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ARTICLE INFO ABSTRACT
To improve the life of the appliance and ensure the full production capacity, it is
important to improve the protection of the contactor.
In the literature, due to the inability to accurately determine the type of

arc-extinguishing of contactors with multiple open points[1-4]. Therefore, the
researchers did not determine a reasonable [ -type arc grid for enhancing the arc
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extinction grid This paper puts forward the problem of determining the electrodynamic force
arc acting between the arc and the grid when the contact is open. The most reasonable
C -type arc grid is determined by the ANSY'S application program, and the method
of increasing the service life of the mechanism is introduced.
1. Study on the Electromechanical Forces Fig2. Current system in the C-type extinction grid

Acting between the Arc and the grid in the

When the current signal | is at one point O of the
c-shaped grating, the magnetic field between the
conductor O and the steel grid can be used as a magnetic
field in the current system as shown in Fig. 2.

In the absence of saturation in iron, these current
sources have the same magnitude and direction as current
I

Surfaces FD and CE are both isostatic surfaces, and in
some plans, the image projection formed by conductor O
forms two sets of current systems, one set of A and the
other set of B.

When conductor O is at the centerline of the recess,
each image forms an electric current system case of b=s/2.

The magnetic field produced by each current path in the
Figl. C-type extinction grid zone and the magnetic field produced by the conductor O
¥ in the recess is the same.

Thus, the interaction force between conductor O and its
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When choosing the sign of Fy, Fy,
code rule and it is F, =+IH,, F, =-1H,.
The force acting on the arc in the C-type grid using
Equation 3 is shown in Fig. 2.

Fx = fo+ fo + fo + fle;

consider Bector's

F,o=f,+f,+ f/;y+ fE;y;
:0,

fg, =0 because 5 and B are symmetric about

point O.
Therefore

As shown in Figure 2, fa,=0, fz,=0 and fB'X

Fo="f,+f,
oo @)
Fy = fAy + fo

at A(x=-2b,y=0,1=2s)

fo :1.02% I 2ctg (%b) 107 (5)

A (x=-2b,y=-2a)

sin—znb
£ =1.02Z12 S
Ax T
S chz—”a—cosz—”b
S S

107

(6)
Substituting the repletion Coefficient o and the
Coefficient y of the extinction of arc

Table 1. Calculated value of Fy along a and s
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Where b = g,we write Equation 7, 8 as following.
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If s=2h, then Fx=0, so only the y-axis force is applied.

2. Reasonable [C-type extinction grid
determination
Using Equation 9, 1=320A to AC contact 6-40A and

s=8~12mm, a=4~15mm, the Fy value is as below.

a, mm

s, mm 4 5 6 7 8 9 10 11 12 13 14 15
4114 4205 4.248 4.268 4.277 4.281 4.283 4.284 4284 4284 4284 4.285
3.597 3.700 3.750 3.781 3.794 3.800 3.805 3.806 3.807 3.808 3.808 3.808
10 3.182 3291 3.354 3.388 3406 3.416 3.422 3.424 3426 3.427 3.427 3.427
11 2.840 2954 3.020 3.062 3.086 3.099 3.106 3.110 3.030 3.114 3.115 3.116
12 2560 2.670 2.743 2.788 2.815 2.830 2.842 2847 2.851 2853 2.854 2.855

Using the ANSY'S application, the results obtained
by changing the lattice groove dimensions with the

above conditions under the condition of | = 320A are
as follows.



Table 2. Calculated simulation value of Fy along a and s

amm- 4 5 6 7 8 9 10 11 12 13 14 15
s, mm
8 4112 4.216 4.270 4.274 4271 4275 4.288 4.285 4289 4302 4311 4.319
9 3582 3612 3.654 3712 3745 3.784 3792 3.797 3801 3.803 3.803 3.803
10 3.193 3268 3.359 3.381 3.395 3.397 3411 3417 3420 3.423 3423 3424
11 2891 3.011 3.014 3.072 3.095 3.164 3.179 3.188 3.199 3.167 3.112 3.154
12 2546 2.643 2.697 2735 2789 2812 2820 2.821 2825 2.835 2845 2.877
Therefore, as shown in Tables 1 and 2, the value of grid, the reasonable C-type extinction grid are

F, is the largest when a = 15mm and s = 8mm.

The dimensions of the C-type extinction grid using
the calculated value of the right are as follows.
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Figure 3. Reasonable C-type extinction grid

Conclusion
Here, based on the precise consideration of the
electromagnetic forces acting between the arc and the
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