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Abstract
The covid-19 pandemic outbreak situation, the consumers have changed behavior from normal
lifestyle. They have increasingly adopted online lifestyles. As a result, online trade has expanded across various
platforms. Therefore, resulting in the study of the relationship between marketing factors and response behavior
in buying OTOP’ Phrae products through digital market. The objective of this research is study consumer
behavior from digital marketing communication channels in making decision to buy OTOP products in Phrae
Province and study the relationship between marketing factors and response behavior in online shopping of
consumers with OTOP products, Phrae Province. This research is a quantitative research. The samples have
collected information from groups who used to buy OTOP products and who used to buy products online. An
online questionnaire was used with 420 answers. Then the data were analyzed using various statistics,
frequency, percentage, mean, standard deviation, Pearson correlation coefficient and linear multiple regression.
The study found that the consumer response process, evaluated using the AIDA model, indicated that
consumers had an overall high level of response when making decisions to purchase OTOP products. As for
the Attention and Interest stages, they were at a high level. The Desire and Action stages for purchase decisions
were at the highest level. Regarding the results of the hypothesis test, it was found that consumers of different
ages, education levels, occupations, and incomes have different response processes at a statistically significant
level of 0.05. All aspects of marketing mix factors have a positive correlation with the response process of
consumers' decisions to purchase OTOP products at a statistically significant level of 0.05. The product factor,

the price factor, and the promotion factor affects the response process factors for the consumer purchases.
Keywords: OTOP, Phrae Province, Consumer Response Process, Purchase Decision, Marketing Mix
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szfiauddlafiaviaueuardodudvieusnis. miLﬂuﬂiﬂwﬁﬁmﬂfyl,l,ag@mmﬁ%uﬁwﬁgu 9 Unaue 4) nsandula
(Action) Funougaviefiduilnaindulatedudwiouims mafunisulasenudadumanssyiiintulud uneui
ns¥anginssunsdndulatovesgnénlagld AIDA model Daliiannsoiinseiuassunagnsnismanldnssan way
thanl#fenauazUssdiumsddulatovesgnétogiissavsnm (7]

@

nilldnanndredui shligsedawaulafissfnwdstaonsmnainiidmadenginssunisdndulalu
nsdodudleveufmiaunsinunainfdranietesmiseoulat ieatuayuuarduaialiiminensg ity lu
viosdunimunsesenlunissmirendndusiuaruinisfidaunmifiyaruiazyariinduiifosnisveanain
aonndaaiuinsssuuayitvesiosiu sulufauielivsslonilunmsdadulalunsuszneussfnagdiiugsiaves
HUszneumsdudlenasdludminunslinssivanudenisvesngugndndmanelaegiawnuvausaly vivligsne
guyuansaAulawaztauld

o

2. An15ANUUIY

v
a o

M3ITeAsallunsITeideUiuna (Quantitative Research) uagldigunuun1s3deidad1539 (Survey Research)

Ya o o @ LYY

Taglduvvasunu Fsidesndumideniveuunuazeaziden lumsdniunside o

1. Usgnnsuagngudied

Usgmnsildlunisidondeilldun Ae fiinetodudlonotvosimiauns uandugfinedodudooulay us
doswnlinsusnunetoaudosulatifiuiueu Ssdnualigrs fvuavuiedogaes (8] nnsdnuaun
Hograviniu 384.16 usllomnuwiudvesteyalunisiiudedns §ideTufudegisdnau 420 deens feisl
afuauu1aziiu (Nonprobability Sampling) T438n1sdusiaag1auuuLa1as (Purposive sampling)

2. dodlofldlunsidy

@

w3 osdlefildlunisideidunuvasuaiuies nsdearsnisnainidiaidwmanenginssunisinduladoves

¥

Auslaa Tuam Covid-19 vasdufleveudwminuns useandu 4 dw fe

gl 1 wwuaeuaudeyamluvesimeunuvasuny MauiAfuladuduyanavesinouuuuasua lag
TdnwaurAnuuuulviienneu (Check List)

douil 2 Wuteyainiudnvaenginssunisldnudedinuooulat uaznisividelavanluindetiedsay
soulau InefdnwazAnuuuulidennou (Check List) uwazldunasinanuAniiu (Likert Scale)

dwil 3 deyaieatunszuaunisnisnovauewesuilnalunsiadulatodudlonoy Uszneude anuddla
(Attention) A1l (Interest) Anuiasns (Desire) 13iadnlao (Action) THunstanuAaiiu (Likert Scale)

dwil 4 FeyaiRnatudatenenismanniifnasonsinduladedudlefevvesuslnalusuuuvooulay 14
WnsIaAuARLiY (Likert Scale)

3. MIRTIAEBUAAAMYDLATB T

ﬂ'aus;vﬁammﬁuLLUUaaumuiﬁﬁmimaaummLﬁaqma (validity) wazanuundede (Reliability) 104
wuuaeualunsidenssd ieliuuuaeumuiivsyansamaniian annmasvaaoumeiainidedio (Reliability)

laen1sinauudeiiovesiuuasuniy §37ulavin1sasiaaeuauiiswmsaduiient (content validity) 910

Journal of Manufacturing and Management Technology (JMMT) Vol 2, No. 1, 2023 (January — June)




MAINALULAENISHAALAZNITINATS

MM I .
NERR R U9 2 auudl 2 nsngimu - 5UIAN 2566

a °

Werwydiwau 5 v wieuwdlvsudgsmuiilasudtuugdt uasihdeyaumardsiaiuaenndes (10C) lag

<

e eXe

adentoruniAmAvlanuasnades daud 0.5 Yuld [9] FauvasumunmuaniiA1egsening 0.82-1.00 N

o)

wazuvUAe UM lUnadauiungudIegs $1uru 20 ga 9rndutmdiuimmanud ety (Reliability) vos
wuugeuny winendldiudansaus 0.70 Tl Sedannsadeiold uandulumunasinessiuiion wuaeuay
ll41d93s mamanaaouanuidesiunuuuasuat IEd

dwit 2 Hudeyaiierfudnvasnginssumslinuiedinueeulad uaznsdedudeoulay fennuderiy
Wiy 0.883

dauil 3 Yeyaiiertunszurumsnevaussvesuilaalumslavasitunietedsnuesulay Uszneue
Ausiala (Attention) Auaula (Interest) Anudasns (Desire) n1sindAulade (Action) dewuuasuniu dara

Wesuinu 0.703

duil a ﬂuamammﬂuﬂamwwmimmwumamamsmﬂau’lwaaum‘lamﬂmmN‘Uﬂﬂﬂiuiﬂquaaula 140
ARSI 0.712
4. nsifuniusindeya

fRdeldvihnsinwuaziivfeyase 4 sieaviBeadsoluil

a

3.4.1 unasloyaneni (Secondary Data) {unsfuaidayaanunasenansiiansdslaain unau tenans

U q

a SNy

291N 15815 nilde Inetinus 3WEJQWU’JQEJV|LF]EJ’J‘U’EN LLau‘U’e]llﬁﬁ]’mGUL‘Vl@iLu@] ‘VIlI‘UE]lIaL‘UuUi”IEJ‘lﬁjGi@ﬂ’ﬁﬁmﬂ’ﬁﬁ?]jEJ

=

3.4.2 unasdoyaugugdl (Pimary Data) iunisifiusiusideyaitotaniinsest deideulddndunaiiy

Y

fegnasonues Tnsthdeyanngnouuuuasuansninmsiuidelavanluaietedinuooulatfiiinadonisdnduls
Foaudlovoyvasfuilan Mnngusegne S1uau 400 Ay

3.4.3 thdeyaildanmaiuiuvaeunusnmnsiesgimneismadfiulusunsuaesfinnosildifiens
AATIEIMeEDA (SPSS)

5. MIBATIERveys

o

HIT8TIUTIUUUEDUAINVINUA 1ABYIIN1SATIVEOUANYNADILATAINANYTAVDMUUABUAY LN BYIINTS

3

AAsEndeya %aﬁﬁaﬂﬁﬁﬁauamﬂLLuuaaumuﬁiwmuiﬁmﬁﬁLﬁumimaﬁ]aau%ga N1589s9ia N15UsENIaNE
y
Rl

uazlinszitoyavneada selusunsuneufmesiiliiiiensieseineadia (sPss) Aradafldlunsinsesideya o

Al
3.5.1 Mmyangvideyailewuvesneuuuudeunulagliatinidanssaun (Descriptive Statistic) Ingldlunis
AAT19% AUA (Frequency) 598z (Percentage) ALadY (Mean) wazdiullaauuiinsgiu (Standard Deviation)

aa a &

3.5.2 MyAATRanAdieyu (Inferential Statistic) {ididenldduysyansanduiusuuuiiiesdu (Pearson

< ¢

Product-Moment Correlation Coefficient) il anAdudszans anduwus seninsaassanusiiudaszainiu Ing
AvunneidmUNIsLan UL AdLUSEANS avduiusLUULesaY Fall d1An r SAmnndn 91 wanedn 3
ANNAuTususEAugannn a1an r da1uinndt .71-.90 uanedn danuduiusluseeugs d1dn r da1uinndt .31-70
wanein denuduiusluszauuiunans §16 r SAmnnen .01-30 wanedn Sanuduiuslussausm 1 r Saniifu

0 uansd ldflanuduiusiu uaznmsimgiannesnygas (Multiple Linear Regression) itevansnaseninaduys
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3. NAN15I8

£% £ (%

mudeyasuuszrnsmansvesiusineiineunuudeunudmlngidumends Torawde 33.38 U dn1s@inw

Y

TuseduUsyaed auluduwesnedaduihnensieninanuresdy Sneldiadsdnlng 10,001 - 20,000 U
Tugumgfnssumslinuiedinueeulatuasnistoaudleney wuhdnlnyldedn Huadotedauesulatindn
sosasundulard nariildaudlvgazegszning 18.00 - 21.00 u. dwlngudrgldnalunioiedinuosulat
Ustanad 2-3 Falus uaziimsldnuaiededsauooulatinnu menalunsdedudooulatmszusendanalunsly
Fontidw audlumsdsdodudesulativssun 12 adwiodion uartondiuazuszann 2 Fu fswdigluniste
Audiadaglurag 151 - 200 Vinsonss

dmsunsnngideyaieatuidom suuuwesmsiuielavanluaierisdinuseulat nuhdnuasves
dofiturounasiidinarenisiadulatedudlonoufio fdnvastonutiusoazBoauas yaiuvesdudidundn
Tnoguuuunsdeasndnidudodumedidn uardnvasidomvedfivmilavaniivnauesosdidomfaunszdu
dowau ilade fdevidsatumsuusthiinfuiandeiu dulszneu auauti msliduusinsld

Ingdadedrudszaunianisnainesulal Usenaunie ndndmuel 5101 981190153 N5ELETY
ngmann Suarentsnovauasvesuilnalunisinduladedudloney T¥nslinszsinnsannssnnauuuuduney

(Stepwise Multiple Regression Analysis) @fi@#ildlun193tAsigiaun1sanneslBadu (Linear Regression Analysis)
nMsvadevauuAgluns@nmanudiiusvestady viedudsdneg Aldmnsdangalvl ilevinsiinseitade
dnUszauminsmandiiansnasenismevausdlumsindulateduileneuiisyiutedey 0.05 fnan1sinszd
arwduiusszridedvamlsraunanisnainesuladiifnadenisnovausswesfuilnelunisdndulate
duiloney nTinseilaensiasisianneeny (Multiple Regression Analysis) wuutumeu (Stepwise Method)
diemanuduiusseninaiulsauduiuusdasenateds Tduusdassuiasfafianuduiuslufiansle (Fauan
vaaidvau) fusuusmuasiissiuauduiussusulsmuanndesiiiesds msinseiadedlldiudsdassimun ¢
fanys Yadeaundndud Jaduausin dadeiutemienisindivung wazladonsduasunisnsal dausndsniu

Ao seAumInevaussveajuilaatunstedudlonsy nansinieiiloswuieidulsdaseliuandunisnd 1
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A15°9% 1 AnedeuazdiulsauuannsgIuresuUsildlunsiasen

fiauus X S.D.
1. MInaUaLevaLUIlnA AIDA 4.10 0.61
2. Yaduiunandou 4.39 0.60
3. Yadususim 4.33 0.65
4. Yademutemnenisdniauiig 4.46 0.63
5. Yadesmunsdaaiunisnain 4.22 0.67

A15199 2 ANFUUSEANSANFUNUSTEMINRILUTDasENMUANUALUIANY

fianUs Y X, X, X3 X4

Y 1 752 780% 686 635

X, 1 T8 672 621%

X, 1 601 590

Xs 1 760%

Xa 1

o fuusnnu Y= ssfumanevauesvesiuslaelunistedudloved
a - eadl
by = mduUsEavivesemuduiudsenineiulsdassusass
AuAILU AN
fandsiu X, = Uadeiundadue

X, = Yadwausian
X, = Uaduautewmenisindinuieg
X, = tadusunisduasunisnann

WeAnwiauduiusseninsiuusdassudazanuinldiifulsdaseelanianuduiusiugndn 0.80 N1ag

AebiAndymanuduiusseninsiuusdaseieiues (Multicollinearity) sulunmsasdiufeauyfignuiiiumaia

NMFATIaAneNY [10] S18azideaUsINGLUANTIN 2 LaglanIHanTT

M13197 3 HamMTiinTEiaaneenuuuiuneuvesladennsaniiinadensinduladeduilonsUminunsvas

Huslaalugduuvesulal

fawensal b t sig
1. Uaduiundnsiun 259 4.653 .000
2. Jadususia 196 4.653 .000
3. Yadeiutesmnanisdniiviie 42 639 489
4. Yadusumsdaaiunisnain 363 4.653 .000
sl 582 4.316 000
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R=.800 R®=.640 SEE =.3713 F = 246.94 sig of F = .000

Weuaunsanneylanadl

Y =a - bx; + byx, + by,

SEAUMIRBUANDBIUTIAA = (0.582) + 0.259 (Uadesmundnsioun)
+0.196 (JadwAusian)

+ 0.363 (Jadgaunisaauasunisnain)

NANTNN 3 Han1sBaTzvianneenuutunauladennisnataninasenisindulaveduileneuimin
wnsvasruslaaluguuuuseuladl vinlildaunissedumsnevausswesiuilnalagaiunsaasuladn mndeenslsiseeu
n1snevauavesruiiaalunsdedulatiedusloney detadeiunindnd 51a1 wagn1sdaaiunisnain lned

A1u15085UNeNSHULUS RS PEAY 64.0 (WAN58NRINAT RY)

4. A7UNANTTIALUALITAINANTTINY

a

NIl duanAdedalna §Ideldnsideduiu saludnsidedmssaulagldisnsdudiegsuuy

Y a g a v

11233 lneAndenanznguiuilnainededudleveuvesdminuns wasiludfiwedodudeeulat $1uau 420

U

a aa a o

Mog1e Aineideyalaldadfdanssauusenaudie MviA1sesay Aade uazadfdeyuudmsunimegdeu

L o oo«

auufgIu MgnsmAduUsEantanduiusuuuiiesdunslinneionnesnaaitemAduUssansanduiusuag
dvBnasenintinsladudiunaumanisaaniunssuiunmsdndulafioresiuslaa ieiunfiansananuduiusnsedu

o o

Hed1AN19EDA 0.05

o

a

wan153devnensrurunsdaduladovesfuilaanudn Yaddrunaunnanisnata Sanuduiussenis
novauasosuilnalumsiaduladodudilonsy finuirtadodiunaumamsnaianndadefauduiussenis
novaussvesfuilaalunisinduladedudlenouludmiouns Fsaonndastuauidoes [11] fvhmsnudade
dunaumenmaneiidauduiusfunginssunisdeindosguinsivesiuilaaiiondeluanfmiauyusd dwud

Jaduarunauvnanisnaiayndadenasdadedunisliuinismssenuuunelueshfinnuduiusiung Anssuluns

v
£%

FodudaTosguiu

Yadudiudsraumansnaineeulall Usenaunie ndnsiue 51A1 999N190153A9 1MUY ASELESUNITRATA
finasensmeuauasesfuslnalumsinduladedudlensy fomAdefldsuiunsinmiadvdutszaumsnisnann
soulatifidmanonsinaulade wunuiseves [12] fvnsAnededrumenisnainesulaflunsdedoruidu
Kaugdn Anudrditafedunan wegmsfnvianmdudiud fnadensinduladodudurutuseulateshed
Todfyvneadnf 0.01 uwarluaddevesiyay [13] vnisAnundaduautszaunmanisaain Jaduduanudnug
uronsdedudnesulad YaduaruAndiuiewwiinnisuslanedrededu fiflnasonisidendedudoeulad Tny

NAN15I98NULN U9 8d1UUseaun1an1SAaIAA IUNTELASUAITAAIN WALATUNANN N TNanan1sAnauladaduan
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v
N o a

poulal wenandalnuidevensiiva [14] nuidnwardiuuaaadanuduiusiunistiaudAyivaiuyseay
yamanann Taefuilaefiiusinunistedudunnietuaglieuddyfududssaumansnanndunandusiuas
nsdaieBunsmaneiuansnediy

faiilunsinaulatodudleney Saminung Aitadedundnigt 9101 warnsdaasunsnainddvinade
nsinaulade esnanautivemandusinsusznaudenauslovifiausonouaussnnudiosmsvesguilnaly
Sesvas AnWFDTIAN USRI ATAUAIIRssIUsUsessULUUENYAIzIInnsTENER A wardnvasnauianssy
Tunauandisng 9 sulufaimsdaasunsnaindiiingdalusluduan uan wanuay shlsifuslanlasunaussloviannnns
Jodud anusamevaussaudesnsvesuslnald fuslarazanunsndnauladodudilddetu uarBuiazide

AlgaenunTulunsteduaesulatluwsasass [15]

5. VDLEUBLULLUINIINITANTEUIUIF8ATID LU

INNsANEIANNAUTUSIEnIdadenansnaanas ngAnssunisnevauaslunistedudlonaudaninuns

aa

HrunanfdviavieiduusslenisedUsynaududleved awnsaldusslevilunisdnduls Tunisusznougsfauay

@ £%

auflugsialinssiuanudesnisvesngugnandwunglaegne munzauluewandesnisvesiusinaudaznguyisey

LY o v

lnamstianuddgsensuidelavanlugiuuy fiduiivaiausuwuyeiail

o

1. Mefnyidoadaeluasiimafnududussinnduiinasonisiuiluaotisdinuesulat wazdsnasie
nsinduladedudn

2. msfnwidendatelumsimsfinyifoogareidos iesnmaluladintnuAsuuasuasAmih 0193z
dawalvinszuadiouuazauidnvesynnadsuudasiununan

3. mvsfinsfnudadesnuiug wu Yedefdmanenissuide ewinUssdninmvesemnidessulati

= o [

Wuladuuazddnenings uiannran1sidemlvnsiuinguilaadediseiunisiuidenives Jedawmananszuiunis

U

novauasesuilafireduduaruinsdadululiynnin

4. msvhmsAnwiruafnazaufesnisvesiuilnnsodelavanluedoviodrusoulatiegauviase e
Tudagtunmsmlamanuissievionsdnsazilinansduyanamadoosulatdmalifuilnafnanuidnsaauas
sesudedolavandndn Melitoudoyaluimuuiuuginagnsmenismaalinssiuanudesnsvesiuilonngis

w3 duseAninngegeasnemnulauIsumenisuedu

6. AnAnssuUsENIA

a1 '

unAATeEel Wuduniwesiddutes “nsdeansnismaianidviandwmanenginssunisinduladoves

£

Huslam luga Covid-19 vasduAtlanaudamiauns” lasuiulssanuaduayuainumIing1ausvi ansandg

Y 9

YauUszanu 2564 wazdnsaaaralameninunsaundusgeaainamssnandivasiidgivannyinuntieUsyiiunsay
9 9 Y U 9 9 9

U o
v v

nalmuurih swlutsdeiausuurang q Mduselovinenuidelunssll wazsvouaudnaULUUaDUANL HUSENBUNNT

q U U

v v
£ v

loneudwiaunsynvituilimnusiudelunsifivdeyalunisdnidunuideluased waziivnlildveveunssau

wMIneaesvdinensing NatuayunuideuarisuideildlinnusudelunsinideaudiigarminingUsvad
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UNANED

U

o

ngUszasdiienivaevantinislninvesTand wiuldaeuiisunnsgiu (Reference standard)
lusunsivaeumeIsnssualvaludmiududiulsenounsesdu Feanunsausvantazuenueznguvedian laegi

o a a 3 o o '

faLauaInanuardnaIuduiuaugiusng tnevinsfinmainianaeuiisuuinsguwsiasUssnuas Tanfieeg19ves

L Ag 7] q

v
a ' a o a

Fudruusznaulnieslu Lazandunisnivaeunieionseualnaiu (Eddy-Current Testing) ilaAnwianwaglaznis

a

Wasuwamendudyanadufiuaug (mpedance signal) HANINARDINUINFY BN RAUTVRITandIaE19vTn
finaq awsaszyUszanvesianle 2 ngu Ae Ferromagnetic uay Non-Ferromagnetic aMndRyaaufiusinguumii
JouanmaTgnivunogstiniau ﬁm%’ui’m%uahuﬂﬁzﬂauLﬂ%‘lmﬁuﬁé’ﬂwmzLé’ué’fgzymﬁuﬁLLmu%“lﬂﬁLﬁEQLé’uﬁﬁyiywm
YayianaauLisunInggIu wasnan1snsIvaeuandaneininvesianaeuiisuu1nsgiu (Reference Standard) waz
Fudhuuszneuedesdu (Aircraft components) PnMsuUasdyaauBuiunudnuiTianUssinnegiideuieiauiu
Tvlsening 2.3-35.2 pQ.em. wazAnsudn 1581319 4.90 - 53.90 IACS% Tan nnifleuda1sening 112.8-177
uQ.cm. wagmstilihdiensewing 0.97-1.53 IACS% BeandRvmilaiivesiantis 2 Ussiam Saruaenadowiuaus

RINTVDIIANINNSAN Y

q

AEARY: A0UWIBUNINTEIU NMIATIIERUMETBNsTIALAIU dygaBuiiuaud aauduvulni nsuilih

Abstract

The purpose of this research is to study the mechanical properties of materials used as the reference
standard in eddy-current testing for aircraft components. They can indicate and identify the material type from
the impedance signal, which obviously occurred, and the transformation of the rotating eddy current testing
signal changed. The results found that the impedance signal of each material could be classified into two

groups; ferromagnetic and non-ferromagnetic, based on the signal characteristics shown on the display screen
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where the zones were clearly defined. For aircraft components, the uniform impedance signal was compared
with the reference standard. The electrical properties of the reference-standard materials and aircraft
components received from the impedance signal gave a resistivity of 2.3-35.2 uQ.cm. and a conductivity of
4.90-53.90 IACS% for aluminum. The titanium had a resistivity between 112.8 and 177 pQ.cm. and a
conductivity between 0.97 and 1.53 IACS%. The electrical properties of both types of materials were consistent

with the specific properties of the studied materials.
Keywords: Reference Standard, Eddy-Current Testing, Impedance Signal, Resistivity, Conductivity

[

1. ANLAZAUEIAY

v

Jagtuymainsiunsgenizeniaeu (Aircraft Maintenance) [unildluavindniidesnisvinuzuas
anutunglunisufiinugann esesiunaradsarudedudniumautsiulugaamnssunstuiituun gty
Tunisiann wdn uasUszgndldifeatuiudiuaiestu nmstrgsdnulasaiaedosdulimuddyuasduiusiuns
T¥nusnniign dahlugnsiamuuazuiuugsdunats 9 fusdrdeiios lnsamzypaimsiunismaaoulaglivians
Tunugeuthzsenas iy ns1eynnsiesey Ussillunatiiednaulaifoniufsinvesgnisauasylasans [1-2] ms
Wannszuumsiitesusesynanssumsvaaeulaglivinats (Non-destructive Testing; NDT) Tunugeatiigsennis
o1y axeliyaansiinunsiiniuiazeusuiiinuslunsnsiamsesanuliiserdomnasgiu Idegegnies utiueh
anunsaUszdfiuduiiinismeaeulaglivianglunudentisseniaeuldedinluszuu ldnzdunmegeumses
arwildseifiesiituarldin Insamzduduiifesnsnuisiugias wu nusseaeuisnsualuanu (Eddy-Current

Testing; ECT) a¢ldnsiamsesunninawindndieaulags (Sensitivity) [3-4] Snviadssivamsiunazanunsanenyin

@

ana1nnsildsuLUasdyauduiiunud (Impedance) veansnaaeurielsnseialyaiu (ECT) amugudnyazves

v
v o a ]

doyayraunusnglaluegrefdmiuiantudiulseneunsesiufliowseuiisuiuianaeuifisunnnsgiu (Reference

q

a v

Standard) [5] 9InM13Anwa3deiieItaaiunImaaeuiansiingng 9 dusutudiulsenouniestusieisnssua

lnau (ECT) wuanisnsaenananunsaviinisasivdeuiagussianegiilonuasinniendaluianidauddgy

q
v

lngianizog 198 WuduTudIU Aircraft Tube Component, Fudiulasasneiuasosdusaiitioy wasdudiuununts
a6 (Fuselage) {usiu wazaunsonsiadeuseaunnsewisenudmeiinTuuniuuIndn vz vedyaadun

Auaudiuananeiu [6-8] egrdlsimunisnsiaaeuianudndudeddiunusesunnsesiuwuudmsuianilings

v
a

FudrUsenoumsastutdusILNIn F93UdIUAINE1TISIANABUT I LINILAE A DT NAN9U SEA FeTUTunadly

o
LYK

wiganasanstddmsudniinwedrmeasulaelavitaterinuegedlunugonviseeiniaeiy [9-10] asy 9uIdell

o

noUszasALiednwaudividliilivesian

q

Judruuszneusesurilasiieg WelSsuisuiuianaeuiiisusnnigiu

AeIsnseualvau (ECT) dwmsuldusnuusdygrusuiwaudnusingueslssinnianilsuaniuaiueinineiunau

PhlUadsfunudusuudrsununsinaaumesnsewalvai (ECT) wisldlunisnsiaasusesuwandnauisansa
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2. Y49 n30sdie uazaunsal

Y

1) Janaeuiieuaunnsgiu (Reference Standard) lddmsufnwnansenuvesviiniandodyaiuveinssua
lwmutﬂ"aiﬂLLuﬂM%‘aUqéﬁyﬁuﬁmi’aqﬁudwﬂssﬂaULﬂ'%"aqﬁu lawn eadidey nsa 6063, wunilidau (Mg 99.90%),
Tmdlen (T 1nsa 6AL-AV, ndnnd1arsusuuiunans (Hyper-eutectoid) insa AISIL095, wannd1a13ususi (Hypo-
eutectoid) AISI1020, tnanndlsadiy 1nsm 304, NoaLnasa (Brass) bnA JIS SH3250C3604, Nadwad (Cu) Ln5a JIS

H3250C1100 ag Az (Pb 99.99%) vunmamudusinuguinans 20 ua. AW 10 Wy, uaneisgUil 1

E‘Uﬁ 1 JanaeuLiieunnsgu (Reference Standard)

2) Budrulsznavvenniesduivinnisfine laun wisegiifleuuinsgiu Al 7075, wislnnideauinsgiu

6AL-4V Ti, Tube, Welded flange, Flange, Al Tube, Turbine pipe &g Turbine Blade Wudy LLaméﬁg‘Uﬁ 2

Al 7075 Fudiu 2 (Welded flange)

(uvivogdidessInsgu)

Fudau 3 (Flange) Fudau 4 (Al Tube)

s s
17 1

6AL-4V Titanium Fugu 5 (Turbine pipe) Tugu 6 (Turbine Blade)
(uvislmmdesisinggng)

v
1 a '

JUN 2 Tanvudiulszneuvenaiesiu

q

[

3) 1A30INTIAOUMIEITNTTIELAIU (Eddy-Current Testing) dwsuldnsiaaeuiiioszyuardnuunyinan

2INALIUNE1T29910 @auUsznauns aandullneusuniunisnsiadeulagluvinanennge Tulssina lagldiaios

A3RdeUIBNIERAlMAIU JU Mentor EM Eddy Current fauandluguil 3
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145[14 548

U 3 AsewmsiadeumelsnIvalraiy

3. SunsunsA ey

1) ﬁﬂmﬁﬂwmzé’@@m%amzLLalwa’Juéuaﬁa@aaULﬁﬂummgm (Reference Standard) lngn13m329@au
Feindesnsaoudeiinsvudluaiu Flnsuuuuiiui (Surface Probe) sfidnunzuuunuurinunanyaifismio
Absolute Coil miU%“Ué?qmmummgm ASME Section V, Article 8 [11] fLumaU%“ué?Mwauw%wﬁm avUYuda
Arafl fdswes wazsaila aensamsaeutiusulfidusnesn (Lift-of) suumauauny X wéaksaudd 200 kHz.

M&aeIeunL X wnu Y windu 14.5, 14.5 auadu wazusuyawla 330 83a1 n1susuamsfiwesluaiowsivaey

dmSunsmeaes AannT1ei 1 uazdtegalugun 4

A519% 1 MssemuazeulunIsmIvdeaunIdnsekalaIu (Eddy-Current Testing) [11]

#2In5998au (Probe)

vlipiins1988u (Probe Type) Surface Probe

dnwaizinaia (Coil Type) Absolute

PNAFINTIAERU (Probe Dai), mm 3.2 i
aeidouste (Cable Type) Microdot to BNC somie
Fremudldu (Frequency Range), kHz 20-200

on

nsUSURNASaIRATIAEDY (ECT Set up)

200.0

Twuavingu (Mode) Phase Mode

g v . 14.5|14.5d8
ARG (Operating Frequency), kHz 200 .
fdswey (X/Y dB Gain) 14.5/14.5 ST
U%Ué?ﬂigmﬁ/\la (Phase, deg.) 330 = g0
dnsrgudyaal ( Sample Rate), kHz 1000 JUN 4 fpg1eAnsUTuRTluAIeINg ey

2) ﬁmsmwaﬂizwumaﬁm%}uﬁauﬂizﬂa‘um%"aqﬂwia ”zyzuu’lmﬁumﬂﬁzl,t,alwmu (Conductivity % IACS) e
Fuunviiniandsdwadedyaavesnszualnaiu lngldndnnismaaoudinisialaiii (Conductivity) w3eraina
Frununialiii (Resistivity) @ 99z denaron1sildeuulasduiiuaud (mpedance) vesunainluiinginasu n1s
maaqﬁmmzaﬂumﬁﬁLLuﬂiJaqlé'ﬁ'jqﬁLfﬂuLLUUﬁWLLﬂmﬁﬂ (Ferromagnetic) wagliiluuinan (Non-Ferromagnetic)

KanINISUSUATNNS TR0 IULATDINTIAEDUA NS UNTAADIRNNATTNT 1
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3) Wisuisusiegswesdygrunsildsullasduiinaug (Impedance) an1sunluin (Conductivity) 3o

A1AUATLVIUNELINTN (Resistivity) seninlanaeuifieuninsgiunagiantuaulsenauniesiy

4. NANITNAADY
4.1 HansAnwanurdy VeI seualratuvesianaeuLiieunnsgu (Reference Standard)

PNMIAITIALaE TV Tanieg v linnneg NlddmTunandudiudsenauiasestu (Aircraft components)

v '
a ' dl

wardudiudug Mierdes iofnwdnuuruaznisivisuulasdudyaradufiuaud (impedance) 91NN15AsI9E8Y
fesnseualvanu Ingldiansvaaeu Lift off laud Judiumanndnlatuoeamnuiuin 1nsa 304, Tudiu Mechanical
Parts (i&nndn 1n3m 4043, Anndia3osiiosuiu (Cold Work Tool Steel), Fuaanlassasnsiaindasiuogiidey
IR 6063, TanUszvaunadas (Brass) Wagnaduas (Cu) Judu nansanwdnuusdayiuduiiuaug (Impedance)
NUIMWANTENUVRITANTLAR19) liAnnsivasuulaswendudygrudufivnuduasdnnuwansisiuegadaieu d
awsauuslevdng 1Ju 2 nqu A Yanngu Ferromagnetic wa¥aniifinaandAduusivin uay Sagnau Non-
Ferromagnetic #i3o¥aniilifinuauifiduuingn Ssannsovsiuasienuesaiatanldanmauisuiiousuduns

UFuRsysne (Phase, deg.) LBt wandnuazvedyauiusIngeaguin 5

Cold Work Tool Steel  High Strength Steel (Mechanical Fart)

AlsI D2
4340 Steel
Ferromagnetic
Austenitic
Stainless Steel 304
MNon- | } Brass
Ferromagnetic
Al 6063
¥ E
Copper
3UN 5 doyayraBuiiuaud (Impedance) JUN 6 doyayrasBuiiunud (Impedance)
URReG P RERN IR vaaianapULieuNINTE U (Reference Standard)

HaNSANWIENwYYeIdyIMuBuunudveianaauLieulInsgIu (Reference Standard) iednwunviindan
Fedwasodyyruvesnszudlnaiu Inglduannsmageuainisulaidn (Conductivity) n3aAiaauauniIunsiviin

(Resistivity) #eazdanananisiudsuwlasdygiaduiiuaud (Impedance) wannagual 6 wuinanuazvodudyyIn

a A 1

Sufiunudvesianngu Non-Ferromagnetic Tiyuadndasanueniveududygaddnvasiiunnaisiusgaiu

P Y o

edn Januintanuannanliaiy inse 304 (SUS304) danuenivesdudyainuazyumladvdsiosdian (§198aunu

o o

+x kae -y) dmiuiannaag (Cu) Ianueniveddudyaunazyuad mawnian dunnaindudiulaaiinisii

i Ad 7] 3
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[

i (Conductivity curve) FuinnisiUdsunlasdinuurveadudygyrasdulunuandfiemevesianuiavelia wand

AAudun il (Resistivity) wazn1stilidi (Conductivity) famsnsdi 2

M15°9% 2 ApnuiunuliihuazensiliihvesTanaeuiieuninsgu

. AUAUNUTHHN; A5 RN,

i Resistivity (uQ.cm.) Conductivity (IACS%)
agiliilua 1n3m 6063 (AL 6063) 28 61.58
wunfiigen (Mg) 4.6 37.48
Tsndew (Ti) 54.8 3.15
wannaliaila 1nse 304 (SUS304) 70.0 2.46
NOUNEDY (Brass) 7.0 24.63
129uAs (Cu) 1.7 100
Az (Pb) 20.6 8.37

v
o

4.2 wamsfnuanuazdyguveinssualnaiuvesiantudiuusenevveaasesiy

o

o a a

gﬂﬁ 7 LLamé’ﬂwmzaiyzyﬁmauwLmu%maﬁaa%ua'aut,ﬂ%"mﬁuﬂszLﬂ‘waqﬁLﬁau (A) lauA Part 1 (Tube), Part
2 (Welded flange), Part 3 (Flange) Wa¥ Part 4 (Al Tube) ddnwugvaududyyruduiuaudodlulunngiiunie
TndiAssiuidudnyanumesian Al 7075 wagyuiadudannnindudya uesian SUS304 ednadafuluanny +X
(VOULNTENINNTAANGY Ferromagnetic way Non-Ferromagnetic) %qﬁmmmeshdﬁ’uLﬁuﬁ’igigﬂmmaﬁaQVLWLWLﬁw

\NIA A4V 88139TRLAN LWaRdRaguUn 8

™ SUS304; p = 70 pQ.Cm.

Part 1 (Tube); P = 35.2 uQ.cm.

\ Part 3 (Flange); P = 18.8 pQ.cm|

N4

Part 4 (Al Tube); p = 7.9 uQ.cm)

ALT07S; p = 3.2 pQ.cm.
Part 2 (Welded flange);
P =23pQ.cm.

Cu;p = 1.7 uQ.cm’

JUN 7 dudyananswisunUasduiiuaud SUN 8 duduaainsiasunlasduiuaud

o o U o o

v v
a ! a '

vaudUszianegiiilen (AV vosudmUszIaninmie (i)
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dwiutudiulszneuiaiasdu Part 5 (Turbine pipe) wag Part 6 (Turbine Blade) uluianuszavlnndey
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fyuladwdwendudygradufivaudidlndaglnmden tnsa 6ALGV uafienuenuanasiudnieeiiiowinais

LA URITUNUUUTUNUT I AN IENUA DN 15 A sUKUAIAINE 1V LA UE Y1 UTINTUUUNINTBUAAINATDY

LASBINAABUAIEIDNT Y a AU

M15°9% 3 AARiunuliiuazAnstlihvesTandudusenouesesiy

. anudum Ul A5l
o Resistivity (uQ.cm.) Conductivity (IACS%)
uvivegilitlenannsgu (AL 7075) 32 53.90
wislnimilenannsgu (6AL-GV Ti) 177 0.97
fudau 1 (Tube) 35.2 4.90
Fudau 2 (Welded flange) 23 74.96
Fudhu 3 (Flange) 18.8 9.17
Fudu 4 (Al Tube) 7.9 21.82
Fudau 5 (Turbine pipe) 144.9 1.19
fudau 6 (Turbine Blade) 112.8 153

M31971 3 wansenAuAIANE LI (Resistivity) uazAIN1sIlWi (Conductivity) Yaauviaunasg
ogflilew, oy wasdudiutssnauriesduiivhnmsinyiiensasouauaudinaliihvesduduiigniedouin
Feansiadevtestuduisazeiawazuunltuvesidinandniuania 2 Ussan Ae eafilew insm 7075 way
Inundlen insa 6AL-V nan1sasivaeuanudumuliivesianlnitlonsiensening 112.8 - 177 uQ.cm. wagns
W lninfiA15e1319 0.97 - 1.53 IACS% dmsuianUssinvegiiflendidinnudiumiulniisewing 2.3 - 35.2 pQ.cm.
wagAmslninszming 4.90 - 53.90 IACS% Fauansliifiuinnismsaaeuieind snaaeuseisnszualvai
annsavinneTanmeesiidudensrualindliiduwiminuasduwiminanmsianinilnihvedanglagdsan

manageunszudlalulasuIndyaaveintsiuasunladuiiunudiudunsiuanisdalnii [12,13] Wusu

100 r 200
E) S 180
80 ! 160
[%) . —_—
g 7 e 140 ¢
= | S
X 60 \ 120 G
z J 2
S 50 S 100 >
g \ <
S 40 Q & 80 S
© 7, ) 1%
c A & v
o 30 N .- 60 o
o b/,)/ o A
20 - & 40
10 __‘_‘:_-:’ - 20
of WAl - BERRSELEETEE L —— 0
Part 2 Al 7075 Part 4 Part3 Part 1 Part 6 Part5 6AL-4V
(Welded (Al Tube)  (Flange) (Tube)  (Turbine  (Turbine TITANIUM
flange) Blade) pipe)
® Conductivity % IACS @ Resistivity (uQ.cm.)

JUN 9 Anuduiussening Resistivity uag Conductivity vesudiuuszneuiniasiy
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, QP8 - S
PNNANITANYIAIANUATUULITEY (Resistivity) wagain1sualnin (Conductivity) WanImNUELN UG TEWIN
AnsandAnslaiweuvissnsguogiilen Tnden wasdudmusznauiniosdudsgu 9 wuirdududseney
\sesdulsziavegiidendimanuumuliingsgauaziivunliuanas WelSeuiisuduianussiamlnmioud o
anusunulwideutneit faudfdanadumuliinduunliuanas widn sl duunldudsunduive
ausunulnii desnauautfmdlaihwesTanfuandsturestanti 2 Useinn egrdlsfionu daldannsnssy
ylagaeviseulunsavesianldesadaau IweninisAnwlasiaieganiawaylinsiediunaumani uagnsvaey

anvazrosdygInduiuaudniinduluwiazylingesvosian wedudunisuusnsnvesiandmiunisiuunviinges

vosianieaiundeansvhdnusely

4. a3y
1) FyayrauBuiinaudvasiandiogeuiing 199 aunsassyUssiavvesianla 2 ngu Ao Ferromagnetic way
Non-Ferromagnetic 1MNyINaaMa3 A9 wazanuazvedudynyaduiiuaud ﬁw%’ui’a@%uﬁ’mﬂizﬂauLﬂ?aaﬁu
fdnwasdudyaubuiivnudaenndesiududyainuvesianaauliieuiinsgiu
2) a:uﬂﬁmﬂﬂﬁwaﬁaa%mwﬂszﬂausumLﬂ%‘laaﬁumﬂmsLLané’zyzgmﬁuﬁLLﬂwﬁaﬂmadﬁmﬂmuﬁﬂuvnu
Iwaznsi i duluauauaudfvesianuseinneaiiilonuaslnmden wuirianegiidendiainnnuiiuniu

Tndndniagnmdeaudianisiiliihgandrlnoiles
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Abstract

Design and development of jigs for the assembly of wooden pallets. The objective is to determine the
inclination angle of jigs for assembly and reduce the number of employees assembling wooden pallets. Jigs for
the assembly of wooden pallets. Width 1,200 mm., length 1,200 mm., height 200 mm. The position and angle

of the clamp can be adjusted to suit the production of 2 types of wooden pallets: beamed wooden pallets
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and block-type wood pallets. In assembling wooden pallets with beams and wooden pallets with block-type
wood pallets, one worker was used to adjust the position according to the drawings. Adjust the jig tilt angle
from 50 to 60 degrees and collect the experimental results. The results showed that the angle of inclination of
the gripping device and the type of wooden pallets affect the time in the wooden pallet assembly process. As
follows, the assembly of wooden pallet beams reduces the number of staff to 1 person. The average minimum
assembly time is 2.26 minutes per piece by adjusting the inclination angle of 55 degrees. It takes 0.31 minutes
more than assembly time without traditional equipment but can reduce costs. Increase profits by 30,277 baht
per month. As for the assembly of wooden pallets, the block type is reduced to 1 worker. The average minimum
assembly time is 5.52 minutes per piece by adjusting the inclination angle of 55 degrees. It takes less time to
assemble than without assembly. Traditional equipment is 0.58 minutes per piece but can reduce costs and

increase profits by 35,133 baht per month.

Keywords: Jigs for Assembly of Wooden Pallets, Beamed Wooden Pallets, Block-Type Wood Pallet
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Designing a Hazardous Waste Bin System to Eliminate Bacteria with UVC

o ¢

g3l Yyt a9na dsdea

ChA

1 a o

A3dnual nauaaus’ Jonsal soduns’ angia] TnBaniin’
MAveY Fandsala’ uag a1l dsinvuay”
v imnssuaulasndi AnzImNTIUMERS Ieransuazinalulad
andumalulaguviaadssaugil 10540
2anu3rnimnssiaiena angdmnssumanswaraoninenssumans
W InedenaAluladsnyinaaIsTgl AR 2. WsEUATASEYSEY 13000
Wasurat Bunpheng' Chongkol Sungoum® Sirilak Klinsukhon' Piyaporn Rotjan' Jarupat Potisapat’
Chatchai Leelasiriwilai® and Sarawut Sirikasemsuk”
'Department of Safety Engineering, Faculty of Engineering Science and Technology,
Suvarnabhumi Institute of Technology, Bangphliyai, Samut Prakan 10540.
2Department of Mechanical Engineering, Faculty of Engineering and Architecture,
Rajamangala University of Technology Suvarnabhumi, Tambon Hantra, Phranakhon Si Ayutthaya 13000.
Corresponding author Email: sarawut.sr@rmutsb.ac.th’

(Received: August 18, 2023; Revise: December 12, 2023; Accepted: December 12, 2023)

UNANED

Mnanumsainsszuiaveslalsunhialutedu ldAnnsususveseuluidlm Insdmilsiindnides
LiilgRovesRnidofiintunniadinuuulndegrauninnnewsie nsyawinsersenvyen swBwaddisesduda
fuasdandsegnayansan ATK naengain ilududsandeyansueundfonuiilugag 2-3 8 Akunlddinisiases
Aadeunnninduduns mLmmezhimmmﬁﬁmLLUUﬂl’ﬂﬂiﬁ Snvalslanunsafiuliunuiesmnuuaiideiiazdes
Fuanansfavdsldnasanan TngasnunuailiBounsuuInuasuafidonnsuau dauafidedinanaiunsardalaly

v a aa

$938737 IneluanAdeiildeenwuudufiveerdunsieniilenafinige wazidanseanuiunaudeatsiiesady3duuy

Y
d

Y o o & Y U o A o <, = av v 1A X
E]GII‘LJJJGILlJE]‘VNGUElxaﬂumLLaWEUUNEQ’J"UWN’luLUuL’Ja’l 10, 15 way 20 U Naﬂquﬂa@QWVL@W‘U?qugﬂgL'_Ja']lnﬂsﬂu

o <

USHaureanuaiiseanad tnafiaIn1syina uuedssdsdIn 20 wi biwuaiiseanadlang 90 1Uasiiud Y99xyremiy

Y

ANuUapnfgvpIvgrdunsIenaudlUrInta

AdnAY: VEAne wuATisy ST
Abstract

Currently, Coronavirus is unstoppable causing people to alter their lifestyle and adapt to a new normal.
An example is the retention of infectious waste such as masks, tissues, drinking straws, antigen test kits (ATK),

etc. since these tend to have secretions. Data from the Department of Health from 2-3 years ago shows that

Journal of Manufacturing and Management Technology (JMMT) Vol 2, No. 1, 2023 (January — June)




_— N3asneluladnsuankanIsIANIg
\.\. o o o o
NERR L U9 2 auudl 2 nsngimu - 5UIAN 2566

more than ten million infectious wastes have been destroyed as it occurs of bacteria gram positive and bacteria
gram negative. However, ultraviolet type C (UV-C) can destroy these bacteria. In this research a UVC system has
been designed in the trash bin and initiates once the infectious waste has been inserted and the cover is closed.
Lighting of the UVC system was performed at intervals of 10, 15, and 20 minutes with a timer relay. The results
show that utilizing the UVC system for the longer time of 20 minutes reduced bacteria more than 90 percent

which increases the safety of the hazardous waste before it can be disposed of.

Keywords: Infectious Waste, Bacteria, UV-C
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Wear Behavior of between Block on Ring by ASTM G77 Standard
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Abstract
This research study investigated the behavior of wear during block-on-ring sliding contact according to
ASTM G77 standard test. The testing was performed at a rotational speed of 530 rpm, for a duration of 20
minutes, and with a testing load of 600 grams. The response variable studied was the weight loss of the test
specimen. The test specimen was a non-corrosive stainless steel 316 of size 16 x 40 x 4 mm, and the ring was
made of S45C grad Medium-carbon steel coated with two types of materials: Titanium Nitride (TiN) and Titanium
Carbonitride (TiCN). The size of the ring was OD26 x ID16 x 20 mm. The study found that the test specimen had
the highest wear when sliding against the ring coated with Titanium Nitride, as evidenced by the weight loss
values of both the test specimen and the ring (0.03655 and 0.10598 grams, respectively). On the other hand,
the test specimen that slid against the ring made of carbon steel S45C had a lower wear rate, as shown by the
weight loss values (0.0070 and 0.02208 grams, respectively). Lastly, the test specimen that slid against the ring
coated with Titanium Carbonitride had the least wear due to its resistance to wear, as seen from the weight
loss values (0.01804 and 0.0016 grams, respectively). This test demonstrated that Titanium Carbonitride coating

had the highest wear resistance.

Keywords: Wear behavior, Stainless steel, Medium-carbon steel, Block on ring
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1 48.5264 48.5044 0.0220 14.0441 14.0368 0.0073
2 48.5263 48.5045 0.0218 14.0437 14.0368 0.0069
3 48.5269 48.5043 0.0226 14.0439 14.0370 0.0069
q 48.5261 48.5041 0.0220 14.0440 14.0368 0.0072
5 48.5265 48.5045 0.0220 14.0436 14.0369 0.0067

= H o o = s I3 Y Yy a o I3 & o = s
M99 2 u']ﬁuﬂ‘l’]ijmvLaEJ‘UENNaﬂ'ﬁ‘V]ﬂaE]‘U‘UUQ']uLVIﬂﬂﬂa'ﬂﬁﬁull WAZLLAIUALKAN SA5C Lﬂa@Uﬂ'JEJ‘lWLWLUEJlIﬂqﬁUE]u
Lulws (TICN)

P WRUTALARBU (TICN) Fuay (wdnnd1Zadu)
auuq’]u 0 o o o 1 1 s o o 1
faun (g) %897a (g) Wan19 (g) naudn (g) na9un (g) Has9 (g)

1 51.4330 51.4312 0.0018 13.9437 13.9264 0.0173
2 51.4329 51.4311 0.0018 13.9435 13.9261 0.0174
3 51.4330 51.4313 0.0017 13.9439 13.9266 0.0173
q 51.4332 51.4315 0.0017 13.9483 13.9268 0.0215
5 51.4326 51.4316 0.0010 13.9434 13.9267 0.0167
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A13197 3 uminfigadsvemanisnaaeuiunumannailiaidy waswmudaman s45C wmdeudslnnitlenlulas
(TiN)

P wiutaLAGaY (TiN) Fuaw (wdnndl3ad)
qju\i"lu 0 o/ o 3 0 o/ o 3
nauYn (g) “a9uA (g) Han9 (g) nauYn (g) “a9uA (g) Han9 (g)

1 50.7892 50.6833 0.1059 14.2385 14.2016 0.0369
2 50.7892 50.6834 0.1058 14.2382 14.2017 0.0365
3 50.7891 50.6829 0.1062 14.2382 14.2021 0.0361
a 50.7892 50.6830 0.1062 14.2383 14.2014 0.0369
5 50.7891 50.6833 0.1058 14.2382 14.2019 0.0363

3. Wan15aiuauiY

3.1 MIIATITAHANIITNAEDU

v '
o v ° o =

WHIINNTVAFBUNTANTTENINLINTEIU ASTM G77 Ladedudaihdeyaminedeveswmudaduanunleun

U
v

lHseuiisugainudnnsevesiaquaaruladwsnd 4 wuiwnudaduanuedoulmndeuaisueulules (TICN)
geysdeunintesiian 0.00160 ¢ wIUTATWITY (S45C) 0.02208 ¢ kazwniudadunuadeulnmdeululas (TiN)

goydetwiinuniige 0.10598 ¢ uazthdeyauminedgvestununageundaiuwmudausazyiaiuieuiisugainy

LTRe]

v '
= a [ =

AnnsevolunNuUMAaRURInITIA 5 Wiwidunureasufidaduunudaduau (5450) gadetmintesign(0.00700
¢.) Fununageuntanuwmudadusuefsulnideuasveululas (TICN) 0.01804 g uarTuNUNAERUATANULRIU

Tagunuadoulninienlulas (TiN) gadeumidnuiniian 0.03655 g

M19199 4 Yoyaumitniaduvewutnu

WLt AUy fiauda () wasn (g) Wari9 (g)
S45C 48.52644 48.50436 0.02208
wAgeU (TICN) 51.43294 51.43134 0.00160
\maau (TiN) 50.78160 50.68318 0.10598

M19199 5 Peyaumninafvesiuaunageuy

wuTATuY nauda () A (g) Nasi1g (g)
Sa5C 14.04386 14.03686 0.00700
wAdou (TICN) 13.94369 13.92652 0.01804
deu (TiN) 14.24228 14.20174 0.03655
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W witudm W 3ueu

JUN 4 neviuansmiiniigedevesianildnageu
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3.2 MIATITRANWUENURITE

f
Y <

MIATERaNwUENURITUNUNAEeU Tdnamagau 20 Wil mmL5159U 530 rpm. wagiiuiin 600 nsu
WaneAIguUT 5 nuhfiuRaTununegeundinisnageudaiuwudamanndt sasC fdnvuznisdnusoidunuusosdn
$30508UAYIY LHBIINRITUIIUNAADULNSLAADUNLALAFAULAIUTA SNwarN15ENUTall LSUNINNITANUTBLUUTAE
(Abrasive Wear) FNUINTUNUNAADUNTATULIUTAMENNET SA5C fdnuazn1sannsaidunuuTednvsasesdnaiu
AUy Juunadeuidatusmiuiaday TICN I8nuyaueni1sanusaJuwuusesdnysoseednvuiudu wasduanu
NAAUNTATUWIULAARU TiN Idnwaznsdnnsaidunuusesdnrsesesdndudinduludn

a € @ dgll a [ £ a I3 "g LY [ [

MMTUATIEAINBAUEHURLIUTALTIAMA@EU 20 W AI3L5950U 530 rpm. WazdIntn 600 NN WAAIAT

35U 6 Tunsmsiaadeuglassadraniuioumudnazuialu 4 dw wandduun 7 nuiriuinundiniseaeudaniu

FUNUNAFDU TaNuwUEN15ANNIalUUUT0IENNT0508nUU LB NWIUTRTin1SIAdauidsnd A udusunnasy

v
¥ v a

ANwUENISENNTaT 38NINNISANNTBLUUTIRNE (Abrasive Wear) FanuUinkmiudntadauTiCN N9anUT U UNadoy i

Anuazn15an sl Ul UUTR9aN NS 0508 TAYIUENLBE LMIUTAMANNAT SA5C NTATUTUINUNAADU TAaNWMUENITEN

N5 URUUARIENYS 0508 TATIUALTU wazkudaedau TiN AdaduTuaunegsy Jdnvaurnisanusaiduluuses

Anv3esesnviuinduludn
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1/
3 i

JUN 7 dundsnsasivaeuiiiivedlassaduniuda

4. dyuna

wnutedunudiefinisindevaisazynliiinnisdnusevestunusiieiu Aetununaasudiedniuumui
wdovarsimimionlulasuaiaziinnisdnusesnn Qlﬁmﬂmﬁmﬁfﬂﬁq@Lﬁmadﬁu’ﬁﬁ“uyumul,l,azl,l,muﬁmwhﬁ'u 0.03655,
0.10598 g AUAPIU dTuunageUTinfuwmuTamEnndn S45C ansanusesea Qléfmﬂmﬂfmﬁﬂﬁqzylﬁa
PDIITUNULAE LI U ALY 0.0070, 0.02208 g AIUAIAY Lardununagsuiidafuwudaindeuas o
asueululas ssinnsnusetosiflesannuseonsdnvsouwuutng @Jiﬁﬁ]7ﬂﬂ'Wif’mﬁﬂﬁ@:yL?iEJ“UEN%UMULLazLLMQUﬁﬂ
Wi 0.01804, 0.0016 ¢ AUAIRU Fam151971 6 LLamléﬁ']msmmaa‘ug‘uLLUUﬁmsmﬁaulwwlLﬁsJaJmi‘U@ululm%m

Aon1sanNueNINIan

M13199 6 Toyauminafe g du e unuNAdoULALLIUTATUNY

umitiniigeyideiade

wiudntusy dhwinfigandeads () 2
YIYUUNAFIU (g)
S45C 0.02208 0.00700
TiCN 0.00160 0.01804
TiN 0.10598 0.03655

5. 8fiusnewa

iAdeil Hunmasnaseuienunginssunisdnuseuuutadssuinhdudaieauuwnuiuiunumaden
Inefnwinszurunsvageun1sanusenuunsgiu ASTM G77 aziiuldinianuazansiadou (Type of Coating : TOC)
Ao wanndn sasC mmdeululas (TIN) wazlmmdsuarsveulules (TicN) Jadenaildlunisvaaesy 20 wid
A28 530 rpm. warinuinnadl 600 n3u ﬁwasiaﬂizwwimfmﬁfﬂﬁqzylﬁ&mm%umumaavﬁmﬁ’uLLmu%’m Hl
Svsnasetminvestunukarumutaively

o

NTIATIERN g URIIAR (Sarface Material Analysis) A8NE04aNTIALUUKAIAIIMSIVETY 20x WU

Jununaaeuiletaduumuiiadevarsinndenlulasiinnisdnnseuiniige dufununaaeundaduuniuda

WIANNAT S45C fnsannsetionad wasduiunaaaundafuwnudandsvansimmiouaisusululasinisdnusetias
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Adeildunsfinwdvinavestadvdmivnmaiiueynrasiaiuussdanoumsludluiuadouvesnisdon
\deanmunuunuergiiounauuundiFounsa AA5083 fuszgiivunauuuniiden-Saneuinsa AA6061 Liloidy
e sausAnuiumuussislubunden Amuadadouusiufennuiiaseuins eslenunauuund ex
800, 1,000 58UsIBUY LArAASAAUTEY 15, 30 fadlnseawil HanF3ATIIMeEdA nuindadoanuisiseu

o o

A3 0adlaNUNANLURTDN waztladausAuTen T8MSNaroA1AUAIUNIULTIRY Bg1elTud AT 0.05 Taen

o

=

Hadvausisouindesdionunanuuadon favEnareoAAruduuLsRstunugian sosaunfeilade
arusaduden lnadeifiuiadoaruiasouiniefionunaunuaiougaduardnarodaudiunuussiaves
Funuiigiuny sefidleandatoanudufudouasasdmaroranuiumunssiedunuiigdy sedutaded
dmarauiumnuusiiedunuiiiaavesmanasesi Aernuiiisouiedesiomunauuuaiion 1,000 sousoud

ANISAAUTEN 15 fadwasseund dA1AnufunIuwsReaanfe 211.63 MPa

ANEARY: NTTBNFEANIULUUNIU BUNIAGITLETULT AIAIIUATUVIIULTIA

Abstract

This research intended to explore the influence of parameters for filling of silicon carbide reinforced
particles in the weld line for friction stir welding of aluminum alloy AA5083 and AA6061 as a guideline for
enhancing the tensile strength in the weld line. Determining the variables were the tool rotation speed of 800,
1,000 rpm and the welding speed of 15, 30 mm/min. Statistical analysis showed that the tool rotation speed
and welding speed significantly influenced the tensile strength at 0.05 level. The tool rotation speed had the
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highest influence on the tensile strength of the workpiece followed by the welding speed. Increasing the tool
rotation speed will result in higher tensile strength of the workpiece, while decreasing the welding speed will
result in higher tensile strength of the workpiece. The best factor affecting the tensile strength of the workpiece

in this experiment was the tool rotation speed of 1,000 rpm and the welding speed of 15 mm/min., the highest

tensile strength is 211.63 MPa.

Keywords: Friction Stir Welding, Reinforcement Particles, Tensile Strength
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svgililonduianifivminun dumusenisiansounasiinisihanuound saudaenuudusseunn
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\Fou lnslawznsidenozgiiflondansesiisviin Ainnugieinvesnisidenaniden 1iansdniounnin Ay
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ﬂawaauﬁLﬁmﬁﬂmwdwmﬂ%aqum wanesinglalasiaunielulassadne ndymidinandealiaudiniena
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Fsdeulangluannzvewdiieisnmsdondeaviuwuuniu (Friction stir welding ; FSW) Tag Wayne
Thomas Tul A.@ 1991 Tnanutunisdeuessngy gnAnduiuuniiouttymeng annadeuuuunaouayas
Tassawosundenildanmadendsamunuuniuazidnvazinsuiidnazfon aunsnfuusdligs Jsnsden
wuunassazaneildldannsaiild [1] Bnsdeudeemuuuuniuazlineliinasiediidusunsesouyudua
dwandon wazarunsadouezqiidousaassdswidaiuldd a1ndedraiuiainlinsdeudsaniunuuniy
\uflsensuiulursnsonamnssuvessinsussina 1wy luedniinisideusenuszwing AAS083 waz AA606T Wuif7
wdsuudeniivanzaniliaeuduyunssisgega 200 MPa AoAmi35eu 600 soU/117 AT TlumsIAuLL,
Boudt 10 Tadwns/unit [2] egndlsimumsiondenmuuuuniuergliflensaasssnsviadussuszautymveseiy
wdwssenundoundsmsidondladwiinintangiu enadunaanmsiwesnsidoulsiduiusiu dwmadennuiou
Mnmsdamuiiindulussritniaden silinmsdesuuuunanainuasmanasmaureaie Tagluifisswevidonn
Aulumelulassasuuanden wagdsldmadweiiunzauudmnuudusunidenisslivdusaniuiangiueed
waznnsesiluefinfiiuniugdlifinsdnwmnmafseruudusuuidousseuniaaaiuuse fiflsamafiun
whansdlituuuadensenssuiumsuiuugsdsaudouintdu dmadeudsamuiuuniuesgiidensanossnia
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a = a

svailifloudiedinisadunsssounianuaiuwsinghuiolagiluianezafifondusznounuinnisasuuseiig

Y
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pumARLESILIEsatsiua s diAugtuld [5] Inveyniansiifudenldnduanslufuazoonles gy
Famouaslua (Silicon carbide : SIC), avgdiifisnoanlas (Aluminum oxide : ALO,) 1udiu Fataannsiianansatae
dinenuudusslituwndenlilndifestulaneiulunssuiunmadondsamunuuniudaensldeynianaaiuusg
Tfuuuden Wudnnilatnmsiiuanuuduazanudunuuseils

e addaulaiussduiandulgmilumsdneidensdousrgddeunan AA5083 fu AAG061 Fae
iAdansidoudsamutuuniy dnuuzuuunnIHevy (Butt-loint) wisudulanzsiiveynansdansuaislus (SiO)
yuadukgudnatuade 18 luasey Whluwauiieiniduiagdssznoulunuinsdeuierfinadnuud suss
Tuuuadon Feorgfidomnaniofiuiliiduninifenuioulfauogianirvnndugnamnssy uasiledumaden
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1.2 IngUszaennuide

ilefnwdvinavesdadoiidmarionudununssfisgsan (Ultimate tensile strength, UTS) wastuaulu
nsifeudaniunuuniuianerqiidounan AAS083 uavAA6061 iLaTuauuduseiIonsianygAte YA
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2. MIANLUNIINAADY

2.1 wisuiangunsal

a o

1) Tannaaedfoorgiiidounauinsn AAS083 uag AAG061 AAlWLATUIAMIULULAD YUIAAIINNTIY
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Ul 1 mawTenusiuezgiidon AA5083 waz AAG61

2) oumensansiasunsenldduddneuaislud (Silicon carbide : SIC) vuadurnaudnanade 18 luaseu
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Abstract

The purpose of this research was to improve logistics efficiency and improvement of the Dispenser Box
Process in process time and cost perspective. The method is divided into three steps. First, we are assessing
the efficiency cost and production time. Then, problem analysis. And finally, increase efficiency. The results of
the three processes found that, before the improvement, the logistics cost of the Dispenser Box was 1,320,000
baht per year and the production time was 414 seconds from a total of 21 steps. After improvements and using

industrial engineering and logistics tools. The cost can be reduced to 968 could755 baht and the production
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time reduced to 344 seconds. The industrial engineering and logistics tools used were: Industrial Logistics
Performance Index (ILPI), Logistics Scorecard (LSC), Flow Process Chart, ECRS and Plant Layout Design. For the

whole process, the logistical efficiency of the dispenser box can be improved. Both in terms of time and cost

respectively.

Keywords: Logistics Efficiency, Dispenser Box, Logistics Cost, Flow Process Chart, Plant Layout
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Abstract

This research aimed to apply knowledge of ergonomics to engineering design, focusing on supporting
paralysis patients and reducing fatigue for caregivers through the development of a patient support shirt. The
shirt, composed of two pieces (front and back), utilized Toray fabric, elastic tape, and rubber pads to provide
supportive attachment pressure. The result revealed that the most satisfaction was reducing pain patient using
support shirt and movement (x = 4.97, S.D. = 0.08), the second was satisfaction with design on average at the

highest level (x = 4.74, S.D. = 0.45). For caregivers, take care the patient showed that the violent level caused
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take care the patient was the highest reduced; the violent at right upper arm 58.73%, the right lower back
53.78% and the back side 50.19%, respectively. In addition, the result of evaluation of the illness caregiver
taking care of a patient found that after using the patient support shirt had an effect on reducing the violence

pain. In addition, the satisfaction level results from questionnaires for both paralysis patients, and the caregiver

using the patient support shirt revealed the greatest level of satisfaction on all questions.

Keywords: Hemiparesis, Ergonomics, Garment Engineering
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ArdAey: Tavgusu anuansalun1stusy egliileunan n1sies CMT MInAdeUNMITUFUMEmeIsasadu

Abstract

This research aimed to investigate and evaluate the effect of CMT welding speed on the tensile strength
and formability of AA5052 aluminum alloy. Aluminum is a widely used material in the automotive industry due
to its strength and lightweight. Optimum welds were evaluated and analyzed based on the tensile strength

and formability results. The formability was examined by the Erichsen Cupping test method. The experimental
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results showed that the damage to samples welded at different speeds is independent of the mechanical
properties of the substrate. However, welded samples with low welding speeds have better tensile strength
than high welding speeds. In addition, the results of the Eriksson method showed that the low-speed welded
samples had significantly higher formability. Because of the deeper forming of the cup before failure. In low-
speed conditions, fractures begin to occur in the substrate near the weld seam together with fractures across
the weld seam. Inversely, the higher welding speeds the fracture occurs at the center of the weld seam, and

the fracture direction is parallel to the weld seam.

Keywords: Sheet Metal, Formability, Aluminium Alloy, CMT Welding, Erichsen Cupping Test

1. unih
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Rolling direction Yield Stength) MPa( Ultimate Tensile Strength (MPa( Total Elongation(%)
0° 193.53 228.23 12.60
45° 187.67 219.29 14.21
90° 198.73 238.18 12.86

2.2 M5 au CMT Tunaunisiiou CMT 1diaTauteudvie Fronius 34 TransPuls Synregic 2700 A3UAY
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WNTHINvRNENARIATELTRN Inelidnuauensvauiiinann1sAIuANN1Sdn-Un19as (Switching) seninanszuanign
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v oA
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2.4.2 ¥msiavuaanugauasauniwessestion Tnsnisanenmuarinuualaglindosqanssen
awa3le (Stereozoom microscope) f%o Nikon U SMZ745T

2.4.3 favwiansdudnuazlasiaiieganiavessosidon fendeaganssminuuuas (Optical micro-
scope) fvie Olympus 31 BX53M

2.4.4 yageumNAIIaluN1TUUR i MInaraun s tugUiievesdiedu nsliiniemnasudiie
SIEMENS 1 SAMATIC HMI Modell 134 &augnafagud 2 Taermusdiaanuiilunistuguil 25 fadums/uni uasld

w59UNTNABHUTUIUTA 2 kN.
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— Sheet metal
— Blank holder
— Drawing die
d)herical punch

Cupping Test
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Ws = 200 mm/min Ws = 300 mm/min

Ws = 500 mm/min

Penetration (mm)

Q.5

200 300 400 500
Welding speed (mm/min)

JUN 5 MsTudnvasuLTen
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