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ABSTRACT

DEPME is a prototype machine made for deposit baggage in various places. For
example, shopping center, subway, bus terminal etc. DEPME consists of three main
parts. First, the hardware that made from aluminum profile which is strong and light
weight, Second is the database, to memorize the baggage data. Last, the user
interface which is important to communicating with users for check in and check

out from baggage deposition.
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QQQf‘ﬂalﬂﬂ& ------- 8 3;3":’“;1:}'};"‘45-”;]?“ =——p  Control
Aauaiinad
‘Nﬂil.!nﬁ'l.ﬂl.ﬂi‘ ________ wia 31"“ AC ﬁ"]@'ﬂﬁﬂh\‘ DC Fh%\‘
F
wilaalyl DC dngaduin AC (Pulse
NI o T < 3 i)
m'mﬁg&a
v
nliaulay o o DRI
N9FAILAN
A
PRLTTTT Ty b [ — utladin AC (Pulse) il DC
r
nasHalRes oo el oc Widau
e

UM 3.12 wnuauanaasaslu Switching Power Supply
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1 L o 1 173 4 LY o d v
MIAIAINSIRUILIlnenstouAussun Output NAUANENNDTAIUAN IDAIUANLA

o a‘!’ < L% =J o ni d' -l o v o
MIUINSTUENINTUMI DUBEAINIUN SIUABULUAIUDILS R UN Output Feauilmavinliusesiu

Output aafils

gﬂﬁ 3.13 2995 Switching Power Supply

<l ¢ & v o o wia
m3197 3.1 gunsaliavuniilfaraaTeaiuresnlulf

q

Wl | $ems YU ANET I ()
(a31.)

1 Slide rod 16 mm. 1000 4
2 1070 2
3 300 2
a4 Slide Bearing Box 16 mm. - 14
5 Shaft Support LU 16 mm. - 12
6 Shaft Support WUURRKIA 16 mm. - il
7 Aluminum Profile 20x20 mm. | 730 2
8 1100 8
9 860 20
10 120 20
11 1000 4
12 100 2
15 160 2
14 410 2
15 140 2
16 1070 2
1T Aluminum Profile 20x40 mm. | 730 2




d Ilj L ld o/ e 1
M519# 3.1 gunselimuaiildairanionfurosdeluifi (o)

18 Bracket for Aluminum Profile 20x20 mm. | - 120
19 Acrylic 3 mm. 300x80 1
20 1000x160 2
21 450x160 3
22 160x160 2
23 900x160 10
24 Acrylic 5 mm. 300x300 3
25 Stepping Motor (57HS22-A) NEMA 23 - q
26 Stepping Driver (M542) - - il
27 Bracket for Stepping Motor NEMA 23 - 4
28 Forklift - - 1
29 Switching Power Supply 24VDC 10 |- T
A
30 Switching Power Supply 24 VDC5A |- s
31 Arduino MEGA - - 1
32 Limit Switch - - 6
33 Clamping plate, L - - %
34 Timing Belt (Open), L 12.7 mm. 5000 1
35 Timing Pulley, L 12.7 mm., - 6
10 tooth

o 4 I
3.3 gandnasnned04

1. TUsinsueenuuy 3 98

SUT1 3.14 SolidWorks 2016

aa ¥ d‘ :‘
Whilusunsuiildlunsesnuuy 3 37 Wlunsasaliunavos DEPME weftaylimsiu

o 1 o/ 4
VUIALATANYIENTINYDIRUN T dagun 3.14
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2. Visual Studioc 2015

>

Visual Studio

5U# 3.15 Visual Studio 2015

Y] v w | e
Wulusunsuilddm$unamn User Interface wazifudeonatailidousefy Database

kvt o al d
way Hardware Inagldn1wn C# lunsiiniun ssgun 3.15

3. MySQL Workbench 6.3 CE

3UT 3.16 MySQL Workbench 6.3 CE

3 o 2 W ow | v 9 P
Wuldsunsudmsvaiieauduiusssninanisistoya (Relation) ifiel#luszuy
v <l
Database ma3un 3.16

4. XAMPP

&3

U 3.17 XAMPP



1] = v ﬂ,
hilusunsu Shaea Server Tnvavildnuny fizui 3.18

E XAMPP Cantrol Panel v3 22 [ Compiled: Moy 12th 2015 ]
XAMPP Control Panel v3.2.2 o contiy
toduies
stat
Servce  Module  PiD(s) Portis)  Actions it
4 .
apscre 040 8,43  Stop | Admin | Confg | Logs i shet
MySGL 5806 308 [TSop | adnn Centig Legs Explorer
FizZile Stert feknin Config Logs ¥ Services
Mercury Start K Config Logs & Heip
Temeat Start Ltk Contig Leogs [ cur

¢ [main] there will be a secunty dielogue or things will break! 2o think
£ [main] about ranning this application with sdministetor rights|
200 [main] XAMPP Installstion Directory: "cixampp\’

!If [mein] Checking for prerequisites

07 [mpin] All prereguisites found
207 [msin] Initislizing Modules
H11 [mein] Starting Check-Timer
[mair] Control Panel Ready
[Apache) Attempling to start Apache app...

i°1 [Apache] Status change detected: running

| 1 [mysql] Attempting to start MySOL app...
| 11725 4 [mysql]) Status change detactad: running

U 3.18 wishaldeny XamPP

19

: u w a o o o o a
#39817 2 Mode fawfiu @9 1. Apache dmSudiaeunsasraufiameiidu Server uas

2. MySQL d w3y Sansdayalu Database feguil 3.18

5. Arduino

9,0,

5U 3.19 Wsunsu Arduino

d1viu@sulysunsuniunu Arduino Fadimiviasesnull axld Arduino Aruau

Stepping Motor 4 ¢ U Driver ﬁagﬂﬁ 3.19
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3.4 N1599NLUULATITINUNITYINGIY

3.4.1 NMIINUHULATDDNUUUNIIAIU Hardware
o v o w d o o v
1. Anwuvuvesedafvumniluthyiu ilefesiandszgndlifiu DEPME
2. iwimseanuuy DEPME Taednflsfieszezianlun1sufjifau anuein $1e lums
¢ < aw d a
mgunsalnaeu lunsiisiasaaiinnsideme
” < v <t R
3. DRAUUY System Diagram (ilal¥instuiagunsaiilévianun
.. . 4 L =3 1 1 v a
4. 99nkuY Wiring Diagram Lelinsiuiamsseaelviuesgunsalineg Wineiu
5. S mieuaziinsinte

6. inm3Usynoviinay Tutgunsalnieg Whsuiu

3.4.2 NMFINUHULAZDDNULUUNINAIY Software

1. AnwilUsunsuuaenauiisols

2. spnLuUANAUdENTUS TN el (PaniuY ER- Diagram)

3. DONUUUMINIATRY User Interface

4. Feulusunsulda User Interface Tne 19 Visual Studio (C#) iausiafu Database
(My SQL)

5. nogeulUsunsy Welildmumisesdaidonishn uasasiidosnsiensen
WJu Mode

= 1 A o o ] 5 v
6. Weulvsunsumuau Arduino fieliludasiumiaiug mude 2.5 uarj

Check-in #39 Mode Check-out
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4.1 Machine Diagram

Slide rod

Slide bearing

Acrylic

Steeping motor:

Forklift with

ultrasonic sensor Aluminum Profile

Product

gﬂﬁ 4.1 Machine Diagram

o

ueneflanInsmves DEPME Mdllassaiandng eelsina gunsalusiasiilsiumiser

' w ° . P v & o o
nsalnu 1 Mlaseiuiain Aluminum Profile, iadoufisag Stepping Motor 374U 3 @7
wardn 1 Admsu Forklift, vendunianes Product, 14 Slide Bearing Box Tun1siinas
o o g ) o w v v 4 o v
wwaoud, 14 Forklift Tun1s1éa Product iduazeen, THuku Acrylic Wuduanaves Wudu

fagui 4.1



4.2 System Diagram

Arduino MEGA

|
f

= -
s B G

Emergency

Limit switch S

Ultrasonic sensor
HC-SROS

31Jﬁ 4.2 System Diagram

Stepping driver
M542

Stepping driver
M542

Stepping driver
M542

Stepping driver
M542

%

Stepping
motor
57HS22-A

%

Stepping
motor
57HS22-A

%

Stepping
motor
57HS22-A

I
3

Stepping
motor
57HS22-A

uanafagunsavavunitldlu DEPME THiA Laptop, Arduino MEGA, Stepping Driver

(M542) $1u 4 19, Stepping Motor (57HS22-A) §1u 4 §3, Limit Switch 1Husfu fagud

4.2



4.3 Wiring Diagram

s 8 S
Switching .
i power supply | Stepping Motor

24VDC Stepping Driver S57HS22-A
Ljmi | M542

A—GND % DR PUL———————
|
L<las it 1

Stepping Motor
57HS522-A

——— e >

Stepping Motor
Stepping Driver 57H522-A
M542

Laptop | |

>
-— >
- ND -3 P >
- kY B - 3
Switching
power supply - Stepping Motor
24 VDC Stepping Driver 57HS522-A

M542

g‘lﬁ'l 4.3 Wiring Diagram

uanstanisnoate nvesgunsalangy wWhmemu 1wy a1elvain Stepping Motor said
v Driver aedavlsnaidmesnlwutihe wies Driver Aoareid1fu Arduino Mega wosn

L L L A
Tnudha Whsiu Aagun 4.3



4.4 Flowchart

Pul bagage in the check
point and then click ok

Fine space form
database

Return to check point

Check out

24

Fine the bagage from
database

Check out

Return to check point

Y

3UT 4.4 Flowchart

Get the baggage al the
check point

IIS o d 122 s ey 1 4 L7 i
wanatatunpuNTIIN LY BAIRLAVAUASH IUYRIAe 31 2 Mode fefu A9 Check-in

uaw Check-out Maguil 4.4
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4.5 Use Case Diagram

DepMe User Interface
Click OK
(Infomation
__/" update) . g
eys information Put his / her %
vd about himself / baggagein the )
People herself check point
who
want to
deposit
baggae Update database
eys information System will e
about himself / -~ check information -5
herself from database
| "~ /Get his/her baggage
People at the check point
who
want lo
get
baggage
back

gﬂﬁ 4.5 Use Case Diagram

v ¥ dl - 2/, J
uanemslianuyes §ly diu User Interface Ssesuneldfie fliflaeassinmie divsan
v ol ° v v w @
dnveanasynanitvesesn lngdsuianusnasapansendeyavesiates uaniivasluinaly
| Y i | < v v oo
navIINuNe Check-in dugldUsuinvnaosavdnansondoyalinsaiuiinsenmeu Check-

. l‘:’ o L AJ o v Wa W <
in INMUUSEUVININIG Check Tayannsenun uavasthveseenulvonluila aegud 4.5



4.6 Database
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lunseanuuv Database Uy ¢l Tusunss MySQL Workbench Tumseanuuy

b ! . v d
rndiussEvIemsedeya Fwanuuulanegun 4.6

Password_ID INT
‘ s user_name YARCHAR(45)
| Keyword ¥ ARCHAR(45)
’ Note VPRCHER(‘_?S"}

Jiocaton v
Locaion _x INT
Locakion _y INT
‘Location _z INT
* Use{_Fasgword_ID INT |

»

d ol 1
JUN 4.6 Anudunusseninmisslu Database

¢ a v e e w 1 o ol & v = w/ o
%wsmu"l.m'lnmi’lwﬁ'mzyagammiwﬂa ﬁl’l‘i’l\‘iﬂLﬂU‘U@ﬁ;lJﬁLﬂEJ')ﬂU User Laga1519%

4 v < v oo ' 1 | & v & ot
wnudeyaiiedfiuduntwoinaeesnzionluiiu Tneanuduiusvamisisilae User wils

User avannsaiiuvaslaviisiums Tnedl Password ID iy Primary Keys

< y v W v P v a
L!JB@E)HLLUUW]‘5']‘3Lﬁ§"\)a'ULLﬂ'] 5Qﬂ"|LUUﬂ']'5ﬁ'5'NLﬂUﬂ'157\37]'031‘6\1'“4’05\11?‘57‘113 Forward

Engineer titalul4silu PHP Myadmin ﬁ\‘lgﬂﬁ a7

PySOL Workbench

A&  MySOLModel” DepMee.mmwt) %
File  Edt View Amange Model Databaze Tools  Scrpthg  Help
L‘J. .i,"h L_i-: -~ o~ s Connsct to Database . Chil+LI
Manage Connections..,
Bud's Eye I
i i @ e Reverse Engineer... Chl+R
: % « @ G e e L Gl B
== = [ Forward Enginger... ChlG |

Schema Transfer ‘Wizard...

SR

_| Location v
Location _x INT ‘
Location_y INT

T ——T |
| #Location_z INT |

[ > User_Passwonjd_]DiliNT

Migration ‘Wizard...
Edit Type Mappings for Generic Migration, .
Synchronize Model... Ctl+Shift+Z
| Synchronize with Any Sowrce..,  Ctl+Shift+Y
| E Compare Schemas...
T D A T S T
Catalog Tree

¥ | depmee

»

< ° o o
3UN 4.7 msdhanuduviusuosmsialulgan
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<« o Q (O] localhost/phpmyadmin/db_structure phplserver=18db=d Eitoken=367ecC 3860d2hoB5d39409f

e depmesciio eddbebbblalbbiodabis

3% ued G Google [ Facebook [ Transiate [ KingsManga msin [} =222 dgevusin 60 I YouTube [H] LiveScore Soccer

phpMyAdmin

De S 47 Structure || SQL 4 Search | Query =} Export |« Import
Recent Favorites

= ep Table - Action Roy
~ & New ( location §§ _]Browse Jx Structure % Search F¢ Insert i Empty @ Drop
[=_ | depmee | user ¥% | Browse & Structure % Search ¢ Insert g Empty @ Drop

o New

2tables Sum
+. ¢ location

4'-_3» user E 1+ [ Check all With selected v
= &
U 4.8 msaiavuaildany

4.7 Software

FIEY = Y oow w1 Y]
WalApanuuy Database 1@598uudr sususslutuniseeniuu User Interface Tne/ld

3

mw C# lazlglusunsy Visual Studio 2015 Tuniseanuuulassiann Tageonuuulanad

.

o 1an - (m] x

SN EZESYN O\ (B

; Check Out

= v
U 4.9 Munnausn

1 ;%8 nl 1 A % v o
Wumianaldaruusnnovuanainiades DEPME agillsfldaruans Mode daeifu fo

Check-in uag Check-out ﬁ'ﬁgﬂﬁ 4.9
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85 Check In - o % |

Infaimation

User name |

Keyword = ]

Your password is :

Note [optional)

Cencel CheckIn 0K

gﬂﬁ 4.10 Yi#19 Check-in

[
v

misineilfe wiiiaelu Mode Checkin Savzdidoyalinson uasszuuas du
Password anl¥ #aawdasinnisnsandeyaliasurieudeznnlu Check-in 16 Tnetjy Check-
5 n = | = v v
in i1 sviutluideusioriy Database tilglyiansn Update Foya aslu Database 1% uazdn
& o o I ] abl wal v o | el v
UsymsniliAe @unsafiuammumianiamlngnignain Database wazlwmumisndanuls

Fagudt 4,10

privéte vold button2 Click(object sender, €veniargs e)
{
[tring z, ¥, X, serialport;
o3 strlni sql = "SELECT * FROM location WHERE User_Password_ID = '"+textBox3.Texts"'™;

£100("hast=locallost; userstastel ;pas cwords=123456; catabasesdepnee”) ;/ /Fay catabace
1(sal, con);

100 £oM = new MySql
ond = néw MySqlCoe

< alaReader reader = cnd.Executereader();
reader.Read();

2 I = reader.GetString(“location_z");

o ¥ = reader.Getstring("location_v");

a7 X = reader.GetString("location_x");

109 serialport = Z ¢ ¥ + X + "out™}

1€

111 2 558geEcK.Show(serialport);

12

113 con.Close();

114

115

116 string sgl1 = SELEU * FROM location ~;

17 sqn = "DELETE FROM location WHERE User_Password_ID = '™ & textBoxz.Text + "'}
118 tySqliommand cmdl = new HySqlcomnand(sqll, con);
113 con.Open();

13¢ emdl, ExecutelonQuery();

121 con.Clese();

122

123

124 string sql2 = “SELECT * FROM user ~;

125 5q11 = "DELETE FROM user WHERE Password_ID = '* + textBox3.Text + "'";
126 1Cormand cmd2 = naw #ySqlcormand(sql2, con);
127 con. Dpen()

128 cmd2 . ExecutenonQuery();

129 cen.Clese();

gﬂﬁ 4.11 Code 3179 vau Check-in
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= Form3 = e |
Information
User name ]
Keywerd | ;7 _W ]l ok

[IF forgot Ihat passyord]

Enter your password [ ]| ok

Note, ™

Cencel Check Out

3UT 4.12 wifeine Check-out

v ! J L 1 [ 1 y J 1Y v
wihsnslife mirdnalu Mode Check-out Tngszuuaymshumisvesdamiduliandeya
<l w <l
nnson eagun 4.12
o I 1 d d 1] o © 4 o (] 4 Lo
Faal Check-out 1¥u YuilFenmorfy Database vilWanunsadumisumisiingadiu

v < 4 v o ' v e [ R <
doyannseninld uavllefumsumiaeeuds Sa Update Database Snasanils naguN 4.13

privete void button2_click(object sender, Everiiargs e)

ktring z, v, X, serialport;
string sgl = "SELECT * FROM location WHERE user_Password_ID = '“+lextBox3.Text+"'™;

Sqifennzction con = new MyZglionnection(“hostelocalbost;userstastal;password=123456;databacex=depnee™):/ 'fay datadase
HySa 1Co 3 ¢nd = néw HySolloemand(sal, con);
con.open();

HyiqlDatafesder reader = cnd.Executereader();
reader.Read();

£ = resder.GetString(“location z");

Y = reader.GatString("lecation_v");

1a? X = reager.Gatstring("location_x");
18
16 serfalport = Z + Y + X + Mout";
11e
111 Mzssogeton. show(serialport) 3
con.Close();
string 5911 = “SELECT * FROM location =
£qll = "DELETE FROM loca HERE User_Password_ID = '" + textBox3,Text + "'";
Hysqlcormand emdl = naw Mysglcommand(sqll, con);
113 con.open();
129 cmdl. ExecutenonQuery();
2 con.Close();
124 string sql2 = "SELECT * FROM user ®;
128 5ql1 = "DELETE FROM user WHERE Password_ID = '" + textsox3.Text = "'";
126 Hysqlcoemsnd cmd2 = new MySqlCommand(sql2, con);
12 con,open();

emd2. ExecutetonQuery();
con.Close();

g'U‘ﬁ' 4.13 Code A3179 Y8ty Check-out

4.8 NAFDUSTUUSINNY
P ] v Y v ow w1 a
iloppnuuusautuneuiaiaduus sususeldifumsidoulusunsuniuny
o \ w v . ¢
Hardware fldouseiy Software Tne 14 Arduino Mega 2560 LTu aoulnsaians AIUAN

Hardware uay (@ausofu Software Ingld Serial Port Tunnsideusie ﬁqgﬂﬁ 4.14 way 4.15
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G e oo e

Information

User name ™
Keyword ™
Your password is :

Note. [optienal)

Cencel Check In oK

e

| S serialPon

3UT 4.14 Serial Port

private void Form2_Load(cbject sender, Eventargs e)

{
button2.eEnabled = false;

textBox3.Enabled = false;
serialPortil.BaudRate = 9ce8;
serialPortl.Portiame = "COMa";
lerialPortl.cpen();
¥

3UM 4.15 Code Serial Port

Favnlusunsy azldsumia audnuny “111in” d1m3y Checkin Wi “11lout”
&3 Check-out BaLavdausniie shumila Z ulledhe wioilenn) auffiansie mums
Y (@uuu-Fusg) fiauftanie suwmis X Gumisluusagdh) uwagmanveAe Mode 1 in
= Check-in 1 out = Check-out wazidlaldmumisnnlusunsuudrnsviliiddoulusnag

Tulusunsuii@euly Arduino o‘fqgﬂﬁ 4.16
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woid loop () {
String data = "'";
data = Serial.readStringlntil{'yn'):

if (data == "home™)

Serial.println("start™);
return_home M1():
return_home M2():
Jf rotateDegMZ (90,.058) ;//fron hone
return home M3({):
firotateDegM2 (-360,0.05);
SrrotateDegd3 (90,0.058) ;
SlrotateDegMd (20,0.05) ;

}

else if (data == "1llin")

{

rotateDegM2(120,.05) ;//from hone
rotateDegMl (360,.1);//from hone

rotateDegM4(-90,.02);// from home
rotateDegM3(360,.05) ;//from home

£/ EAVINBLET TN B

rotateDegH2t~lZD,.DS];ffﬂﬂﬂﬁﬂuﬁﬁd check in // 27204
rotateDegM3(-360,.05) ; / /2106 UKKY check in // 7179284

§Uﬁ' 4.16 Code A3129 993 Arduino

r v o ' ) ‘ Y] o v
1o Arduino §AUmia Uae Mode ud Aagludu Stepping Motor 4 ¢ Tiluvinanug

Flvnatiug
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d s /ey,
4.9 A15199ATDRNNVDID R LUIIR

o v oW V-1 v | a o voow o ow -
insoaivAufdnluiRtarsenoudvauduiiiedosiudigui 4.17

User Interface
(Git)

— user
Passwend _ID INT
D _Cad i
Veoyword VARCHAR(45)

: — $SRENEEESSy  Hardware
Database '
(MysaL )

= | | o wa
3Un 4.17 duUsENaUYR AT DIINYD DM IR

\ & o v = a o v v
Fafddurpalife trsesrauRunasdmSulddu Sever v Database wag Wy User

Interface uasqﬁﬁwﬁa Afnreu Hardware H1un1a Serial Port 911 Arduino
¥
Funaunsldruinio

1. 1Un TUsunsu XAMPP &) Afn Start Al Apache uaz My SOL tiletdussians
Server Wavl¥a1u Database

2. 5ulUsunsy Interface Fuan

3. (@vuans USB 14 Port Minsetuiii@eululusunsy

4. 3u Code mUAN Motor 310 Arduino

o v . o | a v
5. Test 90 Home el Lift aglushumiaSusiy
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o E
4.10 NISNINIUYDIATDY

v

o o ol alw a4 Ay & y \ Y oo & ' o
LUD991INAILATDIEIANWME 3 LNUAD HHaAUYDe 2 B4 unaviell 5 4U LazuAassu

WAuvedldl 3 Bu fagui 4.18

gﬂﬁ 4.18 CAD Design 183ia3031futossaluif

Taen5&In1519 Motor ¥1191utu 22158910 User T99ulUsunsy User Interface uay

Q‘// EJ U d 4 1 i 1 1 L7 .
01U TUSUASUITNININ991N Database walusiunsuninitalafavasnnluss Arduino

o & . A v | v g v w1 o o w w o
AaUY Arduino ile3teeinaualnasdalss Motor TUdsteetiug Tnaduusiu Mode 71 User

LY

<
baon

n15LARUNYEY Flock Lift Tu Mode Check-in fifail

| A:J 1 L%} - -] | dl =|=¥ o L’ J d‘ =|
1. Motor mMaDIvpgnIuUMad Lift 9¥MIVUINARDUNTULAY RN Tmaasmwmmﬂaauw

v

o v U o ) v
Wushusn lduiarlinwedlasazengeniniiududndes

o < I l o o v o d < o w v
2. Motor MusnFeaglundeaddrsvvimifiiadounlumiruazaosnds Inosailas

Hl =J [ o/ A dl al © i 44 n’:” u':’t
adpuNdusIRgauie s uvdanfazinwedutusiy
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v aldda Y R ° Y oo w & O o
3. Motor fftdfinegiu Flock Lift sxsimiwumihidamdig duiiesanees Tnesy
o v o v
VTRV REY
w al ala Y . o v oal v | a o
4. Motor safidnuninetdraq Lift asvimhideuseadluinulugesdiavifiv Tnsavii
v o |
i Wusiaid
v o = 4 q v DA
5. Motor fiassiaeuauantioeiiioivanildetsiiuua
Y o 2/ & o Ioa | oo Y o/ dﬁ w oo
6. MnwIMsdeundusimiaAu Ine Motor fanunduneu 91ntudung dn

= v o o
wila uazaavnefie fanaes

nsiAdoufivas Flock Lift T Mode Check-Out igail

o/ g I { o o v o« < o L ar v a
1. Motor Musndeaglunaesdirazvimiiiedounluniiuazneends lnoiiay

al al o al s od w o 1« alal a )
indouRdumAviaie lUFsumdsineswdvvedluduiv
v < o 1w v Y o | -t ° | <
2. Motor fviapsnegaunaa Lift szvihmihfiladouiitunazas Ingavyiwifedeud
Téhdunaglumdu

v ad da Y ) o v ol o v o o a
3. Motor §7id AiRnegdy Flock Lift asyhminiivumiiidmdug duiisevduues Tae

LT}

° P v oo
nsaemtnluagyhmiiushfaiuy

v o ada i 3 ° o d v - ' | e
4. Motor ffiananAneginaq Lift avvimhidouvsadilundulutesiasmiu lasms
¥ o al L |
aoadlVasvimhidusang
v o - & v - v
5. Motor fafides [aeaududntosieliunysseanla
Y o 1/ v o 1 - ! v a o Y & LY -elg v o
6. MNUUYIINISTDUNAUMUWMIALAN Tae Motor ffidundunoy 3 ntulusiing s

o v 4w od
VAN lLﬁﬂﬁ;ﬂ'ﬂ"lUﬂE) AINEDY
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5.1 undnsaluazasunanisaiiuay

A I ot I 1
MNNMIPANUVULATNIAARUSTUUMUANA1I dnnulnedymiaguargUasshogiiu
= v Y] o | < ) a
svpeq Banedldanng wasvinwesneg uudeldunlolgm TnslududuarGuudlatymlae

v v a f d o w v Y Yy v o d A vy
ﬂqiﬁﬂﬂ1ﬂuﬂj1ﬂ7ﬂBULmaﬁLum 'ﬁ\ﬂ.uf]%quumminﬂumﬂﬂazmrlLLaszlu“llayaVlL'Uaﬂa\lﬂ
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usiminAum liny violdaunsaudletymils duneunfie nisuSnwiiindetie oiigy

- at L 1 =J 1 v 1 173 1
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[4] M.R. Vasili, Sai Hong Tang wax Mehdi Vasili. (2012). Automated Storage and
Retrieva System: A Review on Travel Time Models and Control Policies. London.
SpringerVerlag.

[5] “How to choose timing belt” 1918al#an: httpy/fatbtb.misumi,jp/FA WEB/pulley
us/
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[7] “switching power supply wanms¥inau” hisldain: https://www.factomart.com/
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Angle Accuracy + 5%{full step, no load)
Temperature Rise 80 'C Max

Ambient Temperature -10°C— +50°C
Insulation Resistance 100M < min. S00VDC
Dredectric Strength S00VAC for one minute
Shafl Radial Play 0.06 Max {450g-load)
Shaft Astal Play 0.08 Max. {450g-load)

Holding Torque Length | Weight |

{Nm) L (mm) '
S7HS04 18 & Senes 20 0.4 a1 045 EMS03 [ DMVIS5E
Unigolar 8 028
Parallel 42 13
S7HSOS 18 8 Series 21 13 s4 06 EM503 / EM705 / DMS56
Unipolar 28 09
2 23 Farallel 40 18
57HS13 18 8 Saries 20 18 76 10 EMS03 / EM705 / DMSS56
Unipolar 28 19
Parallel 56 22
S7HS22* 18 -4 Seres 23 22 21 115 EMS03 [ EM705 / DM556
Unipolar 40 15
* The diamater of the shaft of the S7H522 Is 8 mm, and those of the others are 6,35 mm.

gﬂﬁ n.1 General Specifications of Motor

mngﬂwﬁ]umiuﬂmﬁa Specifications 'Umual,ma'fﬂi‘ﬂ‘} Ao Stepping Motor S:u
57THS22

1. aansowndouiiliadaay 18 sem Tnsflmiuranaedoulitiu 5% luaniizeenis
\ndauiLuY Full Step uazlifl Load

2. annsoldnulddnszualnihesiieg mudnwaznseede 5.6 A dusunisseuuy
Parallel, 2.8 A §m3UMssBILUY Series Waz 4.0 A dmSumsasliuy Unipolar

3. ansoldliiuTnaniid Torque 2.2 NM d1wfunisdenuy Parallel uavuuy Series
wavd Torque 1.5 NM dwdumssiewuu Unipolar

4. 57HS22 fle e 81 mm warihiwidn 1.15 Kg

5. 57HS22 imanufiu Driver Julwuting
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Electrical Specifications (T;=25°C/77°C)

gﬂﬂ n.2 Electrical Specifications of Driver

NngUazuansdie Specifications YaueInB$71

1. Output Current 9¥ogil 1.0 A fla 4.2 A

2. Supply Voltage flfsynine +20 VDC fia 50 VDC

3. Logic Signal Current fiA15ew31a 7 mA §4 16 mA

4. Pulse Input Frequency fifnsew3n 0 kHz i 300 kHz
5. Isolation Resistance fif1 500 M Ohm
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g Configured Specifications

Style Standard Diameter of 16
Inscribed Circle(d)

Overall Length 44 Outer Cylinder Steel
L{mm} Material
Quter Cylinder Mo Surface Treatment Motion Linear Motion

Surface Treatment

Lubrication Type No Basic Load Rating: 501-1000
Dynamic Load
(Range}{N)
Ball Recirculating Single Types Housing Type
Type
Length Standard ' Holder Material Resin

Basic Load Rating:
Dust-proof Seal Both ends with adhesive Dynamic Load 774
{Details}{N})

' Tolerance of shaft
1180 diameter (Minus 0.009
. Side{mm)

Basic Load Rating:
Static Load{N)

gﬂﬁ .3 Configured Specifications of Slide Bearing Box

Specifications 494 Slide Bearing Box Imams@wé’n‘]9"1mmsn%’uﬁwmﬂ’n‘[wam”l.ﬁwh'lm’
uazangUaziiudi Slide Bearing Box amnsoduwiinuastvanussinnsinaqliiail

1. Basic Load Rating: Dynamic Load (Range) fA15sn31a 501 N fla 1,000 N

2. Basic Load Rating: Dynamic Load (Detail) = 774 N

3. Basic Load Rating: Static Load = 1,180 N

L4 . . < o/ 1 v i
ileld Slide Bearing Box fiau1snsunisyIvanldniudesnisuds Wlugmsates
Diameter of Inscribed Circle = 16 mm Sudle aediosidon Shaft Support ay Slide Rod

Waonnapartiuruinues Slide Bearing Box
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Please click to select the belt TYPE. After the selection. click the "Next".

o IMXLXLLE JIs ‘atal-:lard. Measurement equipment and medical equipment. and are used m 2 wide range of
fields such as elevator

' S=MMTSz |[Mstsuboshu Beltmg standards. Smnddarly 718 standard, and ave used m 2 wide range of fields.
| .o T=&Tz ||'I S standard. Are often used for transport purposes.
I!P:M UP=M | Tsubalmmotochem standards. Uszed m the prmme mover (such as sutomelbiles),

) II\{R.'! MR32GT SGTi Gates standard. And 15 used for small devices such as prmters and textile machmerv,

MRS 5GTEYU ||Gates standard. Positioning at large such as mection meldmg machme and pacling machme 1z used
- m the apparatus necessarv,

- Next |

3UR n.4 How to Select Timing Belt

= -3

NngUaziunisidenimsguves Timing Belt Wunuuls Faunmssuusaziafaziiue

a®_

AuUszLaneeansidaume 1
1. JIS Standard 14flusmuvudeialy Wy Elevator
2. Mitsuboshi Standard 1#lunsifiu Prime Mover 19u Automobiles
3. Gates Standard a¢lglugunsalvunaidng 1y Printer

& d a Y i Y o8 u
Fadpnsannningussasinslfiureannsgiuaieg uawihiiden MXL/XL/L/H
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Load correction coefficient (Ko}
1. Example
( Exhubit mstruments Projectors Measurement mstnmment, Medical equipment
‘ i1 Cleaners Sewing machme. Office equipment, Wood lathe; Band sewing machme
I & Light-load belt convevers packagng machme, Sieve
Solution sturmg machme Drnlling machines Lathes Screw machine, Circular saw machme 5 Planers Laundry
machmes Paper manufacturmg machine { except for pulp) » Printing machine
Mixer {cements viscoid) s Belt convevor {ores coals sand) » Grinders Shapers Bormgmachines Millmg

» machme, Compresser { centrifugal) » Vibratng screen, Textile machine (warp machine, winder) » Rotary
compressors Compresser (reciprocal)
Conveyor (aprons pans buckets elevator) » Extraction pumps Fans Blower { centrifuges suctions
discharge) » Power generator, Exciters Hoists Elevators Rubber processing machine ( calendars rolls

" extruder) , Testile machine (sweaving machines fine spinning machme, tvisting machine, welt windmg
machme)

Centnfugals Conveyor { freights screw) s Hammermills Paper manufacturing machine ¢ pulpapiter)

3 Running Tine

|| 2 Prime mover y : .
3 to 3 hours a day at mtermittent use.

e Max. output not exceedmg 300% of rated value
) Max. output exceedmg 300% of rated value

& 8 to 12 hours-a day at regular use.
i) 1610 24 hours a day at continuous use.

+.Cerrection Coefficient to Rotation (Kr) 3. dler correction factor (Ki)
0 1.00101.25 o Insidethe loose side of the belt
12510173 . Outside the loose side of the belt
1.73402.50 .~ Instde the loose side of the belt
25010 3.50 _» Outeide the loose side of the belt
3.50 or more
cusrent selected vaue | 15 nter the valu n the overoad cosfficent | | Back | Close.

§1Jﬁ n.5 How to Select Timing Belt

MN15AIMUAYSEIANYDINTSIEU wazdnuwaudlaeluntsynadimunyauiulseay

ﬂ‘ o % -t U J o 1
N3l Beavyilansansiuiiarn Overload Factor (Ko) Naxldflumiseunsaly
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item input value unit item automatic selection unit
7 v
Trpe 354 -
| selection |
1200 W v —
e small
the number of teath pulle, T2 ¢ 11459 T2/ 6218
appplied on the belt dizmats lz e 72/ ¢ 11450 72/ 92183
rotation pullsy
:qu::ncy 30| Hin width(Bw) / ceiculated Value 25 /3125 127/ 56,44 | mm
Tiv
o - ircumf; igl length of T E——
zide(input cids) cireumferantial tength of the 10000 / 20359.81| 1574 ' C0685.46 |mm
beitllp’ / celculated velus
rotation 48°0.09 -0 419.27 -10
fraguency ths centes diztancgiC - 2Rt mm
30 pm + =25
driven zide
(output aide! recommaended
center-to-center | 00 initial tenzion of Tne oelt Ti e ':‘_:-:- NiKg?
) maximum (&
diztance 10000 mm -
(temporary C
I —— — recommendsd rscommanded
overlosd i
} N il 1100 )
factor(Kz o] sclectiog defisction losd Td S &2 |NIKEF
Search priority v - 125)
static avial load(fs 33200 105.00|N
L au:omatlc_cal_culahon | C|ear,‘ belt cpeed G.l8 C.34|!'m zec
- =p tio 0 1.00
Input sxempls fiom hets speed retio e sl
designed powsi Pd i80 180 | W
stendard trancmizsion 57,60 5100w
volume (Pt
sad coirgctian cosfficlont: Kol
speed r&tio cortection
cosfficientiKr)
dler corregtion cosfficient Ki
interlock cerraction " y
cosfficisnt(Km = =
|width coraction cosfficiant Kb 28 022

gﬂﬁ N.6 How to Select Timing Belt

Amuadridseweines Arudlunsmuememes strnasgninala 2 /M aq

TumsraBindosteilo 39niunm Automatic Calculation a¢lanadnsitunisaduvnide

Tumis1edvrmavindenseaedul Automatic TUsunsuazidaniyidu Mitsuboshi

o v < ) 4
Standard #ausrannsadentmluinasgudulilunedud Selection

< - . o s - o woa
Fanmindvamarnis 51azgaieldlumsiden Timing Belt sl
Width: 12.7 mm

Type: L
Belt Speed: 0.34 m/sec

Speed Ratio: 1
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Fudaua1nn15 CAD Design

3U 3 fAnlHludunouvesmseenuuy Hardware TasTusunsa Solid Works 2016

e

31Jﬁ 9.1 Slide Rod 16 mmm

gﬂﬁ 9.2 Slide Bearing Box 16 mm.



gﬂﬁ 9.3 Stepping Motor With Bracket

31J17‘| 9.4 Shaft Support LUUR 16 mm.

31.17‘1 9.5 Shaft Support WUUARKYA 16 mm.

45



gﬂﬁ 2.6 Forklift With Ultrascnic Sensor

E‘Uﬁ 9.8 Aluminum Profile 9u1m 20x40 mm.

46



47

E‘Uﬁ 2.9 Bracket for Aluminum Profile

&

SUR 9.10 Wiy Acrylic Aty

of d d_ a
UM 0.11 wansgunsaliilflumsindoud 3 e



48

Tumsindeud 3 iemaluin XvZ duasdsenoulude
1. Slide rod 91uaU 6 Mou
2. Stepping Motor 37U 4 67
3. Bracket for Stepping Motor 91U 4 Fu
4. Slide Bearing Box 91uu 12 #7
5. Shaft Support LUURe 1 12 #h
6. Shaft Support WUURAKT 91U 4 #7
7. Timing Pulley for Timing Belt L (10L50) wide 12.7 mm. 37u2u 3 63
8. Timing Belt L wide 12.7 Yaeila £12 5 m.
9. Aluminum Profile 20x20 mm. 972U 2 ¥iou

10. Bracket for Aluminum Profile 97U 4 #n

11. Acrylic @¢#iu wun 5 mm.

L3 < =
U 9.12 wansgunsalflilunisiadeuiludinunu X
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DEPME

Thanakorn Sawipong and Thanasan Saehui

wliEide L0 -,

DEPME is a prolotype machine made for deposit baggage DEPME
in various places. For example. shopping center, subway,
bus terminal etc. DEPME consists of three main parts. First,
the hardware that made from aluminum profie which is
strong and light weight Second is the database. to manage
the baggage data. Last, the user interface which is
important to communicating with users for check in and
check out from baggage deposition 2

When you want to go shopping or do your business while . bored
you have many baggage in your hand and you need to |
deposit them. Would it be better if you can deposit your
baggage in the safe place. convenient and you don't worry
about the keys that use to open manual locker. That why
we bulld DEPME to solve this problem

l:i! EEHHI Piage o poerert
[y e—

Cans Chet B Hardware

- User interface

= DEPME can eheck-in and check-out your baggage

‘v = DEPME arrange the proeduct automatically
= Secure with individual password for easy check-in and check-out
* Machine statue motoring online

hitp.//th.misumi-ec com/
hitp./Awww.martinsprocket.com/

A

Ut 0.1 Waines





