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Vibration effect on laboratory balance
with different readability and loading
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Abstract

This research is aimed to find the vibration effect on the performance of laboratory balances with different readability and loading in
order to propose the guideline for installing the balance in the environment avoiding the vibration effect for ultimate performance.
The balances with different readability 0.01 g, 0.001 g, 0.0001 g, 0.00001 g, 0.000001 ¢ and different loading value are investigated.
The experimental setup is consisted of the anti-vibration table for installing the balance in order to exclude the vibration from the floor,
the exciter used to generate the vibration, and the accelerometer used for detecting the vibration signal. The natural frequency (Hz) of
the balance system and the amplitude of vibration which effect to the reading performance of the balances are measured. The results
show that most balances (different readability) response to the high frequency (> 400 Hz) except the balance with 0.01 g readability that
the natural frequency is 30 Hz which is low frequency the same as the source of vibration in the laboratory; motor of the air-conditioner
~30 Hz to 50 Hz. The amplitude of vibration is in the range of 0.3 m/s” to 0.7 m/s’. Furthermore, the natural frequency of most balances
are the same or slightly different at different loading in the range of maximum capacity. Therefore, the loading value is insignificant effect

to the natural frequency of the balance system.
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1. unun (Introduction)
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Tutlgtufianudesmislinueiodiifinnugndesguiuiy ilésumnsvaussanguaniadodslnenisudneiedsiiinnugniesgeoonin
winuidledldruedesdsliinadosdslufindalinuluanzundoniifinanssnunnussduasiion dwaliussaninmmahaurenadosds
Lidulumunudnuaeiifeans Ssuideues Stanescu waz Micu (Stanescu and Micu, 2008) lénanliinsduasiiiowduiladoniidma
nszmudemsThauveaesesds FamnesjiRnshififeyaluduessedumuduazifieuilidsnasoussaniamnisldnuaiesds Aogyinli
vosufiRmsfieudssionisliindmanstahminiifananels

Yaquldfimsnanlfizdmiunaeiedfuiietostfumsduazfiouiinnnseyiduiieiesdeendming Fadunsiiusuyulifuresufoanistu
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wdaads Fashlimeiesufiinslifesamuisluduemsianifivdmiunaniosdufiotostunsduaniouifedy fufusesiineinw
nansynUYBILsIduasifteudiiiiensldnuiasesds tieldidudeyauazuuams (suideline) dwsumsidenvdousuussdnuasmamaiinvesaniui
Andaedesddlifiaumngay ileannansznuresussduaniouiifiioussansnmmslinuaiosds infesiniudnideuldluonfoinis
drulngdursesduuudidnmseinddianinsautseannunnuazidenvenaiowsldmsnsd 1 (Weyhe, 1997)

M1517 1 UssnnveasesdamiindiesufjUfins (laboratory balances)

Readability Designation Usual max. capacity
0.1 pg Ultra-microbalance upto5g
1 g Microbalance 1to25¢
10 pg Semi-microbalance 30 to 200 g
0.1 mg Macro-balance or analytical balance 50 to 500 ¢
>1mg Precision balance or scale >100 ¢

IgfinsAnundetiadesagiidmansemusienszuiumsds 1wy mswdsuutasesgaungdl Msduasiiiou nsunsnaonvesaumLvANLATaU
wimdnlih Dusty Tnedademailiifiossidmanssnudeiniosfinnugniesguvindy wisdmanssnuseirdosdssausamnrioirdosdauuy
aenulaguiednu (Stanescu and Micu, 2008) mamwummmsﬁ"uazLﬁauﬁaLﬂuﬂa%wﬁﬂwawS]ﬂaﬁ'&ﬁﬁqmaﬁannsﬁwwummﬁaLﬂ%m%’a Tng
5ﬂwmzﬁummaﬂswuﬁaﬁuagﬁwﬁmaaLﬂffaasﬁ"'ql,l,azﬁﬂmqmiﬁuﬁ?‘ilﬁmfﬁ dsnaliiAnideauu (standard deviation) uazARANAIANISTZUY (systematic
errors) fieufindu Falunsandanufiananiaunsansgiildlaensindaeieddaulfienaniesdsiifiouaiiosfioguuiuifimnmatosduiy
(Schwartz, Borys and Scholz, 2007) Iu{]aqﬁuiﬁsﬁm%mwLﬂ%‘laﬁqaf’;uimg%ﬁLLN'uEJNﬁaaﬂwﬁuamﬁau (anti-vibration mounts) ams“?qag'ﬁwiw
duuuilddmsunaaostuazulfzieiocs udethelsfinunisiduuenssemnisduaziiondsleimauttamiltaue Fasuitymiadian
Aronsanalfznuatestluannzundouiiusmannnsduazidiouthues (Morrs and Fen, 2003) luduvasnisaeuidisusialaiinisnanis

v o =

Jammusigfiunsduasiiioud miunesdjuRnisasuifisvinaluisdazsedutul inwandlunisnei 2 Glaser, 1997)

M3 2 TornuannesnunIsauazieudmiuesUiRn1saeuieunia

Acceleration Classification
(mm/s?) E1 E2 F1 F2 M1
<3Hz 5x10-4 1.5x10-3 5x10-3 1.5x10-2 5x10-2
3Hz-30Hz 5x10-3 1.5x10-2 5x10-2 0.15 0.5
> 30 Hz 1.5x10-2 5x10-2 0.15 0.5 1.5

veninifludmvesmatadauudsildimsndnisdetmuntesmsduasitoufianusoseusulddmiud vickers hardness Viduieatu
(BS 6507-3:2005) LLazlﬁﬁmiﬁwﬂmiLﬁmLﬁmﬁaﬁﬁmsﬂ%’uﬂq& (Sanponpute and Meesaplak, 2010) uazlugiuvesmsinAranuudawuy Rockwell
Scale AldfnsAnwdmansenuvesnsduasiteuiifivonsin ednriduuuinig (suideline) senuiuiiieniu (Sanponpute and Meesaplak,
2009) uidwiduFeamsaeuiiisuiedesimtemslinueiosdiduios fiRnskildtinsnanisdermumieafuinisduasiou Wewsinanlin
Asvdnidssnsifnuedesdiluanmsiiinisduaseuitu (UKAS LAB14, 2015) dutuiflelifglFnuirdestimugniesgeannseldnuiadosts
Ioghasuussavsnm vuideifedinguszasdlumsdariuuims (quideline) dusunmsinruadosdsluaniiswandonfimnzanlng ¥ suna
nsgmuIInMsduaziitoutieniiae
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2. 35Ms39y (Experimental)
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mﬂ;:‘dﬁ?i 4 uay 5 LLamﬂﬁLﬁuaéwﬁmLaudwzﬁimmanmsé’ua&ﬁauag 2 Tvun mﬂgﬂﬁ 4 yailifinnstaimn Saanudsssuminden
ogfiivszanns 30 Hz wiidlefinaiuthuinidu 500 ¢ hlveeuisssmfidsuntady Tnefidanuisssumianiu 2 e Sduuad 1
fliUszanas 50 Hz waslvuadl 2 fldUssanas 490 Hz sruvsdemasenisiasuulasiielduuniosts wavilofinsiwdsuudasdthwinids
AedsssumAiEnsasuadlumuaminideiananslunsid 5

v '
o A

A1 5 AIAINDETINYAVDUATDITINTANNTNATILA AU

e W o4 AAufisTsuYIR (Hz) @ Athmtingngg
a1nuN A2UASLIALATDIYY (g) .
Wmtin Tvun 1 Tnun 2
Og 30 B
500 g 50 490
1 0.01
2 ke 30 -
5 kg 30 460
0g 210 620
100 g 210 620
2 0.001
500 g 200 620
1 kg 110 590
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0g 240 a70
20 ¢ 240 450
3 0.0001
100 g 240 470
200 g 240 470
0g - 470
10¢g - 460
a 0.00001
50 ¢ 460 700
100 g 450 700
0g 210 690
2g 210 690
5 0.000001
10¢g 210 690
20g 140 690

NuanInaaedlunised 5 nudnasestiunaaissdmanudsssunianaadodminineuuesestaliniudenndesiuaunsn 2.1
= ' a aa o o a A o A A a a 1 a A a 2 v | '
\osnAnnudsssuatiamnduiuaAnavessruy Tusueiiniosiiunuaiedidnnudssaumnaviidutoasundaduidnieslugaem
Auansatunsiuihntngeanveudazieseste deduausaagllulewiuldhddminidslddwansenvegrdiduddgsanninudsssuni
YDITLUULATRITS

3.3 AueuUdgnvesnisduaziiiou
NANIVAREIATNSABUAUBIBUDNUAIRTeIMsduas Taufidmansenusoniss Al minveuaiesdslaevnistouremnisssumd
vosszuuAissiusasaiesaeiliifinsmedndngnuandunisai 6
nuamaasesasnsaasludoliinedesddulngisnuisssurfeglugummuiguasimsmovauesreduentagavesnisduay
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nsnovaussiiuenUagasg Amsfionsudiudluduvessuuildansedumsdureaedoads
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fduit ANuaziBEAATRITa (g) AAUAsITNYIA (H2) AuewUagan1sdy (m/s?)
Tviaip 1 Tniain 2
1 0.01 30 - 0.5
2 0.001 210 620 0.5
3 0.0001 240 470 0.7
4 0.00001 - 470 0.5
5 0.000001 210 690 0.3

4. d@sU (Conclusion)
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