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4.2 MTANHUNDNAITTEULAMNIN
Tannufrondnlaluenansszuuqniniweeszdud 1 glanunin sanadeaiu uen.
17025 - 2543 uazar@ui 2 funeunisanduauszuuannn dadunisdanis nnsvinanu
P N . <4 Voo v ; L
asdneainneadassadiasangiiegunwetnidlssuy fatragu ssuunisduunsas
wnan? audiszylflwenans ABAulunisfussuuAnN W CD.QP.OT  ©  nswistngile
AN TWKAEATALTUNISAMUSEULANNTN (Preparing of quality system manual, Quality

system procedure and related documents)

b

nansszAun 1 Alleannwlifiuanasad 1180 uduasum (section)

|

wnanssedun 2 Aunaaadly CD.QP.MM
| CD vwanefla Chemistry program (ﬂ§ULﬂ§;ﬂuuﬁ@ﬁnChemistw

divisicn)

QP wunail Quality system procedure

MM vanefe fsetesiendansiaus 01 - 99

nanssdufl 3 Swsneaudly CORR.SS.TT.MM

CD  un1eia Chemistry program

RR wwnele Adevaangueululasaininail
1 wete nguaueiuvItaidiA el 1
2 el nguualuvIdiaitiaTd 2
13 wnnele ngueuatiunIdieiiemzd 3
PC el naueualidiadidnd
OC D NENLAWVITSIRIIATIE
AC wanefle ngusnuaiiemmiialy
00 wueds WielUdmienansfAeafunsiamei

SS  wwnehy aliateaanans

SO et werg N EUfIROLEmiLAE N TR

SP wmnefie wesgunUiFeudmiuaiinigau
CM el wesgunsUfiFenudwivisaeudiey
™ weil wssgrunsdjifeudminisaaey

VM T8 u’1m':fgmmiﬂf}ﬁqmﬁm%’uﬁ%mumu
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T wuneds Adevessiingedenans
FW uanete stuuududunisd@isuienans
MM wanefe faiaauesianansdous 01 — 99
enansssAf 4 fvunewady CD.RRIT.W.MM/PP
CD w8l Chemistry program
RR wanale  Adanesnguamlulaseninad
KR U KOt R I E TG I PR
2 wnals ngueetuEHRETRITS 2
13 wunaile nguaefividdialdnemed 3
PC nuneDe naueeilidelangd
OC winele nguaudurIdiaifeeesd
AC winee nguewaTiesziily
00 sy dui A vuBnaAENA NI ATIZ
TT winefe AMedereaniinnedends W FM #e uuuvady
TB A A1919
VW uunefle ANtiareddindeendns 1y CA (Corrective Action)
Aa n1suile, AD (Audit) e n1IRTIRARANL
MM el Fama9adienanssous 01 - 99
PP wunafe uiinesnianannilull - Hou - fuf

103 - 09 -30 A TuR 30 Waufuaney U 2003

4.3 ADYRIINNGNITY

= o

nauauldfunisfuratranaIntsnlunisirzivlinuddsew wan nesuns

|

wiantia uardans@lwinetvasqiiiflvuuazargiidlunlansuan Uszom 1100usy fastns

prafifinaiavzuan innw 3003 Tanldianindliaduslansiiined
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w g L d ar l:' =N
44 tuhntaysnenuiAsesdia
4.4.1 dpinlsziRiaTesile (Equipment card) find < (IreatiduauandlunARLN A)
4.4.2 adannnlusunsunnsaeuifiey (Calibration) #eadauanssnue (Performance

Check) uazn191i1393n11 (Maintenance) 1ATasiia (eazidumuanslunipuuan )

45 AANNIAAENIUAEIARADNEITUTDI
Fdpudaniednazdandedsfusesdniuldvouasy uazairanawuinsgnees
oo -3 ol - e . <l
HIRTANDU INAN NBINAY Waan1HA uazdane® wazdpninii Material card (88t ALARY

Tunianuan /)

4.6 mSEnausuRIUUIN
AplH At A ldfunstnausuauldseniailanTag vie ldfumlsdesuseannunis
1 v

= = . aa @ = o e -
tneusuluiFesde Mnedevianeuenusznigiu lnefinnesdainlusunsunisineuss

nelu (Internal Training Program) uaziiufin (Record) 13 (eaziBanusaslun1auuin )

47 tn@sedagurenazdlwuingg .
o O o b - 1 v a o ' k7 = 2 =
i@ oededusuasdiuinsingusiudld laadinasntvusinusilunisiaen
o o =|

(evaluate) wazdaitnydseTedeisuasgliuinisidnuinue (sreazidaauansly

AAKUIN T)
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1.6.1 veafriAnslanuitaiiulunannsiiamsinageuninty (dlesainiiszuunis

esiluninsguuazinnsszivgninineesnanisirnninasey Agnsenindate
=l 4 1 a L P )

1.5.2 yAansiinng aradnla uiFessruupninmassiand fisnisanunansgiu
o .x o o - gam,
e uazaunsndn sy nalduendninmsiusasiae i friinnamaseustuaills

1.5.3 lHenarsluszuuguamildendaniuianaisaeanas senslssifiuay
IFunsfuses

- & - ] z Ql s

1.5.4 yasnsiisz@nananliunisinnuannau uasiinaussialunismaasuunn -
& ° v o . = <
1 MldnansmagauniANuty ANMTIEY LazIIMTD

1.5.5 waunianulumuszuugnw uiealfifinisau 4 Mannafguasenau

et lATuannnIdaianasuansgiuy inlikealfiiRniseenguaueiuyidiad
A 1 newadl lfunirfusermugunsnrsisaljiRnsmaaeumniy wan. 17025 -
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5. avgiiflanuazazgiiila

Taneuan Uszunn 1100

ansznauniaall

- wenila ¥ema : 0.004
#40.051 Tneniwin

- ¥eaLAY Fanaz : 0.036 i
0.24 Tnetiwiin

- wiAn Fauaz : 0.004 D
0.88 Tnetinwin

- FaAnu Farray : 0.0035 T4
0.76 Tt

- d4nxA Faoaz : 0.004 D9

0.09 tmeinuiin

In — house Method :
CD.11.TM.AE.O1 Based on
ASTM E 1251 - 94
(Reapproved 1999) and
ASTM E 227 - 90
(Reapproved 1996)

a ol
6. azaiiiguianyuan

Uszny 3003

A szneuniaadl

- iaanila Yeeay : 1.02 Dy
154 Tpesnmiin

- NaLA FpeAz - 0.036 D
0.24 Tpeitinwmin

- man ¥eeaz : 0.004 Da
0.88 Tpetiwein

- Tapau Youay : 0.0035 D4
0.76 Tpeimein

- danz@ Founy : 0.004 D

0.09 Tnendnmin

In — house Method :
CO.1M.TM.AE.01 Based on
ASTM E 1251 -94
(Reapproved 1999) and
ASTM E 227 - 90

(Reapproved 1996)
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2. ﬁ@#ﬂﬁiﬁmwﬁummqm?ﬂﬁiﬁmuﬁlﬂu?:uu warimsdseiuanniwaanis
Armminasal inlikaniidiassinasaugneias winda uazaadaieiy

3. yARINIHAINE ﬂQWNLﬁWI@IﬂT:UUF}M’]WﬁéQ%ﬂ sinidunafia sz Ananam
Tunisieuasanuszilnssde (awareness) lunsinaziniu
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2/ -3
randiTa14ad

ANMNIUNIPTFIUNBAAUTRREIUNITH . NBN.17025 - 2543 (ISONEC 17025 —
1999) : darmuaallidasanasansarasanl fiRnsnadeauuazaeufiay.
NIAUNNUNIUAT.

\BNANTTEULANNIN (Quality manual) 1831ATaNIniATl (NBATIAN)
\BNAFIEANTRUNIAUTTUUATNIM (Quality system procedure) 183lAZaNT9LAT

(nauAAN)

ar

AMnManFgMed AToEigRaMNIN, NaN331 2523 NPT TUHARN MRS IMNTTH
2L IENUAUNUILAZUEIULNG. NPUNHUUUAS.

[ <

AMinmanmg AT REMNTTN, 18N 7152530 | INATFTURAANUNYAFIUNTTH
wrutheasnauwsdwiuiiheneideusa. ngawwaimIues.

Furfifiny Wdsnnng . lansnsfauailausmslimissiuminininganand
8 2. 3aq naimLsE UL AN e RS, 2539,

American Society for Testing and Materials. Standard test method for eptical
emission spectrometric analysis of aluminum alloys by the argon atmosphere,
point-to-plan, unipolar self-initiating capacitor discharge. In Annuat Book of ASTM
Standard : analytical chemistry for metals, and ores, and related materials. West
Conshohocken, PA. : ASTM ,2000, p. 343 - 3568.

American Society for Testing and Materials. : Standard test method for optical
emission spectrometric analysis of aluminum and aluminum alloys by the point-to-
plan technique. In Annual Book of ASTM Standard : analytical chemistry for

metals, and cres, and related materials. West Conshohocken, PA.: ASTM ,2000,

p. 241 - 248,
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CD.IL.IM.AE.01/99-08-27

INSTRUCTION MANUAL OF SPARK EMISSION SPECTROMETER

YUADUNDUMIUATI=H

1. daues
2. dlaainding)
3. 1ila power , control circuit , vacuum pump AUNDUATOY
4. Waniadd MC-20
A < R T o .
5. 148 vacuum pump 1 RIULTZNIN 5 WIN 1D9AB01LA foreline valve
r X 1 o ¥ : I~
6. BUINTDY (warm up) Bd1aten 4 $1Tue Meliszuunelunieadlu vacuum lao
@ o 3/ ° ' L A =& 3/ q @ n v
FUNADINAUY vacuum pressure 1HAIUIAINTT 50 millitorr 1AFBITINTou taa11 1A
7. MANUAEBIANTEI (§MI113einEUATeS, CD.I1LMA.AE.01)
e
-4 eI ) 9/ =Y "o
8. Weoulguanisavenuguliliguvgl 22 + 2.8 °Cuazaudu 1Ny 60 %RH
) a =y
9. \Waaws high voltage M1¢) MC-20
LY =Y o . . L, d‘ 9
10. (e a2919# main power, T 30 V 2% ignition e KH-5
=y &3, Py = o P = 4
11, 1la UPS lan3o4nauniass tasinIoanuw
as o Ed . as q vy s
i2. 1@ valve 69 1BITNOU (99.997% min) Teulsy pressure regulator IYimwe1inou
9/ = o Qy L] o =41 gt PPN '
Tvasondlonnuau 35-40 Yausrmisedn (Maeisneuds ldasilsunauinni

200 psi) @14 CD.I1.IM.AR.01/99-08-27

ot 2 = R o
MIAINANBNHIAITIVOIUAIN DLV slit (D19 profile)

~ o
o Aeuiueaslsingiil Baird o
2. 18380 Run spectrometer o

3. 1@9n Routine analvsis A

e

14 s
@ ° . o o~
#4771 profile Tagnin polychromator alignment #3U
- g/ n,j A aw o
4.1 e mercury lamp WIBUMIAMWNAIADR
= Y oy 1 - ) o o~ . T un;‘i’
4.2 seUszinm 1w Lﬁﬂiﬁﬂﬁ]ﬁt%ﬁﬂ]ﬂﬂllﬁ\ihﬂWN'V] ﬂSUL”Ulﬂ’W]ﬁﬂ]ﬂ}J1'HGUL&

TUfsgagaan (WINAT1 100 microamperes)

Page 1/4 11IMAEQ! DOC
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4.3 myufulSuauntddnds 100 microamperes udarios o UsulUR 100

1Y
microamperes 3AR1AAAYU 13 (low position alignment)
14 ¥

t o 2 ar ' o o <l
4.4 vyuihnlsviugege simiudes qUSudnl¥anaaun@i 100 microamperes

Y

A uaYi 13 (high position alignment )

v

4.5 WnnariaasssnnuIniumsas 2 udmsuilfuldinsodraui
4 1 s ;
aenf A Al

4.6 U mercury lamp

JUABUMTUATIZTH

1. manTdsunsumsinsizv
1.1 @an¥e file AlMsAnsizd
v
1.2 wive9zs)i1ng Sample ID Tina F10
] yqy P = L o oy
1.3 MAaaq spark oy Insldgunuidiumsiinsiziudy wims spark au'ld
. [ 13 i r:‘:l
YTunusiges 7 dsngiivthvediained vanvesns spark ¥uuiidad
¥ . o
1.3.1 1un1s spark 92 M9%UNUUY analytical stand A FLO (#8 burn F1910
nsj - v .::' ::'l a [] ] H o b 1 s
MntuAsudrnuaiiog spark 1hiTou q Tasdwmdsso lilda s Ly
Aud i RuLazdasead iy spark 1Wetin
1 g 9 o’: : 4‘! q ¢ [ ]
1.3.2 M5 spark UAAZFUNY W delete M5 spark ATAIATadta 1T lam
< o oy s [ Yar 1 gne
FTUVBLAIAWMADITNOU D13 bad bumn IHARNIBIANIT spark UNA
1321013 spark Imiunudifidana aunseraldamieausuldanms
spark 3 131
1 é 1’ t:; ‘Qy 1y o _
1.3.3 usinzad sudasusuau hiasaihenudzsalait counter electrade,

platen, boron nitride disc {DT o-ring

1.4 N9 Esc U kev board 1AUBDY cursor 1J87 Mode standardization

Page 2/4 HIMAEOLDOC
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3. M5 Standardization

3/ o as i o 4
3.1 Spark ABU CEMs %58 RMs uamudwui fvua liuuaseswidveunses
4 ] 4 []
a0 spark anudo 1.3.1 14 1.33 AUND0U04 intensity UAAZTIADINAT spark
b2 = A = o 1 3
f09% % RSD luiAiu 2.0 ud1Minvinav¥ed CRMs 38 RMs tifiaziau

3.2 1991 stardardization 4147 ¥ a_mzﬂé'u"lﬂﬁwﬁi Sample analysis

4. M3 Verification
4.1 Spark DU verifier M0 1.3.1 uay 1.3.2 Iavladelu Sample 1D @y
4 P = [ 5/ L] [] po <&
AunduvaslTumAaz s IMnMms  spark  siedaglugaaiiualuly

certificate (certifled interval) 1ALl %RSD luRuadanis1aeae i

Concentration range, % Relative standa_rd deviation (RSD), %
0.01-0.1 5.0
More than 0.1 3.0

42 fnundovesUSnandazsigInms  spark  egluafidiua v
standardizatior: 11

4.3 daRuw

Y d o L\
5. MIAUASITUAIDENS

1

=

= = 1 Y [} v A 3
5.1 InnzimyTuaniadie q ludedu Weldselu Sample 1D uda spark

MUTE 1.3.1 uaz 132 Ha9Inns spark A94d % RSD iAuA AR5 1960

Tl
Concentration range, % Relative standard deviation (RSD), %
Less than 0.005 15.0 -
0.005 — 0.0099 ) 10.0 o
0.01 -0.1 5.0 o |
More than 0.1 3.0 )

Page 3/4 HIMALE01.DOC
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5.2 daNuw

dl! P=Y 7 @ 1 G:I 1
5.3 AAF2 INeNAs T%Hﬂ')ﬁ}f]'\\‘l‘h’ﬂﬂ@ulﬂ
5.4 W verification nna 10 AU

& o - o« o ¢
5.5 WUDIIANINAIT UATIEN T]ﬂﬂ’l‘]iﬂ’]ﬁﬂau
= Ay
5.6 0 Esc 11U Quit Menu ! azeaon Uit Menu
5.7 1aen Exit Program ) azoenluimi’ Main Menu
5.8 1880 Exit to Dos «
~, g& = o A & s e 5

5.9 Shutdown program UAIATOIADUWAADT IATDINUW LAZUPS

= = ot A Y
5.10 aadagaia 1 veuniodivivun

o o o A s
SUWQ"U@‘UTﬂﬂ : ﬂm35§mﬂ1 AUNUUUIR

Approved By....... L Date ........0 .. B O
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RECALIBRATION CURVE METHOD OF SPARK EMISSION SPECTROMETER

10.
11.
12.

I=Y o
ApuA AR UTIN MY Baird
-
1080 Run spectrometer
1600 Set up / Change alloy
= o
WUH DS
1Hon¥e file NADINTT recalibrate curve oJ
& - .
(@80 Collect calibration data «
‘1J‘§1ﬂ§]‘1fi“lf!)1 Searching <_|
k4
4

Standard #11911un137314 calibration curve 1s1ngHinti19e 1890 Standard F315n

o 4 @ [ . Ay ¥ 7 - g =
Wnsa115n Standard fusn TavA1 intensity A1 1AINNITUITA 3 AT %RSD
YBIARAL TG 1A 2.0

A EF2

= <
s mg%’amm Results of standard : not stored, store < Y/N > ? Wizt Y .

: 4 a1 < o =Y 1 i 3 '
{H0U cursor IWD1A8N standard A2@e 1l MimsathsnlaeWasaIAT intensity 19U

= -7 9/
WUINUUD 9

~Ufiiamude 9 - 12 Tuises 9 sunuayaveq standard
. fie Esc

ﬁ' o o
_nA F9 1HaM1n151800 Menu

£6. 180U cursor WA Quit <J

17.08 Esc

18.
19.
20.
21,
22.

23.

130N File handing «

(&0 Delete file

W DS

A8 Standardization files «J

Laﬁ)ﬂ‘dllf’a file ‘lc’;lgljadﬂ‘li recalibrate curve «}

= o
ﬂ‘ﬂﬂa‘ﬁﬂﬂﬂu Delete file name < Y/N >? WHW Y

Page 1/3 HRCAEGT.DOC



24,
25.
26.
27.
28.

29.

32
33.
34,
35.
36.

37.

38.

39.
40.

41.

44

CD.IL.RC.AE 01/99-08-27
" Esc

ﬂ - . - -

1090 Standardization libraries «J

a oA 4y ]

[a9NYY file IMOINIT recalibrate curve J

ﬂiTﬂg%@ﬂ’ﬂH Delete file name < Y/N>? AN Y o/

9
Nf Esc 3 A54

A4
1080 Set-up / change alloy

CAUW DS

A A oy . o o o Y 9
A880%8 file NABINT recalibrate curve (winiiazlisingwianiuie Vel

Standardization data) .}
d i -
18380 Curve calculation «J

19 F10
=
1880 Calculate curve coefficients +J
- - ° e <
IAOABIANITUINIAT N calibration curve «!
9 d‘ s o ﬁy d' W & o c‘i o 9
Standard “Qﬂﬂ@ﬂ“ﬂﬁ']lﬂﬂﬂﬁﬁﬂ%ﬁﬂlu‘ﬂﬂu’mﬂ lan standard ‘I’qlﬂG’l'JL]'l'r’J",l SRR NNE
curve 1A8NA enter aé’uﬁmﬂ%‘awmaqﬂﬂnﬁaLé’aﬂ standard UABZA
N F10

92 1d calibration curve ¥BIFIMTUABN ANITANAABUE curve 10Tz - ZIins

¢ 1
et

] o ar Y 3 =l -~ ¥
degree (111745097 standard §7 1vuaen91n curve B 1S curve 1A 7> Tauly

S v o

% difference 524121381 real NUAT calculate UMY
i o o ¥ _ aod
IDNNINA standard HONIN 115] 2 a8
G4

- AN curve Tﬂmé’au mouse TUnanf sundard AR delete (" BRSNS b

standard 5’Jﬁﬂﬂﬁuuﬂﬁlﬂﬂ insert )

¥
@

- n@F3 3I011U1A8YU cursor 1184 standard @M9zAANT AR delete

NA Esc
o b s i ] 9 . . o e .
RNINTT5 1 calibration curve YOWANT TR TNUD 34-39 IUATUNNT N

-~ . .
\0en Standardization data .J

Page 273 [IRCAFE01.DOC



42.

43.

44,

I
Lh

45

CD.11.LRC.AE.01/99-08-27
ATMUA standard ﬁilﬂ"i’fllﬂu low 148% high concentration standardant ‘uaaucv'iazmﬂ
Tatdou cursor W15 IAUIN NA Fs azlsgMTud standard 180N standard 7
Apams  fdean1sIHEuA1 low concentration aa F5  uad liiuen high
concentration fiR F6
nga F10
11U standard ‘ﬁﬂé1%&ﬂu low {18% high concentration standardant ‘UEN!!G’ia::ﬁW!ﬂu

o oea o 9
ATUNNEI land fuamwsafude 42

D@ F10

Approved By...... .00 Date ... .

Page 373 {IRCAEGT.DOC



46
CD.I1.IM.LA.01/00-10-17

INSTRUCTION MANUAL OF LATHE

TUABUNTIINIHNAIDL N U UV UATBINGD

1.
2.

Andeteldlvunning x 017 Useauna 3.5 x 3.5 wudAwas
AnF0613% laninde 1 vugudmiutadledie
Woumnaavl§iamsvesitednigudmiuia

o = Y o ! Vet o A = o ¥ A =
VI'lf*lﬁwu"!ﬁl@\iﬂ?ﬂﬂ'l\iﬁlﬂﬁﬂﬂIﬂﬂi‘ﬁtﬂiﬂ{iﬂﬁ\‘l (@l‘llu@ﬂuﬂ'ﬁﬁl‘mﬂﬁﬂQﬂﬁQ)

o ¥ A =
YUABUMS ITIATBINDS

fum—

10.

11.

@wovlan i 220 Trad 5085w

11901801909
a =§ a8 o 1

o Iy [~ o t
YSudugailuadnsalgmsuiasogaldiudy

3

-, o o

WaaIngalaeaiuane mdmiuiudetiazmyu

Qr

= 1 d‘L oﬂl ar I=} =] Yo o o oA 9
MyulaTuRsgm Uy Ngarsunsed thaliuszez luliandslddudasurintues

=h.

ar L] A:ZEJ =5 = LY, = a W oW A 9 ar [ Y A d' n
AlateinemInaned uaz v lulindudanuimihvesdiedisdaoiga e lsl
I lufiaduramivesdredednnu 1y
A e r:' "y Y Ay LT =t & A 9/ 24 é@ o Gla, Y
vyuilsduisguani meldluliandudsuwduaeusan gz lnRiniives
A0ET B LAY
< <o =1 =% ] = | L1 b o ar ‘;Q 3 fg’
WA NN NaWIeGsuSandn lasduifivinvesdusiv
=1 < [} o = o/ .
NUAIBE19NNALA U desiccator
= =y o L) - as ~ - ¥ o ]
TumswssuAmiiveslanzuas puindudonunsns suE M A0813071
102 - 6
I3 o Py £y R .
mﬂamu‘msgm‘wﬂamaﬂuQ electronic dry cabinct

Tarindiadiudng seadan

TuRaren Ay AuWIYe D1I5UID

Approved By........... R U Date Uos 7o 7x

Page 1/1 11IMLAOL.DOC



47
CD.I11.IM.TH.01/99-09-30

INSTRUCTION MANUAL OF TEMPERATURE AND HUMIDITY RECORDER
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INSTRUCTION MANUAL OF GE DEHUMIDIFIER

Plug the cord to the proper power requirement, the display 3 will count down from
“077 to “01” for a self-test, the fan runs and stops, then the OFF 5 lights.

Press the FUNCTION key 4 to choose functions 6-9 orderly.

The machine runs according to these functions.

Further press the FUNCTION key 4 to light on the OFF 5 and turn off the

machine.
No need to unplug the cord except when the unit will not be in use for a long period of
time.
(] OFF >
CURRENT O 70-60% AUTOMATIC ON/QFF ————— ¢
HUMIDITY O 60-50% AUTOMATIC ON/OFF ———— =
, [] CONTINUQUSRUN ——————— &

WwAaTER FULL (1
DERUMIFY [

3 CLEARAIR (FANONLY) ———— &
Q FUNCTION

4

2]

Lo

Indicators :

l. WATER FULL : Blinks when the bucket is full or not in place

2. DEHUMIDIFY : Lights when the compressor (dehumidifying function) is on.

3. CURRENT HUMIDITY : Shows the ambicnt hunudity.

Functions :

3. OFF : Stop the machine. No display of humidity.

6. 70-60% : Automatic dehumidifying when the ambient humidity exceeds 739 M.
The compressor stops bu: the fan remains running when the ambient
humidity is below 60 %.

7.60-50 % - Same as above, but works with 60% and 50%a.

8. CONTINUOUS - Continuously dehumidifying except when the bucket is tull.

9. CLEAN AIR : Compressor is off, but fan runs.

Page 1/2 NINDHOL.DOC
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Note: 1) The compressor is controlled to stay off at least 3 minutes after it stops.
2) This model is workable within ambient temperature of 15°C 10 35°C. Do not
operate the dehumidifying function (6,7 or 8) under temperature below 15°C.
This could create frost in the refrigerant system and could cause damage to

the compressor.
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STANDARD OPERATING PROCEDURE
CHEMISTRY PROGRAM

ALLOY NO 1100 BY SPARK EMISSION SPECTROMETER

TITLE : DETERMINATION OF MANGANESE, COPPER, IRON,
SILICON AND ZINC IN ALUMINIUM AND ALUMINIUM

NO : CDILTM.AE 01
ISSUENO :6
DATE : 03-01-13

ISSUED BY : QUALITY MANAGER

PAGE 1720

Warning and safety precaution

- The Spark Emission Spectrometer utilizes electrical voltages and currents which can be

harmful, precaution must be taken. The RF ground is strongly recommended. Connect the

ground to the spectrometer ground stud with cepper wire rod.

- Containers of argon gas should be secured to the building structure.

0. Introduction

The aluminium alloy for making license plates is aluminium alloy No 1100. According to

TIS 715-1987, specification of this alloy is

Aluminium, % minimum 99.0
Stlicon and 1ron. % maximum 1.00
Zinc, % maximum 0.10
Manganese, % maximum 0.05
Copper, % 0.05-0.20

Aluminium 1s calculated on percentage by subtraction the amount of 15 elements namely

silicon, 1ron, copper, manganese, zinc, magnesium, lead, nickel, bismuth, chromium. tin, titanium,

vanadium, beryllium, and boron from 100. The 15 elements are simultaneously determined by using

Spark Emission Spectrometer.
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ALLOY NO 1100 BY SPARK EMISSION SPECTROMETER

1.0 Scope and ficld of application

1.1 This method is applicable to the simultaneous determination of 5 elements such as silicon,
iron, zinc, manganese, and copper in aluminium alloy for making license plates by using Spark
Emission Spectrometer.

1.2 The analytical range of this method is

Silicon, % 0.0035 - 0.76
Iron, % 0.004 - 0.88
Zinc, % 0.004 - 0.09
Manganese, % 0.004 - 0.051
Copper, % 0.036 -0.24

1.3 This method covers analysis of specimens having smooth flat surface with the dimensions,
width x length, not less than 1 x 1 cm and thickness not less than 0.08 cm.
2.0 References

2.1 ASTM E 1251-1994 (Reapproved 1999) : Standard Test Method for Oprical Emission
Spectrometric Analysis of Aluminum Alloys by the Argon Atmosphere, Point-to-Plan, Unipolar Self-
Initiating Capacitor Discharge.

2.2 ASTM E 227-1990 (Reapproved 1996) : Standard Test Method for Optical Emission
Spectrometric Analysis of Aluminum and Atuminum Alloys by the Point-to-Plan Technique.
3.0 Definitions

3.1 Profile : To align the image of the entrance slit to achieve maximum intensity at the exit

slits by using mercury lamp.
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ALLOY NO 1100 BY SPARK EMISSION SPECTROMETER

3.2 Spark : A series of electrical discharges, each of which is oscillatory and has a
comparatively high maximum instantaneous current resulting from the breakdown of the analytical
gap or the auxiliary gap, or both, by electdcal energy stored at high voltage in capacitors. Each
discharge 1s self-initiated and is extinguished when the voltage across the gap, or gaps, i1s no longer
sufficient to maintain it.

3.3 Calibrant : A reference material used for a calibration

. 3.4 Standardant : A reference matenal used for standardiz.ation'

3.5 Verfier : A certified reference material used to determine whether standardization is
required.

3.6 Standardization : The procedure used to verfy or adjust instrumental response to conform
to the analytical curve established during calibration. There are two types of standardizaton.

3.6.1 Two point standardization : Adjustment of a gain control of a channel for an
individual spectral line in a manner that reproduces the readings that the high and low standardants
displayed during the collection of calibration data. In computer applications, correction is done
mathematically by applying a slope and intercept correction, that 1s a multiplication to correct the
amount of difference between the high and low standardant readings followed by the addition or
subtraction of a constant to finallv restore readings to expected values.

3.6.2 Single point standardization : Adjustment of a channel for an individual spectra line
using a single standardant. Usually the single standardant is a high refercnce matenal used to set the
gain. If the analytical intercst is just in low concentrations near the detection limit, a low standardant

is used and either a gain or a background control may be adjusted.

t
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4.0 Principle

The atoms of element are excited in the gap between a pair of electrodes, passage of electricity
from the electrodes through the gap provides the necessary energy to atomize the sample and excite
the resulting atoms to higher electronic states. When the excited atoms return to the ground states, the
electromagnetic radiatién is emitted. This radiation is dispersed by a.grating. It emerges as a light
spectrum having a pattern determination by the structure of the atoms that have been excited. By this
reason, each element can be identified by its -ehara-cteristic spectrum.

In quantitative analysis, line brightness represents element concentration in the specimen. It is
converted from radiant energy into electrical current by a suitable photodetector. The electnical signal
at the output of the detector is processed and displayed on a readout device.

5.0 Materials

- Certified Reference Materials (CRMs) No S8-6061 FY, SS-6201-G, WA-1000 AB, WA-
1199-AL, WA-3004 AB, WB-1000 AB, WB-3003 Y and WD-1000-M. -

- Reference Materials (RMs) No G3000 B1, G3000 B2, G3000 B3, G3000 B4. GO5> Hi and
9438.

- Argon gas, purity 99.997% min
6.0 Apparatus

6.1 Spark Emission Spectrometer ( Model DV 4)

6.2 Lathe

6.3 Temperature & Humidity Recorder

6.4 Electronic Dry Cabinet

6.5 GE DEhumidlﬁer : COPYING o U Py '..-V.;\\] ,
PSS REAAA I H i

3
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7.0 Samples
The sample(s) should be free from voids and pits, having smooth flat surface with the
dimensions, width x length, not less than 1 x I cm and thickness not less than 0.08 cm.
8.0 Procedure
8.1 Prepare CRMs, RMs and samples (see instruction manual of lathe).
8.2 Instrument operation (see CD.I1.IM.AE.01)
8.2.1 Switch on all the parts of the system in correct orders.
8.2.2 Warm up the system for at least 4 hours.
8.2.3 Check whether that the environment of the instrument is in required condition.
8.2.3.1 Maximum relative humidity of 60 % RH
8.2.3.2 Temperature at 22 + 2.8 °C
8.3 Profile the mercury lamp (see CD.I1.IM.AE.01).-
8.4 Standardization (see CD.I1.IM.AE.Q1)

In this method, two point standardization s used.

§.4.1 Standardization is run by using these standardants : WA-1000 AB. WD-1000-M,
WA-1199-AL, WB-3003 Y, WB-1000 AB, SS5-6201-G, 9438, SS§-6061 FY and G3000 B2,

respectively.

8.4.2 Burn these specimens at least 4 times each, reject the first one in order to make sure

that the system is saturated with argon gas.

€.4.3 The result of analysis should be the average of 3 burns determination. A bum produces a

really abnormal internal standard count or a bad burn that having a silvery rather than a blackish ring

NTMAEC1.DOC
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surrounding the pitted area should be eliminated. When a bumn is rejected, 1t may be replaced with
another bum in order to maintain the normal number of bums to be averaged.

8.4.4 Print the results directly from computer readout.

The standardization must be done before analysis of sample.

8.5 Venfy the calibration curve

8.5.1 Run the verifier, CRM No WB-1000 AB, in the same manner as steps §.4.2 to 8.4.4.
The verification m.u>st be done after standardization and every 10 samples.
8.6 Analyze the sample(s).
8.6.1 The sample(s) is analyzed in the same manner as steps 8.4.2 to 8.4.4.
NOTE : The analysed samples shall be kept for 6 months, after that they shall be put in the recycle
bin of the public service.
9.0 Expression of results
9.1 Calculation
The results are printed directly from computer readout.
9.2 Estimation of uncertainty
The uncertainty can be quantified by following step
9.2.1 Specify measurand
% concentration = B(IR)2 +C(OR)+D
Where B, C and D are fitted constants and IR is the intensity ratio of the line for the clement to
the line for the matrix element.
9.2.2 Identify uncertainty sources

Typical sources of uncertainty are %r“‘ * e
‘ \ ERCR AR
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9.2.2.2 The estimation uncertainty from analysis certificate of calibrants; U___
9.2.2.3 Calculation of the analyte concentration or calibration uncertainty; U,
9.2.3 Quantify uncertainty components
All the components of uncertainty that are expected to have a signification are then quantified.

9.2.3.1 Repeatability; U,

The standard deviation of mean of 3 burns determination s used.

standard deviation

So U =

“ Nz
Standard deviation is printed directly_from computer readout.
9.2.3.2 The estimation uncertainty from analysis certificate of calibrants; U
When the calibration graph has been established the analyte concentration in any test sample
can be obtained by interpolation. The resuit lies between two adjacent calibrants of the calibration
curve, uncertainty of a calibrant. which is greater, is taken nto this account. If the result lies between
two calibrants which uncertainties did not express on analysis certificate, uncertainty of next
calibration is used (See Annex 4).
9.2.3.3 Calculaton of the analyte concentration or calibration uncertainty; U_,

The standard deviation of the vertical distances of the points from the line is calculated by

yix

When §_ is the standard deviation of the vertical distances of the points from the line or

standard deviation of residue
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Y, = real value
Y, = the point on the calculated regression line (calculated value)
ory. -y = y- residue
n = the number of measurements for the calibration curve

S, 15 adopted for U, (See annex 4).
9.2.4 Calculation of combined standard uncertainty

The standard uncertainties from 9.2.3 are combined by

. SN TS
9.2.5 Calculation of the expanded uncertainty
This step provides a confidence interval within which the value of measurand is expected to
lie. The expanded uncertainty is obtained by multiplying the combined standard uncertainty by a
coverage factor, k, which assumes that the normal distribution of the measurement result. However,
since the combined standard unceriainty is obtained by combining different types ‘of distribution, it 1s
more correct to use the t tabulated value for the confidence level chosen and the effective degree of

freedom, V_g, 1s calculated by

4 2u4
uc [
Ver - a4 4 - )
U U U u
ororteent cal r
2 jeo] o0

Having obtained a value for V_g, the t-distribution table is used to find a value of t (see Annex

5). This yields the value for k. The expanded uncertainties are calculated at 95% confidence level.
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9.3 Method validation
9.3.1 Accuracy and precision
The following standard materials listed below are the low, medium and high concentration -
calibrants (LCC, MCC and HCC) for each element. These calibrants are used as samples to check

accuracy and precision.

Element Calibrants

Low Medium High
Silicon _ WD-1000-M G3000 B3 SS-6201-G
Iron WD-1000-M WB-3003 Y G3000 B4
Copper WEB-1000 AB WB-3003 Y G3000 B1
Manganese WD-1000-M WB-1000 AB SS-6061 FY
‘;Einc WD-1000-M WB-1000 AB G3000 B1

The average and the relative standard deviation (RSD) of concentration of each
element in these specimens are calculated from 10 bumn replicates.

9.3.1.1 Accuracy

The average result of any interested element must be fall within the certified interval of
the analysis certificate, if available. If the certificate is not stated uncertainty, calculate relative

accuracy. Relative accuracy must be 100 * 20% (see Annex 1-3).

. experimental value
Relative accuracy. % = pe : x 100
certified value
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9.3.1.2 Precision

The RSD of concentration of each element in these calibrants should not exceed the

recommended RSD which are shown below (see Annex 1).

Concentration range, %

Relative standard deviation (RSD), %

Less than 0.005 15.0
0.005 - 0.0099 10.0
0.01-0.1 5.0
More than 0.1 3.0

9.4 Verification

94.1 Accuracy

9.4.1.1 The average result of any interested element is reliable when it falls within the

certified interval of the analysis certificate of verifier. The certified intervals of the analysis

certificates of CRM No WB-1000 AB are shown below.

Element Certified interval, % :

Lower | Higher
Silicon 0.093 0.103
Iron 0.095 0.105
Copper 0.034 0.038
Manganese 0.034 0.038
Zinc 0.038 0.042
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9.4.1.2 If any result falls outside the certified intervals, determine why the instrument
is malfunctioning and run the verifier again. If the result is still outside the certified interval, run
another standardization.

G.4.2 Precision

The RSD of concentration of each element in the verifier should not exceed the accepted

RSD which are shown below.

Concentration range, % Relative standard deviation (RSD), % '
1 0.01-0.1 5.0
i More than 0.1 3.0 '

9.5 Quality control
9.5.1 Repeatability of the instrument
The RSD of intensites of each element in each standardant should not exceed 2.0 %.
9.5.2 Internal quality conirol
The venifier is aiso used in internal quality control.
9.5.3 Analysis of replicate

The RSD of concentration of each element in sample should not exceed the

recommended RS which are shown in 9.3.1.2.
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10.0 Test report

10.1 The results are expressed as percentage of elements as follow.

Concentration range, % Decimal place ;
0.003 - 0.099 3
More than 0.099 _ , 2

10.2 Estimation of the uncertainty is reported if clients requested. The expanded uncertainties

are reported at 95% confidence limit with one more decimal place than the results (10.1)

11.0 Bibliography

11.1 Batrd Arc/Spark Sofiware Manual. Divisions of Thermo Instruments Systems, Baird
Themo Jarrell Ash Corporation., 1995.

11.2 Spectrovac (model DV-4) Direct Reading Optical Emission Spectrometer. Revision A.
Spectrochemical Equipment Division, Baird Corporation., 1984.

11.3 AS 3641.1-1989 : Recommended Practice for Atomic Emission Spectrometric Analvsis.

11.4 TIS 715-1987 : Standard for Reflective Plates for Making License Plates.

11.5 EURACHEM/CITAC Guide Quantifying Uﬁcertainty in Analytical Measurement. 2"
ed . QUAM :2000.P1.

11.6 TRAC special issue on : Metrology in Chemistry Vol 18,1999

11.7 Miller, J. C. and Miller, J. N. Statistic for Analytical Chemistry. Chichester : Ellis
Hor\'vood,4‘h ed. 2000.
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STANDARD OPERATING PROCEDURE
CHEMISTRY PROGRAM
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SILICON

TITLE : DETERMINATION OF MANGANESE, COPPER, IRON,
AND ZINC IN ALUMINIUM AND ALUMINIUM

ALLOY NO 1100 BY SPARK EMISSION SPECTROMETER

PAGE

: CD.I1.TM.AE.O]
ISSUENO :6

: 03-01-13

ISSUED BY : QUALITY MANAGER

2 14720

Annex 2. Relative accuracy

Element CRM/RM Certified value |Experimental value| Relative acc;facy,
No %
Silicon WD-1000-M (LCC) 0.0035 0.0037 - 105.71
| G3000 B3 (MCC) 0.27 0.2676 99.11
$S-6201-G (HCC) : 0.76 0.7534 99.13
Iron WD-1000-M (LCC) 0.004 0.0044 110.00
" WB3003 Y (MCC) 0.31 0.3090 99.68
(33000 B4 (HCC) 088 0.8854 100.61 o
Copper WB-1000 AB(LCC) 0.036 0.0361 100.28
_‘ WB-3003Y(MCC) 0.20 0.1948f 97.40 h
63000 BI (HCC) 0.24 0227 | 10115
Manganesc WD-1000-M(LCC) 0.004 0.0040 100.00
m‘.VB—IOOO AB(MCC)—_- “(-).036 0.03527 | N -9;-"—_ -
SS-6081 FY (HCO) | 0051 oos13 | w0050
Zinc WD-1000-M (LCC) 0.004 0.0041 102.50
WB-1000 AB (MCC) 0.040 0.0380 95.00 o
G3000 B1 J(—HCC) 0.09-" | 00888 | 98.67 i
Corvive o :
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STANDARD OPERATING PROCEDURE NO P CD.ITMLAE .01
CHEMISTRY PROGRAM ISSUENO :6
DATE : 03-05-16

TITLE : DETERMINATION OF MANGANESE, COPPER, IRON, | 165UED BY : QUALITY MANAGER

SILICON AND ZINC IN ALUMINIUM AND ALUMINIUM

PAGE : 15/20
ALLOY NO 1100 BY SPARK EMNISSION SPECTROMETER
Annex 3. Accurate intervals and certified intervals.
Element CRM/RMI Accurate intervals,% Certified intervals,%
No Lower Higher Lower Higher
Silicon WD-1000-M (LCC) 0.0028 0.0042 - -
(G3000 B3 (MCC) " - “ - 0.262 | ~0*278
S§8-6201-G (HCC) 0.608 0.912 - -
Iron WD-1000-M (LCC) 0.0032 0.0048 - -
| wea00s Y (MCQ) - " - 030 | 03
(3000 B4 (HCC) - - 0.849 7091 1 |
Copper WB-1000 AB (LCC) - - 0.034 0.03%
WB-3003Y(I\&CC) - — - 0.192 70.208
G3000 B1 (HCC) - - “'(_)‘.2—;2_7777;77!;37:1877777”7
Manganese WD-1000-M{L.CC) 0.0032 0.0048 -
WB000 ABOMCC) | - : 0.034 | 0038
$S6061 FY (HCO) | - | s | oose
Zinc WD-1000-M (L.CC) 0.0032 0.0048 - -
\\BIOOOAB (MCC) | - n - 0.038 i 0.042
GB&)O Bl (HCC) - - 0.085 0.095

Note . Accurate intervals are & 20 %6 from certificate.

Cermifiad intervals are + 2 sr2ndard deviation from certificate.
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ALLOY'NO 1100 BY SPARK EMISSION SPECTROMETER

Annex 4. Calibration uncertainty and estimated uncertainty (k =2)

Si ; Regression equation : 2.486x10" (IR) '+ 1.377x10" (IR}-6.974x10~
Calibrant Real value (y;) Calculat:&d (y, - ;i) (v - ;i)z Estimatedé ~ Standard
value (y;) uncertaint}'g uncertainty
WA-1199-AL - 0.0023 0.0024 -0.0001; 0.00000001 ~§ -
WD-1000-M 0.0035 0.0035 0.0000 0.0000 -% -
WB-1000 AB | . 0.0980 0.0942 0.0038| 0.00001444 0.005§ 0.0025
WA-1000 AB 0.1000 0.0947 0.0053| 0.00002809 - -
WB-3003Y 0.1500 0.1538 -0.0038| 0.00001444 0.006; 0.003
G3000B3 0.2700 0.2781]- - -0.0081] 0.00006561 0,00Sé 0.004
G035 H1 0.6200 0.6105 0.0095| 0.00009025 0048’ 0.024
S8S-6061 FY 0.6400 0.6466 -0.0066) 0.00004356 0.0Z: 0.01
SS-6201-G 0.7600 0.7582 0.0018] 0.00000324 0.0 W 0.0
Sy/xor U_, 0.00322267
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ALLOY NO 1100 BY SPARK EMISSION SPECTROMETER
Fe ; Regression equation : 6.801x10"°(IR)2+ 3.807:1(1l]'S(IR)—7.7(]2x10—3
Calibrant Real value (y,) Calculatfd (y; - ;i) (y; - ;i)z Estimated Standard
value (y;) uncertainty| uncertainty
WA-1199-AL 0.0015 0.0015 0.0000 0.0000 - -
WD-1000-M 0.0040 0.0042 -0.0002 0.00000004 - -
WB-1000 AB 0.1000 0.1023 -0.0023{ 0.00000529 0.005 0.0025
WA'IOOO AB 0.1100 0.1054 0.0046| 0.00002116 - -
SS-6201-G 0.2500 0.2483 0.0017] 0.00000289 - -
WB-3003Y 0.3100 0.3075 0.0025{ 0.00000625 0.01 0.005
$S-6061 FY 0.3500 0.3562 -0.0062{ 0.00003844 0.02 0.01
G3000 B2 0.4000 0.4062 -0.0062{ 0.00003844 0.006 0.003
WA 3004 AB 0.6000 0.5878 0.01221 0.00014884 0.02 0.01}
G3000 B4 0.8800! 0.8813 -0.0013; 0.00000169 0.031 , 0.0155§
SyixorU,, 0.003065 ‘
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Cu ; Regression equation : 1.667x10 (IR)'+ 2.428x10 *(IR}+6.444x10”

Calibrant Real value Calculatfd (y, - ;i) (y, - ;l)z Estimated Standard
(y) value (y;) uncertainty| uncertainty

WB-1000 AB -0.0360 0.0359 0.0001| 0.00000001 0.002 0.001

G3000 B4 0.1000 0.0990 0.0010 0.000001 0.005] .0025

WA-3004 AB 0.1000 0.1025 -0.0025| 0.00000625 0.005| - 0.0025

WB-3003 Y 0.2000 0.1946 0.0054| 0.00002%916 0.008| - 0.004

G3000 B2 0.220()' 0.2216 -0.0016] 0.00000256 0.006 0.003]

G3000 Bl 0.2400; 0.2417 -0.0017f 0.00000289 0.008 0.004

1 SyxorU,, 0.00161768

e
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Mn ; Regression equation : 4.073x10 (IR)'+ 4.974x10°(IR)-6.613x10"
Calibrant Real value Calculat:ed Qy, - ;i) (y; - ;i)z Estimated Standard

il value (v uncertainty] uncertainty
WA-1199-AL 0.0013 0.0013 0.0000 0.00000000 - -
WD-1000-M 0.0040 0.0039 0.0001| 0.00000001 - -
WA-1000 AB 0.0100 0.0101 -0.0001] 0.00000001 0.001 0.0005
$5-6201-G 0.0110 0.0110 0.0000 0.00000000 - -
WB-1000 AB 0.0360 0.0356 0.0004[ 0.00000016 0.002 0.001
$S-6061 FY 0.0510 0.0512 -0.0002| 0.00000004 0.003 0.0015
SyxoerU,, 0.00011726

Zn ; Regression equation : -4.234x10 (IR)*+ 6.192x10°(IR)-2.272x10"

Calibrant Real value Calculatfd (y; - ;i) (y, - ;‘)2 Esti‘mated Standard
(v value (y;) uncertainty} uncertainty
WA-1199-Al. 0.0012 0.0010 0.0002| 0.00000004 - -
WD-1000-M 0.0040 0.0046 -0.0006{ 0.00000036 - -
G3000 B2 0.0200 0.0202 -0.0002| 0.00000004 0.0 0.0
WB-3003 Y 0.0220 0.0217 0.0003| 0.00000009 ~ 0.001 0.0005
WB-1000 AB 0.0400 0.0390 0.001]  0.000001 0.002 0.001
SS-6061 FY 0.0790 0.0796 -0.0006{ 0.00000036 0.004 0.002
G3000 B 0.0900 0.0899 0.0001} 0.00000001 0.005 0.0025
A Sy/x or U, 0.00031623
S T
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Annex S. The relationship between V_and t value at 95 % confidenze level

Vo 1 2 3 4 5 6 7 8 9 10 11 12
Valueoft | 12713 430 | 3.18 | 2.787 257 | 245 2.36 231 2.26 223 220 2.18
V. 14 16 18 20 25 30 35 40 45 50 100 | o

Valueoft | 2141} 2,12 | 2.10 | 2.09{ 206 204 2.03 2.02 2.01 2.01 1.98 ] 1.96
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Warning and safety precaution

- The Spark Emission Spectrometer utilizes electrical voltages and currents which can be
harmful, precaution must be taken. The RF ground is strongly recommended. Connect the
ground to the spectrometer ground stud with copper wire rod.

- Containers of argon gas should be secured to the building structure.
0. Introduction

One kind of non-heat treatable wrought aluminiurz alloys is aluminium alloy No 3003.

[t has been produced by addition of manganese to high pure grade alloy, No 1100, for using in gencral

purposes. The specification of this alloy, according to TIS 331-1980, 1s shown below.

Manganese. % 1.00-1.50
Copper, % 0.05-0.20
fron. % mMax1mur 0.70
Silicon. % maximum 0.60
Zme. % maximum 0.10

Other clements i.e. lead, bismuth, vanadium, beryllium, boron and tin.

Each element, % maximum 0.05

Summation of these 6 elements, % maximum 0.15

Alumintum remainder
! Prepared Bv Nanrmand ST Copy No....... 3 Controlled  (X)
ApProved By ... 5t e e Holder.. :).L.‘j?fl'Jst.‘i'. 41, Uncontrolied ( )
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The first 11 elements including magnesium, nickel, chrornium and titanium are simultancously
determined by using Spark Emission Spectrometer, whereas the amount of aluminium is achieved on
percentage by subtraction the amount of 15 elements from 100.

1.0 Scope and field of application

1.1 This method is applicable to the simultaneous determination of 5 elements such as
manganese, copper, iron, silicon, and zinc in aluminium alloy No 3003 by using Spark Emission
Spectrometer. |

1.2 The analytical range of this method is

Silicon, % 0.0035-0.76
Iron, % 0.004 - 0.88
Zinc, % 0.004 - 0.09
Manganese, % 1.02 -1.54
Copper, % 0.036-0.24

1.3 This method covers analysis of specimens having smooth flat surface with the dimensions,
width x length, not less than 1 x 1 ¢m and thickness not less than 0.08 cm.
2.0 References

2.1 ASTM E 1251-1994 (Reapproved 1999): Standard Test Method for Optical Emission
Spectrometric Analysis of Aluminum Alloys by the Argon Atmosphere, Point-to-Plan. Unipolar Self-
Initiating Capacitor Discharge.

2.2 ASTM E 227-1990 (Reapproved 1996) : Standard Test Method for Opiical Emission

Spectrometric Analysis of Aluminum and Aluminum Alloys by the Point-to-Plan Techinique.

CCORYING OF THE GO St g
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SPARK EMISSION SPECTROMETER

3.0 Definitions

3.1 Profile : To align the image of the entrance slit to achieve maximum intensity at the exit
shits by using mercury lamp.

3.2 Spark : A senies of electrical discharges, each of which is oscillatory and has a
comparatively high méximum instantaneous current resulting from the breakdown of the analytical
gap or the auxiliary gap, or both, by electrical energy stored at high voltage in capacitors. Each
discharge is self-initiated and is extinguished when the voltage across the gap, or gaps, is no longer
sufficient to maintain it.

3.3 Calibrant : A reference material used for a calibration

3.4 Standardant : A reterence material used for standardization

3.5 Venfier : A certified reference material used to determine whether standardization is
required.

3.6 Standardization : The procedure used to verify or adjust instrumnental fequnse to conform
to the analytical curve established during calibration. There are two types of standa.rdization.

3.6.1 Two point standardization : Adjustment of a gain control of a channel for an individual
spectral line in a manner that reproduces the readings that the high and low standardants displayed
during the collection of calibration data. In computer applications, correction is done mathematically
by applying a slope and intercept correction, that is a multiplication to correct the amount of
difference between the high and low standardant readings followed by the addition or subtraction of a
constant 1o finally restore readings to expected values.

3.6.2 Single point standardization : Adjustment of a channel for an individual spectra line

using a single standardant. Usually the single standardant 15 a high reference matenal used to set the

T L

] e eame ‘ e
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SPARK EMISSION SPECTROMETER

gain. If the analytical interest is just in low concentrations near the detection limit, a low standardant
1s used and either a gain or a background control may be adjusted.
4.0 Principle

The atomns of element are excited in the gap between-a pair of electrodes, passage of electricity
from the electrodes through the gap provides the necessary energy to atomize the sample and excite
the resulting atoms to higher electronic states. When the excited atoms return to the ground states, the
electromagnetic rad},atioﬁ i1s emitted. This radiation is dispersed by a grating. It emerges as a light
spectrum having a pattern determination by the structure of the atoms that have been excited. By this
reason, each element can be identified by its characteristic spectrum.

In quantitative analysis, line brightness represents element concentration in the specimen. It is
converted from radiant energy into electrical current by a suitable photodetector. The electrical signal
at the output of the detector is processed and displayed on a readout device.

5.0 Materials

- Certified Reference Materials (CRMs) No SS-6061 FY, SS-6201-G, WA-10uU AB, WA-
1199-AL, WA-3004 AB, WB-1000 AB, WB-3003 Y and WD-1000-M.

- Reference Materials {RMs) No G3000 B1, G3000 B2, G3000 B3, G3000 B4. G3000 B3,
GO5 H1 and 9438.

- Argon gas, purity 99.997% min
6.0 Apparatus

6.1 Spark Emission Spectrometer ( Model DV 4)

6.2 Lathe

6.3 Temperature & Humidity Recorder

LV OF S DOCT AN T
i NTMAERE02 DOC
| IS PROVRITED



77

STANDARD OPERATING PROCEDURE NO : CD.IL.TM.AE.02
CHEMISTRY PROGRAM ISSUENO :6
DATE : 63-0i-13

TITLE : DETERMINATION OF MANGANESE, COPPER, IRON, | [ssUED BY : QUALITY MANAGER

SI J J !‘L r
LICON AND ZINC IN ALUMINIUM ALLOY NO 3003 BY PAGE . 5770

SPARK EMISSION SPECTROMETER

6.4 Electronic Dry Cabinet
6.5 GE Dehumidifier
7.0 Samples
The sample(s) should be free from voids and pits, having smooth flat surface with the
dimensions, width x ]ehgth, not less than 1 x 1 cm and thickness not less than 0.08 cm.
8.0 Procedure
(. 8.1 Prepare CRMs, RMs and samples (see instruction manual of lathe).
8.2 Instrument operation {see CD.11.IM.AE.01)
8.2.1 Swatch on all the parts of the system in correct orders.
8.2.2 Warm up the-s_\‘slem for at least 4 hours.
8.2.3 Check whether that the environment of the instrument is in required condition.
8.2.3.1 Maximum relative humidity of 60 % RH
8.2.3.2 Temperature at 22 +2.8 °C
8.3 Profile the mercury lamp (see CD.I1.IM.AE.O1).
8.4 Standardization (see CD.I1.IM.AE.01)
In this method, two point standardization is used.
8.4.1 Standardization is run by using these standardants : WA-1199-AL, WD-1000-M,
WA-3004 AB, WB-3003 Y, WB-1000 AB, SS-6201-G, 9438, SS-6061 FY and G-3000 B4,
respectively.
8.4.2 Burn these specimens at least 4 times each, reject the first one in order to make sure

that the system is saturated with argon gas.

T : lyl}l_'il'-ﬁ-‘\"-‘l 3
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8.4.3 The result of analysis should be the average of 3 bums determination. A bum
produces a really abnormal internal standard count or a bad burn that having a silvery rather than a
blackish ring surrounding the pitted area should be eliminated. When a bum is rejected. it may be
replaced with another burn in order to maintain the normal number of burns to be averaged.8.4.4 Print
the results directly from computer readout.
The standardization must be done before analysis of sample.
8.5 Verify the calib;":;tion curve
8.5.1 Run the verifier, CRM No WB-3003 Y, in the same manner as steps 8.4.2 10 8.4.4.
The verification must be done after standardization and every 10 samples.
8.6 Analyze the sample(s).
8.6.1 The sample(s) 1s analyzed in the same manner as steps 8.4.2 to 8.4 4.
NOTE : The analysed samples shall be kept for 6 months, after that they shall be put in the recvele
bin of the public service.
9.0 Expression of results
9.1 Calculation
The results are printed directly from computer readout.
9.2 Estimation of uncertainty
The uncertainty can be quantified by following step
9.2.1 Specity measurand
Y% concentration = B(IR)2 +C(R) +D
Where B, C and DD are fitted constants and IR 1s the intensity ratio of the linc for the element Lo

the line for the matrix element. s
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9.2.2 Identify uncertainty sources

Typical sources of uncertainty are
9.2.2.1 Repeatability; U,
9.2.2.2 The estimation uncertainty from analysis certificate of calibrants; U___
9223 CAa]culation of the analyte concentration or calibration uncertainty; U_,

9.2.3 Quantify uncetainty components

All the components of uncertainty that are expected to have a signification are then quantified.

9.2.3.1 Repeatability; U,

The standard deviation of mean of 3 burns determination is used.

standard deviation

So U =
V3

Standard deviation is printed directly from computer readout.
9.2.3.2 The estimation uncertainty from analysis certificate of calibrants; U__

When the calibration graph has been established the analyte concentration in any test sample
can be obtained by interpolation. The result lies between two adjacent calibrants of the calibration
curve, uncertainty of a calibrant, which is greater, is taken into this account. If the result lies between
two calibrants which uncertainties did not express on analysis certificate, uncertainty of next
calibration is used (See Annex 4).

9.2.3.3 Calculation of the analyte concentration or calibration uncertainty; U_

The standard deviation of the vertical distances of the points from the line 1s calculated by

. 7. - . N1 :
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¥

When S is the standard deviation of the vertical distances of the points from the line or

standard deviation of residue

Y, | = real value

Y, = the point on the calculated regression line (calculated value)
or y,- ¥, = y- residue ‘

n = the number of measurements for the calibration

S, 1s adopted for U_, (See annex 4)

cal

9.2.4 Calculation of combined standard uncertainty

The standard uncertainties from 9.2.3 are combined by

o g,
9.2.5 Calculation of the expanded uncertainty
This step provides a confidence interval within which the value of measurand 1s expected w
lie. The expanded uncertainty is obtained by multiplying the combined standard uncertainty by a
coverage factor, k, which assumes that the normal distribution of the measurement result. However,
since the combined standard uncertainty is obtained by combinming different types of distribution, it is
more correct to use the t tabulated value for the confidence level chosen and the effective degree of

freedom, V ;. is calculated by

4 o 4
Uc 4 UC
Veff = 4 4 4 = 4
U r Uccn Ucul UT
..... + — + B
2 o o0
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Having obtained a value for V i, the t-distribution table is used to find a value of t (see Annex

5). This yields the value for k. The expanded uncertainties are calculated at 95% confidence level.

9.3 Method validation

9.3.1 Accuracy and precision

The following standard matenals listed below are the low, medium and high concentration

calibrants (LCC, MCC and HCC) for each element. These calibrants are used as samples to check

accuracy and precision.

Element Calibrants
Low Medium High
Silicon WD-1600-M G3000 B3 S$S-6201-G
[ron WD-1000-M WB-3003Y GSOQO B4
Copper WB-1000 AB WB-3003 Y G3000 B1
Manganese \\'.%-306;AB G3000 B1 WB-3003 Y o
LZinc WD-1000-M WB-1000 AB G3000 Bl |

The average and the relative standard deviation (RSD) of concentration of each element in

IO RANE O
‘l\ 15 Pl e

e

these specimens are calculated from 10 burn replicates.

p *.mk,i'?‘.‘-.l-'.x"l \
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9.3.1.1 Accuracy
The average result of any interested element must be fall within the certified interval of
the analysis certificate, if available. If the certificate is not stated uncertainty, calculate relative

accuracy. Relative accuracy must be 100 + 20% (see Annex 1-3).

experimental value
Relative accuracy, % = iad - x 100
certified value

9.3.1.2 Precision
The RSD of concentration of each element 1n these calibrants should not exceed the

recommended RSD which are shown below (see Annex 1).

Concentration range, % Relative standard deviation (RSD), % l
Less than 0.005 15.0 1
0.005 - 0.0099 10.0 1
0.01-0.1 5.0
Maore than 0.1 3.0

9.4 Venfication
9.4.1 Accuracy
9.4.1.1 The average result of any interested element is reliable when it falls within the
certified interval of the analysis certificate of verifier. The certified intervals of the analysis

certificates of CRM No WB-3003 Y are shown below.
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Element Certified interval, %

Lower Higher |
Silicon 0.144 0.156
fron 0.30 0.32
Copper 0.192 0.208
Manganese 1.50 1.58
Zinc 0.021 0.023 |

9.4.1.2 If any result falls outside the certified intervals, determine why the instrument

is malfunctioning and run the verifier again. If the result is still outside the certified interval, run

another standardization.

9.4.2 Precision

The RSD of concentration of each element in the venfier should not exceed the

accepted RS which are shown below.

Concentration range, %

|
Relative standard deviation (RSD), %6 |

0.01-0.1

5

0

More than 0.1

3

0
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25 Quality control
9.3.1 Repeatability of the instrument

The RSD of intensities of each element 1n each standardant should not exceed 7.0 %.

t')_

(]

.2 Intermal quality control
The verifier 1s also used in intemnal quality control.
9.5.3 Analysis of replicate
The RSD of concentration of each element in sample should not excecd the
iended RSD which are shownn 9.3.1.2.
Pt Fest report

.11 The results are expressed as percentage of elements as follow.

l
Caoncentration range, % Decimal place 4
naes 0099 3 3
Nore than 0.099 ‘ 2 “

T Patimation of the uncertainty is reported if clients requested. The expanded uncertambes

ported ar 93% confidence linut with one more decimal place than the results (101

L3 TMARGZ.DOC
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Annex 2. Relative accuracy

Element CRM/RM Certified value {Experimental value|Relative accuracy,
No Yo
Silicon WD-1000-0M (LCC) 0.0035 0.0032 9143
G003 MCO) | 027 0272 0081
v"éS:6201-G (I:IEC) | 0.76 0.7556 99.42 "
iron WD-1000-M (LCC) 0.004 0.003% 97.50
\\"B—3003 Y (MCC) 0.31 0.3153 - 1017";’; o
N G.;()OO B4 (HCC) 0.88 085;57 10]78 N
Copper WB-1000 AB{LCC) 0.036 0.0362 100.36 |
" r\;’B-Z’;(;OBY(T\.ICC) 0.20 0.1946 | ;:“0 .
GI00BL(HCC) | 024 02302 | s967
Manganese WA-3004 AB (LCC) 1.02 1.0199 ¥9.99
G000BIOMMCC) | 132 1328 | 00
CWB303Y (HCO) | 1se | asell | o137
Zinc WD-1000-M (LCC) 0.004 0.0039 97.50
_\:"B—IOOO AB (MCC) 0.040 0.0379 9475
| G3000 B1 (HCC) 0.09 0.0894 99.33
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Annex 3. Accurate intervals and certified intervals,

Element CRM/RM Accurate intervals, % Certified intervals, %, T
No Lower Higher Lower ‘ Higher
Silicon WD-1000-M (LCC) | 0.0028 0.0042 . -
| SS-6201G(HCO) | 0.608 0912 : o
Iron WD-1000-M (LCC) | 0.0032 0.0048 . -
CWB-3003 Y (MCO) | - : 0.30 C052
| G3000B4HCO) | - : 0839 0o
Copper WB-1000 AB(LCC) - - | 0.034 0.038
s | | v | oms
 GI000BI(HCO) | - : 022 o2
;T\;;a?gancsc WA-3004 AB(LCO) - - : Y9 .03
(;.3.0()0 Blrl,f\l(‘(‘) | - : - ] 1.2l 1.349
\‘»-"P-B:SOOS Y (li(‘é) - | - 1.5()7 1.58
iillc WD-1000-M (LCC) 0.0032 (J.O()4S - T
WB-1000 AB(MCO) | - : 00 00s2
g G3000B1 (HCO) | - : 0085 | 0095

NOle

Accurate intervals are £ 20 %% from certificate.

Cemified intervals are = 2 standard deviation from certificae.

VUTNALO2 DOC
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Annex 4. Calibration uncertainty and estimated uncertainty (k = 2)
Si ; Regression equation : 2.486x10" '(IR)+ 1.377x10°(IR)-6.974x10"
Calibrant Real value (y,)' Calculat::d (yi } ;i) (y; - ;i)z Estimated; Standard
value (y;) uncertainty; uncertainty

WA-1199-AL 0.0023 0.0024 -0.0001| 0.00000001 - -
WD-1000-M 0.0033 0.0035 0.0000 0.0000 - -
WB-1000 AB 0.0980: 0.0942 0.0038| 0.00001444 0.005 0.0025
WA-1000 AB 0.1000 0.0947 0.0053; 0.00002809 - -
WB-3003 Y 0.1500 0.1538 -0.0038} 0.00001444 0.006. 0.003
(G3000B3 0.27002 0.2781 -0.0081] 0.00006561 0.00S; 0.004
GOS Hl 0.6200% 0.6105 0.0095; 0.00009025 0.048 0.024
S5-6061 FY O.6400§ 0.6466 -0.00656] 0.00004356 0.02- 0.01
$5-6201-G O.7600g 0.7582 0.0018{ 0.00000324 0.0 O'Oi

| Sy/xer U, 0.00322267 ‘

b [ pROBBIER
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Fe ; Regression equation : 6.80%x10 ' °(IR)*+ 3.807x10"(IR)-7.702x10”
Calibrant Real value ( yi);r Calculated (yi _ ;i) (y; - ;i)z Estimated Standard
uncertainty{ uncertainty
WA-1199-AL 0.0015 0.0000 0.0000 - -
WD-1000-M 0.0040 -0.0002| 0.00000004 - -
WB-1000 AB 0.1000 -0.0023| 0.00000529 0.005 0.0025
WA-1000 AB 0.1100 0.0046] 0.00002116 - -
$5-6201-G k 0.2500 0.0017| 0.00000289 - T
WB-3003Y ' 0.3100 0.0025! - 0.00000625 0.01 0.005
$$-6061 FY T 0.3500 -0.0062| 0.00003844 0.02 0.01
G3000 B2 0.4000' -0.0062] 0.00003844 0.006 0.003
WA3004 AB | 0.6000 00122 0.00014884 0.02 0.01
G3000 B4 0.8500! 0.0013] 0.00000169 0.031 0.0155
| Sy/xor U, 0.003065
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P . -§ 2 -5 3
Cu ; Regression equation : 1.667x10 (IR) + 2.428x10 (IR)+6.444x10
Calibrant Real value Calculatfd (v, - ;i) (v - ;i)z Estimated'i Standard
(yp) value (,) uncertainty; uncertainty
WB-1000 AB 0.0360 0.0359 0.0001] 0.00000001 0.002 0.001
G3000 B4 0.1000 0.0990 0.0010 0.000001 0.005 0.0025
WA-3004 AB 0.1000 0.1025 -0.0025| 0.00000625 6.003 0.0025
WB -3003 Y 0.2000 0.1946 0.0054 0.00002916 © 0.008 0.004
G3000 B2 0.2200 0.2216 -0.0016 0.00000256 0.006 0.003
G3000 B 0.2400 0.2417 -0.0017] 0.00000289 0.008 0.004
Sy/xer U, 0.001617676
Mn ; Regression equation : 1.405x10 (IR)’+ 9.703x10 *(IR) + 5.083x10”
Calibrant Real value Calculatfd (y, - ;i) (y; - ;i)l Estil?latedg Standard
(y; ).; value (y,) uncertaint}'i uncertainty
WA 3004 AB 1.02001 1.6023 0.0177| 0.00031329 0.030, 0.015
G3000 B3 1.0300 1.0635 -0.0335{ 0.00112225 0.004. 0.002
G3000 BS 1.0400 1.0644 -0.0244] 0.00059536 0.032 0.016
G3000 B2 1.2500 1.2234 0.0266 0.60070756 0.000 0.000
G3000 B} i.3200 1.3194 0.0006| 0.00000036 0.029 0.0145
WB-3003 Y 1.5400 1.5446 -0.0046] 0.00002116 0.040! 0.0200
| Sy/xerU,, 0.01313388 |
mul-' T DO MERT lx
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Zn ; Regression equation : -4.234x10 (IR)™+ 6.192x10°(IR)-2.272x10"

- ~

Calibrant Real value Calculatfd (v, - vi) (y, - yi)z Estimated Standard
(y) value (y,) uncertainty  uncertainty
WA-1199-AL 0.0012 0.0010 0.0002] 0.00000004 - r_:
WD-1060-M 0.. 0040 0.0046 -0.0006; 0.00000036 - -
G3000 B2 0.0200 0.0202 200002} 0.00000004 0.0 OTO
WB-3003 Y 0.0220] 0.0217 0.0003;1 0.00000009 . 0.001!5 0.00(;;
WB-1000 AB 0.0400?? 0.0390 0.001 0.000001 0.002% 0.001
$S-6061 FY 0.0790 0.0796 -0,0006] 0.00000036 0.004: 0.002
G3000 B1 0.0500, 0.0899 0.0001| 0.00000001 0.005% " 0.0025
Syimort,, | 000031623
Annex 5. The relationship between V_.and t valuc at 95 % confidence level
1 v 1 2 3 4 5 8 7 8 9 i0 i1 J 12 g

efl H

Valueof t | 12711 430 | 308 278 | 257 245) 236| 231 226 223 2260 218

o 141 16 18 3 20 23 30 35 40 45 30 ' 100 0D

Valueoft | 214 212 210} 209| 206| 204 | 203| 202| 20| 20i. 198 | 196

\
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CD.I1.WS AE.02:/99-09-30

LABORATORY WORKSHEET
Determination of manganese, copper, i\?‘on, silicon and zinc in

Aluminium Alloy no 3003 by Spark Emission Spectrometer

Date of received : ...............ooiiiiiiiiiniinn. Dateoftest: .. ...
Laboratory number :....................... Samplenumber: ...l

Sample name : uAugzgilition Tavskauad 3003 H-18

.......................................................

Sample description : wriuTavzF3u S vuvina adx 111 x nut =

...................................

SamIPle FeIATK T e e

TEST RECORDS

Aluminium Alloy Type : 3003 (TIS.331-1980)

Actual Temperature (C): .......ocovvnnnn., e Actual Humidity, oRH ...
Verification & Quality Control:
WB-3003 Y Certified intervai Experimental values
Mean %RSD

Si, % - 0.144-0.156 |

Fe, % 0.30-0.32

Cu, % 0.192 - 0.208

Mn, % 1.50 - 1.58

Zn, % 0.021 -0.023

INote: The accepted %RSD for Zn is 5.0 meanwhile 3.0 for the others.

Results :

Sample Mean %RSD

Si. %

FC_. %

Note: The accepted % RSD 15.0, 10.0, 5.0 and 3.0 are used for the element concentration i=ss than

0.005 %, 0.005-0.0099 %, 0.0:-0.1% and more than 0.1%, respectively.

Performed by ............................. e SUPerviSor ...

Approved by

....................................................................................................

Remark :

ITWSARQ2.DOC



MMARUIN A

aa o e
seaa1ATD9IN



95

“ e =l w =l -
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4.4.1.1 wiaasthindlatuawlainsiimas

EQUIPMENT CARD

Equipment Name : Spark Emission Spectrometer

Model : DV 4

identification Number : 11 - 01

Serial Number @ 262477 — 1029A

DSS Number : 2A.NN.6635 — 012 — 00Q1/8 2532

Manufacturer : Baird Corporation

Address : Middiesex Turnpike Bedford, Massachusetts (1730, USA
Agent : Precision Equipment Co. Lid.

Address : 350/48 Bansrikrung, Rama 3 Rd., Yannawa, Bangkok 10120, THAILAND

Date Received : 89 — 11— 13

Date Placed In Service ; 81 —09 - 27

Current Lacation : Inorganic Chemistry Analysis 1, Chemistry Division, DSS
Condition When Received New

Manufacturer's Instruction : Yes

Calibration Interval : -

Performance Check Interval : every 6 months

Verification interval : After Standardization

Calibration Procedure : -

Performance Check Procedure : According o AS 3641.1 ~ 1989
Verification Procédure : According to ASTM E1251 - 94
Equipment Range : Weight percent

Responsible person : Mrs.Vannapa Tanyuenyoung

Remarks : 1. ARC/SPARK ANALYSIS SOFTWARE V7,02

2. Performance Check Interval LﬂﬁﬂuLﬂunnj 6 wwau lull 2001

L 3. ffuiinnsmsqanauduasesiiafiulanu specification ivegitesizg




96

4.4.1.2 \ATRINAS

EQUIPMENT CARD

Egquipment Name : Lathe

Model : JN 280

Identification Number : 11 — 02

Serial Number : 149

DSS Number : 9A.NN.3416 — 001 — 00001/1 2532

Manufacturer . Precision Equipment Co..ttd.

Address : 350/48 Bansrikrung, Rama 3 Rd., Yannawa, Bangkok 10120, THAILAND
Agent :Precision Equipment Co,,Ltd.

Address : 350/48 Bansrikrung, Rama 3 Rd., Yannawa, Bangkok 10120, THAILAND

Date Received : 89 — 11 - 16

Date Placed in Service : 91— 09 — 27
Current Lacation : Inorganic Chemistry Analysis 1, Chemistry Division, DSS
Condition When Received New
Manufacturer's Instruction : Yes
Calibration Interval : -

Performance Check Interval : -
Verification Interval ; -

Calibration Procedure © -

Performance Check Procedure : -
Verificalion Procedure - -

Equipment Range : -

Responsible person : Mr.Pornchai Thawornnart

Remarks - tiufinmspaseudwasasiimdulinn specification \ivegfidewas ag. B
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4.4.1.3 wiaviaguuniinacanuay

EQUIPMENT CARD

Equipment Name : Temperature and Humidity Recorder (Data Logger)
Model : DT 600

Identification Number : 11 - 03

Serial Number : 28540

DSS Number : -

Manufacturer : Data Electronics (Aust.) Pty. Ltd.

Address : 7 Seismic Court, Rowville, VIC 3178, AUSTRALIA

Agent © W. Thavepatana Co., Lid.

Address : 4/20 Moo.5, Napalai Village, Soi Luanjari — anusorn 2, Sukhumvit Rd.,
Bangna, Prakhanong, Bangkok 10260, THAILAND

Date Received : 98 - 02 - 03

Date Placed In Service : 98 — 12 - 01

Current Lacation : Inorganic Chemistry Analysis 1, Chemistry Division, DSS
Condition When Received New

Manufacturer's Instruction : Yes

Calibration Interval : two year

Performance Check Interval : -
Verification Interval : -
Calibration Procedure : By comparison with standard humidity and temperature i
Calibrator into humidity and temperature chamber

Performancé Check Procedure : -

Verification Procedure : -

Equipment Range : Temperature range — 20 to 70°C Relative humidity range 0 to
95% RH

Responsible person : Mrs.Vannapa Tanyuenyoung

Remarks : 1. Calibration Interval wasiwiluyne 2 1

o =4 . = Py [ . . b3 el 5 - !
2. fuAnnismrsaeaaudATeaiiaiulln i specification Wivesfid e ins <7

1

=18
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| -
4.4.1.4 wreufuarsunsgulwi

EQUIPMENT CARD

Equipment Name : Electronics Dry Cabinet

Model : Dry - 125 S

Identification Number : 1 — 04

Serial Number : 1223

DSS Number : -

Manufacturer : Weifo Scientific Co.

Address : 11 Lane 51 Chi — lin Rd., Taipei, TAIWAN
Agent : Lic Lab Ltd., Part

Address 245 Phetkasem Rd., S0i.73/2, Laksang, Nongkhaem, Bangkok 10160,
THAILAND

Date Received : 97 — 11 - 17

Date Placed In Service : 98 — 02 — 16

Current Lacation : inorganic Chemistry Analysis 1, Chemistry Division, DSS
Condition When Received New

Manufacturer's Instruction : Yes

Calibration Interval © -

Performance Check Interval : -

Verification Interval : -

Calibration Procedure :© -

Performance Check Procedure : -

Verification Procedure : -

Equipment Range : Relative humidity range 10 to 60% RH

Responsible person : Ms.Wanida Chulikawit

Remarks : 1iuinnisasassaudnasasiiadluluany specification Wivaghidawan aa.
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- &
4.4.1.5 IATEIYARAIIHTY

EQUIPMENT CARD

Equipment Name : GE Dehumidifier
Maodel : AHNB16WAM

Identification Number : |1~ 05

Serial Number : 601040

DSS Number : -

Manufacturer : Frigrand Company Limited

Address : 2452 — 2456 Ladprao Rd., Wangthonglang, Bangkapi, Bangkok 10310,
THAILAND

Agent : Frigrand Company Limited

Address : 486/100 Rajthevi Shopping Centre,Pechburi Rd., Bangkok 10400, THAILAND

Date Received : 98 — 05 — 15

Date Placed In Service : 98 - 12 - 01

Current Lacation : Inorganic Chemistry Analysis 1, Chemistry Division, DSS
Condition When Received New

Manufacturer's Instruction : Yes

Calibration Interval : -

Performance Check Interval @ -

Verification tnterval : -

Calibration Procedure : -

Performance Check Procedure : -

Verification Procedure : -
Equipment Range : Dehumidification capacity : 16 liters per day at 30°C,80%RH or 9

liters per day at 27°C,60%RH

Responsible person : Mrs.Vannapa Tanyuenyoung

o g . P e . «: cad g o
Remarks : thdinnisesagaudwaresiiediullnu specification LﬂUﬂgﬂdﬂﬂV«:ﬁ:ﬂ el
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4416 winmimed (Desiccator)
AuFuiiufetreRrTunudieuntfwisimeaaay
. X 4, _ . J
mMaguaine  AmagasgaANTuneyly  Desiccator Wagluannwin
WMHNSAN
AUNT IEUFRRALIR

fiutiatay nnauRld Desiccator

4.4.1.7 @N1ISUIAFBENTEANIINARDLABLATES Spark emission spectrometer Had

PauAuguupiivaanaaeuiatudes 22 + 2.8 %1 wazanuTuANING AU 60 %
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EQUIPMENT CALIBRATION / PERFORMANCE CHECK PROGRAMME

(Performance check of

CD.I1.TM.AE.01}

Spark Emission ’ n-o1

Spectrometer

(Performance check of

CD.11.TM.AE.02)

Equipment Identification| Year

Name No Jan | Feb | Mar | Apr | May | Jun | Jul } Aug | Sep | Oct | Nov | Dec
Spark Emission 11-01

Spectrometer

E = External Calibration

Remarks :

Prepared by :

Approved by :
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Equipment

Name

Identification

No

Year

Jan

Feb

Mar

Apr

May

Jun | Jul | Aug

Sep

Oct

Nov

Dec

Spark Emission
Spectrometer
(Macuum Qil,
Foreline Trap,
Cooling Water
and Excitation

Contacts)

1101

Spark Emission
Spectrometer
(Specimen Clamp,

Analytical Stand,

Argon Flow System _

and Vacuum pump}

11-01

Remarks :

Prepared by :

Approved by :
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Material card
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MATERIAL CARD
Name of Substance : Aluminium/Magnesium Lot No : Batchno B
(CAST) G3000B1 Date of receipt : 1999 - 07 - 22

Company : MBH Analytical Limited
Composition /Specification :

Cu 0.24 %

Mg 0.16 %

Si 0.55%

Fe 0.27%

Mn 1.32 %

Ni 0.16%

Zn 0.09 %

Pb 0.15%

Sn 0.16 %

Cr 0.13%

Manufacturing : 1996 - 05 - 07
Expired date : -

Danger warning : -

Storage method : -

Place of storage :

in electronic dry cabinet at 11 room no 707
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MATERIAL CARD

Name o_f Substance : Aluminium/Magnesium . LotNo: -

G3000 B2

Company : International Alloy Ltd.
Composition /Spécification :

Cu 0.22%

Mg 0.54 %~ _

Si 035%

Fe 0.40%

Mn1.25%

Ni 0.05%

| Zn 0.02%

Pb 0.09%

Sn 0.09 %

Ti 0.02%

Cr 0.08%

Date of receipt : 1989 - 11 - 13
Manufacturing : 1977 - 09
Expired date : -

Danger warning : -

Storage method : -

Place of storage :

in electronic dry cabinet at I1 room no 707
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MATERIAL CARD

Name of Substance : Aluminium/Magnesium LotNo:-

G3000 B3

Company : Intemational Alloy Ltd.
Compositic;n /Specification :

Cu 0.16%

Mg 0.83 %*

Si 027%

Fe 0.48 %

Mn 1.03 %

Ni 0.08 %

an 0.05 %

Pb 0.06 %

Sn 0.06 %

Ti 0.06%

Cr 0.05%

Date of receipt : 1989 - 11 - 13
Manufacturing : 1977 - 09
Expired date : -

Danger waming : -

Storage method : -

Place of storage :

in electronic dry cabinet at I1 room no 707
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MATERIAL CARD
Name of Substance : Aluminium/Magnesium Lot No : Batchno B
(CAST) G3000B4 Date of receipt : 1999 - 07 - 22

Company : MBH Analytical Limited
Composition /Specification :

Cu 0.10%

Mg 1.39 %~

St 0.12%

Fe 0.88%

Mn 1.14 %

Ni 0.04%

" Zn 0.11%

Pb 0.03_%

Sn 0.04% -

Tt 0.11% |

Cr 0.04%

Manufacturing : 1996 - 09 - 26
Expired date : - |

Danger warning : -

Storage method : -

Place of storage :

in electronic dry cabinet at 11 room no 707
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Cornpdsition /Spetification :
Cu 0.02 %
Mgl135%“
Si0.14%

Fe 1.01 %

Mn 1.04 %

Zn 0.02 % |

Pb 0.02%

Sn 0.02 %

Ti 0.16%

MATERIAL CARD
Name of Substance : Aluminium/Magnesium Lot No : Batchno A
(3000 BS Date of receipt : 1997 - 04 - 28
Company : Tekmelt Limited Manufacturing : 1992 - 01 - 22

Expired date : -
Danger warning : -
Storage method : -

Place of storage :

in electronic dry cébinet at Il room no 707
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MATERIAL CARD

(CAST) GO5 HI
Company : MBH Analytical Limited
Composition /Specification :

Cu 0.31%

Mg2.11% '

Si 0.62%

Fe 1.11%

Mn0.05%

Ni 021%

Zn 020%

Pb 0.01 %

Sn 0.24 %

Ti 0.24%

Cr 0.29%

Name of Substance : Aluminium/Magnesium - Lot No: Batchno G

Date of receipt : 1997 - 06 - 30
Manufacturing : 1996 - 08 - 30
Expired date : -

Danger wamning : -

Storage method : -

Place of storage :

in electronic dry cabinet at I1 room 10 707
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MATERIAL CARD

Name of Substance : Aluminium/Magnesium . Lot No : Batchno F

(CAST) GO05 H2
Company : MBH Analytical Limited

| Composition /Specification :

Cu 026 %

Mg 3.46 %

Si 0.49%

Fe 0.72 %

Mn 0.25% -

Ni 022%

Zn 0.19%

Pb 0.06 %

Sn 0.17%

Ti 0.18%

Cr 0.25%

Date of receipt : 1997 - 06 - 30
Manufacturing : 1996 - 06 - 19
Expired date : -

Danger warning : -

Storage method : -

Place of storage :

in electronic dry cabinet at I1 room no 707
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MATERIAL CARD

Name of Substance : Aluminium Alloys _ LotNo:-

WA-3004AB
Company : Alcoa Specialty Metals
Composition /Specification :
Si 0.22%
Fe 0.60%°¢
Cu 0.10%
Mn 1.02 %
Mg133% -
Cr 0.013%
O Ni 0.011%
Zn 0.16%
Ti 0.005%
Pb 0.0068 %
Bi 0.007 %
Cd 0.0014 %
Sb 0.0054 %

Date of receipt : 1998 - 08 - 41
Manufacturing : 1997 - 09 - 01
Expired date : -

Danger warning : -

Storage method : -

Place of storage :

in electronic dry cabinet at IT room no 707
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MATERIAL CARD

Name of Substance : Aluminium Alloys
WB-3003Y

Company : Alcoa Specialty Metals
Composition /Specification :

St 0.15%

Fe 031%:

Cu 0.20%

Mn 1.54 %

Mg 0.052 %

- Cr 0.000%

Ni 0.001 %

Zn 0.022%

Ti 0.011%

LotNo: -

Date of receipt : 1998 - 08 - 04
Manufacturing : 1993 - 06 - 04
Expired date : -

Danger waming : -

Storage method : -

Place of storage :

in electronic dry cabinet at 11 room no 707
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MATERIAL CARD

Name of Substance : Aluminium Alloys _ LotNo: -~

WB-1000AB
Company : Alcoa Specialty Metals
Composition /Specification :
Si 0.098 %
Fe 0.10% :
Cu 0.036 %
Mn 0.036 %
Mg 0.039 %
Cr 0.033%
Ni 0.032%
Zn 0.040 %
Ti 0.030%
Vo 0.034%
Pb 0.035%
Sn 0.029 %
Bi 0.033 %

Date of receipt : 1998 - 09 - 03
Manufacturing : 1997 - 07 - 07
Expired date : -

Danger warming : -

Storage method : -

Place of storage :

"in electronic dry cabinet at I1 room no 707
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MATERIAL CARD

Name of Substance : Aluminium Alloys A LotNo: -

SS-6061FY
Company : Alcoa Specialty Metals
Composition /Specification :
Si 0.64%
Fe 035% :
Cu 0.30%
Mn 0.051 %
Mg 1.02 %
Cr 0.24%
Ni 0.051 %
Zn 0.079%
Ti 0.041%
Pb 0.001 %
Ga 0.000 %

Date of receipt : 1997 - 04 - 28
Manufacturing : 1995 - 01 - 06
| Expired date ; -

Danger warning : -

Storage method : -

Place of storage :

in electronic dry cabinet at [1 room no 707
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MATERIAL CARD

Name of Substance : Aluminium Alloys 1 LotNo:-

WD-1000-M

Date of receipt : 1998 - 09 - 01

Company : Alcoa SMD -Spectrochemical Standards|{ Manufacturing : 1994 - 05 - 24

Composition /Specification :
Si1 0.003 %
Fe 0.004 %
Cu 0.004 %
Mn 0.004 %
Mg 0.005 %
Cr 0.004 %
Ni 0.004 %
Zn 0.004 %
Ti 0.003% -
V 0.005%
Pb 0.004 %
Sn 0.004 %
Bi 0.004 %
Ga 0.005 %

Expired date : -
Danger warning : -
Storage method : -

Place of storage :

in electronic dry cabinet at I1 room no 707
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MATERIAL CARD
Name of Substance ; Aluminium Alloys Lot No : -
SS-6201-G Date of receipt : 1994 - 09

Company : Alcoa SMD -Spectrochemical Standards| Manufacturing : 1994 - 05 - 24

Composition /Specification : Expired date : -
Si 0.76 % Danger waming : .
Fe 025% !
Cu 0.032%
Mn 0.011 % : Storage method : -
Mg 0.74 % 7
Cr 0.001% Place of storage :
Zn 0.021 % in electronic dry cabinet at I1 room no 707

B 0.024 %
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MATERIAL CARD

Name of Substance : Aluminium Alloys

WA-1199-AL

Composition /Specification :
Si 0.0023 %
Fe 0.0015%
Cu 0.0011 %
Mn 0.0013 %
Mg 0.0009 %
Cr 0.0009 %
Ni 0.0011 %
Zn 0.0012 %
Ti 0.0012 %
V 0.0003 %
Pb 0.0012 %

- Sn 0.0010 %
B 0.0009 %
Bi 0.0012 %
Ga 0.0012 %
Zr 0.0010%
C€d 0.0001 %

Company : Alcoa SMD -Spectrochemical Standards

LotNo: -

Date of receipt : 1994 - 09
Manufacturing : 1994 - 05 - 24
Expired'date t-

Danger warning : -

Storage method : -

Place of storage :

in electronic dry cabinet at I1 room no 707
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MATERIAL CARD

Name of Substance : Non-Alloyed Aluminium
11527

Company : Pechiney

Composition /Specification :

B 0.0046 %

LotNo:-

Date of receipt : 1989-11-13
Manufacturing : -

Expired date : -

Danger warning : -

Storage method : -

Place of storage :

in electronic dry cabinet at [T room no 707
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MATERIAL CARD

Name of Substance : Non-Alloyed Aluminium
11526

Company : Pechiney

Composition /Specification :

B 0.0021 %

LotNo:-

Date of receipt : 1989-11-13
Manufacturing : -

Expired date : -

Danger warning : -

Storage method :-

Place of storage :

‘in eléctronic dry cabinet at I1 room no 707

-
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MATERIAL CARD

Name of Substance : Non-Alloyed Aluminium
11525

Company : Pechiney

Composition /Specification :

B 0.0012 %

LotNo:-

Date of receipt : 1989-11-13
Manufacturing : -

Expired date : -

Danger warning : -

Storage method : -

Place of storage :

in electronic dry cabinet at I1 room no 707
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MATERIAL CARD
Name of Substance : Non-Alloyed Aluminium - LotNo:-
11 524 Date of receipt : 1989-11-13
Company : Pechiney Manufacturing : -
Composition /Specification : ' Expired date : -
B 0.0004 % Danger warning : -
Storage method : -

Place of storage :

in electronic dry cabinet at Il room no 707
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MATERIAL CARD

Name of Substance ;: Aluminium-Silicon Alloys LotNo:-

9432

Company : Pechiney

Composition /Specification :
Si 0.21 %
Fe 0.150 %
Cu 0.0100 %
Mn 0.0026 %
Mg 0.335 %
Cr 0.0044 %
Ni 0.0036 %

© Zn0.0130%

V. 0.0006 %
Pb 0.0043 %
Sn 0.0049 %
Be 0.0012 %
Ti 0.0285%

Date of receipt : 1989 -11-13
Manufacturing : -
Expired date : -

Danger warning : -

Storage methed : -

Place of storage :

in electronic dry cabinet at I1 room no 707
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MATERIAL CARD

Name of Substance : Aluminium-Silicon Alloys LotNo: -

9436

Company : Pechiney
Composition /Specification :

Si 0.430%

Fe 0.235%

Cu 0.0470 %

Mn 0.0210 %

Mg 0.520 %

Cr 0.0485%

Ni 0.0125 %

Zn0.031%

V 0.0225%

Pb 0.0165 %

Sn 0.0420 %

Be 0.0054 %

T1 0.0125%

Date of receipt : 1989-11-13
Manufacturing : -
Expired date : -

Danger warning : -

Storage method : -

Place of storage :

in electronic dry cabinet at I1 room no 707
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MATERIAL CARD

Name of Substance : Aluminium-Silicon Alloys LotNo: -

9438

Company : Pechiney
Composition /Specification :

Si 0.610 %

Fe 0.405 %:

Cu 0.0830%

Mn 0.0640 %

Mg 0.690 %

Cr 0.1310%

Ni 0.0290 %

Zn0.1120%

V 0.0135%

Pb 0.0430 %

Sn 0.0200 %

Be 0.0110%

Ti 0.0020%

Date of receipt : 1989-11-13
Manufacturing : -
Expired date : -

Danger waming : -

Storage method : -

Place of storage :

in electronic dry cabinet at I1 room no 707
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MATERIAL CARD

Name of Substance : Aluminium-Silicon Alloys LotNo:-

9440

Company : Pechiney
Composition /Specification :

Si 0.840 %

Fe 0.048 %

Cu 0.2000 %

Mn 0.1130 %

Mg 0.910 %

Cr 02240 %

Zn 0:0660 %

vV 0.0065 % '

Pb 0.0770 %

Sn 0.0690 %

Be 0.0003 %

T G.0890 %

Date of receipt : 1989 -11-13
Manufacturing : -
Expired date : -

Danger warning : -

Storage method : -

Place of storage :

in electronic dry cabinet at 11 room no 707
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INTERNAL TRAINING PROGRAMME

Course Title

Subdivision : 11

Jan | Feb | Mar

Apr

May

Jun

Application
Techniques
of Emission

Spectrometer

One Point
Standardized
of Emission

Spectrometer

Technical
Practice in
Emission
Spectrometer
for Non-Ferrous

Alloys

Year
Jul | Aug | Sep | Oct | Nov | Dec
i
i
| ;

Prepared By
Approved By
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Training Record Chart /2001

Name Renu Prapit Wanida' | Vannapa | Neeranart | Pattama Wkssana Trainer | Approved
Task by
Task 1 - - - 01-01-23 . - - |Dss Iy

o
-g2- 14
01-01-24 ot-62
Task 2 - - loro201] - . - - 1DSss Receer”
10
e1-02~ 1§
01-02-02
Task3 | 01-02-05 . - - - - - IMOSTE | Rusens
10
Qr-02-1¢
01-02-07
Task 4 - 01-02-06 - 01-02-06 - - - DSS Ren
0 to
21-02-14
01-02-07 01-02-07
. TaskS | 01-03-06 - 01-03-06 1 01-03-06 - 01-03-06 - DsS R
Cf- 04-19
Task 6 - 01-03-16 | 01-03-16 - 01-03-16 - - Mrs.Vannapa | Reecc
Tanyuenvoung 012414
Task 7 - . - - - 01-03-19 - Mahido! | Rerce
to University
o1-04-19
01-03-30
Task 8 - 01-03-26 - - - - - DSS Rever
w0 01-04-1§
01-03-28
Task 9 - - - - 01-04-02 - - Makidol Riverc.
to Universigy 01-c6 14
01-04-12
- _pmprd OR- 5 - 4-C5-C - 33
Task 10 ol-c5-¢2| c1-cs-c2 | L1-C-cd ¢i-c5-02 D Ry
n1~0s" -3
Task 11 - - - - - - C1-05-031 B35 Reowe -
e
0t-05-04% of-oT-31
Task 12 - - Di-fos'\“ - - - - D3S %W1
0i-05-13 ot -cy+3
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Training Record Chart /2001

Name Renu Prapit | Wanida | Vannapa | Neeranart | Patlama | Wasszza ‘h‘ainer Approved
Task ' by
Task 13 - - - - Ol-f:‘l" - - TI3T & | Rueenc

, (- 05-1% VKPS Jor-05-3;
Task 14 |01-05-3%] - - - er-05-23| < - s s |

| VKPS o1-05-31

Task 15 JO1-04-15[04-0o-25]04- 0t 35101-0b-05] 04-00-25 - - O3TE | Roseec
61-09-31
Taskl6 | - |ot-oy-12] - - - - - 55 iy

e\fgn-n 01-03-31

Task 17 - o1-c1-1b| 01-07-1c [ O1-07-1b - - - PeNevearakl @avco
C'r-:\zr:]‘r%cm;: 01-0%-31

Task 18 |o1-03-16] -~ - - - - - TISTR/ | Res
O‘f‘;'f’-h TV 61-0%-31

Task 19 - - - - - - PV-C3E0 ) pag Ruvnon-
o:-?:-:r of-0%-J1

Task20 |0t -03-3! - - 01-0%-3¢ - - - T1%3 Reveer.
01-0% -31

Task 21 - 01-0%-0k |01-03-Dt | 61-05-0b| ci-05-0b | O1-08-0¢ - D35 Revene
0i-049-2%

Task 22 |et- gy~ 03 | ©1-03-CH 01-0%-03] 01 -0%-0Y] £i-0370% 101-03-03] 01-03-27| CD D35 | Recern

to e I N I B L BT =

01-053-05 | 01-03-0%{ 01-03-0%| 01-¢3-0%] ¢1-0%-05 | 01-04-0%) g1-Ca-23 64-09-1%

Task 23 - - - - oi‘pa-!'c - - D35 R —
c\-1o°;~\‘? 01-cq-2%

Task24 | - - - - - - or-e3-27] 0SS Roee
t‘s—?&i' c1-€9-23
Task 25 - - - - oi-e3-44| © - - D35 R

D‘:-Jc‘:z»”go g1-09-24

Task 26 {ot-09-¢3) - - - - - - wECTEC Reprin
p1-09-2%
Task 27 [04-0f-ck{ - - - - - - D35 Rice
oxj;oq-cﬁ a1-¢9-2%

Task 28 - - &'-0q-3et-e-co ) oi-0a- 65 - - pras P
01-04- 1%
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Training Record Chart /2001

Name

Wanida

Renu Prapit Vannapa | Neeranart | Pattama | Wassana Trainer Approved
Task by
. - - - 01-09-11 - DSS
Task 29 ¢ o Ravwnr
01-09-14 c1-04-t¥
Ta.sk 30 - - - 01‘09'17 - - 'IISI & .
01-09-21 UK 01-09-2%
N 1 . - 01-09-18 . - - - DSS
Task 31 o ! N
01-09-1% o1-09-2%.
Task 32 01-10-23 - 01-10-25 - - 01-10-25 - DSS
Qﬂ.%
&1-48-3¢
— Ir'd
- - -11- - - - SLNTIYMINAS
Task 33 01-11-06 Inmm ’ A
Emmﬂm Revun
HInsdy o1~ 14-3¢
Task 34 . . . - 01-11-06 - quitsspma
. . . P R
HANSOA
- 04-11~30
Tz_isk 35 - - - - 01-11-16 - DSS R
of- 11-'30
Task 36 - - 01-11-30 ; 01-11-30 . - MrsVasnapa |
. R
Tapye=avoung
o7~ 11-30
Task 37 - - - - 01-12-07 - Thai Unique
Rzt
Co.llﬂ' c1-12 - 1y
Task 38 - - 01-12-11 - - 01-12-11 - DSS A
of-72-25]
Task 39 - . 01-12-13 - - - - MTEC Rioren
to
01-12-14 cf-12-2%
Task 40
Task 41
Task 42

Task 43
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Task } =HnsusumsaeufiounioailoSagumgl fuil 2

Task 2 =finausumdngns “nuaouoviuesined fufi 2»

Task 3 = BUTHHANYAT Microsoft Excel 97

Task 4 = ousniToadormua ISOAEC 17025

Task 5 = ussoweanmnasassludosdfifing

" Task 6=mM3M Performance Check vaam?m Spark Emission Spectrometer

Task 7 = Computer Training in Microsoft Visual Basic 5.0

Task § = pusEoe “wafiansdhuineing fuft 3

Task ¢ = Computer Training in SPSS for Windows 95

Taskio = funuwdor Tmidoulrsinmedss dwdnuidad NLTOPA T - L

Tazk ) = cuqud*a, ms‘ ? s LI LPRIE IR %u\;\ 2

Taskz = Roevsn .-ﬁw lw\w\s S i‘“ﬂémiﬁ“ RNy 2-’""‘} Cherical Pbs duacks
VP UT 00§ xn :M'\ ‘

Task 1 - U‘hc_u)fn'm*ux 03 e f\wumu\* Couvse %m TZS"-r., Lot

fxﬁi'ﬂ T cusnv,";‘m * fethod \m\ dedion’

~ 2
bl“b s nL\Lw\ T {Y\,U \,\mmx\mﬂ‘f‘\»ﬂﬁowﬁﬁw e Y\‘;‘\Jm“rﬂ?\"i?‘-f

src:‘.\.ﬂ?wj L M\n"ﬁob
Task 1t = Trevsudor " edvdvdsduwoacn Chemical Abstrad ’
Task 13 = mgdduasin Urcortainiy vedieios Ewissiop Sref\somz‘\n
Task (g - %p-u--,-,«!")‘o: s A I ﬂ"j‘”\A’\ﬁ'\ur\)ﬁcc\l‘v(}u\1u"\-\”rd'\\“‘ﬂU
Taslag ¢ cusw 'vsT dw Wigse 5«)5[)[ Foeodd 3\..h1
Task 1o = ppwades msmor\‘\m r.:-é' J“Jqumsmﬂnu‘ozwh{\ﬂﬁwm‘% LA AU

KR PN
B3Ik LRV SR IR @ Girr g G0 xﬂ,c‘bnsea .-«J‘L%le)

- v N - 2 ‘n

a3l 44 = fpnuasos® N“«\,c Wik et Ry Jmﬁwmmuoapuw S w354l
I |

T[\E‘;L}_j_ = ;OO\J“;,J\AQ("\‘“S \)‘ Y] N\SMQ\.)-W\‘)T‘\ PT IR ,:

- ! 'j‘ ‘ *l

33 E u,pc\;u MR A AN No 0 %
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Tashgs = mc.o\c‘,m\de: £S5 Pewu Poet

Tasl 34 Da\a\mse (.cmaP'\ iuiu:a\.ﬂms

Taskin 1 cusuilo: “irdhed Vals tla‘\\m\
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Task 34 = @' uuu‘u’i‘oq “ Inet 2002 : Business in Knowledge-based Economy”
Task 35 = Fuu3oq “IS0 9001-2000”

Task 36 = Application Technique for Emission Spectrometer

Task 37 = Auny 1l§iu~1 “Microwave Digestion”

Task 38 = duuundoq “mafiuesdnisumine

e d A -2
Task 39 = duuuuzo “maTuTat Tansuer

133



134

CD.ILFM.TN.O1/98-11-13

TRAINING RECORD

Name : Ms. Renu Tamthai

Position : Scientist 7/Head of Subdivision / fad

o o

Subdivision : Inorganic Chemistry Analysis 1

[ e

Date of entry : 8 July 1970

L

Qualification : BS. (Chemistry)

Attendance Records

Duration

-+ Course Title

Course Tutor / Institute

5 July 1976-

30 November 1977

Training Course in Mineralogy and

Geochemistry

Bundesanstalt fur
Geowissenshaften und

Robstoffe, Germany

24 February-

3 March 1988

Training Course in Work
Improvement through QC Circle

System

DSS

24-25 March 1988

Seminar on Chemica! Safety in

Laboratory

Office of the National

Environraent Broad

NS S —

17 November 1989

Seminar on Ferroalloys and Slag by

Spark Emission Spectrometer

21 March 1990

Precision Equipment Co.,

Ltd,

Seminar on Corrosion and Its

Protection

|

9-19 July 1990

Thailand institute of
Scientific and Technological

Research

Training Course in Administration

for Management-Staft

DSS

14 December 1992

Seminar on Spark Emission

Spectrometer

King Moagkut’s Institute of

Technology North Bangkok

19-20 March 1994

Seminar on Future of

Standatrdization in Thatland

The Thai [ndustrial Standard

Institute (TISI)

HFMTNOLDGC

/ll s Ae, AP
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SER

SUPPLIERS LIST

Service/Supplier

Product

Address/Telephone Na.

Remarks

Precision Equipment

Spark Emission

350/48 Bansrikrung, Rama 3 Rd.,

Co., Ltd. Spectrometer Yannawa, Bangkok 10120,
THAILAND Tel. 285-3396
Precision Equipment Lathe 350/48 Bansrikrung, Rama 3 Rd.,

Co., Lid. Yannawa, Bangkok 10120,
THAILAND Tel. 285-3396

W.Thavepatana Co., Temperature and 4/20 Moo.5, Napalai Village, Soi

Lid Humidity Recorder Luanjan-anusorn 2, Sukhumvit

Rd., Bangna, Prakhanong,
Bangkok 10260, THAILAND

Tel. 745-2802-4

Lio Lab Ltd., Part

Electronic Dry Cabinet

245 Phetkasem Rd., So0i.73/2,
Laksong, Nongkhaem, Bangkok
10160, THAILAND

Tel. 8099058-9

Frigrand Company

Limited

GE Dehumidifier

486/100 Rajthevi Shopping
Centre, Petchburi Rd., Bangkok
10400, THAILAND

Tel.215-3545

Precision Equipment

Co., Ltd.

Standards

350/48 Bansrikrung, Rama 3 Rd.,
Yannawa, Bangkok 10120,

THAILAND Tel. 285-3396
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Ref. No:_ 01T016/0105. ...

CERTIFICATE OF LABORATORY ACCREDITATION

This is to certify that

Testing Laboratory
Chemistry Division
Department of Science Service
75/7 Rama VI Road, Ratchathewi, Bangkok

have successfully undergone assessment under The Thai Laboratory Accreditation Scheme {TLAS)
| | Thai Industrial Standards Institute. . |
for meeting its criteria of competence, which are in accordance with
General requirements for the competence of testing dnd calibration laboratories
TIS 17025 £ 2000 | |
ISO/IEC 17025 : 1999

Accreditation No. TESTING (0018

The scope of accreditation is as annexed hereto

e
Date of Issue : 16 October 2001

+
Valid until S - QOctober 2004

Signature :
_gv = Gé"*‘- ﬂ"ézc‘fw

{(Mr. Surachai Thaleongchok)
Deputy Permanent Secretary
for Permanent Secretary
Ministry of Industry

Chairman of Industrial Product Standards Council

Initial Date of Issue : 23™ December 1997
Thai Laboratory Accreditation Scheme, Thai Industrial Standards institute, Ministry of Industry
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Scope of Accreditation for Testing

Laboratory Name

Testing Laboratory

Chemistry Division, Department of Science Service

Premise 75/7 Rama VI Road, Ratchathewi, Bangkok
Accreditation INo. : . TESTING 0018
Laboratory Status  : [”] Permanent [_] Sitt [ ] Temporary [ ] Mobile
Item/Product Tested Specific Test/Range of Standard/:l'est Method/
Measurement Technique Used

5. Aluminium and

Aluminium Alloy No.

* Manganese
Range : 0.004 to 0051% by

In - house Method :
CD.I1.TM.AE01 Based on

1100 . Weight |ASTME 1251-94
* Copper’ (Reapproved 1999) and
Range 1 0.036 to 0.24% by ASTM E-227 - 90
Weight (Reapproved 1996)
* Iron
Range : 0.004 to 0.88% by
Weight
* Silicon
Range : 0.003 5 to (.76% by
Weight
* 7in¢
Range : 0.004 to 0.09% by
Weight
: (-
Issue No. 3 Page 7/9 Issue Date : 4%  October 2001

Thai Laboratory Accreditation S.cheme, Thai Industrial Standards Ins{itute, Ministry of Industry
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Scope of Accreditation for Testing

Laboratory Name

Testing Laboratory

Chemistry Division, Department of Science Service

Premise

Accreditation No.

75/7 Rama V1 Road, Ratchathewi, Bangkok

: . TESTING 0018

Laboratory Status :[Z Permanent 1 site ] Temporary [ 1 Mobile
Item/Product Tested Specific Test/Range of Standard/Test Method!
Measurement

Technique Used

6. Aluminium Alloy No.
3003

* Manganese

Range : 1.02 to 1.54% by Weight

~* Copper

Range : 0.036 to 0.24% by
Weight
* Iron

Range : 0.004 to 0.88% by
Weight
* Silicon
Range : 0.003 5 to 0.76%by
Weight
* Zinc

Range : 0.004 to 0.09% by
Weight

In - house Method :
CDI1.TM.AE.Q2 Based on
ASTM E 1251 - 94
(Reapproved 1999) and
ASIM E 227 - %0
(Reapproved 1996)

Issue No. 3

Page &/9

Issue Date

H-
15 QOctober 2001

Thai Laboratory Accreditation S.Cheme, Thai Industrial Standards Institute, Ministry of Industry
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NO. 4824

DEPARTMENT OF SCIENCE SERVICE

MINISTRY OF SCIENCE, TECHNOLOGY AND ENVIRONMENT

4L ® s A b 3 -

CALIBRATION

AN TP A T AT DRI T

CERTIFICATE OF

MLt e s e o TV T

FOR: TEMPERATURE & HUMIDITY RECORDER
(LAB NO. VN.464)
MQGDEL - DT 600

SERIAL NO : 28540 & PROBE NO. : $4010049

MAKER : DATA LOGGER

TO

INORGANIC CHEMISTRY ANALYSIS SUBDIVISION
CHEMISTRY DIVISION
DEPARTMENT OF SCIENCE SERVICE

DATE OF CALIBRATION : OCTORBER 4, 2001 EXPIRED DATE: —

REPORT OF CALIBRATION WITH OUR REF. NO. 0505/ 13447, OCTOBER 22, 2001

- s .y

Lo 7 A o
4 -Z.H § e C;/ /!/ }"3-'9’(-'— et
(MR. CHAIWUT LAUVALERT)

DIRECTOR, PHYSICS AND ENGHNEERING DIVISION




143

&t < ar
n’l‘i’ﬂﬂukﬂﬂutﬂ’iﬂ@'lﬂﬁ‘?'\ﬂ%’u

wintewliiAnas ; VN.464 Fufivimssamfisy : 4-Oct-44
Tadrad DATA LOGGER \ATRIMINE ATY &Y WSTUAIBE : Model DT 60C
WINELGYFIBEN S/N 28540 Probe No.54010049

mnduuRzguvglistndnssemfiay 23442 °C AT 46 +/-5 %RH

2500°Humidity Generator Reading R
OC ) °C
19.2 19.582 19.603 19.593 19.59
25.0 25.265 25.314 25.299 25.29
30.0 30.057 30.087 30.073 30.07
2500 Humidity Generator | - Reading i
%RH %RH
30 29.112 28.168 29177 29.2
40 - 38.555 38.545 38.566 38.6
50 48.666 48.635 48.698 : 48.7
60 58.486 58.424 58.362 58.4
70 67.831 67.709 67.831 67.8
msdeuRsuguu)i o msdsufinuAaiy
3/ - i 80 -
30 - 70 -
& 20 - § 50-
2 s y= 0.?707;( +0.878 :c:n 40 4
£ R® = 0.9999 £ 30 y = 0.9714x - 0.0547
g1 ' § 201 R? = 0.9998
- 10
0 o e 0! 7
15 20 25 30 a0 40 50 60 70
std temp, std humid.
Temperature, °C ’ Hurmnidity, %RH
standard Reading stanadrd Reading
19.2 19.615 60 58229
24.8 25.051
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(STANDARD FOR ALUMINIUM
AND ALUMINIUM ALLOY PLATES AND SHEETS)
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uan. 716 —2530
UDC 629.11:628.936

g IUNAAS A IgATMNTTH
9/
uRheaenouuas
dwsunmhenzdause

STANDARD FOR - REFLECTIVE PLATES
FOR MAKING LICENSE PLATES

ﬂ§$ﬂ§JQQﬁﬁ1ﬂﬂﬁ‘5N

ISBN 974-8111-20-2
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