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ABSTRACT

This study aimed to explore effective techniques for minimizing air
bubbles in Type A adhesive products utilized in the assembly of photographic
lenses. Employing image processing methods to quantify air bubble presence, four
distinct approaches were evaluated: Bubble Eliminator M/C Test: Utilizing a bubble
eliminator machine, this method relies on centrifugal force applied to the adhesive
tube, causing the adhesive to disperse. An electric motor drives the process at 2800
revolutions per minute (RPM) for a duration of 15 minutes. The resulting air bubble
count serves as the benchmark for comparison. Electric Motor Spiral Piston
Technique: This technique involves an electric motor-driven screw pump integrated
with an automatic adhesive filling machine, operating at 130 RPM. Electric Vibrating
Motor Piston Technique: Employing an electric motor-driven vibrating piston pump.in
conjunction with an automatic adhesive filling machine, vibrations are set at 15500
RPM, proving to-be the most effective in reducing air bubbles in the adhesive.
Centrifugal Force and Angles Technique: Utilizing 'an electric - motor, this method
applies torsional force at five different ansles: 0, 20, 45, 60, and 90 degrees from the
rotational axis. Air bubble measurements are conducted at three time intervals: 5,
10, and 15 minutes, with the motor operating at a speed of 480 RPM. Notably, the
45-degree angle during the 15-minute interval yields the most promising results

among the tested angles and durations. Overall, the findings underscore the efficacy



of various mechanical techniques in mitigating air bubble formation within Type A

adhesive products, with the centrifugal force at a 45-degree angle over a 15-minute
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2. UOWBTAUANTUMIVYWTUAIEYRAIA
3. UOWBFBUANTUMINIULUULAANGY
2.6.2 ualnoslninnseuanss delnaslnianssianss wse 7.4, uaimes (D.C. motor)
911310 Direct Current Motor lAulnnnszuanss dlassasrenelulanansainuewmnes
Iwihnszuaadu Gsuszneusediundn o 2 diu fe druilegiudl nie ammesfislunain
aunu (Field Coil) navdruindouiindalsined Insludruiazusenouludrsvnainens

1L995 (Armature) wazuUsaa1u (Brush)

[

Tassasneslu Tassadslaeviluvewanasiiinnszlansausznounudusg o fadl

VARIRDNIRINRDY

Andl e

VR I WIS ANES

(n) duviegivil (@) duilndouit

2Usenoudl 6 laseasmeluueasninssuanss

vilavesmomesluiInTEIEnse

GuﬁmﬁuamaLmﬂw%mmamﬁuagﬁumssiaiw’jﬂwmamaum (Field Coil) wag vnan

[

915134995 (Armature Coil) Fanusaandu 3 ¥ fail

Shunt DC Motor LﬂUﬂqﬁﬁiasﬂﬂa')ﬂﬁuqmLLa%‘Uﬂﬁ'Jﬂa']%LllLQEJ%LL‘U‘U"U‘H']N a1
a a
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< A a Yo a d' = & v
AIMULITIDUAIN uami%ﬂUNaLm@ﬁULﬂiaﬂL"ﬂqg LATRINaY Lunu.

Serie DC Motor LJUN15HBUARINAUINLAZVYAAINBISLABTUUVOYNTY B9

nszualniiilvaniueealian 2 duasdawiniu lneUsunssualniilvaasiuegiu
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(n) Tassadnameuen (@) Taseadanelu
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2.8.1 dunegiui Usenausay
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2.8.1.1 Waenn3alase (Frame or Yoke) idaeinanmae (Cast iron) fauilugy

& 1 <@

NIINTTUON MUUINDATILUaNLAZEINYTYNDUNINNA LLﬁ%L‘ﬂ‘u‘V]’NLau%aﬂLﬁULLﬁﬂLLﬁ\imgﬂ

(Magnetic circuit)
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2IUsENaUi 9 lasevasuawmasIniinssuansy

2.8.1.2 Tauaindn (Field pole) ¥Iu1a1ntawlnanug 9 (Laminated sheet steel)
Ingusiazurwpiovawiy Sadouiuduwristauidman Bafaduduluredlasunanieans
(Screw) drudateivindugulduiiofugunsinauaesdalsnedisenintawdinin (Pole

= s @ a & 1 <3 [d & < A a LY s
shoes) LLG]&I&JEJLG]EJTUU’WWLaﬂ‘U’W\‘l‘U‘NQQS‘Wa@‘U’JLL@JL‘VTaﬂLU‘NL‘L!@maﬂNULﬂEJ'JﬂUIﬂNNEJLGI@i

Iae®

nINsEnaudl 10 TN

2.8.1.3 apanauuuidindn (Field coil or Field winding) 1duvnainfiifuauiu
sul¥seudausivnin vuifiasaduusaimindeldsunseualuilinsgsu (Excitation
current) wnadnflannoeadl 2 ¥fin Ao Ynaiaduailad (Shunt field) Wumeaindudn e
ANUAUNNIUGALYAAINTIANan (Series field) Wunigvaatadulvgiiiimanuiuniuag

'
o
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VAR INRIANDA
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§ yra T AtuRTan

MWUsenaudl 11 YnaInauIuusian

2.8.1.4 wisanuuazyndalUseaIu (Brush and Brush Holder) WUsea1uvinan31n
msuaunazunsiid saifuuvisvAesiiui uussaulidumednimeunmosfinden e
Aoludneasatguen wsadiugnusigeglugndauusaiu Jausanauwd sl duda
yosnUsiufudneuinnmesnasnnailuvaziensunaednyu viihldousensasunain

9151L295INPRNTLALNDS LUT 1993 A8UBA[5]

NMUsenaus] 12 wUsia 1zl uue 9

(% I <X a

2.8.1.5 sdugniuviseUaennedinied (Bearing or Bush) aaugniluaztnineg 71i

Y

ASEUA 2 shuvenaimesvihmihiidusisessudvinainwandiunguiudipsounuly

WAZAAUTAALANIUTINIUMEND15HUL DTV,
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(n) adugnu (v) Yaennaundes

nmszneud] 13 mavgniuuagrtaonneunaed

2.8.1.6 tllaivinensedinseu (End plate) annmanuasiduifeanulase usines

]
al

ynidsiuiensiueesuyulusurnudnaisvesauinwdivaniazedluaudnaiaves

o

wawnes MulurawhaseuazindugnlunseUaonvoundesessulnuna1vedI Uy

2.8.2 @uedaun Usenaunig
2.8.2.1 WAUWNAT (Shaft) WUNUWMANNANET ANNSUALLAUANDISILADS LazEn
poufiawmesd Usenoudumilswmesunumaiaziveguundugntu wedsdulvivyuey lu

WWIAUINANIVBINBLNDT

WU

wnuWaNaIees

URAINDITUIDS

paulines

NINUsENaU 14 FIUiAaeus

2.8.2.2 LNWMANBI5LUBS (Armature core) Yidaaunwinan (Laminated sheet
steel) LAdoUANIU Sadouiuilugunsinseuen Aanuuentaeseuriiluses (Slot) wnu
wiane1sueesiiund msuussqunaine)siuiees tasfiunumnaneisumesaziazgling

watielunssruiganuTeusuiiownannsayde
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AIMUTENDUT 15 UNUNANDITILIDS

2.8.2.3 ApuilaaLmeos (Commutator) Usznaun18uianednaninale 9  9adn

[ s

AU UIIILNTINTLUDN FUAA L IUUINASULASITUAULNUWANDIS LD TE UM

IS v Y

PNOILAILAAZTILAUMIERUIULLNAT (Mica) @ruridvasnauiisnesaziisosdamsulduans
A18UDIUAAINDISLULRDS AouT AL asY I nTNNTeelndnszuaadulmdulninnssuansa

wazinsehaliihanudssanudnluunainensiuiaes

NIMU3ENOUI 16 ABNTNANDTFULUUIN 9

2.8.2.0 4na1n8151uL385 (Armature or Armature winding) luvnataneuns

A UANINTINIAZ US39a3lu304 (Slot) Beaunwnine 5iees ntfiadaduuss

% = v

wiwdnlueasueesifislasunseualniinsyu finsnutuuway (Lap) wiouuumav (Wave)

[
[y

Juegriuniseeniuuseinesyialu 4 Ualgvesvaninaggnuiliiveuseidiiiudnoudaim

wos Asandlusy
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VAR WATUVY

mwdsenaud 17 msiueIsiuees wuvuat (Lap) kae tan (Wave)

2.9 N3AUANAINNSINBABSINTAINTZUEATS

MsAIUANANUSIBINBSLITINTEILERSI (Speed control of DC Motor) Tng
ANuLSvestaLasinseansszudndiutunssaulnidunduluafiaesiazdy
o o o & < A £ 4 o
AAAIUNAUVBIANULTUYDIFUNLLULAN ANILSIVDINDLMDS TN DL LTI DANULTUYDS
aunuLlvananad vseenaazvnlvarusuiuldlasiuAnsssulii s euowm ol

SEMINIDI5LULADS[6]

2.9.1 pmUANANEIvRINanasINANTTLARTILUUaLNTY
NM3AIUANAILSIvNIMas TN IzLanTILUUBYNTY (Speed control of Series Motor)
Tnsuawosiiinszuanswuveynsuaziinaiusigainisanduses dnisaavau i

Y A v I aq
LANNZANAUNUNABINTT ﬂ"liﬂ’J‘UﬂﬂJllz 0

4

2.9.1.1 Tadsunisleaunnnisdeaunsuiuisvsuanes TEdsun1usloawnnnis
AoaynsuAUIsHawesiiioanusuliia wazaanssudlifeuldidusuvaindlasy

(Nichrome wire) wagiuuaumsuau (Carbon plate) 1lunu
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e B 1 = o
faduymiSloaunn  wnanaTaflas

+

widadnal i gndunqed

NTEILARTS

B

2MUsENeT] 18 n1smauRURINLTIsewesinglaidumIuTIoauns

2.9.1.2 [¥nsutafivnadnusingn (Tapped field coil) Tnanisihunadnuuuiigane
wensieiiuaindiden wazdeaynsuiuasastowesiiisliiinsulmnuiiveemes

Wuluaudaenns.

YAAIN YAIATIAN AR

+
uvashelvivia 151905

NFLUARI

3

Nmsenaui] 19 N13AIUANAIINSIINENITULIAAIA
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2.10 ArMNuRnYuaal (Viscosity of liquid)
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wihgvesnmunila  Poise (P) 3o centipoise (cPs) Wuniigvespimmila (viscosity) vos

a & & a Qv = N & 2
?J@QLV@’JIU‘J%U‘ULQJ@‘Jﬂ FIUUTTUULAY 58UUSLV3JIGU‘VFUFJEJGUQQQFNN‘WUW SI Aulglu Pa.s A

1P =1dyneseccm-2 %30 1P =1 g.cm-1l.sec-1
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. N g Y o g v Aad A . Sy @
1 polise A LL?QVII%V]qIV%QQLwaQWNWUWMUWG‘I@ 1 cm?2 U 1 cm LAGDUNAIYAINULTTD 1
cmv/sec Hedld #uae centipoise (1 poise = 100 centipoise) 1 centipoise AA1LMAY 0.01

poise ﬁdﬁ?u[&

1 Poise = 100 Centipoise

1 Centipoise = 1 mPa.s (Millipascal Second)

1 Poise = 0.1 Pa.s (Pascal Second) Centipoise = Centistoke x Density
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10.00 P (Poise) = 1.00 Pa.s (Pascal Second)

1.00cPs (Centipoise) = 1.00 mPa.s (Millipascal Second)
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