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ABSTRACT

This project report presents Evaporator cup and cap assembly machine design;
Including the electrical and control system design, programming, adjustment as well as
machine performance measuring before installation. The objective were to increasing
productivity, decreasing work defect and reduce risk of accident with operator. The cup and
cap are evaporator’s small parts in automotive air cooling system. Current plant status with
recent machine in production line have long machine operating time and machine
aliscnment error that affects to work defect. And the safety device that was installed was
not based on Denso safety standard. This project was proposed to solve all of the problem.
In addition touch screen was use for easier operation. After design and implementation.
The new Evaporator cup and cap assembly machine can solve the problems above-

mentioned.

Keyword : Electrical system design, Programable Logic Controller:PLC, Sequence control
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Speciications
Item [FXGU-TBMEY | FXOU-32MCY | FXIU-S8MCY | FXOU-BaMLY | FXou-80MLY | FX-
0s(s) Ois(s) 0s(s) os(s) 08(8) 0s(s)
‘Number of Input points | 8 points 16 ponts |24 ponis IZpowis | A0ponts | o4 ponts
Fixed tormi-
Input connecting type nal block (M3 Romovabio lerminal block (M3 screw)
SCrew)
' Input form SNK/SOUTa
e Tnput signal voltage AC power Typa 24V D +10% D power typo 168 10 28 BV (1
: ) l__“—')':ﬁ?iﬁs“ ) ) 30k
s , dance |FO06X00T T
vin r" X010 or more | ] FK] %)
. X000 to X005 GmA/ 24V DC
'“‘:“m“w X006.X007 | TmA T 24V UG
FX3u-64M0) z (X678 o more T T AT 34V DT
ONinput | X000 to X005 | 35 mA of more
= AC power supply/DC input type senaitivity [ X008,X007 A5 mA of mora
= IS/S[0V [ OV [X0TX2 X4 [X6 [X10[X12 )X 14]X 16X 2002 X 24X 26X 30| X 32 XA 36+ current or more - [ 35 mA or more
[LINT -+ [2avRaVIX1 X3 [X5 X7 X1 113X 15X 1721 X 23X 25X 27[X31 X 33X 35X 37] input sens current TEmA or less
Input response time Approx 10 ms
No-voltage contact input
Input signal form Sink input’ NPN opon collecton ransiston
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W Performance specifications

o T o S S Y R

[Dptay device TFT monachome displey
Screen wre T3
Resckuon ——
Oy v ) (¥) « 35.6 1.4T) ) men prch) B .
Onplay ‘ot | 16-0t standar d ont 20 chariciers » 8 b Dwo-byte characters)
& wrsuesH m i 170t standtard lont: 26 Characiers = 10 i (hwo-byte chavactery)
AW ELECTRIC GoOT=2000 Cwphay color Monachrome (black and whils) 12 scakes

g, 12 hovels
Backigre 5 colors LED (whike green. pink_orange and rod) (et replaceatind
Rackigri i Appron 50000 (pperating ambsent lenpersiure 75°C. dhplay intormity 50%)
Type Analog resistve R T

Tows | Koy sew Minimam 2 = 2 ot (por @ k)

Panel  [Sarulareous press | SITulaneous (e prohiited (andy 1 poind Can be prevsed)
e 3 oo v, or more (Operating korcw 098 N of less)

i marmory Capacy | Momary tor siorage (FROMG 1 W
e frumber of weito

mary 100000 Semes.
ey

T chaneet Tramsmansion spowdt
115200/ 7400/ 18400/
RS-237 e tace) |~ 19200196004 BOO L3

Conneciorn shape: MiNG DfNG-pin
()
1 chamned Tranwmession wpoed 1 channel Transmission speed
Tl L esetibenrtyind 00RO b
W Power supply specifications inbertace Connactor shaps: tormanal biack §-gin | Connecior shape: lerminal bock 9-pin
(The garstl spacificaions are same i Fose of e GOT2000 Seres. Feler 1o e GOT000 Series Genersl Catalog 1 chanel Dats Karmder method
§ Prarrad TOHASE THOORASE TX -
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G176 PuB0 GTIW) PMB0s. P

it prover supply vellage MVOE L%, N o d Masimum transder rale: Full-Spead 12 Mbps Connecior shape: USE M-8
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3.2.4.3 Circuit diagram(Power and Control circuit)

(1 PHASE AG 220V, 50H2) (G 220, 50Hz)
1 13 3
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gﬂﬁ 3.23 Control Circuit diagram
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Machine Status = ready

All Home

Auto Run Condition = on

Position

Auto Start Condition = on

All Solenoid Return [Sol

¥20,Y22,Y24,Y26,Y30,Y32,Y34] = on

Use Work Clamp = on

Clamp [Sol

Y20,Y22,Y24] = on

v

CAP Crimping Right Side [Sol

¥26,Y30] = on

CAP Crimping Left Side [Sol
Use 2 Step = on

Y32] =on

.

CUP Crimping Left Side [Sol

CAP & CUP Crimping Left Side [Sol

¥32,Y34] = on

Y¥32] = on

v

Wait 0.55 = on

v

All Solenoid Return [Sol

Y20,Y22,Y24,Y26,Y30,Y32,Y34] = on
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3.3.1 NMIVAEUINTLETIINNISUTENDUBUAIUANLAN(CPK)
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fldvianun thunieseisazasunasely Adldusingluased 3.3

A at 1 ﬂg/ 1 s o Q”
AT 3.4 AITNUFAINITNAFDUINTLEENIAINNITUTENDUTUEIUANLAN 91U 30 Tu

Checked Written
- Sarayoot Panya
Process Capability Record Sheet
Item GAP CUP-CAP CRIMPING Measurement FILLER GAUGE
Part Name / No EVAPORATOR Accuracy
M/C Name / No. CUP-CAP ASSEMBLY M/C Measuring Date : 3/11/2560
Inspection Item Condition :
Upper Level 0.100 0.100 0.100 0.100
Lower Level 0.000 0.000 0000 0.000
T (Tolerance) 0.100 0.100 0.100 0.100
Te
ltem Data cUP(L-U) | caPL-D) | cAPR-U) | CAP(R-D) | MIC Tme
1 0.07 0.06 0.04 0.04 1.40 Figure-Detail :
2 0.06 0.06 0.04 0.04 1.30
3 0.06 0.06 0.04 0.04 1.30
4 005 0.06 005 006 1.40
5 0.06 0.07 0.07 007 1.50
6 0.06 0.05 0.06 0.06 1.40
7 0.06 0.05 0.06 0.06 1.30
8 0.06 0.0 0.05 0.058 140
9 0.08 0.05 0.06 0.06 1.50
10 0.06 0.05 0.06 0.06 1.30
11 0.06 0.04 0.06 0.06 1.30
12 0.06 0.04 0.06 0.05 1.50
13 0.07 0.04 0.06 0.06 1.40
14 0.06 0.05 0.06 0.06 1.30
15 0.06 0.06 0.06 0.07 1.50
16 0.07 0.06 006 0.08 1.40
17 0.06 0.06 0.07 0.03 1.30
18 0.05 0.05 0.06 0.05 1.40
19 0.06 0.06 0.06 0.05 1.50
20 0.06 006 | 006 0.05 1.50
21 0.07 0.06 0.06 0.06 1.50
22 0.05 0.06 0.05 0.06 1.40
23 0.05 0.06 0.04 0.06 1.50
24 0.05 0.06 0.06 0.06 1.40
25 0.05 0.06 0.07 0.06 1.50
26 0.05 0.08 0.05 0.06 1.40
27 0.04 0.07 005 0.06 1.30
28 0.05 0.06 0.05 0.07 1.50
29 0.04 0.06 0.05 0.06 1.30
30 0.04 0.06 0.03 0.06 1.40
n 30 30 30 30 30
X 0.057 0.057 0.055 0.057 1.403
8n-1 0.008 0.009 0.010 0.010
Cp = T/6 8n-1 1.974 1.901 1.712 1.631
Cpk(X>T)= (Tuppar-X)3 dn-1 1.711 1.635 1.540 1.402
Cpk(X=T)= (X-Tlower)3sn-1 2238 2.167 1.883 1.859
Cpk 1741 1.635 1.540 1.402
Max 0.070 0.080 0.070 0.080
Min 0.040 0.040 0.030 0.030
Judge 0K OK OK OK «
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3.3.2 AIVFRUNIATEILTRNATasN TR lURRARA(Inspection check)
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Machine Inspection Record Sheet(Electrical)

Name:EVA Cup cap core assembly machine Date:3 Nov 2017 Checked:Panya Khonlak

Check point Check Remark
#v94 Lamp QnABImULNNSFIU /
MONYS UAZNITINAIUNLIUDIUNAQNADS /
AULINTFIY
fimfte Name plate ﬁLmeUQu Fumilsiinane /
PIUVLVIIID
ﬁﬂmxmpiuﬂwimshﬁﬁmuqu naznaosliinie /
Joatudy 1 ity
Andansgagtasdrzasdilallaldon /
vinn1sLlock cable grand wag Mark @medva /
fingia Name plate vengunsaifulugaua /
finse Mark tube el Tnesutladevdemiay /
musniinfiugunsal
Uangangnilailaldausiosinstudemuiu i
anglwuieauiu
Aewvinsing Ground ADIINSYRFAIUNAY #
200
ndiRnge Ground 1Andn 2 Wudesdnda Earth /
plate
Anda Earth leak breaker Lﬁaﬂaaﬁuqﬂnsmﬂlwﬁw f
Overload a¥ Shot circuit
WAMNSYUAYDY Earth leak breaker 11U 30mA /
Ansladeydnualiing (usefu<25Vac) /
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