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ABSTRACT

An automation production line of head stack assembly (HSA) consists of 4
continuous automated stations. The workplace automated stations might create hazards
to employees; therefore, this cooperative project is aimed to design a safety system for
automation production line of HSA in order to mitigate and control any potential hazards
associated with employees who work with an automated station. Three steps of safety
design for the automatic production lines are: (1) software design by programming new
safety PLC codes to control the machines located in each automated station to operate
safely, even an interruption of the automated station; (2) electrical design by creating
electrical logic to control the machines operated in specified conditions and by moving
electrical load that causes a voltage drop at motor controller; and (3) hardware design by
designing and installing safeguards at automated stations and also by designing new
enabling switches. The test results indicated that the safety functions of automation
production line of HSA can be attained and concluded that: (1) new safety PLC codes can
support the operation and inspection works of station engineers or maintenance staff
more safely and conveniently; (2) machines located in an automated station can operate
in accordant with their safe design conditions as well as motor controllers can normally
operate after the interruption of the automated station and power resume; and (3) newly
design and installed safeguards at left and right sides of each automated station can
prevent entering to work area of machines located in an automated station and new
enabling switches help support the safe operation and inspection works of maintenance

staff much more conveniently.

Keywords: Safety Desien, Automation Production Line, Automated Station, Head Stack Assembly (HSA)
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1.1 anudunwazaduddy @nlnouulsuisiasgrsemansnisdn. 2555)
U3t dunn alulad 9110 (Seagate  Technology  LLC) iuuigmduduensauwis
Mrdnuassmirgesafandlasy (Hard Disk Drive: HDD) w3eguninidanudayaiiviwtindy
1 o s = L3 1 5 EI.I’ < d U = 1
mhganHIvanueInauiIwmes lnenaninsausntull w.e. 2522 MseinAanizoiusni dmwan
Tudszwelnyg vSHm Fuam wmalulad (Ussinelve) 3100 (Seagate Technology (Thailand) Ltd.)
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(Head Gimbal Assembly: HGA) wazamusznaumisu/ilisud i (Head Stack Assembly: HSA)
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wazanwlasy Jandauassedun Wulswulsznavaindaniainlagiinseuiun1snindue
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a oot = = o a 2 O e 4 =
Uit dnn malulad 9100 Toszuudnludd (Automation)  AIUANATEUIUNTHER
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1.3.1 argnsuansalutiivesyalszneuiisiu/ilsudiiavesuivn Sinn malulad
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13.2 nsoenuuuanuUasaieiugendud ldun nsdeudddniliiuewinead
(Safety Programmable Logic Controller: PLC) Wemmuadeulumsvhnuveaaiswnslunios
nansnluTilidenndestudoulumulasadeidlofinnissuniu

1.3.3 nseaniuumuUasasssulii 18 msadasdnmalwilieauaunisviney
veaindosdnsiiegluiouly wagnisdronisemaliiivinlfifausadulnianinoines
poulnsalans

134 pseenuuuaulasadudiuaniauad 1dun n1sesnuuuLazinaaannise
(Safeguard) figudmenaiewmdnsnluldd wazniseenwuuadnddmiudeulnunnisviey

(Enabling Switch) UeaA3oaNanSm TR

1.4 F8andunisAnu
1.4.1 NUMUITIUNTIULATNG U NNV
1.4.2 Maununmsaniiunuuayeanuuussuuaulasndsdmivanan1snansnlulifvag
LR =l o o
YAUTENDUMIDI/LVB UG
1.4.3 negauszuummlasaivesensrandnludivesgalsznauisuAdeudusa
1.4.4 AnzANaanwonle

1.4.5 ajUnauazdnvihgulansenuaniafinwatuauysel

1.5  Usslpwunlasu
ar o s a w ase w1 = o & a
1.5.1 szuuanulasadisdmivaienisndndnlulifvesyausenauiianu/lisudian
aanseannsiinguAvsiundnaundew JURnuiuniewdnsnlul@ wazasaudemeiens
nfupIeadnIvisegunsniluinioinandnlusl
1.5.2 uInInIsiauIssuuaulasnfedmivatgnisnansnludfvesyausenau
w 1 o - o s s a wa 1 =
e/ dgudiia ienssdumulasndeseiueaujURNS (Laboratory Scale) Tgszuud

annsolduldaselussdugaamnssy (Industrial Scale)
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\ASaINARSAILTR (Automated Station) UpsansnsHARSALUSIR (Automation Production Line)
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evlnstesiugtifmauaz msaieauvasadelulssnugaamnssuinUszansnmegean

(@n1ieng. 2549) lawn

Engineering e Aranssuenans muneiia n1sldaruilmnsmudmnssumanslunis
o L3 < s v ¥ P v o a 5 < ar
mMuntazesnuuugUnsaliniasinilvegluanmnisldvuivasndeiign nisAnsaasosdeniu
Sums18 (Safeguarding)  igaiadauluiniegadunsisvesguniaiiaiasdng n13119delsey

gRamnTsy seuUlniin MITEuIeeInIe eI (e
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guRwve TmBamsainauvasasielulssu
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Fenssulesd

2.1 aensuandnlusiivesynusznouiidu/idoudnia (Seagate. 2017)
aemsuansaluiidunssdatununiondnsusidoniosdinsildneufnmemunums
yhaw viliedesdnannsavhanldies Jamnzaudvauiifesnsnuquauammien e n
uidesnsauazBeauaiug uasnudsedunsie Wy uildgumgigaiuuyvdeemuld
aonsnansmluliasdeiiussans nmuazariaondsliiunssuaunnan esmnwinnu
ﬁﬂzjﬁ'ﬁmuﬁ'uLﬁ%q%’niﬁﬁwﬁwﬁaanﬁﬁmax@LLaLﬂ'%"m'%’ﬂ‘ﬁwi']ﬁgu anenskannludflUnussuy
wdaadnsldidu 2 Ussian Ao sruuiaTosdnsisdnlul@ 1iun szuuedednsildnoufiames
euaumavheluustumeuarfusinuaumuaumshouluturoufivie wessuuiaiesins
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gausenauiieuAdieudusa (Head Stack Assembly: HSA) \udiuusznauvesensanan
ln$w (Hard Disk Drive: HDD) uazUsznaudiedudu 2 viln fio gussadan (Head Slider)
wazuUIBU (Actuator Arm) yaUsznauiisATsudusadugunsaiiveufeanunsi 5,400
¥i0 7,200 soUsioundl FedpsmssruumssAniiinausiugt augnees uazaiiosgs dafy

msudnyauseneuiianu/idouduiedaldssuunndndnluiunuuyud thelilandnfnsing

@mnWwmummmmﬁmm'ﬁ‘uaaqnﬁﬂ

aemaningnluiivesyauszneuiisuilisudnia (Automation Production Line of

= oar = = o ;23 d s
Head Stack Assembly) wesu3um @inw walulad (Usemelng) 910n Usenausieinieddns
s Qe & o 1 ﬂ' as s dv
nlud® A, B, C way D Mvihussliaaiuail
1. Usznauimanuansafaniuluuiieny

o =l L% 1

. AALSEIIENUENSARAN VN TINUS U NANVUAYD LV BUY

2

3. gasugsnRan iR uLTLIBU

4. @Wernswsliiweskisusniananiuluieny
5

. BRW0UENIAREN ARANULIUIIDIUBNASS

2.2 Wuaa® (Bolton W. 2006; IEC 61131-3. 2003; ABB. 2018a)

2.2.1 dnwngiluvesiiuead

AWuweadvialusunsuiaasinmealnsaiass (Programmable Logic Controller: PLO) u
gunsalmuAumMshauseaiasdnsuienszuumavhauliiaunteedn aaddu aanan
Auoadiinnuadendsiuaeuiamed Aueaduiunisldnuiunsaiuauudneuiieesniunsly
nuFumMsiwnLaznsuanma fusadiidofinarsusznmsiidmalilssugnaiunssuiould
Fusadifuiy Wun

1. fusadfinmdangu (Flexible) Tunsldau nsldnuiiueadenafunuuies (Stand
Alone) viauuusiavanssi (Network) daheiiuuszavsnmnsauaumsvinnuvenaiesdnvie
NTEUIUNTNNU

2. Mmaudeusds (Programing) Wiuiiuead anunsavinldieuazidilade

3. msUszanana (Interfacing) vaaBuws (Input) wagte1ens (Output) lAnneluilead

4. msuflunIodautasdrdutunaunimiheureuaiesdnmiensyuiunisianui
gnemuaumefiveadyhldmenisusluddwesiuead Tnefilidniuseaduanglnlng (Rewire)

5. fueadiinuudusuazmumusioanmuindodlulsanugaamnssu ns1zgnesnuuy

Tivmunusenisduasiiiou gamgll amuiiu uasadusuniuaingunsaiddnnseing



2.2.2 SEUUNTYINNUYDINUDAT
sruumsThauvesiiuead Usznaude 4 dauvdn fe duilfumieussnananans @i
Huunaiowing duiBugunsnimaBousds wazdniiduundselniedl
1. difumielusiwawesniemiisussinananataiedfiy  (Processor  Unit or
Central Processing Unit (CPU) ¥iwtihfiuszanananudds
2. dwilduduna-lordnm (Input Output Section) wiadiu 2 @ léun
- ﬁ?uﬁam\'aﬁuwm—m’]ﬁwm (Input-Output  Interface) ¥utifideanssenitaniae
Wsiwawasiargunsninguan
- d@un1sdeans (Communication Interface) viwthiideanssewinaiiuoadaeiu
3. duidugunsainisifyudnda (Programming  Device) vimtinitausdslidy
wheANe (Memory Unit) SvimidiuiumdaiiesamsdenldeuanmhelUseawed
4. diduunassnglnih (Power Supply Unit) viwthiiuvasiniinszuaaduidulin
nszuansuunn 5 Lad dmsumaihnuesgunsainieluivead

1 '

mMahnuegigresiuoaiuargunsaliugIureIssuURLEATUAAIRIgUN 2.1 () uwaz (V)

Program
Inputs Outputs
> PLC >
] P
(n)
Programming
device A Program & data Communications >
memory interface —
Input g Output >
—» . Processor O s
— inter inter
¢ =
—p face face .

T

Power supply

(v)
sU 2.1 fluead (n) msvihauegisine uae (v) gunsaiugiu (Bolton W. 2006)



2.2.3 mwildlunmadeusddiiuiuead

1AsgIU EC 11313 (2003) AMvuanwildluniadeuddddiiuiuead 5 1w o
wantmaslaasunsy (Ladder Diagram: LD) #enduudenlaezunsy (Function Block Diagram:
FBD) Buansptudan (Instruction List: IL) ansAlaasifing (Structure Text: ST) wasdiaiudea
#anduwisn (Sequential Function Chart: SFC) flawiinanwuslassainswesuiazatsaziiaiig
LAnANRY uidulszneuveInsiloumdiidnvasifioat Wy dnuasnisussniadauys
ity dladduuiion msdlumdsiouannesinesunsuduitdeunniian weiamsadeudds
Tnezuuuunmad@eulunwisaeg insmnu

Tassuaniadnuilldnrvlunisi@oudddituiivead fe Lanmoslaozunsuuas
anduudenlaozunsy wssduitedldmuluusenidunsdiinm

2.2.4 LanARS ADTZLATY

14
L3

. o, o w o = &

wanneilaozunsu (Ladder Diagram) Hun wdgydnwalniiiugiuisesauauuuusiad
(Relay) uwaza9asliin wasmesinezunsuazUsenaumiesia (Rail) Madnewazeiivedlaazunsy
P 2 o o oA ! ral & a € v w o A d |
weltdmivwensegunsainduadndudhdudaioilunakiuresnssua  (Power Flow) uay
-l a ¢ o ¢ 4 a v a o W [ |
Hvparavserouallue1dnn WeRsuaulasiadenagun 2.2 svannsadnlaldity iy
1asiihniiaindaiugunisiinuvewewmesduanddugui 2.2 (n) awisaleulannes
Inozunsuladagua 2.2 (@)

Switch

L1 L2
L1 J) 0 o Motor +—U___O—®‘+
d.c. input (l\b Switch  Motor
Lz? Poér rails /

(n) (v)

JUTi 2.2 mwviuvesewes (n) maliswansnalii uas @) mslsuanneslaezunsy
(Bolton W. 2006)

WaNNSWeLLanMES laLNTUBE19Y A

1. Buns@sulaezinsuanndreluniaurnnazuuatans Inslewduuulcn 2 1@y Tduny
THLaEIEULUIYaUd T UG aus oL U6 (579) wagldunuisasiniinlnonanafidnis vaves
maslwi faguin 2.2 (v)

2. Susumedunmegnatey 1 Bunwn uazaumeiendwaeteos 1 e dwSuusazdu

YDILAAADS ADZLATH
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23 LwWANWead (Rockwell Automation. 2002)
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24 astesiudunseatniadasing (Occupational Safety and Health Administration. 1992)
2.4.1 wannsUoanudunsiy Usznaume
1. mMavasiumsduda (Prevent Contact)
2. mavesiulilidiuvessmednlnauiinusunsiy (Secure)
3. m3yteaiuianmnainauuu (Protect from Falling Objects)
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