   

  


 Ohm 

fs.s
fs.s

c nom.fs

0.58 U
I

r

 
  [6] 

In figures 

fs 6

0.58 0.37
2969

72.27 10
I 


 


 А 

When c 100F   N: 
6 2

6
c nom.fs.s

7.26 10 303 10
64.64 10

2 100 3
r


   

  


Ohm 

fs.s 6

0.58 0.37
3320

64.64 10
I 


 


 А 

Thus, ensuring of the maximum pressure force 

c 100F  N during operation of the contactor 
1SVAD8 increases the fusion current by 
3320 2969

100 % 11.8 %
2969


   compared to the 

fusion current value at the minimum allowable 
value of the pressure force c 80F   N. 

For contactor 7SP1: 
– fusion temperature for copper 

fs.cp 1083 CT    [16]; 

– fs.cp 0.43U   V [6]; 

At the beginning of fusion according to (3): 

6 6
fst.cp

2.6 1083
2.15 10 1 8.19 10  Ohm cm.

1000
         
 

When c 90F   N: 
6 2

6
c nom.fs.cp

8.19 10 505 10
121.5 10

2 90 2
r


   

  


 Ohm 

According to (5): 

fs.cp 6

0.58 0.43
2053

121.5 10
I 


 


 А 

When c 120F   N: 
6 2

6
c nom.fs.cp

8.19 10 505 10
105.2 10

2 120 2
r


   

  


 Ohm 

fs.cp 6

0.58 0.43
2370

105.2 10
I 


 


 А 

 
Thus, ensuring of the maximum pressure force 

c 120F   N during operation of the contactor 7SP1 
increases the fusion current by 

2370 2053
100 % 15.4 %

2053


   compared to the 

fusion current value at the minimum allowable 
pressure force c 90F   N. 

Further we define the electrodynamic repulsion 
forces e.d.rF  between the contacts, under which the 
contact pressure is reduced, resulting in increased 
contact resistance cr . It is necessary to assess the 

value of the forces e.d.rF compared to the forces cF . 

May the effect of e.d.rF lead to contact breaking? 
These forces are equal to [12]: 

7
e.d.r

0

2 10 ln
2

D
F I

r
  

   
 

,   (5) 

where D  and 0r  are the sizes indicated in Fig. 
1; 

I  – current in heating circle at appropriate 
mode. 

 

Fig. 1. Scheme of current flow lines in the contact 

Fig. 1 shows a conventional scheme of the cur-
rent lines approach to the contact point. At the sec-
tions ao a o   and ob ob  the currents have op-
posite directions and there are the electrodynamic 
repulsion forces between them. In case of alternat-
ing current the electrodynamic repulsion force 
pulses with double frequency compared to the cur-
rent frequency, varying from zero to the maximum 
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value without changing the sign (as in the expres-
sion (5) the current I is squared). Radius 0r  of the 
creasing area (cm) is determined by the pressure 
force in the contacts and resistance cr.s  [12]: 

 0 c cr.sr F  . (6) 

The most (shock) values of e.d.rF  will be in SC 
mode when there is no load on the heating coil. [3] 
For electric locomotive ChS8 (contactor 1SVAD8) 
the shock currents shi  during short circuit in the 
heating circle equal to [1, 2]; 

sh 3981.9i   А when 1 19U   kV 

sh 5239.8i   А when 1 25U   kV 

sh 6078.7i   А when 1 29U   kV. 

1U  is voltage in the contact network: the mini-
mum allowable in operation (19 kV), nominal 
(25 kV), the maximum allowable (29 kV). SC took 

place at the time point, when, 0 c 2


    , where 

0  is the phase angle 1U  for the first time point of 

SC. c  – is the angle between the vectors cU  та 

and cI  in SC mode. 

cU  and cI  are voltage and current in the trac-
tion transformer SC study during short-circuiting 
of heating coil. We consider the most difficult op-

tion when SC for 0 c 2


    is at the electric cir-

cuit section of from the heating coil clamp to the 
first electric furnace in the car. Such SC can result 
from the breakdown of high voltage cable lines, 
inter-car connection isolation (which is most like-
ly), erroneous actions of service personnel, etc. [8]. 

For calculations we take the average of the con-
tact pressure force c 90F   N, 

2 2
cr.s 303 10  N cm   , 3D   cm [2]. 

According to (6): 

2
0 90 303 10 0.03r       cm. 

According to (5): 

7 2
e.d..r

3
2 10 6078.7 ln 28.6

2 0.03
F         

 N 

when 1 29U   kV. 

7 2
e.d.r

3
2 10 5239.8 ln 21.5

2 0.03
F         

 N 

when 1 25U   kV. 

7 2
e.d.r

3
2 10 3981.9 ln 12.4

2 0.03
F         

 N 

when 1 19U   kV. 

Pressure force c 90F   N under the influence 

of the forces e.d.rF will decrease in the range from 

12.4
100 % 13.8 %

90
   to

28.6
100 % 31.8 %

90
  . 

Thus, under the influence of electrodynamic 
repulsion forces in this case the 1SVAD8 contactor 
contacts will not be disconnected, but the contact 
pressure is significantly reduced, leading to a sub-
stantial increase in contact resistance, instant in-
crease in contact energy losses and therefore to 
increased contact fusing. 

For electric locomotive ChS4 (contactor 7SP1) 
the shock currents shi in the same condition, that 
the short circuit is occurred at time point when 

0 c 2


    , equal to [1, 2] 

sh 7076.8i   А when 1 19U   kV 

sh 9313.4i   А when 1 25U   kV 

sh 10801.7i   А when 1 29U   kV. 

For calculations we take c 90F   N, 
2 2

cr.cp 505 10  N cm   , 3D   cm [2]. 

According to (6): 
2

0 90 505 10 0.024r       cm. 

According to (5): 

7 2
е.д.в

3
2 10 10801,7 ln 96,5

2 0,024
F         

 N 

when 1 29U   kV. 

7 2
е.д.в

3
2 10 9313,4 ln 71,73

2 0,024
F         

 N 

when 1 25U   kV. 

7 2
е.д.в

3
2 10 7076,8 ln 41,3

2 0,024
F         

 N 

when 1 19U   kV. 
Thus, under the influence of electrodynamic 

repulsion forces ( e.d.r c41.3 N 90 NF F    and 
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e.d.r c71.73 N 90 NF F    ) the 7SP1 contactor 
contacts of will not be disconnected, but the con-
tact pressure is significantly reduced, leading to a 
substantial increase in contact resistance, instant 
increase in contact energy losses and therefore to 
increased contact fusion. 

However the electrodynamic repulsion force 

e.d.r c96.5 N 90 NF F     and the contactor 7SP1 
can disconnect liberally, bearing SC current. Thus 
a powerful electric arc arises that first of all will 
fuse the contacts. It should be noted that the 
scheme does not provide the circuit breaking by 
the contactors 1SVAD8 and 7SP1 in current. Giv-
en that on the electric locomotives ChS8 and ChS4 
the currents shi , shi , shi  are equal to several thou-
sand amperes, it can be stated that for the time 

0.08t   sec [2] (until the main switch deenergizes 
the circuit of the electric locomotive) the fusion 
process will pass its active phase. The fused metal, 
spraying in all directions, can cause a fire in the 
chamber, where contactors 1SVAD8 and 7SP1are 
mounted. 

Let us consider the effect of the contactor con-
tacts pressure on the value of the electrodynamic 
repulsion forces at SC in the heating circuit. For 
example, we consider SC at 1 25U   kV, when 

0 c 2


    . 

Contactor 1SVAD8: sh sh 5239.8i i   А. When 

c 80F   N according to (6): 
2

0 80 303 10 0.029r       cm. 

7 2
e.d.r

3
2 10 5239.8 ln 21.6

2 0.029
F        

 N. 

When c 100F   N 
2

0 100 303 10 0.032r       cm. 

7 2
e.d.r

3
2 10 5239.8 ln 21.07

2 0.032
F        

 N. 

Thus ensuring of the maximum allowable pres-
sure force c 100F   N during operation of the con-
tactor 1SVAD8 reduces the electrodynamic contact 
repulsion force e.d.rF  at SC in the heating circuit by 

21.6 21.07
100 % 2.45 %

21.6


   compared to the 

value e.d.rF  at the minimum allowable force 

c 80F   N. 

Contactor 7SP1: sh sh 9313.4i i   А. When 

к 90F   N according to (6): 
2

0 90 505 10 0.024r       cm. 

7 2
e.d.r

3
2 10 9313.4 ln 71.3

2 0.024
F        

 N 

When c 120F   N 
2

0 120 505 10 0.027r       cm. 

7 2
e.d.r

3
2 10 9313.4 ln 69.5

2 0.027
F        

 N. 

Thus ensuring of the maximum allowable pres-
sure force c 120F   N during operation of the con-
tactor 7SP1 reduces the electrodynamic contact 
repulsion force e.d.rF  at SC in the heating circuit by 

71.3 69.5
100 % 2.59 %

69.5


   compared to the val-

ue e.d.rF  at the minimum allowable force c 90F   
N. That is to say, both for contactor 1SVAD8 and 
for contactor 7SP1 ensuring of the maximum al-
lowable pressure force cF  during operation does 

not significantly affects the value e.d.rF  compared 

to the case when cF  has the minimum allowable 
value. 

Findings 

Taking the contactors 1SVAD8 (locomotive 
ChS8) and 7SP1 (locomotive ChS4) as an 
example, the authors conducted the calculations 
and found that the peak pressure force increases 
the currents dI  and fsI  for these contactors by 

11.8 %; 15.5 %; 11.8 %; and 15.4 % respectively 
(compared with the specified currents at the mini-
mum pressure force). Influenced by e.d.rF  the pres-
sure force of contacts for 1SVAD8 contactor de-
creased by 13.8–31.8 %, and for 7SP1contactor the 
value e.d.rF may be greater than the pressure force; 
this can lead to spontaneous shutdown of the 
closed contactor that is not provided by the control 
circuit. Ensuring during operation the maximum 
allowable pressure force of the contacts cF  slightly 

affects the value e.d.rF , compared with the case 
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when cF  has the minimum permissible value (in 

event of a fault in the heating circuit e.d.rF for con-
tactors 1SVAD8 and 7SP1 is reduced by only 2.45 
% and 2.59 % respectively). 

Originality and practical value 

The paper for the first time presented a quanti-
tative assessment of influence of contactor contact 
pressure in power circuits of electric stock on their 
plastic deformation and fusing using the proposed 
engineering method. 

The results obtained during the research allow 
solving the problem for developing measures 
aimed to improve the reliability of the heating cir-
cuits of electric locomotives ChS8 and ChS4. The 
proposed method of determining dI  and fsI  can be 

used to quantify the influence of pressure of the 
main electric contacts mounted in power circuits of 
electric stock of all series, if during the operation 
there are cases of plastic deformation, fusing, 
welding of such contacts, in order to improve the 
reliability of power circuits. 

Conclusions 

1. The proposed method of determining the in-
fluence of the contact pressure of contactors in the 
power circuits of electric stock on their plastic de-

formation and fusing can be used for all series of 
electric locomotives and trains. 

2. Ensuring the maximum allowable pressure 
force during operation of the contactors 1SVAD8 
and 7SP1 increases the value of current that does 
not cause plastic deformation of contacts, respec-
tively by 11.8 % and 15.5 %, compared with the 
value of this current at the minimum allowable 
value of the pressure force. Herewith the fusion 
current of the contacts increases respectively by 
11.8 % and 15.4 %. 

3. The electrodynamic contact repulsion forces 
during SC in the heating circuits of the electric lo-
comotives ChS8 (contactor 1SVAD8) at the con-
tact network voltage of 19 kV, 25 kV, 29 kV are 
respectively equal to 12.4 N, 21.5 N, 28.6 N, 
which leads to a significant increase in contact re-
sistance, instant increase in contact energy losses 
and therefore to increased contact fusing. These 
forces in the heating circuit of the electric locomo-
tives ChS4 (contactor 7SP1) are equal to 41.4 N (at 
19 kV), 71.73 N (at 25 kV) and at 29 kV the repul-
sion force is 96.5 N, that is more than the mini-
mum allowable pressure force of 90 N. Therefore, 
the contactor 7SP1 can disconnect liberally, bear-
ing SC current, and that is not envisaged by the 
scheme. 

4. The results of the research can be used in the 
development of measures to improve the reliability 
of power circuits of the electric stock. 
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ВПЛИВ НАТИСНЕННЯ КОНТАКТІВ КОНТАКТОРІВ У СИЛОВИХ 
КОЛАХ ЕЛЕКТРОРУХОМОГО СКЛАДУ НА ЇХ ПЛАСТИЧНУ 
ДЕФОРМАЦІЮ ТА ПЛАВЛЕННЯ 

Мета. У роботі необхідно провести дослідження для отримання результатів, які дозволять кількісно оці-
нити вплив натиснення контактів контакторів у силових колах електрорухомого складу на значення найбі-
льшого струму дI , що не викликає пластичної деформації контактів; та на значення струму плI  – початку 

плавлення контактів із урахуванням умов експлуатації. Тому такі дослідження з метою встановлення причин 
розплавлення контактів є актуальними. Методика. Запропоновано інженерний метод визначення  
струмів дI  та плI  із урахуванням величини натиснення контактів, визначення електродинамічних сил  

відштовхування контактів е.д.вF , а також впливу натиснення на значення таких сил.  

Результати. На прикладі контакторів 1SVAD8 (електровоз ЧС8) та 7SP1 (електровоз ЧС4) після проведених 
авторами розрахунків встановлено, що забезпечення максимальної сили натиснення збільшує струми дI  та 

плI  для вказаних контакторів на 11,8 %; 15,5 %; 11,8 %; та 15,4 % відповідно (в порівнянні з вказаними 

струмами при мінімальній допустимій силі натиснення). Під впливом е.д.вF  сила натиснення контактів кон-

тактора 1SVAD8 зменшується на 13,8…31,8 %, а для контактора 7SP1 значення е.д.вF  може стати більше  

за силу натиснення. Це може призвести до самовільного відключення контактора під струмом, що не перед-
бачено схемою керування. Забезпечення при експлуатації максимальної допустимої сили натиснення конта-
ктів кF  незначно впливає на значення е.д.вF , у порівнянні з випадком, коли кF  має мінімальне допустиме 

значення (при короткому замиканні у колі опалення е.д.вF  для контакторів 1SVAD8 та 7SP1 зменшується 

всього на 2,45 % та 2,59 % відповідно). Наукова новизна. Авторами вперше дана чисельна оцінка впливу 
натиснення контактів контакторів у силових колах електрорухомого складу на їх пластичну  
деформацію та плавлення з використанням запропонованого інженерного методу.  
Практична значимість. Отримані в ході досліджень результати дозволяють вирішувати задачу по розробці 
заходів щодо підвищення надійності роботи кіл опалення електровозів ЧС8 та ЧС4. Запропонований метод 
із визначення дI  та плI  може бути використаний для кількісної оцінки впливу натиснення головних контак-

тів електроапаратів, що стоять у силових колах електрорухомого складу всіх серій, якщо при експлуатації 
мають місце випадки пластичної деформації, плавлення, зварювання контактів цих апаратів із метою підви-
щення надійності роботи силових кіл. 

Ключові слова: натиснення контактів; струм пластичної деформації; плавлення; сила натиснення; 
відштовхування; ударний струм; опір контактів 
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ВЛИЯНИЕ НАЖАТИЯ КОНТАКТОВ КОНТАКТОРОВ В СИЛОВЫХ 
ЦЕПЯХ ЭЛЕКТРОПОДВИЖНОГО СОСТАВА НА ИХ 
ПЛАСТИЧЕСКУЮ ДЕФОРМАЦИЮ И ПЛАВЛЕНИЕ 

Цель. В работе необходимо провести исследование для получения результатов, которые позволят коли-
чественно оценить влияние нажатия контактов контакторов в силовых цепах электроподвижного  
состава на значение наибольшего тока дI , который не вызывает пластичной деформации контактов;  

и на значение тока плI  – начала плавления контактов с учетом условий эксплуатации.  

Методика. Предложен инженерный метод определения токов дI  и плI  (с учетом значения давления контак-

тов), электродинамических сил отталкивания контактов э.д.оF , а также влияния давления на значения  

таких сил. Результаты. На примере контакторов 1SVAD8 (электровоз ЧС8) и 7SP1 (электровоз ЧС4) после 
проведенных авторами расчетов установлено, что обеспечение максимальной силы давления увеличивает 
токи дI  и плI  для указанных контакторов на 11,8 %; 15,5 %; 11,8 %; 15,4 % соответственно (в сравнении  

с указанными токами при минимально допустимой силе давления). Под влиянием э.д.оF  сила давления кон-

тактов контактора 1SVAD8 уменьшается на 13,8…31,8 %, а для контактора 7SP1 значение э.д.оF  может стать 

больше силы давления. Это может привести к самопроизвольному отключению контактора под током, что 
не предусмотрено схемой управления. Обеспечение при эксплуатации максимальной допустимой  
силы давления контактов кF  несущественно влияет на значение э.д.оF , в сравнении со случаем, когда  

кF  имеет минимальное допустимое значение (при коротком замыкании в цепи отопления э.д.оF
для контакторов 1SVAD8 и 7SP1 уменьшается всего на 2,45 % и 2,59 % соответственно).  
Научная новизна. Авторами впервые дана количественная оценка влияния давления контактов контакторов 
в силовых цепах электроподвижного состава на их пластическую деформацию и плавление с использовани-
ем предложенного инженерного метода. Практическая значимость. Полученные при исследовании  
результаты позволяют решать задачу разработки мероприятий по повышению надежности работы  
цепей отопления электровозов ЧС8 та ЧС4. Предложенный метод по определению дI  и плI  может быть  

использован для количественной оценки влияния давления главных контактов электроаппаратов, которые 
стоят в силовых цепях электроподвижного состава всех серий, если при эксплуатации имеют место случаи 
пластической деформации, плавления, сваривания контактов этих аппаратов с целью повышения надежно-
сти работы силовых цепей. 

Ключевые слова: давление контактов; ток пластической деформации; плавление; сила давления; оттал-
кивание; ударный ток; сопротивление контактов 
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