WUy NUY/dUdlo

Tuduseashi 19C095/0663

g L4 a va
TuSusaiesufjinng
91AEaUNANNAMNTUNIE YU YARNISUINSEIUUAIURA WA, beEs
LAYIENITATNUNINTFIUHEANUTTNEIMNTIY

panluIusesatuilli
H010UNINTINGTNIVIR
s uRn1sAsegiaui
o/a-& Wil e FTUARABIN BLNBARDIMAN I TaUnus
lpsunsusesaruaunsaosufiRnsaeuiieu
ANULATEIUGYT Wen. 17025 — 2561 (ISO/IEC 17025 : 2017)
UefmuamluivaemuausaviesufjiRnsmeaaeunazaauliiey

WUIYLAVNI5TIUSDIN UV coce

laedla1v1n155UsaIRNs1eazidanLuuringlususes
FOLA U o NULIEU W.A. &l
09 U & NULIBU WA, b&o&

panli Ui My ga1AN WA, bavl

a3%9 &\/

(Wedseing Suniasudss)
F99UAU0NN5 UJURTIAITUINUY
1aYIBNSEINTUNINTTIUNER A U QREIMNTTU

THAILAND

NITNTRYIAMNTIN EUINUIATTIUNERATUIRRAIMNTTY




14

a

3]
3]

=b. 2b.
e =

29U {URNT

Meazdeauuuinelususesiesfiinsasuifiou
Tu¥useaauil 19C095/0663

A0NUUN N SING AU
W@auN 3/4-5 Wy 3 fuarassin snerasmials Jandaunusll

NUYLAVNITIUTNN  dauliisu 0144

anunmMviBsUfuRnng

|ZI 0137 D uaﬂamuﬁ D ‘ZI.J’JF]T‘I’J D mﬁauﬁ'

197015
@auLigu

YAAMUANITOVDY

- . A/NsER UL
N1TEBDULNEULALNFIN®

S18MsER UMY

1. nafans

Hardness

Rockwell hardness reference ISO 6508-3
block Rockwell scale A
20 HRA to 95 HRA

Rockwell hardness reference

0.40 HRA

block Rockwell scale B
10 HRB to 100 HRB

Rockwell hardness reference

0.40 HRB

block Rockwell scale C
20 HRC to 70 HRC
Vickers hardness reference
block
(200 to 900) HV5

0.40 HRC
ISO 6507-3

{2+ 1490} %
d-

(200 to 900) HV10 d (diagonal length) :

(200 to 900) HV20
(200 to 900) HV30
(200 to 900) HV50

in pm
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1. narans Hardness

(#19) Elastomer hardness
Durometer
Type A durometer ISO 18898, 1SO 868,
0 Shore A to 100 Shore A ISO 7619-1, ASTM D2240,
Type D durometer DIN 53505, JIS K7215,
0 Shore D to 100 Shore D JIS K6301, JIS K6253,
Geometric shape : NFT 51123
Angle 0.025°
Distance in x-y-plane 1.8 pm
Distance in z-axis 6.0 um
Radius and diameter 1.8 um
Area 0.070 mm2
For mass and test force
nominal :
0.5gto1200¢ 65+75%10°m)mg
(4.9 mN to 11.8 N) (@4 +73x10° m)x10° mN
nominal :
400 g to 6 500 ¢ 48¢
(3.9 N to 63.7 N) (47 mN)
For depth measuring unit 1.5 um
For testing cycle 0.10 s

* anaulunuusy (+) Aszauaudinduuszuin 95 %
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1. naFans Hardness

(#19) Elastomer hardness (cont.)

Durometer

Type AO durometer ISO 18898, ISO 7619-1,
0 Shore AO to 100 Shore AQ ASTM D2240, JIS K6253
Geometric shape :
Angle 0.025°
Distance in x-y-plane 1.8 um
Distance in z-axis 6.0 pm
Radius and diameter 1.8 um
Area 0.070 mm”
For mass and test force
nominal :
0.5gto 1200 ¢ 65+75%10°m)me
(4.9 mN to 11.8 N) (@4 +73x10 m)x 10° N
nominal :
400 ¢ to 6 500 ¢ 48¢
(3.9 N to 63.7 N) (47 mN)
For depth measuring unit 1.5 pm
For testing cycle 0.10 s

* aneulainiuey (+) NTEAUAMURIDILUSZLNM 95 %

aduil 1 AuATUN 6 Mgy w.e. 2562 Wi 3/63
N3ENTNOAAMNTTY ANIUNINIFIUNEA A uTTRRaIMNTTU



sreazdeauuuingluiusesiesufjiinmsaauiisu
TuFuseaanil 19C095/0663
vinglaYNsIUTedl  aeuliiey 0144
aounmiesfiins M ams O wensowd O daesm O wdoud

d@1v1n13 - YAAIINANLNTOAVD sy &
. YNITEDUVIGU o o 19N1TdDULNYU
dauingu NTEDULVIZULLAZNTIN®

1. narans Hardness

(#19) Elastomer hardness (cont.)

Durometer

Method N and Method M ISO 18898, 1SO 48,

30 IRHD to 100 IRHD BS 903-A26, ASTM D1415,
Geometric shape : JIS K 6253, NFT 46-003
Angle 0.025°
Distance in x-y-plane 1.8 ym
Distance in z-axis 6.0 pm
Radius and diameter 1.8 um

Area 0.070 mm’
For mass and test force
nominal :
05gto1200¢ (65+75%10°m) mg

(4.9 mN to 11.8 N) (@4 +73x10°m)x10° mN
nominal :

400 ¢ to 6 500 ¢ 48¢

(3.9 N to 63.7 N) (47 mN)
For depth measuring unit 1.5 um

For testing cycle 0.10 s

* nauliniueu (=) fiseiuanuidotuussana 95 % 'y
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Durometer

IRHD pocket meter

30 IRHD to 100 IRHD
Geometric shape :
Angle
Distance in x-y-plane
Distance in z-axis
Radius and diameter
Area
For mass and test force
nominal :
0.5¢to1200¢

(4.9 mN to 11.8 N)
nominal :

400 g to 6 500 ¢

(3.9 N to 63.7 N)

For depth measuring unit

For testing cycle

[e]

0.025
1.8 um
6.0 um
1.8 um
0.070 mm2

@G5+75%10°m)me
@4 +73x10°m)x 10° N

48 ¢
(47 mN)
1.5 um
0.10 s
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1. naAans Hardness
(%9) Elastomer hardness (cont.)

ISO 18898, 1SO 7619-2,
JIS K6253

* ananulunuuau (+) Aseauauderuusza 95 %
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1. naAans Force
(#19) Force proving instrument ISO 376
(load cell or load cell with
an indicator)
Tension and compression
1 kN to 100 kN 0.002 0 %
Flow
Mass gas flow rate In-house method :
(0.042 to 500) mg/s 0.23% CP-MW-0001 by
by Nitrogen comparison with
(0.043 to 21 546) mg/s 0.23% flow standards
by Dry Air
Volume gas flow rate In-house method :
(2 to 24 000) cm’/min 0.23% CP-MW-0001 by
by Nitrogen comparison with
2 cm’/min to 1 m’/min 0.23% flow standards
by Dry Air
Volume liquid flow rate/ Comparison with Piston
Turbine flow meter, variable prover (Volumetric method
area flow meter, Coriolis with flying start and stop)
flow meter
0.20 L/min to 1 L/min 0.10 %
1 L/min to 150 L/min 0.075 %
Hydraulic pressure balance Comparator method and
and pressure transducer comparison with standard
140 MPa to 200 MPa 13 kPa pressure balance
> 200 MPa to 500 MPa 62 kPa

* Ay lindusy (=) NseauAUEDITuUTZLY 95 %

AUUN 1 AUAIUN 6 AUBNEU W.A. 2562
NSENTNYAEMNTTY dUNUINATFIUNERSUIRAMNTIY

Y 6/63



WUBLAVNITSUTOIN
GRRTEENTRIVERRE

Meazduauuungluiusesiesufjiinsaeuiiisy

luSusesawii 19C095/0663

dauLieu 0144

M 0177 D uaﬂamuﬁ D %L'Jﬂ'iﬁ") D Lﬂ’g’e]‘u‘ﬁ'

Hydrometer
Density, specific gravity, API,
Baume, Brix and
Alcoholometer
600 kg/m’ to 2 000 kg/m’

Volume of solid artifact
1em’ to 110 cm’

Density of solid artifact
800 kg/m’ to 9 000 kg/m’

0.04 kg/m’ to 0.09 ke/m’

0.50 mm3 to 5.0 mm3

6 /vo.s ‘ g/m3,
The relative density
uncertainty equals to
relative volume uncertainty

(V = volume in cm3)

a191n19 - YAAUAINTOVDY e o
auLiiey JemIEsuImeY nsasuiBularNTin* SomdguEY
1. naFans Torque measuring devices DIN 51309
(si0) 0.1 N'm to 1 N-m 15x 10"
1 N'm to 1kN*m 1.0x10"
Torque transfer wrenches DAKKS-DKD-R 3-7
1 N-m to 10 N'm 40x10"
10 N-m to 1 kN-m 30x10"
Torque wrench calibration DAKkS-DKD-R 3-8
devices
1 N-m to 1 kN-m 2.0x10°
Torque screwdriver DAkkS-DKD-R 3-8
calibration devices
1 N-m to 10 N-m 20x10°
Hand torque tools ISO 6789
1 N-m to 1 kN-m 1.0x 10°

Hydrostatic weighing

(Cuckow method)

Hydrostatic weighing
(Traceable to a solid
density standard)

* arannuliudusy () AszAuaANERITUUSELNM 95 %
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1. naFans Oscillation-type density Comparison with certified
(i) meter reference liquids
700 kg/m’to 1 000 kg/m’
@ 10 °C to 15 °C 0.08 ke/m’
@ 15 °C to 20 °C 0.03 kg/m’
@ 20 °C to 25 °C 0.08 ke/m’
2. UaN Photometry
Luminous intensity of a Photometric bench and
tungsten lamp network of luminous
Range : 10 cd to 3 000 cd 0.66% intensity standard lamps

Correlated colour

temperature: 2 000 K to

3400 K
Averaged luminous intensity Spectroradiometer /
of a single-packaged LED network of spectral
Range: 0.10 cd to 50 cd irradiance standard lamps

Geometric measurement
conditions: CIE A and B
Peak wavelength:

460 nm + 50 nm 3.3%
525 nm + 50 nm 2.9%
633 nm + 50 nm 2.7%
white 2.4%

* aadlauiuey (+) Nseduanudesiulseun 95 %

atui 1 Ausdui 6 Aueneu w.e. 2562 Wi 8/63
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Illuminance responsivity of a
photometer
Unit: A X, V ' reading I’
[lluminance: 12 Ix to 300 (x
Correlated colour
temperature: 2 000 K to
3400 K

Illuminance responsivity of an
illuminance meter
Unit: A X, V X reading X
Illuminance: 2 Ix to 10 000 Ix
Correlated colour
temperature: 2 000 K to
3400 K

Luminance responsivity of
illuminance meter
Unit: A/(cd m™), V/(cd m),
reading/(cd m”)
Correlated colour
temperature: 2 500 K to
3 000 K
Luminance: 1 cd m™ to
<10cdm”
Luminance: 10 cdm to
30 000 cd m”

0.70%

0.91%

1.2%

0.85%

avn1s . YAAMUANNTOUD — -
. SNEASEBUEU - . INsasULgy
dauLigu AsARUIULAENNTIN*
2. uad () Photometry

Photometric bench and
network of luminous

intensity standard lamps

Photometric bench and
network of reference
photometers / tungsten

lamps

Network of reference

photometers and precision

apertures / integrating

sphere source

9 a

* aauluniuey (=) Asziuamudiniiuuseunm 95 %
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2. U@ (sig) Photometry
Luminous flux of a tungsten 0.78% Integrating sphere
lamp photometer/network of
Range: 5 lm to 9 000 m luminous flux standard
Correlated colour lamps
temperature: 2 000 K to
3400 K
Luminous flux of a linear 0.81% Integrating sphere
fluorescent lamp photometer/network of
Range: 800 lm to 4 000 lm luminous flux standard
Correlated colour lamps
temperature: 2 600 K to
6 200 K
Luminous flux of a single- Absolute integrating
packaged LED sphere and spectro-
Range: 0.1 Im to 100 lm radiometer/network of
Geometric measurement spectral irradiance
conditions: full standard lamps
Peak wavelength: 460 nm 2.6%
+ 50 nm
Peak wavelength: 525 nm 2.2%
+ 50 nm
Peak wavelength: 633 nm 2.4%
+ 50 nm
Peak wavelength: white 2.1%

* Aanu il iueu (+) NseauaUlatiuUszui 95 %

AUUN 1 ASWATUN 6 AUeN8U W.A. 2562
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irradiance of a broadband
radiometer
Unit: AW m™), VAW m?),
reading/(W m”)
Wavelength range: 315 nm
to 400 nm

Power level: <= 20 Wm”

Irradiance, spectral of a
tungsten lamp
Range: 8.1E-05 W m “nm”’
to 1.0E+00 W m nm’"
Wavelength range: 250 nm
to < 320 nm
Bandwidth: 5 nm

Range: 5.5E-05 W m “nm”’
to 1.0E+00W m“nm”’
Wavelength range: 320 nm
to < 470 nm

Bandwidth: 5 nm

Range: 8.8E-03 W m~nm”
to 1.0E+00W m“nm’
Wavelength range: 470 nm
to 750 nm

Bandwidth: 5 nm

21.8exp(-0.186(W-250)) +
4.1
W = wavelength in nm
(25 to 4.1)%

-0.011W + 7.6
W = wavelength in nm
(4.1to 2.5)%

0.0021W + 1.5
W = wavelength in nm
(25t0 3.1)%

d197015 - ‘iﬂﬂ')’]mﬁ?ll’ﬁﬂ‘ﬂ@\‘i A -
- YNIADULNIYU - & 0N ULNYU
GRIVINZEEAE! NITAUNEULAZNAITIN®
2. ua (sio) Radiometry
Responsivity, UV, broadband 4.4% Reference

spectroradiometer/medium
-pressure Hg-Xenon
discharge lamp

Double subtractive
monochromator/network
of spectral irradiance

standard lamps

[

* Aanuliniusy (+) NseauAuTotuUsELIN 95 % 2

UUN 1 ASUATUN 6 TUeU W.A. 2562

Wi 11/63

NIENINGAAMNTTU ENNUINATFIURNER SUeIgna NI




NUYLAVNITSUTDIN
anunweIUfuRng

sreazdeauuuingluiusesiesufjufinsaeuiiou
Tufuseaiauil 19C095/0663

d@auwieu 0144

IZ[ 0133 D ‘L!E)ﬂﬁﬂ']‘uﬁl I:I ‘ZQJI)’JF]‘S'YJ D Lﬂﬁauﬁ

Iradiance, spectral of a

tungsten lamp (cont.)
Range: 8.0E-03 W m nm"
to 1.1E+00W m “nm "

Wavelength range: >750 nm

to 1 100 nm
Bandwidth: 5 nm

Range: 5.4E-03 W m nm’
to 1.0E+00W m “nm’”
Wavelength range: >1 100
to 1 800 nm

Bandwidth: 10 nm

Range: 6.9E-03 W m nm’
to 1.0E+00W m“nm’’
Wavelength range: >1 800
nm to 2 500 nm
Bandwidth: 10 nm

Responsivity, spectral,
irradiance of
spectroradiometer
Unit: count/(W m “nm’™) or
reading/(W.m “nm’)
Wavelength range: 250 nm
to < 320 nm
Bandwidth: > 0.1 nm
Power level: < 3.6E-03

-2 -1
Wm nm

0.0010W + 2.4
W = wavelength in nm
(3.1to 3.5)%

0.0024W + 0.86
W = wavelength in nm
(3.5t0 5.2)%

18.6exp(-0.016(2500-W))
+ 5.2
W = wavelength in nm
(5.2 to 24)%

10.2exp(-0.031(W-259)) +
5.2
W = wavelength in nm
(17 to 4.7)%

aNUNS . YAAIUAILITOUD — .
. SNeANSERULAEU - . ISnsasuLisu
GOUINE mMsapUWisuLazNISIn*
2. 1ad (s10) Radiometry

Double subtractive

of spectral irradiance

standard lamps

Network of spectral

monochromator/network

irradiance standard lamps

* anauliwyuey (+)

il
<

il

SEAUANULYDNUUTZU 95 %

aUui 1 Aausdum 6 Augneu w.a. 2562
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2. uas (si0) Radiometry
Responsivity, spectral, Network of spectral
irradiance of irradiance standard lamps
spectroradiometer (cont.)
Unit: count/(W m “nm’) or
reading/(W.m “nm”’)
Wavelength range: 320 nm -0.011W + 8.2
to < 470 nm W = wavelength in nm
Bandwidth: > 0.1 nm (4.7 to 3.1)%
Power level: < 5.3E-02
W “nm’’
Wavelength range: 470 nm 0.0029W + 1.7
to 750 nm W = wavelength in nm
Bandwidth: >0.1 nm (3.1 to 3.9)%
Power level: < 2.0E-01
W “nm”
Wavelength range: > 750 0.0017W + 2.6
nm to 1 020 nm W = wavelength in nm
Bandwidth: > 0.1 nm (3.9 to 4.4)%
Power level: < 2.2E-01
W “nm’
Wavelength range: >1 020 -0.0044W + 12.2
to 1450 nm W = wavelength in nm
Bandwidth: > 0.1 nm (7.7 to 5.8)%
Power level: < 2.2E-01 W
m’am’

* ananulunuuay (+) AseauAMURILUSZUNM 95 %

1%,
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Responsivity, spectral,
irradiance of
spectroradiometer (cont.)
Unit: count/(W m “nm’) or
reading/(W.m “nm’)
Wavelength range: >1 450 to

1650 nm

Bandwidth: >0.1 nm

Power level: < 1.3E-01

W m?nm?
Spectrophotometry

Haze of general material

Range: 0 % to 30 %

Specification standard used:

Method: ASTM D1003

Procedure B

Wavelength range: 380 nm
to 780 nm

Bandwidth: 2 nm
Wavelength, transmitting of
spectrally-selective
transmitting material
Wavelength range: 200 nm
to 700 nm

Bandwidth: 0.1 nm to 10 nm

Wavelength range: >700 nm
to 2 500 nm
Bandwidth: 0.1 nm to 10 nm

0.026W - 31.9
W = wavelength in nm
(5.8 to 11)%

0.20 %

0.19 nm

0.57 nm

ANUN1g . YAMINUAINNTOVDY — .
. UM SEBULAEU . . I/nsasufisu
d@puLigu ANSERULBULAZ NI *
2. U@ (s9) Radiometry

Network of spectral

irradiance standard lamps

ASTM D1003 Procedure B /
Integrating sphere

spectrophotometer

Spectrophotometer

* anAnulaniuay (+) Assauanuaiulszanm 95 %
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Wavelength, reflecting of
spectrally-selective reflecting
material

Wavelength range: 200 nm
to 700 nm

Bandwidth: 0.1 nm to 10 nm
Wavelength range: >700 nm
to 2 500 nm

Bandwidth: 0.1 nm to 10 nm

Transmittance, regular,

spectral of spectrally-neutral
material

Specific measurement

condition: Geometry: 0°/0°

Wavelength range: 200 nm
to 860 nm
Bandwidth: 1 nm

Range: 0.00 to 0.10

Range: 0.10 to 0.20

Range: 0.20 to 0.65

0.19 nm

0.57 nm

0.012exp(-0.0515(/-200))
+ 0.029
W = wavelength in nm
(1.5t0 0.29) %T
4.9exp(-0.0525(W-200)) +
1.2
W = wavelength in nm
(6.1 to 1.2)%
2.5exp(-0.0515(W-200)) +
0.86
W = wavelength in nm
(3.4 to 0.86)%

d1U1n15 " ‘?Jﬂmmﬁ’lmm‘uaﬂ an -
- JYNTFFADULNYU - - 0N UNYU
dUgU NITEDUNEULLAZNNFIN
2. W@ (9) Spectrophotometry

Spectrophotometer with

reflectance accessory

Spectrophotometer

* manulinuuey (+) Nsziuau@esiuuseunn 95 %

<]

UUN 1 AauwsTuf 6 Ausneu w.a. 2562
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spectral of spectrally-neutral
material (cont.)

Specific measurement
condition: Geometry: 0°/0°
Wavelength range: 200 nm
to 860 nm

Bandwidth: 1 nm

Range: 0.65 to 1.00

Wavelength range: >860 nm

to 1 800 nm

Bandwidth: 1 nm to 20 nm
Range: 0.00 to 0.10
Range: 0.10 to 0.20
Range: 0.20 to 0.65
Range: 0.65 to 1.00

Wavelength range: >1 800

nm to 2 500 nm

Bandwidth: 1 nm to 20 nm
Range: 0.00 to 0.10
Range: 0.10 to 0.20
Range: 0.20 to 0.65
Range: 0.65 to 1.00

a3 - YAANINAINTOVD - -
- M TEDUMNYU - o AVNTADUNIEY
dauiney NTEDUNULAZNITIN®
2. W@ (s9) Spectrophotometry
Transmittance, regular, Spectrophotometer

2.0exp(-0.0515(W-200))
+0.74
W = wavelength in nm
(2.7 to0 0.74)%

0.0026
1.0%
0.84%
0.69%

0.0049
1.6%
1.3%

0.85%

[

* ananuliniuey (+) Asziuanudetiulsennm 95 %
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2. Uas (mo) Spectrophotometry
Reflectance, diffuse, spectral Integrating sphere
of spectrally-neutral material spectrophotometer

Specific measurement
condition: Geometry: 8°/de
Wavelength range: 380 nm
to 400 nm
Bandwidth: 2 nm

Wavelength interval: 5 nm

Range: 0.00 to 0.10 0.0003
Range: 0.10 to 0.30 2.4 10 2.2%
Range: 0.30 to 1.00 1.8 to 1.6%

Wavelength range: 405 nm

to 460 nm

Bandwidth: 2 nm

Wavelength interval: 5 nm
Range: 0.10 to 0.30 1.5to 1.4%
Range: 0.30 to 1.00 0.92 to 0.86%

Wavelength range: 465 nm

to 780 nm

Bandwidth: 2 nm
Range: 0.10 to 0.30 1.3to 1.2%
Range: 0.30 to 1.00 0.66 to 0.63%

(%)

* aanuluuiusu (+) AszauanuaIuUsELIM 95 %
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2. @ (s0) Spectrophotometry
Reflectance, total
hemispherical, spectral of
spectrally-neutral material
Specific measurement
condition: Geometry: 8%/di

Wavelength range: 380 nm

to 400 nm

Bandwidth: 2 nm

Wavelength interval: 5 nm

Range: 0.00 to 0.10 0.0030
Range: 0.10 to 0.20 3.6 to 3.5%
Range: 0.20 to 0.30 20to 1.9%
Range: 0.30 to 1.00 1.7 to 1.5%
Wavelength range: 405 nm
to 460 nm

Bandwidth: 2 nm

Wavelength interval: 5 nm

Range: 0.00 to 0.10 0.0020
Range: 0.10 to 0.20 2.9%
Range: 0.20 to 0.30 1.3to 1.2%
Range: 0.30 to 1.00 0.89 to 0.86%
Wavelength range: 465 nm
to 780 nm

Bandwidth: 2 nm

Wavelength interval: 5 nm

Range: 0.00 to 0.10 0.0017 to 0.0022
Range: 0.10 to 0.20 3.2to 1.6%
Range: 0.20 to 0.30 1.1t0 1.2%
Range: 0.30 to 1.00 0.70 to 0.68%

* anAuliuuusy (+) NszauAMUTDiuUsLIINM 95 %
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2. Uad (m9) Spectrophotometry
Colour, surface, x,y,Y of Integrating sphere
general material spectrophotometer

Specific measurement
condition: Geometry: 8°/di,
8°/de

Standard Observer: 2° or 10°
Iluminant: A, C, D65

Type of material: Non-

fluorescent

Range: Y=0 to Y=100
Colour: all colour 0.01 + 0.0058Y
excluding mid-grey and (0.04 to 0.52)
black
Colour: dark-grey 0.90
Colour: black 1.6

Range: x=0 to x=0.9
Colour: white to mid-grey 0.0001 to 0.0003
Colour: dark-grey 0.0009
Colour: black 0.0016
Colour: red 0.0001 to 0.0005
Colour: orange 0.0001 to 0.0002
Colour: yellow 0.0002 to 0.0003
Colour: green 0.0002 to 0.0003
Colour: blue 0.0002 to 0.0004

* praulintusy (+) NseAuANToIuUTZL 95 %
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2. uad (7o) Spectrophotometry
Colour, surface, x,y,Y of Integrating sphere
general material spectrophotometer
Specific measurement (cont.)
condition: Geometry: 8°/di,
8°/de

Standard Observer: 2° or 10°
[Wuminant: A, C, D65

Type of material: Non-
fluorescent

Range: y=0 to y=0.9

Colour: white to mid-grey 0.0002 to 0.0004
Colour: dark-grey 0.0008 to 0.0014
Colour: black 0.0013 to 0.0022
Colour: red 0.0001 to 0.0004
Colour: orange 0.0001 to 0.0002
Colour: yellow 0.0001 to 0.0003
Colour: green 0.0001 to 0.0005
Colour: blue 0.0002 to 0.0005

* ananulaniusy (+) AsgauamnUdetuUsEuI 95 %
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2. Uad (m9) Spectrophotometry

Colour, surface, L*a*b* of Integrating sphere

general material spectrophotometer

Specific measurement

condition: Geometry: 8°/di,

8°/de

Standard Observer: 2° or 10°

luminant: A, C, D65

Type of material: Non-

fluorescent

Range: L*=0 to L*=100

Colour: all colour excluding 0.046 + 0.0018L*

mid-grey and black (0.10 to 0.22)
Colour: dark-grey 0.33

Colour: black 0.42

Range: a*=-200 to a*=+200

Colour: white to mid-grey 0.04 to0 0.13
Colour: dark-grey 0.22 t0 0.29
Colour: black 0.31 to 0.40
Colour: red 0.08 to 0.16
Colour: orange 0.07 to 0.08
Colour: yellow 0.06 to 0.10
Colour: green 0.06 to 0.08
Colour: blue 0.05 to 0.14

T
L <

* ananuliniuau (+) AszauauEuUIZL 95 %

20U 1 AaudTun 6 fueeu w.e. 2562 Wi 21/63
NIENTPAAMNTTU A1INUNATFIURERS TR MNTTY



swazdeanuuingluiusesiesufjiRnisaeuiiiou
TuSuseaandl 19C095/0663
mnelawmssusesil - aouiieu 0144
anunwiesUfiims M ans O wenaowdt O dhasn O weud

d1vu1n13 - YAAUENNTOVD o &
5 YATEDUNYU 5 o /NITFDUNYU
gaulngy AFFDULNEUKALAITINT

2. W& (si0) Spectrophotometry
Colour, surface, L*a*b* of Integrating sphere
general material spectrophotometer
Specific measurement (cont.)
condition: Geometry: 8°/di,
8°/de

Standard Observer: 2° or 10°
Iluminant: A, C, D65

Type of material: Non-

fluorescent
Range: b*=-200 to b*=+200
Colour: white to mid-grey 0.07 to 0.13
Colour: dark-grey 0.30 to 0.31
Colour: black 0.35 to0 0.36
Colour: red 0.12t0 0.19
Colour: orange 0.08 to 0.10
Colour: yellow 0.09 to 0.15
Colour: green 0.10to 0.13
Colour: blue 0.10 to 0.15

* @anuliuiuey (+) AszauanudieiuUszain 95 %
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2. uad () Spectrophotometry
Colour, transmitted, x,y,Y of Spectrophotometer
general material

Specific measurement
condition: Geometry: 0°/0°
Standard Observer: 2° or 10°
Iluminant: A, C, D65

Type of material: Non-

fluorescent
Range: Y=0 to Y=100 0.22 + 0.0024Y
(0.23 to 0.43)
Range: x=0 to x=0.9 0.0364exp(-0.297(£,-2.09))
+ 0.0009

E,= sgrt(sumsq(x,y, V)
(0.037 to 0.0009)
Range: y=0 to y=0.9 Usps = 0.0092exp(-
0.222(E,-4.91)) + 0.0005
E, = sgrt(sumsq(x,y,X))
(0.010 to 0.0005)

[

* eanuliuiusy (+) AszauauanuUsELIM 95 %
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2. uad () Spectrophotometry
Colour, transmitted, L*a*b* of Spectrophotometer
general material
Specific measurement
condition: Geometry: 0°/0°
Standard Observer: 2° or 10°
[Wuminant: A, C, D65
Type of material: Non-
fluorescent
Range: L*=0 to L*=100 1.01exp(-0.060(L *-15.26))
+0.18
(1.2 to0 0.19)
Range: a*=-200 to a*=+200

Colour: grey, amber, light 0.076 to 0.11

pink

Colour: red 0.25t0 24

Colour: orange 0.20 to 0.30

Colour: yellow 0.14 t0 0.24

Colour: yellowish-green 0.10 to 0.15

Colour: green 0.60 to 0.75

Colour: dark-green 10to 1.5

Colour: cyan 0.11 to 0.19

Colour: blue 0.12 t0 0.20

Colour: dark-blue 35t06.6

* e miliiuiueu (+) fissiuanudetiudsyana 95 %
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2. Uas (m) Spectrophotometry
Colour, transmitted, L*a*b* of Spectrophotometer

general material

Specific measurement
condition: Geometry: 0°/0°
Standard Observer: 2° or 10°
Iluminant: A, C, D65

Type of material: Non-

fluorescent
Range: 6*=-200 to b*=+200

Colour: grey, amber, light 0.09 to 0.17
pink

Colour: red 14t03.2
Colour: orange 3.1t03.2
Colour: yellow 1.0to 35
Colour: yellowish-green 0.25 to 0.65
Colour: green 0.38 to 0.55
Colour: dark-green 1.1to 2.6
Colour: cyan 0.12 t0 0.26
Colour: blue 0.14 to 0.16
Colour: dark-blue 1.8t0 3.2

* aanuliuiusy (+) Aszauanudiosiulseun 95 %
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3. Tnlh DC high voltage divider
-10 kV to 100 kv
DC high voltage ratio

5x10°to 1x 10° 30 x 10°
DC high voltage source
-10 kV to 100 kV 30 pv/v

DC high voltage meter
-10 kV to 100 kV 30 pv/v

Voltage transformer
Input voltage 1.3 kV to 40 kV
@ 50 Hz and 60 Hz

Ratio error

0 to 0.02 0.015%
Phase displacement

0 min to 20 min 0.30 min

Current transformer
Input current 0.05 Ato 1 800 A
@ 50 Hz and 60 Hz

In house method :
CP-EH 1001 by comparison

with reference system

In house method :

CP-EH 1002 by comparison
with reference system

In house method :

CP-EH 1003 and CP-EH 1004
by comparison with
reference system

In house method :

CP-EH 1008 by comparison

with reference system

In house method :
CP-EH 1009 by comparison

with reference system

Ratio error
0 to 0.02 0.015%
Phase displacement
0 min to 90 min 0.30 min
* eauliuiuey (+) Assiuanudesiulssuna 95 % 5
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measuring system, AC peak
voltmeter and AC voltage
source
AC high voltage Peak value
@ 50 Hz
10 kV to 200 kV

RMS voltage responding
measuring system, AC
voltmeter and AC voltage
source
AC high voltage RMS value
@ 50 Hz
10 kV to 200 kv

Lightning impulse voltage
measuring system and
impulse divider
Maximum voltage 500 kV
Scale factor
100 to 100 000
Front time
0.84 us to 1.56 us
Time to half value
40 us to 60 us

0.2 %

0.2 %

1.0 %

3.0%

3.0 %

GRKMIANP) - %ﬂmma’m’]iﬂma\? . A
& FYNIFDUNYU i o 0N ULNEU
daungy NNTFDULNEULAZNTIN®
3.l (Ma) | AC peak voltage responding Comparison with reference

measuring system
according to IEC 60060-2

* ananulaiiiusy (+) NTEAUAUIBILUTENNNM 95 %
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measuring system and
impulse divider
Maximum voltage 400 kV
Scale factor
100 to 100 000
Time to peak
200 us to 300 us
Time to half value
1 000 us to 4 000 us

Partial discharge calibrator
Apparent charge
1 pCto 10 pC
> 10 pC to 1 000 pC

AC power

Single phase watt meter,

watt converter

0 W to 50 kw
Measurement conditions
Voltage : 15V to 1 000 V
Current : 0.1 Ato 50 A
Power factor: 1 to 0,
Inductive or capacitive

Frequency : 50 Hz to 60 Hz

1.0 %

3.0 %

3.0%

0.2 pC
2.0 %

60 PW/VA to
125 pW/VA

d1v1n19 ,=, %ﬂﬂ??‘&laqlﬂiﬂ‘ﬂaﬂ s o
= YNTEDUNYU = o B/NTEULVNIYU
dauveu AT ULNE UL N1FIN®
3. I (Mo) | Switching impulse voltage Comparison with reference

measuring system
according to IEC 60060-2

Comparison with reference
partial discharge calibrator
according to IEC 60270/
ADM 1

In house method :

CP-EP 1019 direct
measurement by applying
the known AC voltage,
current and power from
the electrical power

standard

v
Il

* aanuliuiusy (+) Asgauaderiudseunn 95 %
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Single phase watt meter

0 Wto 12 kw
Measurement conditions
60V, 120 V and 480 V
with 5 A
240 V with 0.2 A, 0.25 A,
05A, 1A 2A,5A 10A
and 20 A
240 V with 0.1 A and 50 A
Power factor : 1,
0.5 (inductive, capacitive),
0 (inductive, capacitive)
Frequency : 50 Hz to 60 Hz

Three phase watt meter

0 W to 150 kW
Measurement conditions
Voltage : 15V to 1 000 V
Current: 0.1 Ato 50 A
Power factor : 1 to 0,
Inductive or capacitive
Frequency. : 50 Hz to 60 Hz

50 LW/VA

50 LW/VA

65 W/VA

60 UW/VA to
125 pW/VA

GRK/MIANP] - %ﬂmmmm‘imad o i
& YNTFDUNEU - o /NTEDULNYU
GRMINIEN ANTADULNEUKAZNNTIN®
3. 1w (Me) | AC power (cont.)

In house method :
CP-EP 1002 comparison
measurement by using the

reference standard

In house method :

CP-EP 1003 direct
measurement by applying
the known AC voltage,
current and power from
the electrical power
standard

* ananulunuuau (=) NszaumIUeIUUSZUN 95 %
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Energy
Single phase energy meter
with pulse
1.05 mWh to 833.3 Wh
Measurement conditions
Voltage : 15V to 1 000 V
Current : 0.1 Ato 50 A
Power factor : 1 to 0.5,
Inductive or capacitive
Frequency. : 50 Hz to 60 Hz
Time:5sto 60 s
Three phase energy meter
with pulse
3.15 mWh to 2.5 kWh
Measurement conditions
Voltage : 15V to 1 000 V
Current: 0.1 Ato 50 A
Power factor : 1 to 0.5,
Inductive or capacitive
Frequency. : 50 Hz to 60 Hz
Time: 5510 60 s

90 uWh/Wh to
160 uWh/Wh

90 pWh/Wh to
160 uWh/Wh

d1vU1n19 - %‘ﬂm’mmmm‘uaﬂ i -
o YNTIFDUNYU o o A/NIEDULNYU
dauLvgu NIFEADUNYULALNITIN®
3. i (fiw) | AC power (cont.)

In house method :

CP-EP 1017 and CP-EP 1018
pulse comparison by
applying the known

AC voltage, current, power
and time from the
electrical power standard
and measuring pulses
obtained from the UUC
and the electrical power
standard by the universal
counter using the frequency
ratio measurement

simultaneously

* gy liniueu (=) Asziuanudniiulsenn 95 %
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Wavelength : 488 nm,

515 nm

1 mW to 20 mW
Wavelength : 633 nm

50 pW to <1 mW

1 mW to 20 mW
Wavelength : 1 310 nm band
50 pW to < 1 mW

1 mWto 3 mW
Wavelength : 1 550 nm band
50 pW to < 1 mW

1 mW to 10 mw

Fiber optic power meter
Wavelength : 1 310 nm band
50 pW to < 100 uw
100 pW to < 1 mW
1 mWto 3 mW
Wavelength : 1 550 nm band
50 pW to < 100 pw
100 W to < 1 mW
1 mW to 10 mw

Wavelength : 10 600 nm band
100 mW to 10 W

0.50 %

0.60 %
0.50 %

0.60 %
0.50 %

0.60 %
0.50 %

0.80 %
0.70 %
0.60 %

0.80 %

0.70 %
0.60 %

4.0 %

GRKINIANP] - %Wﬂj'\maqﬂqiﬂmaq e -
& YNTEDULNEU - i I8N UNEU
daUtngu N1ADUNYURALN1TIN®
3. I (sid) | Laser power meter

CP-EL 1001 by comparison

with laser calorimeter

In-house method :

CP-EL 1002 by comparison

with laser calorimeter

In-house method :

CP-EL 1004 by substitution

with monitor or beam

splitter method

* Ay liuuusu (+) N1

Y
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3. I (si8) | Laser energy meter In-house method :
Wavelength : CP-EL 1003 by substitution
532 nm to 1 060 nm with monitor or beam
1 mJ to 100 mJ 2.4 % splitter method
Average pulse power for laser In-house method :
energy meter CP-EL 1003 by substitution
Wavelength : with monitor or beam
532 nm to 1 060 nm splitter method
10 mWto 1 W 2.4 %
AC-DC voltage transfer In-house method :
difference CP-EA 0001 by comparison
2mVv with reference
10 Hz 0.15 mV/Vv ac-dc voltage transfer
20 Hz 0.14 mv/V standard
30 Hz to 40 Hz 0.13 mVv/V
55 Hz to 70 kHz 0.12 mV/V
100 kHz 0.13 mV/V
200 kHz to 300 kHz 0.14 mV/V
500 kHz 0.15 mv/V
700 kHz 0.18 mVv/V
800 kHz 0.19 mv/V
1 MHz 0.22 mV/V
* arpnalaiuiueu (+) Assfuanudesiulsyana 95 % -,

aUuil 1 Aawsium 6 fueneu w.e. 2562
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di

ifference (cont.)
6 mV
10 Hz
20 Hz to 40 Hz
55 Hz to 50 kHz
70 kHz to 100 kHz
200 kHz to 300 kHz
500 kHz
700 kHz to 1 MHz
10 mv
10 Hz
20 Hz to 30 Hz
40 Hz to 50 kHz
70 kHz to 100 kHz
200 kHz
300 kHz
500 kHz to 700 kHz
800 kHz to 1 MHz
20 mvV
10 Hz
20 Hz to 50 kHz
70 kHz to 100 kHz
200 kHz
300 kHz
500 kHz
700 kHz
800 kHz to 1 MHz

0.11 mV/V
90 pv/ vV
70 vV
75 uv/NV
80 pv/v

0.12 mv/Vv

0.13 mv/V

46 pv/NV
a2 VN
38 LV
a6 uv/NV
58 UV
62 LV
0.11 mv/V
0.12 mvV/V

40 pv/NV
35 uv/V
42 uvN
49 pv/Nv
55 pvNvV
92 pv/v
95 pv/v
0.11 mv/V

GRKMIANP] - S?J‘Wﬂ'gqll?ﬂlniﬂ‘ﬂa\j i -
- YNIFDUNYU o o INTADULNYU
GRS NIFUNYULLAZNATIN®
3.1 (o) | AC-DC voltage transfer In-house method :

CP-EA 0001 by comparison

with reference
ac-dc voltage transfer
standard

* aAuliniusy (+) Aseduaudetiuuseunn 95 %

a0ufl 1 AuAium 6 Aueneu w.e. 2562
NIENINPIAMNTIU AUNNULNATFIUHERSUTRRamMNTsY
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= NYNTEBULNEU o o 10/NIEDUNYU
dauwmey NSADUMNEULAZNITIN®
3. I (siw) | AC-DC voltage transfer In-house method :
difference (cont.) CP-EA 0001 by comparison

30 mV with reference
10 Hz a1 uv/NV ac-dc voltage transfer
20 Hz to 50 kHz 36 uV/V standard
70 kHz to 100 kHz 52 uv/NV
200 kHz 64 uv/Nv
300 kHz 68 uV/vV
500 kHz to 700 kHz 0.12 mV/V
800 kHz to 1 MHz 0.13 mV/V

60 mV
10 Hz 38 PV
20 Hz to 50 kHz 28 pv/Nv
70 kHz to 100 kHz 38 v/ v
200 kHz to 300 kHz 46 LV
500 kHz to 700 kHz 80 uv/vV
800 kHz 81 PV
1 MHz 86 LV/V

100 mVv
10 Hz to 20 Hz 20 pv/vV
30 Hz 16 LV
40 Hz 16 PV
55 Hz to 300 Hz 12 uv/v
400 Hz to 30 kHz 11 pvv
50 kHz to 70 kHz 12 vV
100 kHz 13 uv/v
200 kHz to 300 kHz 20 pv/v
500 kHz 30 VNV
700 kHz 41 pv/Nv

* prpnalaiuiueu () Aseiuanudesiudsyana 95 % 2
atuil 1 faustiudl 6 fuenew wa. 2562 yth 34/63
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mnelINsiuTesil  aeuliiey 0144
aoumwiesjiims M ans O wenaowd O dhesn O ndoud

GRLTRT b - YAAUAIUNTAVD - o
GRIIT, TemIEeuy nsapUBULaTTIR* oAUy
3.1 (Mia) | AC-DC voltage transfer In-house method :
difference (cont.) CP-EA 0001 by comparison
100 mV with reference
800 kHz 45 v/ ac-dc voltage transfer
1 MHz 49 uv/N standard
200 mV
10 Hz to 20 Hz 17 WA
30 Hz to 40 Hz 14 v
55 Hz to 300 Hz 13 vV
400 Hz to 70 kHz 11 /v
100 kHz 12 W
200 kHz to 300 kHz 20 pv/v
500 kHz 30 pv/v
700 kHz 41 PV
800 kHz 46 pv/v
1 MHz 49 uv/NV
300 mV to 700 mV
10 Hz to 20 Hz | 16 PV
30 Hz to 40 Hz 15 pv/v
55 Hz to 300 Hz 14 uv/v
400 Hz to 70 kHz 11 puv/v
100 kHz 13 PV
200 kHz to 300 kHz 20 pv/v
500 kHz 28 uv/v
700 kHz to 800 kHz 39 pv/v
1 MHz 42 PN
* Araliitiuey (+) fissdunnudesudszana 95 % g
atufl 1 ReustTuil 6 Auenou wa. 2562 W 35/63
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mm:m FIUMTADULNEU ‘Uﬂﬂ’)’]iJ?l’]ﬂJ'ﬁﬂ‘U@i BnsaeuLiey
GRINIEY NTED UMY ULAZNTIN®
3. I (Me) | AC-DC voltage transfer In-house method :
difference (cont.) CP-EA 0001 by comparison
1Vto20V with reference
10 Hz to 20 Hz 12 pv/v ac-dc voltage transfer
30 Hz 11 pv/v standard
40 Hz 9.0 uv/vV
55 Hz to 100kHz 8.0 yv/v
200 kHz to 300 kHz 9.0 vV
500 kHz to 700 kHz 14 pv/v
800 kHz 18 uv/v
1 MHz 19 vV
30 Vto 70 V
10 Hz to 20 Hz 14 pv/Nv
30 Hz 13 pv/v
40 Hz 12 v/
55 Hz to 50 kHz 11 pv/v
70 kHz 13 pv/v
100 kHz 18 pv/v
100 V to 200 V
10 Hz to 20 Hz 15 pv/v
30 Hz 14 uv/NV
40 Hz 13 uv/ v
55 Hz to 50 kHz 12 vV
70 kHz 16 uV/V
100 kHz 20 vV
300 Vto 1000V
10 Hz 20 pv/vV
20 Hz to 30 Hz 19 pv/v
40 Hz 18 uv/v
* phaliiitiuey (+) fiseiumnundedudszana 95 % EA
atul 1 Rausfuil 6 Muenew wa. 2562 wih 36/63
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d1v1n13 - YAAUAINTOVDY e -
dauLiiey MR NsaaULBULAZ MTIN* onaEaumey
3. loih (o) | AC-DC voltage transfer In-house method :
difference (cont.) CP-EA 0001 by comparison
300 V to 1 000 V with reference
55 Hz to 50 kHz 17 pv/v ac-dc voltage transfer
70 kHz 22 uV/N standard
100 kHz 35 pv/vV
AC voltage/AC voltage In-house method :
calibrator CP-EA 0004
10 mVv by comparison with
10 Hz to 20 Hz 93 uv/ VvV reference ac-dc voltage
30 Hz to 10 kHz 80 pv/vV transfer standard
20 Hz to 70 kHz 93 pv/v
100 kHz 0.11 mV/V
200 kHz to 300 kHz 0.27 mV/V
500 kHz 0.28 mV/V
700 kHz to 800 kHz 0.32 mV/V
1 MHz 0.34 mV/V
20 mV
10 Hz 82 uv/V
20 Hz 69 uV/ vV
30 Hz to 10 kHz 61 uv/v
20kHz to 70 kHz 69 uv/v
100 kHz 80 pv/vV
200 kHz to 300 kHz 0.26 mV/V
500 kHz 0.27 mV/V
700 kHz to 800 kHz 0.29 mV/V
1 MHz 0.31 mV/V

* Anauliwduey () AseauANuBIuUsEUNM 95 %

atuil 1 AuATun 6 Mueeu w.a. 2562
NIENTWNAMATTY A NINNULNIFIUHEATUNGRAMNTTU
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19113 - YAAMNANTOUDY a— -
GRIVNIAY SEMsABUTEY nsasuiBuLaYNTin® omIReUEy
3. i (o) | AC voltage/AC voltage In-house method :
calibrator (cont.) CP-EA 0004

60 mV by comparison with
10 Hz 71 VN reference ac-dc voltage
20 Hz to 300 Hz 53 pv/vV transfer standard
400 Hz to 10 kHz 45 pv/Nv
20 kHz to 70 kHz 53 pv/Nv
100 kHz 61 pv/v
200 kHz to 300 kHz 0.24 mV/V
500 kHz 0.25 mV/V
700 kHz to 800 kHz 0.27 mV/V
1 MHz 0.28 mV/V

100 mV, 200 mV
10 Hz a5 pv/v
20 Hz to 300 Hz 34 uv/N
400 Hz to 10 kHz 29 uv/V
20 kHz to 70 kHz 34 pv/v
100 kHz a7 pv/NV
200 kHz to 500 kHz 0.24 mV/V
700 kHz to 800 kHz 0.25 mV/V
1 MHz 0.26 mV/V

300 mV to 500 mV
10 Hz to 300 Hz EN\VAY,
400 Hz to 10 kHz 20 pv/v
20 kHz to 100 kHz 21 pv/v
200kHz to 300 kHz 32 pV/v
500 kHz to 1 MHz 0.23 mV/V

* Araliiitiuey (+) fissRumnundosuussana 95 % 2
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mmg B FIUNTADULEU er‘f mmmmai WBnsaouLiiey
GRIVIZINY NMIFDUNYULAENITIN®
3. W1 (\i8) | AC voltage/AC voltage In-house method :
calibrator (cont.) CP-EA 0004

600 mV to 700 mV by comparison with
10 Hz to 300 Hz 21 puv/v reference ac-dc voltage
400 Hz to 70 kHz 20 pv/v transfer standard
100 kHz 31 pvV
200 kHz to 1 MHz 0.23 mV/V

1Vto2V
10 Hz to 70 kHz 20 uv/vV
100 kHz 26 pv/Nv
200 kHz to 300 kHz 61 uv/v
500 kHz 0.17 mV/V
700 kHz to 1 MHz 0.35 mV/V

3Vtod4V
10 Hz to 300 Hz 19 vV
400 Hz to 70 kHz 18 uv/NV
100 kHz 29 pv/NV
200 kHz to 300 kHz 61 pv/v
500 kHz 0.17 mV/V
700 kHz to 1 MHz 0.35 mV/V

5Vto6V
10 Hz to 70 kHz 18 pv/v
100 kHz 28 pv/NV
200 kHz to 300 kHz 60 uV/V
500 kHz 0.17 mV/V
700 kHz to 1 MHz 0.35 mV/V

LY

* ananulaniuey (+) NTEAUAMURIDITUUSZNNM 95 %

atuil 1 fausdui 6 Aueneu wa. 2562 Wi 39/63
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mmj K FIUNTEADUTIBY quf mmmsuai Bnsauisy
dauLngy NTADULNEULASNITIN®
3. 1 (Mie) | AC voltage/AC voltage In-house method :
calibrator (cont.) CP-EA 0004

7V by comparison with
10 Hz to 70 kHz 18 pv/vV reference ac-dc voltage
100 kHz 26 pv/v transfer standard
200 kHz to 300 kHz 61 v/ v
500 kHz 0.17 mV/V
700 kHz to 1 MHz 0.35 mV/V

10V
10 Hz to 100 kHz 23 pv/NV
200 kHz to 300 kHz 0.18 mV/V
500 kHz 0.23 mV/V
700 kHz to 1 MHz 0.58 mVv/V

20V
10 Hz 27 pv/Nv
20 Hz to 300 Hz 24 uVN
400 Hz to 70 kHz 23 pv/Nv
100 kHz 24 uv/N
200 kHz to 300 kHz 0.12 mV/V
500 kHz 0.23 mV/V
700 kHz to 1 MHz 0.58 mV/V

30V
10 Hz 24 pVv/NV
20 Hz to 100 kHz 21 uv/NV

40 Vto 50 V
10 Hz 27 uyVN
20 Hz to 300 Hz 24 uv/N
400 Hz to 50 kHz 21 pvNV
70 kHz to 100kHz 24 pv/Nv

* AnAnuliwiusy (+) Aseau

[

AMUTBNUUTEUNN 95 %

=,

QUUN 1 AauaTUN 6 Nueneu W.A. 2562
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GRIVSIESY ANTADUMYULATNANTIN®
3. I (@) | AC voltage/AC voltage In-house method :
calibrator (cont.) CP-EA 0004

60 V to 100 V by comparison with
10 Hz 31 pv/v reference ac-dc voltage
20 Hz to 300 Hz 27 uVN transfer standard
400 Hz to 50 kHz 21 pv/v
70 kHz 24 VNV
100 kHz 27 WV

200 V to 300 V
10 Hz 35 pV/V
20 Hz to 300 Hz 27 uVN
400 Hz to 50 kHz 21 PV
70 kHz 26 PV
100 kHz 31 PV

500 V
10 Hz 44 uVN
20 Hz to 300 Hz 35 pv/v
400 Hz to 50 kHz 27 yv/N
70 kHz 35 pv/v
100 kHz a4 uv/N

1000V
10 Hz 54 uyv/N
20 Hz 44 LN
30 Hz to 300 Hz 35 pvv
400 Hz to 10 kHz 27 pVNV
20 kHz to 30 kHz 31 uV/vV
50 kHz aa pv/N
70 kHz 63 LV
100 kHz 82 LV

* dnanaliiuntueu (+) fisvAuanudesiuussana 95 % )
=0
atiufl 1 AausiSuil 6 fueneu w.el. 2562 i 41/63
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a1vIN3 - YAAMUAITOVDY - -
ADULEY FOMIRIUITEY nsdasuiguLaEMTIR* oNATUITEY
3. W1 (M) | AC voltage/AC voltage meter In-house method :
10 mV CP-EA 0003
10 Hz to 30 Hz 56 pv/v by comparison with
40 Hz to 50 kHz 53 uv/v reference ac-dc voltage
70 kHz to 100 kHz 59 uv/v transfer standard
200 kHz to 300 kHz 69 pV/ VvV
500 kHz to 700 kHz 0.14 mV/V
800 kHz 0.16 mV/V
1 MHz 0.17 mV/V
20 mV
10 Hz to 50 kHz 32 pv/v
70 kHz 39 pv/NV
100 kHz a2 uv/NV
200 kHz to 300 kHz 54 pv/Nv
500 kHz 99 pv/V
700 kHz 0.13 mV/V
800 kHz 0.14 mV/V
1 MHz 0.15 mV/V
60 mV
10 Hz 38 uv/vV
20 Hz to 50kHz 28 uV/N
70 kHz to 100 kHz 38 uv/v
200 kHz to 300 kHz 47 uv/N
500 kHz to 700 kHz 80 pv/vV
800 kHz to 1 MHz 92 vV
100 mV to 200 mV
10 Hz 25 uv/NvV
20 Hz to 50 kHz 18 pv/Vv
70 kHz to 100 kHz 19 pv/v
* anuliuiuey (+) fisefuanudeiiuuszanm 95 %

atufl 1 sawsdun 6 Mueneu w.a. 2562 Wi 42/63
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aauLiisu enaauy NsERULIBULAYNTIn® enTEAgIEY
3.1 (W) | AC voltage/AC voltage meter In-house method :
100 mV to 200 mV (cont.) CP-EA 0003
200 kHz to 300 kHz 20 vV by comparison with
500 kHz 29 uv/NV reference ac-dc voltage
700 kHz 38 pv/v transfer standard
800 kHz 53 uv/ v
1 MHz 78 puv/v
300 mV to 700 mV
10 Hz 20 pv/v
20 Hz to 300 Hz 18 pv/v
400 Hz to 70 kHz 16 pv/v
100 kHz 17 pv/V
200 kHz to 300 kHz 22 VN
500 kHz 35 pv/NV
700 kHz 51 pVAV
800 kHz 69 pV/vV
1 MHz 71 pvNV
1IVto 20V
10 Hz to 20 Hz 14 uv/v
30 Hz 13 pv/v
40 Hz to 50 kHz 11 pv/v
70 kHz to 300 kHz 12 pv/v
500 kHz 26 uVv/V
700 kHz 36 PV/V
800 kHz to 1 MHz 59 pv/v
30 V to 200 V
10 Hz 19 pv/ vV
20 Hz to 50 kHz 14 uv/Nv
70 kHz 17 uv/v
100 kHz 20 pv/v
* pranalaiuiueu () Asziuanudesiudssunm 95 % 2
4
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(cont.)
300 Vto 1 000 V
10 Hz
20 Hz to 30 Hz
40 Hz
55 Hz to 50 kHz
70 kHz
100 kHz
AC current/AC current
calibrator and meter
2.5 mA to 20 mA
10 Hz to 20 kHz
50 kHz
70 kHz
100 kHz
30 mA to 50 mA
10 Hz to 20 kHz
50 kHz
70 kHz
100 kHz
100 mA
10 Hz to 10 kHz
20 kHz
50 kHz
70 kHz
100 kHz

20 uv/v
19 uv/v
18 pv/ v
17 pv/v
23 pvNV
35 pv/Nv

50 pA/A
71 pA/A
73 pA/A
75 uA/A

50 pA/A
73 pA/A
75 pA/A
77 uA/A

50 pA/A
71 uA/A
75 uA/A
77 uA/A
79 uA/A

GRKIRIRP] - %‘mmmmmsmm e ”
& YN UNYU ~ o I8N1TddULNEU
dautney ANTABULNEULLASNNTIN®
3. ¥l (o) | AC voltage/AC voltage meter In-house method :

CP-EA 0003
by comparison with
reference ac-dc voltage

transfer standard

In-house method :
CP-EA 0005

by comparison with
reference ac-dc current

transfer standard

* ANy lunuuau (=) NseauAUPIIUTZINM 95 %

ﬂ/

atuil 1 Aausiui 6 fueneu w.a. 2562
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3. I (sie) | AC current/AC current In-house method :
calibrator and meter (cont.) CP-EA 0005

200 mA by comparison with
10 Hz to 10 kHz 55 pA/A reference ac-dc current
20 kHz 73 uA/A transfer standard
50 kHz 77 UA/A
70 kHz 79 A/A
100 kHz 82 uA/A

300 mA
10 Hz to 10 kHz 55 pA/A
20 kHz 75 UA/A
50 kHz 79 LA/A
70 kHz 82 uA/A
100 kHz 85 LA/A

500 mA
10 Hz to 10 kHz 55 pA/A
20 kHz 77 uA/A
50 kHz 82 UA/A
70 kHz 85 PA/A
100 kHz 88 UA/A

1A
10 Hz to 10 kHz 55 pA/A
20 kHz 79 UA/A
50 kHz 85 PA/A
70 kHz 88 uA/A
100 kHz 91 PA/A

* npnnalaiuiueu (+) fissiuaudesiudssana 95 %
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GRINIERT NNTADULNEULAZANTIN®
3. W (o) | AC current/AC current In-house method :
calibrator and meter (cont.) CP-EA 0005

2A by comparison with
10 Hz to 10 kHz 55 pA/A reference ac-dc current
20 kHz 82 PA/A transfer standard
50 kHz 88 uA/A
70 kHz 91 pA/A
100 kHz 94 pA/A

3A
10 Hz to 10 kHz 60 PA/A
20 kHz 85 pA/A
50 kHz 91 pA/A
70 kHz 94 uA/A
100 kHz 98 LA/A

5A
10 Hz to 10 kHz 65 PA/A
20 kHz 91 pA/A
50 kHz 98 pA/A
70 kHz 0.10 mA/A
100 kHz 0.11 mA/A

10 A
10 Hz to 10 kHz 70 pA/A
20 kHz 98 uA/A
50 kHz 0.10 mA/A
70 kHz to 100 kHz 0.11 mA/A

20 A
10 Hz to 10 kHz 80 uA/A
20 kHz to 70 kHz 0.11 mA/A
100 kHz 0.12 mA/A

* frannalaiuiueu (+) fisziuanudesiudssunm 95 % =2
§
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3. I (Me) | AC-DC current transfer In-house method :
difference CP-EA 0002
5 mA by comparison with
10 Hz to 20 kHz 19 pA/A reference ac-dc current
50 kHz 24 pA/A transfer standard
70 kHz to 100 kHz 35 pA/A
10 mA to 50 mA
10 Hz to 20 kHz 18 uA/A
50 kHz 24 uA/A
70 kHz to 100 kHz 35 pA/A
100 mA to 500 mA
10 Hz to 20 kHz 19 pA/A
50 kHz 24 uA/A
70 kHz to 100 kHz 35 pA/A
1A
10 Hz to 20 kHz 19 pA/A
50 kHz 24 uA/A
70 kHz to 100 kHz 36 PA/A
2Ato3A
10 Hz 24 uyA/A
20 Hz to 10 kHz 19 pA/A
20 kHz 36 PA/A
50 kHz a7 pA/A
70 kHz 49 pA/A
100 kHz 51 pA/A
5A
10 Hz 28 uA/A
20 Hz to 10 kHz 23 pyA/A
20 kHz 38 pA/A
* anaulaiutueu (=) issduaudetuusyanm 95 % 2
U
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3. I (o) | AC-DC current transfer In-house method :
difference (cont.) CP-EA 0002
5 A (cont.) by comparison with
50 kHz to 70 kHz 49 pA/A reference ac-dc current
100 kHz 51 pA/A transfer standard
10A
10 Hz 31 pA/A
20 Hz to 10 kHz 27 uA/A
20 kHz 46 pA/A
50 kHz 68 uA/A
70 kHz 76 PA/A
100 kHz 88 uA/A
20 A
10 Hz 34 uA/A
20 Hz to 10 kHz 31 pA/A
20 kHz 46 uA/A
50 kHz 72 uA/A
70 kHz 84 uA/A
100 kHz 0.10 mA/A
RF power
Feedthrough mount 1 mw DC substitution method
Frequency : 0.1 MHz 1.8 %
Frequency : 0.3 MHz 1.1%
Frequency : 0.5 MHz 1.0 %
Frequency : 1 MHz 0.90 %
Frequency : 3 MHz 0.90 %
Frequency : 5 MHz 0.90 %
Frequency : 10 MHz 0.90 %
Frequency : 20 MHz 1.4 %

* AnAuliwiueu (+) NseAuANTaTuUTENN 95 %

aduil 1 AaudTun 6 fueneu we. 2562
N9ENTNGAAMNTTY dINNUINATTINHERSUTRREMNTTY
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3. Wi (Me) | RF power DC substitution method

Feedthrough mount 1 mW
(cont.)

Frequency : 30 MHz 0.90 %

Frequency : 50 MHz 0.90 %

Frequency : 100 MHz 0.90 %

Frequency : 200 MHz 0.90 %

Frequency : 300 MHz 0.90 %

Frequency : 400 MHz 0.90 %

Frequency : 500 MHz 1.0 %

Frequency : 600 MHz 1.0 %

Frequency : 700 MHz 1.0 %

Frequency : 800 MHz 1.0 %

Frequency : 900 MHz 1.0 %

Frequency : 1 000 MHz 1.0 %

Frequency : 2 000 MHz 1.0 %

Frequency : 3 000 MHz 1.1%

Frequency : 4 000 MHz 1.1 %

Frequency : 4 200 MHz 1.1%

Frequency : 5 000 MHz 1.3 %

Frequency : 6 000 MHz 1.4 %

Frequency : 7 000 MHz 1.5%

Frequency : 8 000 MHz 1.7 %

Frequency : 9 000 MHz 1.8 %

Frequency : 10 000 MHz 2.0 %

Frequency : 11 000 MHz 1.9 %

Frequency : 12 000 MHz 1.6 %

Frequency : 13 000 MHz 1.5 %

Frequency : 14 000 MHz 1.4 %

* phanalldutiuey (+) sgdunudotiuuszana 95 % A

atunl 1 Ausidud 6 fueneu w.e. 2562
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3. I (sie) | RF power DC substitution method
Feedthrough mount 1 mw
(cont.)
Frequency : 15 000 MHz 1.1 %
Freguency : 16 000 MHz 13 %
Frequency : 17 000 MHz 1.6 %
Frequency : 18 000 MHz 1.8 %
Power sensor 1 mW
Frequency : 0.1 MHz 2.6 %
Frequency : 0.3 MHz 1.7 %
Frequency : 0.5 MHz 1.7 %
Frequency : 1 MHz 1.7 %
Frequency : 3 MHz 1.7 %
Frequency : 5 MHz 1.7 %
Frequency : 10 MHz 1.7 %
Frequency : 20 MHz 2.0 %
Frequency : 30 MHz 1.7 %
Frequency : 50 MHz 1.7 %
Frequency : 100 MHz 1.7 %
Frequency : 200 MHz 1.7 %
Frequency : 300 MHz 1.7 %
Frequency : 400 MHz 1.8 %
Frequency : 500 MHz 1.9 %
Frequency : 600 MHz 1.9 %
Frequency : 700 MHz 1.9 %
Frequency : 800 MHz 1.8 %
Frequency : 900 MHz 1.8 %
Frequency : 1 000 MHz 1.8 %
Frequency : 2 000 MHz 1.8 %

* Ay liuiusy (+) Asziuanu@eiiudseunn 95 %

QUUN 1 AausYud 6 Ausneu w.a. 2562
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Power sensor 1 mW (cont.)

Frequency
Frequency
Frequency

Frequency

Frequency:

Frequency
Frequency

Frequency

Frequency :
Frequency :
Frequency :
Frequency :
Frequency :
Frequency :
Frequency :
Frequency :

Frequency :

: 3000 MHz
: 4 000 MHz
: 4 200 MHz
: 5000 MHz

6 000 MHz
: 7 000 MHz
: 8 000 MHz
: 9 000 MHz

10 000 MHz
11 000 MHz
12 000 MHz
13 000 MHz
14 000 MHz
15 000 MHz
16 000 MHz
17 000 MHz
18 000 MHz

RF attenuation

Step attenuator and

fixed attenuator
10 MHz to < 300 MHZ

10 dB
20 dB
30 dB
40 dB
50 dB
60 dB

1.8 %
1.8 %
2.0 %
2.0 %
2.0 %
2.1%
2.3 %
2.3 %
2.6 %
2.5 %
2.3 %
2.1 %
2.1 %
2.0 %
2.0 %
2.5%
2.5 %

0.020 dB
0.020 dB
0.030 dB
0.030 dB
0.050 dB
0.050 dB

GRK/RIARP) - %ﬂﬂ’l’]ﬂlﬁ'\ﬁ\niﬂmaq . -
o NYNTEDULNYU i o I8N UNYU
daulngu ANTARULNEURALNITINT
3. I (Mo) | RF power DC substitution method

Intermediately frequency
substitution method

* ananulaihiusy (+) NszauanueIuUsEuNN 95 %
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3. Wi (o) RF attenuation Intermediately frequency
Step attenuator and substitution method
fixed attenuator
10 MHz to < 300 MHZ (cont.)
70 dB 0.10 dB
80 dB 0.25 dB
300 MHz to < 6 GHz
10 dB 0.13 dB
20 dB 0.13dB
30 dB 0.14 dB
40 dB 0.14 dB
50 dB 0.14 dB
60 dB 0.30 dB
70 dB 0.50 dB
80 dB 0.60 dB
6 GHz to < 12 GHz
10 dB 0.13dB
20 dB 0.13dB
30 dB 0.14 dB
40 dB 0.14 dB
50 dB 0.20 dB
60 dB 0.40 dB
70 dB 0.60 dB
80 dB 0.60 dB
12 GHz to 18 GHz
10 dB 0.17 dB
20 dB 0.17 dB
30 dB 0.24 dB
40 dB 0.24 dB

* eranulunuuau (+) Nseaumnu@aTuUsEI0 95 %
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3. W (M@) | RF attenuation Intermediately frequency
Step attenuator and substitution method

fixed attenuator
12 GHz to 18 GHz (cont.)

50 dB 0.40 dB

60 dB 0.50 dB

70 dB 0.60 dB

80 dB 0.60 dB
RF voltmeter 1 V Comparison with TVC
Frequency : 30 MHz 0.40 %
Frequency : 100 MHz 0.40 %
RF voltage source 1V Direct measurement
Frequency : 30 MHz 0.80 %
Frequency : 100 MHz 1.6 %

DC magnetic flux density

Helmholtz coil Compare with NMR

B=30mT 2x10" magnetometer

Gauss/tesla meter

0.1 mTto5mT 8x10° Compare with standard

>5mT to20mT 1x10° Helmholtz Coil

> 20 mT to 30 mT 5x10°

>30mTto24T 3% 10" Compare with NMR
magnetometer

Reference magnet

0.1 mTto5mT 8x10° Compare with standard

>5mT to 30 mT 2x10° Helmholtz Coil

>30mTto 2.4 T 5x10° Compare with NMR
magnetometer

* Anaulunuuau (+) NseauanufatuUsEUN 95 %
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Magnetic field generator
(split coil)
0.1 mTto5mT
>5mT to 20 mT
> 20 mT to 30 mT
DC resistance
10
10 ka
1 ko

DC voltage standard
1V
1.018 Vv
v
1.018 vV
oV

+100 mV to #1 V
>+1Vto+10V
>+10V to £100 V

> +100 V to +1 000 V

5x10°
2x10°
1x10°

0.21 po/a
1.4 uo/o
0.14 uey/Q

0.030 PV
0.030 PV
0.010 pV/V
0.90 PV
0.40 LV

0.44 uV/VeU + 1.6 uv
0.28 pV/VeU + 4.1 pv
0.72 uW/VeU + 4.1 pv
0.86 uV/VeU + 4.1 pv

@115 . YAANUAIUITOUD — .
- SNEASEULAEU . . INsapuLisy
GOUINII NsARUWIBURANITIA*
3. I (si@) | DC magnetic flux density

Compare with standard
Helmholtz Coil

Compare against

standard resistor

Compare against QHR
standard

Comparison against
Josephson Junction
voltage standard
comparison against DC
voltage reference standard
by voltage difference
measurement

Ratio measurement
method compare against
1V, 1.018Vand 10V

* aanuliuiuay (+) Aszauamnuidesuuseunn 95 %
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4. pyud General frequency source In-house method :
1 Hz to 1 000 Hz 3.6x10° CP-ET 1001 by direct
> 1 kHz to 10 kHz 12x10" frequency measurement
> 0.01 MHz to 225 MHz 86x 10"
Local frequency standard
5 MHz and 10 MHz 1.0x 107
Time interval In-house method :
100 ns to 10 000 s 2.0 ns CP-ET 1002 by direct
measurement technique
Remote frequency standard GPS common-view
5 MHz and 10 MHz 1.0x 10
5. gungll Fixed point cells Comparison with fixed
-38.834 4 °C 0.5 mK point cell
0.01 °C 0.2 mK
29.764 6 °C 0.5 mK
156.598 5 °C 1 mK
231.928 °C 1 mK
419.527 °C 1.5 mK
660.323 °C 3.5 mK
Blackbody source Comparison with
150 °C to 250 °C 0.70 °C 1.6 um standard
> 250 °C to 450 °C 0.80 °C radiation thermometer
> 450 °C to 600 °C 0.90 °C
> 600 °C to 700 °C 1.0°C
> 700 °C to 800 °C 1.2°C
> 800 °C to 900 °C 13°C
> 900 °C to 1 000 °C 1.5°C
> 1000 °Cto 1 100 °C 1.6 °C

* aanuliniuau (+) NsEAuANTaRUUTELNY 95 %
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5. 90unQil (si0)

Radiance temperature

Blackbody source

1 000 °C to 1 200 °C

> 1200 °C to 1 500 °C
> 1500 °C to 1 800 °C
> 1800 °C to 2 000 °C
> 2 000 °C to 2 200 °C
> 2200 °C to 2 400 °C
> 2400 °C to 2 500 °C

Blackbody source
20 °Cto<0°C
0°Cto<50°C

50 °C to 100 °C

> 100 °C to 200 °C
> 200 °C to 350 °C

Blackbody source

420 °C to 600 °C

> 600 °C to 1 100 °C

> 1100 °C to 1 200 °C
> 1200 °C to 1 400 °C
> 1400 °C to 1 600 °C

Blackbody source for infrared
ear thermometer
35 °Cto 42 °C

1.6 °C
1.8°C
22°C
2.5°C
2.6 °C
2.7°C
2.8°C

0.8 °C
0.5°C
0.4 °C
0.5 °C
0.6 °C

0.8 °C
0.9 °C
1.1°C
1.5°C
20°C

0.055 °C

Comparison with
650 nm standard

radiation thermometer

Comparison with the
standard liquid bath
blackbody or the standard
blackbody furnaces through
radiation thermometer

8 pm to 14 um spectral
wavelength

Comparison with 900 nm
standard radiation

thermometer

Comparison with the
standard liquid bath
blackbody

* anmnuluiiuay (+) As

1

LAUAMUIDLIUUTEUI 95 %
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5. aunil (s9) | Radiance temperature
Infrared ear thermometer Comparison with
35 °C to 42 °C 0.20 °C contact thermometer in
(resolution > 0.1 K) liquid bath blackbody
35 °Cto 42 °C 0.10 °C
(resolution < 0.1 K)
Infrared thermometer and Comparison to
thermographic instrument temperature in
>0°Cto50°C 0.15°C accordance to ITS-90
> 50 °C to 100 °C 0.30 °C measured by a PRT/SPRT
> 100 °C to 350 °C 0.50 °C
Fixed-point blackbody
Cu (1 084.62 °C) 0.18 °C Comparison to
) reference fixed-point
blackbody using a 0.65 um
radiation thermometers
Zn (419.527 °C) 0.25 °C Comparison to
Al (660.323 °C) 0.25 °C reference fixed-point
Ag (961.78 °C) 0.25 °C blackbody using a 0.9 um
Cu (1 084.62 °C) 0.18 °C radiation thermometers
Zn (419.527 °C) 0.30 °C Comparison to
Al (660.323 °C) 0.30 °C reference fixed-point
Ag (961.78 °C) 0.30 °C blackbody using a 1.6 pm
radiation thermometers
* firanaliiuiueu (+) issiumnundesiulsyana 95 % )
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5. gl (#9) | Radiance temperature
900 nm standard radiation Comparison with fixed-
thermometer point blackbody
419.527 °C 0.40 °C
660.323 °C 0.40 °C
961.78 °C 0.40 °C
1084.62 °C 0.40 °C
420 °C to 1 100 °C 0.50 °C Comparison with Zn, Al, Ag,
Cu fixed-point blackbodies
900 nm standard radiation Comparison with 900 nm
thermometer standard radiation
420 °C to 1 000 °C 1.5°C thermometer
650 nm standard radiation Comparison with 650 nm
thermometer standard radiation
1000 °C to 1 500 °C 2.0°C thermometer
> 1500 °C to 2 500 °C 3.0°C
Radiance thermometer Radiation thermometer
1 600 nm standard calibrated against
In (156.5985 °C) 0.40 °C fixed-point blackbodies
Sn (231.928 °C) 0.40 °C
Zn (419.527 °C) 0.40 °C
Al (660.323 °C) 0.40 °C
Ag (961.78 °C) 0.40 °C
Cu (1 084.62 °C) 0.40 °C
Radiance thermometer Radiation thermometer
1 600 nm standard calibrated against
150 °C to 1 100 °C 0.60 °C fixed-point blackbodies
* anulduiuey (+) fissiuanudesiuuseanu 95 % 2
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5. guuil (vin)

Radiance temperature
Narrow band spectral
radiation thermometer
with central wavelength
@ 900 nm, 926 nm, 960 nm
and 1 000 nm
420 °C to 1 500 °C
> 1500 °C to 2 000 °C
> 2000 °C to 2 500 °C
@ 1 350 nm, 1 550 nm,
1 600 nm, 2 000 nm,
3430 nm, 3 600 nm and
3900 nm
420 °C to 1 000 °C

Wide band spectral
radiation thermometers
with wavelength from
6 um to 14 um,
8 um to 13 pm and
8 um to 14 um
420 °C to 500 °C
> 500 "C to 700 °C
> 700 °C to 800 "C
> 800 °C to 900 °C
> 900 °C to 1 000 °C

3.0°C
4.0 °C
5.0 °C

30 C

3.0°C
4.0 °C
5.0 °C
6.0 °C
6.5 °C

Comparison with 900 nm
standard radiation

thermometers

Comparison with 1 600 nm
standard radiation

thermometers

Comparison with 900 nm
or 1 600 nm standard

radiation thermometers

* ananulunyuuau (+) NseauaNuTauUTENN 95 %
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5. gl (e)

Radiance temperature
Narrow band spectral
radiation thermometer
with wavelength 650 nm,
849 nm, 900 nm, 926 nm,
960 nm and 1 000 nm

1000 °C to 1 500 °C

> 1500 °C to 2 000 °C

> 2 000 °C to 2 500 °C

900 nm standard radiation
thermometer
960 °C to 2 000 °C

650 nm standard radiation
thermometer
960 °C to 2 500 °C

Liquid calibration bath
-80 °C to 25 °C (alcohol)
5°C to 50 °C (water)
> 50 °C to 300 °C (oil)
> 300 °C to 500 °C (salt)

Dry block
0°C to 660 °C

3.0 °C
4.0 °C
5.0 °C

(0.39 to 2.4) °C

(0.28 to 1.6) °C

0.020 °C
0.015 °C
0.030 °C
0.050 °C

0.10 °C

Comparison with 650 nm
standard radiation

thermometer

Direct realization by
spectral responsivity

measurement

Direct realization by
spectral responsivity

measurement

Comparison between

two standard platinum
resistance thermometers
located at different position
inside the liquid bath.

Comparison between

two standard platinum
resistance thermometers
located at different position
inside the temperature

block calibrator

* aanylunuusy () NszauaNu@asuUsEUIN 95 %
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5. gumnd (sie)

Dew-point hygrometer
75°Cto-10°C
> -10 °C to 60°C

Dew-point humidity generator
-10°Ct0 30 °C

Humidity (relative humidity)
Relative humidity
hygrometer
(chamber temperature

15 °C to 60 °C)
15 % to 50 %
> 50 % to 80 %
> 80 % to 98 %
Air temperature sensor
10 °C to 50 °C

0.20 °C t0 0.30 °C
0.06 °C t0 0.07 °C

0.10 °C

0.40 %
0.70 %
0.90 %

0.10 °C

Comparison with a two
pressure humidity

generator

Comparison with dew-

point hygrometer

Comparison with a two
pressure humidity

generator

Comparison with a
reference thermometer in

a two pressure generator
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machine

20 HRA to 95 HRA

10 HRB to 100 HRB

20 HRC to 70 HRC

Indirect verification

Direct verification
Test force
Testing cycle
Depth measuring unit
Diameter of 1.587 5 mm-
ball indenter
Diameter of 3.175 mm-ball
indenter
Radius tip of diamond
indenter

Angle of diamond indenter

Torque wrench calibration
devices

1 N-m to 1 kN-m
Torque screwdriver calibration
devices

1 N-m to 10 N-m

Extensometer system
Gauge length up to 1 000 mm
Travel length up to 800 mm

0.45 HR unit
0.15 %
0.050 s
0.20 pm
1.0 um
1.5 um

1.5 um

0.030°

20x10°

20x10°

0.15 %
0.026/\ + 0.155 %

| = travel length in mm

d1v1n19 - %mmmmmsmaa a0 A
- INYNTADUNYU - o /N1TADUNIYU
dautngu ANTADUNEULLASNNTIN®
1. nafans Rockwell hardness testing ISO 6508-2

DAKkS-DKD-R 3-8

DAKkS-DKD-R 3-8

ISO 9513

* nanyliniusu (+) N5
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1. naFans Uniaxial testing machine ISO 7500-1
(#19) For increasing force only
Tension
5 N to 500 kN 0.037 %
Compression
5N to 2 MN 0.037 %
For increasing and
decreasing force
Tension
5 N to 500 kN 0.11 %
Compression
5Nto 2 MN 0.11 %
* ganulduiueuy (+) NsgAumuEiulszunnd 95 %
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