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Abstract

This research is aimed to develop the automatic internal
calibration system of the electronic balance with inherent
internal calibration function. The sensor system (temperature,
humidity, atmospheric pressure, time ect.) and the microcon-
troller system will be assembled together. The communication
between this assembled system and the electronic balance
will be programmed with C language program via RS232
interface port for activating the internal calibration system of
the electronic balance. In this research, the internal calibration
system will be activated when each of these two conditions
is changed from the setting value: the environmental
temperature or the time. The microcontroller system will
send the command to activate the internal calibration system
of the electronic balance via RS232 port. The preliminary
experiment shows that the electronic balance used in this
research responses to the command by activating the internal
calibration system when the parameters changed according

to the setting conditions.
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3. Nauaufam'sm (Results and discussion)

'a'mﬂ']?m'am'aawuumuﬂuma‘mmwfn’mumem
'Etwuﬂ@L@ﬂmﬂum{mmmﬂugﬂw 10 Taewinnnsgadanis
\Feusefiaiestainninadnnseinditedeansiuszuy
ALANNITNINNTU Tt Baud rate, Parity 1La% Stop bit
’lﬁmfamﬂa”mﬁuﬂ"ﬁi‘tﬂa‘l,l,m‘uifﬂmwumuaum?ﬁwm WAy
wmam%\iml,'f‘l"fauVLﬂJmaﬂ?ﬁuuﬂ@mmgmmﬁ ViU Temp =
5°C viaAan 1 Time = 2 (Wiseifhund) Autiudmiy
Fapin Lﬁ@iﬂﬂ?zﬁuﬁﬁ&%uuﬁuI;Tqmﬂ‘l,u (gﬂ*ﬁ 10)

Faulaiaan (Time)

‘]Jﬁ 1" m?u,amm?wNmmmi“muﬂmmmﬂlummLmim‘m

ﬁ’au‘lﬂqmuqﬁ (Temp)

WANFNNL) NUFITZULAILANNIINNNUTANNNINRDANTUAY
nezfuAdsssuuliudannalureaasestsiminddnnsetind
IAduiu desanndninngsaannaefuiafdussul5uss
AT LAYANTINLN TR LN T AN A AR AN TN AL

L e oAl o A dyae

saNTA NN deL s ULIATatalunstinATeatal A5y

o t dl v k% o k%
nsuFussuuugldausesiinisnszfussun (Manual) uay
wuUFRTTR Tneinanisae e s andlinnged 1

= o . o ¥ o a9 2
gﬂ‘V] 10 NITTANABISUUAILANNITNINIULIMNUIATAITNLAZNNTAN

o 2 -
Aenlanslasuutlasresgnumgiuazioan

AMNEANIINAaedLledRl WudIHeguuRvTaLIaNd

o . ¥ J o Y 0o

naasuuilas sruudivsanigluresasesdagnnsesuli

nalfiedaadntud® Inadsngdoydneal ¢ uunias

wansra d9unisuaninisinauaesssuulFumAATa
auangluga 11

aniulinasedansaszuuAILANNIIURLF AT

mRIANTA s R HANsae TSR
?:m"mmiﬂ?“u[;TaLL‘1_|1_|‘17'1'ﬁi%nquﬁﬂaﬁﬂﬂﬂim:ﬁmzuu
(Manual) uaz LLummTum TagNanTeuIannAn E_numbers
Faflndninouaiaed e E <1.0 HaRIY memmmmw
mﬂmmmmumuiuLmnmqnu@mwuﬂmmm Wa AN
E >1.0 ualaieing wamainnansaeLFEIe T Ae UL
mﬁmmnmmu@mwuﬂmﬂm FanannsuBeuidaulaeld
A1 E_numbers gnuanslslumnsail 2

X Ho A oA o . = =
PUNNUNUIATANTITULALINULFIAUAZLATAN (MNNELAULATDY

' ' ' v '
aa

‘ﬂl = lﬂl aI/ A o Yo o o = £ k% o k%
A1TINN 1 Nﬂﬂq?@ﬂuL'V]ﬂllLﬂ?ﬂ\j’ﬁ\iluﬂ?m'ﬂLﬂ?ﬂ\j“ﬁ\ﬂﬂ?unq?ﬂiuﬂ\juuuw ﬂmﬂqumﬂ\‘]wqﬂq?ﬂ?zau?zuu (I\/Ianual) RPN
Ar1UTR (Auto)

Ffiszy (g) | 20 | 40 | 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200
maéﬂiur?? A (AnAnalantduew) : wioe g
-0.0001 -0.0001 -0.0002 0.0000 0.0000 -0.0001 -0.0001 0.0000 +0.0001 | +0.0003
Manual (0.000087)| (0.00011) | (0.00014) | (0.00015) | (0.00016) | (0.00022) | (0.00022) | (0.00026) | (0.00026) | (0.00027)
Auto -0.0001 0.0000 -0.0001 -0.0001 0.0000 -0.0002 -0.0003 0.0000 +0.0001 | +0.0003
(0.00015) | (0.00011) | (0.00014) | (0.00015) | (0.00015) | (0.00022) | (0.00022) | (0.00026) | (0.00026) | (0.00027)

v

AN 2 A E_numbers IednaMsaeLieLsziiamsiuRuuuiglfnudesinniansyduszin (Manual) uazuundnTuds (Auto)

ﬂ'ﬁﬁi‘:u (9) 20 40 60 80 100 120 140 160 180 200
E_numbers 0.0 0.6 0.5 0.5 0.0 0.3 0.6 0.0 0.0 0.0
aglua U U U U U U U HU HU Hu

46 BULLETIN OF APPLIED SCIENCES VOL. 8 NO. 8 AUGUST 2019



4. @91 (Conclusion)
ANUANNINARBIHNUNSELLALANNITLF LS AT
AnludAENA MW TUNNY Usezneudasssuunmadanainiem
FAANGOAMNN ANTU AIINAULITTENIARALIIAT UATITLIL
mumum‘smqmwummauiﬂmmumuﬂumammumi
deusiedaansiuwiesds ieldlunisnssfussuudsuds
meluesietesisldlaesalud Iefiuanisaenifiuuinios
deszndrenistiuswuungldanusesiiniensegussuy
(Manual) uazuuudrntuimlaiuansneiuetnaliibdn Ay degld
4 o . de X Hod o
NuArestasInIninIsLLTIRRLN W Ul TenseTULATeS
L . e
dendsruudfusmenialuiuy Manual iveidasuliiazesds
ansoinnsdiusaesesisldiesuudniud® lnsaunsn
AmuaAnslasunlasaesgun)iuazinaindeanisasld
WuReulalunisnsefusruudiusainelusesasasdslsiiu
wiluian Mg ldanuesesdslifesaawrsasisnissunlsy
sunuudnludmRgasAgandiiunislssudnaussnnni uay
faupNgniasuug liiunani s minansae

5. naRnggNszmeA (Acknowledgement)

va o

Q"J’ﬂﬂﬂ@ﬂ?"l‘].lﬂ]ﬂ‘]_l‘v\l? AT ﬂm&ﬂtﬂ‘ﬁu ‘LIELI?N‘LW]

a

NINANEIANAATUTNNG ‘Vlsl'ﬁ AUTnEN HAZCTRUIRLADS

AinimunAnan winaneAansies fimEne (we.) Nl
ANaYATITTATaNTad iU g luenuade

6. LANASAIND (References)

[1] IRANTUG Buiies. nslfudaatesdadifnnseting
(mau‘ﬁl 1). UPDATE aun. @17. 2549, 11(1) NNT1AN -
fuaw, 13,

[2]1SCORER, T., M. PERKIN and M. BUCKLEY. Measurement
good practice guide No.70 : weighing in the pharmaceutical
industry. Middlesex : NPL, 2004, pp.15-16.

[3] HEINZ, R. and R. ARTHUR. The New analytical balance
AT from METTLER. Switzerland : Mettler, 1988.

[4] KOCHSIEK, M. Fundamentals of Mass Determination.
Greifensee : Mettler-Toledo, 1991, pp. 84, 88.

[6] METTLER INSTRUMENT AG. Method for the automatic
calibration of a high-resolution electronic balance.
ARTHUR, B. United States Patent US 4,858,161A.
1989-08-15.

[6] METTLER INSTRUMENT AG. Method for determining the
necessity of adjusting a high-resolution electronic
balance. FRITZ F., M. LINUS and R. ARTHUR. United
States Patent US 5,056,050A. 1991-10-08.

http://bas.dss.go.th

47



