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Theerachai Wiajckanodom 2014: Design and Development of a Spray Painting
Machine for Alkalized Eggs Production Process. Master of Engineering (Mechanical
Engineering), Major Field: Mechanical Engineering, Department of Mechanical
Engineering. Thesis Advisor: Associate Professor Chawalit Kittichaikarn, Ph.D.

224 pages.

This research aims to design and develop a prototype of spray painting machine for
alkalized egg production in order to have constant production rates with standard quality of
alkalized eggs. This prototype can solve the shortage of labor problem and reduce pollution
caused by exhalation of paint. Computational Fluid Dynamics program was used to analyze the
best adhesion of paint on egg shells. The result obtained will be used to design spray painting
machine. The computational results were also validated with the experimental results by using the
Image Processing program. Moreover, the commercial Finite Element program was used to

analyze the strength of the main structures and all important component parts of the machine.

The prototype of spray painting machine was designed to have 3 painting stations, each
station consists of painting, turning and drying processes. The eggs are transported by chain
conveyor with roller that driven by 90 W Compact AC Geared Motors with Electromagnetic
Brake. The machine is 4 meter long with egg tray at the end of the machine. Due to the limited
budget, the machine was built with only 1 painting station. From the final test, if this machine is
complete, it will have the ability to paint egg at the production rate of 20,000 eggs per day. From
the engineering economic analysis, it was found that this machine has approximately payback

period of 1 years and 11 months.

Student’s signature Thesis Advisor’s signature
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Material =

« | | Properties | Appearance | CrossHatch | custom [ Applicaton Data | Favorites

olicorks Materias Wkriobiwoper i

-5 steel Materials in the default library can not be edited, You must first copy the material to
aE a custom library to editit.
3= 201 Annealed Stainkess Steel (55) pr—

QE A286 Iron Base Superalloy -
3= AISI 1010 Steel, hot rolled bar
3= AIS1 1015 Steel, Cold Drawn (35)

gE AISI 1020

3= AISI 1020 Steel, Cold Rolled
3= a1s1 1035 Steel (35)

Linear Elastic Isotropic

Steel

m

1023 Carbon Steel Sheet (S5)

&= AISI 1045 Steel, cold drawn

3= a1s1 304
3= AISI 316 Annealed Stainless Steel Bar (55

3= AISI 316 Stairless Steel Sheet (S5)

3= AISI 321 Annealed Stainless Steel (S5) stainability: Defned
3= AISI 347 Annealed Stainless Steel (35) | |
3= AISI 4130 Steel, annealed at 855C

i Property Value Units -
...g: AISI 4130 Steel, normalized at 870C 5 0499905840 +071 | N2 7
3= AISI 4340 Steel, amnealed B 025 A

3= AIsI 4340 Steel, normalized Shear modulus 7.9595999872+010 | N/m*2
4= AISI Type 316L stainless steel Mass density 7858 kgim'3.
3= AISI Type AZTool Steel Tensile strength 4250000032 N2 =
35 Alloy Steel ‘Compressive Strength in X Nm*2
3= Alloy Steel (55) Yield strength S IO M2
3= ASTM A35 Steel it = ;22 xﬂ )
o Thermal s =
;E Cast Alloy Steel g sl 458 Jikg-Kp
3= Cast Carbon Steel Material Namninn Aatin N =
3= Cast Stairless Steel 1
ET SO

MNN 11 MIMrUaguauIaiag
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Geometry Material Loads Restraints
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NIN: AN 1AL ADINT (2549)
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[ou] dy — dy —>lipu+?-(£cu—)dx} dy
dx .
T
[ov] dx

d' A A 1 S A = (]
MAUN 13 g’]JLL‘]J']JGU’ENiJ'Ja‘VIMLlTINNWL!ﬂi’EJ‘]_IEUL!”IﬂLﬁﬂﬂ@]iﬂ@giuj:ﬂ!ﬂuﬂl@ﬂﬂ"lillﬂa

fan: 51 Tund (2553)

Tunenu x
a( d(pu)
[pu + ;;xu)dx] dy — [puldy = %dxdy (21)
Tudnaunu y
a(pv) 9(pv)
[pv + aLyvdy] dx — [pv]dx = aL;dxdy (22)

=

< < v o w : < ] g
Tae u ez vitluanusigeslununu x tag y 1uaal %QﬂﬂWNLi')ﬂ@ﬂﬁMﬂW

[

da! 1 A o g’/ A d‘
YUBYNUNNA x, y HUAB u = u(x,y,t) Haz v = v(x,y,t) tazbeanismauialunson

@n 9 15U p dx dy sariudasiman/asunlasveswiaianaslifie —(9p/at) dxdy

1 4 4 2 1w A 2 & a [ 4 A
HUEANUNUTIUNNVYUVDINIaINNUYTIaNanag “KQLﬂMﬁ?JﬂWiWQ@HiﬂEM'Jaﬂ@

ap a(pw) , 9(pv)] _
6t+[6x +6y =0 (23)
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ap Sy
. tV(pv)=0 24)
12 aumsoyiny Tumudy

1NNV NT0IW0IIIAU F = ma iionnsanuiaves lvadgdivuauuia dx

S =2 & 1 [ A X o w A A (4
nag dy TaelANUANHHIHUIEAININGD 14 G])'\iﬂ"lﬁx‘ilﬂﬁf)i!“l/lllﬂﬂllﬂ']ﬁllﬁﬁ

y
{r = T”dy]dx
rx ay
Si L [ +€de]dy
P Pto
dy
O'xdy<— 60'x
[O’xﬂ'EdXde
dx
X
rwdx

4 J a { o k) x 4 { o
Ml 14 JUuuvvesa q luitaunu x Ansgyhuunouves lvagunaeun ldumslva

fan: Us1Tund (2553)

Y
LY

A ¥ a 4
s s anaviva lulunsunu x i]%hlﬂ

= [P 4 9% %]

F, = [ax 5,0t 3y dxdy + pfydxdy (25)
9 dyd 1 A

W0URINOUYDI Inallfio m = p (dx dy) HAaZANUITIANUUUIIAU X A0 a, =

Du/Dt tipunu m uag ¢, aslungiondowwestiduz 14

Du _  0dp , 0oy , OTyx

pt  dx ox dy + pfx (26)
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MUOLAINUN VLU y 3% 1R
Dv _ 6p 60'x aTyx
™ + pfy 27)

pt ady

14
Bonhaumsunies-aTandreedluguvuvesewsius

Y o
AUNINITOIU
@ 7 1 v o ¢ Yo A
vyl meyusauysalienunsontadlfeglusduunvesaeyiuisssua 1aaail
Tunenu x
alpw) , d(pu?) | a(puv) _ _9p , 0 (.o u 9 dv | du
at + ox + ady v ox t dx (AV(V) ¥ 2“ 6x) ¥ ay [u (6x Py ay)] + Pfx (28)
Tuneunu y
a(pv) | a(pv?) | A(puv) _ _ 6p ov
at t+ dy - ax 6y (AV(V)-'_Z )+ (ax+ )]+pf3’ (29)
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A
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D & d (. OT d ( 0T\ 0d(up) 0(vp) 09(uoy)
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a(u‘ryx) £ d(vay) 6(u1'xy) + f 7V
ay

ay
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3n: Y51 Tund (2553)
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3. imsvagdaumslaeldiGouly o', = 0

]
=1

A Y ax & 7
ﬁllﬂ15ﬂj;]vlﬁx‘]llila‘iflgﬂlﬁﬁﬂﬂ?ﬂ?‘ﬁlﬁﬂiuaﬂ

oU;
—=0 (32)
6xi
o A A Y aa o s
fmmsTumum‘ngﬂmaﬂmmmsﬂiuaﬂ
(U Uj+urar;) 1 9 aU;  aU; 19 _
ax]' +paxj ‘Ll ax]'-l_ax]' +paxi_0 (33)
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3 Y1 A a z%l A Yo A " IA 4
fﬂ:mu"lmmwmmmmummmﬂmﬂmmﬂamiﬂuaﬂﬂa AU Reynolds

oA

— T = a &2 Az o a X A ) U
Stresses (u/)) Fananufnavuiitunaninavuiiesannmsiuliuvens lva
3. !!‘U‘Uc‘ﬁ]ammmﬂuﬂ’mmmmi"lﬂa
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ﬂﬂ!ﬁﬁ’m’ﬁ51/]16]551'1'679\1Wﬁ]uﬂ')’mﬁu‘ﬂ')u"ll@\iﬂ'livlﬁa SINNWIUNNAVUHIINNITRAYULTINITNIU
ﬁ o y 1 g’J = a 1 1= t:;
Reynolds Stresses (w1, Taguuusiassnnuiluiliuvesns lvatulivatestia uawiiagi
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uuuRteuns tuusaonuu uYtia k-g Y99 Launder 112 Sharma (1975)

o y U a I o & Aq Y a
uuumammmﬂuﬂau%uﬂ k-& L‘]JL!LL‘]J‘]Jﬁ]']ﬁﬂ\ﬁ/iuxﬂuﬂﬁTEJLL‘]J‘]JVISI,GULLH'J?TJ']NFIQGIJFN
{ ) . J 4
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Tagdmsunuuiaesnnuiluturiia ke anumianyuiu (1) usanlaan

aune

k2
He = ,DC#? (35)
ppurassanuiluthuwiia ke Jaumsaenie 2 gadluaumsves k uaz ¢
(FLUENT User’s Guide, 2001) 981989 A41)
% + div(pkU) = div [(u + 2‘—;) grad k] + G+ G, —pe—Yy+ S, (36)

d v \ 2
% + div(pel) = div [(u + ’;—:) grad s] + Clgi(Gk + C5.Gp) + ngp% +S. (37
A o o a X < A A o oA a X
Ta G, 1o NAINUIAUNNATVUIINANNIEZTAUNGY, G, 1D NAINUIAUTNNATUIINNT
Y 1 [ < [ Y 1 I

anuAI(Buoyancy), ¥,, Ao AmM3Inasala aelinadennutuihulumslva ¢, Gy, Csp 11U
1 { 1 o w I 1 { < 1 {
AR, 0y, 1182 0, ABAN Prandtl number VB4 k 1Az £ MWAAY, C, 1Wuanai Taenalimnei

1 [
Tueumamamieduaziianilu

Cie = 1.44,C5, = 1.92,(, = 0.09,0, = 1.0,0, = 1.3
4. wamam%mm"lﬁm%aﬁmam (Computational Fluid Dynamics: CFD)
o W 4
41 anudnguazise Tesives CFD

14 a o
Computational Fluid Dynamics (CFD) ¥i3owamansved Inagesivuis fe
0 Aa o . I Y
nszuIuMs Tumstue1sedouiTiTea1ay (Numerical Method) 111/52gna 14 lumsudszuy
4 1 14 1
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1 d' 9 a 4 .
MInenuIa(Mass Transfer)tiazoue lag 1y 1Usunsunounaos (Computer Programming)

e lunmsaun

4 4 a o a
sz Tomiveanarmansved ImaFamuia Inarnvateaiu ludndanssy I

9 4 a o [] 1 Y1 [ a [ 4
ms ldwamaasves lnadeiuim elumsaamldnenazna lumsdivlwaasua



30

v
%

1 [ a 4 R 1

Gl‘ViiJLWﬁ'lgfﬂiJﬁf]!!,fslnl‘lJﬂi‘]J‘]J§\‘]ulﬁlclL!ﬂﬂllWﬂL@]ﬂi@]ﬂlm%’)ﬂlliﬂiuﬂ']ﬁ’l’)l’i]ﬂll‘U‘U YU NI

' I Y ' . = A =
aammugﬂiwwmﬁnﬂuﬁiwnmmgam (Aerodynamics) NFALNDAALLITINA (Drag Force) M1
a X A A A 7 & y ¢ v
NATY 1HBIINNITIAAOUNVBITOIUARIUOINIA FIN150aNLL Iaal¥nInaaoiii 9eaed
= 9 o o’tg a o AN Yo 4
UNITAITNUUVUIADITDIUAVUNIIIIG mmmmuumaemm‘w”lﬂmms@ammu”h uae
o J . A o A o v w = =
uThlﬂVIﬂﬁ’t’)‘]JiuQIﬁNﬂﬁll(Wlnd Tunnel) NBIALTIRANNISNINUAITH PININNUNITOINLUUL

v < o q Y ¥ ° 7 \ = s g E)
ul’JiLI”Iﬂ ﬂ‘l]%‘ﬂﬂ“l’i?li’)x‘]ﬁi”NLL‘]J‘]J%”IEYEN?QEJH@HHT\ ﬁﬂNﬁﬂQﬂ"liTlﬂﬁ@ﬂLlQIiNﬂallﬂﬂﬂﬂﬂluﬂiﬂ

) 14 a o 1
ﬂ’]iu’llf)’lwaﬁ'lﬁﬁiglla\‘lUl?i'ﬁ!“]ﬂﬂ’lu’)mu’lﬁlfjﬂ TAINITDAALIAULASNITNANDIAN
Y A o o 1 A o v W 1 a J
]1@] lWi'lgﬁ’]iJ']iﬂVlilz‘Vl'lﬂ’lﬁﬂ’lu?mﬂ’llﬁﬁ%ﬂﬂﬂﬁgﬂ'lﬂﬂﬂjiﬂ‘luuﬂﬂ@n\iﬂ Vlmuﬂ@‘“wjl@]@ﬁ
@ ?311 =2 A A 9 A 9 [ o
wmmﬂuummaﬂ!,mmlml,‘mgﬂuaﬂ%@ﬂﬂizmm 3 HUVNIFITINUUDIIADILAZNINITNAA DY

J

= 1 g}; 1 A o 9 =\ 4 [ 1
Tug TuenaudarIsanruaanaIe) ad manandidesdinmnadenlug luanaueg Nin1zn
oA 9 ) 4 Aa o I 1 & A A
AN ISNMIMUINVBINAM TN VB Inaremulantluailszuna Falianuaaiamaou
A A 3 a @ g’/ I'4 A o I A a

NAMNAATUDII ALY wamaasved Tnamramnadudunszuiumsnyeasy

' ~ K P P i~
ATZUIUMINAAD TueuTounuUNNMINaasInavua g sz Teniveanamaas vea lviays
Muauenngeana ldmeuaznarlunmsesnuuundl S3¥aanNUFEUAZANY

Flull 1§ uesmsvenssuIumInaaos

42 UYUADUNITIN CFD

Y
U U

0 dy L] 2 [} dy
YUADUMTIN CFD o ey 3 mu@’auiwmu ANU

9
%

1. Yupeauneumsilszulana (Pre-Processing)

¥ R oY vy 2 2 ] s <
1.1 MIFINUDULUA (Domain) muﬂlwtyummumuuﬂﬂ%%@‘l/\l‘lfnnimww
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ANUFURUTIENINWUVTIA09E RGB 1ag HSI
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3
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[¥] show output coordinate system in corner of window
|:| Assigned mass properties
Mass properties of Egg { Part Configuration - Default )
CQutput coordinate System: — default —
Density = 0.00 grams per cubic milimeter
Mass = 66,34 grams
Volume = 66340.59 cubic milimeters
Surface area = 8223.49 square millimeters
Center of mass: { milimeters )
X =30.77

Y =-0.00
Z=0.00

Taken at the center of mass.
Ix = (1.00, 0.00, 0.00)  Px = 12398.01
Iy =(-0.00, 1.00, 0.00) Py = 21670.42
Iz = (0.00, 0.00, 1.00) Pz = 21570.42

Moments of inertia: (grams * sgquare millimeters )
Taken at the center of mass and aligned with the output coordinate system.

Lxx = 12398.01 Lxy = 0.85 Lxz = 0.00
Lyx = 0.85 Lyy = 21670.42 Lyz =0.00
Lzx = 0.00 Lzy = 0.00 Lzz = 21670.42

Moments of inertia: ( grams * square millimeters )
Taken at the output coordinate system.
Ixx = 12398.01 Ixy =077 Ixz =0.00
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Principal axes of inertia and principal moments of inertia: { grams * sguare milimeters )

m

MWN 47 M3 lumuaanunosuee lua1e 115105y SolidWorks

Y
v

QUsIla, T = 0.5m%1.24x10° = 1.95%10" Nem
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A A o 1 3}4 [ 3’1 a J
eenlu 1 umummu“lwwm 6 o3 AU ULTITAN TUA

Y o A 1o
Llﬁ\?@]’lﬂﬂ’lﬂiulnu@ﬂjn\llﬂﬂElsllﬁlﬂulﬂ]ﬂ'lujmﬁnﬂ

T=FXr
F,=1.17x10"+0.02335

F,=501x10°N

9 s A A
Uj\‘lﬁTL!%1ﬂIiJ!3Ju@]ﬂ'ﬂ§Jm@EJ"ll@\1hlélliJﬂ1 0.00501 N

ANUROYVD LVUAUNINY 6x1.95x107 = 1.17x10™ Nom 100571 23.35 mm %30 0.02335 m

(44)
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o 4 4
- ﬂ?iﬂWU’Jﬂ!LLi\W%u‘fﬂﬂIﬂJL‘JJ‘Lmﬂ'NlILa@EJ“U’EN Roller, F,
S Y Y
ANULIUBPIYNFTANYUD Roller ﬁ']il']ﬁﬂﬁ?vlﬂﬂWﬂ

(45)

=h.

Tagh 6 = yulunule rad
U v A
s = 3zynIzdn ULl
v A
ro= 3f

v v A
Mszeznszdalunulsealived Roller l1a1ae Sy, =S

roller

Sty = Oy X ryy
Sy = 0.5m%46.7+2

Sy =36.38 mm

=36.38 mm 11 IJunue A 6

emller = Sroller+ r roller
0,,., = 3638+ 8.55
0., =425rad

roller

) g

TUAIWIS ATINGARI0UDI Roller HAWNINY 4.25 rad/s AT
IFayugAR10UDI Roller DAWNINY 4.25 rad/s” 1oz nmMsdi 1uuUiaesdmiatazm
s . 7 . { '
TUUAANIABEUDA Roller 728 11/51n51 SolidWorks TuNUANIININDEV Roller N1 IaiiAT

A 26523.59 g/mm’ 1130 2.65%10” kg/m’

s adia Tausedia, T = 2.65x10° x 4.25 = 1.13x10™ Num

4 o v o & a 4 4 '
Lﬁ@\‘i?ﬂ'lﬂgﬂﬂ'l\i‘ﬁllu Roller 91UIU 2 AN ﬂ\juulli\‘]‘ﬂﬂi]'lﬂjlllllug}ﬂ'ﬂlllﬁﬂﬂmﬂﬂ Roller 31
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MR 2x1.13%10™ = 2.26%10™* Nom Roller W57 8.55 mm 130 0.00855 m 1153811910 Tauue

ﬂ’JHJLﬁE]EJ"’UfN Roller ATHIUIN
T=FXxr (46)
F,=226x10" +0.00855
F,=0.0264 N

o 4 A
!,mgﬁumﬂmnummm&ﬁ@mm Roller 411 0.0264 N

- mamwsussunnanudeamuvesaaugnilulu Roller, F,

10 F=uxN 47
Tagn  F = ussdwinanudeamuvesaaugnilu
LY a Qd’ = [ &
g = mdunlszansusaasanmuvesnaugnily
d' o o (% =
N = usinnsesmnuaaugnilu

~ o w [ A Y g o (]
usannszinuaauaniulszneu lidqensiniminves latazis

U

! g v ' o a 90’ v
VINNTINAVDIGNYN 1ua3umam':mfnmumuﬂmaﬁmmmmmmm"lﬁ’ TagAnnvNn

o3 lut1uIu 6 Hoadalinuniny 398.04 g 130 0.398 kg NABILU Roller 2 A7 Aaaad lunn

(3 (%

A~ A 1 = A 9 [ g}/ ¥ o 1A o w o
N 48 Iﬂﬁlﬂ Roller L1918 jﬂﬁaﬂgﬂﬂuﬁﬂ\iﬂ'm @\TL!u!lﬁ\3ﬂ’lﬂu']WUﬂBUfJQVlGU‘ﬂﬂigﬂ']ﬂUﬂﬂU

[

A 1 @ o 9 dy
aﬂﬂutmazmmmiamuam% U

U

4 X Ny X c0s25.05=0.398 x 9.81

Ny;=1.08 N
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3 a %’ v = o v v
fﬂ‘l/‘lﬁ 48 ‘1/]?(1/]1\1"]]6\11,1,3\1%Wﬂu"muﬂ"ll’flﬂvlsllﬁﬂi$ﬂ1ﬂﬂﬁﬁﬂgﬂﬂuﬂlﬂ\1 Roller

Tudauvewsmnmanavesgnes e nds linswamsinaves
gNu aIMHUAR T INAYIgNE IRININY 10 N TaeNgnenslivina 30 mm ponus

H v H
nszihinuadugnilulunanduaaslunni 49 AniunsInmMInavegneiingziny

[

= 1 @ ° Y v 2
m‘uaﬂ‘lJutmazmmmmmuam"lﬂmu

U

4 XN X c0s32.63 =10

gnen

Nyogrs =2.97 N

32.63° 32.63°

MWA 49 TFN19U991TI9INMINATBIGNENTNITLNAUAAUGNTI UV Roller
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Y 1
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ALIUNATINYBITINNTINURNTUTAININD 4.05 N 1azana1
o a £ a o A A A Y1 1w A o A A A
dulseansusudsanuvesnaugnun@enlguaunINy 0.02 HeI91NAALUYNIUN Roller )

Y Y v
MHUA 4 A1 muuuiqsﬁﬁumﬂmugﬂﬂumm Roller NIXUAAIUINDIN

F,=4x%0.02 x4.05
F,=032N
Wnﬁ’uwammamﬁ«?ﬁumﬂmswkuaq"lﬂiﬁ’umqﬁ’mmﬂmiwyumm
Roller UAUMANLY
F=F,+F,+F,
F=0.00501+0.0264 + 0.32

F=036N

Tua v ImsmMuINLS URIANIUIZHIGNINND Roller 91NMINATDL
7
Aduilsz@nsusudeanuszni19gneeny Roller ialszana 0.38 wazimualiusing

Y ' Y
sllﬂQZjJﬂEJNGlﬁ}WﬂﬂU 10N@N°L!‘LlLli\1LaﬂﬂmWUﬁLﬂﬂﬁui%ﬁﬁNgﬂﬂNﬂ‘]_l Roller €1130AUIY

Taaa

=le

f=u szNgﬂHN
f=038x2x297
f=226N

MINMIAUIN UIATIAMUTEHINGNENA Roller UAMINNIHATIY
9 Y
YDIWTIRUIINMTHYUVD TUAULTIRIUIINMITHUVDS Roller Agtiu 39 laitian1s Slip Uu
v Y 1
5EMINGNENND Roller TaoussdudiuInainaiu 921na91n1sanAv09gneNEIn Ny
—_— 3 da s o 4 ad o
agugniulu Roller Hausanavesgneni@eniianuiisans laaie lunsaiiusudsaniy

' ] v '
Gumgﬂmqa@auﬁamumﬂ%@m”lﬂuﬁa LL'ﬁ$LL‘i\imﬂﬂﬂWUﬂlﬂﬂﬂWﬂ“}fUﬁ’Juau 9

nnusenagneeimmua i lidnuussinszuenandmiunagnes
VINTLILHNILHINGNIWAUARYUTININY 120 mm UALILISHINILHINNTEVONANAUA

H Y
HYUININY 60 mm aauaadluning 50 Llﬁ\‘]‘ll’é]\‘]ﬂ'ﬁ&‘]_lﬂﬂﬁﬂﬁ?ﬁiﬂﬂﬂgﬂm\‘]ﬁn{)mﬂﬂﬁ
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X 60=F

GLIAN

Fossuonau %120
Fossvonan= anmq %X 120 +~ 60
Foosvonan = 10 X 120 + 60

Fosemonan= 20 N

E LI

| 120.00 — = -60.00 <=1

MNA 50 LLﬁﬂQiSﬂzﬁNi%‘Vi’jN’gﬂﬂﬁ ﬂigﬂﬂﬂﬁmﬁiﬁgﬂﬂﬂgﬂm\i HazYanyy

i]'lﬂﬂ'liﬁ'lu'lmlﬁf]ﬂﬂigﬂﬂﬂaﬂﬁ1ﬂgﬂﬂﬂgﬂ81\‘l 111U Double Acting YU1A
Y Il J Y = 9y 1 J @ [ 9
LﬁuN’luﬁu&lﬂa’N 20 mm mumz‘uamleummﬁumugfu&maw 8 mm ﬁ'lll'liﬂiﬂ!!,iﬂﬂuhlﬂ
1 < { [ ' 1 o w
agea 0.7 MPa $31NAINLTI 50 — 750 mm/s Llﬂgﬁﬂ'ﬂﬂﬂuﬁiﬁmﬂ 0.1 MPa ﬁuﬂﬁﬂﬁﬁﬂWﬁ\iulﬂ
Y Yy Y o wa A A v
‘V]'l\‘iﬂ'llﬁ/ilﬂllﬂ 31.4 N UagaUTIoN 26.4 N ﬂm'ﬁll‘U@]"U’E)\‘lﬂ'iﬁ’ﬂf]ﬂﬁilﬂlﬁ@ﬂﬁ'm'liﬂﬂulﬂﬂ'lﬂ

MANUINT U3

TudruvesnszuenaudmiunyugneN nszUenauAolus Uisane Nz
£
PIFUZHTIATUAI ) F91) 1TIRIUDINMTHYUV4 T 15IAIUINMTHYUVBY Roller 11AZIT
AMUMIHYUVDIGNEN TAaglT IR IUINMs UYLV lutazusIdIuINMIHYLYBI Roller

aunsag ldnnmsdnaludedu ludimvewsidumsnyuvosgneraaamsmuim
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b4 £ 9 '8 A
L!ﬁ\WITL!ﬂ"liﬁlqluall’fNQﬂfJ"I\‘]“lJiZﬂ’f)‘iJll‘]Jﬂ’Jt’J LLiW]'Il!mﬂIiJliJuﬂﬂ’JﬁJm’ﬂﬂ

v Y
YoIYAGNeN LazusImLInaNudsamuinavuluadugniuvesmgnens

msfuIa THNUAAUIN 08V IRgNY1

1N T=Ia (48)
o=t (49)
Tagh T = usdia
4 4
I = Tuwuaanuioy
a = ANWTUTIYY
3 a 9
wy, = ANUTUFIYUFATIY
3 a 2
w; = ANUEATREUAY
= nm

g A Y a1 [ 3 9 vy
ANUTAUTUAU w1 UAUNIND O Llﬁgﬂj'lillﬁ'lf,jﬂﬂ'lﬂﬁ']ulﬂﬂ']ﬂ
(50)

0= (51)

Tagh 6 = yulunule rad
U v A
s = 3zyznIzdn ULl
v A
roo= 3f

MszeznIzialunulsatiueg Roller 18108 si; = s,,,,, 1INMITAIUI
dy Y = [ [ ?zl.l Av A o A
1J09AY 51y DAY 36.38 mm AU 5,5, = 36.38 mm @nealselll 15 mm 1 llunuion
A10

egntm = Smller ’ rqnmq
O gy = 36.38 15

O gneny = 243 rad
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]
laanusigaie, w, =2.43 rad/s

HASANUITUTIYN, @ = 2.43 rad/s’

o an 4 4
MnmsaduuuSaesawiatazm IuwuaAaUINeYANe 1N 718
4 4 { 1 T W
Tu51n31 SolidWorks THIUAANUIADEYAANEI N IANAUNNY 20929.23 o/mm’ 130
1AQ g

2.09%10” kg/m’aauaadlunni 51 wag 52

5 Mass Properties = i

’ Print... ” Copy ” Close ” Options. .. ” Recalculate l

Output coordinate system;  — default — -
[cal 1.50DASM 9 il

Selected items: [

[¥] Indude hidden bodies/components

[¥] show output coordinate system in corner of window
|:| Assigned mass properties
Mass properties of cal 1 { Assembly Configuration - Default ) -
Output coordinate System: — default —
Mass = 42.02 grams
Volume = 17874.74 cubic millimeters
Surface area = 8841.65 sguare milimeters
Center of mass: ( milimeters )
X =0.00
Y =0.00
Z=17.64
Principal axes of inertia and principal moments of inertia: { grams * sguare milimeters )
Taken at the center of mass.
Ix = (0.00,0.00, 1.00)  Px = 2339.53
Iy =(0.48, -0.88, 0.00) Py =7849.42
1z = (0.88, 0.48, -0.00) Pz = 7853.17

Moments of inertia: ( grams * square milimeters )
Taken at the center of mass and aligned with the output coordinate system.

Lxx = 7852.30 Lxy =-1.58 Lxz =0.87
Lyx =-1.58 Lyy = 7850.28 Lyz =0.72
Lzx = 0.87 Lzy =0.72 Lzz = 2389.63

Moments of inertia: ( grams * square milimeters )
Taken at the output coordinate system.

Ixx = 20929.23 Ixy =-1.58 Iz =234

Iyx =-1.58 Iyy = 20927.20 Iyz =194

Ix = 2.34 Izy = 1.94 Izz = 2389.63 -
L ] b

. ) .
MW 51 Msm Tuuannunosueagne1ea e Tsunsy SolidWorks

9
[ Y

WUUNSINa, T = 2.43 X2.09%10° = 5.08%10° Nem
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MW 52 uuuTesENAveAgne 1R 115unTy SolidWorks

MIMUIVLIITANINANWTIAMUVBIAaUGNT UVDIYAYNEYI

10 T=uxXNXr (52)
Tagh T = usadiannanuid@eanuuesnaugniiu
1w a QG‘ = v =
g = adulszansusudsaniuuesanaugnilu
N = ussinszihnuadugniu

~
Il

v A v 2
SANvoInaugnilu

[

A d‘ A I A A =LY a Q‘f
@]ﬁﬂ@,ﬂﬂuﬂmﬂﬂi%uiﬂﬂ 4.7 mm %50 0.0047 m UAauszansus

[@EAMIUMAY 0.015 LAZNNMMUANTINANGNIIAMINY 10 N 1HINAIUIBLIITAINANY

@oamuvesaaugniiuld

T =0.015 x 10 x 0.0047

T =7.05x10" Nom

MIMUIUNTITANINUTIMUINMI YUY A ULTId 9IS

H UV Roller

DINHATIVVBILTIAUIINMIHYUVOL AT IRIHINMTHYLVDT
Roller 1 1A 1nMIMuImd19dnInY 0.36 N uazSalivegne1umn 15 mm W3 0.015 m

amuausata ldain
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T=Fxr (53)
Tegl T = usada
F = ®asiuvedusidsuainmvyuves linuusadu
NN INYUVDIRoller
Foo= SANURIgNNg
U g’/
JUU T=0.36 X0.015

T =5.4%10" Nem

Ed
LY

¢ 1 [ Y
AUUNATINYR THINUANGNEN, T, VAUNIND

Tow= 5.08%10° + 7.05x10™ + 5.4%10”

T, =6.16X10" Nom

ilonnnszuenandmSunyUgneNIzgnAsInUa1BWIY Taod e
1 o w Y F) = 1 =\ 9 Y = 9 ] o
ﬂzmmaﬂﬂmugﬂa@mawmmaquﬂummﬂugﬂmﬂ ANADFIIWIUNVUIALTUNIUTUINAN

9
pitch INNY 19.10 mm AQUULTIVDINTLUONANIZAIUIUDIN

T=Fxr (54)
Taeh T = WasINUeIusIla

F = 1339999n3guonay

r = 59 pitch Y9IgNAOABWIU
191U F =(6.16x107) + (9.55%107)

F=645%10" N

ﬁnﬂﬂ’]iﬁ”lu')ﬂ!ﬂ3!ﬁLl'j”lﬂi%’;ﬂﬂﬂﬁﬂﬁ?ﬁ%ﬂﬂﬂgugﬂﬂ"ﬁ@%}ﬂﬂﬂTﬁLLiQ‘ﬁfJ}f’JEJ
v A 3 = = A 9 '
uIn LW]lu@ﬂﬂ1ﬂ§']ﬂ"lsllﬂﬁﬂig‘ﬂﬂﬂaﬂﬂlu’]ﬂlﬁﬂﬂglli"lﬂTQ\‘] fl]\‘lla@ﬂolslfﬂiz’]_l@ﬂaﬂﬂlu’]ﬂjﬁﬂgllﬂu

= ~ 1 Y 1 Ay
"]Nﬁ']il'ﬁﬂ(ﬂ%gﬁ\uli\illﬂll']ﬂﬂg']‘ﬂﬁﬂqu'ﬁ
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TueIuv99nNY1IV0INTEUBNANAINT UNYUGNENITATUIVDIN

0==: (55)
r
Tasn 0 = yulunide rad
s = ANWENVBINTTVONAY
r = 3 pitch veIgndod eIy

] a g ]
Tao luazgnuyu 90 osenaaiilu 0.57 rad gndedemuiivinaduniu

f1ENa pitch 1A 19.10 mm 9218

s=0.5m X 9.55

s =15.00 mm
o ¥ A A Y Y 7 Y =
ﬂ\juuﬂizUaﬂamﬂla@ﬂslf]ﬁJGUu']ﬂlﬁuw']uﬂuﬂﬂa'N 16 mm NUNTEUDNY

[ o o ] <3
Gllu'lﬂlf%}uw'luﬂugﬂﬁ'm 6 mm ﬁ’]iJ’]iﬂTULﬁ\i@ullﬁ}gQZjﬂ 0.7 MPa $39A21UL33 50 — 750 mm/s
A @ 1 1 o W Y 9 Y Y v
UAZNANUAUANY 0.1 Mpa ﬁ’]lﬂﬁﬂﬁ\iﬂ’lﬁ\‘iulﬂm'mﬂ'luwu']vlﬂ 20.1 N thagamuviad 17.3 N
=

TagidonnszUeNaNANE1 30 mm tioNvziHe lunsain lullvinalvg amauiinves

A A Y =
ﬂiﬁﬂﬂﬂail‘mﬁ@ﬂﬁnlﬁﬂﬂulﬂmﬂﬂ1ﬂNu’Jﬂ‘ﬂ U3
U Y
2.3.3 Wﬁﬂﬁﬂﬂﬂl!ﬂﬂ“ﬁmﬂ%!ﬁﬂﬁ
' Y A
Msnaaeum s ued

A A U Y 2 & 1 Y ddy 1
anvzIszeza lums i aeszeznar lumsthuisdizdana
1 o A A [ L= Y ] A A 1 Y 2
ADANUYIVOITBWIUA AL 11D HaININNUTUAD lvazndouiruyaluied Tae
~ (] d‘ A 1 Y ddy Y =} ~ o vy 1 Y a di ~ a
sraznai lindounrugalhuded iz desuuiisanonogyi 19 liudeatin o Nz wan
" aq Y v ¥ 2 Yo ' Y Ay ax ' o S ' v
saznualuauae 11 aaiuddldimsnaaeumsnhudeaddiedsnmsana q asilae Yaesld
uhemwilng Tauh wagldausowdh Taslunmsnadousz 14 Thermometer o Tagaivgil
yosaui 19 lumsnhuted Idlassaudauansluani 17 lumssunszuaavanniinay waz

@ < : A
Glf'ff} Pitot tube UM IIAANUSIAY ‘%\1Waﬁ]'lﬂﬂWﬁﬂﬂﬁ@UlLﬁﬂ\‘]ﬁluﬁ'ﬁ'Nﬂ 4
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q’ ' Y A
M3190 4 Wan1sNAFeUMSI KT

IBMs Qe N (°C) ANNSIAN (m/s) szazM (HN)
Yaeslruienulnd 31 - 11.35
1whay 31 6.7 2.27
whawdou 40 6.3 1.41

v v
=~ =

A A Y o A = 9

!,Wam%zimﬂawmmmammmﬂnueﬂ‘m;rﬂ FIVLAINITDAAVUIA
o A v A an ' Y adq Y Yy A
mmﬁemazamuﬂizmm“lumammmm ’J‘ﬁﬂ'lﬁl‘LIHL‘VNﬁ‘VII%ﬁ%fJ%L’JﬁTLlE]EJVIf]’ﬂ“’l]%Qﬂ

) U Y A d' [ = 1A 1
wnlFlumsesnuuuyanluiedlwasesiud ligean narsmamsnageumsinh

a o

Y ayY v ' ! Yy A Yt Yy yd A o & = o
u‘mamN61mzwmmmﬂmmaqumwnu 40 °C ﬁﬁﬂiﬂ%ﬂﬁﬁuﬁﬂmi]ﬂq’ﬂ ANUUHIINM

U

a

° o Aq Y 2 Yo Aq ¥ 1 Y A A A 9 ~
msmuunasnunlFlumanuguvgildnuanilsuhud«d@ menazii lesnuuudn

4 1 Y A [ = ' A 9

w3 lugahudedvounsesiud Lo
o (4 P~ A aqg Yo Aq Y 1 Y
msmuuwasnunlslumsngungildnuaunlshud«d

o A A ddyv J Y A Y
TumsesnuuuaerUa IR NunNdeansnuiadlianuni
4 4 [ a { 1
sz 0.5 m uaznmasinisenuuy el ldonsimsnanaundeams 3,750 osae

v H Y
#2119 n3eaneghlszanm 1 Wosao it lundazunramnsanalaulasmou 6 Wee aniu

a

o ' Y 1 1 a =t A U 9 A
i%ﬂm’mTﬂNWUﬁl‘uLmﬁglmﬁﬁﬂﬁ‘liﬂﬂﬂf‘lDW 6 IUIN INATNWNN 4 ﬂ?ilﬂTﬁﬂJi@UﬂQﬂlﬁﬂM 40

@

o a I a a I~ o [
oc ansam ldaualdlumnan 1.41 winuseaailu 101 i aadlusululszuna 17

'
a A

[] 1 = 1 [ g}/ 1 9 d' v Y 2
11338 T@ﬂ”lmmammmzﬂzma 50.8 mm muumszmamaumqmwﬂu 40 °C o e

Y

#01195282 119 863 mm WI01TZ1Y 0.86 m

A o Ax Y 9 A A ) "o A A '

RDANAANNUUUININ 0.5 m L‘W@'V]“’l]%iﬁﬁllﬂi%i]"lﬂﬂﬂﬂﬂ‘lﬂﬂ“l/‘lﬂﬂiﬂElllll
9 9 (1 A o . A a 3
mﬂ%ﬂamammz Damper 1uﬂ1§ﬂ§$ﬂ18ﬂﬂ DANAANVUIA 18 inch ‘Vii’ﬂﬂﬂl‘]_]u 0.46 m

9 1] v
[ Y

A A ¥ A A Y ady Y Y o o o
QuutWﬂﬂﬂgi‘ﬂﬂj@Uﬂqmwu‘ﬂlﬂ11”?\1ﬁﬂ@]ﬂ\iﬂTiﬁN@@Qi%WﬂaNﬁ]Tugu 261
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@ { 1 a 3

Waaunm@enl¥ndSuamsaay 126 m*/min w3oaaiuS s 4,450 cfm
% 1 @ Y v A A I 2 g’/
Winauuaazagneonuuylilldosauyua 0.5 m x 0.5 m WieAadlu 0.25 m” ALY @150

i ldnannusrauldiy 8.4 mss

o o Aq 9 2 aq Yo AHq ¥ 1 Y a a
aanasnunlslumsiugamgilinuayilsnhumed Tasaan
a { a I 1 { a 2,
QUNHUDDNUVUNBUBNTN 24.8 °C AU 76.64 °F nARasgaIrgiigalugeruvena

a a % o a a |
NA19INNTNGAHoNING1 Fedowinnuiousuemaligungil 40 °C Aaiilu 104 oF

10 g.= 11 xcfinx (t,-1) (56)
Tay g, = wasnun 1 lumsiinguvgil (buk)
ofn = Usunaaw (¢fin)
t, s guNeIMANABINIG (°OF)
t A gavnieIMANU I (°F)
CRNY g, = 1.1 x 4450 x (104-76.64)

q. = 133,927.2 btuh
q.=39.25 kW

a =

wasnunlFlumamugumgilinuannlduhwdsdmny 39.25 kv

N I=P=V (57)
Tag I = nszua i (1)

P = wasa v (wan)

v = useenlvh ()

Tunsainlgszuu i 1 mlaussau Inihazmsy 220 ¥ aauszuy v

3 lausagu iz 380 1

astn1e Wi 1 leaz 16 1=139250 =220
I=178.414
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asanle i 3 leaz 16 1=39250 + 380
1=103294
Qsl Y v d'

aszua Il udnmefiemugaugii v nuanilshuisddenils

Y

o Y

H T W ) g’./ Y]
A lunsainle I 1 lamiy 178.41 4 minmseonuuudodlFannes UIUNIHUA 4 G2
Y
[ YY) 9

aaiudealdnszualvimanua 713.63 4 Tunsain s i 3 wlanszua liihnlenavuass

19A1 413.16 4

vinmssamanun s lumsmuguvgldnuasildnhudeduaas
9 [
THdudnees ez 1dmas i wanunaieszon i 1 auag 3 mla Feozihld
aldneludiuvesndsan i ldgann Suddeulildmsdhasdanzermalnaunu

& 9 ' Y 1 1 o o
G]Ni“]ﬁzEJ%L'Jﬁ'IL‘]JH!W\?UliJLmﬂGﬂQﬂuiJ'IﬂLlﬂ
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A ay Y] A
ﬁn%ﬁﬂ’ngﬂ'lﬂ'lﬁﬂﬂ@lﬁ901%5363‘1/”\‘] 1,270 mm Wﬁ@ﬂi$N1ﬂ! 1.27 m

A Y o . A a d v & A A ]
la@ﬂGlG]fWﬂﬁllsUuﬁlﬂ 22 inch Wﬁ'ﬂﬂﬂlﬂu 0.56 m ﬂquuLW@ﬂﬂ$1ﬁﬂﬁﬂUﬂQ3J
kA v

A A Y ady = v Y o ° @ Yt (1
Wumﬂmmﬁmmmnmaﬂ%wmmmmu 281 aammuﬁlwuﬂamammﬂ 0.65m X 0.65

a

m ¥i3eamdY 0.4225 m® WinautSansaay 184 m*/min WioAARUUTE MY 6,500 cfm
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MW 53 msadrenuusiaesauiiavesyanuiedde Tusunsy SolidWorks
234 HAMIOONUUVABNIUEUAL
MIDONUULAGWIU UAL

d T\VE A
Mnnszvenauild lumsindeunvesiian)sdniinauers 1,000 mm
o Y ] 1 Y] IR [ Y ~ o 4
Mnualdszezieszrneianlsdnsluminy 200 mm Ayuvesiaemilsd 45 oee drewn
° v ) = " Yo
audesgnoonuunlitinnunin 656 mm lunilawaramnsanalalasiuau 6 wos anwen
9
o 9 ] a 1 1 9

YOIAWHIUAMUINDINANUEITINNIHUAVOL YANUT yanan 1u uazgahuisd Tavye
wan liuazganudinue1259wnu 400 mm ganwiedsuau 2 galinue1swnu 1,300

o 2’_, = = A A L= VA Y A A 1A
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Annunssegegalulesann T, =T+T, (58)
Tag e NC usenagagalu e
T = HIATANIUTZHIN T DA NI
3 Oy :
T, = usalumsinaounue Ta

AMUIUHILTUTEANIUITZH TSN U 18N

1N T=M,xgxf,x11+M,xgxf,+M,xgxf, (59)
Y 1 %
Tag M, = Wniinuee 1459unY Roller
Y 1
M, = iminves lvuumeniu
1 d‘ Y 1
g = AT 9 TN
'd
f, = Maulseansus uFoaNIUTZHiNe 1Ny
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L= %’ v = 1 o F) ld' Y (=1

Tag T 0111In 0.67 kg/m enIul I3 1A udUogNA0IAUYDIAeNIU TElAUE1)

g 1 90} [v] 1 g}.l 1 (%} L} % %1 L%
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9 Y Y 9 f 4
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' 3 A 9 o < 9
dv = HAANYBIAINIEATVAUADANNEIZATY
' ~ g A 9 o 3
dt = NAAINYDINANANNIEUTUAUNUANNIG)

9
game



85
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a=2 62
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Tag 71 3 Suituileawemes
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4
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a A A /.
T, = usadanwesvuaeny
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T, =531 Nem
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select

e = szansamlumsoreneanad



87

unua'la T, =531+07+08
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a J <3 J A J
2.4 Waﬂ’]ﬁjlﬂi']zﬁﬂ'nwl!ﬂl\ﬂli\i@%ﬁﬂiﬂﬁllﬂﬁuvlwllu@l@au]u@

[ A Yo A 9 o aa A L= " a Y o
naan lasuiumsaduuudiassmuiavounioanud ludsnhaaaaalu
~ 9 Y o s°l o Qy U 1 g o A [} Y
A 56 a1 Tavihimsimiminvesyudaauais q uazimiin lifeguudiewiu Ay
. Y . '
Tusunsy SolidWorks sattaradaluning 57 uaziiniminnla ldinamusaniziinge
9 Qy 1 [} d‘ o o d‘ (% dl d’ o a
TassafaasFudiuvanndidguouniod aaaasluasen s melslumsautiums

a J < 4 1 " a
mﬂiwwmmummiwmm%qwu%"lsu@mﬁﬁé’fuuuuﬁ’miﬂmﬂm SolidWorks

Ay ¥ a 7 < ) A as ¢ a I A
Na‘ﬂhlﬂi]'lﬂﬂ']ﬁ')tﬂ5'13'Viﬂ')'lllLL‘INLL?Nﬂ?ﬂiglﬂﬂﬂﬁ‘ﬁ]lw]luﬂlﬂal‘llu@]‘ﬂﬁul"ﬂﬂﬁ] 1
auilasant (Factor of Safety: FOS), ANUIAY (Stress), HAZIZIZINADUA (Displacement)
° a o <2 2 . Ao w A oAy A Y A 9
Iﬂﬂﬂgm'lﬂ'lﬁ'llﬂﬁ'lzﬁﬂ'J'Illl,!,"lNLlﬁQiu%uﬁ?uﬂﬁ’lﬂﬂlﬂ]@ﬂlﬂﬁ@ﬂwu'ﬁhl"lll,flfl'nﬂ R Iﬂi\?ﬁi']\?
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M319N 5 UINNNUINUNVIITUTIUAN € i]'lﬂﬂ15ﬂ1u'<]m99]}’3ﬂﬁ]ﬂiﬂiuﬂill SolidWorks

Fudau i (kg) 159 (N)
FANUT 1 14.91 146.27
ot ad 22.39 219.65
gawan 1 3.92 38.46
aenu 94.12 923.32
oy 18.90 185.41
gauonos lwih 11.66 114.42
Iﬂiﬂﬁ%?ﬁﬁﬁ/ﬂﬂlﬂﬂﬁ'lﬂ‘i/‘l'lu 33.44 328.05
[ @ Mass Properties == =]
o] B [ g s ey

===

Output coordinate system: - default —
[Spray Set.SLDPRT
Selected items: |

L____ d

== - . .. ~_ e_¥ .

[¥] Include hidden bodiesfcomponents

[ Shaw output coordinate system in corner of window

D Assigned mass properties

Mass properties of Spray Set ( Part Configuration - Default )
Output coordinate System: — default —

Density = 0.01 grams per cubic millimeter

Mass = 14907.32 grams

Yolume = 1897088.76 cubic millimeters

Surface area = 904103.96 square milimeters

Center of mass: { milimeters )

X=10.62
Y =-783.09
Z =-59.82

Principal axes of inertia and principal moments of inertia: ( grams * square milimeters )
Taken at the center of mass.

Ix =(-0.01, 1.00, -0.04) Px = 228616919.46

Iy = (0.15,0.04, 0.99) Py = 5482904802.59

Iz = {0.99, 0.00, 0.15) Pz = 5691784075.01

Moments of inertia: { grams * square milimeters )
Taken at the center of mass and aligned with the output coordinate system.

Lxx = 5686733745.39 Lxy = -46813553.25 Lxz = 32448331.59
Lyx = -46813553.20 Lyy = 235788125.28 Lyz = -188280035.05
Lzx = 32448331.59 Lzy = -183280035.05 Lzz = 5480783929.38

Moments of inertia: { grams * square milimeters )
Taken at the output coordinate system.
Ixx = 149987356%5.35 Ixy = -171560470.83 Ixz = 22979477.04

4 b

o

4 ¥ @ 2 1 1 Y .
canﬁ 57 MTMIUINUNUDIVUTIUAN ﬂjﬂiﬂil!ﬂiu SolidWorks
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a J < a Jd a d o [ [
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Q

=

A = = Yy 9 I A @ 1q ¥ o
Lﬂﬁ'ﬁ)\iWUﬁll‘U!,fJfJ'HﬂﬂL!LL‘UU 191 SS400 #350 JIS G3101, ASTM A284 steel Iﬂfﬂﬁ'ﬂ“ﬂnhﬁﬂﬁl

AAATDIUAUTNUAAIATITNN 6 AU

~q 9

M99 6 AaauLAveIagN 1dad1unT09

a

AMaNUAvL IR A (Q1et
Elastic modulus 2x10" N/m’
Poisson's ratio 0.26 NA
Shear modulus 8x10" N/’
Mass density 7850 kg/m3
Tensile strength 4.15%10° N/m’
Yield strength 2.3x10° N/m’

a L4 < o
2.4.1 ﬂ?i’)tﬂi?%Wﬂ')ﬂJ!HJQLLﬁ\‘]‘IJ@QIﬂﬁQﬁ%}Nﬁaﬂ‘U@\iﬁ'lfJWWU
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E 2 1 [l o Aaa 2 1 g}/
A28 Taomsn i mineaFuaIUAN 9 92H19NUUUTIaeUTABITUdIUIUAIY
2 Ve "< Vp . A
T1lsun5u SolidWorks Wirinvessudiuiinizyhae Inssadananvesaieniu Tdun dmiin
U ao’ Y a ' g % ! ' %l Y %,} v
yoaganwied minvesgeananly dminvesyanudlu dhminvesaenininninues
4 ~ o 1 A A =2 2 ' g [ Y Y
ganomos 1 Tasusaingzihag q szeghusnugasavesdudiuniy 9 nulaseadwwan
YougAd BN ILE IR tazimuaagaves Insedd unanvosgadenududssognus U
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a o o ' o 2 =2 a A 9
MAUN 58 NINIHUAA N UILIINTEM (Qﬂﬂiﬁ%ﬂw‘) Hazynga (Qﬂﬁiﬁﬂlﬂ?) DUIﬂiQE‘ﬁN

Force/Torque Details

Study name | Study 1[-Default] |
Load name | Force-1[:Total 146,27 M:]
Entities: | 4 face(s]

Reference  |Edge< 13

Type | force
W alues N v
Units |5l

Identifier

H ] o 901 Y] ] 1
NN 59 ﬂTiﬂTl’iuﬂﬂ]uWﬂLLﬁ%ﬂT!Lﬂu\MNﬂ3$ﬂ1ﬁ]1ﬂu1ﬁuﬂﬂlﬂﬁ°§ﬂwu%1ﬂl (Qﬂﬁﬁ%ﬁ?) YU

Taseadavian



93

Force/Torque Details

Study name | Study 1 [-Default-)
Load name | Force-2 :Total 213.66 N:)
Entities 2 face(s]

Type Apply normal force
W alue 219.65

Units Sl

Identifier 5

3 3 o ' o 2 @ U Y
canﬁ 60 ﬂ’liﬂ’lwuﬂsuu']ﬂllagﬁ’]uwuqui\jﬂigvnil’lﬂu’lﬁuﬂella\jaléﬂlﬂ'lllW\j% (Qﬂﬁiﬁﬂ’]) YU

Taseadianan

Force/Torque Details

Study name | Study 1 (-Default-)
Load hame | Force-3

Entities |1 face(s]
Reference  |Edge< 1>
Type Apply force
Y alues -, 38.46
Uns 51

Identifier

H [l o 4 o a ]
ﬂTINﬁ 61 msmﬁmmmmmzmgmmzmﬂs:‘w1mﬂumuﬂmmﬂ;ﬂwaﬂ% (Qﬂ?ﬁ%ﬁh) YU

Taseadavian
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Force/Torque Details

Entities
Reference
Type
Walues

dentifier

Study name | Study 1 [Default]
Load name | Force-5 [ Total: 1108.73 N:

|12 face(s)
[Efgecly
| #pply foree

MNN 62

) o 90’ v )
mﬁmﬁummﬂuazmgmmuiqﬂszmmﬂumuﬂmmmﬂwmgmz"leu (Qﬂﬂi%ﬂﬂ

9 (%
yulasea3iavan

Force/Torque Details

Entities

Tupe

Y alues
Units
|dentifier

Study name | Study 1 [-Default-)
Load name | Force-4

Referemce  |Edge< 1>

1 facels)

Apply force
o 11442
sl

NN 63

o o 1 o o o 4 =
mimwummmmzmgmumsqﬂ53:1/1”mﬂumuﬂmawﬂmmas"h\lﬁw (Qﬂﬁiﬁﬂ”l)

vulaseadavan
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sz Ndunamsutseamuatugnuisienu lnai 1anes luassnuanuilues wsed
a ' a P a a o q Yq Y A a ¢
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J a 4 [ 1 a g a 4
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AU THUA 114,451 TUA LAAIAIAIND 64
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ueraa I3 lunmi 65 yanliannudu Von Mises 1niiganousnugasaszrglnsaaing

Q
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a 4 @ [
NﬁﬂWi?LﬂﬁW%?iﬂ'J'lll‘l]ﬁﬂﬂﬂﬂﬂl’f)\ﬂﬂi\?ﬁ%ﬁﬁﬂﬁﬂall’f]\iﬁ'WfJ‘WTu

a d @ Y [ Yo Y
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Tunwi 66 Tavannuilasansveslnseadvanvesaemuiianioogaegnusnuyaoa

Q

A

1 @ [ ° 2 g '
szvinInssainanvesmeruiuuemes Az IUIoAT o IUa UG Fauiuganiia
AIAY Von Mises 11niiga Tasliaanuilasademgaming 10.54 (Manuilasaie, N

9
asamuia 1annAIAuAINITIATIN (Yield Strength), o, Y9 Td91U 9 115AIEAY

9 A a 45! a ay 1 o Y A [
mumﬂﬂmmiﬂwmm IﬂﬂﬂWﬂ’J'lllﬂa@ﬂﬂﬂ@]f]\iﬂﬂ'lﬂﬂﬂﬂ’ﬂ 1 1§ UD)

wan Mises (Mim®2)
26,831,075.0

24,593,158.0

| 22,353,2360
. 201233140
. 17,867,3940
. 15,651,4720
| 134155510
| 111796300
. 5,943700.0
. B,707 7880

4,471 867.0

2,235 046 3
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a J A o Y v
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Aaa a4 Ay a A
aNatHiasNNHRN 2 ANNINOU
Vo aNuuu
a A = [ a ad
aNaliagNInNId tgntaane 1SO 3912
VYHIAUNA ISO 2491
ISO/R 773 Din 6881
(d) mm ISO 2492
I1SO / R774 (b x (bx h) bxh xR t, t,
(bxh)
h)
3-4 1.0x1.40x4 1.0 0.6
4-5 1.5x2.60x7 2.0 0.8
5-6 20x2.60x7 1.8 1.0
6-7 2x2 2.0x2.60x10 2.9 1.0
7-8 2x2 2.5x3.70x 10 2.7 1.2
8-10 3x3 3.0x5.00x 13 3.8 1.4
10-12 4x4 3.0x6.50x 16 53 1.4
12-14 5x5 5x3 4.0x6.5x16 5.0 1.8
14-16 5x5 5x3 4.0x750x 19 6.0 1.8
16-18 5x5 6x4 5.0x6.50x 16 4.0 23
18-20 6x6 6x4 5.0x7.50x 19 5.5 23
20-22 6x6 6x4 5.0x9.00 x 22 7.0 23
22-25 8x7 8x5 8x3.5 6.0x9.00x22 6.5 2.8
25-28 8x7 8x5 8x3.5 6.0x10.00x25 7.5 2.8
28-32 8x7 8x5 8x3.5 8.0x11.00x28 8.0 33
10.0 x 13.00 x
32-38 10x 8 10x 6 10x 4.0 10.0 33
32
38-44 12x 8 12x6 12x4.0
44 -50 14x9 14x6 14x4.5
50-58 16 x 10 16 x 7 16x 5.0
58 - 65 18x 11 18x 7 18x 5.0
65-75 20x 12 20x 8 20x 6.0
75 -85 22x 14 25x9 22x7.0
85-95 25x 14 25x9 25x7.0
95-110 28x 16 28x 10 28x 7.5
110-130 32x 18 32x11 32x8.5
130-150 36 x 20 36x 12 36x9.0
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M319WUINT 13 Addlszneu X uag Y vesndaugniu

F,/F, <e F,/F,>e

F,/C, e

X Y X Y
0.025 0.22 1 0 0.56 2.00
0.04 0.24 1 0 0.56 1.80
0.07 0.27 1 0 0.56 1.60
0.13 0.31 1 0 0.56 1.40
0.25 0.37 1 0 0.56 1.20
0.50 0.44 1 0 0.56 1.00

[

N : glloadugnilu U5 HY 1oa 1A ¥ (Jszmalne) Sina

M39wIni nd anuzihdmsumanulasansuousana, s,

Rotating bearing
Non-rotating
Requirements regarding quiet running

bearing
Type of operation Unimportant Normal High

Ball Roller Ball Roller Ball Roller Ball Roller

bearing bearing bearing bearing bearing bearing bearing bearing

usaisev lumms
o u 0.5 1 1 1.5 2 3 0.4 0.8
quaziney
1na 0.5 1 1 1.5 2 3.5 0.5 1
HFINTLUNNDEYI

>1.5 >2.5 >1.5 >3 >2 >4 >1 >2

1in

[ %

N : gilendugniu uSHN e 1 1oyl (Uszmerlne) $1na
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Yo Pitch d, b, d, b, BIWMADNTN (KN)

ISO P max min max min ‘H‘ﬁ&%‘u am%u am%u
05B 8.00 5.00 3.00 2.31 4.90 4.51 7.85 11.18
06B 9.525 6.35 5.72 3.28 8.66 8.93 16.97 24.92
08A 12.70 7.95 7.95 3.96 11.31 13.83 27.66 41.50
08B 12.70 8.51 7.75 4.45 11.43 17.85 31.20 44.54
10A 15.875 10.16 9.53 5.08 13.97 21.78 43.56 65.33
10B 15.875 10.16 9.65 5.08 13.41 22.27 44.54 66.81
12A 19.05 11.91 12.7 5.94 17.88 31.20 62.39 93.59
12B 19.05 12.07 11.68 5.72 15.75 28.94 57.88 86.82
16A 25.40 15.88 15.88 7.92 22.74 55.62 111.26 166.87
16B 25.40 15.88 17.02 8.28 25.58 42.28 84.56 126.84
20A 31.75 19.05 19.05 9.53 27.59 86.82 173.64 260.46
20B 31.75 19.05 19.56 10.19 29.14 64.55 129.10 193.65
24A 38.10 22.23 25.40 11.10 35.59 124.59 249.17 373.76
24B 38.10 25.40 25.40 14.63 38.05 97.70 195.81 293.71
28A 44.45 25.40 25.40 12.70 37.32 169.12 388.25 507.37
28B 44.45 27.94 30.99 15.90 46.71 129.10 258.20 387.30
32A 50.80 28.58 31.75 14.27 45.34 222.49 444.98 667.47
32B 50.80 29.21 30.99 17.81 45.70 169.12 338.25 507.37
40A 63.50 39.68 38.10 19.84 55.02 347.08 694.16 1041.23
40B 63.50 39.37 38.10 22.89 55.88 262.61 525.23 787.84
48A 76.20 47.63 47.63 23.80 67.95 500.60 1001.21  1501.81
48B 76.20 48.26 45.72 29.24 70.69 400.54 800.99 1201.43
56B 88.90 53.98 53.34 34.32 81.46 542.89 1085.77 -
64B 101.6 63.5 60.96 39.40 92.15 712.01 1423.92 -
72B 114.3 72.39 68.58 44.48 103.94 898.89 1797.78 -
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H ' 1 Jd
minwuanﬁ 16 11U 1H15aIa0IADANET)

' w2al9, kg/m ' 17al%, kg/m
5180 —— ? =— l41S0 —— ?, ?, 2
nilavu  @es¥u  awuvu Wiy aeeru  mwdu avu
06B 0.39 0.74 1.10 06A 033 0.65 0.98
08B 0.68 1.34 1.99 08A 0.61 122 1.83 2.44
10B 0.85 1.70 2.55 10A 0.98 1.96 2.95 3.93
12B 1.16 231 3.45 12A 1.59 3.05 4.54 6.10

16B 2.71 542 8.13 16A 2.50 5.00 7.50 10.00

20B 3.70 7.40 11.10 20A 3.68 7.35 11.03 14.70

24B 6.70 13.75 20.75 24A 5.54 11.07 16.61 22.14

28B 8.25 16.80 25.40 28A 7.52 15.00 22.60 30.10

32B 9.22 18.45 27.67 32A 9.67 19.34 29.02 38.69

40B 15.58 31.55 47.62 40A 15.48 30.95 46.43 61.90

48B 24.71 50.00 75.45 48A

56B 33.20 67.60 56A
64B 44.64 89.29 64A
72B 59.50 72A

' ¢
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Telsadesuuy B Talsadesuuy A
] ginsaidy ] ginsaidy
U I
n32An .
Wuuu : nszan | Wuuun | dszan | dszian | dszom
e mivawe | thu 9
TTE N iHeu 1 1 il
nag
T¥nunImmuIn 19 T¥nunImEuIn 310
11 1.72 2.16 2.59 11 1.41 1.41 1.69
12 1.59 1.98 238 12 1.28 1.28 1.54
13 1.47 1.84 221 13 1.19 1.19 1.43
14 135 1.69 2.03 14 1.10 1.10 132
15 1.27 1.58 1.90 15 1.00 1.00 1.20
16 1.19 1.49 1.79 16 0.93 0.93 1.11
17 1.12 1.40 1.69 17 0.86 0.86 1.03
18 1.05 1.32 1.58 18 0.81 0.81 0.98
19 1.00 1.25 1.50 Ténummwuan v11
20 0.95 1.19 1.43 19 1.00 1.00 1.20
21 0.91 1.14 136 20 0.93 0.93 1.12
22 0.86 1.08 1.29 21 0.88 0.88 1.06
23 0.83 1.03 1.24 22 0.84 0.84 1.01
24 0.79 0.99 1.19 23 0.80 0.80 0.96
25 0.76 0.95 1.14 24 0.75 0.78 0.93
25 0.75 0.75 0.90
GG - womes T Uszian1  : nSesounaerulaTasanniias
nszanthunas : I3esouAMaIDgY Uszan 1l : wewes lhwsenwiu
A s R A N ' o
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MINWUINT N8 VUIATEUVDUNAINIATTIUAIWLIATFIU ISO/R 775-1969 (Vi 1@ti]1 mm)

VHIAUNAIHINTFIH ISO/R 775-1969 (mm)

6 7 8 9 10 12 14 18
20 25 30 35 40 45 50 55
60 65 70 75 80 85 90 95
100 110 120 130 140 150 160 170
180 190 200 220 240 260 280 300
320 340 360 380
fian : 3303 uaz W19y (2545)
MmNt 09 Aaszneunudiveanan
FUAVDIUT C, C,
a0
ussaiuaeveriuiugh o 1.0 1.0
HIANTEAN 1.5-2.0 1.5-2.0
WAy
useaiuaevteriuiugh o 1.5 1.0
HIANTEANDYILI 1.5-2.0 1.0-1.5
HIANTEANDYINI 2.0-3.0 1.5-3.0

' ¢
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ERGIE %eqﬂnsiﬁ IMABHUIE UIY FIM15I (V)
1 wowes v 10,000 1 10,000
2 waay 2,500 6 15,000
3 whaalsd 7,000 3 21,000
4 asnndguazuthunden 6,000 1 6,000
5 ginsalau 40,000 1 40,000
6 gilnsainenaduiagy 70,000 1 70,000
7 Roller 200 300 60,000
8 Funusanizou 30,000 1 30,000
9 Fununag 30,000 1 30,000
10 Funuda 60,000 1 60,000
11 gy Fua 4,000 1 4,000
12 mginsal Control 20,000 1 20,000
13 sd1e¥igunsal Control 20,000 1 20,000

591 386,000
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Solenoid valve(5/2, 5/3 way)

4V100 Series

@ Specification

Model

4V110-M5
4V120-M5

4V110-06

Fluid Air(to be filltered by 40 u m fillter element)
Acting Piloted
Port size (1) In=0ut=M5 In=0ut=1/8"
5.5mm’ 5.0mm’ 12.0mm* 9.0mm’
Sl (Cv=0.31) (Cv=0.28) (Cv=0.67) (Cv=0.50)
Valve type 5port 3 position | 5port2position | 5port3position | 5 port 2 position
0 ingp 0.15-0.8MPa(21~114psi)
Proof pressure 1.5MPa(215psi)
Te G -20~70
o S)’I!‘Ib0| :lalsrial_of I:méyI - alloy
o
10 20 =
'ﬁﬁ]ﬂ" m Max. frequency @ 5 cycle/ 3cycl 5 cycle/ 3 cycl
23 4V110-M5:120g 4V110-06:120g

Wejght 4V120-M5:175 2009 4V120-06:175 2009

30C 30E 30P
e T AT
O Product feature

1. Pilot-oriented mode:optional for internal or external.

2. Structure in sliding column mode: good tightness and sensitive
reaction.

3. Three position solenoid valves have three kinds of central function
for your choice.

4. Double control solenoid valves have memory function.

5. Internal hole adopts special processing technology which has little
attrition friction, low start prassure and long service life.

6. No need to add oll for lubrication.

7. Itis available to form d valve group with the base lo save
installation space.

8. Affiliated manual devices are
debugging.

9. Several standard voltage grades are optional.

d to facilitate installation and

@ Flow chart

Model: 4V110-M5
o7
0.6
05
0.4
0.3
0.2
[
0

Operating pressure [ MPa )

Flow Q: Limin

Model: 4V110-06

~

SNV

Nl
600 800 1000

[
ATl

)
)

EO.Z ——-\N
o 200 400
Flow Q:L/min

() PTthread, NPT thread and G thread are available.

@0 air is used, continue with i
equivalent are recommended.
@ Th i jon frequancy ha no-doad stak

@ Coil specification

to optimise valve ife span. Lubsicants like IS0 VG32 or

Standard voltage AC220V, AC110V, AC24V, DC24V, DC12V
Scope of voltage AC:+15% DC::+10%

Power i AC:2.5VA  DC:2.5W

F IPE5(DIN40050)

Ti classification B Class

Electrical entry Terminal, Gi

Activating time 0.05 sec and below

@ Ordering code

V- Sol

id valve(5/2, 5/3 way)

4V11006A[] P

Code
1:100 Series

Valve type

10: Single solenoid 512 way

Port size| Thread type

P:PT

118* T-NPT

G:G

M5 Not this code|

Please refer to 37 for manifold specification and the order way.

3 A a J
ﬂTINN‘IJ’Jﬂﬁ Ul ﬂmﬁnﬂ@]ﬂl@ﬁi%ﬁuﬂﬂﬁ”ﬂa’l 5/2 uag 5/3 N9

flan : Airtac Enterprise Company Limited (2008)

20: Double solenoid 52 way Electrical entry
30C: Double solenoid 5/3 way closed center [Biank: Terminal
30E: Double solenoid 5/3 way exhaust center |k Grommet
30P: Double solencid 5/3 way pressure canter Volt
Portsize ¢ | A:AC220V
[Ms: M6 | B:DC24V
06 1/8° C:ACT10V
_ E:AC24V
F:DC12V




Solenoid valve(3/2 way)
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AIr'TAC

3V100 Series

O Specification

Mode! V110-M5 IV120-M5 3V110-06 3V120-06
Fluid Air{to be filltered by 40 u m fillter el
Acting Piloted
Portsize (1) M5 1/8"
Orifice size 5.5mm'(Cv=0.31) 12.0mm’(Cv=0.87)
Valve type 3 port 2 position
Lubri @ Not required
Operaling pressure 0.15~0.8MPa(21~114psi) |
Proof pressure 1.5MPa(215psi)
Temp -20-T0
Material of body Aluminum alloy
(1) PT thread, NPT thread and G thread are available.
(2) Once lubricated air is used, continue with same medi oplimi: v i Lubricants like ISO VG2 or

equivatent are recammanded.

@ Symbol
10-N0 10-NC 20 o Coil specification
m{xﬂ;ﬂ' "mm Specitification
voltage AC220V, AC110V, AC24V, DC24V, DC12V
Scope of voltage AC:£15% DC:+10%
B Product feature Power pli AC:25VA  DC:2.5W
Protection IP85(DIN40050)
Te classification B Class
1. Pilot-griented mode:internally piloted. =
2. Structure in sliding column mode: good ti d Electrical entry Terminal,
X : i Activating time 0.05 sec and below
reaction. Max. | D Soydal
3. Double control solenoid valves have memory function. — W %
@ Th i ion frequency is in the no-load state.

4. Internal hole adopts special processing technology which has litlle
attrition friction, low start pressure and long service life.
5. No need to add oil for lubrication.

o Ordering code

6. Affiliated manual devices are to facilitate instal and 3V11006 NOALC] P
debugging.
7. Several s1a_n:ar|1 velmgel gmdes are ophon.al, Model Thread
S-Intograte wil the 0 Spaoy 3V: Solenoid valve(3/2 way) Port size| Thread type
P:PT
18" T: NPT
)
@ Flow chart Valve type M5 Not this code
Model: 3V110-06-NO 20: Double solanold Electrical entry
:
== Portsize [EGrommer |
§ O IS (Vsive_| B
= 2 . -5
= s —— T ‘
% 04—t ATAC220V
Rl e Acting type B: DC24V
02 — =T :
§ 01— [Vaive type | Acting ype C:ACHOV
& 9 5700 200 300 400 500 600700800 5001000 10 ult closed |  LEACHY
1 NO: N Iy opened F:DCi2V
fre O Lk 20 Not code

Please refer to 36 for manifold specification and the order way.

MNWHLINT 12 aauiaves [¥aueeaad 3/2 N9

fan : Airtac Enterprise Company Limited (2008)



Mini cylinder(Stainless steel, IS06432)

MI Series

0 Symbol

Mi MIC MTI MSI
MID M MICD MiCJ
MID-S M-8 MICD-S MICJ-§

B Product feature

1. In accordance with 1506432 standard( ® 8~ ©25).

2. Front and back cover owns fixed bumper pad which can reduce the impact
of direction-change of the cylindar.

3. There are several mode of back cover, which makes the installation of
cylinder more convenient.

4, Front and back cover and stainless steel block adopt riveted roliing packed
structure to form a refiable connection.

5. Piston rod and cylinder body with the material of stainless steel make the
cylinder adapt general working environment with corrosivity.

6. There are cylinders and accessories with several specifications for
Installation for your cholce.

O Specification

Bore size{mm)

Airlio be filtered by 40 p m fiter element)

- Double acting wilh cushion

_0.1~1.0MPal15~145psi)(1.0~10.0bar)

-20~70

0.2~1,0MPa(28~ 145psi) (2.0~10.0bar) )
1.5MPal215psi)(15bar)

0~150°3° »180°*y

Double : 30~800 50~800

M5 0.8 1w 14*

(1) G thread is available. Add) Refer to P403~426 for detail of sensor switch.

O Stroke

Bore size (mm)

Standard stroke (mm)
10 15 20 25 30 40 50 60 75 80 100 125 150
~ |10 |10 15 20 25 30 40 50 60 75 B0 100 125 150 160 175 200
2 110 15 20 25 30 40 50 60 75 80 100 125 150 160 175 200 250
10 15 20 25 30 40 50 60 75 80 100 125 150 160 175 200 250 300

10 15 20 25 30 40 50 60 75 80 100 125 150 160 175 200 250 300
2_|350 400 450 500 600

Max. sid siroke  Max. stroke

15,2025 30 40 50

152025 30 40 50 -

1520253040 50

10 15 20 25 30 40 50 60 75 80 100

10 1520 25 30 40 50 60 75 B0 100 125 150 =
10 15 20 25 30 40 50 60 75 B0 100 125 150 =

(AT

2

& [16]101520253040

. |20 1015 20 25 30 40 50 60 75 B0 100 125 150
25

€ [&
40

10 15 20 25 30 40 50 60 75 80 100 125 150

Note) Consult us for non-standard stroke.

MWHUIND U3 AUANUAVBINTZUBNANFU MI

flan : Airtac Enterprise Company Limited (2008)



Mini cylinder(Aluminum barrel)

MAL Series

B Specification

Bore size({mm)

Double acting

Alrlto be fillered by 40 p m filler element)

0.1-1,0MPa[15~145psi}(1,0~10.0bar)

0.2-1.0MPa(28~145psi)(2.0~10.0bar)

1.5MPa(215psi)(15bar)

-20~70

Double acting: 30~800 SllEale: 50~B00

0-150°[% >150°F

11 I 14

(1) PT thread, NPT thread and G thread are available. Add) Refer lo PA03-426 for detail of sensor switch.

D Stroke

o Syrn bol Standard stroke (mm) Max_ sid stroke  Max. stroke
P i 20 25507580 100 125 150 160 175 200 250 300 800
MAL MAL-5 MSAL MSAL-S % 300 T‘
_EI] _E]H MAL 13 800 1200
40 25 50 75 80 100 125 150 160 175 200 250 300 350 400 450 500 1500
MTAL MTAL-S MALD MALD-S 20 255075100125 150 150 -
—HE] —E]E] -HE- wsaL 1B 2550 75 100 125 150 1150 g
32 256075100125 150 150 :
MALJ MALJ-S 40 [258075100125150 T150 E
0 (255075100 lam -
25 (255075100 100 g
MTAL 12 (255075100 X K
40 (255075100 ¢ g
O Product feature 20 |25507580 100125 150 160 175 200 200 30
1. Manufactured by our enterprise. MALD |25 25 50 75 B0 100 125 150 160 175 200 250 1250 300
MALJ [32 25507580 100 125 150 160 175 200 250 250 300
;’ ::"mt:::;k ot 2 c“'";:'_?:"“ by ,:”hzm' K 40 |25507580 100125 150 160 175 200 250 1250 300
hand has the function of grease rmnr;lion, Note) Consult us for non-standard stroke.
4. Front cover adopts self-lubrication bearing guide that has good performance
of lubrication and guide.
5. There are several modes of back cover, which makes the installation of
cylinder more convenienl.
6. There yiinders and ies with several ifications for
your choice.
a an 0
MNANUINH U4 ﬂmﬁwﬂﬁﬂﬂﬂﬂlﬂﬂﬂigﬂﬂﬂﬁu‘;u MAL
a . [ k..
NN : Airtac Enterprise Company Limited (2008)
Stainless Steel or Steel Stainless Steel or Steel 0.35 0.2
Stainless Steel or Steel UHMW 0.25 0.15
Engineered Plastic Stainless Steel or Steel 0.25 0.15
Engineered Plastic UHMW 0.25 0.12
Engineered Plastic (Low Friction) Stainless Steel or Steel 0.17 0.12
Engineered Plastic (Low Friction UHMW 0.18 0.12

i '
MNEUIND U5 MdudszansusudeanusenIn lsnuaenuy

31 : Tsubakimoto Company Limited (1995)
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Compact AC Geared Motors, Gear Heads

—Motors with Electromagnetic Brake—

M Electromagnetic Brake Motors Molors | Cipacitor (Hot for 3-Phase Motoe)
1- 3 9 ) Ky (Not for ABD)
PACMB (1-prasey PACMTB (3-Phase) Gear Head Scue«.nfnyw.asner-apasmm.
e5W or Less #Motor Lead Wire : 3pes  Brake Lead Wire @ 2 pes
Motor Gear Head
L3 Lz L1 A
T | /‘\5
\ Lo [
[: \ B s (o A
H= e
8 - j ) IF-
- \_ (_)Q
M Gear Heads Fé‘f;‘a’r;%'e“ y
PACMGX (for Motor 40W or Less) [ S & — 9
PACMGZ (For Motor 60W or More)
x 4—a
AG0 Brake Lead Wire 300:-30mm 2
Shaft Part Details AWG22
12
E *25W, 40W
Without Key
A70, 80 Motor
Shalt Part Details oo _% \ L3 A
==l §: : < A%
o Y S ~
Ki #10u7 4
" : =] &
% o2 4-om a \Y/ e
[l (=]
— |:|I ! N Retertoket]] S
| \ diagram Ry
A90 (40W) b h £
./ Brake Lead Wire 300:30mm 2pcs Mot Lead Wi 300 30mm _
Shaft Part Detalls 4—3
S 2 AWG22 AWG20
25 +00 =5
Grounding Screw
Key 127 f
9 . ©60W or More
25 ) 400
J L3 Lz L
' i i
3 40 T 29
A90 (60W, 90W) g
Shal Part Detalls PUPRE TN I B T O N = e Q
= 5"!“'1‘ e [ """ } |5
e - \_ <
1 ) Refer to left
Key #1507 E diagram
-2 5-0m i =
oy ™ Mator Lezg Wire 300:£30mm
D Braie Lead Wire 30030mm 2 WGz
1 ke Lead Wirg 300£30mm 2pcs
AWG22 Groundog Sz
eCapacitors '-
{l-mmmmr)
Attached i | B
v i
#4.3 Hol %
I 1.5 ©
Faston 187 Tab | b i
2-425iok /] A
.'_I"1
o | 7
,3:‘_ Lubricating Method of Gear Head © Greasing
L] (%) Refer bo the attached user's guide for transportation, storage, installation placs, instaiation, assembly, wiring, operation, muintenance and inspection of the mators.

d' v J =y
MNAUINT V6 ﬂmﬁnmmamamm"lvxlﬁmuummﬂ
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(®) CAD Data Folder Name : Couplings e yame <Motors> ! M 00 00 O.0d <cuehesds™>: @ 07 00 .d
A

[} 5 A s
Il Motors with Electromagnelic Brake _
Tatalog No. Output | Voliage > Wass (k) = Unit Price
Type A (W) ) § | AT i A T | ] P L [ Motor | Gear Head PACME PACMTE
50 6 % 8| 2 _g) 1145| & 65 | 10 | 45| 70 | oss 3:1;14) _%gmn__ Sl
100 ) 038 10 -
7 | 1s nm s |7 | g2 | 11 =
10 | 30| 52 (2 L1 15 | 55 e, wa =
pacMB | 80 | B g |8 = adll |EREE LY 12,070 12070
*PACMTE 0 H% 1| % a |1, | s 9 28 | 08 Y B T
| | 15,150 g
o | e [0 1685 75| 92 | 18 | 65 [104 | 32 14 eant —
100 |(MECRIESRI S RIE00 ! 19,050 =
90 om 1033 2 2 s 19420 | 19420

# The 3-Phase Motoes is avallable also at 220 V.

#Valuesin () indicate dimensions and mass for gear heads with a reduction gear ratio of 30 or more.

I Motor with Electromagnetic Brake Specification (1-Phase) Rated for 30 minutes No. of Poles :4P
Catalog N ity . Raling ke | Brake | (UL i
og No. n Starting n Sty nce
W[ v (i G o syl Torgue | caren ‘g | opull " =1 b o] i Kol NN I
_Type [ A WA | ymin Nemigioem] A | W | A | rmin I (i »cm)
w0 | 5 o]z 145) | [ 22[0.22] 1600 32| 0.0560057)| 4 | 004 |0043(05) [3.5(200V)
Z00 | 25 | |25 [0.13]_ 1600 18] 0.056(0.57)| 4 | 0.02 | 0.049(0.5) |0.9(400V)
P PP T 38038 1600 57010 (10] | 4 | 0.05 |0.078(0.8)] 6 (200V)
200 ] 38 | 39 [0.19] 1600 28010 (1.0) | 4 | 0.08 | 0.078(0.8) |1.5(400V)
100 | 56 56 1800 20 (200 0.06 | 0.10 (1.0) |9.5(200V)
pacme | &0 | 5 a0 [ 56| 56| j% 1600 1[020 (20) 0.03_| 0.10(1.0) [2.4(400V)
a0 |P20] 79 80 [0.81] 1625 032 33 |7 | 0.09 [0.20 (20) | 15(210V)
| ™ 200 79 80 |0.41] 1625 78[032 (3] 0.05 | 0.20 (2.0) |3.8(400V)
a0 | 50 2327 [133[13 | 1600 4 057 (58) 0.09 039 (4.0) | 25(200V)
| ™ |20 [127 | | 133 [0.65] 1600 .2 [057 (58] 005 |039 (4.0) |62(375V
o0 |100fa71 18119 | 1525 [056 (57) |27 [0.00 (7.0 009|039 (4.0)]30
& 200 [171 (098] 1225 [181 [0.96] 1525 ).104 (7.1 0.05 {039 (40)[7
Malor with Electromagnetic Brake Specification (3-Phase) Continuous Rating No. of Pales : 4P () The 3-Phase Motors is available also at 220 V.
S0Hz
Catalog No. Output | Voltage Raling [ stating .. Starting
w V. [input |Current|Revelstie Speed|  Torque I‘-'illlﬂl_.{"._‘u Input |Comeat Current
—_Type A (W | A | omin jn-migienl] A [ Wl ad
# 25 |22 | soTozs] 1350 | K a7 (0.2 0.58
220 | 54027 1375 .23 | 064
e R s H ST E e
220 ; 137! . I
PACMTB - 50 |2o0 |01 [oas| 1350 i )41 E
720 |103|0a6] 1375 | | 414.2) 2(12) | 98 |o.40] )
o | 200 [F41 02| 1350 |¢ %En 616, | 137 |0.56 05| 039(4.0)
220 |143o6s] 1400 [« 3) 137 |0.56] 9
ks Lohas Moo ) Circult Layout Diagram
A H 1 (1-Phase)
305 ~ ® Carry out the contact protection
60 27 =) g between contact points by spark
0 30, = [ @ killer circuit (R1-+Ci)
3. = — £
C M 3 T
345 4
a1 § £ _[2,_& |
38 g ; — @ : Ao
90 :f.& CW({Clockwise) CCW (Counterclockwise)
Ri=10~200Q (1/4W or more)
42 The switch connected to CCW side, I 2 wires out of white, gray and black C1=0.1~0.33 uF
45 it rotates counterclockwise. are exchanged, this rotates clockwise, (AC125V or AC250V)

M Mlowable Torque When Gear Head is Mounted

@Revolution speed is calculated valug for a reference to

speed, A

speed generaly indicates a value smaller by 2~204 than the shown valus degending on the load amount

® shows the same direction as the motor revolutions and the others show its opposite direction.
T T gy o ] B o e L P e L | o 3
Type A W [Redsetian Ratio|—30Hz |3 5 751 — 110 |25 1 = 10 1 251 — 1301 =
L S _ﬂi:;_ﬁl;r (B =F =137 | — |3 |
60 § 016 | 0. 025 | 033 | 0. 053 | 0 079 [ 075 [ 085 [ 085
(.0) | (16) | (25) | (27 | (34) | (41) | (500 | (540 [ (67) | (B1) | (1) [ (97 | (97) ] ¢
70 15 024 039 [T030 7085 | 080 [T088 118 [ 127 [ 157 [ 185 | 186 | 225 | 225
PACMGX (o laplEnlEnlEa 1 onloa ] (3| 06| 08 | oo | @3 |z |
80 25 Allowable Torque 039 [086 [T0987[ 108 [ 127 [T157 196 | 206 255 [ 394 | 314 | ase [ ase
a0 40 (kgt « cm) 065 [ 1.08 [ 157 | 176 | 225 | 274 | 323 [ 353 | 441 | 520 | 529 | 637 637
{(6.0) | (1) { (16) | (18) { d23) | (26) | (39) | (36) | (45) | (54) | (54) | (65 | {B5)
50 088 [ 157 235 265 | 314 Is‘%z 4 ‘Ln s;s 561;; :?:}5 r?gsl e e
(10) 1 (16) | (24) | (27) | (32) | (40) ) | (54) | (64) ) (77) | € (83
PACMGZ | 90 % 137 [ 225 | 343 | 372 | 451 | 568 | 676 | 7.5 | 902 | 109 | 109 ?%‘l 13
= (41 0 (23 ) (360 | tagh | cag) | (58 | tead | (770 | ge) | (iin) ) caand | (a33) | (4330 |
Gear H ul of 40W or Lower) Gear Head (For molor oulput of 60W or Higher)
—Caisieg Wo. | Redettion Ratio AT T - — Reduction Ratlo
Reduction Ratio
Type A Selectable o Trpe A Selectable )
- 3?35 SﬁsTgn%lD 3236 § 6 Tgnq?m
125 15 1 5 125 15 18 -]
PACMGX o] 30 36 50 60 75 B0 PACMGZ | % 2035 S0 0 a0 6,850
1l 100120150180 100120 150 180 mo

=

order  ®Electromagnetic Brake Motor

b | Exampte [ catatog Wo. | — [output )] — [Vomage(v)]

g =t
] umogxn. |——|mm|

mﬂ flat charge of 810 yen lor 3 or more identical pieces. (Except express T

PACMBED — W25 — WViDo

PACMGXBD —

3 v 4 J
MNAUINND V6 ﬂmtmummmamaﬂﬂﬁmuuﬁmsﬂ (99)

a1 : Misumi Company Limited (2010)
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A wiisaufifivu , rpm

e = gsgsrss8 2 B 8 $88e8sE § E g § 88

E®
i 30
15

50
s 155
250 10 100 // -,L_--
275 153 90
o ® ;
10 w02 60 Ll ,/ -
7 s %0 Y /A -
® o ® presiiniate =
A "
. @ B L
JAL® 7 i
ST " L
/ / /! 1
.
BB oR 2 S
Vs ns 10 // ,/ =
150 02 &0
s 85 50 P e
100 68 0 4/ V. e
' // / V| /| e
LA 1 30 ~
AW \
% A
50 % 20 /
8 26 15 I/ A /
2% W0 10 -ﬁ./ - "* ,/ ,/
1,15 153 090 Oy 7
0 1% 00 A L NA S HA
17 18 0™ 4 Q X P y
150 10z 080 7 A ‘o.,‘{,\ P
175 a5 050 Q,\ I/ﬂ < 7
|m m 040 // A G r. V.
07 08 03 P / /‘ '{P /
X "
0% 0% 0m ~4 /| ,/ /
AP 4 & /
03 0% 05 7 < 7
/ Pe > /
0250 Om  0x0 P >
e 8 s
oS ONs  00m
0150 0x2 0060 V4
0125 0085 0050 = A &
0100 0068 000 A €
o
0p75 005 0030 | Q
0050 0Q3& 0020
0038 0P26 0015
0025 007 0010

3 = Tgawiu 2 = Tomavfu 1 = Tondudu
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495

330

164
Eell

198
165
132

66

s0

33.0
29.7
26.4
3.1

19.8
165
1.2

99

6.6
5.0
3.30
2.97
2.64
N
1.98
1.65

132

0.99

0.50

0.33

ORON

340
375 258
0 170
225 153
200 136
175 ns
150 102
128 85
100 68
75 51
50 L
k1] 26
250 170
225 153
200 1.6
17.5 119
150 102
125 8.5
100 6.8
7.8 541
5.0 e
s 2.6
2.50 1.70
2.25 1.53
2.00 1.36
1.7 119
1.50 1.02
1.25  0.85
1.00 0.68
0.76 0.51
0.50 0.34
0.38 0.26
025 0.7

200

100

80
70

50
40

30

1.00
090
0.80
0.70
060

050
0.40

0.20

0.15

A2 3vouR o , rpm

150
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e 1
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7T 77117
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