28
Y

=) 2.

aneIufuRN1g

sazRgawuUngluiusasiaslfjifnisaauiiisu
Tufuseaaain 20C153/0832

P Y N A 6a & & aaa o o
VTN WILUYIVALAULDUILUYII A1NA
dl |dl o v o ! L U
LAYN 123 ‘VIH‘W 8 51']‘U'GTU']‘lJ‘Wj1 mmameﬂ,‘vriy WWNINAIVAN

VUNYRVNNTIUTOIN  @pusiiau 0024

anun e uRng

M ons O wenaowd O dhesn O wdeud

GRKIMIANP] ~ %mmmmmmﬁum e ~
GRYVNIEN emIAeUEy nsaeuLiEULazNITIA* omIERUEY
1. gaungdl Temperature indicator with
sensor
Resistance thermometer In-house method :

-30 °C to 250 °C 0.082 °C CAWI.11.045 by
comparison with
standard thermometer

Thermocouple type K In-house method:

-30 °C to 250 °C 0.60 °C CAWI.11.147 by
comparison with
standard thermometer

Thermocouple type T In-house method:

-30 °C to 250 °C 0.27 °C CAWI.11.147 by
comparison with
standard thermometer

Liquid in glass thermometer ASTM ET77-98
Total immersion
-30 °C to 250 °C 0.30 °C
Partial immersion
-30 °C to 250 °C 0.58 °C
Dial thermometer In-house method:
-30 °C to 250 °C 0.60 °C CAWI.11.044 by
comparison with
standard thermometer
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1. qiu‘wﬂ”ﬁ (79) |Autoclave In-house method:
121 °C 0.84 °C CAWI.11.122 based on
BS 2646-5 : 1993
Temperature controlled In-house method:
Enclosures CAWI.11.160 and
-17 °C to 20 °C 0.71 °C CAWI.11.095 based on
> 20 °C to 50 °C 0.44 °C ASTM E145 : 1994 (2011)
> 50 °C to 120 °C 0.52 °C
> 120 °C to 185 °C 0.72 °C
Water bath In-house method:
25 °C to 99.5 °C 0.16 °C CAWI.11.161 based on
ASTM E715 : 1980
(re-approved 2016)
Infrared thermometer In-house method:
Emissivity 0.95 CA.WI.11.150 by direct
35 °C to 200 °C 2.0 °C measurement with
> 200 °C to 300 °C 2.7 °C infrared calibrator
> 300 °C to 350 °C 3.2°C
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2. 4@ Verier, dial, and digital caliper In-house method :
for external measurement CAWI.11.032 based on
0 mm to 200 mm 13 um JIS B 7507 : 1993
> 200 mm to 300 mm 14 um
Micrometer caliper for ISO 3611:1978
external measurement
0 mm to 25 mm 1.0 pm
Dial and digital thickness In-house method :
gauge CA.WI.11.010 by direct
0 mm to 12 mm 0.63 um measurement
with gauge block
3. 1Al Measuring pipette ASTM E 542-01
0.1 cm’to 1 cm’ 0.002 6 cm’
>1cm’to5cm’ 0.002 8 cm’
>5cm’ to 10 cm? 0.003 8 cm’
> 10 cm? to 25 cm® 0.007 1 cm?
> 25 cm’ to 50 cm’ 0.011 cm’
Volumetric pipette ASTM E 542-01
1cm’ 0.002 7 cm’
2 cm’ 0.002 7 cm’
3cm’ 0.002 7 cm’
4 cm’ 0.002 7 cm’
5 cm’ 0.002 7 cm’
10 cm’ 0.003 8 cm’
15 cm’ 0.006 3 cm’
20 cm’ 0.006 7 cm’
25 cm’ 0.006 6 cm’
50 cm’ 0.011 cm’
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3. 1Al (#19) Volumetric flask ASTM E 542-01
20 cm’ 0.006 6 cm?
25 cm? 0.006 8 cm’
50 cm? 0.011 cm’
100 cm? 0.019 cm’
200 cm? 0.034 cm?
250 cm’ 0.038 cm’
500 cm’ 0.066 cm’
1000 cm? 0.14 cm’
2 000 cm’ 0.24 cm’
Graduated cylinder ASTM E 542-01
10 cm? 0.010 cm?
> 10 cm? to 50 cm’ 0.022 cm’
> 50 cm?® to 100 cm”? 0.035 cm’
> 100 cm® to 140 cm? 0.038 cm?
> 140 cm” to 250 cm’ 0.051 cm’
> 250 cm” to 500 cm? 0.72 cm’
> 500 cm® to 1 000 cm? 0.95 cm?®
Burette ASTM E 542-01
5cm? 0.003 9 cm’
>5cm’to 10 cm® 0.006 1 cm?®
> 10 cm’ to 12.5 cm? 0.006 3 cm’
> 12.5 cm® to 25 cm® 0.006 7 cm?®
> 25 cm® to 30 cm”? 0.009 1 cm’
> 30 cm’ to 35 cm”? 0.009 4 cm’
> 35 cm’ to 40 cm”? 0.009 8 cm’
> 40 cm® to 50 cm”® 0.011 cm?
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3. 1pdl (5i0) Piston pipette In-house method :

> 10 pl to 20 pl 92 nl CAWI.11.158,

> 20 pl to 25 pl 87 nl CAWI.11.159 based on

> 25 pl to 50 pl 88 nl ISO 8655-6 : 2002(E)

> 50 pl to 100 pl 0.24 pl

> 100 pl to 200 pl 0.27 pl

> 200 ul to 500 pl 0.22 ul

> 500 ul to 1 000 pl 0.29 ul

> 1 000 pl to 2 000 pl 0.47 pl

> 2 000 ul to 3 000 pl 0.59 pl

> 3000 pl to 4 000 pl 0.74 pl

> 4 000 pl to 5 000 pl 0.88 pl

pH meter

Nominal pH In-house method :
a4 0.016 CAWIL11.117 by
7 0.026 direct measurement with
10 0.12 certified reference

material

DC voltage In-house method :
-177.48 mV 0.17 mV CAWI11.117 by
0 mV 0.13 mV direct measurement with
177.48 mV 0.17 mV standard voltage

calibrator
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4. 478 Conventional mass

Class F» In-house method :
1 mg 28 g CA.WI.11.052 based on
2 mg 28 g OIML R 111-1: 2004
5 mg 28 ug Annex C
10 mg 28 ug
20 mg 30 pg
50 mg 40 pg
100 mg 50 g
200 mg 60 ug
500 mg 80 g

Class F4 In-house method :
lg 0.030 mg CA.WI.11.052 based on
2¢ 0.040 mg OIML R 111-1 : 2004
5¢ 0.050 mg Annex C
10 ¢ 0.060 mg
20 ¢ 0.080 mg
50 ¢ 0.10 mg
100 ¢ 0.16 mg
200 ¢ 0.30 mg
500 ¢ 1.0 mg
1000 ¢ 1.6 mg

Class My In-house method :
2 ke 30 mg CA.WI.11.052 based on
5 kg 80 mg OIML R 111-1: 2004
10 kg 0.16 ¢ Annex C
20 kg 0.30 ¢
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4. naFans Pressure measuring instrument In-house method :
Pressure gauge CAWI.11.019 based on
Gauge pressure (Pe) DKD-R 6-1 edition 3/2014
0 MPa to 2 MPa 29 kPa pressure medium :
air and nitrogen gas
0 MPa to 2 MPa 29 kPa pressure medium :
> 2 MPa to 35 MPa 0.29 MPa oil and water
> 35 MPa to 70 MPa 0.58 MPa
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1. geungdl Temperature controlled In-house method:
enclosures CAWI.11.160 and
-17 °C to 20 °C 0.71 °C CAWI.11.095 based on
> 20 °C to 50 °C 0.44 °C ASTM E145 : 1994 (2011)
> 50 °C to 120 °C 0.52 °C
> 120 °C to 185 °C 0.72 °C
Water bath In-house method:
25 °C to 99.5 °C 0.16 °C CAWI.11.161 based on
ASTM ET715 : 1980
(re-approved 2016)
Autoclave In-house method:
121 °C 0.84 °C CAWI.11.122 based on
BS 2646-5 : 1993
Furnace In-house method:
300 °C to 550 °C 2.6 °C CAWI11.179 by
> 550 °C to 700 °C 4.2 °C comparison with
> 700 °C to 900 °C 4.3 °C standard thermometer
Dial thermometer In-house method:
0 °C to 100 °C 0.59 °C CAWI.11.178 by
> 100 °C to 160 °C 1.2 °C comparison with
> 160 °C to 200 °C 1.4 °C standard thermometer
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1. gunndl (W)  |[Temperature indicator with
sensor
Resistance thermometer In-house method :
-30 °C to 160 °C 0.13 °C CAWI.11.177,
> 160 °C to 200 °C 0.61 °C CAWI.11.180 by
> 200 °C to 400 °C 0.96 °C comparison with
standard thermometer
Thermocouple type T In-house method :
-30 °C to 160 °C 0.48 °C CAWIL11.177,
> 160 °C to 200 °C 0.92 °C CAWI.11.180 by
> 200 °C to 250 °C 1.3 °C comparison with
standard thermometer
Thermocouple type K In-house method :
-30 °C to 160 °C 1.2 °C CAWI11.177,
> 160 °C to 200 °C 1.4 °C CAWI.11.180 by
> 200 °C to 300 °C 1.5 °C comparison with
> 300 °C to 350 °C 1.6 °C standard thermometer
> 350 °C to 400 °C 1.7 °C
> 400 °C to 500 °C 4.1 °C
> 500 °C to 600 °C 4.2 °C
> 600 °C to 700 °C 4.4 °C
> 700 °C to 800 °C 5.1 °C
> 800 °C to 900 °C 5.3 °C
> 900 °C to 1 000 °C 5.5 °C
> 1000 °Cto 1100 °C 57 °C
> 1100 °C to 1 200 °C 5.9 °C
* gpulduiueu (+) fsviuanudediuussana 95%
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1. grungil (se)

2. Nafans

Temperature indicator with
sensor
Thermocouple type N
-30 °C to 160 °C
> 160 °C to 200 °C
> 200 °C to 300 °C
> 300 °C to 350 °C
> 350 °C to 400 °C
> 400 °C to 500 °C
> 500 °C to 600 °C
> 600 °C to 700 °C
> 700 °C to 800 °C
> 800 °C to 900 °C
> 900 °C to 1 000 °C
> 1000 °Cto 1100 °C
> 1100 °Cto 1 200 °C
Pressure measuring instrument
Pressure gauge
Gauge pressure (P,)
0 MPa to 2 MPa

0 MPa to 2 MPa
> 2 MPa to 35 MPa
> 35 MPa to 70 MPa

1.2 °C
1.4 °C
1.5 °C
1.6 °C
1.7 °C
4.1 °C
4.2 °C
4.4 °C
5.1 °C
5.3 °C
5.5 °C
5.7 °C
5.9 °C

29 kPa

29 kPa
0.29 MPa
0.58 MPa

In-house method :
CAWIL11.177,
CAWI.11.180 by
comparison with

standard thermometer

In-house method :
CAWI.11.019 based on
DKD-R 6-1 edition 3/2014
pressure medium :

air and nitrogen gas
pressure medium :

oil and water
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3,478 Electronic balance In-house method :
Imgtolg 25 ug CAWI.11.015 based on
>1lgtob5g 28 g UKAS LAB 14 : 2015
>5¢t010¢g 32 g
>10¢to20¢ 41 pg
>20¢to80¢ 0.12 mg
>80 ¢ to 100 ¢ 0.13 mg
> 100 ¢ to 200 ¢ 0.26 mg
> 200 g to 500 ¢ 1.0 mg
> 0.5 kg to 1 ke 2.2 mg
> 1 ke to 2 ke 4.6 mg
> 2 kg to 5 kg 12 mg
> 5 kg to 10 kg 85 mg
> 10 kg to 20 kg 0.10 ¢
> 20 kg to 300 kg 93¢
* enpanallalutinen (+) fseiuanudoriuuseana 95%
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4. @il pH meter
Nominal pH In-house method :
a4 0.016 CAWI.11.117 by
7 0.026 direct measurement with
10 0.12 certified reference
material
DC voltage In-house method :
-177.48 mV 0.17 mV CAWI.11.117 by
0 mV 0.13 mV direct measurement with
177.48 mV 0.17 mV standard voltage
calibrator
* pnpnallalutiuen (+) fisziumnudeiuussuna 95%
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