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Analysis of the physical foundations of the build quality of the 
diagnosis structures based on electronic means of recording 

and analyzing the parameters of electromagnetic radiation 
mechanical contact connections

Abstract. The paper presents the results of research that can be put into the development and research of non-contact rapid method for assessing 
the quality of the assembly and installation of EM  designs. To achieve the objectives, studied the behavior of the mechanical connection of the 
contact pairs, namely the definition of the contribution of R,L,C parameters contact joints in the modulation level and the spectral composition of the 
electromagnetic radiation mechanical contact pair

Streszczenie. W  artykule przedstawiono wyniki badan, ktore mogq bye wprowadzane do rozwoju oraz badan bezdotykowego szybkiego sposobu 
ocenyjakosci montazu i instalacji projektow EM. W  tym celu zbadano zachowanie poiqczenia mechanicznego pary stykow, mianowicie zdefiniowano 
wpiyw parametrow R, L, C poiqczen stykowych na poziom modulacji i skiad widmowy promieniowania elektromagnetycznego mechanicznego styku 
par. (Analiza fizycznych podstaw jakosc i wykonania struktur diagnostycznych opartych na elektronicznym sposobie rejestrowania 
i  analizowania param etrow prom ieniowania elektromagnetycznego m echanicznych poiqczen stykowych)

Keywords: diagnostics, mechanical connections, electromagnetic radiation, interference contact 
Stowa kluczowe: diagnostyka, pot^czenia mechaniczne, promieniowanie elektromagnetyczne, styk

Introduction
In today's design and m anufacture of electronic means 

(EM) for assessing the quality of produced m echanical 
constructions, com prising testing the level o f structural 
strength param eters are used, usually different types of 
m echanical influences. In th is case, removed from  the EM 
signal via m echanical quantities sensors tha t contain 
diagnostic information, it is concluded tha t the technical 
condition o f the structure, the presence o f defects. Am ong 
the main param eters tha t characterize the quality of 
assem bly is the presence o f non-com pliance with tightening 
torques o f threaded connections. This analysis is 
associated w ith the processing o f large volum es o f data on 
the characteristics o f the m easured vibration signals and 
does not provide unam biguous inform ation on the 
availability and location o f defects in the structure. 
Therefore, the creation o f simple and reliable EM 
diagnostics express m ethods is urgent. The investigations 
can be put into the developm ent and research o f non
contact rapid m ethod for assessing the quality o f the 
assem bly and installation o f designs. The method is based 
on the registration and analysis o f artific ially excited by 
contact noise when exposed to m echanical vibrations and 
harm onic electric high frequency signal on structural 
elem ents EM form ing circu it phase-am plitude-m odulated 
oscilla tions which are registered spectrum  analyzer or 
receiver FAM or AM hesitation. A t the sam e time, m easure 
the levels o f its spectral com ponents as the frequency of 
m echanical in fluences in the range determ ined by operating 
conditions. M easured spectral com ponents emitted by 
am plitude-m odulated waves is com pared w ith the level of 
the spectral com ponents of the signal emitted by the 
reference block design with desired m echanical param eters 
and having a norm alized level o f contact interference. 
Considered in the field o f e lectrom agnetic com patib ility 
(EMC) as an undesirable phenom enon, the form ation of 
contact interference can be used to evaluate the 
m echanical properties o f a w ide varie ty o f designs and 
hardware devices, including the quality o f assem bly and 
installation (especia lly related to the effort o f tightening 
fasteners).

Object of study
The proposed method can be used to determ ine the 

m echanical resonance frequency in the structures of 
electronic equipm ent. The m axim um  measured levels of 
spectral com ponents at frequencies changing m echanical 
effects, a llow  you to set the values o f the resonance 
frequencies in structures [1]. In the modern production of 
electronic structures (EM ) to assess the quality of 
m anufactured products designs use different m ethods for 
evaluating the quality o f structural assem blies, using 
various k inds o f m echanical influences on the design by 
which assess the quality of the assem bly and installation 
work. Electric M echanical tests reveal the presence of 
defects in design, to assess the im pact o f structural factors 
on the EM quality parameters. check tha t the param eters of 
the requirem ents specification equipm ent. Known m ethods 
for assessing the quality o f assem bly structures EM units. 
consists in carrying out m echanical tests on vibration 
strength, w ind resistance, im pact resistance, does not 
reveal defects in the EM structures and adequate ly assess 
the quality o f the assem bly and installation work. 
Determ ination o f particle resonance oscilla tion amplitudes, 
and the m axim um  m echanical stress in structural elem ents 
is not possible to evaluate the product build quality, 
especially at the sites of attachment, where there are 
norm alized values puffs fasteners deform ation at the 
junction of the individual parts. Existing sensors for 
m easuring the am plitudes and accelerations do not allow  to 
assess the m ovem ent o f jo in ted parts in designs. Electrical 
contacts are an im portant part o f the electrical and 
m echanical design of e lectron ic equipm ent. The conditions 
at which the operation o f electrical contacts, have a serious 
im pact on the param eters o f the latter. Such conditions 
include the follow ing external influencing factors: electrical, 
therm al, m echanical, climatic. An example, is characterized 
by s ignificant m echanical stress, it is movable objects which 
are placed on-board rad io-e lectronic means, contain ing a 
large num ber o f interconnected metal elem ents form ing the 
system  o f electrical contacts.
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Som e o f them  are due to the rigid and reliable 
connection elem ents are fixed, others when driving, 
especially in the case o f non-rig id connection elem ents of 
the ob ject are variables. One im portant task is to study the 
characteristics o f the electrical contacts under the influence 
o f m echanical factors.

The proposed method can be used to determ ine the 
m echanical resonance frequency in the structures of 
electronic equipm ent. The m axim um  m easured levels of 
spectral com ponents at frequencies changing m echanical 
effects, a llow  you to set the values o f the resonance 
frequencies in structures [1]. In the modern production of 
electronic structures (EM ) to assess the quality of 
m anufactured products designs use different m ethods for 
evaluating the quality o f structural assem blies, using 
various kinds o f m echanical influences on the design by 
which assess the quality of the assem bly and installation 
work. E lectric M echanical tests reveal the presence of 
defects in design, to assess the im pact o f structural factors 
on the E M  quality parameters. check tha t the param eters of 
the requirem ents specification equipm ent. Known m ethods 
for assessing the quality o f assem bly structures EM units. 
consists in carrying out m echanical tests on vibration 
strength, w ind resistance, im pact resistance, does not 
reveal defects in the EM structures and adequate ly assess 
the quality o f the assem bly and installation work. 
Determ ination o f particle resonance oscilla tion am plitudes, 
and the m axim um  m echanical stress in structural elem ents 
is not possible to evaluate the product build quality, 
especially at the sites of attachment, where there are 
norm alized values puffs fasteners deform ation at the 
junction of the individual parts. Existing sensors for 
measuring the am plitudes and accelerations do not allow  to 
assess the m ovem ent o f jo in ted parts in designs. Electrical 
contacts are an im portant part o f the electrical and 
m echanical design of e lectron ic equipm ent. The conditions 
at which the operation o f electrical contacts, have a serious 
im pact on the param eters o f the latter. Such conditions 
include the follow ing external influencing factors: electrical, 
therm al, m echanical, climatic. An example, is characterized 
by s ignificant m echanical stress, it is movable objects which 
are placed on-board rad io-e lectronic means, contain ing a 
large num ber o f interconnected metal elem ents form ing the 
system  o f electrical contacts.
Som e o f them  are due to the rigid and reliable connection 
elem ents are fixed, others when driving, especially in the 
case o f non-rig id connection elem ents o f the object are 
variables. One im portant task is to study the characteristics 
o f the electrical contacts under the influence o f m echanical 
factors.

a)

Л И

Fig. 1. Bolting (a) and the equivalent parametric variable 
impedance circuit contact (b)

In the absence o f m echanical external in fluences on 
connected structural elem ents occurs in a stable contact 
tim e between these elem ents, which allows the em ission of 
radio transm itting equipm ent to consider the case and the 
individual elem ents o f structures as the conductive body,

placed in a h igh-frequency electrom agnetic field. The exact 
calculation of the value o f EM F induced by irradiating the 
electrom agnetic field on the conductors o f arb itrary 
configuration is a com plex problem  [2]. The flow  o f current 
in the exposed conductors is accom panied by the 
em ergence o f the secondary e lectrom agnetic field having 
the sam e spectral structure as irradiating the 
electrom agnetic field, but differs from  it in am plitude and 
phase. Interaction secondary radiating electrom agnetic 
fields and distorts the overall structure of the 
e lectrom agnetic field near the m etallic surface o f the object, 
but no additional spectral com ponents do not occur in this 
case. U nder the influence o f an external electrom agnetic 
field irradiating on the contact pair (Fig. 1a) at an equivalent 
conductor (contact pair) bring EDS to the spectral structure 
o f the radiating field. Assum e that the transm itte r emits 
narrowband signal form ed by modulating a harm onic signal 
am plitude and phase. Then, the voltage induced in the 
equivalent o f a conductor can be written as

(1) U ( t ) = U ( t ) cos [a>J + Ф(/) + фо ]

where: U ( t)  - the am plitude o f the voltage, which is

determ ined by the law o f am plitude m odulation o f the 
irradiating e lectrom agnetic fie ld , шо - c ircu lar frequency of 
the illum inating e lectrom agnetic fie ld , Ф (t) - the law of 
phase modulation, фо - the initial phase.

The m agnitude of the conduction current in the equivalent 
conductor can be calculated by the form ula

(2)
u ( t )

it ( t ) =  =  u ( t ) y  ( t )
Z ( t )

(4)

where: y(t)=1/Z(t) conductivity equivalent conductor
W e write u(t) and y(t) in com plex form

(3) u ( t ) =  Re { U ( t ) e J(+y(t)ф" }  , y ( t )  = Re { y  ( t ) e jv(t} }

where: U (t) = U (t) e J<p(t)

Integrated voltage envelope, which lies about a modulated 
signal transm itted by irradiating an electrom agnetic field. 
Then, the conduction current in the equivalent conductor 
can be written as

it ( t ) = R e { U ( t ) Y ( t У ф(t'e J(“°t+ф° } =

U (t )Y ( t ) cos  [ra0t + ф( t ) + ф0 + ф ^ )]
From th is expression, it fo llows tha t the current range is 

different from  the spectrum  of the irradiating 
e lectrom agnetic field. It contains additional spectral 
com ponents of a change in the contact resistance. 
In this situation occure am plitude and phase distortion, and 
hence the secondary alternating electrom agnetic field 
exposure o f radiation to be m aterially different from  the 
spectral structure of the original illum inating field.

Based on the above, clearly leads to the conclusion that 
registration o f the spectral com ponents resulting from  the 
re-em ission, can serve as param eters characterizing the 
state o f the contact resistance, or in other words, the 
param eters characterizing the quality o f the design 
elem ents o f the assem bly (Fig. 2). A no ther em bodim ent of 
the study may be the task o f registering the signal spectrum  
with phase-am plitude m odulation o f the em itting structure of 
ES and its com ponents, in which the em ission spectrum  
analysis is carried out design and its elements. W hen this 
structure is included in the high radiation generator circuit. 
Spectrum  analysis and the m easurem ent o f the m odulation 
signal param eters by using FAM signal receivers (Fig. 2b).
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The receiver phasc- 
aniplihidc-modulated 

signals

Fig. 2. Methods o f obtaining information about the build quality: 
a - registration o f the information about the parameters of re
emission signal; b - Check information about the parameters o f the 
radiation signal

Metod of research
To achieve the objectives, a priority task is to study the 

behavior of the m echanical connection o f the contact pairs, 
nam ely the definition o f the contribution of R, L, C 
param eters in the modulation level and the spectral 
com position o f the e lectrom agnetic radiation contact pair [3
5]. Fig. 1a shows a fragm ent o f a bolted jo in t designs, 
typica l o f many moving objects. Under the influence of 
m echanical factors on the com pound (shaking, vibration, 
shock, acoustic noise) electrical contact form ed structures 
will change the ir electrical parameters. Fig. 1b shows the 
equivalent param etric circu it im pedance electrical contact 
for h igh-frequency signal transm itted by the action of 
m echanical stress on the contact. Full transition electric 
contact resistance in the static state is equal to

R
Z (m ,R  ,L , C  ) = -K \ ? r7 к7 к'

(1 - m C L )  + m R  C
(5)

+j -
mL (1 - m L  C ) -  mR C

(1 - m C L r ) 2 + m‘R ‘C ‘ 
where: RK - resistivity of the contact transition; LK - 
inductance o f the contact transition, C - capacity contact 
transition.

In the future, we om it the index "k " when the resistivity, 
inductance and capacitance electrical contact realizing that 
we are talking about the contact settings. From (5) it follows 
that the tota l contact resistance is a com plex frequency- 
dependent quantity and is characterized by am plitude and 
phase param eters o f the [4, 5].

From Figure 1b it fo llows tha t the electrical contact is an 
electrical c ircu it for which at certain frequencies passing 
electrical signal response current characteristic. This 
phenom enon is characterized by the fact tha t the current 
transfer ratio of each of the branches (inductive and 
capacitive) may be greater than one. Consider the 
am plitude and phase characteristics o f the electric contact 
transfer coefficients. B y definition, in the inductive branch 
current transfer ratio is equal to

i  Z Z
(6) K l = — = —  =  K-------

i  Z jm L  +R
L J  K K

where: i  - current in the straight part o f the chain; 

i L - current in the inductive branch.

A fte r arithm etic conversions com plete model o f the current 
transfer ratio in the inductive branch is

K l (ю , R, L, C ) =

(7) =  R 2 + (mL)2 - m R 2CL -m 'C L  + j ( - mCR3 -m 'C L R )

((1 - m C  L ) 2 + m R C  2) ■ (R 2 + (m L)2)

Fig. 3 show  the am plitude-phase characteristics o f a current 
gain in the inductive branch, i.e. dependence o f the 
m odulus and phase o f the transm ission coeffic ient o f the 
frequency. G raphs are shown for the follow ing param eters 
o f the electrical contact R = 10'3Q  L = 810 '11 Gn, C = 3.10  
10F. The frequency of the signal transm itted is seen in the 
range o f 2 n (0 ,3  30)-106Hz. The graphs show tha t the
resonant frequency o f contact under these conditions is 
much higher than the considered range. For these 
conditions it is equal to 5 .8 1 0 9 Hz. Nevertheless, a change 
in the am plitude and phase o f the current gain occurs. 
W hen a>=0, the m odule gain equal to unity, since in this 
case the entire current will pass through the resistive 
branch. W ith increasing frequency gain m odule increases. 
During the frequency range it increased by 0.1%.
W hen a>=0, the phase is zero transm ission coefficient, as in 
this case, a purely resistive branch. W ith increasing 
frequency, the phase o f the transm ission coefficient 
decreases. During the frequency range is reduced by 0.4%.

Frequency rad I sac

Fig. 3. Dependence o f the phase current transfer ratio in the 
inductive branch o f the signal frequency

By definition, a capacitive branch current transfer ratio is 
equal to

-Z  mC
(8)  

i  Z
K  = —  = —

C
i  Z j

Afte r arithm etic conversions com plete model o f the current 
transfer ratio in the capacitive branch is

(9) K  (m , R, L, C ) =
m C L + m C R -  m LC + jmCR

(1 - m C L K) + m R C 2
Fig. 4 and 5 show  the am plitude-phase characteristics of a 
current gain in the capacitive branch. G raphs are shown for 
the electrical contact o f the sam e param eters as in the case 
o f an inductive branch. W hen a>=0, the m odule transm ission 
ratio is zero because in th is case the entire current will pass 
through the resistive branch. W ith increasing frequency gain 
m odule increases. During the frequency range it increased 
by 0.1%.
A t a>=0 the phase of the transm ission coeffic ient tends to 
zero. W ith increasing frequency the phase o f the 
transm ission coeffic ient increases significantly. During the 
frequency range is increased by 78%
Let us now consider the dynam ic behavior o f the current 
transfer ratios. To do this, use the form ulas connection 
resistivity, inductance and capacitance electrical contact 
from  the contact force. For resistivity, it has the form

(10) R K  =  c P p -
PK

where: c  - coeffic ient depending on the method, surface 
finish and surface condition, p  - conductivity o f the contact

material, H - surface Brinell hardness, pKb - contact force,
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b- the exponent, depending on the nature of 
deform ation, the type and shape o f contact area.

the

Frequency rad / sec

Fig. 4. Dependence o f the gain module current in the capacitive 
branch of the signal frequency

Fig. 5. Dependence o f the phase current transfer ratio in the 
capacitive branch o f the signal frequency

The inductance of the transition zone o f contact is

(11) LK = ̂ (1,545(D -  2a) -  0,533D) -10"7
where: u  - relative perm eability o f the contact material, 
D - the apparent diam eter of the contact surface, a  - the 
radius o f the contact area.
The capacity of the transition zone of contact w ithout the 
presence o f the film  is

(12) CK = 5,5 -10-11 ln(r  /2a)
where r  - radius o f the top o f unevenness, a  - the radius of 
the contact area.
To calculate the radius o f the contact area o f the contact 
force will use the Hertz form ula for contacting the two areas 
in the theory of elasticity:

(13) a (P  ) = 0,00872
P_К
10

(

10

E

10-

1 1
)

100r 100r
1 2

and E2 - e lastic contacting 
contacting the radii o f the

branches. To do this, we first find an expression for the 
absolute sensitiv ity of the functions o f the current transfer 
ratios.
By definition, the absolute function o f the sensitiv ity of the 
output characteristics of the param eter is equal to

1 8 py 
A yr = —  (— )

q r ! drq q(14)
where: y  - output characteristic, p  - order partial derivative of 
the output function, q - sensitiv ity setting, r  - order partial 
derivative o f the sensitiv ity parameter, q0 - vector design 
param eters values fo r which the calculated partial 
derivative.

Fig. 6. Relative sensitivity function gain module current in the 
inductive branch of the value o f active contact resistance

For the absolute sensitiv ity o f the function m odule for the 
current transfe r ratio in the inductive branch o f the resistive 
electrical contact fo llow ing calculation model is obtained
(15)

A ‘l ( l ,  R ,  L , C ) =

(C + a R  - a C  LR -  a  LR ) [(- a ) LC -  a  L R C ]

((aLC ) + ( a  LR -  1) ) ■ (C + a R  ) ((aLC) + ( a  LR -  1) ) ■ (C + a R  )

1
■ [2(C + a R  -  a  C LR - a L R  ) x 

L  ((aLC) + (a L R  -  1) ) ■ (C + a R  ) J

2(C2 + a  r ‘ -  a ‘C 2LR -  a 'L R  ) ( 2 a 'L R  -  2 a ‘L)
x(2aR  -  2aC LR -  4 a  LR ) -

4(C + a R  - a  C LR - a L R  ) a  R

(aLC) + ( a L R  -  1)

- 4 ((-a)L C  -  a  LR C )(a  LRC) -

(C  + a  R  )

2 ((-a )L C 2 -  aiLR "c )2 (2 a 'L R  -  2 a ‘L ) 4 ((-a )L C ' -  a  L R C ) a  R

where: PK - contact force, Et 
materials modules, r г and r2 
spheres.
W hen changing the contact force o f the PK1=10N 
to PK2=90N prim ary electrical contact param eters calculated 
by the above form ulas will be equal to: RK1=38,0910~3Q, 
RK2=19,710'3Q  LK1=8,09510'11Gn, LK1=8,09410'11Gn;
CK1=4.3810-10F, CK2=3.9810'10F. The above calculations 
show  that w ith th is rather significant change in scope o f the 
contact force the m ost significant change is characteristic of 
the resistiv ity of the electrical contact. Consider the effect 
on the resistiv ity o f the current transm ission ratios in both

(aLC) + ( a L R  -  1) (C + a R  )

For the absolute functions in the inductive branch o f the 
sensitiv ity of the phase o f the current transfer ratio o f the 
resistivity o f the electrical contact obtained next calculation 
model
(16):

A  K ( a , R, L, C) =

( - a ) L C  - a L R C
( - 2 ) a L R - ■ (2a> R - a  C L  - 3 a  LR )

C  + l R -  l C  LR -  l  LR (C  + l R -  l C  LR -  l  LR )

( ( - l )  LC - l L R C

(C  + l R - l C  L R - l LR )

x

+

1 +
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For com parison, the influence o f individual param eters on 
the sam e output characteristic using the relative sensitiv ity 
function which is equal to:

(17) S y = Ayr —

For the absolute sensitiv ity function gain m odule current 
in the capacitive branch o f the resistive electrical contact 
follow ing calculation model is obtained:
(18)

AK ( a ,R ,L ,C ) =

where Ayr - the absolute sensitiv ity function, q0 - vector of
q  0

the calculated values o f param eters fo r which the calculated 
partial derivative o f r-th order, y 0 - the values o f the output 
characteristics at.

Fig. 7 and 8 shows the dependence o f the relative 
sensitiv ity o f the functions o f the m odule and the phase of 
the transm ission coeffic ient o f the current in the inductive 
branch. G raphs are shown when changing the contact 
resistivity o f 10-4 to 10-3 Q  From these curves shows 
significant effect on contact changes its resistiv ity in the 
inductive branch o f the current transm ission rate as in 
modulus and phase.

The resistance o f the contact. Ohm

Fig. 7. Relative sensitivity function phase current transfer ratio in 
the inductive branch o f the value of active contact resistance.
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The resistance o f the contact. Ohm

Fig. 8. Relative sensitivity function gain module from the current 
value of the active contact resistance

The resistance o f the contact. Ohm

Fig. 9. Relative sensitivity function phase current transfer ratio in 
the capacitive branch of the value of active contact resistance

Г ( L 4C 2L2 + L C 2R 2 - L 2LC) 2 (aCR  ) 2

L ( ( a 2CL -  1)2 + (aC R )2) 2
1

( ( a ‘CL - 1)2 + (aC R )2) 2 j

1

l  ( (a  CL -  1) + (aC R ) ) j

x [4 (a 4C 2L2 + L C 2R 2 -  L L C )L C 2R -

(L C 2L2 + a 2C 2R 2 - L L C У L C R  2 2
4 -------------------------------------------------------+ 2a  C 2 R

( a 2CL -  1)2 + (aC R )2

L  C4 R 3
-4

( a 2CL -  1)2 + (aCR )

For absolute capacitive branches function in sensitiv ity 
phase current transfer ratio o f the resistivity of the electrical 
contact obtained next calculation m odel:
(19)

$
Arc (a , R, L, C ) =

C  3 3 R
a ----------------------------------------2a  C  -------------------------------------------

a  C L + a  C R - a  LC ( a  C L + a  C R - a  L C )

a C R
1 +

( a  C L + a  C R - a  LC )

Fig. 7 and 8 shows the dependence o f the relative 
sensitiv ity o f the functions o f the m odule and the phase of 
the transm ission coeffic ient o f the current in the capacitive 
branch. G raphs are shown when changing the contact 
resistivity o f 10-4 to 10-3 Q . From these curves shows 
significant effect changes its contact resistiv ity in the 
capacitive branch current transfer ratio as in modulus and 
phase.

O verall transm ission ratio o f the current o f electrical 
contact is the vecto r sum  o f the transfe r coeffic ients for the 
current in the inductive and capacitive branches:

(20) K  (a , R , L , C ) = K  (a , R, L , C ) + K c (a ,  R, L , C )

U nder static conditions, the full current transfe r ratio is 
equal to one, ie, passing current does not experience 
changes in am plitude and phase (excluding heat loss). The 
dynam ics is changing the prim ary electrical contact 
param eters tha t affect the flow ing current in am plitude and 
phase. For example, when changing the contact force o f the 
PK1=10N to PK2=90N in the inductive branch coeffic ient of 
current transfe r varies from  m odule KL1=1,000139 to 
KL2=1,000127, the phase o f $KL1 = -0,06 degrees to 
q>KL2=-0.02 degrees. Current T ransfer Ratio in the inductive 
branch under the sam e conditions, changes in modulus 
of KC1 = 1.05810-3 to KC2 = 5.09110-4, the phase of 
yK C1 = 97.54 degrees to pK C2 = 104.44 degrees. It should be 
noted tha t in the capacitive branch update m odule current 
transm ission rate an order o f m agnitude change in gain 
m odule current in the inductive branch and a capacitive 
branch of the phase change current transm ission factor of 
four orders of m agnitude change in the phase current 
transm ission rate in the inductive branch. The dynam ics of

0

1

2
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change in the tota l electrical contact transm ission rate will 
be equal to

Л* ( ® . R  L  С) = ( | j y  - \ K j ) . eJ<̂ 2> +

(IK C J-IK C21) . e1 2>

where |K X1| and |K X2| , фКЬ1 -ф кь2 - the modules and 

phases o f the current transm ission rate in the inductive 

branch at different points in tim e ti and t2 ; |K C1| and \KC2| ,

ФКС1 and фКС2 - the m odules and the phase-current

transm ission factor in the capacitive branch at different 
points in tim e t1 and t2 . For this exam ple to change the 
module com plete current transfe r ratio is equal to 5 .62-10 '4, 
and the phase change o f 6,74 degrees.

Rezalt and discussion
Thus, when a periodic action o f m echanical force to the 

electrical contact will occur periodically varies the current 
gain in the am plitude and phase, i.e. am plitude and phase 
modulation o f passing an electric current will occur. 
B y recording and analyzing the spectral com position of light 
elem ents m echanically connected to EM design can 
m onitor the quality o f the assem bly o f structural elements. 
Through a com prehensive diagnosis based on the 
m easurem ent o f the spectral com position o f the whole 
product, positioning m easuring antenna around the 
investigational product can make reliable estim ates o f build 
quality as the individual m echanical com ponents, and the 
whole structure o f EM as a whole.
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