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1. Tnivi Measuring instruments

DC voltage In-house method :

0 mV to < 330 mV
330 mVto<33V

T2 uVANV + 4.1 v
60 pVv/vV + 0.58 mV

CTO-EL-001 by direct

measurement with

33Vto<33V 61 uv/V + 0.59 mv multiproduct calibrator
33Vto<330V 66 uV/V + 0.82 mV
330 Vto 1 kV 65 UV + 1.9 mV

AC voltage

@10 Hz to 45 Hz
1.0mVto <33 mV
33 mV to < 330 mV
D33 Vio<«33V
33Vto<33 V

@45 Hz to 1 kHz
33Vio< 330 V
330 Vto 1000 V

@> 1 kHz to 5 kHz
330 Vto 1 000V

@> 5 kHz to 8 kHz
330 Vto 1000V

@> 1 kHz to 10 kHz
33Vto<330V

@> 10 kHz to 18 kHz
33 Vto <330V

4.1 mV/V + 24 pv
2.9 mV/V + 59 pv
1.8 mV/V + 0.30 mV
1.8 mV/V + 3.0 mV

0.58mV/V + 9.6 mV
0.58mV/V + 93 mV

24 mVi/V + 0.12 V
2.4 mVv/V + 058V
093 mV/V + 19 mV

1.1 mV/V + 39 mV

@
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1. T (sa) Measuring instruments
AC voltage In-house method :
@>45 Hz to 10 kHz CTO-EL-001 by direct
1.0mVto<33mV 1.8 mV/V + 24 pv measurement with
33 mV to < 330 mV 0.59 mV/V + 24 pv multi-product calibrator
0.33Vto<33V 0.35 mV/V + 91 pVv
33Vto<33V 0.47 mV/V + 0.91mV
@>10 kHz to 20 kHz
1.0mVto <33 mV 2.4 mV/V + 24 pv
33 mV to < 330 mV 1.2 mV/V + 24 pv
033Vto<33V 0.93 mV/V + 91 pv
33Vto< 33V 0.93 mV/V + 3.1mV
@>20 kHz to 50 kHz
1.0 mVto <33 mV 29 mV/V + 24 v
33 mV to < 330 mV 1.9 mV/V + 47 v
033Vto<33V 1.7 mV/V + 0.36 mV
33Vio<c 33V 22mV/N + 59 mv
@>50 kHz to 100 kHz
1.0 mVto <33 mV 4.1 mV/V + 39 pv
33 mV to < 330 mV 2.8 mV/V + 0.20 mV
Q33Via<33V 2.8 mV/V + 0.20 mV
@>100 kHz to 450 kHz
033 Vige33V 58 mV/V + 3.9 mV
@>100 kHz to 500 kHz
1.0 mVto <33 mV 12 mV/V + = 70 uVv
33 mV to < 330 mV 8.1mV/V + 0.39 mV
* naailiwiuey (=) fsedunnudesiuuseanm 95 % @
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1. lsin (si@)

Measuring instruments
DC current
OmAto <33 mA
3.3 mAto <33 mA
33 mA to < 330 mA

0.16 mA/A + 5.8 pA
0.12 mA/A + 5.8 pA
0.12 mA/A + 7.0 pA

In-house method :
CTO-EL-001 by direct
measurement with

multi-product calibrator

330mAto<22A
22At0 10A

0.35 mA/A + 77 pA
0.70 mA/A + 0.70 mA

AC current

@10 Hz to 20 Hz
33 uA to < 330 pA
0.33 mA to < 3.3 mA
33mAto <33 mA
33 mA to < 330 mA

3.0 mA/A + 0.18 pA
2.8 mA/A + 5.8 pA
2.4 mA/A + 6.8 pA
2.4 mA/A + 36 pA

@>20 Hz to 45 Hz
33 pAto <330 pA
0.33mAto <33 mA
33 mAto <33 mA
33 mA to < 330 mA

@45 Hz to 500 Hz
22Ato 10A

@>45 Hz to 1 kHz
33 pA to < 330 pA
0.33 mAto < 3.3 mA
3.3 mAto <33 mA

33 mA to < 330 mA 1.1 mA/A + 36 A
033 Ato<22A 2.4 mA/A + 0.36mA

1.5 mA/A + 0.18 pA
1.7 mA/A + 5.8 pA
1.2 mA/A + 6.8 pA
1.2 mA/A + 36 PA

1.2 mA/A + 2.4 mA

1.5 mA/A + 0.29 pA

1.7 mA/A + 5.8 pA
1.2 mA/A + 6.8 LA

* ganuliudusy (+) AsEauANUaNUUSEUNN 95 % L=
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1. T (wi9) Measuring instruments

AC current

@>500 Hz to 1 kHz
22At0 10A

@>1 kHz to 5 kHz
33 pA to < 330 pA
0.33 mA to < 3.3 mA
33 mAto <33 mA
33 mA to < 330 mA
033Ato<22A

@>5 kHz to 10 kHz
33 pA to < 330 pA
0.33 mAto < 3.3 mA
33 mAto <33 mA
33 mA to < 330 mA

3.9 mMA/A + 2.4 mA

4.7 mA/A + 0.18 uA
2.4 mA/A + 5.8 A
2.4 mA/A + 6.8 LA
2.4 mA/A + 36 LA
8.7 mA/A + 0.36mA

15 mA/A + 0.18 pA
7.0 mA/A + 5.8 LA
7.0 mA/A + 6.8 LA
7.0 mA/A + 36 PA

In-house method :
CTO-EL-001 by direct
measurement with

multi-product calibrator

* anpnuliuuusy (+) Aszaumnuidalulssunn 95 %
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1. T¥" (vi0) Measuring instruments

Resistance
0Qto<11Q
11Qto<33Q
33Qto<110Q
110 Q to < 330 Q
330 Q to 1.1 kQ
1.1 kQto 3.3 kD
3.3kQto < 11 kQ
11 kQ to < 33 kQ
33 kQ to < 110 kQ
110 kQ to < 330 kQ
330 kQ to < 1.1 MQ
1.1 MQ to < 3.3 MQ
33 MQ to < 11 MQ
11 MQ to < 33 MQ
33 MQ to < 110 MQ
110 MQ to < 330 MQ

0.16 mQ/Q + 10 mQ
0.16 mQ/Q + 18 mQ
0.12 mQ/Q + 18 mQ
0.12 mQ/Q + 19 mQ
0.12 mQ/Q + 70 mQ
0.12 mQ/Q + 91 mQ
0.12 mQ/Q + 0.70 Q
0.12 mQ/@ + 0.91 Q
0.14 mQ/Q + 7.0 Q
0.16 mQ/Q +9.1 Q
0.19 mQ/Q + 64 Q
0.19 mQ/Q + 86 Q
0.70 mQ/Q + 0.64 kQ
1.2 mQ/Q + 0.86 kQ
5.8 mQ/Q + 8.6 kQ
58 mQ/Q + 20 kQ

In-house method :
CTO-EL-001 by direct

measurement with

multi-product calibrator

* aranuliuuueu (+) AsyauAUinRuUsEuIM 95 %
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1. I (M9) | Measuring instruments

Temperature indicator

Thermocouple (without cold In-house method :
conjunction compensation) CTO-EL-003 by direct
Type B measurement with

600 *C to 1 000 °C 0.66 °C multi-product calibrator

> 1000 °Cto 1500 °C 0.39 °C

> 1500 °Cto 1820 °C 0.41 °C
Type C

0 "C to 800 °C 0.65 "C

> 800 °Cto 1 200 °C 0.66 °C

> 1200 °Cto 1800 °C 0.73 °C

> 1800 °"Cto 2310 °C 0.89 °C
Type E

250 €10 0 °C 0.27 °C

>0 °Cto 300 °C 0.091 °C

> 300 °C to 600 °C 0.11 °C

> 600 °Cto 1 000 °C 0.14 °C

* aneuldudusu (+) Nsgauamudaniuuseunn 95 %
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1. W (Ma) | Measuring instruments
Temperature indicator
Thermocouple (without cold In-house method :
conjunction compensation) CTO-EL-003 by direct
Type J measurement with
-200 °Cto 0 °C 0.24 °C multi-product calibrator
>0 °Cto 400 °C 0.12 °C
> 400 °C to 800 °C 0.14 °C
> 800 "Cto 1200 °C GA7 "C
Type K
-200 °Cto 0 °C 0.28 °C
>0 "Cto 400 °C G.15 ¢
> 400°C to 800 °C 0.17 °C
> 800 °Cto 1372 °C 0.24 °C
Type N
-260 °Cto 0 °C 0.41 °C
>0 °Cto 400 °C 0.15 *C
> 400 °C to 900 °C 0.17 °C
> 900 "Cto 1300 °C 0.22 "¢
Type R
-20 ‘Cto 0 °C 0.80 °C
>0 "Cto 600 °C 0.37 °C
> 600 ‘Cto 1200 °C 0.34 °C
>1200°Cto 1760 °C 0.42 °C

* aauldviuau (+) Asgaumudiatuusyun 95 %
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1. I (9) | Measuring instruments
Temperature indicator
Thermocouple (without cold In-house method :
conjunction compensation) CTO-EL-003 by direct
Type 5 measurement with
-20°Cto 0 °C 0.78 °C multi-product calibrator
>0 °Cto 600 °C 0.50 °C
> 600 °Cto 1200 °C 0.46 °C
>1200°Cto 1760 °C 0.52 °C
Type T
-250 *Cto 0 °C 0.23 °C
>0 °Cto 100 °C 0.12 °C
> 100 °C to 200 °C 0.11 °C
> 200 °"C to 400 °C 0.12 °C
Thermocouple (with cold In-house method :
conjunction compensation) CTO-EL-016 by direct
Type B measurement with
600 °C to 1100 °C 1.4°C DC millivoltage source
> 1100 °C to 1800 °C 0.86 °C
Type E
-100 °C to 1000 °C 0.24°C
Type T
-200 °C to -100 °C 0.55°C
>-100 °C to 400 °C 0.22 °C
Type J
-100 °C to 1200 °C 0.30°C
Type K
-100 °C to 1370 °C 0.44°C
* dnaraliiuviueu (+) Asefuanudeiuuseanm 95 % V=l
ATUT 1 STl 1 e wel. 2564 W1 8/30
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1. I (si0) | Measuring instruments

Temperature indicator
Thermocouple (with cold
conjunction compensation)

Type R

0 °C to 300 °C

> 300 °C to 1767 °C
Type S

0 °C to 300 °C

> 300 °C to 1767 °C

Resistance thermometer

Pt 100 (385)

-200 °Cto 0 °C

>0 °Cto 100 °C

> 100 °C to 400 °C

> 400 °C to 660 °C

L€
0.86 °C

1.7°C
0.92 °C

0.11 °C
0.13 °C
0.16 °C
0.19 "¢

In-house method :
CTO-EL-016 by direct
measurement with

DC millivoltage source

In-house method :
CTO-EL-004 by direct
measurement with

multi-product calibrator

* ananuliuuuau (=) Asgsumu@auuszun 95 %
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1. i (sie) Generating instruments In-house method :

DC voltage
0 mV to < 100 mV
100 mVto< 1.0V
10Vto< 10V
10 Vto < 100 V
100 Vto 1 kV

AC voltage

@10 Hz to 1 kHz
5mVto 100 mV
>100mVto 1V
>1V tol0V
>10Vto 100V

@40 Hz to 10 kHz
> 100V to 750 V

@> 1 kHz to 20 kHz
5mV to 100 mV
>100mVtolV
>1V to 10V
>10Vto 100V

@> 20 kHz to 50 kHz
5mVto 100 mV
>100 mVtolV
>1V to 10V

@> 50 kHz to 100 kHz
5mV to 100 mV
>100mVtolV
>1V to 10V

59 pv/V + 4.5 pv
47 pVNV + 11 v
41 pv/vV + 83 pv
53 uV/V + 0.91 mV
53 WAV + 13 mV

4.2 mV/V + 47 pv
1.1 mV/V + 0.35 mV
1.0 mV/AV + 3.5 mV
4.1 mV/V + 35 mV

0.70 mV/V + 0.26 V

0.70 mV/V + 47 pVv
0.70 mV/V + 0.35 mV
0.70 mV/V + 3.5 mV
0.70 mV/V + 35 mV

1.5 mV/V + 58 v
1.4 mV/V + 0.58 mV
1.4 mV/V + 58 mV

7.0 mV/V + 93 pv
7.0 mV/V + 093 mV
70mVAV + 93 mV

CTO-EL-002 by direct
measurement using digital

multimeter

* aaulanuunu (+) NsEaumnuTiatulsEuInm 95 %

@
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1. T (o) Generating instruments In-house method

CTO-EL-002 by direct
measurement using digital

AC voltage (cont.)
@> 100 kHz to 300 kHz

5mV to 100 mV
>100mVtolV

DC current
0 mA to 10 mA
> 10 mA to 100 mA
>100mAto 1A
>1Ato3A

AC current

@10 Hz to 1 kHz
0.1mAto 1A
@> 1 kHz to 5 kHz

0.1mAtolA
@40 Hz to 1 kHz
>1Ato3A

Resistance 2-wire
0Qto 100 Q
> 100 Q to 1 kQ
> 1 kQ to 10 kQ
> 10 kQ to 100 k@
> 100 kQ to 1 MQ
> 1 MQ to 10 MQ
> 10 MQ to 100 MQ

47mV/V + 0.58 mV
47 mV/V + 5.8 mV

0.58 mA/A + 2.4 pA
0.58 mA/A + 5.9 pA
1.2 mA/A + 0.12 mA
1.4 mA/A + 0.70 mA

12 mA/A + 0.47 mA

1.2 mA/A + 0.47 mA

20 mA/A + 2.1 mA

0.12 mQ/Q + 4.8 mQ
0.12 m&/Q + 19 mQ
0.12 mQ/Q + 0.15 Q
0.12mM/Q + 1.6 Q
0.12 mQ/Q + 19 Q
0.47 mQ/Q + 0.33 kQ
9.3 mMQ/Q + 15 kQ

multimeter

* arauliudusu (+) Aszdumu@asiuuseuin 95 %
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1. vt (sie) Generating instruments

Resistance 4-wire
0Qto 100 Q
> 100 Q to 1 k@
> 1kQ to 10 kQ
> 10 kQ to 100 kQ

Temperature simulator
Thermocouple (with cold
conjunction compensation)
Type B
600 °C to 900 °C
> 900 °Cto 1800 °C
Type E
-100 °C to 1 000 °C
Type T
-200 °C to -100 °C
> -100 "C to 400 °C

0.12 m@/Q + 4.7 mQ
0.12 mQ/Q + 12 mQ
0.12 mQ/Q +0.12 Q
0.12mQ/Q+120Q

1.5°C
1.0 °C

0.23°C

0.57°C
023 *C

In-house method :
CTO-EL-002
by direct measurement

using digital multimeter

In-house method :
CTO-EL-017 by direct
measurement with

standard voltmeter

* aAnulinuusy (+) N5

ARV
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1. T (do) Generating instruments In-house method :

Temperature simulator
Thermocouple (with cold
conjunction compensation)

Type J

-100 *Cto 1 200 °C
Type K

-100 °Cto 1 370 °C
Type R

0 *C to 300 °C

> 300 “‘Cto 1767 °C
Type S

0 °C to 300 °C

> 300 °Cto 1767 °C
Resistance thermometer

-200 °C to 200 °C

>200 "C to 800 °C

0.29°C

0.44°C

1.7°¢
0.88 °C

1.7
0.94 °C

0.11 °C
0.20 °C

CTO-EL-017 by direct
measurement with
standard voltmeter

In-house method :
CTO-EL-020 by direct
measurement with

standard ohmmeter

* AAdlunuueU (+) AszAuAnudiaiuuseuin 95 %
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2. 1R Vernier, dial and digital In-house method :
caliper CTO-DM-002 based on
(for external measurement) JIS B 7507 : 1993

0 mm to 200 mm 14 pm
> 200 mm to 300 mm 16 pm
> 300 mm to 600 mm 21 um
> 600 mm to 1 000 mm 31 um
Vernier, dial and digital In-house method :
caliper CTO-DM-016 based on
0 mm to 150 mm 14 pum GLA-21
> 150 mm to 300 mm 16 pm
> 300 mm to 600 mm 21 um
> 600 mm to 1 000 mm 31 um
Vernier, dial and digital In-house method :
height gauge CTO-DM-003 based on
0 mm to 300 mm 16 pm JIS B 7517 : 1993
> 300 mm to 600 mm 21 pm

* anaulduiuey (+) Asydumuotuuszuin 95 %
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2. 1@ (s19) In-house method :

Micrometer caliper for
external measurement
0 mm to 25 mm
> 25 mm to 50 mm
> 50 mm to 75 mm
> 75 mm to 100 mm
> 100 mm to 125 mm
> 125 mm to 150 mm
> 150 mm to 175 mm
> 175 mm to 200 mm
> 200 mm to 225 mm
> 225 mm to 250 mm
> 250 mm to 275 mm
> 275 mm to 300 mm

Gauge Block grade 0, 1 and 2

0.5 to 10 mm

>10 mm to 25 mm
>25 mm to 50 mm
>50 mm to 75 mm

>75 mm to 100 mm

0.95 um
1.9 um
2.4 pm
3.0 um
3.7 pm
4.3 um
5.0 um
56 um
6.3 pm
6.9 pm
7.6 um
8.3 um

0.077 um
0.088 um
0.13 um
0.17 pm

0.22 um

CTO-DM-001 based on
JIS B 7502 : 1994

In-house method :
CTO-DM-012
based on ISO 3650:1998
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2. 1f(#)

p

Universal Length Measuring
Machine (ULM)

0 mm to 50 mm

>50 mm to 100 mm

Plain Plug Gauge

Imm to 25 mm

> 25 mm to 50 mm

> 50 mm to 75 mm

> 75 mm to 100 mm
> 100 mm to 200 mm

lain Ring Gauge
14 mm to 25 mm
> 25 mm to 100 mm

> 100 mm to 250 mm

Dial Test Indicator

0 mm to 0.2 mm

>0.2mm to 2.0 mm

Dial Indicator

Ommto 1 mm

>1 mm to 100 mm

Digital Indicator

0 mm to 100 mm

0.32 um
0.45 pm

0.60 pm
0.70 um
0.80 um
0.90 um
1.6 um

1.1 pm
1.5 um
2.2 um

0.90 um
2.6 um

0.63 um
3.0 um

2.0 um

In-house method : CTO-DM-004
by direct measurement

with gauge block

In-house method : CTO-DM-005
based on JIS B7420

In-house method : CTO-DM-006
based on JIS B7420

In-house method : CTO-DM-007
based on JIS B7533

In-house method : CTO-DM-008
based on JIS B7503

' T o a4 O
* aAnulunuueay (=) NseauaudatiuusEuIn 95 %
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2. §fi(ma) Thread Plug Gauge In-house method : CTO-DM-010
1.7 mm to 150 mm 3.2 um based on JIS BO261
Thread Ring Gauge In-house method : CTO-DM-011

14 mm to 50 mm 2.0 um based on EURAMET cg-10

> 50 mm to 75 mm 2.4 pm

> 75 mm to 95 mm 4.3 um

3-Wires, Pin gauge In-house method : CTO-DM-009
0.05 mm to 50 mm 0.60 um based on JIS B0271
> 50 mm to 100 mm 0.90 pm

Metal Rule In-house method :

0 mm to 2 000 mm 68 um CTO-DM-023 by direct
measurement with laser
doppler displacement meter

* ananulliutueu () fissdumnudetuusyann 95 % &
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3. NAAANS Push-pull gauge and In-house method :

digital force gauge
Compression mode
025Nto 25N
>25Nto5N
>5Nto 50N
> 50 N to 250 N
> 250 N to 500 N
Tension mode
0.25Nto 25N
>25Nto5N
>5Nto 50N
> 50 N to 250 N
> 250 N to 500 N
Hand torque tool
Type | (class A, B and C)
2 Nem to 1 000 Nem
Type Il (class A, B, C and G)
2 N-m to 1 000 N-m

Torque measuring device
2.0 Nm to 10.0 Nm
>10.0 to 135.6 Nm

0.000 54 N
0.001 1N
0.011 N
0.054 N
0.11 N

0.000 54 N
0.001 1 N
0.011 N
0.054 N
0.11 N

1.5 %

1.5 %

0.46 %
0.37 %

CTO-FO-003 by direct
measurement with

standard weight

ISO 6789 : 2003

In house method :
CTO-TQ-002 based on
BS 7882:2008

* aAnulinuuau (+) ATzduANTRUUSENIM 95 %
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3.namans(va) Pressure measuring Instrument
Pressure gauge
Gauge pressure, P, DKD Ré-1 : 2003
-90 kPa to 0 kPa 0.070 kPa Medium : Air, N,
0 kPa to 689 kPa 0.28 kPa
> 689 kPa to 3 447 kPa 1.4 kPa
> 3 447 kPa to 6 895 kPa 2.8 kPa
0 kPa to 6 895 kPa 2.8 kPa Medium : Oil
> 6 895 kPa to 34 474 kPa 14 kPa
> 34 474 kPa to 68 948 kPa 28 kPa

Pressure transmitter

with electrical output

Gauge pressure, P, DKD Ré-1 : 2003
0 kPa to 689 kPa 0.90 kPa Medium : Air, N,
> 689 kPa to 6 895 kPa 6.7 kPa

* a1aulauuuou (+) NsEAUAIUWaN UYL 95 %
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3.nafans(mo)

Vibration meter
Acceleration
@ 20 Hz to 5 kHz

In-house method :
CTO-VB-001 based on
ISO 16063-21

1 m/s2 to 100 rn/s2

1.3 %

Velocity

@ 20 Hz to 5 kHz

1 mm/s to 200 mm/s 1.4 %
Displacement (peak to peak)
@ 20 Hz to 315 Hz

10 pm to 80 pm 1.5 %
>80 um to 1.12 mm 1.3 %

@
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4, u3@ Conventional mass iRt e
1 mg 20 pe CTO-MA-001 based on
2 mg 20 ug OIML R111-1 Edition 2004(E)
5 mg 20 pe
10 mg 27 pg
20 mg 34 g
50 mg 40 pg
100 mg 54 ue
200 mg 67 ue
500 mg 84 e
l¢ 0.10 mg
2¢ 0.14 mg
5¢ 0.17 mg
10 ¢ 0.20 mg
20 ¢ 0.27 mg
50 ¢ 0.34 mg
100 ¢ 0.54 mg
200 g 1.0 mg
500 ¢ 8.4 mg
1 kg 17 mg
2 kg 34 mg
5 kg 84 mg
10 ke 0.17 ¢
20 ke 0.34¢
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4. 178 (99)

Electronic balance

1 me to 50 me

> 50 mg to 100 me
> 100 mg to 200 me
> 200 meg to 500 mg

>500megtolg
>1gto2g
>2¢tob5¢
>5¢to10¢g
>10¢t020¢
>20¢to50¢
>50gto 100 ¢
> 100 g to 200 g
> 200 ¢ to 500 ¢
> 500 g to 1 ke
> 1 ke to 2 kg
> 2 kg to 5 kg
> 5 kg to 10 kg
> 10 ke to 20 kg
> 20 kg to 50 kg
> 50 ke to 100 ke

> 100 kg to 150 kg
> 150 kg to 200 kg
> 200 ke to 300 ke
> 300 kg to 400 kg
> 400 kg to 500 kg

33 pg
43 pg
52 pg
63 pg
83 pg
0.11 mg
0.13 mg
0.17 mg
0.29 mg
0.56 mg
1.8 mg
3.0 mg
9.9 mg
17 mg
86 mg
0.12 ¢
42¢
84¢
87¢
92¢
18 ¢
19¢
20¢

In-house method :
15 ne CTO-MA-002 based on
28 e UKAS LAB 14 : 2015

s
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5. gaunil Temperature indicator with In-house method : CTO-TP-001
sensor by comparison with
Resistance thermometer standard thermometer
-20 °C to 200 °C 0.050 °C
> 200 °C to 300 °C 0.065 °C
> 300 °C to 400 °C 0.50°C
Thermocouple
Type T,K,J In-house method : CTO-TP-002
-20 °C to 100 °C 0.45 °C by comparison with
> 100 °C to 200 °C 0.75 °C standard thermometer
> 200 °C to 300 °C 1.1°C
> 300 °C to 400 °C 1.5°¢
Type R,S
DFC te 100 *C 0.45 °C
> 100 °C to 200 °C .75 "C
> 200 °C to 300 °C 1.1°C
> 300 °C to 400 °C 15"
Type K, N In-house method : CTO-TP-012
400 °C to 800 °C 3.7 G by comparison with
Type B, R, S standard thermometer
400 °C to 1 200 °C 2.0 °C
Temperature block calibrator In-house method : CTO-TP-005
-20 °C to 140 °C 0.22 °C based on EURAMET cg-13
> 140 °C to 400 °C 0 e v.4.0 (09/2017)
> 400 °C to 650 °C 3.05C
* grmnuliuiueu (=) fissfumnundeiuussun 95 % £
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1.8 Electronic balance In-house method :
1 mg to 50 mg 15 pg CTO-MA-005 based on
> 50 mg to 100 mg 28 ug UKAS LAB 14 : 2015
> 100 mg to 200 mg 33 ug
> 200 mg to 500 mg 43 ue
>500mgtolg 52 pg
>1lgto2g 63 ug
>2¢tob5¢g 83 ug
>5¢to10¢ 0.11 mg
>10gto20¢g 0.13 mg
>20cto50¢ 0.17 mg
>50¢to 100 ¢ 0.29 mg
> 100 ¢ to 200 ¢ 0.56 mg
> 200 g to 500 ¢ 1.8 mg
>500¢to 1 ke 3.0 mg
> 1kegto2kg 9.9 mg
> 2 kg to 5 kg 17 mg
> 5 kg to 10 kg 86 mg
> 10 kg to 20 kg 0.12 ¢
> 20 kg to 50 kg 4.2¢
> 50 kg to 100 kg 8.4¢
> 100 kg to 150 ke 87¢
> 150 kg to 200 kg 9.2 ¢
> 200 kg to 300 ke 18 ¢
> 300 kg to 400 kg 19 ¢
> 400 kg to 500 kg 20 ¢
> 500 kg to 1 000 kg 1.0 ke

' ) ' pu} w Ao
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2. namans Pressure measuring Instrument
Pressure gauge
Gauge pressure, P, DKD Ré-1 : 2003
-90 kPa to 0 kPa 0.14 kPa Medium : Air, N,
> 0 kPa to 689 kPa 0.28 kPa
> 689 kPa to 3 447 kPa 1.4 kPa
> 3 447 kPa to 6 895 kPa 2.8 kPa
0 kPa to 6 895 kPa 3.3 kPa Medium : Qil
> 6 895 kPa to 34 474 kPa 14 kPa
> 34 474 kPa to 68 948 kPa 28 kPa
Pressure transmitter DKD R6-1 : 2003
with electrical output Medium : Air, N2
Gauge pressure, P,
0 kPa to 689 kPa 0.97 kPa
> 689 kPa to 6 895 kPa 9.7 kPa
Force Generator Instrument In-house method :
Compression Mode CTO-FO-002 based on
0.2 kN to 0.4 kN 0.28 % ISO7500-1:2018-02
> 0.4 kN to 2 kN 0.21 %
> 2 kN to 4 kN 0.59 %
> 4 kN to 10 kN 0.51 %
> 10 kN to 20 kN 0.26 %
> 20 kN to 100 kN 0.20 %
> 100 kN to 250 kN 0.22 %
* nanulautueu (=) fisvdunnudetiuusvann 95 %
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2. nadans (sa)

Force Generator Instrument
Tension Mode (cont.)
0.2 kN to 0.4 kN
> 0.4 kN to 2 kN
> 2 kN to 4 kN
> 4 kN to 6 kN
> 6 kN to 8 kN
> 8 kN to 10 kN
> 10 kN to 20 kN
> 20 kN to 100 kN
Temperature indicator with
sensor
Resistance thermometer
-20 °C 10200 °C
> 200 °C to 300 °C
> 300 °C to 400 °C
Thermocouple
Type TK,J
-20 °C to 100 °C
> 100 °C to 200 °C
> 200 °C to 300 °C
> 300 °C to 400 °C
Type R,S
0 °Cto 100 °C
> 100 °C to 200 °C
> 200 °C to 300 °C
> 300 °C to 400 °C

0.28 %
0.21 %
0.57 %
0.41 %
0.28 %
0.20 %
0.26 %
0.20 %

0.075 °C
0.40 °C
0.50 °C

0.46 °C
0.76 °C
1.2 °C
1.5 "C

0.45 °C
0.75 *C
1.4 "G
1.5°C

In-house method :
CTO-FO-002 based on
ISO7500-1:2018-02

In-house method : CTO-TP-003
by comparison with

standard thermometer

In-house method : CTO-TP-004
by comparison with
standard thermometer

* aranulyiiuau (+) AsziuamnuesiuUsEan 95 %

20U 1 AIUFUR 1 Wwwney WA, 2564

WU 26/30

N3ENTNPAAMNTIN EINNULRTFIURERA NN EPAINTTY




= v s v a va o
FNURTEDYALLUUNN EIGLU'i‘U'iEN‘WENUQ‘UWﬂ’I'iﬂ RAVIN{ESAV

TuSuseaavii 21C036/0873

PUNUEINITIUTEM  dauwieu 0123

anuamieUftins O ans M wenaowd O daesn O edeud

ANUINNTABUMILU

SEMSADUWIBU

ANANUAINITOVDS
ANsEULRBULAENISIR*

Fnsasunisy

3. guuil(vin)

Temperature indicator with
sensor
Thermocouple
Type KN
400 °C to 800 °C
Type B,R,S
400 °Cto 1 200 °C

Liquid bath
0°Cto 200 °C

Autoclave
105 °C to 135 °C

Surface plate

300 mm x 300 mm
600 mm x 450 mm
750 mm x 500 mm

1 000 mm x 750 mm

1 500 mm x 1 000 mm
2 000 mm x 1 000 mm

3.7 I

3.0°C

0.22 °C

0.60 °C

0.55 um
1.2 pm
1.8 um
3.2 um
7.1 um
7.8 um

In-house method : CTO-TP-013
by comparison with
standard thermometer

In-house method : CTO-TP-006
based on ASTM E715-80
(reapproved 2006)

In house method :
CTO-TP-009 based on
BS 2646:1993 Part 5

In-house method :
CTO-DM-018 by direct
measurement with
electronic Inclinometer
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5. T Measuring instruments
Temperature indicator
Thermocouple (with cold In-house method : CTO-EL-018
conjunction compensation) by direct measurement with

Type B DC millivoltage source

600 °Cto 1100 °C 14°C

>1100°Cto 1820 °C 086 °C

TypeE

-100 °Cto 1 000 °C 0.24°C

Type T

200 °Cto -100 °C 055°C

>-100 "Cto 400 °C 0.22°C

Type J

-100 *Cto 1 200 °C 0.30°C

Type K

100 °"Cto 1370 °C 044°C
Type R

0°Cto 300 °C 1.7°C

> 300 °Cto 1767 °C 0.86 °C

T¥pe §

0°Cto 300 °C 1.7°C

>300°Cto 1767 °C 092 °C
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5. T (si9) Measuring instruments
Temperature indicator
Thermocouple (with internal In-house method : CTO-EL-018
cold conjunction compensation) by direct measurement with

Type B temperature source

600 “‘Cto 1100 °C 23T

>1100 "Cto 1820 °C I
TypeE

-100 °Cto 1 000 °C 0.54°C

Type T

200 °C to-100 °C 093°C

>-100 *Cto 400 °C 054 °C

Type J

-100 °Cto 1200 °C 053°C

Type K

-100 °Cto 1370 °C 0.72°C

Type R

0°Cto 300 °C 26°C

> 300 °Cto 1767 °C 16°C

Type S

0°Cto 300 °C 26°C

>300°Cto 1767 °C 1.8°C
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5. 1o (s1) Measuring Instruments

Temperature Indicator
Resistance thermometer
Pt 100 (385)
-200 °Cto 600 °C
> 600 “Cto 800 °C

0.19°C
038 °C

n-house method : CTO-EL-019

by direct measurement
with standard resistance

a P
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