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Project Title: Automatic Grease Injection Robot

Student: Mr. Nattapas Assavavipas

Department: Instrumentation and Control Engineering

Advisor: Asst. Prof. Dr. Noppadol Maneerat

Mentor: Mr. Komkrit Thipgesorn

Company: Thai Samsung Electronics Co., Ltd.
ABSTRACT

This project is about design and create robot to paint grease on sponge that
stuck into 4 sides of washing machine frame for reduce manpower step and increase
speed operation in production line. Robot operations are start from photoelectric
sensors and limit switch checked when washing machine frame on conveyor come in
to robot work space. Then, cylinder is up to stop the frame and sent signal to robot.
Robot begin to work by moving gripper to sponge at first side and paint grease on
sponge surface. The grease is pumped from pneumatic pump. We controlled weight
of grease by specified air pressure to control valve. After that, robot move to work at
second side, third side, and fourth side respectively. If robot work finished, robot will
sent complete signal to PLC that control conveyor. The cylinder is also down and
the frame is out from robot workspace. Robot returned to first position to prepare for

the next frame.

Keywords: Grease Injection Robot, Industrial Robot, Automation, Grease
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2.1 Articulated Arm Robot (Revolute)
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VUBUANIANWEYNUNUNIIAADUNIULL UK (Revolute  Joint) HiUuuunis
4 & v oo A = ] v
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G‘fﬂgﬂﬁ i

Articulate Robots

Roll

Tool plate

gﬂ‘ﬁ 2.1 Articulated Arm Robot

[ﬁm : https://www.applicadthai.com/business/sites/default/files/articles/Industrial
Robot_6.gif]
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2.1.1 Yoyavesjiuun
P 1 cal o v 1 (L [ ¥ o =1 8/ Yo &
Wasnueudmiunldiluvusudiitvemislsenuy lidndudeddueud

e A = v 5 Y] | [ P L]
Kawasaki $1 RS005L @sanunsasuihmingsgauaneuauls 5 Alansu

2.1.2 YayauazaunnnIsinfiouive gL
dl 1 1 L3 £ v o L ﬁl Cj
doldfurenjusudnlduds  Sudusfemaunnanazanuiveimsindoudives

VuUA Kawasaki 31 RS005L HUayauaruu1an1sAaeauimiimisa 2.1

A51a7l 2.1 TeayauazuLIANISLRUEuR
[ﬁm : https://robotics.kawasaki.com/en1/products/robots/small-medium-
payloads/RS005L/]
RSOO5L SPECIFICATIONS

RSQO5L SPECIFICATIONS

Degrees of Freedom G axes
Payload 5 kg
Horizontal Reach 903 mm
Repeatability +(0.03 mm
Axis Motion Range Maximum Speed
JrL V +1B0® | 300%/s
Work Envelope 2 +135° ~ -BO° 300%/s
{degrees)
& 3 FEIES 0o 1720 300%/s
Maximum Speed - . 3
{degrees/s) 14 4360° 460/
s +145¢ 460°%/s
6 +360° 740%/s
Axis Max Torque Moment of Inertia
Wrist Load T4 12.3 Nemi 0.4 kgem2
Capacity IS 12.3 Nem 0.4 kgem?
e 7.0 Nem 0.12 kgem2
Mass 37 kg {excluding Options)
Body Color Kawasaki Standard, epoxy paint
Installation Floar, wall, ceiling
E::::ﬁ:i‘::ion Wrist: IP67 Base: IP65 *Equivalent
America
Controller Europe F60

lapan & Asia

2.1.3 mwwazAdenldlunsdeuviueud

nadeulusunsufionuaunsinnuvemusus Kawasaki aglénuiliendn AS
Language lasmsvirnuvadusunsuazuvadudiundng 4 dau wazluyng  dauagvily
wioue Au 4 dundne vaslusunsy laun

1. Main Program : LHulusunsumdndmsudeulijusudiadoudiunuguuuui

ABINTT UazARESUFQYIANIRIN PC Program



2. PC Program : \ulusunsuitvhawlundens fu Main Program feg

NUATALNIEUDNNILNA /O wazdadyayrauraliiiu Main Program

HJ

U

VTR

d’ 2 o s o o 1 A 1 k4 A A
3. Teach Program : \ulusunsuierlidmivasdiumisivusuddosniounly

4. Inter Panel Program : Wulusunsudwiuldsuntiveieainadulsuanina vise

Yunevivedsdwuayiailuly PC Program
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BRAKE : dwiSumganisindeufiveavjuous

BREAK : dmsumgalusunsuauninavindeudiiase

DELAY : dwi¥ungaviususiduszoziiamils

DRAW : dwmiuiadouivjusudlumusyesiinmun

IF : dwiudadouly (F..END)

ELSE - iuiteulaiiavyisioan IF (F...ELSE..END)

END : Wdmsuauitouly vioaulusunsy

GOTO : iloira GOTO Wsunsuazdnuluauiinmunl’
HOME : Yjuudaziadouilludumis HOME

JMOVE : yususisiadouiinngamidlugdnganilmadans
LMOVE : Yusudazindeuiionganisldadngamiemmuidunss
RESET : dw5u RESET ﬁmmﬂmﬁ’wm

SIG : @wmsusudeyaauanlusinsu

SIGNAL : dwsuasdnysyiadoan

SPEED : dwiSusarnenngs vl %

LOAD : duiuluanlusunsuiiinaulnsaiass

SAVE : dwisuluanlusunsueanainmeulvsaiaes

ABORT : d@m5usniann1svineu PC Tusunsy

KILL : dwmiuaulusunsuy

PCEX : @wisuisan PC WUsunsuanltau

AS : dwmTuiingseuuueud



2.1.4 n1siARBUTiva LA

msipdoufivenjusud Kawasaki fogiaeiu 3 wuv Tur wwuirdouiinudeonsu
yonjusus (Joint) LUULARBUTIRLLNY X, Y, Z (Trans) Wagiuulndauinuunuvesgunsel
fifnms (Tool)

1. wuuindeuiinudonyuresiusus (Joint) azidouiinudenien vosjusud 39

v

avilegmeiu 6 To fagun 2.2

STt 2.2 uuuipdeuinatovuvefusu (oint)
[‘ﬁm : http://platforma.astor.com.pl/files/getfile/id/12053]

o JT1 fD MINLUTBULAY 1 Va3viUBUA
o JT2 @l MIVLUTOUUAY 2 VBIVULUR
e T3 fia MINUTBUUNY 3 VBIUEUA
o T4 fo MINUTOUUNY 4 VDIYUBUA
o JT5 B NSMLUTOULAU 5 Yerfueus

o JT6 fiB NMSVLUTBUUNY 6 VDIVULUA



2. WUuIAAeuURnIILNY X, Y, Z (Trans) Yusufazlafouiinu Base Wugu X, Y uaz

==

Z vioife Bagruvonjusudilundn uasindouilunuiuiun X, Y uag Z faguit 2.3

gﬂﬁ 2.3 WUULAABUTINILAY X, ¥ Z (Trans)
[ﬁm : http://platforma.astor.com.pl/files/getfile/id/12053]

i 17
€ ala af 1

3, LUULAABUTIANUNUYBIRUNSEITIRART (Tool) AxBagunsnifndseyuiiulay

U

i s o A < | 9 =
Yowusudlundn iNanFouUnnIuULILAY X, Y uay Z Aegui 2.4

When forsanm i hensontal

i :\1 ] da o
UM 2.4 wuuipdeuinuunuresgunsaliiinns (Tool)

[§i1 : http://platforma.astor.com.pl/files/getfile/id/12053]



2.1.5 ppulnsawmasdmiuviugun
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dmSuriugud Kawasaki Ju E74 didoyagunsaliinninei 2.2

A1514% 2.2 aya E Controller

[ﬁm : https://robotics.kawasaki.com/en1/products/controllers/e-controllers/]
E Controllers SPECIFICATIONS

E CONTROLLERS SPECIFICATIONS

Japan & Asia E73/74 E94 £10/12/14/20/22/23/24
Type of driving Full digital servo system Full digital serve system Full digital serva system
. . Easy operation teaching or Easy operation teaching or Easy operation teaching or
Teaching roethid AS language programming As language programming As language programming
Teach pendant LCD teach pendant Color LCD teach pendant Color LCD teach pendant
Memory capacity (MB) 8 8 8
External operation Emergency stop, Hold etc. Emergency stop, Hold etc, Emergency stop, Hold etc.
1/0 = = \
signals Input {Channels) 32 (max. 96) 32 (max. 96} 32 {max. 128)
Qutput (Channels) 32 {max. 96) 32 (max. 86) 32 (max. 128)
8 . v et
Endlosed structure Open str.ucms.e with direct Ericlised striiciune
Structure with indirect cooling system egaling:systam with indirect cooling system
e Bing 3ysi8 {Option: Enclosed structure) = g i Sl
Mass (kg) 30 40 180/180/180/95/95/110/110

2.2 szuviiauu@ng (Pneumatic System)
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fdaatinalidundsnuna ndudsldndsnunadinanluldonu wu nsilinssuengu
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2.3 ﬂixuaﬂguﬁ’muﬁﬂﬁ (Pneumatic Cylinder)
dnwaugnsiaieuife Twdwvandalinaneidundauna Janssuenauiluufingd
arildnwuznisiedeuiludunss aunsamuguusarawenszusngulianus Wiy

Y99aUNTIBTLN

2.3.1 N3¥UBNEUEIN (Double Action Cylinder)
Y} < i YR, | a
LﬁuaﬂﬂmgﬂaQﬂigU@ﬂQUVlﬁquqﬁﬂ‘F\ﬂﬂﬁuwﬁmﬁﬁﬂﬁﬂqq Lﬁaﬂ'JUﬂ‘NiSEJBL'JaWIUﬂTiEIW

vV oo W o

uaveansruangula nAvansvAneisyergall Tdnuwagnsinaudagui 2.5

DOUBLE ACTING CYLINDER

Piston

Extension stroke

7
.

Pump flow Piston seal l Return flow
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Opposed Mode

Uil 2.7 Opposed Mode Photoelectric Sensor
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These characteristics are typical of current production. Whilst future production will conform to Shell's specification, variations in

U v-4 Fayannsyd
[ - http://www.shell.co.th/th_th/business-customers/lubricants-for-
business/lubricants-product-range/shell-gadus-
greases/_jcr_content/par/expandablelist_d271/expandablesection 54.stream/149258
1819462/aff931c8ceab62d7eb389b95bfb291d6415dcc80105e482cd9500421e0bc6964

/shell-gadus-s2-v100-2.pdf] >
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4. Yiugua

HIGH-SPEED, HIGH-PERFORMANCE
INDUSTRIAL ROBOTS

The new R-Series Robots are setting the benchmark for all small to medium
duty industrial robots, The compact design, along with industry leading speed,
reach and work range make the R-Series Robots Ideal for a wide range of
applications throughout a multitude of diverse industries. *

R s 0 0 5 L Applications
+ Assembly

Payload 5kg » Dispensing
Horizontal Reach 903 mm t AR

N + Machine Tending
Vertical Reach 1,484 mm . Material Handling
Repeatability +0.03 mm . Material Removal
Maximum Speed 9,300 mm/s + Welding
ULTRA HIGH-SPEED OPERATION HIGH TORQUE
The new lightweight arm along with high-output High-output motors, combined with a rigid
high-revolution motors provide industry leading arm construction, allow for superior wrist
acceleration and high-speed operation. The torque and load capacity.
acceleration rate automatically adjusts to suit the
payload and robot posture to deliver optimum !NTEGHATED FEATURES
performance and the shortest cycle times. Built-in pneumatic lines and internal wiring are

standard. Mounting pads and taps are provided to
WIDE WORK RANGE allow easy installation of additional cabling, tubing or
In addition to extending the robot's maximum equipment.
reach, the rotation range of each axis has also been
increased. The extended motion range translates to a SPACE SAVING
larger usable work area with minimal dead-space and The slim arm design requires very little floor space.
greater flexibility. Multiple robots can be installed in “high-density"
applications without impeding performance.
ENVIRONMENTAL PROTECTION
The R-Series incorporates a double-seal construction EASY MAINTENANCE
on all axes and the electrical connections are water- The Kawasaki design requires very little maintenance
resistant offering an IP67 classification for wrist and while boasting industry leading mean time between
IP65 for the remaining axes. If a wash-down arm is failures (MTBF).
required, the entire robot can be provided as IP67.
Robital Industrial Supplier SRL ==
Bd Biruintei 189, Pantelimon, IF 077145 R

tel:  +40213158329
fax:  +40213159331

ot ROBITAL
www. robital.ro
UM -5 Kawasaki RS005L

[ : https://www.robital.ro/fisiere/pdf/RS005L_data_sheet.pdf]
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B Kawasaki RS005L
MOTION RANGE & DIMENSIONS

Type Articulated
687 903 Degrees of Freedom | 6 axes
Payload 5kg
Horizontal Reach 903 mm
‘Vertical Reach | 1,484 mmm
Repeatability £0.03 mm
Maximum Speed 9,300 mmvs
Axis Motion Range Maximum Speed
am <1800 300%s
;‘;’;m T2 +135° ~ - 80° 300*/s
(degrees) JT3 +118° - -172° 300°/s
:lmdmurn Speed JT4 +360° 460°/s
R JTS £145° agoss |
JT6 360" | T o
Axis | MaximumTorque |  Moment of Inertia |
Wit Load T4 12aNm 0.4 kg
Capacity J1s 123 N'm 0.4 kg-m?
JT8 7.0 Nm 0.12 kg-m?
Motorts) | Brushless AC Sevomotor ]
Brakes All axes
Hard Stop(s) Adjustable mechanical stopper JT1
Mass 37 kg (excluding Options)
Body Color Kawasaki Standard
Installation Floor, wall, celling
Temperature 0-45°C
[ R
Vibration Lessthan0.5G
g:’:“ﬁ;‘:’:‘m Wrist: IP67  Base: IP65  * Equivalent
Built-in Harness Sensor hamess_m_ mputs 24VDC GND
Built-in Utilities Pneumatic piping (06 x 2 lines)
IP67 entire arm
Riser (300/600 mm)
INSTALLATION DIMENSIONS (mm) Options Base plate
Double/single solenoid valves (3 units max.)
Note: Detailed drawings are available upon request. Al cieaing, och i et (e rgUK Tee - d
Controlle E71 (see E Controler data sheet for speciiaions) _|

Simple%friendly

Assembly * Cutting * Dispensing * Grinding * Handling * Inspection * Packaging * Painting * Palletizing * Polishing * Tending * Welding

Robital Industrial Supplier SRL p---
Bd Biruintei 189, Pantelimon, IF 077145 ;.— =0

- +402131593 29 m—
;:;: +402131593 31 _—-\._.\

1
mobil:  +40 723 383 200
+40 722 529 919

e-mail: info@robital.ro
www.robital.ro

componente ind lale

<l |
JUN v-6 Joyaviusus

[ﬁm : https://www.robital.ro/fisiere/pdf/RS005L_data_sheet.pdf]
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