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1. iJ� Micrometer for external In-house method 

measurement CAL-M 1001 based on

0 mm to 13 mm 0.71 µm JIS B 7502 : 2016 
> 13 mm to 25 mm 0.89 µm table 9 and table 14 
> 25 mm to 50 mm 1.5 µm

> 50 mm to 75 mm 2.1 µm

> 75 mm to 100 mm 2.8 µm

> 100 mm to 125 mm 6.7 µm

> 125 mm to 150 mm 7.1 µm

> 150 mm to 175 mm 7.5 µm

> 175 mm to 200 mm 7.9 µm

> 200 mm to 225 mm 8.4 µm

> 225 mm to 250 mm 8.9 µm

> 250 mm to 275 mm 9.4 µm

> 275 mm to 300 mm 9.9 µm

> 300 mm to 350 mm 11 µm

> 350 mm to 375 mm 12 µm

> 375 mm to 425 mm 13 µm

> 425 mm to 475 mm 14 µm

> 475 mm to 500 mm 15 µm

> 500 mm to 550 mm 16 µm

> 550 mm to 600 mm 17 µm

> 600 mm to 625 mm 18 µm

> 625 mm to 675 mm 19 µm

> 675 mm to 700 mm 20 µm

> 700 mm to 750 mm 21 µm

> 750 mm to 800 mm 22 µm

> 800 mm to 825 mm 23 µm

* ri1m1l.11llbb1.l1..1e:i1..1 (±) �'i��ur111l.lbzjmfmh�:i.nru 95 % �. 
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1. �&\ (IYieJ) Electrical comparator with 
probe (Linear Type) 

0 µm to 2 000 µm 0.44 µm 

Dial Gauge Tester 
0 mm to 25 mm 1.2 µm 

Precision Level 
-1.0 mm/m to 1.0 mm/m 8.0 µm/m 

Gauge Block 
0.5 mm to 10 mm 0.066 µm 
> 10 mm to 25 mm 0.076 µrn 
> 25 mm to 50 mm 0.11 µm 
> 50 mm to 75 mm 0.13 µm 
> 75 mm to 100 mm 0.16 µm 

Surface Plate 
150 mm x 150 mm 0.90 µm 
300 mm x 300 mm 1.3 µm 
400 mm x 400 mm 1.3 µm 
500 mm x 500 mm 1.4 µm 
600 mm x 600 mm 1.6 µm 
750 mm x 750 mm 1.7 µm 
900 mm x 900 mm 1.9 µm 
1 000 mm x 1 000 mm 2.1 µm 
1 100 mm x 1 100 mm 2.2 µm 

* f11fl11:l.J bJml'WeJ'W (±) �d��Ufl11:l.Jb zjmrmJ';i�:l.Jlru 9 5 %
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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-MllOl based on 
JIS B 7506 : 2004

item 10.2 

In-house method 
CAL-M1201 by direct 
measurement with 
electronic level meter 

cCk. 
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4. brl� (\,lel) Volumetric pipette 
20 ml 0.006 4 ml 
25 ml 0.006 6 ml 
50 ml 0.011 ml 
100 ml 0.017 ml 

Measuring pipette 
0.1 ml to 2 ml 0.002 6 ml 
5 ml 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 
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 
2 ml 0.006 8 ml 
5 ml 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 

* fl1rl11l.JhJm1ml'U (±) �"a��'Url11l.Jbzjmrm.b�l.J1ru 95 %
., ' 
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ASTM E 542-01 

ASTM E 542-01 

ASTM E 542-01 

ASTM E 542-01 
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4. bfl� (�el) Volumetric flask 
250 ml 0.049 ml 
500 ml 0.072 ml 
1 000 ml 0.14 ml 
2 000 ml 0.26 ml 

Measuring cylinder 
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

0.053 µl 
0.054 µl 
0.69 µl 
0.72 µl 

0.80 µl 
1.1 µl 

>10 µl to 100 µl
>100 µl to 200 µl
>200 µl to 1 000 µl
>1 ml to 2 ml

>2 ml to 5 ml

>5 ml to 10 ml 

Dispenser
1 ml to 2 ml 0.001 5 ml 
> 2 ml to 5 ml 0.003 5 ml 
> 5 ml to 10 ml 0.007 O ml 
> 10 ml to 20 ml 0.014 ml 
> 20 ml to 25 ml 0.017 ml 

* r11m1�1�ml'Llei'Ll (±) �1��um1�bzjm!'Ui.J1�mru 95 %
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ASTM E 542-01 

ASTM E 542-01 

In-house method 
CAL-M3002 based on 
ISO 8655-6 : 2002 

In-house method 
CAL -M3003 based on 
ISO 8655-5.6 : 2002 

� 

1 µl to 100 µl 0.027 µl 
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Thermo-hygrogra ph 
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 mV to < 3.3 V 
3.3 V to <33 V 
33 V to< 330 V 
330 V to 1 000 V 

.. 

'tl� m 1�611�1'afl'tl eJ-:i 
fl1'a?i eltJb 'Vl tJUbb6'1 � fl1 'a1 �* 

0.94 °C 

2.5 % 
2.6 % 
2.7 % 
2.8 % 

0.46 °C 

2.2 % 
2.3 % 
2.5 % 

70 µVIV+ 4.4 µV 
58 µVIV+ 10 µV 
58 µVIV+ 82 µV 

64 µVIV+ 0.96 µV 
64 µVIV+ 6.1 µV 

* fi1m1�1lJbb'W'Uel'U (±) �';j��Ufl11�bzjmi''Uth�mru 95 %
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In-house method 
CAL-M4013 by 
comparison with 
standard thermometer 
and humidity 

EURAMET cg-15 
Version 3.0 (02/2015) 
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6. ไฟฟา (ตอ) Measuring instrument 
AC current (cont.) 
@ 33 mA to < 330 mA 

10 Hz to < 20 Hz 2.4 mNA + 36 µA 
20 Hz to < 45 Hz 1.2 mNA + 36 µA 
45 Hz to < 1 kHz 1.1 mNA + 36 µA 
1 kHz to < 5 kHz 2.4 mNA + 36 µA 
5 kHz to 10 kHz 7.0 mNA + 36 µA 

@ 0.33 A to < 2.2 A 
10 Hz to < 45 Hz 2.4 mNA + 0.35 mA 
45 Hz to < 1 kHz 1.2 mNA + 0.35 mA 
1 kHz to 5 kHz 8.7 mNA + 0.35 mA 

@ 2.2 A to 10 A 
45 Hz to < 65 Hz 0.70 mNA + 2.4 mA 
65 Hz to < 500 Hz 1.2 mNA + 2.4 mA 
500 Hz to 1 kHz 3.9 mNA + 2.4 mA 

DC power 
1.089 W to < 72.6 W 0.36 mW/W + 0.58 W 
(3.3 V to 33 V, 0.33 A to 2.2 A) 
10.89 W to< 726 W 0.36 mW/W + 0.58 W 
(33 V to 330 V, 0.33 A to 2.2 A) 
108.9 W to< 2.2 kW 0.36 mW/W + 0.58 W 
(330 V to 1 000 V, 0.33 A to 2.2 A) 
7.26 W to < 330 W 0.70 mW/W + 0.58 W 
(3.3 V to 33 V, 2.2 A to 10 A) 
72.6 W to < 3.3 kW 0.70 mW/W + 0.58 W 
(33 V to 330 V, 2.2 A to 10 A) 
726 W to 10 kW 0.70 mW/W + 0.60 W 
(330 V to 1 000 V, 2.2 A to 10 A) 

* fi1m1l.lhJml'WeJ'W (±) �1��ur111mzjm1''U'lJ1�:u1ru 95 %
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Version 3.0 (02/2015) 

In-house method 
CAL-M4402 by 
comparison with 
multiproduct calibrator 
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1. ij�

., ' 

"" 'a 1 cJ fl1 'a ?I el tJb VI cJ tJ

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 
1 100 mm x 1 100 mm 
1 200 mm x 1 200 mm 
1 400 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 
2 300 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 
3 000 mm x 3 000 mm 

Linear scale with indicator 
0 mm to 2 000 mm 

> 2 000 mm to 15 000 mm

"" '/J\91 fll 1lJ?l1111'a ti'/J el.:J
fl1'a?leltJb vi cJUbb6'l� fl1'a1 \91* 

0.90 µm 
1.3 µm 
1.3 µm 
1.4 µm 
1.6 µm 
1.7 µm 
1.9 µm 
2.1 µm 
2.2 µm 
2.3 µm 
2.5 µm 
2.7 µm 
2.8 µm 
3.1 µm 
3.3 µm 
3.7 µm 
4.0 µm 
4.2 µm 
4.6 µm 
5.1 µm 

2 -6 2 

Sqrt(0.0020 +(2.lxl0 l)) 
mm, l in unit mm 

2 -6 2 

Sqrt(0.0060 +(2. lxl0 l) ) 
mm, l in unit mm 

* 1-11m1J.J1lJmltielti (±) �'a�1'1Ufl17J.Jbzjmrtiu1�mru 95%

QUU°Yi 1 (?l.:Jbb�1'U°Yi 9 nmrn.J'U 'W.f'l. 2563 'Vl°IJ1 33/39 

.... "" 15 fl1 'a ?I el'U b VI cJ tJ

In-house method 
CAL-M1201 by direct 
measurement with 
electronic level meter 

In-house method 
CAL-M1401 by 
direct measurement 
of laser interferometer 

&z. 







-a1 mi� tB EJ � tt 'U'U�1 EJ 1 u{u-aeNl1eJ�u�u�m-am:iu t vi EJ'U 

1uiU-:iel.:Jb�"ll� 20(111/0790

V!l.J1tlb�'LJf11'fr'IJ'jeJ�� : l;'feJ'I.Jbvi�'IJ 0030 
l;'f()1'UJl1'1/f\�eJ�'IJi]u�f11'j Dm1'j 0 'Ue)f1l;'f()1'U� □ i1f1'j11 □ bf1�eJ'Uvi 

d l;'f1'1J1f11'j 
d '1J �f1111Jl;'f 1l.J1'j �'LJ e)� 

d 'j1�f11'jl;'feJ'I.Jb vrnu 
f11'jl;'f eJ'IJ b vi �'IJ bb�� f11'j1 �* l;'feJ'I.Jb Vl �'IJ 

2. มวล (�eJ) Balance (cont.) 
> 200 kg to 300 kg 27 g 
> 300 kg to 400 kg 45 g 
> 400 kg to 500 kg 52 g 
> 500 kg to 600 kg 59 g 
> 600 kg to 700 kg 87 g 
> 700 kg to 800 kg 90 g 
> 800 kg to 900 kg 96 g 
> 900 kg to 1 000 kg 103 g 

3. f1�P11l;'f�{ Pneumatic 
-85 kPa to 0 kPa 1.5 kPa 
> 0 kPa to 690 kPa 1.3 kPa 
> 690 kPa to 1 379 kPa 1.9 kPa 

Hydraulic 
0 kPa to 34 475 kPa 45 kPa 
> 34 475 kPa to 68 950 kPa 95 kPa 

Pressure indicator 
Pneumatic 

0 kPa to 1 000 kPa 1.1 kPa 
Hydraulic 

0 kPa to 34 475 kPa 17 kPa 
> 34 475 kPa to 59 987 kPa 41 kPa 

4. e)f;l.JV!JliJ Dial thermometer 
'V 

-30 °C to 125 °C 0.61 °C 
> 125 °C to 200 °C 0.92 °C 
> 200 °C to 400 °C 3.0 °C 

* ri1r1111JhJml'Ue1'U (±) �'j��ur1111Jbzjmi'U'IJ'j�l.J1ru 95%
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In-house method : 
CAL-M2001 based on 
UKAS LAB14: 2015 

In-house method : 
CAL-M2201 based on 
BS EN 837-1 : 2016 
by pressure calibrator 

In-house method : 
CAL-M2202 direct 
measurement with 
pressure calibrator 

In-house method 
CAL-M4002 by 
comparison with 
standard thermometer 

� 










