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1. 3@ Micrometer for external In-house method :
measurement CAL-M1001 based on

0O mm to 13 mm 0.71 pm JIS B 7502 : 2016

> 13 mm to 25 mm 0.89 um table 9 and table 14
> 25 mm to 50 mm 1.5 um

> 50 mm to 75 mm 2.1 um

> 75 mm to 100 mm 2.8 um

> 100 mm to 125 mm 6.7 um

> 125 mm to 150 mm 7.1 um

> 150 mm to 175 mm 7.5 um

> 175 mm to 200 mm 7.9 um

> 200 mm to 225 mm 8.4 um

> 225 mm to 250 mm 8.9 um

> 250 mm to 275 mm 9.4 um

> 275 mm to 300 mm 9.9 um

> 300 mm to 350 mm 11 pm

> 350 mm to 375 mm 12 uym

> 375 mm to 425 mm 13 um

> 425 mm to 475 mm 14 ym

> 475 mm to 500 mm 15 um

> 500 mm to 550 mm 16 um

> 550 mm to 600 mm 17 pm

> 600 mm to 625 mm 18 um

> 625 mm to 675 mm 19 pm

> 675 mm to 700 mm 20 pm

> 700 mm to 750 mm 21 pm

> 750 mm to 800 mm 22 upm

> 800 mm to 825 mm 23 um

* earwilaiuviueu (+) Asgdumnuideriulszunm 95 % &z
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measurement (cont.)
> 825 mm to 875 mm
> 875 mm to 900 mm
> 900 mm to 950 mm
> 950 mm to 975 mm
> 975 mm to 1 000 mm
Micrometer for internal
measurement
5mm to 13 mm
> 13 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 325 mm
> 325 mm to 375 mm
> 375 mm to 425 mm
> 425 mm to 450 mm
> 450 mm to 500 mm
> 500 mm to 550 mm
> 550 mm to 575 mm
> 575 mm to 625 mm
> 625 mm to 650 mm

24 um
25 um
26 um
27 um
28 um

0.71 um
0.90 pm
1.6 um
2.2 um
2.8 um
6.7 um
7.1 um
7.5 um
8.4 um
8.9 um
9.3 um
9.8 um
11 pm
12 um
13 um
14 um
15 um
16 pm
17 um
18 um
19 um
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1. 16 (91) Micrometer for external In-house method :

CAL-M1001 based on
JISB 7502 : 2016
table 9 and table 14

In-house method :
CAL- 1002 based on
JIS B 7502 : 2016
table 14, No.2
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1. 47 (s19) Micrometer for internal In-house method :
measurement (cont.) CAL- 1002 based on
> 650 mm to 700 mm 20 pm JISB 7502 : 2016
> 700 mm to 750 mm 21 um table 14, No.2
> 750 mm to 775 mm 22 um
> 775 mm to 825 mm 23 um
> 825 mm to 850 mm 24 um
> 850 mm to 900 mm 25 um
> 900 mm to 925 mm 26 uym
> 925 mm to 975 mm 27 um
> 975 mm to 1 000 mm 28 um
Depth Micrometer In-house method :
0 mm to 25 mm 3.2 um CAL-M1009 based on
> 25 mm to 50 mm 3.5 um JIS B 7544 : 1994 item
> 50 mm to 75 mm 3.9 um 1,3, 4 table 7
> 75 mm to 100 mm 4.3 um
> 100 mm to 125 mm 4.9 um
> 125 mm to 150 mm 54 um
> 150 mm to 175 mm 6.1 um
> 175 mm to 200 mm 6.6 um
> 200 mm to 225 mm 7.3 um
> 225 mm to 250 mm 7.9 um
> 250 mm to 275 mm 8.6 um
> 275 mm to 300 mm 9.2 um
Digital Indicator In-house method :
0 mm to 12 mm 2.4 uym CAL-M1003 by direct
> 12 mm to 30 mm 2.5 um measurement with dial
> 30 mm to 40 mm 2.6 um gauge tester and
> 40 mm to 50 mm 2.8 um gauge block
* npnallaintiueu (=) Asedurmuidotuuszana 95 % L
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1. 5 (si) Dial Gauge In-house method :
0mm to 1 mm 2.4 um CAL-M1003 based on
> Imm to 20 mm 3.4 um JIS B 7503 : 2017
> 20 mm to 30 mm 3.5 um table JA.1
> 30 mm to 40 mm 3.6 um
> 40 mm to 50 mm 3.7 um
> 50 mm to 100 mm 4.3 um
Vernier , Dial , Digital Caliper In-house method :
0 mm to 100 mm 7.0 um CAL- M1004 based on
> 100 mm to 150 mm 7.6 um JIS B 7507 : 2016
> 150 mm to 200 mm 8.4 um
> 200 mm to 300 mm 16 um
> 300 mm to 450 mm 18 um
> 450 mm to 600 mm 21 um
> 600 mm to 750 mm 24 uym
> 750 mm to 1 000 mm 30 um
Dial Test Indicator In-house method :
0 mm to 0.14 2.4 ym CAL-M1005 based on
> 0.14 mm to 0.4 mm 2.5 um JIS B 7533 : 2015
> 0.4 mm to 2.0 mm 3.3 um
Dial , Digital Thickness In-house method :
0 mmto 1 mm 0.59 ym CAL-M1006 by direct
>1mmto5mm 0.61 um measurement with
> 5 mm to 10 mm 0.65 um gauge block
> 10 mm to 12 mm 0.69 um
> 12 mm to 20 mm 5.8 um
> 20 mm to 25 mm 5.9 um
> 25 mm to 50 mm 29 um
* anpnalaiuiueu () Aseduamuidetulssanm 95 % Ze
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1. 18 (s19) Vernier ,Dial and height Gauge In-house method :
0 mm to 100 mm 3.9 um CAL-M1007 based on
> 100 mm to 150 mm 51 um JISB 7517 : 2018
> 150 mm to 200 mm 6.2 um ltem5.5.2 table 6
> 200 mm to 250 mm 7.4 um
> 250 mm to 300 mm 8.6 um
> 300 mm to 350 mm 18 um
> 350 mm to 450 mm 19 um
> 450 mm to 600 mm 22 um
> 600 mm to 1 000 mm 30 um
Vernier , Dial , Digital depth gauge In-house method :
0 mm to 100 mm 14 uym CAL-M1008 based on
> 100 mm to 150 mm 15 um JISB 7518 : 2018
> 150 mm to 200 mm 16 pm table 6, 7
> 200 mm to 300 mm 17 pm
> 300 mm to 600 mm 23 um
Feeler Gauge (by electrical JIS B 7524 : 2008
comparator with probe)
0.01 mm to 0.06 mm 0.99 um
> 0.06 mm to 0.65 mm 1.0 pm
> 0.65 mm to 3 mm 1.1 pm
Feeler Gauge (by ULM) In-house method :
0.01 mm to 0.65mm 0.87 um CAL-M1017 based on
> 0.65 mm to 3.0 mm 0.89 um JIS B 7524 : 2008
Electrical comparator with In-house method :
Probe (Comparator Type) CAL-M1014 direct
+ 1.0 ym to + 50 um 0.44 um measurement with
gauge block
* Apallaiuiuey (+) Assdumnudesiuuszanm 95 % &z
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probe (Linear Type)
0 pm to 2 000 um

Dial Gauge Tester

0 mm to 25 mm

Precision Level

-1.0 mm/m to 1.0 mm/m

Gauge Block
0.5 mm to 10 mm
> 10 mm to 25 mm
> 25 mm to 50 mm
> 50 mm to 75 mm
> 75 mm to 100 mm
Surface Plate
150 mm x 150 mm
300 mm x 300 mm
400 mm x 400 mm
500 mm x 500 mm
€00 mm x 600 mm
750 mm x 750 mm
900 mm x 900 mm
1000 mm x 1 000 mm
1100 mm x 1 100 mm

0.44 pm

1.2 um

8.0 pm/m

0.066 um
0.076 pm
0.11 um
0.13 um
0.16 um

0.90 um
1.3 um
1.3 um
1.4 um
1.6 um
1.7 pm
1.9 um
2.1 um
2.2 um
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1. 1# (n0) Electrical comparator with In-house method :

CAL-M1014 direct
measurement with

gauge block

In-house method :
CAL-M1015 direct
measurement with
gauge block and
electrical comparator

with probe

In—house method :
CAL-M1018 base on JIS
B 7510 : 1993 item 1,2

In-house method :
CAL-M1101 based on
JIS B 7506 : 2004
item 10.2

In-house method :
CAL-M1201 by direct
measurement with

electronic level meter
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1. 18 (s19) Surface Plate (cont.) In-house method :
1 200 mm x 1 200 mm 2.3 um CAL-M1201 by direct
1400 mm x 1 400 mm 2.5 um measurement with
1 500 mm x 1 500 mm 2.7 um electronic level meter
1 600 mm x 1 600 mm 2.8 um
1 800 mm x 1 800 mm 3.1 um
2 000 mm x 2 000 mm 3.3 um
2 300 mm x 2 300 mm 3.7 um
2 500 mm x 2 500 mm 4.0 pm
2 600 mm x 2 600 mm 4.2 um
2 800 mm x 2 800 mm 4.6 um
3 000 mm x 3 000 mm 5.1 ym
External measuring (Plain plug In-house method :
Gauge, pin gauge, 3-wire,Tk CAL-M1301 based on
of dumbbell shaft probe) JIS B 7420 : 1997
0.1 mm 0.46 ym
<1 mm 0.47 um
<3 mm 0.49 um
<5 mm 0.51 um
<8 mm 0.56 um
< 10 mm 0.59 pm
< 13 mm 0.65 um
<15 mm 0.70 um
< 18 mm 0.77 um
< 20 mm 0.81 um
<23 mm 0.89 um
<25 mm 0.94 um
< 30 mm 1.1 um
< 35 mm 1.3 pm
* gpnalaiudueu (+) fsyiupnudeiiuuseana 95 % &
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1. 18 (si0) External measuring (Plain plug In-house method :
Gauge, pin gauge, 3-wire, Tk CAL-M1301 based on
of dumbbell shaft probe) (cont.) JIS B 7420 : 1997
< 40 mm 1.4 um
<45 mm 1.5 um
< 50 mm 1.7 um
< 55 mm 1.8 um
< 60 mm 2.0 um
< 65 mm 2.1 um
< 70 mm 2.2 um
<75 mm 2.4 um
< 80 mm 2.5 um
< 85 mm 2.7 um
< 90 mm 2.8 um
< 95 mm 2.9 um
< 100 mm 3.1 um
Plain ring cauge In-house method :
1.7 mm 0.64 um CAL-M1302 based on
<3 mm 0.66 um JIS B 7420 : 1997
<5 mm 0.70 um
<8 mm 0.75 um
< 10 mm 0.80 um
< 13 mm 0.87 um
< 15 mm 0.92 um
< 18 mm 0.99 um
<20 mm 1.1 um
<23 mm 1.2 um

* aanulaiuuau (+) AseAumNToRuUTEUY 95 %
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1. 5 (si0) Plain ring gauge (cont.) In-house method :
< 25 mm 1.2 um CAL-M1302 based on
<30 mm 1.4 um JIS B 7420 : 1997
<35 mm 1.5 um
< 40 mm 1.7 um
< 45 mm 1.8 um
< 50 mm 2.0 um
< 55 mm 2.2 um
< 60 mm 2.3 um
< 65 mm 2.5 um
< 70 mm 2.6 um
< 75 mm 2.8 um
< 80 mm 2.9 um
< 85 mm 3.1 um
< 90 mm 3.3 um
Thread plug gauge In-house method :
1.4 mm 1.8 um CAL-M1303 based on
<2 mm 1.8 um JIS B 0261 : 2004
<3 mm 2.0 um
<5 mm 2.0 um
<8 mm 2.0 upm
< 10 mm 2.0 um
< 13 mm 2.0 um
< 15 mm 2.0 um
< 18 mm 2.0 um
< 20 mm 2.0 ym
<23 mm 2.0 um
<25 mm 2.0 um
<30 mm 2.0 um
< 35 mm 2.0 um

* maulanuueu (=) Aseduanuosiuuszu 95 %

UUN 1 AauaTun 9 Fugeu w.a. 2563

U1 9/39

NIENTNYAAMNTTL AInNUIATFIUNERTIgRaINTIH




TeaziveauuuieluiusesiasufUansaeuiiioy
Tufuseaiadl 20C111/0790
WNBLAINSUTes  aeuifisu 0030
anunmiefiins  Mans O wenaowd [ dapsm O wioud

Thread ring gauge

3.5 mm 1.9 um
<4 mm 1.9 um
< 10 mm 1.9 um
< 13 mm 2.0 um
< 15 mm 2.0 um
< 20 mm 2.0 um
<23 mm 2.1 um
<25 mm 2.1 um
< 30 mm 2.2 um
<35 mm 2.3 um
< 40 mm 2.4 um
<45 mm 2.5 um
< 50 mm 2.6 um

Height master
0 mm to 300 mm 2.6 um
> 300 mm to 600 mm 3.5 um

Caliper checker
0 mm to 300 mm 2.5 um
> 300 mm to 600 mm 3.5 um

mmjﬁ FIUNTADULEY mﬂﬂm? mmsﬂ‘uai B sauiiey
dautngy NTEBULNYULALNNTIN®
1. 15 (si0) Thread plug gauge (cont.) In-house method :
< 40 mm 2.1 um CAL-M1303 based on
<45 mm 2.2 um JISB 0261 : 1992
< 50 mm 2.3 um
< 55 mm 2.4 um
< 60 mm 2.5 um
< 64 mm 2.6 um

In-house method :
CAL-M1303 based on
EA-10/10 : 1999

In-house method :
CAL-M1021 based on
ISO 7863 : 1984

In-house method :
CAL-M1022 by
comparison technique

with gauge block

* Aanulidniuay (+) AseAuaANEauUSELNY 95 %
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1. 17 () Check master In-house method :

0 mm to 300 mm 2.5 um CAL-M1022 by

> 300 mm to 600 mm 3.4 ym comparison technique
with gauge block

Riser block In-house method :
0 mm to 300 mm 2.2 um CAL-M 1023 based on
> 300 mm to 600 mm 2.5 um ISO 7863 : 1984
Depth micro checker In-house method :

0 mm to 300 mm 2.5 um CAL-M1027 by
comparison technique
with gauge block

Cylinder gauge , bore gauge In-house method :

6 mm 0.56 um CAL-M1024 based on

> 6 mm to 10 mm 0.59 ym JISB 7515 : 1982

> 10 mm to 15 mm 0.62 um

> 15 mm to 18 mm 0.65 um

> 18 mm to 20 mm 0.66 um

> 20 mm to 25 mm 0.71 um

> 25 mm to 30 mm 0.76 um

> 30 mm to 35 mm 0.81 um

> 35 mm to 40 mm 0.86 um

> 40 mm to 45 mm 0.90 um

> 45 mm to 50 mm 0.95 pm

> 50 mm to 75 mm 1.3 um

> 75 mm to 100 mm 1.5 um

* Arannulaiiiuou (+) Aszdummndesiuuszanm 95 % &=
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micrometer, holtest
4.5 mm to 8 mm
> 8 mm to 10 mm
> 10 mm to 12 mm
> 12 mm to 16 mm
> 16 mm to 20 mm
> 20 mm to 25 mm
> 25 mm to 30 mm
> 30 mm to 35 mm
> 35 mm to 40 mm
> 40 mm to 45 mm
> 45 mm to 50 mm

Standard bar, Setting rod
25 mm to 75 mm
> 75 mm to 150 mm
> 150 mm to 200 mm
> 200 mm to 250 mm
> 250 mm to 300 mm
> 300 mm to 350 mm
> 350 mm to 400 mm
> 400 mm to 425 mm
> 425 mm to 450 mm
> 450 mm to 500 mm
> 500 mm to 525 mm
> 525 mm to 550 mm
> 550 mm to 600 mm
> 600 mm to 625 mm
> 625 mm to 650 mm
> 650 mm to 675 mm

1.6 um
1.7 um
1.8 um
1.9 um
2.1 um
2.3 um
2.6 um
2.8 um
3.1 um
3.2 um
3.6 um

2.1 pm
2.2 um
2.3 um
2.4 um
2.6 um
2.9 um
3.0 um
3.1 um
3.2 um
3.3 um
3.5 um
3.6 um
3.7 um
3.8 um
3.9 um
4.0 um

#1913 . YnALEAINTAVDY M, .
p TUANTADULNYU N o WNTFDUNYY
daugy MIdaUIBULaZNITIA*
1. 47 (vi9) Three-point internal In-house method :

CAL-M1025 based on
DIN 863-4 : 1999-04

In-house method :
CAL-M1026 by
comparison technique

with gauge block

* AnAnulukUueu (+) Nseau
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1. A (910) Standard bar, Setting rod (5®) In-house method :
> 675 mm to 700 mm 4.1 um CAL-M1026 by
> 700 mm to 725 mm 4.4 ym comparison technique
> 725 mm to 750 mm 4.5 um with gauge block
> 750 mm to 800 mm 4.6 um
> 800 mm to 825 mm 4.8 um
> 825 mm to 850 mm 4.9 um
> 850 mm to 900 mm 50 um
> 900 mm to 925 mm 5.2 um
> 925 mm to 950 mm 5.3 um
> 950 mm to 975 mm 5.4 um
> 975 mm to 1 000 mm 5.5 um
Linear scale with indicator In-house method :
0 mm to 2 000 mm Sqrt(0.0020°+(2.1x10° 1) | CAL-M1401 by direct
mm,  in unit mm measurement of
> 2 000 mm to 15 000 mm Sqrt(0.00602+(2.1x10'6 V)| laser interinferometer
mm, L in unit mm
Steel Ruler
Omto2m 0.048 mm/m In-house method :
CAL-M1028 based on
JIS B 7516 : 2005
Steel tape In-house method :
0Omto 50 m 0.048 mm/m CAL-M1029 based on
JISB 7512 : 2018
Textile tape In-house method :
Omto50m 0.050 mm/m CAL-M1030 based on
JIS B 7522 : 1993
* gnanailiiiyueu () Asedunnudesiuuszunn 95 % (=
atufl 1 Fewstudl 9 fueneu we. 2563 i1 13/39
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1. 18 (s19) Micrometer head In-house method :
0 mm to 13 mm 1.4 uym CAL-M1031 based on
> 13 mm to 25 mm 1.5 um JIS B 7502 : 2016
> 25 mm to 50 mm 1.9 um
Dial gauge by ULM In-house method :
0 mm to 1 mm 0.61 uym CAL-M1032 based on
> 1 mm to 20 mm 2.5 um JIS B 7503 : 2017
> 20 mm to 30 mm 2.6 um
> 30 mm to 40 mm 2.8 um
> 40 mm to 50 mm 2.9 um
Digital indicator by ULM In-house method :
0mm to 1 mm 0.77 um CAL-M1032 by direct
>1mmto5mm 0.80 um measurement with
>5mm to 10 mm 0.85 um measuring machine
> 10 mm to 20 mm 1.1 ym
> 20 mm to 30 mm 1.3 um
> 30 mm to 40 mm 1.5 um
> 40 mm to 50 mm 1.8 um
Dial test indicator by ULM In-house method :
0 mm to 0.14 mm 0.72 uym CAL-M1033 based on
> 0.14 mm to 0.4 mm 0.90 um JIS B 7533 : 2015
> 0.4 mm to 2.0 mm 2.5 um
Universal length measuring In-house method :
machines (ULM) CAL-M1300 by direct
0 mm to 10 mm Sqrt (0.17°+(1.3x10 °L)%) | measurement with
pm, L in unit pm gauge block
> 10 mm to 25 mm Sqrt (0.18°+(1.3x10°L))
pm, L in unit um
* dnpnulaiuiuou (+) Aseiuaudetulssanm 95 % J(
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1. 18 (s19) Universal length measuring In-house method :

machines (ULM) (cont.) CAL-M1300 by direct
> 25 mm to 50 mm Sart (0.23°+(1.3x10°L)") | measurement with
pm, L in unit pm gauge block
> 50 mm to 60 mm Sqrt (0.29°+(1.3x10°L))
pm, L in unit um
Gauge block comparator EURAMET cg-2 version 02
0 mm to 100 mm 0.042 um (03/2011)

2. 108 Balance In-house method :
1 mg 5.3 pg CAL-M2001 based on
>1mgto2mg 5.3 g UKAS LAB14 : 2015
>2mgto5mg 5.4 ug
> 5 mgto 10 mg 7.1 pg
> 10 mg to 20 mg 8.9 ug
> 20 mg to 50 mg 11 pg
> 50 mg to 100 mg 14 pg
> 100 mg to 200 mg 17 pg
> 200 mg to 500 mg 22 ug
>500mgtolg 26 ug
>1gto2g 34 pg
>2gto5g 43 pg
>5¢gto10¢g 53 g
>10gto20¢ 71 pg
>20gto50¢ 110 pg
>50¢to 100 ¢ 0.20 mg
> 100 g to 200 ¢ 0.38 mg
> 200 g to 500 ¢ 0.97 mg
> 500 g to 1 kg 2.1 mg
> 1 ke to 2 kg 12 mg
> 2 kg to 5 kg 23 mg

* anAnulunuusy (=) NseauauEeIuUSZL 95 %
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2. 178 (5i9) Balance (cont.) In-house method :
> 5 kg to 10 kg 92 mg CAL-M2001 based on
> 10 kg to 20 kg 180 mg UKAS LAB 14 : 2015
> 20 kg to 30 kg 0.25¢
> 30 kg to 40 kg 0.84 ¢
> 40 kg to 50 kg 0.85¢
> 50 kg to 60 kg 0.86 ¢
> 60 kg to 100 kg 41g
> 100 kg to 200 kg 18 ¢
> 200 kg to 300 kg 27 g
> 300 kg to 400 kg 45 ¢
> 400 kg to 500 kg 52¢
> 500 kg to 600 kg 59¢
> 600 kg to 700 kg 87 ¢
> 700 kg to 800 kg 90 ¢
> 800 kg to 900 kg 96 ¢
> 900 kg to 1 000 kg 103 g
Conventional mass In-house method :
Class F2 CAL-M2101 based on
1 mgto 10 mg 0.012 mg OIML R111-1 : 2004 (E)
20 mg 0.013 mg
Class F1
50 mg 0.013 mg
100 mg 0.014 mg
200 mg 0.015 mg
500 mg 0.017 mg
lg 0.023 mg
29 0.025 mg
5¢ 0.029 mg
10 ¢ 0.035 mg
* frauldutuou (+) Aseruanudesiuuseuna 95 % &
AUl 1 Aausiudl 9 Aueneu we. 2563 i 16/39
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2. 178 (#i9) Conventional mass In-house method :
Class F1 (cont.) CAL-M2101 based on
20 ¢g 0.042 mg OIML R111-1 : 2004 (E)
50¢ 0.049 mg
100 ¢ 0.11 mg
200 ¢ 0.17 mg
500 ¢ 0.40 mg
1 kg 1.7 mg
2 kg 2.0 mg
5 kg 4.1 mg
10 kg 12 mg
20 kg 18 mg
3. nAFERNS Pressure gauge
Pnuematic In-house method :
-85 kPa to 0 kPa 1.3 kPa CAL-M2201 based on
> 0 kPa to 690 kPa 1.2 kPa BS EN 837-1: 2016
> 690 kPa to 1 379 kPa 1.9 kPa by pressure calibrator
Hydraulic
0 kPa to 34 475 kPa 38 kPa
> 34 475 kPa to 68 950 kPa 88 kPa
Pressure indicator In-house method :
Pnuematic CAL-M2202 direct
0 kPa to 1 000 kPa 1.1 kPa measurement with
Hydraulic pressure calibrator
0 kPa to 34 475 kPa 15 kPa
> 34 475 kPa to 59 987 kPa 41 kPa

* ananulunuusy (+) N3

o

AU

ANUBLUUTEUNM 95 %

QUUN 1 AU TUN 9 Nuen8u W.A. 2563

W 17/39

NIENTNYRAMNTTH 1UNNUNINTFIUNEAAURRAMNT TN




WUBLAINITSUTDIN
AUN MBIV RS

MeazisyauuueluusesiasUfiRnisaeuiiiou

TuSusesavii 20C111/0790

#0ULIEU 0030

Mﬂ’]’li D u@ﬂ’ﬁﬂ’]‘Uﬁ D ‘ZQJ,I'JﬂS’]’J D Lﬂﬁauﬁ

d1v1n19 i %ﬂﬂ’ﬂllﬁ’]ll’]iﬂ‘ﬂ@ﬂ o -
GRIVATIAY endsuey nsasuWisuLazNTIn* SomasuEy
3. namans (518) | Barometer (absolute pressure) In-house method :
75 kPa to 110 kPa 0.076 kPa CAL-M2203 based on
Barograph (absolute pressure) DKD Ré6-1 : 2014
95 kPa to 104 kPa 0.096 kPa
Push-pull gauge, Force gauge In-house method :
0.1 Nto 100 N 0.058 N CAL-M2301 direct
> 100 N to 200 N 0.059 N measurement with
> 200 N to 490 N 0.065 N standard weight
Indicating torque wrench
Type : I class A, Band C
1 Nmto 1356 Nm 1.5% ISO 6789 : 2003
Setting torque wrench
Type : Il class A, B and C
1 Nmto 1356 Nm 1.5% ISO 6789 : 2003
4. \pil Volumetric pipette ASTM E 542-01
0.5 ml 0.002 6 ml
1 ml 0.002 6 ml
2 ml 0.002 6 ml
3 ml 0.002 6 ml
4 ml 0.002 6 ml
5ml 0.002 6 ml
6 ml 0.003 8 ml
7 ml 0.003 8 ml
8 ml 0.003 8 ml
9 ml 0.003 8 ml
10 ml 0.003 8 ml
15 ml 0.006 2 ml
* Aranuliuiueu (+) fisziuanudestiuussunn 95 % 2
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4. 1Al (5i9) Volumetric pipette ASTM E 542-01
20 ml 0.006 4 ml
25 ml 0.006 6 ml
50 ml 0.011 ml
100 ml 0.017 ml
Measuring pipette ASTM E 542-01
0.1 mlto 2 ml 0.002 6 ml
5ml 0.002 7 ml
10 ml 0.003 9 ml
20 ml 0.006 5 ml
25 ml 0.006 7 ml
50 ml 0.011 ml
Buret ASTM E 542-01
5 ml 0.003 7 ml
10 ml 0.003 9 ml
25 ml 0.006 6 ml
50 ml 0.011 ml
100 ml 0.019 ml
Volumetric flask ASTM E 542-01
2 ml 0.006 8 ml
5ml 0.006 8 ml
10 ml 0.006 9 ml
20 ml 0.007 1 ml
25 ml 0.007 4 ml
50 ml 0.011 ml
100 ml 0.018 ml
200 ml 0.045 ml
* gnaulaiuiueu () Assdumudoiuussanm 95 %
QUuit 1 FausSudt 9 fugneu wa. 2563 Wi 19/39
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4. il (s10) Volumetric flask ASTM E 542-01
250 ml 0.049 ml
500 ml 0.072 ml
1 000 ml 0.14 ml
2 000 ml 0.26 ml
Measuring cylinder ASTM E 542-01
5 ml 0.020 ml
10 ml 0.027 ml
25 ml 0.049 ml
50 ml 0.054 ml
100 ml 0.063 ml
250 ml 0.087 ml
500 ml 0.12 ml
1 000 ml 0.17 ml
2 000 ml 0.28 ml
Piston pipette In-house method -
1l to 100 pl 0.027 pul CAL-M3002 based on
>10 pl to 100 pl 0.053 pl ISO 8655-6 : 2002
>100 pl to 200 pl 0.054 pl
>200 pl to 1 000 pl 0.69 pl
>l mlto 2 ml 0.72 pl
>2mlto 5 ml 0.80 pl
>5mlto 10 ml 11 pl
Dispenser In-house method
1 mlto2ml 0.001 5 ml CAL-M3003 based on
>2mlto5ml 0.003 5 ml ISO 8655-5.6 : 2002
>5mlto 10 ml 0.007 0 ml
> 10 ml to 20 ml 0.014 ml
> 20 ml to 25 ml 0.017 ml
* eranallaiuniueu (+) Aszduanudetiuuszuna 95 % 2
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4. \pil (si0) Dispenser (cont.) In-house method :
> 25 ml to 30 ml 0.021 ml CAL-M3003 based on
> 30 ml to 50 ml 0.035 ml ISO 8655-5.6 : 2002
> 50 ml to 60 ml 0.069 ml
pH meter In-house method :
DC voltage CAL-M4201 by direct
-177.48 mV 0.060 mV measurement using
0mV 0.058 mV standard voltage
177.48 mV 0.060 mV calibrator and using
Nominal pH certified reference
4 0.008 7 material
7 0.019
10 0.053
5 qquﬁ Liquid in glass thermometer In-house method :
Total immersion CAL-M4001 based on
-30 °C to < -20 °C 0.18 °C ASTM ET77-07 item
-20 °C to 200 °C 0.092 °C 6.5.6.1-6.5.6.4, 6.5.7.4
Partial immersion
-30 °C to < -20 °C 0.18 °C
-20 °C to < 200 °C 0.096 °C
Dial thermometer In-house method :
-30 °C to < -20 °C 0.61 °C CAL-M4002 by
-20 °C to 200 °C 0.59 °C comparison with
> 200 °C to 400 °C 3.09C standard thermometer

[y
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5. gaundl (si@) | Digital thermometer with sensor
Thermocouple type K,T In-house method :
-30 °C to < -20 °C 0.25 °C CAL-M4003 by
-20 °C to 20 °C 0.18 °C comparison with
> 20 °C to 40 °C 0.22 °C standard thermometer
> 40 °C to 60 °C 0.27 °C
> 60 °C to 80 °C 0.32 °C
> 80 °C to 100 °C 0.39 °C
> 100 °C to 120 °C 0.45 °C
> 120 °C to 140 °C 0.52 °C
> 140 °C to 160 °C 0.58 °C
> 160 °C to 180 °C 0.65 °C
> 180 °C to 200 °C 0.72 °C
> 200 °C to 240 °C 1.1°C
> 240 °C to 260 °C 1.2 °C
> 260 °C to 300 °C 1.3 °C
> 300 °C to 340 °C 1.4 °C
> 340 °C to 380 °C 1.5°C
> 380 °C to 400 °C 1.6 °C
Thermocouple type J, E
-30 °C to < -20 °C 0.25 °C
-20 °Ct0 20 °C 0.18 °C
> 20 °C to 40 °C 0.22°C
> 40 °C to 60 °C 0.27 °C
> 60 "C to 80 °C 0.32°C
>80 °C to 100 °C 0.39 °C
> 100 °C to 120 °C 0.45 °C
> 120 °C to 140 °C 0.52 °C
* anawldudueu (+) fissdumudetuusyana 95 % L=
atuft 1 Fausi¥udl 9 fugneu we. 2563 U 22/39
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5. qoumadl (o) | Digital thermometer with sensor In-house method :
Thermocouple type J, E (cont.) CAL-M4003 by
> 140 °C to 160 °C 0.58 °C comparison with
> 160 °C to 180 °C 0.65 °C standard thermometer
> 180 °C to 200 °C 0.72°C
Resistance thermometer
-30 °C to < -20 °C 0.18 °C
-20 °C to 200 °C 0.095 °C
> 200 °C to 400 °C 0.72 °C
Dry block calibrator In-house method :
-30 °C to 0 °C 0.20 °C CAL-M4011 based on
> 0 °C to 100 °C 0.19 °C EURAMET cg-13
> 100 °C to 200 °C 0.24 °C Version 3.0 (02/2015)
> 200 °C to 300 °C 0.31 °C
> 300 °C to 400 °C 0.35 °C
Air chamber (oven, incubator, TLAS G-20
freezer)
-20 °C to 0 °C 0.52 °C
> 0 °C to 100 °C 0.30 °C
> 100 °C to 120 °C 0.69 °C
> 120 °C to 140 °C 0.75 °C
> 140 °C to 160 °C 0.84 °C
> 160 °C to 180 °C 0.95 °C
> 180 °C to 200 °C 1.0 °C

* ananuliudusy (+) N5z
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5. g (s0)

Water bath ( by digital
thermometer with TC sensor )
Above ambient 5 °C to 40 °C
> 40 °C to 60 °C
> 60 °C to 80 °C
> 80 °C to 100 °C

Water bath ( by digital
thermometer with RTD sensor )
10 °C to 28 °C
> 28 °C to 100 °C

Autoclave
105 °C to 120 °C
>120 °C to 135 °C

Liquid in glass thermometer for
retort and pipe
Straight
80 °C to 135 °C
90 © back angle
80 9C to 135 9C

0.52 °C
0.55 °C
0.61 °C
0.62 °C

0.17 °C
0.18 °C

0.69 °C
0.71 °C

0.18 °C

0.19 °C

In—-house method :
CAL-M4006 based on
ASTM E 715-80 item
41.1,4.1.2

In-house method :
CAL-M4006 based on
ASTM E 715-80 item
4.1.1,4.1.2

In-house method :
CAL-M4007 based on
BS 2646 Part 5: 1993
[tem 3.1

In-house method :
CAL-M4014 by
comparison with

standard thermometer

* ananulunuusy (+) s
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5. euugil (o)

6. Wi

Thermo-hygrograph
Temperature
10 °C to 40 °C
Relative humidity
@ 25 °C
28 %
> 28 % to 50 %
> 50 % to 70 %
> 70 % to 90 %

Thermo-hygrometer

Temperature

10 °C to 40 °C
Relative humidity
@ 25°C

28 % to 50 %

> 50 % to 70 %

> 70 % to 90 %

Measuring instrument
DC voltage
0 mV to < 330 mV
330 mVto<33V
33Vto<33V
33Vto< 330V
330 Vto 1000V

0.94 °C

25 %
2.6 %
2.7 %
2.8 %

0.46 °C

22 %
23 %
2.5 %

70 uV/V + 4.4 pv
58 uV/V + 10 uVv
58 uV/V + 82 Vv
64 uVv/V + 0.96 v
64 pV/NV + 6.1 pVv

In-house method :
CAL-M4013 by
comparison with
standard thermometer

and humidity

EURAMET cg-15
Version 3.0 (02/2015)
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DC Current
0mAto <33 mA
33 mAto <33 mA
33 mA to < 330 mA
330mAto<22A
22Ato 10A

Resistance
0Qto<11Q
11Qto<33Q
33Qto<110Q
110 Q to <330 Q
330 Q to < 1.1 kQ
1.1 kQ to < 3.3 kQ
33 kQto < 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 mQto<33mQ
33mQto< 11 mQ
11 mQ to <33 mQ
33 mQ to < 110 mQ
110 mQ to 300 mQ

0.15 mA/A + 0.13 LA
0.12 mA/A + 0.32 LA
0.12 mA/A + 3.9 A
0.35 mA/A + 52 LA
0.70 mA/A + 0.39 pA

0.14 mQ/Q + 9.3 mQ
0.14 mQ/Q + 18 mQ
0.11 mQ/Q + 18 mQ
0.11 mQ/Q + 20 mQ
0.11 mQ/Q + 70 mQ
0.11 mQ/Q + 91 mQ
0.11 mQ/Q + 0.70 mQ
0.11 m/Q + 1.1 mQ
0.13mQ/Q + 7.0 mQ
0.14 mQ/Q + 11 mQ
0.18 mQ/Q + 68 MQ
0.18 mQ/Q + 88 mQ
0.70 mQ/Q + 1.1 mQ
1.2 mQ/Q + 7.2 mQ
58 mQ/Q + 55 mQ
58 mQ/Q + 58 mQ

GRKINIANP] - %ﬂﬂ?’ma’m’ﬁa‘um — -
- YNIFEUNYU - . 9NFEDUNYU
dauingy ANTADULNYULAZNTIN
6. Il (o) Measuring instrument

EURAMET cg-15
Version 3.0 (02/2015)
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6. W1 (o) Measuring instrument

AC voltage

@30 mVto<33mV
10 Hz to < 45 Hz
45 Hz to < 10 Hz
10 kHz to < 20 kHz
20 kHz to < 50 kHz
50 kHz to < 100 kHz
100 kHz to < 500 kHz

@ 33 mV to < 330 mV
10 Hz to < 45 Hz
45 Hz to < 10 kHz
10 kHz to < 20 kHz
20 kHz to < 50 kHz
50 kHz to < 100 kHz
100 kHz to 500 kHz

@033Vto<33
10 Hz to < 45 Hz
45 Hz to < 10 kHz
10 kHz to < 20 kHz
20 kHz to < 50 kHz
50 kHz to < 100 kHz
100 kHz to 500 kHz

@33Vto<33V
10 Hzto < 45 Hz
45 Hz to < 10 kHz
10 kHz to < 20 kHz
20 kHz to < 50 kHz
50 kHz to 100 kHz

4.1 mV/V + 24 pv
1.8 mV/V + 24 uVv
2.4 mV/V + 24 pv
29 mV/NV + 24 pv
4.1 mV/V + 39 uv
12 mV/V + 70 pVv

2.9 mV/V + 58 uv

0.58 mV/V + 24 uv

1.2 mV/V + 24 uv

1.9 mV/V + 47 pv
28 mV/V + 0.20 mV
8.1 mV/V + 0.39 mV

1.8 mV/V + 0.29 mV
0.35 mV/V + 70 pVv
0.93 mV/V + 70 pv
1.7 mV/V + 0.35 mV
28 mV/V + 2.0 mV
58 mV/V + 3.9 mV

1.8 mV/V + 2.9 mV
0.47 mV/V + 0.70 mV
0.93 mV/V + 3.0 mV

2.2 mV/V + 5.8 mV

2.8 mV/V + 20 mV

EURAMET cg-15
Version 3.0 (02/2015)
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6. Tiin (#i9)

Measuring instrument
AC voltage (cont.)
@33Vto<330V
45 Hz to < 1 kHz
1 kHz to < 10 kHz
10 kHz to 20 kHz
@ 330 Vto 1000V
45 Hz to < 1kHz
1 kHz to < 5 kHz
5 kHz to 10 kHz
AC current
@ 0.033 mA to < 0.33 mA
1 kHz to < 5 kHz
5 kHz to 10 kHz
@ 0.33 mAto < 3.3 mA
10 Hz to < 20 Hz
20 Hzto < 45 Hz
45 Hz to < 1 kHz
1 kHz to < 5 kHz
5 kHz to 10 kHz
@ 3.3 mA to < 33 mA
10 Hz to < 20 Hz
20 Hz to < 45 Hz
45 Hz to < 1 kHz
1 kHz to < 5 kHz
5 kHz to 10 kHz

0.58 mV/V + 7.7 mV
0.93 mV/V + 18 mV

1.1 mV/V + 39 mV

0.58 mV/V + 0.093 V

24 mV/V +0.12V
2.4 mV/V + 058V

4.7 mA/A + 5.9 LA
15 mA/A + 5.9 YA

2.4 mA/A + 5.9 YA
1.2 mA/A + 5.9 LA
1.2 mA/A + 5.9 LA
2.4 mA/A + 5.9 LA
7.0 mA/A + 5.9 A

2.4 mA/A + 6.8 LA
1.2 mA/A + 6.8 PA
1.1 mA/A + 6.8 pA
2.4 mA/A + 6.8 LA
7.0 mA/A + 6.8 pA

EURAMET cg-15
Version 3.0 (02/2015)
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6. 914 (#19) Measuring instrument

AC current (cont.)
@ 33 mA to < 330 mA
10 Hz to < 20 Hz
20Hz to < 45 Hz
45 Hzto < 1 kHz
1 kHz to < 5 kHz
5 kHz to 10 kHz
@033Ato<22A
10 Hzto < 45 Hz
45 Hzto < 1 kHz
1 kHz to 5 kHz
@22Ato10A
45 Hz to < 65 Hz
65 Hz to < 500 Hz
500 Hz to 1 kHz
DC power
1.089 Wto < 72.6 W
(3.3Vto33V,033At022A)
10.89 Wto < 726 W
(33Vto 330V, 033 At022A)
1089 W to < 2.2 kW
(330 Vto 1000V, 0.33 Ato 2.2 A)
7.26 W to < 330 W
(33Vto33V,22Ato 10 A)
72.6 W to < 3.3 kW
(33Vto 330V, 22Ato 10 A)
726 W to 10 kW
(330Vto 1000V, 22Ato 10 A)

2.4 mA/A + 36 pA
1.2 mA/A + 36 pA
1.1 mA/A + 36 pA
2.4 mA/A + 36 LA
7.0 mA/A + 36 LA
2.4 mA/A + 0.35 mA
1.2 mA/A + 0.35 mA
8.7 mA/A + 0.35 mA
0.70 mA/A + 2.4 mA
1.2 mA/A + 2.4 mA
3.9 mA/A + 2.4 mA
0.36 mW/W + 0.58 W
0.36 mW/W + 0.58 W
0.36 mW/W + 0.58 W
0.70 mW/W + 0.58 W

0.70 mW/W + 0.58 W

0.70 mW/W + 0.60 W

FURAMET cg-15
Version 3.0 (02/2015)

In-house method :
CAL-M4402 by
comparison with

multiproduct calibrator
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6. v (so) Measuring instrument

AC power

@ 45 Hz to 65 Hz

at power factor = 1
1.089 Wto < 726 W
(3.3Vto33V,033At022A)
10.89 W to < 726 W

(33Vto 330V, 0.33 Ato 2.2 A)
108.9 W to < 2.2 kW

(330 Vto 1 000V, 0.33 Ato 2.2 A)
7.26 W to < 330 W
(33Vto33V,22Ato 10A)
72.6 W to < 3.3 kW

(33Vto 330V, 22Ato 10 A)
726 W to 10 kW

(330 Vto 1000V, 2.2 Ato 10 A)

Capacitance

@50 Hz to 1 kHz
0.33nFto< 11 nF
11 nF to <33 nF
33 nF to <110 nF
110 nF to <0.33 nF
0.33 uF to <1.1 pF
1.1 pFto £3.3 Uk

@50 Hz to 400 Hz
3.3 dF <11 uF
11 uF <33 uF

1.3 mW/W + 0.58 W

1.3 mW/W + 0.58 W

1.3 mW/W + 0.59 W

0.84 mW/W + 0.58 W

0.91 mW/W + 0.59 W

0.91 mW/W + 0.99 W

5.8 mF/F + 0.022 nF
29 mF/F + 0.12 nF
29 mF/F + 0.13 nF
2.9 mF/F + 0.36 nF
29 mF/F + 5.9 nF
4.1 mF/F + 6.8 nF

4.1 mF/F + 13 nF
4.7 mF/F + 0.036 pF

In-house method :
CAL-M4402 by
comparison with
multiproduct calibrator

In-house method :
CAL-M4403 by
comparison

with multiproduct

calibrator
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Capacitance (cont.)

@50 Hz to 200 Hz
33 uF to < 110 pF

@50 Hz to 100 Hz
110 pF to < 330 pF
330 yF to < 1.1 mF

Frequency (amplitude 3 V)
120 Hz to < 1.2 kHz
1.2 kHz to < 10 kHz
10 kHz to < 100 kHz

DC Current clamp
033Ato<22A
22Ato<10A
10Ato< 16.5A
16.5Ato < 110 A
110 A to 500 A
AC current clamp
@45 Hz to 1 kHz
3.3 mAto <33 mA
33 mA to < 330 mA
033Ato<22A
10Ato< 16.5A
165Ato<110A
@45 kHz to 65 Hz
22Ato<10A
110 A to < 500 A

5.8 mF/F + 0.14 pF

8.1 mF/F + 0.68 uF
12 mF/F + 0.68 pF

29 uHz/Hz + 1.4 mHz
29 uHz/Hz + 5.9 mHz
29 uHz/Hz + 0.061 mHz

0.35 mA/A + 0.058 A
0.70 mA/A + 0.058 A
58 mA/A + 0.58 A
58 mA/A + 0.59 A
59 mA/A + 0.59 A

1.1 mA/A+0.058 A
1.1 mA/A+0.058 A
1.2 mA/A+0.058 A
6.0 mA/A+0.60 A
6.0 mA/A+0.60 A

0.70 mA/A+0.058 A
5.9 mA/A+0.59 A

a191n13 - YAANINAINTOVDS o .
- FN8ATAD UL . N BNsaauLiey
GRIVSTIAY nsasufisuLarNITin*
6. Il (si9) Measuring instrument

In-house method :
CAL-M4403 by
comparison

with multiproduct

calibrator

In-house method :
CAL-M4404 by
comparison with

multiproduct calibrator

In-house method :
CAL-M4405 by
comparison with
multiproduct calibrator

and 50 turn coil current

T
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6. il (sin) Measuring instrument

Resistance temperature

Detector (RTD) PT 385, 1009

(ITS-90)
-200 °C to < -166 °C
-166 °C to < 26 °C
26 °C to < 300 °C

300 °C to < 650 °C

0.049 °C

0.067 °C
0.090 °C

0.14 °C

In-house method :
CAL-M4406 by
comparison with

multiproduct calibrator
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1. 4@

Surface Plate

150 mm x 150 mm
300 mm x 300 mm
400 mm x 400 mm
500 x 500 mm

600 mm x 600 mm
750 mm x 750 mm
900 mm x 900 mm

1 000 mm x 1 000 mm
1100 mm x 1 100 mm
1200 mm x 1 200 mm
1400 mm x 1 400 mm
1 500 mm x 1 500 mm
1 600 mm x 1 600 mm
1 800 mm x 1 800 mm
2 000 mm x 2 000 mm
2300 mm x 2 300 mm
2 500 mm x 2 500 mm
2 600 mm x 2 600 mm
2 800 mm x 2 800 mm
3000 mm x 3 000 mm

Linear scale with indicator
0 mm to 2 000 mm

> 2 000 mm to 15 000 mm

0.90 um
1.3 um
1.3 um
1.4 um
1.6 um
1.7 pm
1.9 um
2.1 um
22 um
23 um
2.5 um
2.7 um
2.8 um
31 um
33 um
37 um
4.0 pm
42 pm
4.6 um
51 um

2 6 2
Sqrt(0.0020 +(2.1x10 1))

mm, L in unit mm

2 6 2
Sqrt(0.0060 +(2.1x10 1))

mm, L in unit mm

In-house method :
CAL-M1201 by direct
measurement with

electronic level meter

In—house method :
CAL-M1401 by
direct measurement

of laser interferometer
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0Omm to 10 mm

> 10 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

Gauge block comparator

0 mm to 100 mm

Sqrt (0.17°+(1.3x10°L))
pm, L in unit um
Sqrt (0.18°+(1.3x10°L))
pm, L in unit um
Sqrt (0.23°+(1.3x10°°L)%)
pm, L in unit um
Sqrt (0.29°+(1.3x10°L)%)
pm, L in unit um
Sqrt (0.38°+(1.3x10°L)%)
pm, L in unit pm
Sqrt (0.29°+(1.3x10°L))
pm, L in unit um
Sqrt (0.31°+(1.3x10°L)
pm, L in unit um
Sqrt (0.32°+(1.3x10°L)%)
um, L in unit pm
Sqrt (0.36°+(1.3x10°L)%)

um, L in unit um

0.042 pm

#1113 - VAAMUANNTOVDS e -
- FYNTEBUMNYY - - WNTADUYEU
dautngu ANTEBULNEULALNITIN®
1.Dimension Universal length measuring In-house method :
(cont.) Machine (ULM) CAL-M1300 direct

measurement with

gauge block

EURAMET cg-2 version 02
(03/2011)
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2.478 Balance In-house method :
1 mg 5.3 ug CAL-M2001 based on
>1mgto2mg 5.3 pg UKAS LAB14 : 2015
>2mgto5mg 5.4 pg
>5mg to 10 mg 7.1 pg
> 10 mg to 20 mg 8.9 ug
> 20 mg to 50 mg 11 pg
> 50 mg to 100 mg 14 pg
> 100 mg to 200 mg 17 pg
> 200 mg to 500 mg 22 ug
>500mgtolg 26 pg
>1lgto2g 34 ug
>2¢gtob5g 43 ug
>5¢to10¢g 53 ug
>10gto20¢ 71 ug
>20¢gto50¢g 110 pg
> 50 gto 100 ¢ 0.20 mg
> 100 g to 200 ¢ 0.38 mg
> 200 g to 500 ¢ 0.97 mg
> 500 g to 1 kg 2.1 mg
> 1 kg to 2 kg 12 mg
> 2 kg to 5 kg 23 mg
> 5 kg to 10 kg 92 mg
> 10 kg to 20 kg 180 mg
> 20 kg to 30 kg 0.25¢
> 30 kg to 40 kg 0.84 ¢
> 40 kg to 50 kg 0.85¢
> 50 kg to 60 kg 0.86 ¢
> 60 kg to 100 kg 41¢
> 100 kg to 200 kg 18 ¢
* drmuiliiuiuey (+) AssRuanudetulseana 95% L,
atufl 1 AausiSuil 9 Aueneu w.e. 2563 W 35/39
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2 114 (79) Balance (cont.) In-house method :
> 200 kg to 300 kg 27 ¢ CAL-M2001 based on
> 300 kg to 400 kg 45 ¢ UKAS LAB14 : 2015
> 400 kg to 500 kg 52¢
> 500 kg to 600 kg 59 ¢
> 600 kg to 700 kg 87 ¢
> 700 kg to 800 kg 90 ¢
> 800 kg to 900 kg 96 ¢
> 900 kg to 1 000 kg 103 ¢
3. AaFAnS Pneumatic In—-house method :
-85 kPa to 0 kPa 1.5 kPa CAL-M2201 based on
> 0 kPa to 690 kPa 1.3 kPa BS EN 837-1: 2016
> 690 kPa to 1 379 kPa 1.9 kPa by pressure calibrator
Hydraulic
0 kPa to 34 475 kPa 45 kPa
> 34 475 kPa to 68 950 kPa 95 kPa
Pressure indicator In-house method :
Pneumatic CAL-M2202 direct
0 kPa to 1 000 kPa 1.1 kPa measurement with
Hydraulic pressure calibrator
0 kPa to 34 475 kPa 17 kPa
> 34 475 kPa to 59 987 kPa 41 kPa
4. gaungdl Dial thermometer In-house method :
-30 °C to 125 °C 0.61 °C CAL-M4002 by
> 125 °C to 200 °C 0.92 °C comparison with
> 200 °C to 400 °C 3.0 °C standard thermometer

* anpnuluniusu (+) Aseduanudasiulszanmd 95%
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4. 9eunqdl ()

Digital thermometer with sensor
Thermocouple type K, T
-30 °C to 25 °C
> 25 °C to 50 °C
> 50 °Cto 75 °C
> 75 °C to 100 °C
> 100 °C to 125 °C
> 125 °C to 150 °C
> 150 °C to 175 °C
> 175°C 1o 200 °C
> 200 °C to 225 °C
> 225 °C to 250 °C

> 250 °C to 300 °C
> 300 °C to 325 °C

> 325 °C to 375 °C

> 375 °C to 400 °C
Resistance thermometer

-30 °C to 125 °C

> 125 °C to 400 °C

Air chamber (Oven, Incubator,
Freezer)

-20 °C to 0 °C

> 0 °C to 100 °C

> 100 °C to 120 °C

> 120 °C to 140 °C

> 140 °C to 160 °C

> 160 °C to 180 °C

> 180 °C to 200 °C

0.23 °C
0.29 °C
0.35 °C
0.42 °C
0.49 °C
0.89 °C
0.95 °C
1.0 °C
1.1 °C
1.2 °C
1.3 °C
1.4 °C
1,5 °C
1.6 "°C

0.18 °C
0.72 °C

0.52 °C
0.30 °C
0.69 °C
0.75 °C
0.84 °C
0.95 °C
1.0 °C

In-house method :
CAL-M4003 by
comparison with

standard thermometer

TLAS G-20
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4. geungil (se)

Water bath ( by digital

thermometer with TC sensor )

Above ambient 5 °C to 40 °C 0.52 °C
> 40 °C to 60 °C 0.55 °C
> 60 °C to 80 °C 0.61 °C
> 80 °C to 100 °C 0.62 °C

Water bath ( by digital

thermometer with RTD sensor )

10 °C to 28 °C 0.17 °C

> 28 °C to 100 °C 0.18 °C
Autoclave

105 °C to 120 °C 0.69 °C

>120 °C to 135 °C 0.71 °C

In-house method :
CAL-M4006 based on
ASTM E 715-80 item
41.1,41.2

In—-house method :
CAL-M4007 based on
BS 2646 Part 5 : 1993

item 3.1

* aanulabiusu (+) AseAuAmNTaTuUTENNM 95%
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5. 1A% pH meter In-house method :
DC voltage CAL-M4201 by direct
-177.48 mV 0.12 mVv measurement using
0 mV 0.086 mV standard voltage
177.48 mV 0.12 mV calibrator and using
nominal pH certified reference
4 0.011 material
7 0.020
10 0.053

* aanuliniuey (+) NseAumIUTiDIuUIZI 95 %
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