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Abstract
This main objective of this research is to study the the suitable condition of wastewater treatment
of mosquito lotion process under coagulation process. The alum and iron (I) sulfate were used as
coagulants and anionic polymer and cationic polymer were used as coagulant aid. From experimental
result, the suitable condition were pH of 11, amount of iron (Il) sulfate of 500 mg/L and amount of anionic
polymer of 1.8 mg/L. The suitable setting time was 40 minutes. The BOD, COD and O/G removal efficiencies
were 40.65%, 61.20% and 60.00%, respectively.

Keywords: coagulation process, wastewater treatment, coagulant, coagulant aid
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a1

9939107(BOD) : @laf (COD) winu 0.234 Garininund idelneunfaziiasnsidiulen (BOD) : Flod (COD)

o a a

Useuas 0.4 - 0.8) (useAgnd Aelneasd,2541) uansinludiegrandoainnszviunisuanladuniiugdl

= '

asdun3diqauvidliausadesaaneliviedesamelidiludandiuiigs Sumnzuinmstiamenszuiunis
MaAll

2. wansAnwman i munzaudmsunistidadideainnszuauntsuinlatuniduys Tae
nszuaumslauenniadu

nsvnassnsanmrfivanzalumsnagneuiidsnnnssuruniskaalatumfugauneas el
vadiaft 2.1 Taethiderowhnsmaaesiienfiies 7.09 uazilmnugu 348 NTU

2.1 msmafeviivnzaulunisanaznaulngnszusunislanengiadu

2.1.1 namsAnw A viivanzanlunsanaznaulneldansaraeazglioudama (ansdu) 1u

asafnznau (a@1slauanguaui)
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a

NNIINAaesUIIINEsaTenzneu (@1slaenuaws) lWewiy nuiaisazagergiitideudain

)
(an5da) Usanaumnadudiu 600 fadndusiodns udsinadvhliAnnenounniign Sehmsuiuafiedluiide
w1 6 dnineslidendu 4, 5. 6, 7, 8 way 9 MUY wagldUSuaansazanvergiiillondainn (@15du) Wiy
600 fadnsusiedns Wuasaswmenau (@nslakeniuaun)

NHANININABINUT WeRlleviiAnfinduain 4 - 7 agyibinNuiiA1anad9In 316, 313, 304, 27.25
NTU sugndiu aunseitsieiiies 8 awdieanuguivietiosiianiie 26.00 NTU vdsndusianusjuasifiuuiniu
\Ju 8.60 NTU muﬁl@%ﬁqﬁu Sawanslunnd 1

fowdmnaznauindenuiiiafevanaady 3.86, 4.06, 5,26 6.50, 7.84 way 8.60 AudIRU Fathilu
namaaesellarUiufirvenindedeuwidasesasarareyurniliifienyiniu 8 Fuduafieniimnzanly

nsanagnau lievaaaw s uasaratvergiilondamn (ansdy) Mugausiold

350
300

250

(NTU)

200

:

150

AUYU

100

50

a1 pH Tun1sanaznau
amil 1 wanmsmanfiesiivinzanlunmsiaenqatulaeldasavarsevgliiondamaduasadmenay

2.1.2 wamsAnwmArievivunzaslunisanaznaulagldansazargleasu () damnmduasadie
aznau (arslauanguaui)

MnmnaaesUiInaimsaiunnou (@slauennuauy) oy wuhasazaigleoou (1) Fawa A
ududiana 500 fadnsusiedns luUaiviliAnasnoumnian Sevhnmsusueieyluiides 6 Tnines
Tdieumdu 8, 9, 10, 11, 12 wag 13 audsu WUsuuasazaglonau (1) daws 500 Jaansudedns 1uais
afangnau (@1slakenguiaun)

Mnuanaaesazdiuléin Weiesdidnfintuain 8 - 10 agvildanueuidanasunseisieiion 11
wdidauuvietiosiian Ao 15.15 NTU iilesnasaassdgniasiaiiosnnléfifian ndsminiuriamuas
dusndumafesiigeiu esneyninreasessiatssnwnduauulvel fuandlunini 2

Mowndemnaznoutndenuindidnanandu 7.66, 8.96, 10.18, 11.17, 11.56 way 12.38 My St
Tunsnmeassreluazduievneuthdafmeasazatsyuriliiifiovvindu 11 Fadudfiesilmanzaslunns

ANMZNaY WannasnUsuualsazatelosau (I) Famamanzausal
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250
200

150

(NTU)

]

100

AUYU

50

7 8 9 10 11 12 13 14

A1 pH Tun1sanaznau

Al 2 wansmafiesivnzadlunsiawengadulaeldansasargloseu (1) Fammduasadmenou

2.2 nansfinernsdauazusanavesansadmenau (aslananguaus) Mmuizaslunisanaznay
Tngnszurunisiauaniaty

2.2.1 wan1sAnwmUTanavesasazatgazgiiifloudama (a15d0) Awmunzanlunisanaznaulay
nszuauNslawengiaty

<

NNseRIAieInIzadlagldasazatvevgiidendaua (ansdu) 1Wuansasienznau (a1s
Tawanguawi) nudaiey 8.0 Wuillewfiuuizay daudsiuiierluideia 6 Jnines Willfiieniiiu 8 uaz
nARBINUTIIMYeIAsAragergiileudaln (an5du) Mmwzan lnguTuansazangezqiitlendain (ansdu) Ti

U

TUTLANUTNTLAI99 U Ao 400, 500, 600, 700, 800 kaz 900 HadnsuAedns MILEIRU

120
100

80

(NTU)

Ll

60

AUYY

40

20

300 400 500 600 700 800 900 1000

Ysuansazanvazgliloadamn (@158x) (me/L)

A7 3 nansUTIMYesasarasergiilendamn (a1sdu) vuzanlunmsnnagneu

a o v

PMNNANIINAaRIRziuladn Welusunumnudutuvesasavatveraiilondains (@15du) 1uTuan

Y
'
o

400 fladnsusednsidu 500 fadnsudedns azvbinuguidtanas aunseisdsgefifiusunarnududuaes

N

a1sazavergiiiilondaanindu 600 fadnfusiedns arllArauuindetesiign Aa 25.80 NTU #aea1NTUA

q

Vol 7 NO 1 Jan - Jun 2023



8  Journal of Science and Technology Thonburi University

a =

ArauasL s TumIUINAYssarawergiidondan (a13du) Aifiumntu Fuandunid 3 1@esan
levsunssmndniifinglonsendavesoymaneaases yilim uyuiimanamazileviinuvesasazasezgiiiley
Fauln (a13du) Wiud uaunsgiafegaifiuiavesasasaivosgidondaun (a15dn) Aumnzay azvilv
roaaeergaLdniafiosnim vhilideanuulesfianuazndsnniigaiifusily Wefiuuinuasaansozgiidon
Fauln (@15du) aslufagyiliidlossudaiusrgnaeiuiuiulsequesneaassd Aoaassdazianiusznssiudiu
fureain shlvimnueuiidfisnnntu ilesanaoaaeedldiadosamnduauunlvitues

fomdmnaenoudndenuindafiiovananiiu 7.70, 7.45, 7.28, 7.07, 6.81 waw 6.55 nud1y weiiiu
ianflewndsnsanazneuaziimananiosy auuiinamnuduiuvesasazaeezqiiflondaun (@sdu) 7
Winnndu iflesanansavarwervgdilondamn (asdu) aunsaunndudals H Fehlifiowiinianas daduns
naaewellazidenldusunmasazatvergiiiondama (a15dn) Wity 600 Sadnsurednsiduusumves
asazaeezgiidondauin @sdy) Avmnzaslunisnnnzney

2.2.2 nansAnwmUiunavesansazaglessu (I) daminfimanzaxlunisanaznaulagnszuauns
Tauanniadu

MNnnsmeassmfiteriivsnzanlngliansazaslesou () dawlmduasainmzneu @slauenguausi)
wuinaiey 11 \ufiowfimunyay fafuisuiuiorludndeds 6 dnned Iiifenindu 11 uaznaasam
Usnawesansavanslessy () daminilvnzan Tnsusudiuawesansazanglossy (I) fawialifiuiunanii
Watue19e) iU Ao 300, 400, 500, 600, 700 waz 800 Hadnsumedns auaIAy

MnuanTsnaesaiiulédn edumsazansledenu () dawnadlulutiiaiidinty sgviilfenmdul
Aranasaunsysigaiiusinavesansazargloseou (1) Fawin wirdu 500 fadnsusedns axilAAusuivde
foudian A 16.00 NTU ndsniusamuuazifivinniuniudiinmuaududuresasazanslosoou (1) dauin
fifatu Faandunind 4 9pfifviinamesasaraislonsu () daiaiionnyan roasosdazgndoadosnimh

a

Tidiaanuguilesdign wazudwiniigeilduduly Weilinusuavesasazatslossu (I) damnasly Azl

q

ADARBYA LALADYSAIMNAUAULN Y

120

100

(NTU)

80

]

60

AUYY

40

20

200 300 400 500 600 700 800 900

Ysunuaisazanalaseau (1) damn (me/L)

AT 4 mansinusunavesasaratuleseau (1 Fawnunzanlunisanaznou
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fiommdsmnagnouindenuirdidfiovananiu 10.85 10.84,10.81,10.76, 10.66 uay 10.58 ALy
sndiuldinailewdimanasnewtsiisananios sujunisvesssdeluandenldusinaemsazasleseau ()
Fawlnwiiy 500 Tadn3usiodns WuUSamesansazanslesoou (I) Fawnivnzaslunisnnnznou

2.2.3 nansAnwvvinansiasainenznau (arslanenguauiten) iwunzaulunisanaznaulag
nszuaumslauenniadu

nnuamnaaadluiite 221 uay 2.2.2 uandliiiuinamuuresimdmnasnoulagldansazany
lefoou () Fawlnidwiniu 16.00 NTU eidnrmefuiiosninnisldarsazarsezgiidondamia (ansdu) Aifen
AL 26,30 NTU fetuFadenansavanglososu (1) damn umsadrmenoufimnzanlumslauengiady

2.3 wan1sAnwnyiauazUiuaveastisaitanznou (snslauenguauiiien) Awsnzaslunis
anaznaulaenszurunsiauangiaty

2.3.1 wansAnwmiinvesansyaeaiemznau (aslanenguausiien) fwanzaulunisanaznaulag
nszuluNslanennadu

Mnramaisuifisuianuduuesiidendinisiawongaduresasainameneu (@slawonguauy i 2
vila nuiransazanglesoou (1) Fama Wuarsaimzneu (aslanenquawsi) Avsnzan Tuhanvhnimaasam
yinvesanstisaiimeneu (aslauenquauviion) fwuizaslunislauenniadu diuisiuiierluindeds 6
Unines idillewwindu 11 uag YSinaansazarglesesu (1) dawnwiniu 500 dadinsusedns uagldarsazany
wodlesuiauszqau (D-2050) warwedimesviauszauin (C-0320) Wuanstiwadsmznau (@1slauennuauyion)
11U 2.00 fadnfudedng @udumsazanewediweriauasuinadldnnnshmannasadesiu)

Mnuansnasemuidieldansazasanewedwesuiinlszqau (0-2050) uanstiwasrenzneu tided
AANuguraalakaniatuiiiu 3.37 NTU diuasazatenefiuesviinuszquin (C-0320) idauundslanen
raduiniu 4.85 NTU Faaziuldinnisldasazasanewedimesuiauszqau (0-2050) uanstagainsnzneu
(anslanonquaurien) azfieneuuiiesniiansararewodmeisialszquan (C-0320) uenaninznaufiingus
Snuniimenutudunduioudiind fuhllunmeaesteliasidenldasazarenediuesyiauszqau (0-2050)
\Wuanstieadmznou (@slauenquawiton) fivsnzaslunislauengadu

2.3.2 namsAnwvUBinawesastaeaienzney (@slauenguauiten) Mwanzaulunislauengiadu

MnuansAnweiavesanstisaiamzneudinzaslunslaengiaty neldansazarslesesu ()

I3

Famnduaisasrmznou (@slawenguaud) warldarsazarenedmesviinusyaau (D-2050) Wuastieasna

ngnou (@slakannuauiien) Mvangay dsdudwsuiiievludndens 6 Unines Tidfieuvinhu 11 Usunsves
a1sazanglosau (I) fawnwiiu 500 fadnsureding uasUsulsununnududuresasavatenedwesvinuseq

au (D-2050) \Ju 1.4, 1.6, 1.8, 2, 2.2 way 2.4 Nadnsudedns audeu

Y v

3 P A a;a a a s a = A a o
%mulmﬂ LﬂJ@ﬂJUﬁlﬂﬂéﬂﬁquLﬂUﬂJﬂJuﬁUaﬂaqﬁagaWULL@u‘lBQQUﬂWSaLN@i bNHIN 1.40 09 1.60 UAANITUAD

a o

dns gvilvimnuguiiAanas aunsensdiaganivsununnududuresasavatsueulosstinnediues wiriu 1.80

q

'
a a o 1 =

fafinsuradng asliApnuuindetosiian As 1.37 NTU #d931n0uaA1A10guaziiuundunuusunnning

WUTUYBIaN5azanuLaUlealnnedluasNALNINTY AakaAlunIng 5 Lilo991nasnaduasaiusanisinuy

sunIARBaABER WaEFuVLY aunaTiinedwesinizineglnelvaedaszdmsunizuueunaduiioldindu
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ci' = =

sunpfigdeiatiosnmudd synianananiansadudiiiveynindulaeiinedwesiduazniwdon msnadon

3 LA

menediessintulansurifiinedwesuas fuiaisuuiieyn1a a1uanedassvemedwesliiinasinzdu

v A

vusunrdulanedassiazinzduuneymaiu vnleunialaatosnmnduduinlnl nsldwedwesunniuly

iaa o

binedwesnarsluanaszluinzeguusuniareansed unsevidlifiiinauueunadmsuduiiduresiany

v
a = =

faszveaediweifioguueuninduleuninneaasniiintuiadunvuiifiadosan dwunislunnaesseluas
Wenldusnauanududuvesasazansuoulossiinwediuesiniu 1.80 fadniusedns Fudulsunaanududy

YpsansavauneulasadnnedwesvanzadlunisanaenouMuLzaw

10

(NTU)

AIMUYU

]

1.2 1.4 1.6 1.8 2 2.2 24 2.6

Ysunaasazansuaulossiinwadiues (me/L)

A9 5 mansnUsunavesansazarsueuleeelinnediuesnuanzadlunisannznou

2.5 wamsﬁnmmL'JmﬁmmsaﬂumiﬂnmsﬂauiﬂaﬂisuquﬂﬂiiﬂLLanQLa‘?J'u

NnransAnYIUTINMEstsaianneu (@slauenguausiten) Asnzaslunislauengiadu wui
asazaronediuefuilaUszgau (D-2050) Usinm 1.8 fadndudednaiduuiinamesastisaimenouiiiinzan
Faudssuiierludidets 6 Tnined Wifewwidu 11 Ysuasvesansazanglessu () dawia 500 fadniuse
dns ansazanewedwesvlinusyyau (D-2050) v 1.8 fadnsusiodns wazusunianlunisanaznawdy 10, 20, 30,

40, 50 way 60 U AIUEIRU

14
12

=)

= 10

z

< 8

=,

g 6

2

pt a4
2
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181 (Ui)

A9 6 Msmaunzanlun1sanaznou
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MNHANTIAREMUT ANLTLITARAeEeTIAE U 30 uiien wasidonanlunsmnazneuuudy
AnuguazAes sl fauandunmil 6 Tumsmaaesiadenanlunisnnagnou 40 wnit Wunafvngadlums
anAznau Wieyszvianalunstiin

2.6 namsAnwaadnsziidsInnsruunsHaaladumiugwdsiunstalagnszuaunsla
uanfiadu

MnwanTIeTsinaautRT L dendsnisnnagneudisan e fivngaunds wansinsned 1 wui
o (pH) ndamnagnauda iy 8.34 uazazwiuladnfedululasiau (TKN) , Weawln (PO, > ) uavian (Fe)
dorunmstiinuga nuiaumaniinusasgudidsgeaminssy uatlef(BoD) , #lef (COD) Usinallusfuuas
hifudliinusasgiuiidsgaamnssy fafuissimdsinunssuiumstalasnszuaunislauenniaduly
nsUdAn1agInesiely

2.7 wan1sfnwaldanglunsiidadide

Mnansfnesmaeitmuslunsanazneuluanefvanzay - (Usnnueaideulsasenledivhiu
2.8 ndwsio Usunaansavatslesosu (1) daws windu 500 fadinsuseding UsuauansasanenedwesyinUseqay
(D-2050) USuaw 1.8 fadnsusedns auaisu) wunalsasiedl lawn weadeulensenlen, lasesu (1) daws,
ueulosafinwedied fAwvinfiu 0.01316, 0.0235 way 0.00025 Udedns mudwy Kafurasieinmuadldly
mstitatidennnssuunssaslasumiugdasnszuriumslaenqaduliduifu 3691 vwdegnuiAfiams

(ansadl weadeulansonlan 18 uw/ke , losoau (I) dawn 47 vn/ke, woulossdinwediues 139 u/kg)

aAUT8uasasUNa
MnuamIfnwanngingadlunslauenqiaduindsnnszuiunisdsladunidugs feidled
(BOD) , @lo# (COD) Usanalusiunaztinsiu (0/G) MaLsuTkN) weawln(PO,>) wavwian(Fe) naunnagnauwiniu
898, 3,838, 200, 68.6, 3.96, uar 0.05 My wuiradled (BOD) , @left (COD) UFuadlusunagiigiu Taisiu
nausasgIuindsgnamngy eldvitadenssuiunmamaed Aenszuaunislauengiatu tnsldasazans
loseou (I) Famnuazansavarvergiidondaun (ansdy) Wuasasnzneu @slawenguaun) uayldansazans
Waﬁmai‘ﬂizﬁ;au (Anionic Polymer) LLagﬁﬁaSmSW@aLM@%UWQ‘U’JH (cationic Polymer) iluanstisasangneu
(@slanonguawiten) nudrangfimnganlunsanaznou fe Mew 11 Usunuansazarelesoou (1) dawmn
Wiy 500 dadnsusiedng USinaansazanenediuesvilauszqau (D-2050) Ui 1.8 dadnTusedns ldianlu
nsanAgneu 40 W1l ndsnnenagneutidsannssuIuNsHARdsanefiangay wuhaadnuuzimds
nsanmzneuliantled (BOD) , #lof (COD) USunailusfunazingu faduTkN) oawln (PO,>) uaziwan(Fe)
Wiy 365 , 2,349, 120, 61.6, 1.89 uax 0.80 Hadniusognuiadiums muadu dednduuszansammansidad
Tof (BOD) , @lof (COD) Usunadlusiunaziingiu faduTkN) Weawn(PO,>) wazman(Fe) l4%auas 40.65, 61.20,
60, 89.80, Uag 47.73 ANa6U
ndansuhaniefuangaslunmannazneusndwnmalddisanailunisiida wuiidlddne

asaiilunisiidameanisfimunganiigawiniu 6.32 vindegnuiafieuRiuns Faaen1suvidnudd wuindiad
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v v
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Abstract

Research objectives: 1. To study personal factors affecting the efficiency of drone surveying. 2. To
study the use of drones that affects the increase in efficiency and surveying of the mining business. 3. To
study suidelines for developing the operational potential of the mining business. This study is quantitative
research. The population used in the research is 37 companies in the mining business in Chonburi. The
sample group is 400 employees in the mining business in Chonburi province. The instrument used in the
research is a questionnaire. Data were analyzed using frequency, mean, percentage, standard deviation. and
multiple regression analysis A simple random sampling method was used.

The results of the study found that: 1. Personal factors affect the efficiency of drone surveying in
the mining business. Gender variables and the use of drones It was found that there was a statistical
relationship of 0.05 between the age variables and the areas of efficiency enhancement and exploration. It
was found that there was a statistical relationship of 0.05 between educational level variables and the
mining business. It was found that the relationship was at a statistical level of 0.05. 2. The use of drones
affects the efficiency and exploration of the mining business. It was found that the relationship was at a
statistical level of 0.05. Most of the mining industry has begun to use surveying technology with unmanned
aerial vehicles or Drones to use with various types of surveying technology such as satellite receivers for
surveying. and aerial photographs are used to inspect mining areas. From the use of surveying technology
with unmanned aerial vehicles. 3. Guidelines for developing the mining business. This can increase
operational potential in preparing data for inspection and supervision of mining establishments. The data
obtained from the survey is real-time, clearer, more accurate and more efficient. Testing of the research
hypotheses was found to be significant at the statistical level of 0.05. All hypotheses were true.

Keywords: drone usage, increase efficiency, mining business
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Abstract

This research aimed to develop a chatbot prototype for advisor management undergraduate
students of the counseling and career development for student center (CCDS) faculty of Engineering and
Technology using Artificial Intelligence technology. In the second phase, record the information of the
coaching unit for the counseling center to prohibit student occupations or to require CCDS. It will present
service information and students' questions with menus: Four-year internship plan, Sample internship report
writing, Internship preparation information, Internship store, International internship program and Official
contact information. This system will provide automatic conversation information to users connected to
the Line Application.

From the experimental results, the chatbot program has 432 trial users, an installation process, and
an understanding of the system usage part; there was a satisfaction assessment result of 4.31, a delighted
level, as for overall satisfaction with the form and image of the web. There is a satisfaction assessment
result of 4.07 in a lively group. Satisfaction in use is rated 4.04, at a delighted level. In addition, the Chatbot's
functionality was tested to meet the requirements correctly. The average accuracy was 90.77%, and the
inaccuracy was 9.23 %.

Keywords : Chatbot, Artificial Intelligence, Line Application
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a53dunuy dmsu Library wavivew flazihunld Chatterbot ifiesannanunsasesuniw Python daduniwuas
13839 Ndane3fin Naive Bay uussendlddmsunisiami @it Backend 20458Uy
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1. Flask 1 Framework dwSua31a Back-End API

2. Chatterbot 194 Library @w5usin Rule Base
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5.3 Wanluduvesnsdousowaundati Programming Interface dwdudrulavweundindu
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INNNT 10 vthaevan ET_uaynvuen asusinguiuvan viavun 6 wy Wigldanwden wy CCDS Lo
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UNANED

v
v Aa v

MATeingUszasdiiofesnsanduyusiisgludunisndn vie andlddremasiuussnuas 3663
nMammsidlouazUiuystunounszuunisndn tnetunounissdunisuily Buandunounisine uas
AATIEinEUINNISHARTUI PLATE 20v-06 évhnsfinuiesesimuuimenisuiudgsnanan tneldiadeste
7 QC Tools, ECRS wag Why Why Analysis ﬂWﬂﬁuﬁqﬁwmsﬂ%uﬂqa%umaumsmﬁm 1081309 3AT12iMwUa
MINIFUFUUTINTHAANITATINADUAUNUNITNAR UHUHINITHERN TIRINITBONLUY NTEUIUNITHER I LAy
Usranuauiunrdisnuluuiem lun1seeniuunin wasnaaeuldliu wasfinauneg

HANITITENUIT N1TARAUYU anLIaTLUNITHER wazantumevlunsnanwazdunoulunsduiuny vos
FuerumBnusiy (PLATE 20-06) iufiuenildvinisAnundinsssmannguostaymuaziuaminisudlofe
wannsuazlAIesiianIUANAMAIN (7 QC Tools), ECRS wag Why Why Analysis dssalianunsnandunuls 9
149.68 uwotu 1y 107.65 Undetu wieanas 42.03 v analunskEn 910 21.35 wiidetu wdaifins

14.88 UNNIRDTU FINDIBATUADUNISNANINLAL 7 JUADU LAGDLNES 4 JunDU

[ 1

AdATY: LWL, eSeslienmnIn 7 8819, ngud ECRS, N153LAT1% Why Why Analysis

Abstract

This project aims to reduce cost in production and labor cost to find the way to improve
manufacturing process. The corrective action steps begin with a comprehensive study and analysis to

identify ways to enhance the production of the PLATE 20Y-06 by using 7 QC Tools, ECRS and Why Why
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Analysis to analyze the root causes of the problems by finding production cost information, production
chart Including designing new production steps and collaborating with the company's engineering
departments to develop and test molds.

The research results indicate significant reductions in costs, production time, production steps,
and operational procedures for the PLATE 20Y-06 workpiece. By implementing the 7 QC Tools, ECRS, and
Why Why Analysis then costs were reduced from 149.68 THB per unit to 107.65 THB per unit resulting in a
cost reduction of 42.03 THB. Production time has decreased from 21.35 minutes per unit to 14.88 minutes
per unit and the production process has been streamlined from the original 7 steps to just 4 steps.

Keywords: mold, 7 QC Tools, ECRS, Why Why Analysis

uni

Tutlgdunsudsiunsgsfafiunduiadunafiumdanisudn msdwevauiinni uaznisan
Auyun1sudn vlinaelsanudesanduyuaie ludunswds vieandnuiuussnuas nsanduyuduay
Fndudmfunsduiunisluninisgaamnssy wszdunuiianaduld ldamsdunsldninensediad
UsvAvsnimuindu uiluiigefazuasnduandufilsliufams Taslssnunsd@nwiudulsmuisuginisde
sudaiaiges wulave TugUlans uaznisEnUAMLLUUANAT sanuuy USulss

Fenuateihjatiufiasusulseunounisan Sadulivildumsandunumanaslulssnugaamnss
wazdletunoulunssdniuanas parifldlumandsdunufiaranasis Tuumdunsuivsduneunsnindy
flogunnunenasds lianfunisasnailunisufoinuvenaiosding nisliindesiioraslunisan wienis
Uudsusunoulunsdiiuam Tnefidoastianug uasiedesioneg medudmnssugnamnig avelunis
Angruazunlotyn wu Lﬂ%adﬁaﬂMﬂﬂ‘W 7%illa (7QC Tools), NMsanAugyLUan (ECRS), A1SIATILIN Y
waiavily (Why Why Analysis) ifugi Sedunerlunisuantugiueueus PLATE 20Y-06 Situnou uasnnsviieu
wazbalumandniilivngay nssviunsuaniuidunuiiunnifuly vilfnssuiumanandudiue sudiin

AaItlunsvinnu yibrsuuluniseaaunau

o/

ngUseeA
1. iloandunuTudueusudnanusHy (PLATE 20-Y06)
2. 1ipantumnauluNTEUIUNINARVRITUAIUE I UEUAMANLNY (PLATE 20-Y06)

3. [ipanlIa 1 luN1SNARYDITUAIUL LS UALNANUAY (PLATE 20-Y06)

YBULUAVDILATIIY

1. JATIEAMILUININITAATUADUIUNITNER TIUT@ALIAT KATAARUNUNITNER VDITUAIN LA
WiANWAY (PLATE 20-Y06)

o

2. Anwuivsiuswdeyatuneulunisudn wazduneulunisaniunuy swdunulunisuds veq
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Fua ueEURNANLNY (PLATE 20-Y06)
3. USLaUINUDBNLUULALNAZDULLNLN Woandunaulunisuan

4. MIAAMUNANITHER YaIN1TUTUUTITURBUNITHER

N5 HUNT

ASANWITUADUNTEUIUNITNEN WASITNITHARTUNUMENLEY (PLATE20Y-06) F9wuuntglun1suas 3

o A

mMInTRaeuANgnAeLazaylinisnanandedmnssuuaziieus syutandildlunisnds Aewdninsn SS400
(V3% MBud afa $1ii, 2565) FuniAs Awidew, 2551)

1. nszvaumsimae’ dedmnssuiiiunsiuausunavetuny wazvhnsudadlid deldng
wnun136n uisanalid OXF dlusunsufuiunsdaiindnviusiuagliunuduuimun ity uasi
TWsunsuazdnneenuilaesaludd arnduilndfiuswnsusunals (Nesting) 1d USB wazundeuntuedes
Antawes Trumpf TruLaser 1030 (U3 lweLa3eyina 9710, 2566)

2. lewdnvzafiumsenmaniiidnainedsingiu unlifiannda (Tray) drendaviinsisszes

£Z

AWl 1 01960 (Tray) AW 2 Funuiidaasaudauuniian

3. ey i dviinnuaueiesinsagiinadunsnasuiunu ietunugnasiaaoy
Suudosudn JnazdnEedanian uasdweuliluun Rolling maly

4. nszurunsindeundanisda (Rolling) iesnnlanileldsunnudoufivzvened uazilolanyifuas
fagnad daduamguosmehlilavsiianistaden Tee Sanssuiunsdaamesiu Junisadernuseuga
Thurlany Sefesiinsrurumssadeundimsda ewinildialiiSouuardsludduneudnll v laitam
anuaaakedeuayvay ylelilldaunm vienudemedsmalidonat wsdesuyulasiaselon

5. NsTUIUMSIU (Bending) Msiulansusuvemneustm Wudestuiild v - Die Tunswudueu
Wiy Sefedldtranaiatungaulunsiuiuny demndeddUssaunisallunsien wasdosdiautiung
ushugh gnies ielalliitunudens uasdesiuliumsiuiianun 3 ada (as.081A vewninay, 2551)
TunsuNIIWUT LY

osmnnisdatus msldgunsaifudarneg ludumeui Wudvarivesuidldamsotunseunsly

a s

Usyainusatuilld mnefidelweeygfldnmusenoudunin 30 aanlusunsy Solid Works

Vol 8 NO 1 Jan - Jun 2024



Journal of Science and Technology Thonburi University 47

&

&, & o & o 4 & o Y & & o Y
AN 3 VUINUNITWUATIN 1 AN 4 FUNUNITNUATIN 2 AINA 5 YUINUNITNUATIN 3

1) M13uAaN 1 Pramadaazatiliunisinuuin way Mark 09U wagAIA1LATEITNT Wi V - Die
fo = . . ' A o o & o o nl'
wazgunsaldudn Jig, Fixture i) Wavinsiuduauazesninludnuugsiagui 3
2) MINUATIN 2 Pramadiaaeandun1sinrun wag Mark WU wazAIA1LASedNT waifius V - Die
fo = . . ' A o o & o o nl'
wazgunsalduda Jig, Fixture #in99) ievinisiudunuszeanunludnuueisgun 4
3) NMINUASIA 3 PramatiadzAniunITInvwIn wag Mark 3aMU LagAtALATaIINT WAL V - Die
wazgUnsaldudn Jig, Fixture 9 Wavinnsiuguanuazeenuluanuwadsgui 5
4) Wy INUIUNUNIMLALET wHUNARTUFY (Bending) axAniiun1susseuauadiunan uagd

weuliununuae (Drilling) (ot fuRn1sn1suanuazanannssusnluds, 2557)

MR 6 dnuaETuNUTTUNTTUIUMITULAzUTTIadluNEy

6. N5¥UIUNTE (Drilling) (waumia Usewnelne 91in, 2565)
MLz UUsEnluTuuidueoaaty CNC 3 wiu wasduanuidulsy Sheet Metal 33a1unsaLany

Tefagszunumingy bR aus 2 Junau

BN

MNWA 7 SNWUZNISIIEATIN 1 AN 8 SNYULNTTASIN 2
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v
Y

1) Maaneedsd 1 wihmuauamaesinsasi Tunuiiuduneumstuuds sfindatulfizinnures
1383 CNC ilefidumsiangszununsn Wensiadoudiozlsnadnsaunind 7

2) Mazadadl 2 innueusueiesinsasiunuishudurounisiund infedetulfisinunes
1383 CNC ilafidumsinngssuuiiaes Welnziaiaudialduadndnunni 8

3) ovhmaaisiaiaduuds winnunuaueiesdnsasyhnsiusuusarduaTaouuLiiy
NITUIUMTRNE [WUNTTATUIng seeeneg lngld \n3esile JIG, Fixture Jnszuzeneg Wermudazihluussgld

NLAN Waztd@uRIIAds WIP (Work in Process) alglunsnansaly

Bendi
FHE

| 1.Laser Cutting | | 2.Rolling | r\
: ES i =\

AT 9 TUMBUNIINNTHEATLIIY PLATE 20Y-06

nalumsndaudaznizuiums feul¥uilya 119 1 Lot G1 %1 do i

100 06
“ 267 20 25

N | — | — —
LASER ROLLING BENDING / DRILLING INSPECTION TRANSPORT

FORMING

1 2 3 4 5 3

AN 10 1UIUA LULABEATEUIUNSTLTLIUNSNANTUINY 91U 1 Lot
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M5 1 uwuinisinulunszuiuniswinduau PLATE 20Y-06 (feun1suiuuse)

Process Flow - PLATE 20Y-06 ( flaud3uusanszuaunsuan )

. . e . 981 981
d1au 318013 anwal
(min)/Lot (sec) Pcs.
oA VoSO I

a @ 1
ONMANLEUAN

1 Y. @ 5.00 -
ABNIADAU —
IA3umdnunng |

2 w4 - -
7ULATDY /./
FalusunsuaIeasa

3 ) ° 5.00 -
Laas
Setup WANUNUULY

i P L 8.00 -
Table

5 | Laser Cutting o— 31.00 60.00
Inspection [ —

6 \.\ 5.00 -
[Random Check]
uadlUT Line

7 9 5.00 -
Rolling Machine //
Setup Rolling —

8 /.// 15.30 30.00
Machine

9 | Rolling e 11.36 22.00
Inspection [ I ——

10 “\ 5.00 -
Random Check
uddlUT Line

1 e 5.00 -
Bending L —]
Setup Bending //

12 | Machine For K/ 15.30 30.00
Bending 1 T~

13 | Bending 1 B 1.55 3.00
Setup Bending /

14 | Machine For g 15.30 30.0
Bending 2 N

15 | Bending 2 e 1.55 3.00
Setup Bending /

16 | Machine For 'd 30 30.00
Bending 3 \

17 | Bending 3 \‘\ 155 3.00
Inspection

18 5.00 -
[Random Check]
uadlufi Line M/C ~e

19 5.00 -

49
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Process Flow - PLATE 20Y-06 ( riaudiuusanszuaunsuan )
. o e . 281 81
@1y 19019 yanwal
(min)/Lot (sec) Pcs.

Setup on Drill |

20 — 15.30 30.00
CNC Table 1
Drill CNC Table 1

21 341.00 660.00
[9 Hole]
Setup on Drill

22 \ 15.30 30.00
CNC Table 2
Drill CNC Table 2

23 124.00 240.00
[4 Hole] —|

. . \

Final Inspection —

24 \'\ 5.00 -
[Random Check]
dafulupds Work in

25 | Process L‘ﬁai‘ﬂuﬂﬁ \. 5.00 -
nansaly

U 6 0 3 4 5 661.81 21.35 mﬁ/%yu

OPERATION QUALITY INSPECTION
(MsUfuRanm) <> (NMINTIVHBUAMAIN)
START QUANTITY INSPECTION
(M33uF) I:l (MsnT19deUT L)
STORAGE PROCESS FLOW
(M3daLfu) - (Mslvavesnssuds)

MULTI OPERATION : MAINLY QUALITY INSP. PLUS COUNTING

(MsUfiRnus : Aeasinasulunisudnuazdinsdudnulude)

Q¢ <> O

MULT! OPERATION : MAINLY PROCESS PLUS QUALITY INSP.

(M3UfURausn : Aedinssudsnsvhoudunundnuazinnsnsisaeunaunineie)

M13199 2 AuuRauNITUTUUTS Process

EF1H) a0 Time Y - . .
No. Process g AUNUNEAR MUY AUNU wuwl
(mm.) (sec) (A39)
0.021 Bath / v
1 Laser Cutting 2080.00 60.00 1.00 1 43.68 UIN/BU
mm.
2 Setup Rolling Machine - 30.00 1.00 1 Bath / p%a 1 1.00 VMU
3 | Rolling - 22.00 1.00 0.75 / 3udl 1 1650 | vn/Au
Setup Bending Machine 30.00 100 | 15Bath/ A v/
a - 1 1.50
For Bending 1
5 | Bending 1 - 3.00 1.00 5 Bath / siu 1 500 | vw/Au
Setup Bending Machine 30.00 1.00 1.5 Bath / s Um/%u
6 - 1 1.50
For Bending 2
7 | Bending 2 - 3.00 1.00 5 Bath / U 1 500 | vn/Au
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EH 381 Time o - . o .
Process g UNUNGR TUIU UNU WUWY
No. (mm.) (sec) (A59)

Setup Bending Machine 30.00 1.00 1.5 Bath / A%4 UIN/TU
8 - 1 1.50

For Bending 3
9 | Bending 3 - 3.00 1.00 5 Bath / #Wu 1 500 | uw/Au

Setup on Drill CNC Table 30.00 100 | 2Bath/a%e v/
10 - 1 2.00

1

Drill CNC Table 1 [ 9 Hole 660.00 9.00 5 Bath / Hole Um/%yu
11 - 1 45.00

]

Setup on Drill CNC Table 30.00 100 | 2Bath/a%e v/
12 - 1 2.00

2

Drill CNC Table 2 [ 4 Hole 240.00 4.00 5 Bath / Hole mW%u
13 - 1 20.00

]

Total Process Cost 149.68 UWW‘TTu

Aasziamnvaslymuasuuanieudily

wasnnsiiudeayanisinulunssuiunisndsdaniunulddideyaudniunsinsginiagves

Yoy wethanimuansunly laensiesgiaiusudenld ECRS wag Why Why Analysis 31128731A5123%9

LISk leaInnsiiudeyasieauddudsil

M397 3 waveniseilvan iy findu (ECRS) (Uselasy snsUszaunsd, 2552)

dalymn i seazdealym wuINeNITUALY
N Ugymn N
1 damnuandily | 383/ | Process Rolling tuillfifieldtusy | 1) snidndumeunis Rolling
Fupouns Rolling Aw/Jan | 1Seunaun1s Bending winu 39yl (Eliminate)
Fudumnideunszuiunisudndu
miﬂﬁugﬂ (Forming)
2. Supoulums s/ | ftuseulumsituransduneusazdes | 2) saudumeuntsiuain 3 addn
Yuvanetuneu AU/dan | Setup vanensilmdenan Lﬁmmﬁugﬂ 1 a% (Combine)
3. upeuluns M3/ | Process Drilling jpualvgfléianunn | 3) sanuuy Seussauazdaim
yhaowlsivangan | Au/dan | vaed Process Laser Cut ansnsadag | sumeuntssdslal vy
iliAnAuath wunlvgflaisania (Rearrange)
Tunsvinau
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- GRIREE) -
wadaleym wazduateyn w9 lY
Ugymn
4. @eriatu B/ | lewindesldriamatiadiuigau T | 4) viniseeniuu wium tieldly
Process Bending | Aw/dan | nsiuauudazae uwazealduney | N1SHEAR (Forming) unu
N13 Setup MA1LTUNDU TIUDIADI NTUIUNIINERNLAL (Bending) ¥
AIVADUTUITUNAIIINNITAU Thdesion1Inan anTunou uay

anleniARanan (Simplify)

AT 4 NITIATIILUININTUTUUTIEIT Why Why Analysis (algney asuseiasy, 2562)

Watateym Ml il il n1suily
Ldenaluns | dedldeneg Foskan Jig, | Tunuinanunain | vinnsesnuuy wliiud dieldly
e Jig, TGN Fixture i | ABUIINLUY Uae N13ER (Forming) wnu
Fixture wane n%q FOMTINABUTUNY | NIEUIUNTSHAMLAY (Bending)
a%a sdedeq N&99INNITNY lireson1suan antuneu

ATIAB VT uaz anlonFRANAIA
NAIRINNITHY
2. @oantun1s | edld Process | suunavgflally | Process Drilling 16 | sonuuu Seulksawazdnimh
E T Drilling Process Laser LAUIULIN Sunaunswanlvel Imsnze
Cut
3. At | Sdupeumsiu | deaifunu Fosernetosing | sawdumeunsy (Bending) a1n
Tuduneunsiiu | ann 3 dumew) | Swown | Tmimnadefiinigds | 3 afilidunutugy (Forming)
(Bending) Nan 1 as
Anwraninvasleyin

INNTTANBINTEUIUNITANTNAATUIIU PLATE 20Y-06 Ganuindeyunlunsguiun1snIsuanaueu
PLATE 20Y-06 fmnuanduarisuyunisadniiguintulunssuiunisndnuainanve 3 Usen1s loun
1) @onalunmsudsunnifiuly Tuduneunswu (Bending) G98nsnunvun 3 ASI39R0IRIAILATOINNS

Qﬂﬂiﬂi%%’u%umu Jig, Fixture 149 #a18A59 TIUTNN1IATIVEOUTUNUNGIINATEUIUNTT YIIALARNITTIIU

NaNLIUN DU

A 11 FULERITURBUNITNUNIVLA 3 AT
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2) @enanluduneunssiau (Rolling) Ineduneuiifuiissnssalriunuisuiisavintduiiohliig
° a1 Yy = ew = a < a = a a 2
MsvuAatt Feldiaanis 12 wifl sie 1 deaniswan vie 22 Jundl de 1 Ju

3) @eviatudunounisianz (Orilling) Inedunawil Wunsiwizgduau egiivuningiuldinanais

Praudnauu ¥lruinenisaevInitunautunniuly

AW 12 MIAeguRntng 19 2 § Tutunaunis Drilling

anfiunsusuusaudile

ﬂ']iLLm‘U%UWEJUﬁ 1 ¥NANS09NULUY L%‘EJ‘UL%EN%UW@Uﬂ'ﬁNamSLWﬂ‘\]'mLaN 7 %umau L%‘IN"\]'m Process Laser
Cutting, Process Rolling, Process Bending 1, 2, 3 Process Drilling 1, 2 #3d19U SIWIAY 7 TUADUNTHER ¥
N1598NLUY U%’uﬂqﬁumaumswﬁm Tndeiies 4 %’;umau 131971 Process Laser Cutting, Process Forming,
Process Drilling 1, 2 Mua16u STAY 4 FumeunIHER

nsudluduneud 2 asreaousunulun1sudntuanu PLATE 20Y-06 ndsainymsssniuy U3ulse
‘f?umaumwﬁm Tindaiies 4 %umau 1597 Process Laser Cutting, Process Forming, Process Drilling 1, 2

ANUAINU SINNIEY 4 TUNDUNITNES

(%

AN 13 YAALYIY KAENITAIUIUTTEZANY

A

n1suilatuneun 4 dudunisudauwdiiun ieldlunszuiun1stugd (Forming) Mvinsesnuuuul

[

NALNUNTZUIUNITIU (Bending) Tumaulunisnanuafinisifgd
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1) ¥INN1509NkUY kaZlTgUBUUBINLNA28TURNSY Solid Works kagyinn1saananinesngdmingsy
el endndniunsndnuifiuiniuwuy wanadugunim 3D Isometric Aagui 21
2) Wevhnsndnuifiunidniouds szfesdinismedeundfinnd neun1sldnuass lngasunanisvagaeud

fnadnshingn Aoldmduaies 3157 daruaifinnissey 491.5 mm azyiliunudguunian

o a N - I a 4
AN 14 NISNAFDULNNUN

3) Wenegeuudiusidnsaudl avfowinnisnsiaaoutunufiiun1segey Wenuinduaudvi
nmsneaeutiy laAmuiiivualuluy (Drawing) JavihmsdslinisgnAnsiadeudnsey WegnAduduinuanule
HIUNINTEINT0IgNAAT kazaunsatauludseneauld dedeanssuasyiniseud@lduifiuriuasanliunisds

VUL WlReadn wWoldlunsuandusu PLATE 20Y-06 dely

ks

AN 15 MSNAFDUTUIIU

a) nsufludunoudi 5 iin1su3uudlid DXF (Iddasm PLATE 20Y-06) usiundannidsitlisizuune

Dia.15 agme Wlfiunstanzguuna Dia.15 1uu 2 § luduneuillume ieantiain1siang (Drilling) 1esnnis

Y

Aalaiwes TauTInEINInndIn1seiy FeiiuRaguuin Dia.15 mm dulilaldfianuaziden Wuiesgrnuinty

£%

= o ¢ d' v
ﬁ]\??ﬁlﬂiﬂ@ﬂl@LGﬂE]iLW]Uﬂ']iLG\]']gg 28A309 CNC iﬂ

Vol 8 NO 1 Jan - Jun 2024



Journal of Science and Technology Thonburi University 55

AN 16 TuRBUMSHARNSIUTUUTS

NA9INYIINITUTUUT AeNUTITURDUNITHEN FwinFaiiies 4 Tumau Av 1) Laser Cutting 2) Forming 3)
Drilling 1 4) Drilling 2 mmﬁuﬁﬁauﬁuﬂjqLLf’ﬂmsﬁﬁwm 7 9unau A 1) Laser Cutting 2) Rolling 3) Bending 1

4) Bending 2 5) Bending 3 6) Drilling 1 7) Drilling 2 agulédn FunoumsHananas 3 Tuneu

A15799 5 TUADUNITAEUIY (MAAL)

Process Flow - PLATE 20Y-06 ( v#iauU3uugenssuiun1sugn )
Aeyanwal 181
. 187
d1fu 918N19 O A v @@ Q 1 —>! (minyiot (sec)/
Pcs.
1 [Wnmdnuniuanadeingau 1 le 5.00 -
2 [WSumdnumamiiuedes /f - -
3 [mlusunsuedesiniaites [/ 5.00 -
4 |Setup wdnusluuy Table * 8.00 -
5 [Laser Cutting o—— | | 4133 80.00
6 |Inspection [Random Check] KN 5.00 -
7 |vwasludi Line Forming | Te| 500 -
8 |Setup Forming B | 5.16 10.00
9 |Form o | | 0.31 1.00
10 [vuddludi Line M/C T Te 5.00 -
11 [Setup on Drill CNC Table 1 | 15.30 30.00
12 |Drill CNC Table 1 [7 Hole] 217.00 420.00
13 |Setup on Drill CNC Table 2 ) 15.30 30.00
14 |Drill CNC Table 2 [4 Hole] ﬁ\ 124.00 240.0
15 |Final Inspection [Random Check] \"\ 5.00 -
Aufuluads Work in Process
o ieldluniswansely ® >00 _
14.88
PRI 6 4 0 0 0 2 0 4 461.40 o
ndideTu
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wilaudr3eldihunuglinszuiumslwaninisiiudeyauasAinwiduneounsudanadalsuus Jsdunaunis

HanvdaUTuUgelowdldiog 14.88 il uasduneunsailunuanaunieliies 16 Junay

M50 6 NsIEuiguaINITTIUReUUTUUTHaEnaIUSUU T

L287/U7d
a16u 378N15 e
. dausng Vel d7Us19 (%)
Usulgs
1 | LASER 54.3 +10.3 UM +18.97 %
2 | ROLLING 26.7 0 -26.7 U -100 %
3 | BENDING / FORMING 50.6 5.5 -45.1 el -89.13 %
4 | DRILLING 495.6 371.6 -124 U -25.02 %
5 | INSPECTION 20 10 -10 W -50 %
6 | TRANSPORT 25 20 5 U 20 %
59U 661.9 461.4 -200.5 U9 / Lot -30.29 %
4w w / 1
ARALsaT 21.35 14.88 -6.46 e -30.29 %

Y

ndoyafifnwinszuiunisudnnsudsugsiazuaelsulge Faddvinnswseudieuanflddunsi
Wibuisuusiaztunau

it nalumsndaudaznszuaums feunazndamsd¥ulys $1u 1 Lot 31 3w da i

600
495.6

500

0 3716

300

200

100 u o3 67 | 0.6 s 2 g 5 20
0 -- | - - . [

LASER ROLLING BENDING DRILLING INSPECTION TRANSPORT

FORMING
1 z 3 4 5 6

ns=uaunis M v"lav.iﬁmli‘q ] ﬁﬁidi‘uﬂgi

lﬂl =) a a
2 17 WlsuigunanlunseuIunIsHan

Vol 8 NO 1 Jan - Jun 2024



MINN 7 FuuAsInunaUTulse

Journal of Science and Technology Thonburi University

EHH a0 Time Y - . Y .
No. | Cost Process P AUNUNGR MUY UNU NUY
(mm.) (sec) (A39)
0.021 Bath / P
1 Laser Cutting 2150.00 | 80.00 1.00 1 45.15 UI/Bu
mm.
0.5 Bath / v
2 Setup Forming - 10.00 1.00 2 1 0.50 UIN/UU
A3
3 Bath / iy
3 | Form - 1.00 1.00 o 1 300 | UIW/Au
UM
Setup on Drill 2 v
a4 - 30.00 1.00 2 Bath / A3¢ 1 2.00 UI/BU
CNC Table 1
Drill CNC
5 Table 1 [7 - 420.00 7.00 5 Bath / #u 1 35.00 U’m/-??u
Hole]
Setup on Drill s P
6 - 30.00 1.00 2 Bath / A39 1 2.50 UIN/BU
CNC Table 2
Drill CNC
7 Table 2[4 - 240.00 4.00 5 Bath / Wu 1 20.00 mm/%u
Hole]
Total Process Cost 107.65 Uw/"ﬁu
dgunan1saiiuey

57

NUITEATIlMINMIAanAuIeININERTUIIY PLATE 20Y-06 lnealiunulavinnsfinuiiasigim

anvaatym wazwumnamsualumendnnisuazia3asiie ECRS, Why Why Analysis waznisldinsesiioniuny

AN (7 QC Tools) (Tuady 253auading, 2559) Mnuudsinisuiledaymvianun 5 Juneu laun

1. YAN50DNRUUTURBUNTHAR IANINLAL 7 TURDU 131N Process Laser Cutting, Process Rolling,

Process Bending 1, 2, 3 Process Drilling 1, 2 MMUa1AU $209I9@U 7 Tunaun1swan TAaeIies 4 Junal 131970

Process Laser Cutting, Process Forming, Process Drilling 1, 2 a1y SIuYNEY 4 TURDUNITHER

2. aAanlunNISHaNIN 21.35 WNReTY Waawied 14.88 UNiisaTu Anwdu 30.29 %

3. andurulunisudn 970 149.68 \Uu 107.65 viseanas 42.03 um Aadu 28.08 %
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FURBUNITHER natlunisude sunulun1suds
(Fumau) (i) (u)
B rounsuiudn 7 21.35 149.68
nasn1sUTUUSe 4 14.88 107.65
B rpunisuiudse nasn1sUTuls

AW 18 NsUSEUMEURaNSALTUY nouuasrasUTuUse
¥
UDLAUDLUY

ansalduwinn wazesnuuuluynisuiulsdunsudnvewdndusivlacie 1 Aazawiseaniainis

AR anAlgTIeY0IRUNUNITRER tHBnuIN

LONEI581984

YRYIYRtl QUADT Yaan Vead war ansid seilydnasd. (2558). noswAnuvvaululssIugnaTINTI.
(e INUSIEMaATUMUR, WAINEIEeUDULNY]

wyudda Uszinelng 911n (2565). 0791977, @UAUAN https://www.sandvik.coromant.com/th-th/knowledge/
drilling.

Jun$As dvidion. (2551). 77559129 T2UIUNIT. AUAUIN https,//pirun.ku.ac.th/~fengesr/courses/
2008 01/206341/ch8.pdf.

'3

AR BeUNINA. (2551). vusUlanzushs. EUAUIN https://www.psstainlessthailand.com/.

UsEn lvelasgne 9110, (2566). N156nlanen 18002 UIUNITHANIYIALIYDS. AUAUIIN https://www.chi.co.th
/article/article-844/.

VT Tduil adla e (umww). (2565). B 1manmanusulilnuFeuuazain e vegiaue. FuAuain
https://www.tmtsteel.co.th/files/Technical% 20Information.pdf.

algnay AaUseiasy. (2562). Why Why Analysis. U@ wain http://qd.swu.ac.th/Portals/2077/ Why%
20Why9%20Anlysis.pdf?ver=2562-05-24-082545-380.

Tnls91l #auAs way A3 3nen Sundaou. (2559). n19uuraxEs. AUAUIN httpy//www.thailandindustry.
com/indust_newweb/onlinemag_preview.php?cid=461.

a o

Uszialy dasUseaunad. (2552). n1sanAuggival Aaguannis ECRS. AUAUAIN https.//cpico.
wordpress.com/.

$wfen 8. (2555). n75U§’UU§m53:113zm7mﬁmmkmuUs‘snau%ua’aua"zﬁmsaﬁnﬁ Aneinususygn
Fenssumansindia andumalulagnszaeuinanigunmsainnsy

Tutady 2950uadng. (2559). m?'mf/a@mmw 7 wida (7 QC Tools). #UAuUaIN http://econs.co.th/index.php/
2016/07/29/7-qc-tools/.

sesufuRinisnisndnuazanamnssudnlud@ (2557). msdugulansusiu. Aufuann hitp//eng sutacth/me/

2014/document/LabManulndAuto/C.pdf.
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DEFECT REDUCTION IN THE PUFF PASTRY FORMING PROCESS A CASE STUDY
OF BAKERY PRODUCTION FACTORY

gAusiing WuAad", Uszning yalku?

4
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Sukonthip Permsin®’, Praphakon Munngoen?
"’Engineering and Technology Faculty, Panyapiwat Institute of Management
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UNANED

v
@ o =

nuATeiliaUsrasdifioanveadelunsruiunstususuumetululssnundondndasiuneinsdinw
mnmaivteyavendefifntulunsruiunistiuguausmetu Wuszernm 3 Weu Tueandnvuumeduimn
15,275,198 U 1Anvedevianun 180,262 tu seRmdudndiuveads 1.2% wWethuwenussianveadenuin
Hoilingeanfoldvuamedunsdndutng Aadudadiurends 0.386% Fdldddgmiuvhmsinsziuagm
wmaudlalngldietneuan way wedavhla - vhly suhawvemdnisannslddvummetulafurouosusi
wislafunniiul esanlifnisssysunddunisldldouumedu Fehniseenuuuuasdavigunsalimun
sunislunisldldnie Favigiloufdfieu wazdneusadfujuinuliiundnanuias vty #aainnis
Fuiunsuiuuz asnsnanvesdeifinanldvusmedunsdndiudismn 0346% warweads 1,994,138 Vs
U widlowites 0.067% yarveads 383,733 vmsied Aniduveadeiianadls 1,610,405 vmsied visoanasls 80.6%

AdAY: Nsanvetds, Hainaan, n1seeniuugunsnl

Abstract

The purpose of this research is to reduce defect in the puff pastry forming process in a case study of
bakery production factory. Over a period of three months, data was gathered on defects occurring during the
production of puff pastries. Out of a total production of 15,275,198 pieces, there were 180,262 defects,
resulting in a defect rate of 1.2%. Upon categorizing these defects, it was found that the primary issue was
filling spilling over the sides of the puff pastries, accounting for 0.346% of all defects. Therefore, this issue was
analyzed using Fishbone diagrams and the Why - Why technique, identifying the main cause as the improper
placement of filling too close to the edge of the dough sheet due to the lack of specified filling positions. This
research resolved by designing and implementing equipment to define the filling positions, along with creating

work manuals and training working methods for both employees and supervisors. The result from improvement
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shows that the defect from the puff pastry filling spilled over the sides has been decrease from 0.346% or
1,994,138 baht per year to 0.067% or 383,733 baht per year, reduced by 1,610,405 baht per year or 80.6%.

Keywords: defective reduction, Fishbone diagram, equipment design

umin

QRANIBLUINGT TN venefd uegwiaiiios iosanidmsduiudinlugatiagtiu feulddinde
ALY MThemnsfudsemueatiosas msuslaaunesdslesuaruden wu Tunguewiau nguiniFeu
tinfinw esandanuagamnauns sawniedes miedis ausonnwild fudnuineiusazmedadinsimuiuay
Usuusenseurunswandlewiiudneninlunisudedu nisanduyunissdmdunidutedvidyiiasyiliinaniina
fladfistu Sawmndunsanduyu 6ud nisenveadevietounniosiifintulunssuiumsnan

a v

MAeiilihnsnwlsanundandnduaiiunes Jadliugsiandnduussinnuineiauan tnedidua

N

fvanuaerionsuauasausesnsvesiuilnardlulssmanaieUsuna wiluduiitaruiiomnniignde
Audnguanumwiedu ldinee wu 1dduure 1dEain Tdfonueninseu lddues nmafudoyavesdei
AadulunszurunistusUruamedu deusidoufiquioy - Asau we. 2564 feoandnuimied s
15275198 U Anveadenanun 180,262 tu nieRndudadiuveaiy 1.2% Tnsusagldnudgmliunnaeiu
HeusnUszianveadenudnuagnmaiin fuaninised 1 uazamil 1 wuindgmiiingegafeldvuumety
nedndung SeldihtigmiduwihmsdenesimaumauazmiBmaudlodely

AQUszaaAN1TIY

[

Weanveadsandamldvunmetunyanaiudig

VDULYAIIUIY

N3EUIUNNSTTUTUVUNNNETY YadlssnuUNGnrAnsualuneInsiAn K

3197 1 Ussiavveadeiintulunsyuiunistuguauamedu Wussezoan 3 wWeou (§ruau 15,275,198 )

Ussinnuaaide Sruawvende (Fu) Fuauveude (Wositdu)

T dunsdnaudig 52,923 29.4%
Tduuamnetuns §nanusossa 44,052 24.4%
Rawthauumeduasn 20,660 11.5%
Auuamnetuliashiaue 19,520 10.8%
AvunmetuduiAunesgy 15,511 8.6%
EUmwuuww%’uhﬂﬁmummgwu 14,347 8.0%
FuLWEFULANTTA 13,249 7.3%

374 180,262 100.0%

Vol 8 NO 1 Jan - Jun 2024



62  Journal of Science and Technology Thonburi University

a da & a

uruvsade () wWofiduvaade

60,000 100.0% 120.0%
92.7%

50,000 84.7% 100.0%

76.1%

40,000 65.3%
53.8%

80.0%

30,000 60.0%
29.0%
20,000 § 40.0%
o
10000 5r0p5 44,052 20,660 19,520 15511 14347 13249  2O0%
0 0.0%
g e N < o o %
o & ,g{"‘@ e 5‘: @4.: &
1 & 2 ,{\? o s & Ky ,e)\\,-
o . & ¥ A 7> & &
& & oF & e &
<4§\ S & :3\?
"'5* g#“

Al 1 Yssanveadeiintulunsyuiunistuguauamedu iWussesian 3 Weou (Sruiu 15,275,198 )

LPNEITHAZINUIYNNYIVD

1Y)

MnnsEnwddefiisatunisanveads ethunduwuimdunsudtym Toud nuldeves (@usse
sau Wsued wag dnfe 3nnns, 2565) Tdduiunsanvesdelunszuaunissdnnseunsranegiiden Tnegld
wdnaflemunununwlunsdumammiiteUiuusanmnw Tnsaimgudnnudt 1des CNC AT 1a3es CNC
Wgtuau Tgmdntunulilfszesuaves svorgaglingmiu Center mufiuuuimun uazunduauian
Aunduuy Feldlauessuunstigeinedaneinsal matigedneudaostu wagnssenuuutagamunutuey
(jig fixture) HaNIANLEUNITUTUUTIEINT0aAvRLEEINTRURY 4.4 Folfiou anauvdedouay 1.7 Aawiou

Aaiys winuassd wazanzldduiunsanveadsuaziuusenseuiumsaandy lnedszendliiaiesle
manninm liun Tunsanaey wwuginiisln uudsuansvnuazaa vilvimsutyveadediinundian fe 1A
soouandirlumainn whiidfuuiuanavauasnaiiolnssiaumiinundouiaauouumanisudle wants
YSuugsanunsnanvesdeinieay 22.79 wmdeiosa 18.22 (35aius uazane, 2562)

sindng uazanzldduiunisanveadelunszuiumsnangunsallasavanduiuanuvasafovessnsus
Tneldin3eslomunuannm 7 ag1e leun dsuananguazua wuninisle lunsaaey uaznsm wuirdamuin
nnthaumnevinuglunmsionu wenmsiaulddulyamatusey 3ddEmienasuanstuneulunisufifng

v
Y o

wagdnausulidundnauielilindnauauduneuldegiignies kanmsusulsamnsoanvendsanioas
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P a
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a a
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wideSesay 3.51 (5ula Balwisne uag Wuit ansnisugily, 2564)
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L@y LayARY, 2562)

sifymn muse iy uasfnfide odnasnididunafioan Ui inghuiivdedidunssuiunsiuendugy
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waniibiisvendefe n1slduszaunisallunisdnensmudesnisyilivsinaesvdeiiadudunuun {33839

LY =

lausuugslngldinsetiodudninssesiionvunssuganensliminauaunsadalaniuanueINfeIns nanis

v '
a a
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3. Wnsziuazmamavaslom
Tnswimanvgvesdayldvuimetunganaudiwiedsinan (Fishbone diagram) wainedsguil 6

Tagausaasuelanadl

Tdldnednduvouvesudund sladunniiuly
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vigldldwnedusgfinfuvouoamiulauiniiuly
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wiinauuSuiumavieldlduuumedunudsraunsalvosmues wazldiinsimunsumddlduumeduiivgd
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STUDY OF THE MIXING RATIO OF EXPANDER MATERIALS ON CAPACITY OF
NEGATIVE PLATE IN TRACTION BATTERY
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unAnga
unariTeiifnguszasdifionsfnundnsdunanvosian nszd uiidnasoranuquesuiusinauly
wuame3salulit Tngldia3os Auto lab PGSTAT30 (Cyclic Voltammetry) tuie3osmnasunaiandimaniiliiinain
NSANYINUTY NMSHANAISUBURUAAMEAIINEITOULAY T8 LIATUANANIUAINARDAIANUDI TAAN TEAUUANA1AIY
TagtanzeesdeTannsydiu XE500-02 uay N220500-10 aglviAanuggeninannsiouiisuiuiannsedu HE115
Tnelirnnugiigeninlusoud 300 Fuld

o o w £%

ARy JannseRl, ANANY, LHUSIAAY

Abstract
The purpose of this research article is to study the mixing ratio of expander materials on capacity of
negative plate in traction battery. Using the Auto lab PGSTAT30 (Cyclic Voltammetry) as a tester for
electrochemical properties. From the study, it was found that mixing carbon black with different rotational
speeds and durations have different effects on the capacitance value of the stimulating material. In particular,
the XE500-02 and N220500-10 actuators have higher capacitance values compared to the HE115 actuator, with
higher capacitances in cycles of 300 and above.

Keywords: expander materials, capacity, negative plate
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Pb (Boden D.P, 2008)
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299 PbSO, tadeuuL Pb (Boden D.P, 2008)
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9197 2 anuSaseunazsyesatluntskaniannsyu

Expander Speed (RPM) Time (minute)

N220 500 2

500 10

1,000 10

1,500 10
XE2B 500 2

500 10

1,000 10

1,500 10
HE115 N/A N/A
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Tannszaulvitianududy 20 ppm

4. mnsgideyansiteedidlddmidumsiinneitoyannnmeaeudandiunauosannssdu taens
AnseidoyanmmaasunuantAnaailniifudianuguesunusinaulununined Inonsmaaounuandang

wnillwihuesTannsedupiin N220, XE2B uas HE115 saamsvaaeulauvass (CV) Tagldie3as Auto lab PGSTAT30

Nan1sAIUNNT

Mnnansnaaeulsadnliaumamn? (Cyclic Voltammogram) vesannsedusioiaiosiienlflunisnanian
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0.90V §nsinsaunuagil 20 mv/s ldnsadansn 1.25 ¢-cm™ Tnsmswdeutagnseduliianududu 20 ppm rasn
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AR | HE115 | XE500- | XE500- | XE1000- | XE1500- | N220500- | N220500- | N2201000- | N2201500-
%\ 02 10 10 10 02 10 10 10

1 4.30E-02 | 5.60E-02 | 3.94E-02 | 4.91F-02 | 5.18E-02 | 4.55E-02 | 562E-02 | 500E-02 | 593E-02
100 834E-02 | 8.14E-02 | 4.71E-02 | 7.43E-02 | 625602 | 5.56E-02 | 7.84E-02 | 630E-02 | 5.63E-02
200 9.03E-02 | 8.91E-02 | 5.11E-02 | 8.04E-02 | 627E-02 | 586E-02 | 885E-02 | 661E-02 | 6.18E-02
300 7.35E-02 | 9.67E-02 | 5.85E-02 | 8.28E-02 | 6.50E-02 | 6.34E-02 | 897E-02 | 7.02F-02 | 6.48E-02
400 6.11E-02 | 1.01E-01 | 657E-02 | B.O6E-02 | 653E-02 | 671E-02 | 844E-02 | 752E-02 | 6.53E-02
500 6.18E-02 | 9.53E-02 | 6.92E-02 | 7.61E-02 | 6.356-02 | 7.23E-02 | 7.85E-02 | 7.28F-02 | 6.62E-02
600 6.58E-02 | 9.03E-02 | 6.49E-02 | 7.19E-02 | 6.16E-02 | 7.49E:02 | 7.83E-02 | 7.06E-02 | 6.69E-02
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Abstract
This study aims to develop an innovation platform management model to address issues in medical
Al Industry in China and promote its future development. The first step is to analyze the existing problems,
opportunities and innovative solutions in the medical Al industry in China by literature analysis and in-depth
interview with five experts. The second step is to evaluate the consistency of innovation platform management
elements for the medical Al industry in China by expert confirmation process with 17 experts. The final step is
to create the innovation platform management model and confirm by 5 experts. The findings of this study are
as follows: (1) It identified 5 aspects, 11 themes and 35 elements for innovation platform management in
medical Al industry in China. Experts agree on the necessity of a multi-faceted approach to foster innovation,
emphasizing the importance of data privacy, domain knowledge base development, interdisciplinary talent
cultivation, clinical-Al integration, organizational management. (2) The proposed management model presents
a comprehensive framework encompassing five aspects: infrastructure management, technology innovation
management, application scenarios management, policy and regulation management, and platform organization
management. This study emphasizes the importance of stakeholder collaboration and the utilization of the

innovation platform to facilitate the industry development.

Keywords: Management Model, Innovation Platform, Medical Artificial Intelligence, Platform Empowerment

Introduction

Artificial Intelligence (Al) has revolutionized healthcare with its advanced data processing capabilities
and optimization abilities, impacting various medical applications (Sun, Gao & Wu, 2021). However, integrating
Al and the medical industry remains challenging, such as inexplicable diagnosis results, unguaranteed medical

safety and unformed service loop. Despite these hurdles, the medical Al field garners significant attention for
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its potential growth. To foster industry development, China government has introduced policies promoting
innovation platforms that carry out technology innovation and provide open sharing services. These platforms,
led by tech giants or governments, facilitate interdisciplinary collaboration to tackle complex tasks and provide
various support to the innovation activities (Hao, 2021).

Deepening integration of Al to medical industry increases complexity of management demands towards
innovation platforms. Science and technology innovation platform needs to explore management models and
integrate new resources to provide better innovative solutions. Developing a management model suitable for
the future development demands of the medical Al industry has become an urgent task, addressing the lack
of research on platform empowerment at multiple levels and its impact on the symbiotic relationship among
various industrial stakeholders.

This study tries to fills this gap by using an in-depth interview and expert confirmation process based
on literature analysis. It aims to identify problems and opportunities facing the medical Al industry, analyze the
management elements of innovation platform, and develop a management model. The main research objective
is to develop the platform management model for the industry's future development, exploring key factors
driving successful emerging industry and determining optimal management practices and organizational
collaborations to support this process with the following objectives:

1. To analyze the existing problems, opportunities, and innovative solutions in the medical Al industry
in China.

2. To evaluate the consistency of innovation platform management elements for the medical Al
industry in China.

3. To create and evaluate the innovation platform management model for the future development of

the medical Al industry in China.

Literature Review

Medical Al in China confronts hurdles in medical data, algorithm, talents, clinical application, ethics and
law. (Tomici¢ & Lazi¢c Mosler, 2022) (Zhu & Lv, 2022). Regulatory gaps impede high-quality data collection, data
sharing and patient privacy protection, alongside the absence of medical data standardization, limiting Al's
practical use to experimental stages (Shi & Liu, 2021). Algorithm challenges provoke skepticism regarding Al's
Interpretability and potential bias due to the 'black box' opacity of Al diagnostics (El Kafhali et al., 2023). Clinical
application barriers are multifaceted, encompassing costliness and technical uncertainty that restrict Al products
to solving clinical issues, failing to streamline services or alleviate physician burdens s (Ji, et al,, 2022).

Interdisciplinary talent is scarce, particularly. Those adept in both Al and clinical medicine, with the current
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educational system in China favoring specialized applications over integrated innovation (Wang et al., 2020).
Commercialization is at a low rate and monetization models are undefined (Luo, 2021). Ethical and legal
dilemmas, particularly regarding data security, risk liability and supervision, are gaining prominence (Shen et al.,
2023).

The medical Al industry’s future development hinges several aspects such as infrastructure, technology
innovation, application scenario, policies, and regulations. The infrastructure includes factors such as high-
performance computing, advanced algorithms, and big data (Liu et al,, 2023). Experts recommend China
prioritize building data standardization and norms, drawing from international best practice for medical data
management (Liao et al., 2021). Al algorithms are pivotal in healthcare but require increased interpretability,
accountability, and transparency (Reddy et al.,, 2020). For the technology innovation aspects, key to medical
Al's growth are breakthroughs in core technologies (Qiu et al., 2023) and cultivation of innovative talents. China
is urged to bolster Al research to compete internationally, focusing on new Al chip and large Al models.
Cultivating Al talent through research and startups, as well as interdisciplinary education, is essential for
technology advancement (Zhao & Zhuang, 2023).

Integrating Al into medical scenarios is essential to advancing the medical Al industry, driving technology
upgrades, and forming a data-driven business loop. To penetrate deeply, Al must integrate into the entire
clinical process, while broadly it should enhance primary care and tiered medical services, with future
healthcare aiming for increasing efficiency and tailored treatments (Yuan et al., 2020). Market growth is promising,
yet still nascent, requiring policy support and strategic planning. Countries are launching Al strategies, with China
emphasizing applications like medical imaging, while others focus on basic research (Luo, 2021). Ethics and law
emphasize the need for a comprehensive governance system and a balance of innovation with ethical risk
control (Braun & Harasimiuk, 2023).

Innovation platforms play a crucial role in medical Al technology and industry development, as they
provide innovative solutions by integrating resources, supporting innovation activities and enabling medical Al
application (Lu, 2020). Innovation platforms create value through capability aggregation, adapting to external
environments, and resource restructuring. Recommendations for industry future development include building
structure system and collaborative mechanisms, improving top-level design and building open ecosystems
(Chen, 2022).

Based on the literature review, this study will identify the problems and opportunities in the
development of the medical Al industry and the innovative solutions of the innovation platform. An in-depth
interview will be used to explore and supplement the platform management elements and an expert
confirmation process will be adopted to evaluate the management elements and the model. Eventually the
optimal management model for the innovation platform will be developed for the future development of the

medical Al industry.
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Methodology

This study adopts an in-depth interview to obtain the insights of the experts based on the results of
literature review, which is often used by sociologists to explore a multitude of substantive and theoretical
topics (Davis Hicks, 2004), because it allows them to probe in detail people’s subjective experiences, meaning-
making, and unspoken assumptions about the social world in general (Orrange, 2003). Five experts from the
stakeholders in the medical Al industry, including university and research institute, medical Al enterprise,
hospital, and investor were used in semi-structured in-depth interviews with mostly open-ended questions,
which allows the interviewees to express deep feelings and rich detail about specific experiences (Wu, 2019;
Yang & Sun, 2005). The most important question in an in-depth interview is the “probe,” a question asked to
follow up and explore issues brought up by the interviewee (Lucas, 2014). The feedback content is encoded
and analyzed to search for models or themes, and the data is categorized under each theme to form a series
of indicators.

An expert confirmation process of 17 experts is used to evaluate management elements and another
panel of 5 experts is used to further evaluate the model after the management model is established. Its core
is to consult relevant experts' opinions anonymously, make statistics, analyze expert opinions, and finally obtain
more extensive expert collective results after the survey. It is necessary to use the experience of numerous
experts to quantify the indicators of the research object, and then provide an analytical basis for specific
problem research.

The selection of an expert panel is essential to both in-depth interview and expert confirmation process
to ensure the validity and reliability of results. The size, heterogeneity, and appropriate knowledge of the expert
panel should be taken into consideration (Belton et al., 2019) (Goluchowicz & Blind, 2011). Criteria for selecting
appropriate experts is pre-defined to ensure all relevant characteristics and qualifications are present
(Goluchowicz & Blind, 2011) (Okoli & Pawlowski, 2004). The criteria for selecting experts in this study include
the following: Experts from different stakeholders of the medical Al industry; minimum of 5 years’ experience
in medical Al or related field; and minimum of bachelor’s degree in education.

A variety of stakeholders who are engaged in the medical Al industry is included in this study. The
setting allows for drawing on first-hand experience and comprehensive thematic knowledge from diverse
experts in the medical Al industry to create an overall future scenario in the innovation platform, leading to
higher accuracy than individual evaluations (Gracht, 2012).

The experts of this study are selected with snowball sampling method whereby a process is started

with a small group of initial contacts. These participants then introduce the researcher to additional potential
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participants from the target population. This cycle of referrals continues, until the desire sample size is achieved

(Wright & Stein, 2005).

Results and Discussion

1. This study identified 5 aspects, 11 themes and 35 elements for innovation platform management in
medical Al industry in China. highlighting a multi-faceted approach to foster innovation, emphasizing the
importance of data privacy, domain knowledge base development, interdisciplinary talent cultivation, clinical-
Al integration, organizational management.

(1) Data analysis from in-depth interview.

By in-depth interview the elements of problems, opportunities and innovative solutions in the medical
Al industry are obtained. There are three parts of data analysis, namely problems and challenges analysis,
opportunities and trends analysis, innovative solutions of innovation platform analysis.

From problems and challenges analysis, six key themes emerged: medical data, algorithm, clinical
application, talents, commercialization, ethnics and law. Among all the 19 elements that were proposed by
experts, the most frequently identified challenges were the lack of data standards and sharing mechanisms and
the scarcity of interdisciplinary talents. These issues were recognized by all experts, highlighting the critical need
for standardization and talent development within the medical Al field. The second high frequency challenges
were: Without their own core algorithms, most Chinese companies use fine-tuned model on foreign open-
source algorithms; Lagging laws and regulations are unable to effectively support the legal and compliant
application of innovative products. The third one was element: Unclear of business model and monetization
model, which was mentioned by 3 experts.

On the ranking list of six themes of problems and challenges, talents challenge was most important
and recognized by all experts, clinical application was the second important and recognized by 4 experts.
Algorithm and core technologies challenges as well as commercialization problems were regarded as the third
importance, which received 3 experts’ comments respectively.

Opportunities and trends analysis revealed four main aspects: infrastructure, technology innovation,
application scenario, policies and regulations, and eight themes, including medical data, algorithm, key core
technology, innovative talents, clinical application, commercialization, industry polices, ethnics and law.

Among all the 25 elements of opportunities and trend that proposed by experts, promoting deep
integration between clinical demands and Al technology and providing industrial policy support to connect the
entire industry chain were seen as the most promising opportunities. There were four elements ranked in the
second important place and mentioned by 3 experts respectively: Establish medical data standards and norms;
Improve algorithm accuracy; Cultivate interdisciplinary talents in medicine and Al; Policies and regulations

should be predictable and sustainable.
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The elements in technology innovation aspect and the elements under commercialization theme were
diversified with low frequency. It seemed that experts hoped to find more solutions but had not reached
consensus yet.

The platform organization aspect includes two themes of role positioning and development trends.
The survey reveals that clinical resources and scenarios, commercialization supports, underlying algorithms and
large models for medical Al industries had the highest median value and were seen as crucial by experts, while
connecting and sharing for role positioning is unanimously recognized by experts.

Based on the elements identified from both literature review and in-depth interview the researcher
makes a summary and got 5 aspects, 10 themes and 41 elements for innovation platform management in
medical Al industry.

(2) Data analysis from expert’s survey.

There were 8 items with a median value of 3.0 and below or an inter-quartile range of 2 and above. It
indicated these elements were general or less important, or the consistency of expert evaluations of the
importance of them were general or low. These 8 items should be removed and there were 33 items left.

Among all the elements that evaluated by experts, ten items were considered highly compliant,
including “protect medical data privacy”, “develop domain knowledge base”, “cultivate interdisciplinary
talents”, “meet demands of segmented scenes”, “integration between clinical demands and Al technology”,
“business loop and pilot projects”, “priority to products that have passed project review and approval for
entering clinical application”, “develop its own underlying algorithms and large model for industry use”,
“provide clinical resources and application scenario”, “commercialization and promotion supports”.

Experts' feedback also suggested augmenting the infrastructure aspect with computing power
considerations, recommending the introduction of cloud service providers or public computing power supplies
to reduce R&D costs and enhance the platform’s innovation capabilities.

2. The proposed management model presents a comprehensive framework including five aspects:
infrastructure management, technology innovation management, application scenarios management, policy and
regulation management, and platform organization management. All the elements together constitute an
efficient, flexible, and sustainable management framework, which helps to promote the rapid development
and application of medical Al technology in China.

Results of creating and evaluating management model.

The management model of innovation platform in medical Al industry was created and presented a
comprehensive framework encompassing five management aspects: infrastructure management, technology
innovation management, application scenarios management, policy and regulation management, and platform

organization management.
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Infrastructure management forms the groundwork and commences with medical data, algorithms, and
computing power. Technology and innovation management, driven by key core technologies and innovation
talents, fuels the medical Al ecosystem. Application scenarios management focuses on the clinical application
and commercialization of Al in healthcare. Policy and regulation management fosters an innovative yet ethically
compliant environment. Finally, platform organization management acts as a central facilitator. It outlines the
platform's strategy, promotes open innovation, and fosters collaboration among stakeholders to harness
resources, share knowledge, and propel the medical Al industry towards growth and innovation. These
components work together to foster a robust organic system for innovation and growth within the medical Al
sector.

The management model has passed the evaluation of all experts. Based on the findings, a management
model was created and evaluated, consisting of 5 management aspects, 11 management themes and 35

elements as shown in Figure 1.
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Figure 1 The management model
Discussion

1. A call for the collaboration of various stakeholders in medical Al industry development
The study findings reveal that there are many challenges that seriously constrain the application of

medical Al technology and development of medical Al industry. Experts agree on the necessity of a multi-
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faceted approach to foster innovation, emphasizing the importance of data privacy, domain knowledge base,
interdisciplinary talent, integration between clinical needs and Al technology, the platform organization
management. It indicates that the development of innovation industry is influenced by multiple factors which
involve stakeholders across multiple sectors—university and research institutes, medical Al companies,
healthcare professionals, policymakers, and investors. It highlights the importance of coordinated development
among various stakeholders in industrial development (Bombaywala & Riandita, 2015) (Tripathi et al., 2024) (Li,
et al,, 2022). There is an urgent need for collaboration between stakeholders in order to integrate external
knowledge sources in the innovation process (Bombaywala & Riandita, 2015), form multi-actor network and
dynamic behavioral relationship (Tsujimotoi et al., 2018), with each actor playing a distinct role (Tripathi et al.,
2024). Stakeholders collaboration could cultivate interdisciplinary talents both in quantity and quality, develop
data standardization and security policies that well matched to the needs of the medical practice and aligned
with products and technolosgies currently being developed in the market.

2. How the innovation platform has been utilized to facilitate the development of medical Al industry.
The research results show the crucial role of the innovation platform in the medical Al ecology, serving as
connector, enabler, and toolbox for collaboration, knowledge sharing, and resource access, organized as an
innovative business ecosystem (Gawer, Cusumano. 2014) (Tsujimotoi, et al., 2018). The success of the platform
hinges on defining their unique value propositions and clear road maps, focusing on core competencies like Al
algorithm development, clinical scenarios and commercialization supports. Drawing from theories of platform
empowerment, industrial symbiosis, and synergy, the study explores how open innovation systems function:
facilitation of the innovation process for individual companies and creation of an innovation community (van
der Borgh et al,, 2012). Value co-creation is central to platform empowerment, which facilitates stakeholder
collaboration through structure, organization, technology, and scenarios. Industrial symbiosis emphasizes
mutual benefit, driving network evolution for optimal symbiotic energy. Synergy theory underscores efficient
collaboration, where the platform ecosystem's overall value exceeds its parts. In order to making good use of
innovation platforms to facilitate industry development, innovation platform should establish collaborative
mechanisms and organizational structures to attract stakeholders and resources, promoting a synergistic

environment for mutual growth.
Recommendations

Practical guidelines: develop practical and feasible guidelines based on the management model and

select pilot implementation, making it a model for the innovation platform management in medical Al industry.
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Performance Evaluation: develop a framework for evaluating the performance of innovation platform, which
focus on developing metrics and indicators to assess the effectiveness, efficiency, and sustainability of
innovation platform management in achieving development goals. There should be a regular reassessment on
the management model to incorporate feedback, adapt to changing technologies, environment, and

organization, and refine strategies for optimal performance.
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