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ABSTRACT

Powder characteristics of fresh and reused polyester resins, coating conditions as well as
the simulation of the displacements of spray guns and conveyor distance were studied to reduce
loss of polyester resin and reuse the resin in a metal-lantern electrostatic coating process. Powder
characteristics and coating conditions play significant role on powder transfer efficiency, film
thickness, adhesion and product appearance. Powder characteristics of fresh and reused polyester
resins in terms of shape, size, particle size distribution, moisture content, density, flowability,
fluidity and chargeability were investigated. The reused polyester resin had smaller mean particle
diameter; larger particle size distribution; higher moisture content and chargeability leading to
agglomeration; and lower flowability and fluidity than fresh resin, but no change in density. The
coating conditions were investigated by coating fresh polyester resin on a work piece of
70 x 150 mm by a manual spray gun. It was found that the spray gun voltages of 30-80 kV had
almost no effect on film thickness and powder transfer efficiency, however, the thickness was
within specification. An increase in the distance between the spray gun and work-piece from
100 to 300 mm, film thickness and powder transfer efficiency decreased. In addition, by
increasing the gun output from 0.3 to 1.0 g/s, film thickness increased but powder transfer
efficiency decreased. By changing coating time from 0 to 25 seconds, film thickness increased,
and the maximum powder transfer efficiencv was obtained at about 3 seconds and decreased
afterwards. Thereafter, fresh and reused polyester resins were mixed and coated on the work piece
with the same size. As a result, the powder transfer efficiency of 53 % was obtained at the weight

ratio of fresh and reused polyester resin of 3:1.

11



To reduce the loss of polyester resin in the automatic electrostatic powder coating using
4 spray guns with no effect on product quality, the Microsoft Excel Program was applied to
simulate the displacements of the spray guns and conveyor distance by setting the speed of the
spray gun and conveyor speed at the ranges of 0.40-0.55 m/s and 0.030-0.035 m/s, respectively.
No overlappings of the displacement of the spray gun must be considered. The metal lantern of
600 x 1,216 x 120 mm was used. The results were stated herein and will be used as a guideline

for the automatic electrostatic powder coating.
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wieiilszyasatunulszyveseymanlarsilunueynia dagii 2.1
U5z aNTNINMTHUIAADY (coating efficiency) 3xNITHUIINYTEANTAIMNITHI0ToU
é o 1 - { ] - ‘:’ )
YDI0YN N (powder transfer efficiency) ¥9A0 BT 1AIUVBIUTIIUBYNIANWUAATUIIUAD
= | ' e’: ' 24 v o do ny
YSumeyniAngnWUeBsnUININNA & ¥ M (1] wazduwusiuguamduauly
L d
ANHAUZUDINIWNUIVIRUAADVVUFUIIUAMYIATIIM 7D 40-60 TuTAsIuAs [2] Mstada
¥ » "
YPIOYMANUFUNIN  HAZANUAIWNUVIRNATOVVUTUNIY  Taona l)nszuiuns
rundeveymadio Idvhatavziidszdnsnmnisawlouveseyninlszuim 60-70 % (1]
1] =1 b - o Y ar a‘:
Tumsviunaeueyninae Irihada synnszgniIidenszern ndnniueynia
' ¥ ¥
vzgngaidn lilnelunszuenilunueymauaznauiueImeaINAToIoAINIA NIHTWITD
YFudainsiuoyninlasnruauens 1IN IMave99INIADA (compressed air) 1DOYNIAYN
Vo . s q¥a 4 dy e 2 4, - v
dudhilunueynineymnszgniliifaiszy uazezndoun dssunuiaedvduTaold
[ ar 4' -:::l 3 yq’, o:; 1) =Y = =1 é‘
pmasaludIm Weoymanilszyhlndsunuiiremodusziiausedagania i
L b v ¥
PYNMIATAMZAANUADFUIIU HAIDINANUNUIVOIR WA AUV UTUNUNLTY DYNIAVZA1Y
o & 4 - da s
Uszy i ldduduanldondu  msimiensazaudszy i iAuadovdunonves
¥ l
Fuau MldnansedniusznineymavuAndsufueynangnwueeni Ini Sund
= o Y . . . s = ny A 1 -
walsingniseiuualeos Ty (back ionization) [1] #3310 2.2 FuunFILMSHLAADL
¥ 1 ¥ 4 ' i 1 a - Y 1 1a =
ualazgnaudumeuiieiy (curing)  @ausumanWwmdoveen lludl idaduaiu
o o w _y o = 0
(oversprayed powder) 9zgnganutazi1innLau Tnoldiaauimios (centrifugal fan) tazih
' ¥
na 1480 Aok U133 0UIONAUAE NI ITOU (sieve) U7 2.3 uaasgUnssidugudmiy

mswunisueynna lihaia
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2.2 gunsaidmSumsnunaeveymaaglwihada [1,3-5]

o g @ ' A kY = L= "
pamsznaudiruosmsnuniouoynindluvihata Ae szuudioynia (powder
delivery system) i:uuﬁuﬂuaqmﬂ"lﬂﬁmﬁm (electrostatic spray gun system) ﬁﬂd?\iuﬁl‘lgmﬂ

(spray booth) Lm:ﬁ:*mﬂmqmﬂﬂﬁnﬁu (powder recovery system)

2.2.1 STUUARYMIA

lumsdseymadiszuuuviueymalWihaialdscundsoynin daglii 2.4
ayninvzgainy 13 lumsuziiy narl¥ormasanininiessaoinaduniueynial
ﬁaﬂizmmﬁaﬂmﬁumsqﬂﬁu (clogging) H?amﬁuﬁ"uﬂuﬁau (agglomeration or clumping)
91N1AINNDOINIANIDUNIA (conveying  air) wwindoufiinalaovefidoudsszning
11A38731713 IHALVVIIULT (venturi meter) AT NIBULINVBYNIA ¥ nwluviefiifa
ANIEYYYINA aqmﬂmuiummumﬁ‘uwmﬂ%’qQnﬂﬂﬁmﬁaf‘:&%ﬁq:mmﬁmmﬁ"lﬂa
BUVIUYT wﬁ'aﬂmfFu%'uJ%"'um‘lm%"nmwuﬂ1ﬂ“lﬁﬂﬁiﬂ0'h’f’ﬂ1ﬂ1ﬁahuﬁmumﬂ
(supplementary air or atomizing air) uﬁ"ﬁazfaaqmﬂm’fﬁznuﬂuﬁuﬂqmﬂ ﬁﬂzﬂ‘ﬁ 25

o ¥ o ' 4 4 1 gy A 4
Taoia ldrsnnuilunueymamuiussuudseyman l¥aziivinalnaau

1
B
(it in) —tL
5)
kz) L(s) "
==

-

| , (6)

e
—r
-
e
—

\H\_

4 1 1 o "
JUN 2.4 szyudioymnvesnsruaumsNudeveynIa 1. gUnsainruguilunueynn
2. ¥199IMMINDYNIA 3. NBINTAFGINNIDYNIA 4, WIATOATINT IMAUVUIUYS

" o 4 o
5. YUHUBYNIA 6. MBULINVBUNA 7. INTPIOADINA [1]
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.:; 0 s = ]
E‘IJVI 25 Iﬂ‘i\iﬁi']ﬂ‘llﬂﬂllW!'ii]ﬂ‘i“lﬂ'l'ivl'HﬂLLUU!3H§51u5$HUﬁQ§]1&ﬂ1ﬂ [3]

2.2.2 szuvilunwueymnlvvhada (1, 3)

Juwueynialvihadaitonldluilegiv Ao JuasTsu115ada (corona
charging gun) gﬂﬁ 2.6 wazilulnsTurniada (wribo charging gun) gﬂﬁ 2.7 IWSIZAWSD
vundoulaoldonsesruudaTuiald wailionl#une launmndasannnd

aymanniurineymaiiihadasiane Tsurmniasavzgninliiiayszedae
i i seginlareiluviveynin nazindoui T daguaidaous an1a I (electrical force)
?i;?mmnnumﬂﬁﬁﬂszq"lvlﬁﬂuﬂum'lﬂﬁﬁzwimﬁi"s'lﬂﬁﬁu‘?;unu HAZISIDINIA
Wamans (acrodynamic force) MAAINMIADIMIAHBIIBYMAKINTTUENTY Hooynn
aniuaan"lﬂns:nuﬁu%mw wmﬂi}zqiyt?mﬂizﬂﬁ’ﬁ”u“é‘uamﬁm’ﬂﬁumuﬁuﬂdwmm‘%‘a
SuRamstadauarazauisumuanAamsindouiuluiiga

JuneTsumniadadidr it dnaziuiedefuunasiuiadndluih
159g3 (high voltage generator) U3zaat 30 4 100 ATaTaad Woadaeuw i g il
oA TnaruuSnuda sy yianisuandaiiuleseu uazmomiszyliunoymailld
WUy ﬁ'aﬁu‘%aawL%‘Unﬂuﬂuaumﬂmﬁﬂﬁ"hﬁu"laTaaﬁtm (high voltage gun, H.V. gun)
Suwuoymawiai muisaiididaldnalszquanuazlszyay  Tasmsdmuasia
And i luAd sz Srdnd A Tiusd s sy dudndIihay  eyminild
NWumdsuvziilizgauuurioynn el Fune Tsumniasasiadnd Iihaulins
nunasvoymauu Tan T lang

Tunsdivesiiulns Tumiasalisuiudeslddnd lutharnnouonieads
Yszaliiueynaildviuaden mazeymarzgninldindeundioanusags uaziianis

= o oa A ad o a “a &
doadduAinwlunszuenunazgyidodianasen  MldAIveseymanalszguaniu

i g o B & a0 N
aaiueynnnnu Ins lumindedalunlszguanmniu
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a1niA
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V) lvlvh wes o,

UHAIN MR
sindll¥haa

<
p1MIANI

sin ¥
Z ouA AT 1
T szq Hilszy

sl 2.6 Punalsuiniaia (1]

o1MINT
e
ouMnnil s
dszquaz
X rm
5 hitdszg

T

NISIANOMN

VDIV IN A Usza
s 2.7 TulnsTunsada (1]

2.2.3 Hoanwueuna (1,3, 5]
Vv ' ° ¥ o d Hq ¥ - o q ¥ A
woaruoymaimthinuey e ldwwadey naztlesduhilieynininu

s ' ! 4 A e
ponlludnas Widaduauunsnszawaenlneuenszuy  Hewueymaitonldesi
yu1pvelszgmadiazeonoiiuvinaFunui Ingigatazilanasana Aegdi 2.8

¥ W

as o d = 4 = " “a
ANUBUTUINT (relative  humidity) uazguuilludeanuayninlnadolSunusu
3 9 ks a;‘ @ w
(moisture content) azANNanNsnlunmsazaulszy IMdhweoseynmn moldnnududuing

gauazgamnilm oymavzilSinunudugadu anuawisalunmsazauilszy Idihaaag



wlfauiians Inanazaninnis lnaveseyninanas  Jeorufanisgadumulureds
' o v a  a 3
oymauazlunszueniluvuoyma  ildlsza@ninimmisnseauazergnisldnues

urunsoaluszumheymAnauALana

(0] (3)

s 28 danlsznenlunszuaumswundeveymn 1. szuvdioynin 2. Heaviusynin

3. 32UANNOYNIANGUAY 4. §AIVAY

2.2.4 szumiheyumAnauAY (3]
. . 4
szumieymanduAwumitsmheynianvwndeu luAasuUNTIIN
Y ' = ' - ¥ o o w 4 ¥
¥l oumaignriumdeundrszgngaiy uonvuiaeyma uaziiannuiulaoly
v ¥ £
Waaum3ue MaanniuaynnIzgRIonuINABNAsIAIeazInTTou udaagnaudnszuuds
¥
=) af - 1 o o 1 é
pymadnass  Tsaauaeg Ideenuuuliszumheymandufuiudiuniisves
Woawueyma dagUi 2.8 msizeymafiviundou lifdaduauezgngadiszumieynia

LV | 3 d;’
RGN GRRLLIE

c; v I | B
2.3 ouMANIHIUMINIANBY (coating powder) (]

~ 1 & v " o = 1 . =
puninf 1 luntiviviadoul)sznoud1unad (pigment) A1TAUAY (additive) UaZITTY
¢ 2 o - = -
(resin) 1BU WAIANMOT INI%A (thermoset plastic) Fagnualditluraa=iGoanaz tonuuia

' ¥
oumafiionlFlunswundeuuulay i TangdaoIiihada uiuilu 3 nquasi
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¥
o

23.1 01MIABWBNTISBY (epoxy resin) HunlFluauiall Misdwmsanuauiie

A A
AAD LIUDDUNIA

L
3 o

v Ed
Swondisdugniudasnnuounuiull dhndeuindiou  uonviniioyninyiaiili

e

' v
AnuaI0y uazmetlesfuiuAInMITaduazasall ualivedn

" o AW = [] - Y - A:, )
numuasiadsansilalons 93 lumuzazlawundousuanunlsmouoneins

=Y d = qy \ o o

2.3.2 BYUNIANDABAINDS (polyester resin)  DYMIAYUALINUNIUADT TN

= a Y A -::‘ a 9/ ' wa S
1110 Samuiziez ldWundsuduanuildnousneims waguauliamaniuinlizns
U AUNUABGIN LAY A1TATAWAI LAZATAITEDII IZABINTIDYNIADWONFITHU

¥

aw A a o ' 1

luamiuiiey 1Feymanedioameiluniswuniey mazsimvesoynn bigann uaz
v ¥ ¥

ol Tau IWenuisadaasldau ldnanelunazaisueneins

b4
— =]

a é a =
2.3.3 pyNINDWBNTNOAIBAINB13TU (epoxy-polyester resin)  DUMIAYUALILI

b wa = ' = A a d ' wa =
quaniamaniidoonieymadwondisdudnios ualquamianusesadsansilalen

— wad o o Aq 9 ' A ¥
fN13190 2.1 Hﬁﬂ‘ﬂﬂ.mﬂNU nan muﬂlﬂQSHﬂ'lﬂﬂnti‘lfcluﬂizU'Juﬂ'ﬁwukﬂﬁﬂﬂﬂ')tivlﬂﬁ‘]

ms1adi 2.1 auauidvesoymailFlunszuumsvundoudas lwihada (s)

¥inpYNIA
AU ANTA YA YA ByNIABNBNE
= =1 - a o - d a
dwandisgu woalpANes WORBAINDIITHY
L 1a =t ' -
s lvainiouen 11d ] Tineud
3
AUATUMIU . . .
Lo Aun A f
ASNANIOU
- =) - -
AUNUATTIAY Aun f Aun
AR NI . . .
) Aun ] A
ANuiou
NINUNIZUNA Aun Aun A
ANUIANGY Aun Aun fun
nsoRAn fun AN fAun
5191 unan dhwnan on
anvuzlsingiany ?
" - i e \
MUIHAAT DU @ @ @ L
1
50 luTpsiuas
ANUNUABNMITIAT f ] @
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A4 A ' S ' 4
2.4 msmaau'n*’ummgmﬂinni’luwuaqmﬂ‘lﬂﬁudm“luﬂsxmum'swmﬂaau

e lWvhada [6-13]

1 =y o a w 4 z P=
pyninnnuviveynin ihadavzgnih Idifalszadodnd Tdhgaoinda Tuihi
' . = o qy o
Yarwduriueyma vaziadoud ludguaudiousamaldihuazusomamamans e
' " ¥ "
wsanauazusaliugas idumanisindouiiveaoynin (particle trajectory) YnAULIINATEMN

AooynIA Aa3N 2.9 uazd o 1ldvInaunsn1snaui (equation of motion) (6] A

dU»

my, = Fo+Fe+Fg {2.1)
dr ¥
4
we  m, = WIAUBIDYMA (kg)
Up = AWITIVOIBYNIN (m/s)
_ dxp
Up = (2.2)
dt
xp = NN3ZIAVBINMIINADUNYDIDYNA (m)
t = narfieymamaoui luaun Wi ()
Fp = 113399 (drag force, N)
FE = usama v (electric force, N)
FG = nsaldunng (gravity force, N)
— E

suuums >

Tvavey —»—

oInIa

:;. r::' o ' ] =) a =
s 2.9 useinszidesyninlunsyuaumsnundoudoe Iiihada
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" ¥
WS wRazlssnnnnsziinesyma Al
" ¥ =
1. use9e Ao ussnveslnanszimesyma  useagaduiuas Az
3 " ' ¥ .
MUMHUY0Ived e HazWuNIveDYMIA (projected area) UTINAVDIDYMANUIY L]0

(=1 " 3 - a ¥ o -
mmss’ma:mmwmuuuwwm"lﬂmmzﬁumawamumﬂmnﬁu [6-11] A3quMIIn 2.3

Ug
Fy = Cp, — Pid, (2.3)
2
& = g
We U, = A7NIEI909Y09 1A (m/s)
- AMUNUINIUYDIDA 1A (kg/m)
4 4 2
4, = WUNYDI9YNIA (M)
c, = dusednTiUsInAY0I9YNIA (drag coefficient)
P
] 24 1 0.66
Wwe  Re,<1,000 C; = —| 1+ —Re, (2.4 n)
g Re, 6
o Re,> 1,000 Ch - 0.44 (2.4 %)
P
Re, = fimJTuaﬁmmaumﬂ (Reynolds number)
DU
Re, o kiR (2.5)
U
D, = i UrUAUENA19Y830YN1A (m)
u = AWIAYDIUD 1A (N s/m”)

" 14
2. usama dhiinssheeeynmadudunamussvesauin i (electric field

strength) azl3umilszguueynia [6-9] AIauNISN 2.6

2
dp

F = mgE+—"
r (4 167e,a’

(2.6)

1o = 1J5ums2uuaUN A (particle charge, C)
9p ) | p g
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=
I

ﬁmu"lﬂﬁw (electric field, V/m)
g = ANTNUDNVDIDINIAIN

(permittivity of free space, 8.859 x 10" A s/V m)
a = szu:maszﬂinaumﬂﬁué’u:nu

(spacing between the particle and the target, m)

[ = o ' —
AAULTINUDITUNITN 2.6 Ao W3 adNY (Coulomb’s force) HAZTIUNTDI Ao
. 4 3 1a gt - Yy A B
image charge force @alumsAnnausanialiihoz liiomhduiaonnly 1ewn image
a ; A ' yqy a9y A4 = (Y a
charge force 3ziRATUIIDOYNIADY INATUA HaziAWiDuBINOUNULSIRABNY
¥ ¥
- dszavesoymavuiuvinauazzlsavesoyma, Usmmnnuiuveseynin
Az avesau lihileymawdouid uaznmieymmnaoundmaun Wi aa

o v o & "
MUAINAUNUTUD Pauthenier (Pauthenier’s equation) [12-13] Faaumsn 2.7

g -1 = f
2 1+2( J ar(r?) &, Eng @7

g, +1
4 v w
e & = ANHOOUTUNNT (relative permittivity)
rp = ?ﬂﬁ‘umaumﬂ (particle radius, m)
T = ?i‘lﬂaﬁ?.naﬂumsé'ﬂﬂs:g (charging time constant)
de, E de,
T = = (2.8)
J enp;
waz  J = AN LN YRIN NS looou

(current density of the ion flux, A/mz)

a d
e = 1Jizigmmamﬂmau (charge of an electron, C)
n = $1auAIM UL LD 18BDU (number density of ions)
U= AWA N0 1UMSAABUNYDA 198D (ion mobility, m*/sV)

< g ' o 9y
3. use w009 Ao laen
Fa = m,g (2.9)

e g = A5 199910039 110029 (Acceleration of free fall, 9.8 m'/s)
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a ¢ a
2.5 nszuaumsHHmasveymaneaeamesunlanlilanza e lvvhada

" = o a
nszurumsHndoveymaweaeamasuuIan T Tanzdre lihadmlszneudan
Vv 3 v
JUADUNITINTUUNUAITUI (surface pretreatment) m‘swmﬂﬁauagnmwamaﬁma{nu
v
Tau' I Tanzde IWihada uazmsuuFuIU (curing)

2.5.1 MSASEHNUAITHOY [5, 14]

3/ Vv
] a a

= dy a -::’ Hq ¥ @ v
A3 ouiuAIFuadunszuaumsnldlivlgeRuioFuanulinug
¥ i
AmfumavundeudlveymnivuaeuAst
o = = “ ' o 9 =) v
ASHINIINAZDIATING (mechanical cleaning) 131 Yaddonlse wivldau
oA '
n1sHInuaze1nlauldaisiall (chemical cleaning and pretreatment) a4
¥
Sunudonsaniens iy nsagaiain nsaeae3n msazarvlwdouema sy
3
mM3vsans1u 1y (degreasing) 2195 UAIWAM 1z a0 lvIIU  (degreasing
solvent) Az a1sazawvsans 1 lvaiuaiiana19 (alkali degreasing solution)
4 4 a 9 4 a2
A3l AuuanIMAURAY (conversion coating) 1T umMsUsuljesRufmITuaulan
° Aaaa .sy = 4: 3/ a -~ a o A a
MfAsniufavesiunudismsazmonsadeanein niemsazarwdandediia oy

v
anwuamu testumsgnioutazmsifaatiy uazaelinisiainizeosduafeuIUTUIIY

4 2
AINULIVU

2.52 manunaeveumanedemmesuulaullanzdwlvhada 15, 7-9,
12-13, 15-18]

-

nszuaumanundoveymanedemmnesuu Iau I Tanzde lihadaves

' ¥
wea oA s

= - a - a d a o
ninflunsadnyuduszuudaluidnaaaslurveyninsiane Isu13invany

U3Y
s oa o . ] ﬂ ' Y ad i
33 TU511A05 (reciprocator)  daifudaunluquminindeunvuasvesdunuoynin
¥ Ed E 4 ¥ £ td
13aFuan  waziidennnhFunudigiunounsnsouiuAITuan MIRnaoY
pumA narmatu U faulsfiddydenszusumanundouoynindislwihada wu
¥
o 1 o o =
2.52.4 ’i]1‘l!'31ﬁ]1&ﬂ14ﬁ.l‘l§.ﬂ1ﬂ (number of guns) ﬁummmmwmmuwm
¥ ¥ " ¥ ]
W31 AMUIYeiNRAsuUN FuuAdDans uazvuIa Fuau osasuiaves
- & a2 A e \ ) v S A gy
onnhFuau i nazvnaduanIngiu Suautlunuoyninuzdea iniuio 1414
b
ANUNLIYDIANN A UFUNUAINMIATTIY
2522 ManszdngegaveamsndenivesunuennIn (amplitude)  iif1

= & M - ¥ ] b o e o o ﬁ:‘
ATanileszozMaAdounVULAzadgIgaveIlunueyMA FIFURUTAUANNTIVEITUIIY
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(4

E =& ' a o 9 Yy ¥ '
winszezmimasunvuiazasvesunueymauamiu g I uunasauaiives
¥ ¥ d ¥ 0
Fuaugarundeudios  dniuaiumunvesdundeuuudunuuinuiine uadiszes

d' cs'n:g " £ =) a = 3/ 9 1
msndounvunazasvesluviveymanaudull  aAnunuiAuadsuduuLazAIUaIl
& a ° = A & 1 & — o
yoasuamzannifuanuiiuuazgudveynia iwesnndetunusymmndoun lda
3 ¥
Aununsediuaavesdua anwnsavesaun ihsznitlunueyniatuFuauass
a csy ' a A4 £ a ' = u:lv q W ' =
vSnaiarganinudy Juiamsrundeunn uennntinarilslumsmumaouszuiu
3
u
o = 4' l:i 1 =] a o o
2523 dasusimsnaounuesdunueyMA (gun speed) HANUTUHUTAY
@ 4 o 2 o d 4 i i s ' o o
§A5UTIVIN W INNFUNY  MINTATUTINTINABUNVBITUNUOYNIAAWADATUTIVDA
! o cr : " ' 19w d - 4 P 1
mewuhyunugaduauszgaunden inada uAt18AsUSIMIINABUNVDITUNY
[ = o ay o a J a
UM AZBATITIRITIUNIINFUNUM APwMIvBIRIRdDUUIFUMIEINY T
~q 9 ' ' - dy Y =] & —
pazlunszuaumsnlduvueyniauinnil 1 aszuen dull  ddasuiimsnaounves
" a =1 o ny 1w w dw 1 - y “
Purueymauazdasusvesmonihdua hiduiusiu NUZINAMSINABUN
Founuiuveaninszdnueimsinaeunvesunueyma Mldanumuvesdunaeu
nniuaNusuiunazgadooynn
v a o 1
2524 fnglrlihvesunueynin (gun voltage)  teind IWhvesiluniu
s ot 3y Y Pe v ] ' a qy
pynad1  mssalszylduneyninszies eymangnrueennialiimzaauuguaiu
Ado o '
TunsaifdngIihwesunueymann  aymasziiszquazusamalvihgs eymiada
4 { o @ a : " a a q’
waeuiidoanuSIganszunnfuAve s uaz liifiamamzdanaznasuduau 91n
nguiszydnd IdihwealineymaimuzausemsvwadovoynadioInihatney
" a o
Tua19 30-100 Alalaaa [3]
2.52.5 zrM1asEnIaYUNUeNNIANUTUIIM (distance between the spray
Vv "
gun and work-piece) 3zUEMsENITUNUEYMIARUFUNUAMINZTURDMINUIAADUDY
i .
T924 150 - 300 Gadwas (3] Suriueynineglndnuduauiuliziieynaiilsey

¥ ¥ y
araveguuAITLIINAnIIMIfumdszynnFunugandu Juiauualoos lusduiy
o 9 = a 1 qc; 1 1 ] ar
sz dninmnisaioTeuveseyninanas lunsdinszozviassnanalluwusymaiy
¥
Fusmogrredunnifiull anunsevesaunTiihzaans dldoynniinsamaliihuaz

7o = A o - 2 ¥ ¥ v o
usIeIMANaF a3 a1 oyn indunaeun lmdeuuuruaulives Aniunliunuives
AUAADUUUTUIUTIN

2.5.2.6 3¥02H199% 193U (track distance) THARDA WU IHAINATUN

; 4 ar =1 oay o 1 lq”
AU UDITUNY DB AT NS VO IUWINNIFUNUAMN  DITLULHIITEININTUNULAY

a P A Ay W Py o P Aq W ' A
mu"lﬂ ANUHUIVDIHUAADUNATUUNUDITUITUHISAN Luﬂ@ﬂ‘lﬂlﬁmﬂﬂﬂumiwmﬂaﬂugﬂ
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0 3 1 " ::’ Y L=y = d‘l " = [
1107 ms:a:maﬁzmwmuamﬂ'mmu"lﬂ ﬂsqtymuaqmﬂmmmﬂmswumaau"lniﬂu
i 3 ¥

=) LY 3

Fua  waluTasnswwndevuluilwuudilymiilasdaasginaalsnu  (sensor) W0

L]
¥
]
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gnsaidimsumsnuaaeveymadelvihadn
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3 1. aaulsznevvesszuvaseyninvedguniswmnasveymadlalvhadngu

15.
16.
17.
22
29,

32,

MPS-1F/MPS-2F Tugilfi 0.1 [47]

Venting hose (without Air-mover - ¢ 40 mm X 3 m)
Hopper cover

3.1 Inspection cover complete

Rubber seal (1.24 m)

Powder hopper body

Fluidizing plate

6.1 Rubber seal

Clamp band

Fluidizing air chamber

Elbow joint

. Aperture disk

. Quick-release hose connector

. Quick-release connection for fluidizing air hose
. Fluidizing air hose

. Suction tube - complete (incl. Items 14.1 and 15)

14.1 Suction tube

Injector support

Lock nut

Plug cap - Injector opening
[nspection cover seal (0.65 m)
Venting hose adapter complete

Hopper cover (No holes)
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16

15

14

141

o ) ' 7 A Y a
s 0.1 damilsznevvesszuudseymavesginssinumaeueymadle Iiihata

14 MPS-1F/MPS-2F [47]
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v 2. ginsnivindeveymaa g vhadagu MPS-1F/MPS-2F [47]

1.

2.

wn

Control unit housing
Gun holder

Milled nut - M4
Control unit support
Base plate

Trolley wheels

“ & 1 {

sl 2.2 dnlszneuvem insaiwwadeueynindio Ivlihafingu MPS-1F/MPS-2F [47)
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v 3. Yuriueunmalalsinmsadawuunuiienanlnauisinm GEMA [47]
1. Easy tronic control unit
2. Easy select-cup manual powder gun
3. Pneumatic connection {(conveying air) 6 m — red
incl. Screw connection and Quick-coupling
Pneumatic connection (conveying air) 12 m — red
incl. Screw connection and Quick-coupling
4. Rubber pad
5. Spacer
6. Hex. Screw - M6 X 1 mm
7. Spring washer - M6
8. Grounding cable - complete
9. Easy tronic mains cable
10. Base
11. Column support - FS30
12. Clamping element - @ 30 mm
- complete
13. Column - complete

14. Powder gun holder-complete

c:l 1 ' - ¢ a 1 A
JUN 0.3 daulsznevvoauriueyniala LiwiwsaTawuuwuile [47]



111

2 4. srvumsnmadeveymadisliadauudaluidlasdadsuwuoyninviia
Aalsunsndanu3allsiamoes (47]

1. Support bracket

2. T-clamp block - @ 30/ 8 30 mm

3. Tube -0 30 X 600 mm

4. Tube -0 30 X 1,000 mm

5. Rubber strap (1 per Gun/Hose)

6. Overall height

7. Lower reversing point

8. Adjustable stroke

9. Base incl. wheels

A 7
9
24 %7 ¥ 11 T v v

sUN 0.4 drudszneuvesszuumiruniovayniaale Iiihadauuaa Tuila [47]

o
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9 5. Heanueumnvedgnsainaeveyman e Invhadngu MPS-1F/MPS-2F

20.
25.
26.
27.
28.
30.
38.
39.
40.
41.
49,
50.
51.

Glugﬂ?; 2.5 [47)

Fan incl. sleeve

4.1 Fan incl. sleeve - 3.0 kW
Silencer

8.1 Silencer

. Swivel roller, Wheel - & 100 mm

. Swivel roller, Wheel - @ 100 mm, Double stop

Filter cartridge - @ 325 X 750 mm, without Venturi
Frz;me

Filter pad

Star grip

Adhesive seal strip - 15 X 2.4 mm

Vibration pad - M8

Adapter

Elbow joint - @ 6 mm-g 6 mm

Silencer - 1/8"

Connection - 1/8"-8 6 mm

Powder collecting container - complete (incl. Items 50 and 51)
Swivel roller, Wheel - @ 40 mm

Clamp lever

112
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25,26,27,28

.A e e~
\ ﬂﬂ;: :
8.1
I
[ ~—
| 38, 39, 40, 41
30_‘"'*:?;_;___[ ________
-
L
T 20
\\t—f/'
_l—l_
A

49 51 50 12

s 2.5 dalsznevvesioaviueynin [47]
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v 6. azunsaseuluszuineymandvAuvesginsaivimdeveymad e liihadinu
MPS-IF/MPS-ZFolugﬂ‘?.I 2.6 [47]

. Stand

2. Sieve base

3. Double sieve - 300 pm - complete (Standard)
Double sieve - 265 pm — complete
Double sieve - 400 pm — complete
Double sieve - 500 pm — complete
3.1 Upper sieve for double sieve - 300 um (Standard)
f Upper sieve for double sieve - 265 um

Upper sieve for double sieve - 400 pm
Upper sieve for double sieve - 500 pm -

3.2 Supporting mesh for double sieve
3.3 Oscillating rings for double sieve

4. Sieve cover

6. Steel pin

7. Grounding spring

14. Rubber bush - @ 20 X 25 mm-M6 /21

17. Connecting hose - L = 500 mm

18. Quick-release clamp band

20. Vibration motor - HV 0.4/2-380 V

23. Clamp band

25. Washer-87/30 x 2 mm

26. Protecting sleeve - DV 12/ 18 mm

30. Rag bolt - M10 X 55 mm

31. Screw - M10 X 60 mm

40. Blind grommet

61. Plastic hose - 6 60 mm

62. Plastic hose - v 30 /22 mm
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A. W. Lothongkum, R. Nonthapone, K. Seangkiatiyuth and W. Tanthapanichkoon “Powder
Characteristics and Coating Conditions of Fresh and Reused Polyester Resins for

Electrostatic Powder Coating.” Advanced Powder Technology, (submitted).



