EVROPSKA UNIE
Evropské strukturalni a investiéni fondy
Operaéni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTV

Ndavod ELM Mereni vzajemné indukcnost a cinitele vazby

Méreni vzajemné indukénosti a Cinitele vazby

Zadani

1)  Pomoci piilozeného manualu proved’te vynulovani digitalniho RLC méfice.

2)  RLC méfti¢em zméite vlastni a vzajemnou indukénost dvou vinuti ptedloZzeného
vzorku. M¢feni proved’te na kmito¢tu 500 Hz.

3)  Znaméfenych hodnot dopocitejte ¢initel vazby obou civek.

4)  Z manualu LCR-816 a ze znalosti podminek méteni urcete vzorce pro vypocet
absolutnich chyb zmétenych hodnot. Ze absolutnich chyb RLC méfice urcete
absolutni chybu, se kterou byl ¢initel vazby urcen.

5)  Namétené hodnoty porovnejte s teoretickymi piedpoklady.

Schéma zapojeni

RLC o RLC o
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L 8- L x L2
Meéreni L (sériové zapojeni L1 a L) Meéreni Lg (antisériové zapojeni L1 a L)

Nastaveni LCR-816
Frequency: 500 Hz
Voltage: 1V
Range Hold: OFF
Const. Voltage: OFF

Regime: Auto Range
Internal Bias:  OFF
Test Speed: SLOW

Namérené a vypocitané hodnoty

Nameétené hodnoty:

Indukénost (hlavni Gdaj) | 1 digit (mH) | Jakost (vedlejsi udaj) | Absolutni chyba hl. udaje
L; (mH) Q1 () ALy (mH)
L, (mH) Q2(-) AL, (mH)
La (MH) Qa(v) AL (MmH)
Lg (MH) Qe () ALg (MH)
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Dopocitané hodnoty:
Parametr Absolutni chyba
Ile (mH) AMX (mH)
k(-) Ak (-)
‘. - ¥ LA _LB
Vzdajemnd indukcnost: M, = 1 (H)
. M
Cinitel vazby: K= )

Vypocet absolutni chyby cinitele vazby Ax:

1
Absolutni chyba vzdjemné indukcnosti: AM , = Z(AL L +ALy) (H)
L . . . AM
Relativni chyba vzdjemné indukcnosti: oM, = v; )
X
o . . AL,
Relativni chyba vlastni indukcnosti L;: oL, = 7 )
1
o . S AL,
Relativni chyba vlastni indukcnosti L;: oL, = 7 )
2
oL, oL
Relativni chyba cinitele vazby ok =M , + 7‘ + 72 (-)
Absolutni chyba cinitele vazby k: Ak =0k -K )
Piistroje
RLC méti¢ LCR-816
Zavér
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The Error value of LCR-817/819/821 (Double the error value for
LCR-827/829/816/826)
® The formula for primary readout accuracy of C, R, L, and Z.

C: 2 counts0.03%+0.02%[(1+Ka)* or (X/Ymax )* or (Ymin/X)* ] (1+ | D | )(1+Kb+Kc)

R: 2 counts+0.03%+0.02%[(1+Ka)* or (X/Ymax )* or (Ymin/X)* ] (1+ | Q | )(1+Kb+Kc)
L: 2 countst0.03%+0.02%[(1+Ka)*or(X/Ymax)*or(Ymin/X)* ] (1+ 1/ | Q | )(1+Kb+Kc)

\Z): Ze =

Treat R, L or C as the object under test conforming above formula:

example:

When the object under test is C, select:
Ze =2 counts0.03%+0.02%[(1+Ka)*or(X/Ymax)*or(Ymin/X)* ] (1+ | D | )(1+Kb+Kc)
When the object under test is R, select:
Ze = 2 counts+0.03%+0.02%[(1+Ka)*or(X/Ymax)*or(Ymin/X)* ] (1+ | Q | )(1+Kb+Kc)

When the object under test is L, select:
Ze=2 counts+0.03%+0.02%[(1+Ka)*or(X/Ymax)*or(Ymin/X)*](1+ 1 / | Q | )(1+Kb+Kc)

® The formulas of secondary readout accuracy for D, Q, and 6.

Error

D with C

2countt0.0003 + 0.0002[(1+Ka)* or (X/Ymax) * or (Ymin/X)*] (1+ | D | +D2)(1+Kb+Kc)

Qwith R

2count+0.0003 + 0.0002[(1+Ka) * or (X/Ymax) * or (Ymin/X)*] (1+ | Q | +Q2)(1+Kb+Kc)

Q with L

2count+0.0003 + 0.0002[(1+Ka) * or (X/Ymax)* or (Ymin/X)*] (1+ | Q | +Q2)(1+Kb+Kc)

0 with Z

0e=(180/m) x (Ze/100)

# 1. if X=Ymax, please select (X/Ymax)

2. if X =<Ymin, please select (Ymin/X)

3. if Ymin<X<Ymax, please select (1+Ka)

4. Ze is impedance error

5. Be is O error
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® The formulas for secondary readout accuracy of R with C.

Error

D=1 |2count+0.02%[(1+Ka)’ or (Rx/Rmax)" or (Rmin/Rx)"] (1+ 1/ | D | )(1+Kb+Kc)+0.03%

D=1 |2count+ 0.02%[(1+Ka)"" or (Cx/Cmax)" or (Cmin/Cx)""] (1+ 1/ | D | )(1+Kb+Kc)+0.03%

® The formulas for secondary readout accuracy of R with L.

Error

Q=<1 [2count+ 0.02%[(1+Ka)" or (Rx/Rmax)’ or (Rmin/Rx)’] (1+ | Q | )(1+Kb+Kc)+0.03%

0=1 |2count+0.02%[(1+Ka)" or (Lx/Lmax)"" or (Lmin/Lx)"] (14 Q | )(1+Kb+Kc)+0.03%

*: 1. If Rx =Rmax, please select (Rx/Rmax)
2. if Rx <Rmin, please select (Rmin/Rx)
3. if Rmin<Rx<Rmax, please select (1+Ka)

**: 1. If Cx =Cmax, please select (Cx/Cmax)
2. if Cx =Cmin, please select (Cmin/Cx)
3. if Cmin<Cx<Cmax, please select (1+Ka)
Where
Ka: Constant Voltage factor
Constant Voltage On, Ka = 2
Constant Voltage Off, Ka = 0
Kb: Test Speed factor
Speed = SLOW ,Kb=10
Speed = MEDIUM , Kb = 3
Speed = FAST Kb =10
Kc: Frequency & RMS Voltage factor (refer to Table A)
X: X is value of the component being tested.

Y: Y is range constant (refer to Table B)
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Rx and Cx are value of the component being tested.

Rmax, Rmin, Cmax and Cmin are ranges constant (refer to Table B).

Table A: (for range 1,2,3) —-Kc

Voltage

e 0.03<V<0.1 [0.1SV<0.25| 025=V<1 | ISV=1.265
0.012=<F<0.03 35 12 9 s
0.030=F<0.1 30 8 5 3
0.1=F<0.25 29 6 3 2
025=F<1 20 5 2 1
1 14 4 1 0
1=F=3 15 > 2 1
3<F=6 15 6 3 2
6<F=<10 15 8 5 )
10<F=20 20 10 6 5
20<F=50 30 22 18 15
S50<F=100 50 40 35 30
200 Nonuse 80 50 45

F: test frequency in kHz
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Table A: (for range 4)-Kc

Voltage
Frequency 0.035V<0.1[0.1=5V<0.25| 025=V<1 | 1=V=1.265
0.012=F<0.03 70 20 10 7
0.030=F<0.1 50 13 6 3
0.1=F<0.25 39 9 4 2
0.25=<F<1 25 6 2 1
1 15 4 1 0
1<F<3 17 6 3 2
3<F=6 25 13 10 6
6<F=10 60 30 20 15
10<F=20 Not specified 100 65 50
20<F=50 ; :
50<F=200 This range is not used above 20kHz

F: test frequency in kHz

Table B-1: Range Hold

omponent Inductor Capacitor Resistor/Impedance
Range Max Min Max Min Max Min
Rangel 16mH /f 1mH /f 25uF /f | 1.6uF /f 1002 6.250Q)
Range2 256mH /f | 16mH /f | 1600nF /f | 100nF /f 1.6kQ 0.1kQ
Range3 4100mH /f| 256mH /f | 100nF /f | 6.4nF /f | 25.6k() 1.6kQ
Range4* 65H/f 4.1H/f | 6400pF /f | 400pF /£ | 410k 25.6k ()

[ = test frequency in kHz
*: This range is not used above 20kHz

Table B-2: Auto Range

omponent Inductor Capacitor Resistor/Impedance
Range Max Min Max Min Max Min
Auto range | 65H /f%* | 1mH/f | 25uF /f | 400pF /f ** 410k ** | 6.25C) **

**. Ahove 20kHz, Cmin = 6.4 nF/f,and Lmax = 4100mH/f
[ = test frequency in kHz.

MINISTERSTVO SKOLSTVI,
MLADEZE A TELOVYCHOVY
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Example of C-D Accuracy Calculation
Measurement Conditions

Frequency: 1 kHz

Test Voltage: 1V

Test Speed=SLOW

Constant Voltage=OFF

R H=OFF

Cmeasure: 1 yF

D measure: 0.0009

Then:

C Error = 0.03% + [0.02% x (1+ Ka) x (1+0.0009) x (1+Kb+Kc)]
=0.03%+[0.02% x (1+0) x (1.0009) x (1+0+0)]
=0.05%22 counts

D Error = 0.0003+[0.0002 x (1+Ka) x (1+0.0009+0.00092) x (1+Kb+Kc)]
=0.0003+[0.0002 x (1+Ka) x (1+0.0009+(0.00092) x (1+Kb+Kc)]
=0.0003 + [0.0002 x (1+0) x (1.0009) x (1+0+0)]
=0.0005%2 counts

Z Error = C Error = 0.05%

0 Error =(180/x) x (Ze/100) =57.3° x (0.05/ 100)=0.03"



