4/19/23, 1:39 PM Turk Akreditasyon Kurumu - TURKAK

TURK STANDARDLARI ENSTITUSU DENEY VE KALIBRASYON MERKEZI BASKANLIGI Kalibrasyon Grup Bagkanligi - Ankara
Kalibrasyon Miidiirliigi

Adres Yuzincu yil Bulvari Cevat Dindar Caddesi Ostim Stadi Arkasi No:1

Telefon 0312 416 66 50

Standart TS EN ISO/IEC 17025:2017 Dosya No AB-0002-K

Akreditasyon Tarihi 21.11.2002
Olgiim Olgiim Aralig Olgiim Sartlar Genisletilmis Olgiim Agiklamalar/
Biyukliigi/Kalibre Belirsizligi (k=2) Kalibrasyon
Edilen Cihazlar Metodu
ELEKTRIK
DC Gerilim 100 pV=U<100mV 45108 U +1 pv 3458A1le
(<1000 V) 100 mV < U <1V 5,010 U+ 1 Vv

DC Gerilim Kaynaklari:

DC Gerilim Kaynagi
Kalibratér: DC Gerilim

1VsU<10V
10V <=sU<100V
100 V < U <1000V

551000+ 1ppv
7,510 U+ 35V
7,510 U+ 32 pv

DC Gerilim 10 mV 1,0.10% .U Referans DC

(< 1000V) 100 mV 1,2.10%5.U Gerilim Standardi
DC Gerilim Kaynaklan: 1V 4,0.10% .U + Gerilim Bollict
DC Gerilim Kaynagi 10V ,100V ,1000V 2,0.10%.U ile

Kalibratoér: DC Gerilim

DC Gerilim 100pV U< 220mV 5,0.108.U+ 1,4 pv 5700Aile
(< 1000V) 220 mV sU< 2,2V 7,5.100.U+1 v

DC Gerilim Olgerler: 22VsU<11V 7,510 .U+3,5uv

Multimetre: DC Gerilim 1MVvsU<22V 7,510 .U+6,5uV

DC Voltmetre 22V=sU<220V 8,5.10% .U+ 80 pVv

220V =U=<1000V 9,5.10% .U + 500 pyv
DC Gerilim 10 mV 1,2.10%.U Referans DC
(< 1000V) 100 mV 1,2.105.U Gerilim Standardi
DC Gerilim Olgerler: 1V 4,0.10%.U + Gerilim Béliicl
Multimetre: DCGerilim 10V ,100V ,1000V 2,0.10%.U ile

DC Voltmetre
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DC Akim
(<100 A)

DC Akim Kaynaklari:

DC Akim Kaynagi
Kalibratér: DC Akim
Transkonduktans
Yukseltici

DC Akim

(<100 A)

DC Akim Olgerler:
Multimetre: DC Akim
DC Ampermetre
Pensampermetre

100 A< /< 1 mA
1mA < /< 10mA
10mA </< 100 mA
100 mA <1< 1A

100 pA< /<10 mA
10mA</<1A
1TA</<10A
10A=</<15A
15A</<20A

10A</<150A
150 A</<550A
550 A< /=<1025A

100 pA < /< 220 pA
220 yA< [<2,2mA
2,2mA< /<22 mA
22 mA <[ <220 mA
220 MAS</<2,2A

22A</<s11A
1MA</<20A

100 pA< 1 <10 mA
10mAS</<1A
1A</<10A
10A</<15A
15A</<20A

10A</=<1000A
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2,5.10°% 1+ 6nA
2,5.10-5 .1+ 60 nA
4,5.10° .1 +0,70 pA
1,5.10% .1+ 12 yA

1,5.10-5.1
1,5.10°5.1
7,0.10°%.1
7,0.10°.1
1,0.10.|

6,0.10-./+ 0,90 A
2,8.102]
2,521

55.10° .1+ 8 nA
5,0.10% .1+ 12 nA
5,0.10-% .1 + 120 nA
6,5.10% .1+ 0,80 uA
8,5.10° .1+ 25 pA

3,9.10 ./ + 0,40 mA
2,3.10% .1+ 1,7 mA

1,5.10°5.1
1,5.10°5.1
7,0.10°.1
7,0.10°%.1
1,0.104.1

5.1073./

3458A Model DMM

ile

Sént lle

Fluke 376
PensAmpermetre
ile

5700A ile

5520Aile
5700A + 5220A ile

Sont ile

Pens Ampermetre
Kalibrasyonu
(5520A + 50
Sarimlik Bobin ile)
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DC Direng

DC Direng Olgerler
Multimetre: Direng
Mikroohmmetre

100 uQ
1mQ
10 mQ
100 mQ
1Q
10Q
100 Q
1kQ
10 kQ
100 kQ
1MQ
10 MQ
100 MQ

0,1Q<sR<1Q
1Q <R £100kQ
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Imax =60 A
Imax=30A
Imax=20A
Imax=1A
Imax = 0,32 A
Imax=0,1A
Imax = 32 mA
Imax =10 mA
Imax = 3,2 mA

Imax =1 mA

Vmax = 320 V

Vmax = 1000 V

Vmax = 1000 V
Imax=2A

10Q-10 Q (Imax = 600
mA)

10 Q -100 Q (Imax = 200
mA)

100 Q -1 kQ (Imax = 60
mA)

1 kQ -10 kQ (Imax = 20
mA)

10 kQ -100 kQ (Imax =6
mA)
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2,510 .
2,5.10°
5,5.102.
5,0.10% .
5,0.10° .
5,0.10%.R
5,0 10°.R
5,0.10%.R
5,0.10%.R
5,0.10%.R
1,0.10°.R
1,0.10°.R
1,5.10°.R

T I

8.10“R
1,5.10%.R

R = Olgiilen Deger

Referans Direngler
ile

R = Olgiilen Deger
(Dekad Olmayan
Degerler)
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DC Direng

DC Direng Olgerler
Multimetre: Direng
Mikroohmmetre

Yalitim Test Cihazi

DC Direng

DC Direng Standartlar

ve Kaynaklari

DC Direng Standardi

Kalibrator: Direng
DC Akim $6nti
Direng Kutusu

DC Direng Standardi

Kalibrator: Direng
DC Akim $onti
Diren¢ Kutusu

DC Direng Standardi

Kalibrator: Direng
DC Akim $6nti
Direng Kutusu
(Devam)

10<R<11Q

11Q =R <33Q

33Q <R <110Q
110Q = R < 330Q
330Q =R <1,1kQ
1,1kQ =R < 3,3kQ
3,3kQ = R < 11kQ
11kQ < R < 33kQ
33kQ =R < 110kQ
110kQ < R < 330kQ
330kQ = R<1,1MQ
1,1IM Q <R < 3,3MQ
3,3MQ =R < 11MQ
11MQ = R < 33MQ
33MQ <R < 110MQ
110 MQ < R < 330MQ
330MQ <R = 1100MQ

1,9Q
19Q
190Q
1,9kQ
19kQ
190kQ
1,9MQ
19MQ

1 MQ <R<1000 MQ

1GQ <R =1000GQ

1TQ<R=<3TQ

100 PR <R < 1 mQ

1TMQ<R<10mQ

10 mQ < R <100 mQ
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1 mA <lmax<125 mA
1 mA <lmax<125 mA
1 mA <lmax< 70 mA

1 mA <Imax<40 mA

1 mA <lmax<18 mA
100 pA €lmax< 5 mA
100pA<Iimax<1,8mA
10 pA <lmax<0,5 mA
10pA<Iimax<0,18mA
10 pA <Imax<50 pA

1 pA <Imax<50 pA
250 nA <Imaxs5 pA
25nAs<imaxs<1,8pA

25 nA <lmax<500 nA
2,5 nA <lmax<180nA
2,5 nA < Imax <50 nA
1,0 nA<Imax <13 nA

Imax = 500 mA
Imax = 160 mA
Imax = 50 mA
Imax = 16 mA
Imax =5 mA
Imax = 500 pA
Imax = 50 yA
Imax = 5 pA

Vmax=5000V 1ve2 MQ
icin Imax =2mA

Vmax=5000V 100 ve

200GQ igin;Vmax =2500V

Vmax=5000V 1TQ igin
Vmax =2500V

100 pA @20 A

1mQ@ 5,10,15,20 A
10 mQ @ 5,10,15,20 A

10mQ @ 5,10,15,20 A

Imax= 1 A (Re=100 mQ)
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3,5:10°.R+8mQ
4,0110%.R+12mQ
3,0:10°.R+16 mQ
3,0:10°.R+16 mQ
3,0:10°.R+16 mQ
3,0-10-5.R + 75 mQ
3,0-10°.R +200 mQ
3,0:10°.R+0,75Q
3,0:10°.R+0,75Q
3,510°.R+750Q
4,010°R+6,50Q
7,5-10%R + 100 Q
15104 R+ 185 Q
3,010 .R+1,3kQ
6,0-10% .R+ 1,8 kQ
3,510°R
1,5102-R

1,2.10%.R
3,0.10°.R
2,0.10°.R
1,5.10°.R
1,5.10°.R
2,0.10°.R
2,5.10°.R
55.10°R

7.010°R

1.5102R

2.5102R

2,0-10*.R

5,5.10%R

1,2:10% .R

R = Olgiilen Deger
Dekad

(5520A ile)
Olmayan Degerler

R = Olgiilen Deger
(5700A ile)

R = Olgiilen Deger
Dekad

(Kalibreli Direng
Seti ile)

R = Olgillen Deger
Referans Direngler
ile Kargilastirma
Metodu

R :Olgiilen Direng
Degeri

Referans Direngler
ile Kargilastirma
Metodu

R:Olgiilen Direng
Degeri

Referans Direngler
ile Kargllastirma
Metodu
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DC Direng Standardi 100mQ<R<1Q
Kalibratér: Direng

DC Akim $onti

Direng¢ Kutusu

(Devam)

DC Direng Standardi
Kalibrator: Direng
DC Akim $6nti
Direng Kutusu
(Devam)

1Q=R<100Q

100Q =R <10 kQ

10 kQ = R <100 kQ

100 kKQ = R <10 MQ

10MQ <= R<100 MQ
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Imax= 1 A (Rs=100 mQ) 2,0.10° - R

Imax= 320 MA (Rs=1Q)

Imax = 320 MA (Rs=1Q) 2,010 .R
Imax = 100 MA (Rs=10Q)

Imax = 32 MA (R=100Q)

Imax = 32 MA (Re=100Q)
Imax = 10 MA (Re=1kQ)
Imax=3,2MA (Re=10kQ)

1,0110°.R

Imax = 3,2 MA (Rs=10kQ)
Vmax= 100 V (Re=100kQ)  7,0-10%.R

Vimax=100V (Rs=100kQ) 1,5-105R
Vimax=320V (Rs=1MQ)
Vmax=320 V (Re=1MQ) 2,510%.R

Vimax=1000V (Rs=10MQ)
Vimax=1000V (Rs=100MQ)
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R:Olciilen Direng
Degeri

Referans Direngler
ile Kargilastirma
Metodu
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AC Akim

(<20 A)

AC Akim Olgerler
Multimetre:

AC Akim

AC Ampermetre

Multimetre:

AC Akim

AC Ampermetre
(Devami)

100 pA < | < 220 pA
1mA<1<22mA

22mAs1<22mA

22mA<1<220 mA

220mA<122A

22A<I<3A
22A<I<3A
22A<I<3A

3AsI<1MA
3AsI<1M1A
3AsI<1MA

11A<I1<20,5A

11A<I<20,5A
11A<I<20,5A

22A<1=20A

1A<I<20A

10A</=<1025A
10A</<16,5A
16,5A</<1025A
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10 Hz=<f< 10 kHz
10Hz<f<20Hz
20Hz<f<40Hz
40Hz <f<1kHz
1kHz=<f<5kHz
5kHz <f<10 kHz

10Hz<f<20Hz
20Hz<f<40Hz
40Hz<f<1kHz
1kHz=<f<5kHz
5kHz <f<10 kHz

10Hz<f<20Hz
20Hz<f<40Hz
40Hz < f<1kHz
1kHz<f<5kHz
5kHz<f<10 kHz

20Hz <f<1kHz
1kHz=<f<5kHz
5kHz<f<10 kHz

45Hz<f<1kHz
1kHz=f<5kHz
5kHz <f< 10 kHz

45 Hz <f<100 Hz
100 Hz=f<1kHz
1kHz=<f<5kHz

45 Hz <f<100 Hz
100 Hz = f< 1 kHz
1kHz <f<5kHz

30 Hz < f < 1kHz
1kHz<f<5kHz

10,50,500,1k,5kHz

45 Hz<f<65Hz
65 Hz<f<440 Hz
65 Hz<f<440 Hz
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7,5:10 -/ + 25 nA
7,510 -/ + 40 nA 5700A ile
4,010 -1+ 35nA

2,0:10% -1+ 35 nA

6,5-10 -/ + 0,40 pA

2,0-103 -1 + 0,80 pA

7,5.10.1 + 0,40 pA
4,0 .10™./ + 0,40 pA
2,0.10™.1 +0,40pA
6,5.10“./ + 4 pA
2,0.103./+ 8 pA

7,5.10-*1+ 4 A
4,0.10-*.1+ 4 pA
2,0.10%./ + 4 pA
6,5.10./ + 40 yA
2,0.103./ + 80 pA

7,010/ + 35 pA
8,0.107./ + 80 YA
8,5.103./+ 0,16 mA

5,5.107./ + 50 pA 1=Olciilen
1,5:10™:1 + 80 A Deger
2,0:102-1+ 4 mA 5520Aile

501041+ 2 mA
8,010/ + 2 mA
2,5:102-1 + 2 mA

10,0-10™ 1+ 4 mA
1,5:10° I+ 4 mA
2,5:102 [+ 4 mA

6,5.10%.1+ 2 mA 1=Olciilen

3,0.103./+ 15 mA Deger
5700A+5220A

5,0.10 .1 Y5020 Sént ile

6-1073/ Pens

1,31 02/ Ampermetre

1102/ Kalibrasyonu
(5520A+50

Sarimlik Bobin ile)

| = Olgiilen Deger
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AC Akim

(<100 A)

AC Akim Kaynaklari
AC Akim Kaynagi
Kalibratér: AC Akim
Transkonduktans
Yukseltici

100 pA< 1< 1 mA

TmA<1<10 mA

10mA <1< 100 mA

100mA<I<1A

1TA<I<3A
3AsI<10A

1A<I<20A

10A<I<16,5A
16,5A<I<150A
150 A<1<1000A

10A<1<16,5A
16,5A<I<150A
150 A<1< 1000 A
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45 Hz < f < 1kHz

45 Hz <f< 100 Hz
100 Hz = f< 5k Hz
5 kHz < f <20 kHz
20 kHz < f < 50 kHz

45 Hz <f< 100 Hz
100 Hz<f< 5k Hz
5 kHz < f <20 kHz
45 Hz <f <100 Hz

100 Hz = f < 5k Hz
5 kHz <f<20 kHz

10 Hz < f< 5k Hz
10 Hz<f< 5k Hz

10,40,500,1k,5kHz

10 Hz<f< 100 Hz

100 Hz = f< 500 Hz
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5,5.10% ./ + 350 nA

7,510 .1+ 3 pA
4,510% .1+ 3 pA
7,5.10.1 + 3pA
5,0.103./ + 5pA

6,5.107 1 + 20pA
3,5.10 '/ + 20pA
6,5.107 1 + 20pA

8,0.10 ./ + 200pA
1,5 .1073./ + 200pA
3,5.1073.1 + 200pA

3,2 -10°3-1 + 300pA
2,9-103/+ 5 mA

5104

6,0-102-/+0,9A
2,710 1+ 1A
2,7-1021

6,5-102/ + 0,9A
3,3102-/+1,1A
3,0:1102-/+5A

| = Olgiilen Deger
3458A ile

Fluke 8846A ile

Y5020 Sont ile

FLuke 376 Pens
Ampermetre ile
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AC Gerilim

(<1100 V)

AC Gerilim Olgerler
AC Gerilim Kaynagi
Kalibrator: AC Gerilim
AC Kalibrator

2mV=sU<22mV

22mvVsU<22mV

22mV=sU <220 mV

220mV=sU<22V

AC Gerilim

(< 1100 V)

AC Gerilim Olgerler
Multimetre: AC Gerilim
AC Olgiim Standardi
AC Voltmetre

22V=sU<22V

22V=sU<220V

220V =U <1000V
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10 Hz = f <20 Hz
20Hz<f<40 Hz

40 Hz = f <20 kHz

20 kHz < f <50 kHz

50 kHz < f <100 kHz
100 kHz = f < 300 kHz
300 kHz < f < 500 kHz
500 kHz < f<1 MHz

10Hz<f<20Hz
20Hz<f<40 Hz

40 Hz = f< 20 kHz

20 kHz = f <50 kHz
50 kHz = f < 100 kHz
100 kHz = f < 300 kHz
300 kHz < f < 500 kHz
500 kHz < f<1 MHz

10 Hz < f<20 Hz
20Hz <f<40Hz

40 Hz < f<20 kHz

20 kHz < f <50 kHz
50 kHz = f < 100 kHz
100 kHz = f < 300 kHz
300 kHz < f < 500 kHz
500 kHz < f<1 MHz

10 Hz < f<20 Hz
20Hz < f<40 Hz

40 Hz =< f<20 kHz

20 kHz < f <50 kHz
50 kHz =< f < 100 kHz
100 kHz = f < 300 kHz
300 kHz < f < 500 kHz
500 kHz<f<1 MHz

10Hz<f<20Hz
20Hz<f<40Hz

40 Hz < f< 20 kHz

20 kHz = f< 50 kHz
50 kHz = f < 100 kHz
100 kHz = f < 300 kHz
300 kHz < f < 500 kHz
500 kHz < f<1 MHz

10Hz<f<20Hz
20Hz<f<40Hz
40 Hz = f< 20 kHz
20 kHz = f< 50 kHz
50 kHz = f < 100 kHz

15Hz<f<50Hz
50Hz<f<1kHz
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7,510%.U+5uV
4,010%U+5uV
3,010%.U+5uV
4510%U+5uV
9,5-103-U + 8 uv
1,5:103-U +15 pV
2,0-103-U + 25 uv
4,0-103-U + 25 pv

6,0.10.U + 6uV
3,0.10%.U + 6uV
2,0.10%.U + 6uV
4,0.10*.U + 6uV
9,0-10*U +8 Vv
1,5:103-U+ 12 uV
2,0-10°-U + 25 pv
3,510°%-U+25uV

6,0.104.U + 13 pV
2,5.10%.U+ 1V
1,5 10U+ 6V
4,0 104U+ 6 pVv
9,0 -10*U+8uv
1,5-103-U+ 12V
2,0-10°3-U + 26 uv
3,5-10°%-U+ 26 uv

5,5.10 .U +80 pV
2,0 104 .U +25 v
8,0.10°.U+6 uv
1,5.10% .U +16 uv
4,510 -U + 130 uV
4,5-10% -U + 350 uV
1,5:10°3-U + 600 pV
2,510°3-U +0,9 mV

55.10%.U+0,8mV
2,0.10%.U+0,25 mV
8,0.10°.U+60uv
1,5.10%.U+0,16 mV
3,0-10%-U+0,35mV
55107 -U+2mV
1,5:10%-U + 5mV
3,0-10°-U+9mV

5510% .U +8mV
2,0.10* .U+ 3mV
9,0.10° .U+ 1mV
2,5.10%.U+4mV
55104 -U+9mv

4510% .U+ 16 mV
9,0.10° .U + 4mV

U= Olgiilen Deger
5700A ile

U= Olgiilen Deger
5700A lle
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DC Giig
DC Giig Olgerler
DC Watmetre

AC Giig ve Eneriji:
Aktif Glg: Tek faz
Giic Olger, Wattmetre

AC Gerilim

(<1100 V)

AC Gerilim Kaynaklar
AC Gerilim Kaynagi
Kalibrator: AC Gerilim
AC Kalibrator

Sinyal ve Darbe
Karakteristikleri
Dusey Saptirma
(Zaman)

Osiloskop

0,1W=sP<10 kW

10 kW < P <20 kW

0,1 W=sP=<10kW

10 kW = P <20 kW

2mV<sU<10mV

10 mV =U <100 mV

100 mv=sU<1V

1V =U <10V

10V = U <100V

100V =<U<1000V

1ns<t<5s
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100 mA-10A
1V-1000V

10A-20A
1V-1000V

0,1A</<10A
1V<=sV<1000V
10 Hz=f<1kHz

10A</<20A
500V = V<1000V
10 Hz=<f<1kHz

40Hz <f<1kHz
1kHz =f <20 kHz

1Hz=<f<40 Hz

40 Hz = f <1 kHz
1kHz =f <20 kHz
20 kHz < f < 50 kHz
50 kHz< f <100 kHz

1Hz=<f<40 Hz

40 Hz = f <1 kHz
1kHz = f <20 kHz
20 kHz < f < 50 kHz
50 kHz = f < 100 kHz
100 kHz = f < 300 kHz
300 kHz=<f<1 MHz

1Hz<f<40 Hz

40 Hz <f<1kHz

1 kHz < f<20 kHz
20 kHz < f = 50 kHz
50 kHz = f <100 kHz
100 kHz = f < 300 kHz
300 kHz < f< 1 MHz

1Hz<f<40 Hz

40 Hz < f <1 kHz

1 kHz <f<20kHz

20 kHz < f< 50 kHz
50 kHz =< f <100 kHz

1Hz<f<40Hz
40 Hz = f <1 kHz
1 kHz <f<20 kHz
20 kHz =< f <50 kHz

Giris Empedansi
50 Q
u>02V
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6,510 -P

1,2:10° -P

1,510 -P

2,510 -pP

2,5.104.U+1,5pV
4,010 .U+1,5uV

9,0.10°.U+ 5 pv
9,0.10°.U+ 3 pv
2,0.10%.U+3uv
4,010*.U+3pv
9,5-10*-U + 120 pV

8,5 105U + 50 uv
9,0 105U+ 25 pv
2,0 104 U+ 25 pV
3,510 -U+25pV
9,5-10%-U+0,12 mV
35-102%-U+0,12 mV
1,5-102-U+0,12 mV

9,0 -10°% U+0,5mV
1,56 -10* U+ 0,25 mV
2,0 -10% U+0,5mV
35104 U+0,5mV
9,510 -U+3,0mV
35103 -U+3,0mV
1,5:102-U+3mV

2,510*U+5mV
2,510%U+3mV
2,510*U +3mV
45-10%U+3mV
1,5 103U +3mV

5,0 -10%-U + 50 mV
6,5 105U+ 35 mV
2:0.10*-U + 25 mV
3,0 -10*U + 50 mV

6.107 .t

5520 Aile
P:Olgiilen Giig
Degeri

5520 Aile
P:Olgiilen AC Giig
Degeri

U= Olgiilen Deger

3458Aile

t= Uygulanan
zaman araligi (s)

U:Uygulanan tepe-

tepe gerilimi (V)
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Sinyal ve Darbe
Karakteristikleri
Yatay Saptirma
(Kazang)

Osiloskop

Sinyal ve Darbe
Karakteristikleri
Yikselme - Disme
Zamani

Osiloskop

Sinyal ve Darbe
Karakteristikleri
Bant Genisligi

Osiloskop

Kapasitans C
Kapasitans Olgerler

LCR Metre:
Kapasitans

5mvsU<20mV
20mvVsUs<5V

5mvsU<20mV
20mvV<sU<100V

t=75ps

10 MHz < Af<1 GHz

1GHz < Af<6 GHz

1nF
10 nF
100 nF
1 uF

0-22 < C <0-3999 nF
0-4<C <1-0999 nF
1-1=C <3:2999 nF
3:3 < C <10-9999nF
11 <C <32-:999 nF
33 <C <109-999 nF
110 = C < 329-999 nF
0-33 = C < 1-09999 uF
1-1<C <3-29999 uF
3:3=C <10-9999 uF
11 <C < 32:999 uF
33 <C <109-999 uF
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Giris Empedansi 50Q

Girig Empedansi TMQ

Giris Empedansi 50Q

5mv=sUs3V

f=1kHz

10 Hz- 10 kHz
10 Hz- 10 kHz
10 Hz- 3000 Hz
10 Hz- 1000 Hz
10 Hz- 1000 Hz
10 Hz- 1000 Hz
10 Hz- 1000 Hz
10 Hz- 600 Hz
10 Hz- 300 Hz
10 Hz- 150 Hz
10 Hz- 120 Hz
10 Hz- 80 Hz
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40+10%.U
2,0+10°% .U

40+10%.U
2,0-10°% .U

2,5ps

%3. Af

%6. Af

1.8.10%.C
1.8.10*.C
1.8.10%-C
1.8.10*.C

% 5-0
% 2-5
% 1-3
% 0-6
% 1-0
% 0-5
% 0-5
% 0-5
% 0-5
% 0-5
% 0-6
% 0-6

U:Uygulanan
Gerilim (tepe-tepe)
%

Frekansi 1 kHz
olan dikdoértgen
dalganin
uygulanmasi ile

yapilir

t: Olgiilen
yukselme zamani
(s)

U: Uygulanan
tepe-tepe gerilimi
V)

Fluke 9530,9550
ve 9560 aktif
kafalarin
kullaniimasi ile

yapilir

Af:Olgllen bant
genigligi (Hz)
U:Uygulanan tepe-
tepe gerilimi (V)
Fluke 9530, 9560
aktif kafalarin
kullaniimasi ile

yapillir.

C:Olgiilen
Kapasitans Degeri

C:Olgiilen
Kapasitans Degeri
Fluke 5520A ile
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indiiktans L
indiiktans Olgiim Cihazi
Kalibrasyonu

ZAMAN VE FREKANS
Frekans

Frekans Kaynaklari
Frekans Ureteci

ZAMAN VE FREKANS
Frekans

Frekans Olgerler
Frekans Sayici

ZAMAN VE FREKANS
Frekans
Zaman Arahgi Ureteciler

100 pH

1 mH

10 mH

100 mH

1H

1Hz<f<10Hz
10Hz < f< 100 Hz
100Hz < f< 1 kHz
1kHz < f < 10kHz
10kHz < f < 100kHz
100 kHz =< f< 230 MHz
230 MHz < f<40 GHz

10 Hz < f< 100 Hz
100 Hz < f< 1kHz
1 kHz < f< 100 kHz
100kHz < f < 40GHz

100ps < T < 1us
1us < T < 100us
100pus = T<1ms
1ms < T<10ms
10ms < T < 100ms
100ms<T<1s
1s<T<10s
10s < T<100s
100s < T < 1000s
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100 Hz
200 Hz
400 Hz
1kHz

10 kHz

100 Hz
200 Hz
400 Hz
1kHz

10 kHz

100 Hz
200 Hz
400 Hz
1 kHz

10 kHz

100 Hz
200 Hz
400 Hz
1 kHz
4 kHz
10 kHz

100 Hz
200 Hz
400 Hz
1 kHz

Olglim Siiresi (Gate Time)
10s

ussVv

Olgiim Siiresi(Gate Time)
10s

Olgiim Siiresi(Gate Time)
10s
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1,4.107.
4,1.10%.
4,010 .
4,010 .
5,0.10™ .

~r~r~r~"

3,5.10% . L

3,0.
3,0.
3,0.
4,0.

107 .
10™ .
107 .
10™ .

3,0.10™ .
3,0.10™ .
3,0.10™ .
3,1.10™ .
4,0.10.

3,0.10™% .
3,0.10™ .
3,0.10™ .
3,0.10™ .

3,0.10-4 .

3,5.10%.

3,0.10.
3,0.10%.
3,0.10%
3,0.10%"

5.10%.f
1.10%.f
1.107.f
1.10°8.f
1.10°.f
2.10710.f
5.10".f

= A a

R\ UL (U U L (UK U G G

107 f
108 f
10°f
10710 f

10101
10°T
108 T
07T
1061
10°.T
04T
103 T
A02T

~r~r~~~
~r~r~r~

~ =~~~

~ -

L:Olgiilen
indiiktans Degeri

f: Olgiilen Frekans
(Hz)

U:Frekansi dlgulen
isaretin genligi (V)

Ribidyum
Standardi
Uzerinden
Senkronize Olmus
Olger kullaniimasi
ile yapilir

f: Olgiilen Frekans
(Hz)

U:Uygulanan
isaretin genligi (V)

Ribidyum
Standardi
Uzerinden
Senkronize lsaret
Ureteci ile

T: Olgiilen Periyot
(s)

U:Olgiilen isaretin
genligi (V)

Ribidyum
Standardi
Uzerinden
Senkronize Olmus
Olcer lle
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ZAMAN VE FREKANS
Zaman Araligi

Kronometre

ZAMAN VE FREKANS
Frekans Olgerler

Optik Takometre

TERAZI

Otomatik
olmayan
tarti aletleri

MALZEME TEST
MAKINALARI

Beton Test Cekici
Yorulma Test Makinalari

Dinamik Dogrulamalari
Kalibrasyonu

-30,00 s/g < t < +30,00 s/g

1s<t<3600s

60 rpm < w < 99999rpm

m <6000 g
m < 10 kg
m < 150 kg

10 N/mm2 <P <100
N/mm2

Yorulma Test Makinalari
Dinamik Dogrulamalari
Kalibrasyonu
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E2 Sinifi Kitleler ile
F1 Sinifi Kitleler ile
M1 Sinifi Kitleler ile

TS EN 12504-2

MIL STD 1312B
ASTM E467
1ISO 4965-2
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0,04 s/g

100 ms

rrom

2,0-10°
6,2:10°
8,5:107

3%

% 0,32

t: Olgiilen Ginliik
Sapma (s/g)
Referans
Kalibrator ile
Dogrudan Okuma

t: Olglilen Zaman
Araligi (s)
Referans Frekans
Olgerile
Karsilagtirma
Yontemi

w: Olgiilen Deger
(rpm)

r: Optik
takometrenin
gosterge
¢6zundrligu (rpm)
Lazer Diyot ile
Frekans Olgerek
karsilagtirma

Euromet Cg-18 v.
4.0 rehber
dokimanina gore
hazirlanmig
kalibrasyon
proseduru ile
yerinde
kalibrasyon

Referans Ors ile

Referans yik
hiicreleri ile
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Cekme-Basma-Egme-Yay
Kuvveti Test ve Beton Test
Makinalari Kalibrasyonu

Kuvvet Olgerler

MEKANIK ENERJI
Centik DarbeTest
Makinalari Kalibrasyonu

Uzunluk odlcer
Extensometre
SERTLIK

Brinell
Vickers

Rockwell

Sertlik Olgme
Makinalarinin
Kalibrasyonu

Sertlik Olgme Test
Makinalarinda iz derinligi
muayenesi / Kalibrasyonu

1N=<F=<1,5MN

1N<F< 1,5MN

1mN<F<50N

1N<F<1000N

1N<F<3MN

1N<F<3MN

1N<F<3MN

Nominal Enerji
0,5J <Ap=<750J

O0mm<L<60mm

60HB<HB<450HB
200HV=HV=840HV

20 HRA<HRA
<65 HRA
66 HRA < HRA
<88 HRA

20 HRB = HRB
<55 HRB

56 HRB < HRB
<100 HRB

20 HRC £ HRC
<55 HRC
56 HRC < HRC
<70 HRC

12 HRT £ HRT
<93 HRT
20 HRN < HRT
<90 HRN

Omm <L <10mm
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TS EN ISO 7500-1

ASTM E4

DKD R 3-3

TS EN 12390-4

TS EN ISO 148-2
TS EN ISO 13802
ASTM E23
DIN 51222

TS EN ISO 9513
ASTM E83

TS EN ISO 6506-2
ASTM E18

TS EN ISO 6507-2
ASTM E10

TS EN ISO 6508-2
ASTM E92

TS EN ISO 6507-2
TS EN ISO 6506-2
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% 0,16

% 0,32

% 0,10

% 0,10

% 0,16

% 0,32

% 0,32

Kuvvet: 0,12%

Sarkag Boyu: 0,15 mm

Aci: 0,03°
Zaman:0,04s

1,510 xL
0,5 ym'den kiguk
olmamak sarti ile

2%HB
2%HV

1,0HRA

0,5HRA

1,5HRB

1,0HRB

1,0HRC

0,5HRC

2,0HRT
1,0HRN
1,56 103xL

0,5 ym'den kiguk
olmamak sarti ile

Cekme (0.5 Sinif
Y.Hile)

Cekme (1 Sinif Y.H
ile)

Cekme (F1 Sinifi
Kdtle ile)

Cekme (F1 Sinifi
Kdtle ile)

Basma (0.5 Sinif
Y.Hile)

Basma (1 Sinifi Y.
H. ile)

Basma (1 Sinifi Y.
H. ile)

Asagidaki
parametreler icin
Olgiim belirsizligi
hesaplanir.
1-Rezonans
Durumu
2-Potansiyel Eneriji
3-Gosterge
Sapmasi

Olgme Prensibi:
Inkremental

Bu degerler, sertlik
mukayese
plakalariyla yapilan
dolayh
kalibrasyondaki
belirsizlik
degerleridir.
Dolaysiz
kalibrasyondaki
belirsizlik degerleri
ayrica verilmistir.

Olcme
Prensibi:Objekt
Mikrometre ile
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Shoremetre

SICAKLIK

Buz Noktasi

Diren¢ Termometresi

Tam Daldirmali

Sivi Cam Termometreler

Isil Ciftler
B,R,S Platin Grubu
Elementler

Isil Ciftler
K,J

Gdstergeli Sicaklik
Olgerler
Diger sensorler

Gostergeli Sicaklik
Olgerler
Isil Cift Sensorii ile

Gostergeli Sicaklik
Olcerler
Isil Cift sensorli

Shore A

SHore D

Kuvvet

Dalma Derinligi
Cap

Acl

0°C

-70°C=T<5°C

5°C<T<85°C

85°C = T=<250°C

-70°C<T<5°C

5°C=<T<85°C

85°C =T <250°C

600°C =T <1100°C

1100°C < T < 1487°C
600°C =T <1100°C

1100°C < T < 1487°C

-70°C<T<5°C

5°C<T<85°C

85°C < T<250°C

-70°C =T <250°C

600°C < T<1100°C

1100°C = T < 1487°C
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Dogrudan Kalibrasyon

Karsilagtirmali Metot

Sivil Banyoda
Karsilastirmal Kalibrasyon

Karsilastirmali Metot

Karsilastirmal Metot

Karsilastirmal Metot

Karsilagtirmali Metot

Karsilastirmal Metot

Karsilastirmali Metot
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1 Shore A
1 Shore D
% 0,08
0,8 um

0,7 um
0,01°

+0,030°C

0,085 °C

0,045 °C

0,080 °C

0,085 °C

0,045 °C

0,080 °C

+2,5°C
+3,0°C

+2,5°C
+3,0°C

+0,085°C

10,045°C

+0,080°C

+0,25°C

+25°C

+3,0°C

TS ISO 48-9
ASTM D2240

standartlarina gére
kalibrasyon

Termos iginde 2
adet direng
termometrenin
karsilastiriimasiyla
gerceklesmisgtir.

Buz Noktasi
Belirsizligi

Dahil

Sivili Banyo
ortaminda

Tum PRT Tipleri
icin Lab’da verilen
en iyi belirsizlikler

Buz Noktasi
Belirsizligi

Dahil

Sivil Banyo
ortaminda

Sivi
CamTermometreler
icin Lab.’da verilen
en iyi belirsizlikler

Firinda Referans
olarak isil gift
kullaniimistir.

Firinda Referans
olarak 1sll gift
kullanilmistir.

Buz Noktasi
Belirsizligi

Dahil.

Referans PRT ile
Sivili Banyolarda
Sicaklik Olgerler

Buz Noktasi
Belirsizligi

Dahil.

Referans PRT ile
Sivili Banyolarda
Sicaklik Olgerler

Firinda Referans
olarak 1sll gift
kullaniimistir
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Sicaklik Kontrollii
Hacimlerde Sicaklik
Dagilimi Tespiti

(Her Tip Sterilizator
inkiibatér Firin, Derin
Dondurucu Soguk Oda,
iklimlendirme Kabini)

Kal Firini

BOYUT

Dis Cap Mikrometresi

Derinlik Mikrometresi

iki Noktali
ic Cap Mikrometresi

Uc Noktali
ic Cap Mikrometresi

Kumpas

-70°C=<T<100°C

100°C < T<175°C

%20 Rh ile % 80 Rh arasi

250°C=T<550°C
550 °C =T <1200 °C

L<25mm

25 mm < L <300 mm

300 mm < L £1000 mm

L <300 mm

25mm <L <40 mm

5mm<L<40 mm

L <200 mm

200 mm <L <500 mm

500 mm <L <1000 mm
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Hacim igerisinde Sicaklik
ve Nem Dagilimi

TS EN 60068-3-11
TS 5151, TS6053, TS
8107

DKD R5-7' ye gore
hazirlanmis talimata gore

Hacim igerisindeki
eksenel sicaklik dagilimi

r: 0,0001 mm
r: 0,001 mm

r: 0,01 mm

r: 0,01 mm

r: 0,001 mm

r: 0,001 mm

r: 0,01 mm
r: 0,01 mm

r: 0,01 mm
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+0,7°C

+1,0°C

%3,0 Rh

1,5°C
35°C

(1,2+11-L)um
(1,5+30-L)um

(32+32-L)um

(2,6 +27-L)pm

(1,8+13-L)um

(1,8+13-L)pum

(10 +11-L) pm
(10+20 - L) pm

(10 +27 - L) pm

Mobil Kalibrasyon
Sistemi Belirsizligi
(Yerinde
Kalibrasyon)

Yerinde
Kalibrasyon

VDI/VDE/DGQ
2618 Bdlim 10.1

L: Olgiilen Deger
(m)

r: ¢6zunurlik

VDI/VDE/DGQ
2618 Bélim 10.5

L: Olgiilen
Deger(m)

r: ¢6zlindrliik

VDI/VDE/DGQ
2618 Bolim 10.7

L: Olgiilen
Deger(m)

r: ¢bzindrlik

VDI/VDE/DGQ
2618 Bolum
10.8

L: Olgiilen Deger
(m)

r: ¢ozunurlik /
boluntl degeri

L: Olgiilen Deger
(m)

r: ¢ozunurlik

VDI/VDE/DGQ
2618 Bolum
9.1

Dis cap, i¢ cap,
derinlik,

adim, kademe
olcimleri
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Derinlik Kumpasi L <300 mm r: 0,01 mm (10+15-L)um VDI/VDE/DGQ
2618 Bolim
300 mm <L <1000 mm r: 0,01 mm (10+27-L)um 9.2

L: Olgiilen Deger
(m)

r: ¢ozunurlik

Olgii Saati L <30 mm r: 0,001 mm (0,9+6-L)um VDI/VDE/DGQ
2618 Bolim 11.1

L: Olgiilen
Deger(m)

r: ¢0zunurlik /
bollnti degeri

Endikator L<3mm r: 0,001 mm 0,4 um L: Olgiilen
(Hassas Gosterge) Deger(m)

r: ¢6zunurlik

VDI/VDE/DGQ
2618 Bdlim 11.2

Kalinlik Mastari 0,01 mm<L<2mm 2,4 ym L: Olgiilen
(Sentil Cakisi) Deger(m)
0,01 mm<L<10 mm 2,4 ym Kalinlik Olgimii
Ozel Uretim Sentil Cakisi DIN 2275
“Yizeysel Kagak Yolu
Mastar”
Radyus Mastari 1mm<d<25mm 2,6 pm Optik Olgme
Metodu ile
d: Olgiilen
Deger(m)
Yiikseklik Olgme Cihazi L <300 mm r=0,01 mm (10+15-L)um L: Olgiilen
( Mihengir ) Deger(m)
300 mm< L =600 mm r=0,01 mm (10+22-L)pum

r: ¢6zunurlik

VDI/VDE/DGQ

2618

Bo6lim 9.3
Kalinlik Olger L< 100 mm R=0,01 mm (2,8+17 - L) um L: Olgiilen
(Kalinlik Komparatorii) Deger(m)

r: ¢ozunurlik
Blok Mastar ile

karsilastirma
yontemiyle
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Kollu Olgme Saati

Kollu Olgme Saati

Elek

Vida Dig Taraklari

Kalinlik Olger (Pasometre)

Serit Metre

Celik Cetvel

HACIM

5mm<L<200 mm

5mm <L <100 mm

L<5mm

5mm<L<125mm

0,35 mm <L <10 mm

L <200 mm

L=50m

L <2000 mm
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Dis OLgiim r: 0,01 mm

Dis OLgiim r: 0,005 mm

ic Bélim r: 0,01 mm

ic Bolim r: 0,005 mm

Optik Olgiim
Metodu Ile
Kumpas ile

Adim
Acl

r: 0,001 mm

r: 1 mm

r: 1 mm
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(10 +11-L) um

(7+15-L)pm

(10 +11. L) pm

(7+10.L)um

3,4 um

30 um

2,5 um
3

(1,4+28-L)pm

(357 +13 - L) ym

293 ym

VDI/VDE/DGQ
2618 Bdlim 12.1

L: Olgiilen Deger
(m)

r: ¢ozunurlik

L: Olgiilen Deger
(m)

r: ¢ozinurlik

VDI/VDE/DGQ
2618 Bolim 13.1

ISO 3310

ISO 3310

Profil Projektor
Cihazi kullanilarak
Adim ve Dis
Yiksekligi

L: Hatve

L: Olgiilen
Deger(m)
r:¢ozinurlik
VDI/VDE/DGQ
2618 Bolim 10.3
L : Olgiilen Deger

r: Gézunurltki

Kargilastirma
Metodu / TS 9505

L : Olgiilen Deger
r: Gozinarlik

Karsilastirma
Metodu / DIN 865
DIN 866
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Blret

Balon Joje

Mezir
(Olgiili
silindirler)

Piknometre

1mLsV<5mL
10 mL
25 mL
50 mL
100 mL

TmLsV<5mL
10 mL
20mL
25 mL
50 mL
100 mL
200 mL
250 mL
500 mL
1000 mL
2000 mL

5mL

10 mL
25 mL
50 mL
100 mL
250 mL
500 mL
1000 mL
2000 mL

ITmLsSV<s<5mL
10mL<V <100 mL
25mL<V <50 mL
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Bosaltim 3L
6 uL
10 pL
20 L
20 L

Dolum 6 uL
10 L
30 pL
30 pL
35 L
40 pL
50 pL
50 pL
80 pL
0,2 mL
0,3 mL

Dolum 6 uL
30 uL
50 uL
60 pL
0,1 mL
0,2mL
0,4 mL
1mL
2mL

Dolum 6 uL
Gay-Lussac 20 pL
Reischauer 20 uL
Hubbard
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TS EN ISO 385
TS ISO 4787
Euramet cg 19
ISO/TR 20461
standarlarina
uygun olarak
hazirlanmig
kalibrasyon
prosediru ve
talimatlarina
gbre

V: Nominal
Hacim

TS 1491 EN ISO
1042

TS ISO 4787
Euramet cg 19
ISO/TR 20461
standartlarina
uygun olarak
hazirlanmig
kalibrasyon
proseduru ve
talimatlara
gore

V: Nominal
Hacim

TS EN ISO 4788
TS ISO 4787
Euramet cg 19
ISO/TR 20461
standartlarina
uygun olarak
hazirlanmig
kalibrasyon
proseduri ve
talimatlara
gore

V: Nominal
Hacim

TS ISO 3507
TS ISO 4787
Euramet cg 19
ISO/TR 20461
TS EN ISO 2811
Standartlarina
uygun olarak
hazirlanmig
kalibrasyon
prosediru ve
talimatlara
gore
V:Nominal
Hacim
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Tek Isaretli 1 mL Bosaltim 3L TS 1489 ISO
Pipet 5mL 3uL 648
10 mL 60 pL TS ISO 4787
20 mL 10 L Euramet cg 19
25 mL 10 pL ISO/TR 20461
50 mL 20 yL Standartlarina
100 mL 20 yL uygun olarak
hazirlanmig
kalibrasyon
prosediru ve
talimatlara
gore
V: Nominal
Hacim
Taksimatl 0,fmLsV<5mL Bosaltim 3 uL TS EN ISO 835
Pipet 10 mL 6 uL TS ISO 4787
20 mL 10 pL Euramet cg 19
25 mL 10 uL ISO/TR 20461

Standartlarina
uygun olarak
hazirlanmig
kalibrasyon
preseduru ve
talimatlara
gore

V: Nominal
Hacim

Pistonlu Pipet 200 pL Tek kanalli veya gok 0,4 pL TS EN ISO

500 pL kanalli; piston 0,6 uL 8655-2

1mL hareketi elle yapilan 3puL TS EN ISO 8655-6

2mL veya motor tahrikli 3 uL ISO/TR 20461

5mL 6 uL Standartlarina

10 mL 20 yL uygun olarak
hazirlanmig
kalibrasyon
proseduri ve
talimatlara
gore
V:Nominal
Hacim

Pistonlu Buret 1mL Piston hareketi elle 0,6 pl TS ENISO

2mL yapilan veya motor 2 ul 8655-3

5mL tahrikli 3ul TS EN ISO 8655-6

10 mL 8 ul ISO/TR 20461

20mL<V<50mL 11 ul Standartlarina

100 mL 20 pl uygun olarak
hazirlanmig
kalibrasyon
presediri ve
talimatlara
gore
V: Nominal
Hacim
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Hacim Kaplari

Standart Hacim Kapasite
Olger

Test Olgekleri Dogrulama
Tanklari

Hacim Kaplari

Standart Hacim Kapasite
Olcer

Test Olgekleri
Dogrulama Tanklari

TORK

Tork El Aletleri

KUTLE

Kutle Standardi
M1 Sinifi Agirlik

2L=sV=s50L

2L<V<1000L

0,2N-m <M <500 N-m

19

29

59

1049
20g
509
100 g
200 g
500 g
1 kg
2 kg
5 kg
10 kg
20 kg
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Laboratuvarda gravimetrik % 0,03
metot

Laboratuvarda ve yerinde %0,04
volumetrik metot

Sicaklik: 18 °C ile 28°C % 0,2
arasinda ve kalibrasyon

suresince

musade edilen

dalgalanmasi + 1 °C

Bagil Nem < 90 % Rh

Hava 0,3 mg
0,4 mg
0,5 mg
0,6 mg
0,8 mg
1,0 mg
1,6 mg
3,0 mg
8,0 mg
16 mg
30 mg
80 mg
160 mg
300 mg

https://secure.turkak.org.tr/kapsam/Scope/PublicHTML/42?sube=303&language=0

OIMLR 120, TS
EN ISO 4787 ve
Euromet/cg-19
dékimanlarinba
uygun
hazirlanmig
kalibrasyon
proseduru.
V:Nominal
Kapasite

OIML R 120 ve
Euramet/cg-21
doklimanina uygun
hazirlanmig
kalibrasyon
prosedird.

V: Nominal
kapasite

TS ISO 6789-2
standarlarina gore,
tork

dénuastaruculu
kalibrasyon
makinasi kullanihr.
Saat yonii ve saat
yoniniin /tersinde
kalibre edilir.

OIML R111-1’e
gbre hazirlanmig
prosedir ile
konvansiyonel
katle degerinin
belirlenmesi.
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Kitle Standardi
M2 Sinifi Agirlik

Kitle Standardi
M3 Sinifi Agirhk

Kutle Standardi
F2 Sinifi Agirlik
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Turk Akreditasyon Kurumu - TURKAK

Hava

Hava

Hava

https://secure.turkak.org.tr/kapsam/Scope/PublicHTML/42?sube=303&language=0

1,0 mg
1,2 mg
1,6 mg
2,0 mg
2,5mg
3,0 mg
5mg
10 mg
25 mg
50 mg
100 mg
250 mg
500 mg
1000 mg

3,0 mg
4,0 mg
5,0 mg
6,0 mg
8,0 mg
10 mg
16 mg
30 mg
80 mg
160 mg
300 mg
800 mg
1600 mg
3000 mg

0,10 mg
0,12 mg
0,16 mg
0,20 mg
0,25 mg
0,3mg
0,5mg
1,0 mg
2,5mg
5mg

10 mg
25 mg

OIML R111-1’e
gore hazirlanmis
prosedur ile
konvansiyonel
kutle degerinin
belirlenmesi.

OIML R111-1’e
gore hazirlanmis
prosedur ile
konvansiyonel
kitle degerinin
belirlenmesi.

OIML R111-1’e
gore

hazirlanmig
prosedur

ile konvansiyonel
kitle

degerinin
belirlenmesi.
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