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function Measure(tocl_id) {
g:g‘l’;g‘l’: o, if (tool_id.status== "CALIBRATED") {
01001111 h return sensor.read();
( z M= C‘I NN else {
T mm/inch C3 nent / 7 i error("RECALIBRATION_REQUIRED");
~ ;; )
|n|||m||n|||||| 3 CuslE L0 AL AL LT A B ]
o—110_!2g 5.- g z[ﬁxvz 70 80 90 100 110 : : : o E=ram=e
7 TSt | "“ Ly s s el gt sl [ . J=h i
> OFF COON _ CO ZERO J —:_i NN | '"* DATA STREAN: 7.1.5
) CALIBRATION_RECORD: OK
@ \ TOLERANCE: 10.02
| [ 01001001 | 01010011 | |
function Measure(tool_id) { L———| 1001001
if (tool_id.status == “CALIBRATED") { 01010011
return sensor.read(); 010€1111
} else {
error("RECALIBRATION_REQUIRED");
}
}
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STRUCTURAL WARNING:
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CRITICAL FAILURE POINT
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ISO/IEC17025:2017
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/RN International

ISO

Organization for
NS Standardization
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INTERNATIONAL
(CO m pete n Ce) I EC ELECTROTECHNICAL

2] COMMISSION

2. fenudunaslumsitsms
(impartiality)
3. amsdfdeneasuasn (consistent)
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<+ 150 Guide 25 -1978
<+ 1S5S0 Guide 25 -1982
< 150 Guide 25 -1990

» ISO/IEC 17025 - 1999
» ISO/IEC 17025 — 2005

<+ ISO/IEC 17025 — 2017
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vasiduaavIwazveutsluTuseinuRnns
(Scope of Accreditation for Calibration)

Tususeaavi 21-LB0014
(Certification no. 21-LB0014)

YoneHUnAnns A0NUUNINTINYAITIR
(Laboratory Name) (National Institute of Metrology (Thailand))
NUYLAVNITSUTDI d@aulngu 0144
(Accreditation No.) (Calibration 0144)
auun 13 29N IVIAIUAIUN 30 NeATINTEY 2566 IUN 5 Auengu 2570
(Issue No. 13) (Valid from) (30" November 2566 (2023)) (Until) (5™ September 2570 (2027))
aonunwiesUfuins B ans O wenaowi O $as O wwdoud O wawanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
ANU1N15 . INANUANUNTOVD — .
" S18NFABUWIEU - o 29N15EUNIYU
AUV il NFEARULNEULALNNTIN SN
(Field of Calibration) (Calibration and Measurement Capability*)
1. AU Hardness
(1. Hardness) Rockwell hardness reference ISO 6508-3 : 2015
block Rockwell scale A
20 HRA to 95 HRA 0.40 HRA
Rockwell hardness reference
block Rockwell scale B
10 HRBW to 100 HRBW 0.40 HRBW




-TISTR

|

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0114 MTC No. EEL. BP. 38/1267
CALIBRATION CERTIFICATE

Submitted by : Skilltech and Environmental Co.,Ltd.

Address : 19/486-487 M.4, Rangsit, Thanyaburi, Pathumthani 12110.

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated :

Description : Sound Calibrator
Manufacturer : Tenmars

Model : TM-100

Serial No. : 160100571 (ID.No : FI-A01)

Standards used : 1. Digital Function Synthesizér NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

Ambient Environment

Temperature :(23+3)°C

Relative Humidity : (50 + 15) %

Ambient Pressure  :(101.325 + 1.500) kPa
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VIM = Vocabulary International of Basic and General

Terms in Metrology

JCGM 200:2012

International vocabulary of
metrology - Basic and general
concepts and associated terms
(Vim)

3rd edition

2008 version with minor corrections

Vocabulaire international de
métrologie — Concepts
fondamentaux et généraux et
termes associés (VIM)

3¢ édition

Version 2008 avec corrections mineures
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2 TUNUNADINITIAAT (Product)
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N174aUWeL (Calibration)
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*&e (Range)

TINAIMHNANNNTN AT LIETU (ANLANFINUBIGIAATLIAEP)

Qu/ |

fife109999 [a; b] ABAMNUANGN b - a uazpnuanslng ra; b].

EXAMPLE r[-4;2]=2~-(-4)=6

VHNIIE AN97 “NITLE (span)” UeAfnlEd1niuLuaAni.
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Accuracy & Precision

(a) Low accuracy
Low precision

(b) Low accuracy
High precision

(¢) High accuracy
Low precision

(d) High accuracy
High precision
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SPECIFICATIONS

|_Metric .

Order No. Range | Resolution Accuragy*' Flatness Parallelism Mass
293-140 0-25mm T 265¢
with SPC data 293-141 25 - 50mm +1pum 3259
output 293-142 50 - 75mm i 465q

293-143  |75- 100mm +2um 620
203145 | 0-25mm | 0™ : 0.3ym 2653
without PC | 293-146 | 25- 50mm £1ym fpm 3259
data output 293-147 | 50- 75mm ; 465q
293-148 | 75- 100mm +2um Hm 6209

*1 Excluding quantizing error




return to the absolute mode and display of the true

position from the origin point. Dimensions Unit: mm
L

Technical Data A |

Display: LCD Bl o ‘

Functions: Origin-Set, Zero-Set, power on/off, inch/mm =

conversion (inch/mm type only)

Battery: SR44 (1 pc.) (938882)

Battery life: Approx. 3.5 years under normal use
Maximum response speed: Unlimited

Alarm: Low voltage, scale contamination, counting value
composition error

Operating temperature: 0°C to 40°C

|
16

L a b C
0-100mm 180 40 21 165
0- 150mm 231 40 «dlinnded

SPECIFICATIONS 0-200mm 288 50 245 20
Range Order No. Resolution Accuracy Mass Remarks
0-100mm 500-180 0.0lmm +0.02mm 137g With depth measuring rod (@1.9mm]
0-150mm 500-181 0.0lmm +0.02mm 1629 With depth measuring bar (blade]
0-200mm 500-182 0.0lmm +0.02mm 1929 With depth measuring bar (blade)
Range Order No. Resolution Accuracy Mass Remarks e
0-4"(0-100mm|] 500-195  .0005°/0.01mm +.0010" .30 Ibs. : With depth measuring rod (23/40°)
0-6"(0- 150mm) 500-196 .0005"/0.01mm +.0010" .36 Ibs. With depth measuring bar (blade)
500-159* .0005"70.01mm +.0010" .36 Ibs. With depth measuring bar (Blade)
500-160** .0005°70.0Tmm +.0010" .36 Ibs. With depth measuring bar (blade)
0-8"(0-200mm) 500-197 .0005"/0.01mm +.0010" .42 Ibs. With depth measuring bar (blade)
500-163* .0005"/0.01mm 200100 42 Ibs. With depth measuring bar (blade)
500-164** .0005°/0.01mm 200107 véAzibs. “With depth measuring bar (blade)
0-12" (0 - 300mm| 500-193 10005"70.01mm +.0015" 77 Ibs. " With depth measuring bar (blade)
500-165* .0005"70.01mm +.0015" 77 Ibs. With depth measuring bar (blade)
500-166** .000570.01Tmm +.0015" 77 Ibs. With depth measuring bar (blade)

*Provided with carbide-tipped jaws for OD measurement
**Provided with carbide-tipped jaws for OD & ID measurements




Specifications

)

~ \ \“
@ &
%> >
H55 \ H56 »

p p

Range pH | -2.0to 16.0 pH -2.00 to 16.00 pH
Temp | -5.0 to 60.0°C / 23.0 to 140.0°F -5.0 to 60.0°C / 23.0 to 140.0°F
Resolution pH | 0.1 pH 0.01 pH
Temp | 0.1°C/0.1°F 0.1°C / 0.1°F

Accuracy pH | =0.1 pH +0.05 pH
(@25°C) Temp | £05°C/ =1°F +0.5°C / =1°F
Typical EMC pH | *=0.1pH +0.02 pH
Deviation Temp | £0.3°C [ =0.6°F +03°C / =0.6°F
Calibration automatic, 1 or 2 points automatic, 1 or 2 points

with 2 sets of memorized buffers with 2 sets of memorized buffers

(pH 4.01, 7.01, 10.01 (pH 4.01, 7.01, 10.01

or 401, 6.86, 9.18) or 401, 6.85, 9.18)
Temperature Compensation automatic, from -5 to 60°C automatic, from -5 to 60°C
Probe Mi56P (replaceable) Mi56P (replaceable)
Environment -9 to 50°C / 32 to 122°F; max BRH 100% -5 to 50°C / 32 to 122°F; max BRH 100%
Battery Type 4 x 1.5V; |IEC LR44, A76 (included) 4 x 1.5V; IEC LR44, A76 (included)
Battery Life approx. 300 hours of use approx. 300 hours of use
Auto-off after 8 minutes of non-use after 8 minutes of non-use
Dimensions 200 x dia 38 mm 200 x dia 38 mm

Weight

100 g

100 g




« 1 INAR AR UIDIN 16 (Error of measurement)

oYY WATBIMTIA (FTIDMe 30T PANIATANARR) AULA5S
A 1 z::i v o Y A 1 z::l z::i v v A
(Ao laanasiuld visaeman Master) 2098976109MTIa %38

I
1 A

ANNAMARRY = MTWLA (Reading value) — Ma3d (True value)
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Y 'y, —dll
-maunlalvinneag (Correction) — ==

ennefy  WedailunanmsnTetinsvSuTaaRaMTInT g Neias
(Uncorrected result) 2azuufidamufianaia laae Correction den

WNNUANNRANAINYITEUY (Error) WeleaITadnanaasainun wae

Correction = - (Error) = True value - Reading value
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-8 [ussaulumsin (Uncertainty of measurement)

A 6:::1 z:ll ¥ Y, Y I o I
®AN Elﬁ\‘i IWIFTNEGIBIVIEN B IUINUNNTINT @%ﬂuaﬂamﬂmzmﬁmzﬁn ANIIANIQN

1
~ v I A wvaAa A

FeansnTnuanevasieigninathaaumasung viarmenu lumalfu@de -

MSUSeanmT e aasnudn NN Inataeneng lIsrua L ”
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A laiinon 398 (Uncertainty of measurement)
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A sisinoulumsin (Uncertainty of measurement)

o o lslinawiarSinameneTinevimneneuau e sz

YNMSFOUWLY 1%

-mmvl,aiLLmLuama@mmgmﬁeL%’
. ol lalefumeriuginsalild

+ MIRMIMLNDANGTTN (ﬂ’mﬂait,l,mtuammﬁ@ﬁunﬂ ) MIMENAA)

- ABNEUWINTaNE 1aLATMIFITaYE
- PBMIFRUNIEL
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- ANNANITFOUNALL (Traceability)

PHNRID AUANTTAIBINAANTIBINITTANAINITNY

o o sw o 4o
AMNANAUSNLNIATIIUNNNCEN 19 me1vialdaziilu
HIRTFIURNAYTONINTTIULITNG  wazANNANAUEHATHIUNNg

wraumeunutugnidacingldannnas




Traceability Chart

National Standard

Reference Standard

Working Standard

Measuring and test equipment

B

47




SI Unit

length (A1) Metre (1U$19)
mass (4229) Kilogram (ﬁTaﬂ%’aJ)
time (1321) Second ("31!”]‘7])

. J
electric current (NISLA hl‘N‘lf’h) Ampere (L!@lll!fﬂ’i )

thermodynamic temperature (@UUUNAIN)  Kelvin (1AAIU)

amount of substance (USu1atue9a15) Mole (Tua)

luminous intensity (ﬂ’J”IiJ!f’lgl}jJ“U’éN A0
: Candela (LLAULARDT)
A7)

mol

cd



http://../Material/%E0%B8%A8%E0%B8%B1%E0%B8%9E%E0%B8%97%E0%B9%8C%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%94%E0%B9%89%E0%B8%B2%E0%B8%99%E0%B8%A1%E0%B8%B2%E0%B8%95%E0%B8%A3%E0%B8%A7%E0%B8%B4%E0%B8%97%E0%B8%A2%E0%B8%B2.docx

- AIAINARIAAADUN AN [AFNAA

(Maximum permissible error ; MPE)

Qu/ 1

° ‘VIQJWEIEN mmmmmmﬂmmLﬂ@@um@\‘immmmu WUSIL AN

v v o

LU N89nNIuAn detuelUaudan1vuaannisvisadaiiasu

A9 °] 289N1990 LATEINETR 1TasTUUIATNIAN LA
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« MIIIUFDLNATDLTIEIL (Verification of calibration result)
=X = % = % I
UNIED m?ﬂuﬂuimmmmﬂmuLL@zumnﬁmLmemLﬂiﬂﬂﬁﬂy
v o dl v
daniuuanseyly

VHIELNE NN9INIUADLAZLTUATANTIATIAANNITINILUTEUINIANT

v 1
%4

= = = o o 1 o dIQJ Qi Y 1 A
GﬁﬂﬂﬂiﬂﬁlLﬂ?ﬂﬂNﬂQﬂﬂ‘Uﬂ’]ﬂﬁduﬂﬂ/lgﬂ@\‘ilﬁﬁ\l’]mw AATURAEUTNIITIATNANATA

nuanliigegn (Maximum Allowable Error) m1ufiseylunimnggiuize

N9l UvTaAUANHIIZIANIZUBINIFIANITLATEITA




= e : : :
N1TNIURARUNAZBRLLLNEL (Verification of calibration result)

HANIINIURAUAINNTON A AR KL L AT1azamttinun g9
QTARNINITUTULAY  (Adjustment) UTRATHDITANLEN  WTDAALNTA
=\ = v v = o I v a o 1 v =
visamptevidld  visan uuadaelia . luynnstisenandsasy
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(Galibratiop &,
e
,’C‘

2

Equipment name :
Model :
Range :
Temp :
ID No. :

wasdfiienissauiiau

= a. = P o’ =3
UIEHN DUANILAWA LDUE ANRLUIBY BN

Digital balance
AZ214

0-210 g
23.5 oc
LA-B-04

& = &

FLWIN INA

199/486-487 1i3] 4 A.FIFNA-UATUIUN AL.3IFA 2.5WY3 3. UNas13E 12110

Manufacturer : Sartorius
Serial no. : 28092267 Date of calibration : 23-05-2020

Resolution : 0.1
Relative Humidity :43
Atmospheric Pressure : 755

3. Departure of indication from nominal value

mg
%
mBar

Cert. no. : 2020/05-01

Applied weight Balance reading Correction value Uncertainty Converage factor
(9) (9) (9) (+ mg) (k)
Unload 0.0000 0.0000 0.06 2.00
0.0100 0.0098 0.0002 0.12 2.00
0.0500 0.0500 0.0001 0.10 2.00
1.0000 1.0000 0.0000 0.07 2.00
5.0000 4.9999 0.0001 0.07 2.00
10.0000 10.0000 0.0000 0.17 2.00
15.0000 15.0001 -0.0001 0.11 2.00
20.0000 20.0000 0.0000 0.16 2.00
30.0000 30.0001 -0.0001 0.08 2.00
50.0000 50.0001 -0.0001 0.12 2.00
100.0000 100.0001 -0.0001 0.17 2.00
150.0000 150.0001 -0.0001 0.21 2.00
200.0000 200.0001 -0.0001 0.24 2.00

Calibration by
Thitibhop Ketkaew

Approved by
Tawe Kunsamut




MANNFINANNLNYU (Accuracy) VodLeaaiinde




ANUNY (Accuracy)

*  117874A1 Accuracy

o dhs -
millduen Error gefigafianagliannmisinesiiedas lUsarsauds
Ineidn# Accuracy sinazgnisuansiasaanaly Accuracy Mvanatlsangla
=
naegluuy Ag
1. lugilaessaulsiigde

4 Uan9n Vernier Caliper 9116 0 — 150 mm & Accuracy + 0.02 mm

D__

NUILAIININ ANHANAIAZIZATRS Vernier Caliper ANNANIBEN + 0.02 mm
o o 1 dl 1 % 1
Awiudtnanulann o A
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ANUNY (Accuracy) (F18)

2. Tugtlaasilaifusiaes Full Scale (FS) 1a4iATasladne

e o

|1 Accuracy + 0.5 % FS 1a9itaainin lhgegn 5 Taad uxneaa1ug)

I
g

ANRANAIAGIAATN IFLTY (+ 0.005)(5) = + 0.025 Toasl dmdurAnauli

v/ 1

N °] ANIBHLABTAINANY
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ANUNY (Accuracy) (A18)

3. lugtreatlafidudaesmaening (Span) aadLATaNa4m

17 Accuracy + 0.3 % of Span 184 Pressure Gauge 2u1m 20 — 50 psi

v
o o

AWUANMNNANAIAGIGADY Pressure gauge i (+ 0.003)(50-20)

*
0.09 psi dmFupnaulann o Arwedlutae 20 — 50 psi 189 Pressure

Gauge AINANN
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ANUNY (Accuracy) (Aa)

4. lugtliesdefidusaasanaseananuls (Reading = Rdg)

11 Thermometer N Accuracy + 0.1 % Rdg Naalfanuauanls 80 °C

v
o o

=+ 0.08 °C

AWUAMNEANAIATEY Thermometer NqaldarumAInanaa (+ 0.001)(80)
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ANUNY (Accuracy) (A18)

5. lugdAduaziaan (Resolution %98 Graduation) 84LATE4HNALAY

11aANAINITD IUNTTEULAazIEAgA (Readability)

L LATRNTIUUNA 1 kg / Resolution 0.01 @ 3 Accuracy + 2 Readability

v 1 1
v o

AULATANTIAINAINAMNEANAIAgIgALTY (+ 2)(0.01) = 0.02 g AniL

1 1
= o o 1

Anaulann < A189LATE9TIAINANT

58




ANUNY (Accuracy) (Aa)

6. lugiluan
14 DMM ® Accuracy + (1 % Rdg + 1 Digit) % miﬁﬁmumumim
100.0 Toad AwiAnInEANaIAIE9 DMM  Naaldanuainainpe  +

{(0.01)(100) + (1 Digit =0.1)} = + 1.1 1a@s
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X System Accuracy

TUNM9IAUININNAT Accuracy FINURNLATENNAGAY MR
ANN130AUIUIAAINgMS

Accuracy 791 = J[Accuracy 11? + [Accuracy 2]

YNNI NBUNAztin Accuracy WAAYFAINIU Accuracy 393
fasinliiag luluLmeafiunaw
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** System Accuracy (518)

FaRgind  Thermometer THA  Portable  UsenauangFingnid
(Indicator) 9% Accuracy + 1 % Rdg uaziain (Probe) Tin
Thermocouple Type K N3 Accuracy + 2.2 °C ﬁQﬁuﬁﬁgmigﬁmu 150 °C
Thermometer A9NA19azH Accuracy 194

19714911 150 °C

IndicatorﬁAccuracy = (+0.01)(150)

= +15°C
Probe § Accuracy = + 2.2°C
§9iiis Accuracy 998 = + J(1.5)2 +

= + 2.66°C




NSTRUAA LN AYINISLONSLYDIAS N6
(Maximum Permissible Error ; MPE)




NMIMAUAAT MPE

1. Equipment specification
2. Product specification
3. Process tolerance

.. International Standard




Equipment specification

SPECIFICATIONS
| Metric .

Order No. Range Resolution Accuragy*' Flatness Parallelism Mass
293-140 0-25mm T 265g
with SPC data 293-141 25 - 50mm +1pum 325¢
output 293-142 50 - 75mm S 465q
293-143  |75-100mm 0.001mm +2m Do 620g
293-145 0-25mm 265g
without SPC 293-146 25 - 50mm +1pum fpm 325¢
data output 293-147 | 50- 75mm 465q
293148 |75- 100mm +2um 2pm 6209

*1 Excluding quantizing error




Product specifica
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Product specification

REVISION
No. ECN. NO. DATE DETAILS
A - 07.18.08 |RELEASE FOR PRODUCTION
A : 152225 | e

INSPECTION STANDARD REVIEW

Reviswno

Reviewdate

Details

e

noe
le- 12,5 o]
- 11904
| o4 .:. 4
|
4o
il
!
{ ';,;“_j il
1
LN
’.51
f
0,79 e




MS-QA.-001-SE005 MS-QA.-001-SE005
INSPECTION STANDARD paGE__ 2 oF_3 JNSPECTION STANDARD PAGE__ 3 oF_3
PART NO. 7105-3645 PART NO. 7105-3645
CONTROLNO. Z-SE-005 CONTROLNO. Z-SE-005
SPECIAL SAMPLE SIZE / SPECIAL SAMPLE SIZE /
INSPECTION STANDARD INSPECTION STANDARD
NoO. CHARAC- FREQUENCY AND RESPONSIBLE OPERATION NoO. CHARAC- FREQUENCY AND RESPONSIBLE OPERATION
ITEM SPEC. rersTicd PRO. | QA QC MT. | MJP ITEM SPEC. TERISTICY{ PRO. | QA QC MT. | MJP
APPEARANCE
G.-\MLE NOT ALLOWED 1 SHOT REFER 1 TIME INITIAL GEAR OVEN
(D | s sopr-sor 100% sapel - - VISUAL @ COMPRESSION SET 50 9% - - -
REFERA-QAd0tsEws) | ( LIMIT SAMPLE) LOT | prax 3 MONTHS STATE 70° C x 22 Hrs.
VERNIER RESISTANCE 1 TME 40° Cx30 pphm
@ DIMENSION 820+ 063 . . . - @ 100% . ; .
CALIPER. TO OZONE EMONTHS| o extend T2 H.
LOW- TEMPERATURE
@ T 423+ 050 . T - . - T @ PASS - - - T T -40°C H.
(BRITTLENESS)
NOUSEOF 4 1 TIME
@ T 85+ 020 - T . - - T ENVIRONMENTAL NON SoC - - T - SoC REPORT
SoC. YEAR
+00 VERNIER CALIPER
@ T 68.0 -06 - T - - - | (Cpkn=100 DATA/OR
25SUP GROUP/YEAR)
2=
® PRODUCT rs = ns-A
- PRODUCT & - - -
HARDNESS (HS.) MATERIAL DUROMETER
CHANGE
MATERIAL REFER INITIAL
® 50%3 - |saeivg) - - T
HARDNESS ( HS.) PLAN STATE
TENSILE in .
® S 0 I O O R e [olerance (min)
STRENGTH (TB) M P E =
ULTIMATE min 3 -1 O
(@ 500 % - - -
ELONGATION (EB)
HEAT AGING 1 TME GEAR OVEN
o1 : : -
RESISTANCE A Hs. 3MONTHS 100° C x 70 Hrs.
@ 1 St f
At B
67
max
t -50% . T . T . T




Process tolerance

B. 5-Day BOD Test

PME

i '7’77////

Process tolerance
+1 °C

1. General Discussion

The BOD test is an indirect measurement of biodegradable
organic matter. [t measures the decrease in dissolved oxygen (DO)
concentration caused by microorganisms as they degrade organic
matter in a sample held in a stoppered bottle and incubated for
5 d in the dark at 20 °C. Analysts measure DO before and after
incubation and compute BOD using the difference between DO
measurements. Because initial DO is determined shortly after
dilution, all oxygen uptake occurring after this measurement is
included in the BOD measurement.

For sampling and storage procedures, see 5210 B.4a.

2. Apparatus

a. Incubation bottles: Use 60-mL glass bottles or larger (300-mL
bottles with a flared mouth and ground-glass stopper are preferred).
Clean the bottles with a detergent, rinse thoroughly, and drain
before use. Alternatively, use disposable plastic BOD bottles that
meet all method quality-control (QC) checks.

b. Air incubator or water bath, thermostatically controlled at
20 £ 1 °C. Exclude all light to prevent the possibility of photo-
synthetic production of DO.

c. Oxygen-sensitive membrane electrode, polarographic or gal-
vanic, or oxygen-sensitive optical probe with appropriate meter.
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Table 1. Permissibl

e values of instrumental errors of vernier callipers

Unit: mm

Measuring length

Scale intervals, minimum indicating
quammes or minimum reading values

0.1or0.05 |  0.02or 0.01
50 or under +0.05 +0.02

Over 50to 100 orunder |  +0.06 4003
_Over 100 to 200 or under | i0.07' ]

Over 200 to 300 orunder |  +0.08  10.04 ’
" Over 300 to 400 or under | +£0.09 |

Over 400 tpov 500 or under B +0.10 ‘_;;,05 -
oversoot Go0orunder | ot |
R(?v‘e—r 600 tc 700 or under 710?127 ! 77-- N ;00() -

Over 700 to 800 or undeﬁ 7 71‘0.13 |

Over 800 to 900 or under 710_?4 T £—0.07_ -
" Over 900 to 1000 or under iO.i‘g ]

Remarks 1. The values of this Table shall be those at 20°C.

2. The permissible values shall include the measuring
errors generated due to the {latness and parallelism of
the measuring face.
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Measuring Equipment Record

Name : Digital Thermeter Manufacturer : Fluke Code : LA-A-01
Model : Fluke-51-2 Range/Resol :-200 °C to 1372 °C Calibration interval : 1 Year
Serial no. :40290027WS MPE :+0.50°C Accessory : -

Date Cal. N‘\’,;rl'::a' Fi:'il’;g Error (1) Uncert. 2) | (1) +(2) MPE Judgement c;:;;‘r’k’ Verify By
20/2/2025 3.006 3.0 -0.006 0.22 0.23 0.50 Pass STCR-2408101-1 | Kornchasa
20.018 20.0 -0.018 0.22 0.24 0.50 Pass STC

85.012 85.0 -0.012 0.22 0.23 0.50 Pass "
104.021 104.0 -0.021 0.23 0.25 0.50 Pass "
150.018 150.1 0.082 0.23 0.31 0.50 Pass "
180.011 180.1 0.089 0.23 0.32 0.50 Pass "
380.014 380.1 0.086 0.27 0.36 0.50 Pass "
18/2/2024 3.003 3.0 -0.003 0.22 0.22 0.50 Pass STCR-23090022-7 | Kornchasa
20.009 20.0 -0.009 0.22 0.23 0.50 Pass STC
85.008 85.0 -0.01 0.22 0.23 0.50 Pass "
104.010 104.1 0.090 0.23 0.32 0.50 Pass "
150.018 150.1 0.08 0.23 0.31 0.50 Pass "
180.024 180.1 0.08 0.23 0.31 0.50 Pass "
380.030 380.1 0.07 0.27 0.34 0.50 Pass "
18/2/2023 3.00 2.8 0.20 0.08 0.28 0.50 Pass Q22096927 | Kornchasa
20.00 20.0 0.00 0.08 0.08 0.50 Pass CLC
85.00 85.1 -0.10 0.09 0.19 0.50 Pass "
104.01 104.3 -0.29 0.09 0.38 0.50 Pass "
150.00 150.2 -0.20 0.09 0.29 0.50 Pass "
180.03 179.8 0.23 0.09 0.32 0.50 Pass "
379.98 379.4 0.58 0.13 0.71 0.50 Fail "




BS 7825 : Part 1 : 1995

6 Traceability

The calibration results for measuring instruments
shall be traceable, wherever possible, to national
standards.

Guidance on traceability is given in NAMAS
document NIS 4 and traceability of measurement
for textiles, papers, leathers, rubbers, plastics and
related products in NIS 26.

7 Calibration intervals

Test equipment and measuring standards shall be
calibrated at appropriate intervals established on
the basis of their stability, purpose and usage. The
intervals between calibrations shall be such as to
assure the reliability of measurements made.
Because of the variation in instrument
performance, level of usage etc. it is not possible to
specify single intervals for all cases. However, for
the purposes of this standard three classes of
frequency are recognized for test equipment.

a) Initial verification only

b) ‘Standard’ choice of interval

¢) In use
Regardless of the class of interval, equipment shall
also be re-verified after any probable change in the
accuracy of the equipment such as would be caused
by disturbance, relocation and repairs due to
damage or wear. 5
In use calibration is calibration at the time of use
of the test equipment, usually before test
measurements are taken.
The ‘standard’ interval should be chosen following
the guidance given in BS 5731 : Part 1 : Annex A.
For most equipment an initial interval of 1 year
will be satisfactory but in cases of doubt an initial
interval of 6 months is required.
For some measurements maximum intervals have
been generally accepted:

Class F1
and below
Class E2
and above
Weighing machines

Weights,

Thermometers, Mercury
in glass

Platinum resistance
Hardness testers
Humidity

Tensile, flexural and
compression testing
machines

Extensometers
Torque transducers
Steel rules

Hardness blocks
Analogue meters
Bridges

Digital meters

Voltage standards
Potentiometers
Recording instruments
Signal generators

Watt hour meters
Accelerometers

Micrometers, verniers
and dial gauges
Mechanical limit gauges
(gap, plug, ring, screw
etc)

Surface plates

Pressure and vacuum
gauges

1 year
2 years

1 year plus before use
check

5 years plus annual
check

1 year .

1 year plus in use check
1 year

1 year

1 year
1 year

5 years plus annual
check

6 months
1 year

1 year

1 year .
1 year

1 year

6 months
1 year

3 months
2 years

2 years

3 years

3 years
1 year


Interval
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N Cen True Value o118 (mm) X Cm U95%
mm mm mm Adaft 1 a2 Aeit 3 aiit4 mm mm mm
2.5 0.00003 2.50003 2.505 2.505 2.505 2.505 2.505 -0.005 0.006
5.1 -0.00008 5.09992 5.105 5.105 5.105 5.105 5.105 -0.005 0.006
7.7 0.00009 7.70009 7.705 7.705 7.705 7.705 7.705 -0.005 0.006
10.3 0.00001 10.30001 10.305 10.305 10.305 10.305 10.305 -0.005 0.006
12.9 0.00003 12.90003 12.905 12.905 12.905 12.905 12.905 -0.005 0.006
15.0 0.00009 15.00009 15.005 15.005 15.005 15.005 15.005 -0.005 0.006
17.6 | -0.00002 | 17.59998 17.605 17.605 17.605 17.605 17.605 -0.005 0.006
20.2 0.00002 | 20.20002 20.205 20.205 20.205 20.205 20.205 -0.005 0.006
22.8 0.00003 | 22.80003 22.805 22.805 22.805 22.805 22.805 -0.005 0.006
25.0 0.00011 25.00011 25.005 25.005 25.005 25.005 25.005 -0.005 0.006
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Instruments and Calibration Expert Co. Ltd.

199/486 Y 4 0°RAA-UATINN A AR B BT A mueTu 12110
Tel. 02-019-1157, 081-697-8244, E-mail : tkunsamut@skilitech.co.th

Certificate No : ICE0426022-004

Certificate of Calibration
Customer : Compay Name Co., Ltd.
XX, M. XX Soi Baering XX, Tambon Sam Rong Nua,
Amphoe Mueang Samut Prakan, Samut Prakan 10270

Equipment : Electronic Balance Ambient Temperature : 26.3-28.9 °C
Manufacturer : Shimadzu Relative Humidity : 34.0-37.0 % RH
Model : ATX224R Receive date : 07/05/2026
Serial no. : D328004543 Date of Calibrate : 07/05/2026
Capacity : 2209 Date of Issued : 09052026
Resolution : 0.1 mg Place of calibration : Analysis Room

Calibration method :
This instrument was calibrated under procedure No.WI-CA-101 based on EURAMET/cg-18

Reference standard instrument :

Instrument

Standard Weight Set 1 26-009306 23 Jan 28

Traceability of the reference standard weight :

The measurements are traceability to International System of Unit (S1), Through Asia Medical and Agricultural Laboratory and
Research center Public Company Limited.,

Calibration by Anupong.K Approved by
Mr. Anupong Kochasongkram Mr. Tawee Kunsamut
Calibration officer Approved Signatory
Ths may not be orther than In full except with the pror wiitten approval of the Instruments and Callbration Expert Co Ltd.

Page 113

Result of calibration : Before adjustment

Nominal value | Conventional Balance reading Error value

C)] Mass (g) (@) (@)

55.0000 55.0000 55.0000 0.0000
110.0000 110.0000 110.0000 0.0000
165.0000 165.0000 165.0002 0.0002
220.0000 220.0000 220.0002 0.0003

Repeatability
Nominal value Balance reading Standard deviation
@ @ @ "
200.0000 200.0001 0.000050 10
Error of indications
Nominal value | C i | Bak ding Error value Uncertainy (1)

(9) Mass (g) (@ (@ (mg) g
0.0000 0.0000 0.0000 0.0000 64.37 223
20.0000 20.0000 20.0000 0.0000 88.59 217
40.0000 40.0000 40.0000 0.0001 88.59 217
60.0000 ©60.0000 60.0000 0.0000 88.59 217
80.0000 80.0000 80.0000 0.0001 87.77 215
100.0000 100.0000 100.0001 0.0001 87.37 2.14
120.0000 120.0000 120.0001 0.0001 85.32 2.09
140.0000 140.0000 140.0000 0.0001 83.69 2.05
160.0000 160.0000 160.0001 0.0001 81.65 2.00
180.0000 180.0000 180.0000 0.0001 81.65 2.00

200.0000 200.0000 200.0000 0.0001 81.65 2.00
FM-CA-700-03 | Effecive dafle : 18-03-2564 Rev - 00 Page - 23




Calibration Results

Unit : mm
Nominal Length Error Uncertainty (+)

0.00 0.000 0.003
2.50 0.002 0.003
5.10 0.004 0.003
7.70 0.004 0.003
10.30 0.008 0.003
12.90 0.010 0.003
15.00 0.000 0.003
17.60 0.004 0.003
20.20 0.004 0.003
22.80 0.002 0.003
40.00 0.004 0.003
80.00 0.006 0.003
125.00 0.004 0.003
150.00 0.020 0.003
175.00 0.020 0.003

200.00 0.020 0.003 80
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oFIDIRAE (Average)

B AT P e R T (Error)
eError = eanesadiias (Reading value) — ma1n Master (True value)

eMuUILA Uncertainty 289950UM376

eUncertainty 15¢AUANNTBNW 95 % (U report)

eUC - /JUa?+ Up?

oU report = Uc x 2
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0020

Uncertainty (+)
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3 .Y dl A o
S ISLNEUTMNIL NI (MPE) 229032306

..........

*AMINUMNANAATIN (Total Error)

,,,,,,,,,,,,,,,,,,,

eTotal Error = (Error) = (Uncertainty)

= Error — Uncertainty / Error + Uncertainty

Standard

eTotal Error < PME =2 “Pass”

International ...,
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vasiduaavIwazveutsluTuseinuRnns
(Scope of Accreditation for Calibration)

Tususeaavi 21-LB0014
(Certification no. 21-LB0014)

YoneHUnAnns A0NUUNINTINYAITIR
(Laboratory Name) (National Institute of Metrology (Thailand))
NUYLAVNITSUTDI d@aulngu 0144
(Accreditation No.) (Calibration 0144)
auun 13 29N IVIAIUAIUN 30 NeATINTEY 2566 IUN 5 Auengu 2570
(Issue No. 13) (Valid from) (30" November 2566 (2023)) (Until) (5™ September 2570 (2027))
aonunwiesUfuins B ans O wenaowi O $as O wwdoud O wawanun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
ANU1N15 . INANUANUNTOVD — .
" S18NFABUWIEU - o 29N15EUNIYU
AUV il NFEARULNEULALNNTIN SN
(Field of Calibration) (Calibration and Measurement Capability*)
1. AU Hardness
(1. Hardness) Rockwell hardness reference ISO 6508-3 : 2015
block Rockwell scale A
20 HRA to 95 HRA 0.40 HRA
Rockwell hardness reference
block Rockwell scale B
10 HRBW to 100 HRBW 0.40 HRBW




sgazdena1vILaz YUY luIusesia U uAn1s
(Scope of Accreditation for Testing)

Y o
Tususaataan 22-LB0157
(Certification No. 22-LB0157)

YovioaUfumng aniuITeinemansuazimaluladuiasumalng AudvagauwazanaTIine

(Laboratory Name) Y a wa aa <
NOIUHUANITLALAATIZN

(Thailand Institute of Scientific and Technological Research, Industrial Metrology and Testing Service Centre,
Analytical Chemistry Laboratory)

UUYLAVNISSUT DN naaau 0002

(Accreditation No.) (Testing 0’1002)
atufl 05 pONIAAIUN 20 NUAUS W.A. 2566 893Ul 5 uns1AN WA 2571
(Issue No.) (Valid from) (20 February B.E. 2566 (2023)) (Until) (5 January B.E.2571 (2028))
anunmvieluinis M ams Ouenaowun  Odesn Oundoun Ovangaaui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1UN1INAgay YNIINAEDU FoVeaau
(Field of Testing) (Parameter) (Test Method)

ANV IMNTUATHAR NS
(Food and food products field)

1. 91%1%
(Iiood) o - Arsenic - TM-502-08 based on AOAC
- YNLATOYNY 0.13 mg/kg to 0.63 mg/kg Official Method 986.15, 20™

(Rice and cereals)

edition, 2016




d1U101%
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(Field of Calibration)

SIBMTADUNEY

(Parameter)

YANUANNTOVDY
MIdaUiEULaTMIIN*

(Calibration and Measurement
Capability™)

FBMsasUNEY
(Calibration Method)

1. w78 (f9)
(1. Mass (cont.))

Electronic balance (cont.)

> 200 ¢ to 500 ¢
>500¢to1000¢
> 1kgto 1.5ke
>15kgto 2 ke
> 2 kg to 2.5 ke
> 2.5kg to 3.0 ke
>3.0kgto 3.5 ke
> 35kg to 4.0 ke
> 4.0 kg to 4.5 kg
> 4.5 kg to 5.0 kg
> 5.0 kg to 10 kg
> 10 kg to 15 kg
> 15 kg to 20 kg
> 20 kg to 25 kg
> 25 kg to 30 kg
> 30 ke to 40 ke
> 40 kg to 50 kg
> 50 ke to 60 kg
> 60 ke to 75 ke
> 75 kg to 90 ke
> 90 kg to 105 kg
> 105 kg to 120 kg

0.65 mg
1.3 mg
1.9 mg
2.6 mg
3.4 mg
39 mg
4.5 mg
51mg
5.6 mg
6.5 mg
12 mg
19 mg
24 mg
30 mg
012¢

15¢
43¢
44¢
45¢
4.7¢
48 ¢

49¢
il

Based on
UKAS LAB 14 : 2019

2225 emc

39819

Digital balance

Range = 0-30 kg
Resolution=2g
MPE =+10.09

CMC=s=+ 3.3¢
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7.8.2 darmusmindmiunnmenenuna (test, calibration or sampling)

7.8.2.1 udarmenunadassynaumedayadaliil

a)

b)

C)
d)

e)
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9)
h)

fnszenw (w test report wis calibration certificate vs
report of sampling)
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7.8.4 srvuaianzewsy Calibration certificate

7.8.4.1 Wndnantd 7.8.2 lumanunamsseuifiuuazdasmniarags
frasta [
a)  MANH MLUEUIIMTIA WIaNWER

b) Ganlnihitas muldmsseuiiuy NnTeny

v -V v v o 1

C) 2ANNTY] ANNEIFNTDENINAL LAYAINITIAVINENILT (6 ANNEeX A

d) NAFAUWIEU NaaLaINIUSULAS Bisadas

e) Wanmdanrnanuiannu enudulimadarimun VISORAANHULANE
f)

V]
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7.8.4 samvmenzamsu Calibration certificate

7.8.4.3 lumenunamssaudisn aysnslrimuensaumasayidie
(calibration intervals) snidulasinmsanasriugne:
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\\u‘\"l"l'a,, \\‘""'“'"I-
ASIA MEDICAL AND SN, ASIA MEDICAL AND SN2,
AGRICULTURAL LABORATORY SN, SN
AMARGC | 25858 ilac-wn AMARC | Zaasabomon .
VAN AN
il “ortat W
NSC-TISITIS17025 NSC-TISETIS17025
CAUBRATIONO152 CAUBRATION 0152
CERTIFICATE OF CALIBRATION Page 10f3 REPORT OF CALIBRATION Poge 203
Supersede to Calibration Certificate No. 24-035567 P de to Calibration Certifi No. 24-035567
Certificate No. : 24.0355671 Centificate No. : 240355671
Sample Code : 24-14905.001 Sample Code : 24-14905.001
Customer :+ SKILLTECH AND ENVIRONMENTAL CO., LTD. Rosults of Celibration
199/486-487 Moo 4, Rangsit Subdistrict, Thanyaburi District,
o
Pathum Thani Province 12110 g e 000
1. Reporti Temper
Location of Calibration : SKILLTECH AND ENVIRONMENTAL CO., LTD. g of aure
(Laboratory) Calibration uuc* uuc* d at each ions (°C) Uncertainty | Coverage
Equipment i 2ot anad (incubator) point (°C) |setting ("Cjreading°C ¢1 | #2 | #3 | #a | o5 | 06 | #7 | 08 | 00" : (°C) factor k
Manufacturer + SHIMAX Model : MACSC 20 200 20.0 19.89 | 19.95 | 20.19 | 20.53 | 19.67 | 19.71 | 20.13 | 19.98 | 19.50 18 2.00
Serial No. : N/A 1D No. : LAB201 2. Characterization results
Date of Receipt 1 22March 2024 Date of Colibration ;22 March 2024
Calibration point (°C) Stability £ (°C) Uniformity (°C) Ovesall variation (°C)
Condition of Calibration 20 148 o 127 )
1. Environment 1.1 Ambient tomperature : Maximum 308 °C : Minimum 218 “C
12 Relative humidity : Maximum 686 % Minimum 612 % Notes
13 Line vohage supplied : Maximum 2300 VAC ; Minimum 2265 VAC G A URK Under. Colbraslon;: . d’/(/
2. Calibration method or
TLAS-G-20: Guidelines for calibration and chocks of dled enck
3. Rof PR
Instrument 1D No. Certificate No. Due Date
Data acquisition with sensor LB-DA-12 (RTD-158 to RTD-166) 23043819 27 Apeil 2024
(RTD-P1100)
4. This ifi is ble to the i ional system of unit (SI Unit).
The measurement is traceable to Asia Medical and Agri Lab yand R h Center Public Company Limited,
5. This result of colibration was found accurate as shown on date and place of calibration only.
6. Condition of calibration item : Normal
° /
b
Calibrated by Mr. Pisck Into Approved by (Mr. Nuttaput Timula)
Scientist Signed for Director
Issue dote 01 April 2024
e oo bon peotatety of LY
Thar Caltr atson 1080t &5 appiad Orly 10 the stove Cabtratod Rerm and was found e n aoed phace of
This Cortificane s nsued in accondance with the condtons of accredtation granted by the That Laboratory ACCredtation schome which has smosed the measwement Capatiity of the
lsboratery and &3 Wracesbity 1o recogrured ratonal standards and to the wna of reakred at the '] Mandoeds borstory. Ths contficate may not be
repeochuced other than in hall excegt with the pricr wraten apeeoval of the Asa Medcal and Agricultue sl Labor stony s Resosnch Center Putisc Comgany Lmited (AMARC)
- - 361 Soi Ladpeao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
361 Soi Ladprao 122, Ladprao Road, TEL 02:516-2422 CONTACT@AMARC.CO.TH ol Wang Thonglang, Bengkok 10310 FAX 028166040 WWW.AMARC.CO.TH

Phiabphla, Wang Thonglang, Bangkok 10310 FAX 02:516-6949 WWW.AMARC.CO.TH iy Rov 00 Clfective Dete. 100/2)
moLne L (Mective Do 1WIV




Y A
DIRLEEFNINAN
"J_I‘V]‘]_I’]‘V]ﬁ\lf]G]ﬁ"]‘l/]ﬂ’]Glﬂﬂﬂ’:ﬁ/\l%J‘LA’W’]MIWW@@MZQQ??HIMN Iﬂﬂﬂ’lu
191991 INT @mmmmumﬁluim (Ine- mﬂu)

ennsaeLfieursesiietn Inauaunansarsianig auneandadiumalulat
(Ine-tyu)

¢|SO10012:2003 : Measurement management systems Requirement for
measurement process and measuring equipment

o\/IM : 1993, International vocabulary of basic and general term of

metrology

eB5/7825 : 1995 Part 1. Specification for principles and general
requirement

¢JIS B 7507:1993 Vernier, dial and digital callipers

¢Catalog of Mitutoyo
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Instruments and Calibration Expert Co.,Ltd.
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www.LabMatching.com
Email: info@labmatching.com <&, Tel: 098-392-8244 @ 199/486 M 4, Rangsit, Pathumthani 12110




UdUIUANIKIUISIUNANU

THANK YOU FOR YOUR PARTICIPATION
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