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Thesis Title Preventive Maintenance Planning for Industrial Relay
Machinery
Author Kasem Rungruang
Thesis Advisor Asst Prof. Suparatchai Vorarat, Ph.D
Department Engineering Management
ABSTRACT

The propose of thesis was to propose a system for preventive industrial relay machine
maintenance and scheduled the increase of maintenance performance. A case study from relay
factors in Thailand was related. It was found that program of maintenance was not developed as a
formal system but normally machine was fixed time by time after breaking down. There lacked of
preventive machine maintenance with good standard implemented and appropriated
documentation. Then, this thesis was presented by creating preventive maintenance system was
shown below,

The average mean time between failure (MTBF) value and availability factor value
were increased by 215.42% and 18.67% respectively. In contrast, the average mean time to repair

value and Failure Rate value were decreased by 73.91% and 35.89% accordingly.
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Breakdown Machine 2007 ( January — June )

No. Process Machine Total Time (Min.)
1 No/N¢ Dummy Terminal Insertion (1) 15
2 No/N¢ Dummy Terminal Insertion (2) 104
3 Yoke & Common Terminal Caulking (1) 355
4 Yoke & Common Terminal Caulking (2) 0
5 Yoke Angle Adjusting 0
6 Iron Core Caulking (1) 895
7 Iron Core Caulking (2) 1543
8 Armature & Spring Caulking (1) 492
9 Armature & Spring Caulking (2) 80
10 Armature B/K & Yoke Caulking (1) 3065
11 Armature B/K & Yoke Caulking (2) 705
12 | Resistor/Diode insertion (1) 595
13 | Resistor/Diode insertion (2) 895
14 | Air Blow Cleaning 5125
15 | Operate Cleaning & casing (1) 220
16 | Operate Cleaning & casing (2) 398
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No. | Process Machine Total Time ( Min. )
17 | Operate Cleaning & casing (3) 403
18 | Adjusting 395
19 | 1" Sealing (1) 170
20 | 1" Sealing (2) 95
21 Curing (1) 0
22 | Curing (2) 0
23 Palletizer 295
24 | 2" Sealing 155
25 | Characteristic Inspection 134
26 | Virtual Car Load LED Inspection 70
27 | BTS Inspection 195
28 | Air Leak Testing 0
29 | Laser Marking 35
30 | Laser Marking ( Nissan Type Only ) 0
31 LED Check (1) 0
32 LED Check (2) 0
33 LED Check (3) 0
34 | LED Check (4) 230

Total 16,571
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Process Machine Total
Air Blow Cleaning M/C 5125
Armature B/K & Yoke Caulking M/C (1) 3065
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MTBEF ( Mean Time Between Failure ) 482A1 MTTR ( Mean Time To Repair ) Faaauiuuea
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Q13190 3.31  1EAIA1 MTBE taga1 MTTR U03U6aziA304 (U19)

R In30an3 MTBF MTTR
1 Air Blow Cleaning 121.42 72.15
2 Armature B/K& Yoke Caulking No. 1 151.03 47.56
3 Iron Core Caulking No. 2 577.28 43.67
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5 Resistor/Diode Insertion No.2 209.33 70.16
6 Armature B/K& Yoke Caulking No.2 756 28.42

3.9 M3IARNANIMIBONIIIFIZNH
NSINUAUDDNUULITMTIazAINTTUMIFoN1gaTnENT o unToaTns
A Yy ¥ Aa ~ A a o I v o v = v A o ) ~
el ldnananazidszansaminiudesordenistiuindeyandanudidoad
9
1BNATIIBITUAL]
o w o J A
1. onaIMIngaeulszdriu dar ey

=< Y 1

WimhaunTeminaugeniigaee Idtuiinnndnnewsuliiaaulsasesing
@ A 9 Y A @
NNIUNDATIVADUANUNTOUNS 1FINUUDUATOITNT
2. wnensmalaouss lnainsesdns
o 1 o A = 1 o
wiinaugeuihgeezldlumsasdeuusulumsulasues lvauazihinisa
Huinasliiiesthimsulasu
A= 1 d‘ [
3. Tufunnmsseunieadng
o 1 o Yo X ' o 4 @ A o 9
winaugegalstiunamsgentinge eimsilyriveunieadns merveya

] v
Py lAanziud luilynuitetlesiumsiiadi




124

3.10 m3dana
MIAATTHEIMAIYIIMT IR TEHIFTinanienSsuifivunaneuay nds
msdFulge agihimsdawanisdsuilseaiulaeldn1 MTBF ( Mean Time Between Failures )

1azA1T MTTR ( ime To Repair ) AANNNToulFNUVRUATEITNT HazABATINI IR




v

UN 4

NaMIAUHUNIINARDY

4.1 HaMsSAUHUMS

a A o ) o 4.84 %Q o o a
i]1ﬂﬂ15ﬂ§]‘ﬂ§l\‘l11!IﬂElﬂ'liUTiZUUﬂ1§°1fE]3J°]J1§q\°Iiﬂ‘H1L“H ﬂmﬂummguumﬂumi

o

o [l o { o I { ]
Maruvesurungeutiizensanuiuenaisnisasiadoy uwunislasuss Inavoes
A [ 9 Av A d == 2 o a v 4 o [V Y 1
10399903 1) 1¥luusSinndunsaldnu1Faiinmsnandl5ad Tasiinisdananisalean

MTBF ( Mean Time Between Failures ) 11agf1 MTTR ( Mean Time To Repair )
Tagiaadn1 MTBE (1ag MTTR NouMIANHUNIUTEHINUADY UNTIAY 2550 D4
IADU BYUIBU 2550 HAZHAIR WHUNIUIZHIUADY NTNYIAN 2550 DUADY FUNAN 2550 4

< A [ AQY a a Y wa 4 A . .
Lﬂulﬂiﬂﬂ%ﬂiﬂi%waﬁﬁUﬂW 33108 UBNIATBY Air Blow Cleaning

mimmsia | deuduiiua | ndaduiiuam Sasmesidud
AunaY AunaY Sas A 09319904
MTBF (4111) 121.42 659.5 68.90 -
MTTR (U111) 72.15 65.49 - 4.84
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126

MTBF \a3av Air Blow Cleaning Aaunazudsaniiiueu
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Uueu 2550 waznasmsliulufon nsngian 2550 DuRON F1IAN 2550 VOUATON

Armature B/K & Yoke Caulking No. 1

Aifmns S | deusuiiuam | wdadudiua gasudosidud
AR AR Sas iy 9A31a9 04
MTBF (111) 151.03 269.94 28.25 -
MTTR (U11) 47.56 45.68 - 2.02
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MTTR 1329 Armature B/K & Yoke Caulking No.1
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Core Caulking No.2
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MTBF wa%ay Iron Core Caulking No.2
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Core Caulking No.1

Aimmsia | dousufivan | wdadudiua gasudosidud
Anag Aunae Sas iy 9A31a9 04
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MTTR (1111) 54.68 10 - 69.08
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MTTR @%av Iron Core Caulking No.1
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Resistor/Diode No.2
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v v ] Fi
Anaey AnaeY FATUNVVU A9 a4
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MTBF a3av Resistor/Diode Insertion No.2
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Armature B/K & Yoke Caulking No.2
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MTTRa3a9 Armature B/K&Yoke Caulking No.2
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83151 UAIFIANUIVONDIANUADNENINVDUATDIINT IULAALHFIINT
@ ~ [ [ X o I~ 1 @ [
111 TagazlioasIMSAeNUA DAY FI9931N31F2 I UaIUNEUYDIAT MTBF ADLEA
<3 1 H a [ ]
TiruUawennInNudveImIanNuasviie lutaazyIaIm
d' o [y LY =y . 9 A o 1 1 1
110711N1315D1U79A199 3173188 ( Failure Rate ) 9$ABINDATIAADINIIHFINDU

1% 9 a [ = Gl o [ 4
ﬂ’lﬁ‘l]ﬁllﬂiq\i ( 91NDI1D IR LY Lag !ﬂiﬂ\iulﬂﬁ A1IITAU,2548: 151)

anundeulFinuaiesing ) wesidud | wlefidud | wlesidua

neulsulga | nawsuilg T
1. Air Blow Cleaning 40.27 87.15 37.01
2. Armature B/K& Yoke Caulking No.1 64.28 79.37 10.49
3. Iron Core Caulking No.2 82.02 89.57 4.09
4. Iron Core Caulking NO.1 89.57 99.35 5.32
5. Resistor / Diode Insertion No.2 68.71 97.10 17.5
6. Armature B/K & Yoke Caulking No.2 91.90 97.35 2.88
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SanmaiFeveanioddns maedalue | maedalie | nlesidud
(@%a/uni) noudsulye | ndwsulye | flanas
1. Air Blow Cleaning 0.0082 0.0015 69.07
2. Armature B/K& Yoke Caulking No.1 0.0066 0.0037 28.16
3. Iron Core Caulking No.2 0.0017 0.0013 13.33
4. Iron Core Caulking NO.1 0.0013 0.0007 30.00
5.Resistor / Diode Insertion No.2 0.0048 0.0007 74.55
6. Armature B/K & Yoke Caulking No.2 0.0013 0.0009 18.18
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AN Ia noulliulga naw1l3ulga EHET
MTBF (111) 121.42 659.50 LAY 68.90
MTTR (417) 72.15 65.49 anag 4.84

v v A o A 2

ANunsou lrnunTeIIns (%) 40.27 87.15 INUYU 37.01
9931 IIAsTAT0AT099NT 0.0082 0.0015 anad 69.07
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Air Blow Cleaning
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Aiiimsia Aouilfuilge waalSulga wosidud
MTBF (111) 151.03 269.94 NAY 28.25
MTTR (117) 47.56 45.68 anag 2.02
) v A o A 2
AN N ]HIUIAT0I9NT (%) 64.28 79.37 NNV 10.49
FaIIMIIAoIAT0 AT 09TNT 0.0066 0.0037 anad 28.16
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Armature B/K & Yoke Caulking No. 1

Aiimsia Aouiiuilge viagtlSulga IEHEAT
MTBF (111) 577.28 799.52 AU 16.14
MTTR (117) 43.67 42.51 anad 1.35
v v A o A 2
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Aniimsia Aouliuilge waglSulga wosidud
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Resistor/Diode Insertion No.2
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1599903 MTBF (4171 ) MTTR ( 177) anundouldanu da31maide
(%) (ATN)
nou TGN nou nad nou Yad nou Yad
dsvalge | Usvalge | USvalge | dSualge | Usualge | dsualge | dsulge | dsulga
Air Blow Cleaning 121.42 | 659.50 72.15 65.49 40.27 87.15 0.0082 | 0.0015
Armature  B/K & | 151.03 | 269.94 47.56 45.68 64.28 79.37 0.0066 | 0.0037
Yoke Caulking No.1
Iron Core Caulking | 577.28 | 799.52 43.67 42.51 82.02 89.57 0.0017 | 0.0013
No.2
Iron Core Caulking | 792.50 1380 54.68 10 89.57 99.35 0.0013 | 0.0007
No.1
Resistor/Diode 209.33 1380 70.16 45 68.71 97.10 0.0048 | 0.0007
Insertion No.2
Armature  B/K & 756 1128 28.42 25.33 91.90 97.35 0.0013 | 0.0009
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ORIGINAL

Product Name : CM Relay
Machine Name : Resistor / Diode Insertion M/C
Control No. : CM-EIR-190

Month :
Edition No.: A Revision No.: 4 Effective Date : Oct.01,07
Approved by Checked by Prepared by
Records checker by Recorder by
Date
manager foreman/supervisor

Cannot or not sure

attern of Problem

Supervisor
‘'Foreman
Engin. Sec.

Cannot or not sure

Problem solving at orice
Discussion, Plan & Action

Air pressure

0il & Water

Machine No.

Isy : Bl = Und x = hivnAreamsmsudly wiibironinsiy) @ = Wiunduslasumsuiloudd

Freqg. Maintenance Point Control Item Method 26| 27| 28|29} 30
1/Day |Checking air pressure. Keep standard pressure main valve Input data. - !
0.45+0.05 Mpa.
ASOPdBULSIFUAL aldousasiuauti 0.45 % 0.05 Mpa. Wufinfnuioas
1/Day |Checking switch. No loose and break. Visual & touch with hand. -
nsondouddndinga fioslimaounanmSounniin quasldioduiiadsnd
1/Day |Area sensor. When to bar sensor machine not work.|Operation check.
Area sensor. uileldifermuuanfumesiadesdosliivm  |asiaugun .
1/Day |Checking Punch. No Worn or Break. Appearance parts after caulking.
As09d0y Punch o=ieshidnn3erin ASOvEOUANHAETIMMAIMSH
1/Day |Checking bolts. No loosening of bolts.- Visual & operation check
ASNdoUToRaoAH1 1 tenresliinansesn aua-asiioluRlasmsnadeu
1/Morith|Checking the rub-operating point. |It must have some oil. Appearance check.
ASovdouYsMAsAusI Aeatiinimdoduog ASTREBUANYAEMEUN
1/Month] Air Filter It must not oil & water. Appearance check.
fONSeIal eumg.—:ﬂ:w@:mumam ASIvdeVANYALMYUSN
Recorder ' s signature is require Daily (Leader)

Recorder ' s signature is require Weekly  (Foreman/Supervisor)

Recorder ' s signature is require Monthly (Manager)
FM-AEM-02-0 :

Panasonic Electric Works(Thailand)Co., Ltd.

page 1 of 1




Equipment Instruction and Record . | | ORIGINAL

Product Name : CM Relay
Machine Name : Air Blow Cleaning M/C

Control No. : CM-EIR-200
Month [
Edition No.: A Revision No.: 4 Effective Date : Oct.01,07
Approved by Checked by Prepared by
Records checker by Recorder by A Date Oil & Water
manager . foreman/supervisor
Static Eraser
Supervisor
Cannot or not sure Foreman Cannot or not sure
\\\\\\\k Engin: Sec. : Line No. Machine No.
s = <> - o
Problem solving at once -
- Discussion, Plan & Action sy : B = una X = WidnAdeamsmisuily wddliromiimstyy @ = hivnawsdilasumsudlouds
Freq. Maintenance Point . Control 1tem Method Ctz2l3alsle] 78] o]to]iifizf13f14]15|16] 17| 18] 19]20| 21|22} 23] 24] 25} 26| 27| 28] 29} 30|31
1/Day |Checking air pressure. Keep standard pressure main valve 0.45 + 0.05 Mpa. | Tnput data. :
AsoRdouLSIFUAY alidousosuaui 0.45 & 0.05 Mpa. _ [ufinsiitudoan
1/Day |Checking switch. No loose and break. Visual & touch with hand.
Asovdoudndig 1 fiodhinanmaanSounntin quacldiiodudatind
1/Day |Checking Cleaning unit filter. [Nomal operating or not. Checking by hand.
. RSNAOULASISAGINIH mshsufiaunansehi asovdeulnalifieduiaauiithaomn
1/Day |Checking the Static eraser. |Switch ison and volume to be correct by operation , |Check Switch on-off and volume.
. AsanuLASpImMIR Itihann Bmfo-fsailauaztinisusonthilvrmideulsfiimua asovdeu@indtia-Ua uailuusy
1/Day |Checking bolts. No loosening of bolts. Visual & operation check
nsovdouTondonsiio g iiapfealiinaiseon qua-arieufjunlasmsnadou
1/Day [Checking the Vacuum system. Normal operating or not. Appearance check.
nsodaussuudantiu hnuiisnansel . ASOVEIUANYIEMEUON
1/Day |Conveyer Input and output Belt not rip and motor moving. Appearance check.
. |msovasuangriuiin-een agwuanliiiinmauauenasisInu nsyvdouanyaEmeuen
1/Week [Checking clean unit filter. Don't filter dirt. Change filter on Monday.
. |msosdouinesdnenmi usiunsaaiealiiantsn wisuusiunsesmnyusims
1/Week |Cleaning of vacuam Equipment. [No dirt. Clean the filter & hose on Monday
hanuaenagunsaindansiu Aoahianusn RoEewilamosua-riogamniuiims
1/Month | Air Filter } It must not oil & water. Appearance check.
fonseaay s=Apohiiinfifunaihed AswdoudnuaEmeuen
Checking the rub-operating point. | It must have some oil. | Appearance check. . .
. ASOVAOUYAMABEURND ) Aevinmimdeduog . RSOPEBUATYAIEMBUDN
Recorder ' s signature is require Daily (Leader)
Recorder ' s signature is require Weekly (Foreman/Supervisor)
Recorder ' s signature is require Monthly (Manager)

.E-\ymz-o.w,o Panasonic Electric Works(Thailand)Co.,Ltd. page | of 1



ORIGINAL

Product Name
Machine Name

: CM Relay

: Iron Core Caulking M/C

Control No. : ®CM-EIR-150
Month :
Edition No.: A Revision No.: 4 Effective Date : Oct.01,07
Approved by Checked by Prepared by
Records checker by Recorder by
; 3 Date
manager foreman/supervisor

Cannot or not sure

-\..\\.\\\\..Q

Cannot or not sure

Problem solving at once
Discussion, Plan & Action

Equipment Instruction and Record

Oil & Water

Machine No.

5y B = und X = Wunfdgesnsmsunly wsalimbnmimsiyy @ = lunauslasunisuiloudd

Freq. . Maintenance Point Control Item Method 15] 16] 17| 18] 19| 20| 21| 22| 23| 24| 25] 26| 27| 28| 29| 30
I/Day [Checking air pressure. Keep standard pressure main valve 0.45 |fnput data:
: +0.05 Mpa.
ASpdeuusSIfIal aIl3dsusacfuanii 0.45 + 0.05 Mpa. vurinsutuioan .
1/Day |Checking switch. |No loose and break. Visual & touch with hand.
AsonaeudHdnYAI aovliinaounaanSownniin aua-ldiiedutidednd
1/Day |Checking Punch. No Wormn or Break. Appearance parts after caulking.
nS09dey Punch |o=Ao0 hidamSenin asoodeudnvaEmeaniuudImsh
I/Day |Area sensor. When to bar sensor machine no work. [Operation check.
Area sensor. weldflonuuaniugestnSesnohhinu  |asiloujgin
1/Day |Checking the Static eraser. - [Switch is on and volume to be correct by operation .| Check Switch on-off and volume.
asosdauLASear walihain dno-sesilnaziiisudsaulmmidoulsfifmun |nsovdeuadndiva-Un uaihnlsu
1/Day |Checking bolts. No loosening of bols. Visual & operation check
asovdouiliondentiig g iisnnoy iinavoon gua-asieUjuRlasmsnadoy
1/Day |Checking the vacuum system. |Normol operating or not. Appearance check.
ASO0dBUSUUTBIAIARLIU moniiananSeli ASODAOUANEAEMEUBN :
1/Week |Cleaning of vacuum equipment. |No dirt. Clean the filter & hose on Monday.
hanuaaagunsaiteaniaaifu  |dedliamisn thaowaenlasilamesuarioganniuiims
1/Month [Checking the rub-operating point. |It must have some oil. Appearance check.
RSIVADUNAMADAUR1I deviiinfimdoduog RsovdouAnYaLEMBULR
I/Month |Air Filter It must not oil & water. Appearance check.
fonsosa =foshitiimiuuathog RSJVAOUANHAEMEUSN
Recorder ' s signature is require Daily " (Leader)
Recorder ' s signature is require Weekly (Foreman/Supervisor)

Recorder ' s signature is require Monthly (Manager)

FM-AEM-02-0

Panasonic Electric Works(Thailand)Co.,Ltd.

page t of |




Equipment -.mz...nno._. and Record

ORIGINAL

Product Name : CM Relay
Machine Name : Armature B/K & Yoke Caulking M/C
Control No. : ®CM-EIR-170

Month

Edition No.: A

Revision No.: 4

Effective Date : Oct.01,07

Checked by Prepared by

Approved by

Records checker by
manager

Recorder by
foreman/supervisor

Date

Cannot oH.\mmm\\t

Leader

Supervisor
Foreman
Engin. Sec.

Cannot or not sure

Problem solving at once
Discussion, Plan & Action

" Area
Sensor

Vacuum

Oil & Water

Machine No.

sy : B = und X = WnRdeamsmsuily ditdmomimsyy @ = WivnausldSumsunloudd .

Freq. Maintenance Point Control Item Method 15]16] 17} 18] 19{20] 21| 22| 23| 24§25 26{ 27| 28] 29} 30{ 31
1/Day |Checking air pressure. Keep standard pressure main valve 0.45 + 0.05 Mpa. |[Input data.
AsdeuusIRUAY asl5dousaduanii 0.45 % 0.05 Mpa. Tufindnihuiias
1/Day |Checking switch. No loose and break. Visual & touch with hand.
ASIREEUINGAN 1 foslinaumaenSeunnin qua-laioduiasdnd
‘1/Day (Area seasor. When to bar sensor machine no work. Operation check.
Area sensor. . visldTetuudnduiesinisifsslitnamu |aviiolom
1/Day |Checking the-Static eraser. Switch is on and volume to be correct by operation . |Check Switch on-off and
. assvdoutasaaialrFhana dmde-fonaua-nkuriontu Wamideulafiimua |asooaeuasmdita-a uaihnlsy
1/Day |Checking Punch & under Punch. {No Worn or Break. : Appearance parts after caulking.
#509d6U Punch & under punch p=RohiidnuSerin nsoedovanunsdusmmaimsa
1/Day [Checking bolts. No loosening of bolts. Visual & operation check
AsOvaeyTiondons q toaAsaliinanasan Aua:ardeufunlasmsnadeu
1/Day |Checking the vacuum system. [Normal operating or not. Appearance check.
ASODEAUSUUBIRIAAH ouiadnEmSeli ASIDEAVAMIAEMBULA
1/Week|Cleaning of vacuum No dirt. Clean the filter and hose on monday.
mrruEgirgUnsaiveiogaiiu apalidmlsn ThaymEoailatmasuairganniuims
1/Month|Checking the rub-operating point. |It must have some oil. Appearance check.
ASOVdBUYAMdedULTI N Aeviiiiumdeduosg S0 AEUAMINEMEUBN
1/Month |Air Filter It. must not oil & water. Appearance check.
|nsaay ssoulimiuuanhoy RSVAFUATHAEMGUBN

Recorder ' s signature is require Daily

(Leader)

Recorder ' s signature is require Weekly

(Foreman/Supervisor)

Recorder ' s signature is 25:.:.& Monthly (Manager)

FM-AEM-02-0

Panasonic Electric io:&ﬁ;s:m:avﬁo.\ Ltd.

page 1 of 1




" T |
doniannom WHun

CM RELAY ® (M-P-170

Iseonunansiag

Hotaanu

ARMATURE B/K & YOKE CAULKING

USHn wnnlotia siaansa 1dsad (Insuaus) NiNA

Effective Date:

Edition No. A Revision No. 2

oarning nsovdsulng aylnlng

MuuAndunaumsigTu

1) Working Step (Funsumstiom)

2) Method (38m15)

3) Control Item (¥DdoMSAIUAY)

1. MANUazaAUSLULAzTINULA:IASeIdNS LaSouadTandoay
1as Power WUSANGS

2. 1UA Power switch 1291509 Yoke spring riveting

3. WA Power switch =@a§w_mz Static remover

4. WA Power switch =@a_.sw.ma Dust collector

5. nsovdaUUSIRUAUMUAiMuA

6. dNNSHY Armature b/k Tifiegld

7. Tdnail

8. :s&.: Reset fl Counter

9. MBU Coil bk VuABWIURIETaT1Y

10. 18U Coriimon spring b/k fiagfiaydszneutimu Coil bk
Ingimin Contact 489 Common MSIAUAUNUN Contact NO
LA dWTanNA Common Usznauti1iuly Yoke lHuuvaun

11. 9 Coil bk NUsznautaSemelionn luvnigaiuldiiotensy
Coil bk §uaSveannn Jig na-fisuononaldidiiu Jig ves
wn3aalnslily Yoke agiuuu

12. Miflotsuazioun (foanos) nau Start Tindagdnstinou
1aSoudonanulufiotsasuuaiswiu

13. Thdhdo 9 - 12 15oghl

14, WelinuwadsusuLa:Hannsy Lot Tiruommaniuriila
udss=y13tu Lot card _

15. Unnddavua: Power dond Timuntoatasen edugamstinnu

1. WA Power @dniuaznn Ready doni
. Air pressure setting mufis:yliluiionouny

. 0N Armature b/k aslunmiu:
. awa:onauliofosuLeanadad

[ R I

nsfuy Yoke ™ 2 Uy
6. Muldfiany

fowtinou, fedusunas Lot
" ArmaturenB/K assembly

tlmlana yoke B/K
08 comiact spring

sUUs:nau

. Us=NaU Armature b/k WU Yoke Ingmsiiglig Armature

7. MUBuUdaL UUSIOM Sensor SZHIWMNS Riveting
. Ssyuounud, Muds, SuouruAlasy, Jufimmsnan,

1. nans=nau Spring fdlitdsgy uaznavluiivmanannin

. nans:nav Spring AV Yoke Aaduuvatiniumaiua:liditesin
. nduus:naugiuluted Yoke favliidesunsaiinsossilmi

. Coil faljyUNSATIANAINNNISE

. NAIMSWUYY Spring foshiinndawsi:

[~

g s W

. JnANUlATAINY Yoke Spring = 1.27 mm.

. JAUSIAY Armature Spring = 35 N

- imsnsoodagunn Lot (N = 5 Pes.)

. Alidefiliaouneivdumanulagiiinune getoaeaudsunn «

© W N &

2 Hlugrieutluianua:on
10. Air pressure setting
10.1 Main valve o.N_mHo.omva

10.2 Air blow 0.451+0.05Mpa

4) Component & Material (dowls:-nouna-dnnau)

1. Electromagnetic Block 844, 991, 976, 661, 705
2. Armature Block 408, 974, 825

5)Equipment Jigs & Tools(1ASa0dns, gUasnilla:1ASaiiia)

1. Myu:ld Armature b/k

2. Jig nAdaunULdausslumse Yoke spring 3_3:%
3. U0 (Fingerstalls)

4. Armature & Yoke Om..._Fim Machine

6) Maintenance & Curing (msauaua:insISm)

msunlvdam

_,_._H_?.;:meEmﬁ
_—

uiloUegmiuniudi

=

I

uilolylanselimilo

L4

UsSmyonuduuazasiem

A 1 = — T P - = e
1) WonuhdamuanUnfanniu dequdsbiiminunsiuiud
2) IMASHUUATNANUE01ASAU TgUNSaiLa=IA5899Ns

3y Uummumuasgrulumssnyinnulasnnie
4) 9=flounsvdauanmindasdnsus=numulunsiodsuindasdns

(Equipment Instruction and Records)

FM - ARP - 001 - O

page 1 of 1




Pouannmur

. 1
un

CM RELAY

®M-P-150

Hieamu

IRON CORE CAULKING

uSun wrnlotia 1aanSa Bsad (Insuaud) NNR

Effective Date:

Edition No. A " Revision No. 4

Issounansiad

dninlng nsovdaulng ayviilng

MUUANTUAdUMSTNITU

1) Working Step (JuRBUMSTNIT)

2) Method (38ms)

3) Control Item (Y¥DUOMSAIUNY)

2
3
4
5
6.
1.
8.
9.
0
11.

12

13.
14.

* Power LUSALABS

. 10A Power @Nu001A389 Core riveting
. 16 Power @Nduad Static remover

. 1A Power @MNdua9 Dust collector

. ASOPERUUSIAUALMUTAR IR

JMASHY Core A Yoke bk Aifaald
Tdaeild

:sa: WomQ counter

_ magazgausouliinaLannsasdns @sondoanday

N8U Coil b/k M8liadng ndu Yoke Aoalianonus=nautinaogiu

. 1990mM8V Tron core 1ds Coil bk

fiaumBunuAdadonddoanan Jig vauztiigoiuiiotsiin
nuils:znaunnta 9 - 10 T liu Jig (dirnsa)
waouiioheua-tiosn (fonuogis) na Start ASeIINS

au

fiayoanuuuaewiu duliohedeulundu Coil bk hy

mide 9 - 13 Basly

. iewasusuLa:nannsy lot ADUNARAN

15Tu Lot card

1Mo

e d o

nnuu

laudos:y

. Unmdoavua: Power adninanunuadia3osdns odudams

1. 1UR Power switch :muzse.: Ready switch

. fuseFuaumufiidmuatuioieauay

. unMiu:ld Core uax Yoke b/k

. Mawa=nnniiogusanadod

. US:Nau Yoke, Iron core WU Coil b/k ua:ldiniulu Jig
- FwBuGauSM Sensor SAFWMNS Core riveting

N O e W

. sayduouaua, nuds, Muousuilasy, Jufirmsuan,
dowingru, defusnuua: Lot no,

1. ndIMsUs:AaULEs» Mudevauysaiie favlises Jig 4 S8y
2. hdB1Ud) Yoke falinaoy -
3. Caulking Accuracy = 0.05 + 0.04 mm. ( 0.01 ~ 0.09 mm )
4. Riveting Strength 2 400 N ( 2 40.8 Kgf )
5. TiNSASIIAIUNN Lot (N = 5 Pes.)
6. uliianlaouautbdusiaulagiiiona astbdsadsunn
2 foluarfothinmuazann
7. Air pressure setting
7.1 Main valve  0.45 o.OmZ.wm
7.2 Air blow 0.30 1 0.05Mpa

Iron Care Caulking

4) Component & Material (douls:neuna-Snniu)

1. Yoke B/K 177, H44, W52
2. Iron Core 351

5)Equipment Jigs & Tools(1aS5a1dns,aUnsaina:unSadiia)

1. nu=ld Yoke b/k

2. myu:ld Core -

3. Jig SMSunnaaUAUTILSINGINSE Core riveting
4. Jig SMSUMSIRS=H:HIMENAINSE Core riveting
5. lemu ( Fingerstalls )

6. Iron Core Caulking Machine

sthUs:=nau 6) Maintenance & Curing (MSAUAUATISISIYT)
msunludam 1) WenuhiammiaUnaiaty desudilioninunsiuriufi
uilahilansslimito =a~_€§=§=s§ 2) SmnsguuainWwazanseu 1aUnsaiLa:1AdesdNS
9 % 3) Uguanumuuiasgrulunmssnyianulaansiy
L, .=a=aas,_?=§ : | o s=doomsoedevanminsasinsus-humulunsovdauiadasins
USmnoausuuasasiior ) (Equipment Instruction and Records)

FM - ARP - 001 - 0
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donanauri kUi US¥n wnnletin aidansa Bsad (Insuaud) snnn. | Edition No. A | Revision No. 2 Effective Date:
CM RELAY CM - P - 200 Issomuniansiagd dmrilne nsoedaulag eullay
Mo o o« = ° |
AIR BLOW CLEANING AUIU=UIIUAUNISIIIU

— -
1) Working Step (Funaumsnami)

2) Method (26msS)

3) Control Item (deMsAIUAY)

1. ANWE:MASaINSIASOLdD (UANEdauLa: Power USALNGS
2. (U Power @nJu0ulA389 Air Blow Cleaning

3. 1A Power @nduauln3ad Static Remover

4. 11 Power @niuaainday Air Tech

5. [UR Power 27ndu831A380 Dust collector

6. NSIVdOULSIAUAL

7. NSIVA >ooﬁ.=mow #29LA3a4 Air Blow Cleaning 0108610 Dummy
8. fidan Auto andwnSeuinstonune:innutednednlulf

9. ioAugamsUfUARNUIATANIUA:NAUSIUSEUIASAIINS
wloutdandravualn Power aINd

1. NA Power @ndua:na Start and
2. Air Pressure Setting muifissyl3luridfemsaounuy '

1. Air Pressure ; Main Valve = 0.45 & 0.05 Mpa
2. Dummy Check Condition

3. MSAYWAY Dummy THURUR muianduay

Awa vufinguinin

—

nszualnill fleusuUfumnNAS) Machine Check

Sheet

4) Component & Material (downs:nevua=nnnu)

T FREA o ~
1. Main bk Deiunszusumsldmmumuizgusagudd

5)Equipment Jigs & Tools(1AS839ns,aUnsnita:1A5e9iio)

1. azn$ldou NG

2. Machine Check Sheet

3. Dummy Check

4. Airblow Cleaning Machine

sts:znou 6) Maintenance & Curing (MsAUAaua:SISNYL)
msundlgdom 1) iWawuniammAnUnftiniu Aesudalimmnihaunsutiufi
wilslilansolhiwile uilshilavSoliwite 2) dawnSsutathaouaensey 1gUnsaiua:iaSaidns
— e S @ 3y Uuinumuuasgutumssnnanulaonig
L uileiapmituiuii | 4) v=fAeunsovdoUAMmIASsINsUS:umlunsaedoutndosdng
Usmynausnuuaadtior ) 9@:5302 Instruction and Records) .

FM - ARP-001-0

page 1 of 1




Honanneuri usiui

CM RELAY CM-P-190

Wterm

RESISTOR 7 DIODE INSERTION

Ut wmnlviia Sidansa BSad (Insuaud) KA
Isorusansiag -

mMuuAndunsumsigm

Edition No. A Revision No. 3 Effective Date:

Iarhing nsyvdauing aulTtAg

1) Working Step (Jumoumstinm)

2) Method (35mS)

3) Control Item (MdiomsAUAY)

@ =1 o G & W M.

9.

_thaywa:gnausoaliiziniunaziadeddns wSouddlandoay

1a:z Power WUSAINAS

_1Un Power @Mi1adiadad Resistor Insertion
. ASovdauIsIFuaumMuUAdmun
. YAIASYY Resistor finiould
Tdeutd

. o
. NOYU Reset
. iy FuRWInAY Resistor Tdavlusad Tig IHRsuSay
_ flatgmau Coil bk vuaewiuldinlulu Jig voandos Ingon

counter

ASAN Resistor flaglusay Jig funas (U1 Coil bk agmulu
11 Com - Terminal 9YAUUDN)
tndaufionyuing Start TitnSasdnsinuu

10. fadenBunIUfieN Resistor 1d30UAD 99NINIASDITNS WaNITU

muaTu Coll b/k Tu 1ileAsIAN i Resistor ASOUOYSHIN
1 Coll b/k 13I390NUATUUASNTY (*Relay fiuadAaI
Reslstor)

11. b 7 - 10 13e8lY .
12. ladmswlagusunsananasy Lot TiAUOuHAASUrTT TS

udaszy1dtu Lot card

13. Unodoanuaz Power dindrianuauadta5audns teduanms

nu

1. 1Un Power d@ndua:znajy READY amd

. Resistor MO3gMsznavaslidngn

2. Alir pressure sefting sé:végczu%zdacmc 2. Resistor :Esmr,_ammio,:%%m%?

3. owmmumulumuuz 3. Air Pressure Setting.

4. MA@z ngItidieueanasad 3.1 Main Valve 0.45 % 0.05Mpa

5. 1401 Leadwire aslufidaanudemunes jig ( 2 901)

6. Mudufiotin Uy sensor STNINTIIMS terminal insertion

7. s=udTuouiud, auids, STuouduilasy, Juiirnisuan,

fomtingu, fedustuna: Lot no.
Resistor
4)dowis:=neuna-inanu
1. Main b/k Q__m Yoke - spring J¢o~m:mv
2. Resistor =>ERDS1TJ272T (ofumu (AH1un1s Cutting 1d0)
3. Reslstor =>ERDS1TI681T fofumu (RHums Cutting 180)
4. Diode =>S5688G-TPA3 ffmumu (Aums Cutting 1d2)
5)qUnsaita:tASaviio
1. myutdiomumniu
2. Audan (Tweezers)
3. Emu (Fingerstalls)
4. Resistor / Diode Insertion Machine
R 6 ) MSALALATISISIY
msuAlylam 1) Wenunddnmmanunfiniu fasudlimmiaunsuiuf
__az.maaas:% =3__E,_§,£E==‘s 2) ImASsula:IAUEIAseY 1qUNSiLaztASaIINS
% 3) Ugummumumasglumssnyinnulasnns
| A =3§e§§§ | 4) 9:M0INSINFOUAMMNIASEITNSUS: 30:2:3388@:5@@33
Wmnynuwuuaaion i .
(Equipment Instruction and Records)

FM - ARP - 001 - 0
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