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Abstract

Cyber threats are continuously evolving, becoming more severe and complex. Malware attacks, denial-
of-service attacks, and new threats such as ransomware severely impact organizations and individuals
worldwide. Traditional security systems have limitations in dealing with these threats, making the application
of Artificial Intelligence (Al) an attractive alternative. This academic article aims to review the literature
on applying Al to tackle cyber threats from 2014-2024, using a systematic literature review methodology.
It compares research papers in terms of Al techniques used, types of threats studied, and system
performance. The study found that applying various Al techniques, whether machine learning, deep
learning, or a combination of techniques, can significantly improve threat detection accuracy, response
speed, and ability to learn new patterns compared to traditional methods. Notably, the use of deep

learning in malware analysis showed up to 98% accuracy and was 20 times faster than human analysis.

Keywords: artificial intelligence, cybersecurity, threats detection, malware analysis
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A 1 Inunsgaydeannislauiniadewesluyae 12 Tk (e, 2553-2564) ansgoidsn

Note. From A literature review of financial losses statistics for cyber security and future trend by M.
H. U. Sharif and M. A. Mohammed, 2022, World Journal of Advanced Research and Reviews, 15(01),
pp. 138-156. Copyright World Journal of Advanced Research and Reviews
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A 2 anadAdeanAusleiuesy 2565

Note. From Cyber Attack Trends 2022 by The Securities and Exchange Commission, Thailand, 2022,
retrieved from https://www.sec.or.th/TH/Pages/CYBERRESILIENCE-STATISTICS-2565.aspx
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Abstract

Fructose is a monosaccharide (C6H1206) composed of carbon, hydrogen, and oxygen. It can be categorized into
three types: (1) natural fructose, found in certain fruits and vegetables: (2) cane fructose, present in
sucrose, which is a combination of fructose and glucose; and (3) high fructose corn syrup, produced
as a concentrated liquid or powder. Consuming foods, fruits, snacks, and beverages high in fructose
over an extended period can have detrimental effects on health. This is because fructose metabolism
occurs only in the liver, where it is synthesized into triglycerides and lipoproteins, leading to elevated
blood lipid levels, fat accumulation in liver cells, muscles, and body fat tissues, and the development
of insulin resistance. This insulin resistance is a risk factor for diabetes and other diseases globally.
In addition, pregnant women who have overweight or obesity and lack of regular exercise will have
a higher risk for the development of diabetes. This article aims to explain fructose as a risk factor for
gestational diabetes and to equip healthcare professionals with the knowledge and understanding

necessary to promote health and prevent diabetes in pregnant women.

Keywords: fructose, diabetes, pregnant women
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Abstract

The objectives of this research were: (1) to analyze accident types and injuries of children during
using swing; (2) to study student opinion regarding swing seats; and (3) to propose guidelines for improving
swing seats using TRIZ and human factors engineering. A case study was a primary school in north-east
Thailand. Tools used were a set of questionnaires and TRIZ. There were two parts to the questionnaire.
The first part was personal data such as age, gender, and class. The second part was data regarding
playing swing, such as accidents and injuries. Subjects were 7-12 years old. The statistics used were
descriptive statistics such as frequency, maximum, minimum, and percentage. Data analysis showed
that 41.1% of subjects experienced accidents while playing swing, and 27.7% of them fell off swing
seats. The most common pattern of injury was abrasion, which accounted for 16.0%. According to
children’s opinions related to the swing seat problem, low swing seats accounted for 30.0%, high swing
seats accounted for 16.6%, slippery swing seats accounted for 15.3%, and small in width accounted for
6.8%. Using TRIZ to solve a problem of slippery swing seats, the steel used to make swing seats was
changed to natural molded rubber with a smooth surface and no sharp point or edge. Using human factors
engineering to design dimensions of the swing seat, the 95th percentile of hip breadth (sitting) was used

to design seat width, and the 5th percentile of buttock to popliteal was used to design seat depth.

Keywords: swing, design, human factors, TRIZ
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Note. From Match between dimensions of classroom desk and chair and anthropometric data of primary

school students: A case study of a school in Songkhla by R. Kulem, K. Pochana and A. Sungkhapong,
2014, KKU Engineering Journal, 41(4), pp. 463-471 Copyright by Khon Kean University
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Note. From Handbook for Public Playground Safety, Pub. No. 325. Maryland by U.S. Consumer Product
Safety Commission, 2015, retrieved from https://www.cpsc.gov/s3fs-public/325.pdf
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Abstract

Elaeocarpus hygrophilus is a common cultivated plant, and its fruit is processed to be fruit preserve.
A cosmetic formulation containing E. hygrophilus extract for increasing herbal product value is interesting.
This research was conducted to study total phenolic content, total flavonoid content, antioxidant
activity, anti-tyrosinase activity, and anti-bacterial activity for all 4 pathogenic bacteria, i.e. S.aureus,
E.coli, P.aeruginosa and B.cereus, based on Agar well diffusion method so as to set the formulation
of cosmetic products from E. hygrophilus extract. It was found that the total phenolic content of
the fruit extract from unripe E. hygrophilus (261.17+0.84 mg GAE/g extract), total flavonoid content
(89.19+1.45 mg QE/g extract), antioxidant activity (IC50 equal to 11.29+0.55 pg/ml), and Tyrosinase
Inhibition Activity (IC50 equal to 16.10+0.77 pg/ml). Compared to the extract from buds, leaves, and
peels, the fruit extract from unripe E. hygrophilus is able to inhibit all 4 pathogenic bacteria, i.e.
S.aureus, E.coli, P.aeruginosa and B.cereus, but it can inhibit S.aureus the most with statistical
significance at 95% confidence. The fruit extract from unripe E. hygrophilus was used as an ingredient
in the formulation of lotion. It was found that the lotion containing the developed fruit extract from
unripe E. hygrophilus gave a smooth and fine texture. It has a light yellow, cloudy, opaque, odorless,
pH 6.15. The growth of microorganisms and fungi was not found. The consistency of the lotion did
not change from the original condition of the product. This research can be used as a guideline for

the utilization of the extract from E. hygrophilus for commercial development accordingly.

Keywords: antioxidant activity, tyrosinase inhibition activity, Elaeocarpus hygrophilus
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faansunaiiadans Uilnansazalsfios19u10819ay
U5anns 1 Taddns Winensaeane 10% ezglidenlnseaels
(ALCL) Usums 1 fiaddns welidniu Vuluiisiai
gamgivendunan 5 wil Wuansazate 10 %v/v
nInaERAN (CH.COOH) Usinms 0.5 fiaddns USudauns
Fehnduauas 5 fadans thlufansganduussd
AsemAAY 420 wiluns shaetesanlnsilsfines
(UV-Vis spectrophotometer) Lm%'ﬂumiaxmammgm

WMsTAU (Quercetin) TrtlAnuududu 0.1 0.2 0.3




0.4 uay 0.5 Haansusaiiadans vinn1sUiunasazais
11ATFIURAAEAUTHTULBE AT UTURsTLUA
d19arasfl10819N19YNasUTUIAT 1 Jaddns hiy
a1sazany 10 %w/v axgililleulnsaasld Usuns 1
fiadans wehlvidniu duluiifinfigamgiivieadunan
5 W19 WANgEnsazany 10 %v/v nInexdan USung 0.5
fladans USudsunnsaetinduaunsu 5 Sadans 1
"Lﬂi’m"lms@mﬂﬁuumﬁmmmmﬁu 420 ululung
“Lwﬁwﬁaﬁﬂ%’muuuaﬁumLﬂas‘%ﬁum'aﬂ%’mfmﬁﬂ
AN3anALIA (Mg QE/g extract) Wiag@aeyinnsnAaes
3 41 (fudasizenn Gracelin et al., 2013)

< =)
5. ﬂ’li‘VIﬂﬂ@Uq%ﬁﬁﬁuﬂu%ﬁ@ﬂiﬂﬂﬂ?ﬁ DPPH

Radical scavenging activity

W3suaIsazaly DPPH (2,2-diphenyl-
1-picrylhydrazyl) asududu 100 lulasluans Tu
a13aza18 absolute ethanol W3uNaNTARANEIU
frogunararsarargnssulnsaend (Trolox ) 1
AT 25 50 250 500 Wag 1,000 lilasnsu/dladans
YnansainiegauazansaransInsgiuieg ey
Usums 50 lulasans nepansannaslu 96 well plate
vquay 100 lulasing Wuansazats DPPH 8n 100
lulasans welidniu vnluiitlefigaumaiivies uiu 30
UM ’;’mﬂ'wmi@jmﬂﬁul,l,mﬁmmmﬂﬁlu 516 uluLuns
frewedas UV-Vis microplate reader lngl% Trolox Ju
AN5UINIFIU WAATAIDEIYIINITNARDI 3 %1 A
11 % Radical scavenging 31A@NUANT

% Radical scavenging = [(Ac — As)/Ac] x100 (1)

oy Ac Ais Ansaanauuasiinlavasansagane DPPH

As 79 mmi@mﬂauLLaqﬁi’mlé’%amﬁﬁaa&iNwa:u
fiu DPPH
ATlAUIAIUIUAIAT 50% inhibitory
concentration (IC_) 91nN51Ws8RiNeAILTNTY
YOa5a1A Lag % Radical scavenging Iagldy Trolox
\DuasazarsnasguiienFoudiou dauvasisan
Chattip Prommuak (Prommuak et al., 2008)

I
[

6. MInaaaugnsdugsaulullnlsdiudlng

75 Dopachrome

WISEUENSANNFIDE NAEANTUINTFIUNIALARN
(Kojic acid) finnududu 0.01 0.05 0.1 0.5 waz 1
Taandu/ladans Ueansanadmeenuasansunnsgy
1UsHas 40 lulasdns aslu 96-well plate 1@u
Phosphate buffer pH 6.5 W14 0.1 Tuans Usung
80 lulasans ANt uledlnlsdiuaninuidudu 30
unit/fedans Usung 40 lulasans waulmaniu iy
L-DOPA (L-3,4-dihydroxyphenylalanine) l0u9u 2.5
fadluans Usues 50 lulasdng wanlvinduuuld
figaumgil 37 ssmwaldoa U1y 30 undl luie
A1NNIgANAULAST 490 uluing Feiedos UV-Vis
microplate reader thamsganduuasiléium

%lInhibition AY@NANS

% Inhibition =[(A490 control —~A490 sample)/Ad90 (2)
control] x 100

Wisuisuiunsaladn daduansuinsgiu
nuuAuaInsudueuley Inlsduals 50
f 2 & < ' v v o
LRI U (ICBO) NADHNIINILWINAITDYATNITEIULY
wulwdllnlsBiua waranudiuduyedansana (Piao et al,
2002; Masuda et al., 2005)

A I
7. NMINAFBUNSTNITYVYUVALUANLIYND
15AR2875 Agar well diffusion

wAssdeuuaiiGenslsana ¢ sdaldun
S.aureus TISTR 746 E.coli TISTR 780 P. aeruginosa
TISTR 781 way B.cereus TISTR 1449 ﬁlﬁmﬂ
a0 iU INeAans a5 NAUNTUINIANEART
AsunnginisinzuuaiiGelnedesaduemsiaes
o Muller Hinton broth Uuﬁqmmﬁ 37 aapwaitya
Dunan 24 $lus wasuSuanududuvendelily
Usganas 108 cfu/mL itelldimnuguvosuuniie
g UL McFarland standards 0.5 ﬁﬂﬂ’lﬁﬂ’im’lm‘%’a
LWUATIISEUURINE18191S Muller Hinton agar 101
MUVWIALHURIUANENA1S 5 Hafiuns tAnansada
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A7UAN9 9 VBIA1TAUNAUTLUU 500 250 ey 125

(% a a

adnsureliadans viauas 30 lulasins Uiluideade

pd)

'
1 T

Unfigauvindl 37 ssmwadoa 1unan 18-24 Falug
wazinsIadurugudnataesuInla (zone of
inhibition) Tumnthefiaduns Wisuiileuiv DMSO 1T
éhm‘uauL%aaumﬂLLaﬂquéﬁuégQLLUﬂﬁL%'a wawenUtuy
unsguiilineaeu fie Ceftriazone (Aududu
Anandiidi 12.5 25 50 waz 100 fladn3usediadans)
dungquenujiueiieengnidudeuunadiield
vareviauaziduifealtiimnduimuauidsun
(Elamthaworn et al, 2022; Balouiri et al., 2016;

Bagul & Sivakumar, 2016, Chuahet al., 2014)

8. NMSWAIUIAISUNANN UINLATDIE1D79

wienidundndasiaiesdions famss 1
TneutsenusasnBuinnenh (water phase) 1A Tween 80
5 fiadans way DI water 56.5 Tadans asludnines
uazinnnAtisi (oil phase) White Bee Wax 3.3
N3U Stearic Acid 16.7 N33 Glyceryl Monostearate 5
n5u Span 80 5 addns Germaben Il 3.5 Nadans
Isoproply Myristate 5 #a8ans MIUAINU FIUNUAY
Tutnines Wusiazinnneuilvinauseuuu Water bath
wanihnsingaumglivesansazanelnglvigamgives
ansavaeigmathiigumgivssana 75 ssmiwaidea
wazgumgiivesansasans ipniehiufigamaiivszsna
70 osmwaidoa ansigniatadluiaetiy
wieununasliid1usgreseiiles aunsevisgungd
YosaIiNaNanaEIMAUTEINN 40 B walTya
fliaubuiigampiivesaglfidumiundnfusflaty
wazvmsiuasataas it desay 10 Tneidenansara
Afqnseueyyadasy qusdudueulmllnlsdiua
wazgrisnisdudadouvaiiFerolsafififian fdunis
NAAY 3 91

9. msAnwpuaniRvasirTunandue
\A309d1019
9.1 MyUszliunuandAniwal
Tnenaaouauidunsa-ane lagld pH
meter La1UUINNG

o A

U 18 atuf 3 Uszduiou Auenegu-suau 2567

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

9.2 NM5USLUANUAIT VIR TUNAN S 21U
LA3D961819A1838 heating-cooling cycle

Tngdndndusd Mnseuliulddidudn
Useun 4 asrwalud Wuian 48 Tlug wddiin
wilddeu 45 semwadua Wunan 48 Falus v

p81991lUBn 6 cycle Yudinwa (Leelapornpisit, 2008)
9.3 UYsziliunnauUan1anIgnIn

lnggananuazNeuenvewin SUNGN
wnSesdroaiiomssauadalml q ududSeudieuiun

De

nagauANAIAILT 6 cycle Inaansudnwuy Al

Weanan g dunmanwaeiiialadu

AUDTU
a Funpdvaslatunueiiu
nay Thaunduvedlatu

mslnaveswaniug dniaveslatuuides
v 45 aarnfuuusEdy Junaidausisubesay
Tadiulvanifauinnnwue (Krasantisuk & Runnarong,
2006) Tnauvaidusesu dail

<339 lualaduin

4-10 w9 lnalen

> 10 3w Ivalatn
lailuaiae

A5LAA Creaming dannnisieniduduves

ASULATIUDNATU LD WYL NANAUA LAY

a . [ [~ 5 %;
A9tAn Cracking dsnnnisuentduguin
waztnsiu Weowegrazlilnauiusany




M1919 1
FIUAFUIUN I THUITI TURBAA TP S O9F 1979

13 gasarSunannnel
LASIENDNNIHENETENA

water phase

Tween 80 Sovay 5
DI water Seway 56.5
oil phase

White Bee Wax Soway 3.3

Stearic Acid Jouay 16.7
Glyceryl Monostearate Seuaz 5
Span 80 Jovay 5
Germaben |l Sovay 3.5
Isopropyl Myristate Jovay 5
ansanaasA Jovay 10

sanldlunisiaszsidoya
thieyaiilénnnisnaassitaun 3 41 1y
MIBns1eteyan1eata lngld One-way ANOVA uag
WisuiisuanuuAnAsesAadeseds Duncan’s
New Multiple Range Test-DMRT fisesuiidnday
05 Inglilusunsudnsagy uagimszinnnuduiug
vosUSuafluednianun funalauesdnovn
psEnsaindushe  vesnsitiagiinsmenddsyans
aAnduius (r) wuuliesdu (Pearson correlation

coefficient)

NAN15798

91nA5EUANS 9 esansAln laun aen
u Tun wafu wazdendu anafdnee daviazane
Wnuea 95% unluszmediinazatsazlaansana
NYIU WU @138AANEIVIINAIUAN & VBIAITAUN
a o | v = a S 1
fanwauznemenmduresrartunilndiniossouy
(nonaw) @Wedy (luwd wafu) wagden (Waendw)
nduinsssiuinatsadane vl Arudamn

SPYALYDIFIUATANANY UL UAULINUNWIAIUD S

F19819 (250 N3N) WU F08AZUDIEIUAIT 9 VDI

v
a1

AN5ANANYIVAITAUILAITENINE 6.03%-12.71%
Aenanadoyalunisn 2

1. Han1sAnwIUSU A uaANNINUN

gnmsthansainausiig q vesansih Taud
nongu lukr wafy uazden Usinaflusdniiemun
1ngld78 Folin-ciocalteu wagiunAIAMIUTIN
mﬁxluaaﬂﬁgwmiwﬂwuaqﬁaﬁﬂ%fuamgaﬁuaqﬂiﬂLmaaﬂ
Aonfutantinansana (mg GAE/g extract) Wu11
ansaaneudiusng o vesasiiiuinaiiuedn
famunlugag 156.88-261.17 fadndu auyaveq
nsaunadndensutwiinansara Tngansataveuan
NARUSTUS e AN aIIAgeanYniU 261.17+0.84
findnfu auyavensaunadndeniuthuiinaisade
59987 A Aengu Tuwa wavildendu Awvifiy
246.07+0.64 195.91+0.83 Uay 156.88+2.28 fiadn3u
auyaveInIAuNaAndeniiminaisata gy
Aakanivayalunisng 2

2. Han1sAnwIUSHIuNa I UReA NI

dlothansafavenudiusia 4 YeeEn3 At 1
AnwUSinamlanluessnemun wuin @satnney
dusine 9 vesansiinivsinamalusedianunly
424 45.37+89.19 fladn3u auyaveunaidiutansy
dhueinansara (mg QE/g extract) lngansainneu
Mnuaduiviunamaliuesdianungsaainfy
89.19+1.45 fiaansu amﬂgamaama%@ﬁuﬁan%’mﬁmﬁﬂ
a1sannsesawn Ae eengu luun uasidendu &
ANV 77.59+0.45 63.80+0.75 way 45.37+1.00

(v s

fadn3y auyavesmesdRusansuMlnansana A

1Y) @

a1 fauanstayalunisg 2

3. wan1sAn¥IgnsAuayNadastlaeis
DPPH Radical scavenging activity

v
a o aa

dlethansafaveudiusg q vesasiunia
AILNTY 25 50 250 500 waz 1,000 lulasniue
fiodans wmanUesifudidudsnisdndueyyadase
DPPH T inAmsganduuasiiraiueniadu 516 uilusms
LAZNANALINA IC WUT ENTENAVIETUEILAN | Y0
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amfithiigvissueyyadass lnenaRuTinyisueyadasy
guitaplaeilen IC_ el 11.29+0.55 ailasnSuseiinddios
sosaaunAe nongu luwn wazdendu Tqnidiu
ouyadaszlaeile IC_ogil 13.00+0.62 14.89+0.16
way 16.37+0.50 lulasnsusieliadans a1udidu
dlewflsufuansuinsgiu Trolox #ilen IC,, wihiiy
14.96+0.65 lulasniuseliadans dwanstoyaly
M54 2

17
[

I3
4. wan1sAnwgnsdusaulesdlnlsiud
1n83% Dopachrome

dlothansataneruaiusiig g Yo AN
naaougnInIstiudanisiuveseulsllnlsdiug
#E735 Dopachrome method wagiieuiuansunmsgu
Kojic acid Wu31 ansafindausing q vesansAvhigns
fFuanisiauveneuledinlstualdldunnsnaiu
Larnudn ansafnainuadvarsiviasnsaduds
msvinuveseuludlinlstudligilnedien iC_ ogil
16.100.77 lulasn3usiefiadiang sesaswnde nengs
Tuun wazsldendu Sqnssudinsinureseuled
InlsBiuaiian IC_ 9¢7l 17.60+0.48 18.44+0.29 uaz
20.59+0.24 lsilasn3usiofianddng audisu iledisudu
a51A55 U Kojic acid N IC,, WU 20.58+0.34
Lulpsnsuseliaddng deuanstayalunise 2

NA5 2 o ansainaneengy Tuud wadu
waziUdondu fuSuafiuedniinan 156.88-246.07
ﬁaﬁﬂ%’uam‘gaﬁumﬂ'mmaﬁﬂm'aﬂ%’uﬁmﬁﬂmsaﬁm way
Usinamanlauosdiienun 45.37-89.19 dadnu
auyaveaneTRutensuthutnasarin wuth asarad
wanshafufiUSinasdueaniion uarUSinamaueed
Wanue wRAR 19U E 19T TBE1AYNI9EDA (p<.05)
ansafaluunuay Trolox fnvddueyyadasy (c,)
liunnenefunieada (p>.05) usnuin Squddau
ayyadas (IC ) uanAnnuasananengu Hany uas
WasnAu sgelidudAgyn1eadin (p<.05) Tudiuues
asartnitigrssuduoulesllnlsdiua (IC, ) laiumnsing

funsadia (p>.05) laun ansadnaenauivansadia lu

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 18 atuf 3 Uszduiou Auenegu-suau 2567

WA wazasanaLuaeniu Kojic acid Lagnuln @sann
aonguuazansanalunn dgnsdudueuledlvlstiua
(IC,) wANARINANIAANAAY wazansanaldoniu

o a

Kojic acid ag19fitiudAgyn1sada (p<.05)

=

5. NANSANEINSNISEUL B UATIIZEND
15AA2875 Agar well diffusion

MnMsNsEsadanunaiiSunelsais 4 via
laun S.aureus E.coli P.aeruginosa Way B.cereus
¥anisimnzuuaiidelaeidsadusinisiasade
Muller Hinton broth LLﬁﬂ%&JWUﬁ%’Juz Ceftriazone
Wuasuinsgiu uasanaadiunng 9 Y99an 51N
finaudutu 500 250 waz 125 fadniusnefiadans
WUIT @nsafanaRuvetansAtafinuudy 500

N

I a a

adnSusefiadans Sovddudude s.aureus lioens
Tedrdyneadnfiseiuanudetu 95 Wesdud
(p<.05)Imaﬁ@hLé’umu@,uéﬂaﬂmﬂamsﬁué‘?ﬂwhﬁ’u
18.29+0.05 fiadiuns wazawnsadudade £ coli I
3aqamﬂmaﬁmLé’umu@uéﬂmmﬂamié’fuéy’awhﬁ’u
10.310.02 Sadiums ddluudazanududuvesansadin
fdsng 9 vesansfititeududy 500 250 way
125 fiaansusioliagans

N9 3 Wevhnsinssdanuduius
sendnaUSinailuednianun Usunamanlauess
v LazqVSHUOYYABATY (IC, ) vosansanngIu
fi19 9 Yesansi Ui naRuiiuSinaituednitaan
nustutinamahusssigeiian fim r whitu 0.996
Az maRudusinaiiueananuaduiug iy
viddueyLadasy (IC.) A1 r iy 0.868 Tuvauzd
ponguilUsinamanluesdiemuaduiussuguidu
auyadase (C, ) gefign A1 r Wiy 0.928

INAITN 4 WUl arsaianeengy Tuwn
HafU WaeneAU Lag Ceftriazone NsiuAUTLTY

500 250 hag 125 Taansunoladans JvuInEuNIy

o o

AudnarsvenilaenuailiFeunnsiiaiueg il

o

N9EDR (p<.05)




M99 2

Sogavarsannve U Usiaiiueanyianun Wailaueeaviavie gnsaevyadase uazgnsguguoulellnlsdiva

YOIFITANATIUAN 9 YIaI15NU)

% Yield Uswafluedn  USunamailiused anSany aududaeyles

Crude NZHTY Nanun ayyaddss (IC_) Inlsua

Extract (mg GAE/g extract)  (mg QE/g extract) (png/ml) (IC,) (ug/ml)
ABNA 7.65 246.07+0.64" 77.59+0.45" 13.00+0.62" 17.60+0.48"
Tuun 6.03 195.91+0.83° 63.80+0.75° 14.89+0.16" 18.44+0.29"
NaRu 10.45 261.17+0.84° 89.19+1.45° 11.29+0.55° 16.10+0.77°
Wasneu 12.71 156.88+2.28" 45.37+1.00" 16.37+0.50° 20.59+0.24°
Trolox - - - 14.96+0.65° -
Kojic acid - - - - 20.58+0.34°

*A‘ByC’D&U [ £ 1 a o

AONYINIYI8INYuinuluLLIRILaNIIIALRATANLLANAA U1l TuA ARy 19aDf (p<.05)

A1579 3
AIFNTUE sE IS HAsue AN e YSiamailaueesiaun uazgnsiueyyadasy (IC ) ve3
FITANNTIUGN 9 Yo9a1IN

GUEERT asdnAey Anduuszansanduius ()
YSuauiluedn Gsinaumanliuesd  qudduayyadasy
R h9nun (c,)

ABNAL UTinafluenianun 1

Unaularhuessiiemun 0.461 1

QiddueyyadaTy (c,) 0.759 0.928 1
Tuwn USnaufluednitmae 1

Unaularluessiienun -0.302 1

QidFueyyadaTy (c,) 0.232 0.857 1
HARAY USuasituedniianu 1

USiautalauesdiianug 0.996 1

quisfueyyadasy (C_) 0.868 0.909 1
Waendu  Usinafluednitovun 1

USanamtaluesdiianu -0.118 1

gissuoyyadase (C_) 0.442 0.839 1
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M99 4

Useansnimnisgudinssaiaulnvesuuaiisenalsavesarsannngis Agar well diffusion

GUEENE \WauuaiiGe vuadusuAugna1eveaedlaLSD (afiuns)
ANuduty (adniudaliadans)
125 250 500
nBnNeY S.aureus 12.29+0.07° 13.41+0.15° 15.75+0.07°
E.coli 6.35+0.01° 7.66+0.01° 9.32+0.04°
P.aeruginosa 2.11+0.02° 4.78+0.10° 6.82+0.01°
B.cereus 1.56+0.01° 2.35+0.50° 3.27+0.04°
Tuwn S.aureus 10.91+0.03° 12.07+0.05" 13.59+0.04°
E.coli 5.32+0.05° 5.74+0.05° 9.11+0.01°
P.aeruginosa 1.91+0.06° 3.22+0.02° 5.68+0.04°
B.cereus 1.20+0.02° 1.68+0.01° 2.44+0.03°
NanU S.aureus 13.25+0.04° 15.22+0.02° 18.29+0.05°
E.coli 7.14+0.011° 8.46+0.01° 10.31+0.02°
P.aeruginosa 3.23+0.04° 5.34+0.02° 8.55+0.01°
B.cereus 1.85+0.05° 2.11+0.01° 4.21+0.02°
Waendu S.aureus 7.25+0.06° 8.32+0.02° 9.66+0.02°
E.coli 4.88+0.10° 6.52+0.01° 7.84+0.04°
P.aeruginosa 1.49+0.13° 2.13+0.03" 3.13+0.02°
B.cereus 0.82+0.05 1.58+0.03° 1.85+0.02°
Ceftriazone  S.aureus 16.29+0.06° 20.19+0.05" 22.72+0.04°
E.coli 9.18+0.03° 13.78+0.10° 17.30+0.02°
P.aeruginosa 7.67+0.02° 10.24+0.04° 12.48+0.03°
B.cereus 3.39+0.16° 6.23+0.02° 8.34+0.02°

% a,bc ¥ ¥,

FI9NYIN1YI8INgusianulukLIuDULEAIIIARATANLANA N e 19T Ay N19ada (p<.05)

U 18 atuf 3 Uszduiou Aueneu-suau 2567

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad




6. HANISANWINITNAIUIAISUNAAN UINLATDY

#1214

nnmsAnwitelildhiuvedatuifnunin
warlfunsgIuianlég9BemnuInsgIugRAMN T
\@d (1eN. 1od 15-2562) YasdntinausnsgIuKGns e
AAINNTIN NT8NT1YAAINNITU (Thai Industrial
Standards Institute (TISI), 2019) Tnevinnnsaanigu
wanSariniosdendatuiifldiunanvosasarinan
waRuvesansith SellGinafiueaniioun valhuosd
Hanungsiigasiqnidiuoyyadase uazqniduda
wullesfllsfiuatign nusdimnsndudatonunide
fiEJI’SﬂVlgﬂ 4 49alaun S.aureus E.coli P.aeruginosa

waz B.cereus loime wazilinihuvaaeunuautives

f1919 5

wdasdranslatu wuin nansasiedesdrandlatuiisl
dunaNvesanTatAINNaR YRS A TEN v
Tatuiilouazidon Avdesgouguiivuas laifindu lad
Snsnslva e inaanudunse-arswedatu
Windu 6.15+0.34 laiiin Creaming Wway Cracking
InTunagouALAsEnInedlaty Tnenisifiv
fethsnanfurifigamgll d+2 ssnwadea unan
48 1l whnhluifuiionmgll 452 ssrmwaidoa
Hunan 48 $alus vhwuiiauasu 6 ads thunndld
Tiduiiguuniivies wuit ndnfasiiaiesdiondladu
AifldunanvesansatnInHaRuIe @ sATNTILE
aafianmlidsunladluananiminveswdnsae

fIMI519 5

o '
a v

ANYUENNAIAIN NIUAT UASAIIUANEIVDNATY YaIHISUNARNI AT 18IMASHISUNY TTaUNALTY

waunsesmasafioungiies uazvnaeunuaiuiunal 6 cycle

nanfiusediv f¥undnsudiiaiasdiansdinauansaina
t=0 t=6 cycle
Snvaziiielatu Wouazidun Houazdn Aouduila
nsluavesndnsiue lilvaiay lilvaiay
@ R oU WideI8ou
nau aifindu yifindu
pH 6.15+0.34 6.16+1.28
Creaming laiiAin laiiAin
Cracking TaiiAn TaiiAn
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n1saAUsSIENa

MnnsAnvIUTIaueAntianun Ui
warlaueediavin qrissusyyadassavisduduoule]
Inlsdiua wazgninissufaudouvailSenelsaves
asafinansith esuh furdnduriaiosdionuay
npFRUAMNAITITRIHARS A TeId e INaTara
asfithdmsurevenludanidled Tnsrdausag 4
Ypsensfith 1A seng Tuud Hafy uaziUdondu v
Mseuwazanmlag TSN vIazaeeYINUea 95%
WU EnsatAnETUINEIUEg 9 TesEnsAnTEnwaL
memenmiduveavaituniedindessou (nenaw)
Aot (luun wafv) wazdem (Waensu) ansaiaenu
Nndeniifesaransataneusniigaviniu 12.71%
J09ANAR HARUWINAY 10.45% Wothan@nuuIun
HueBnviavin warUSinamatuessiiavim wuh aiu
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Abstract

This research presents an automatic slide staining machine and preliminary tissue analysis using image
analysis techniques for systematic analysis. The system involves designing a staining process for tissue
samples using the H&E (Hematoxylin and Eosin) staining method, a standard pathological technique
that utilizes seven chemical solutions. The staining process follows the standard procedures of the
Pathology Laboratory at Bhumibol Adulyadej Hospital, Royal Thai Air Force, Thailand. The primary
objective of developing this automated system is to reduce the reliance on imported, expensive staining
equipment by utilizing locally sourced materials and equipment, resulting in significantly lower costs.
Results of testing the efficiency of the automated staining system revealed the following performance:
The slide gripper had an average Y-axis movement speed of 1.95-2.04 cm/s and an average X-axis
movement speed of 4.51-4.99 cm/s, and the tissue staining process takes an average of 1 hour and
26 minutes to complete. After staining, put the put the stained tissue into a digital microscope to create
a still image and analyze the still image using an image processing technique developed with the
Pycham program to identify areas where the tissue might be cancerous or have abnormal pathology.
The initial analysis results detect 0 to 5 possible malignant areas, depending on each tissue piece.
The cost-benefit analysis for investing in this automated staining system calculated the break-even
point to be at 156.44 tissue sample tests. This means that if 157 or more tissue samples are tested,
the system will generate profits exceeding the initial investment cost. It is important to note that the
image analysis mentioned here is only a preliminary assessment step. The actual diagnosis must rely

on further laboratory testing and evaluation by clinical pathology experts.

Keywords: embedded system, slide staining, analysis of biopsy, image processing
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Abstract

The objectives of this quasi-experimental research were (1) to study the antioxidant activity of freeze-
dried aloe vera extract, (2) to develop a lotion product containing freeze-dried aloe vera extract
that is stable, and (3) to study the results of using lotion products containing freeze-dried aloe vera
extract. The sample groups consisted of 60 elderly men and women with dry skin, divided into 30
control groups and 30 experimental groups. Data were collected by measuring skin moisture levels
and transepidermal water loss of skin after using the lotion for 4 weeks. Data were analyzed using
descriptive statistics and statistics comparing means between two independent sample groups. The
results of the study found that (1) freeze-dried aloe vera extract at concentrations of 6-200 micrograms
per milliliter had antioxidant activity of 16.43-66.22% with an IC., value of 143.92 micrograms per
milliliter. (2) Lotion products containing freeze-dried aloe vera extract have good stability. (3) The
results of the efficiency test after using the lotion product containing freeze-dried aloe vera extract
found that the experimental group had an average skin moisture level of 34.24, which was significantly
increased at the .05 level. For the transepidermal water loss of skin, the experimental group had
a transepidermal water loss value of 6.82, which was significantly decreased at the .05 level. The
results of this study conclude that lotion products containing freeze-dried aloe vera extract have
good stability and have an effect on the skin of the elderly in terms of increasing skin moisture and
decreasing skin transepidermal water loss. This can be used as a guideline to develop the natural

health products to add value and further commercialization.

Keyword: aloe vera, freeze dry, skin moisture, transepidermal water loss
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(Christ, Gamma 2-16LSC) nelaaniigainusu 0.03
fiaduns uazanumntl -50 ssrnwaidua iunan 72 92l
wintuhuihmsatnansatnanitum sy
MR uuud18anude aauten1uea 95 Wosidud
Wuszesna 7 Su Fesegeiumsasziduanenu
500 N53! utlutenuea 95 WasHud Usinns 500 adans
dlonsufmunszezinan dlussmesvhazasne
\A304 rotary evaporator auldarsataneuLiiun
ﬁwmmééﬁua%aaawmm

1.2 msnwgvisAnwgvisiueyyadaszues
ansddgy 1ne3s DPPH (2,2-diphenyl-1-picrylhydrazyl)

radical scavenging assay (Sillapsrussamee,

Jaricksakulchai & Sawangsaleerat, 2022)

N1SA38UEITALANYEITENATIUN9TELTY
WUUKLEDNLT

Y1@15aNARYIUITUNIIATEWUNIBANI LY
AMUUTUI LI 4 ALY 129 6-200 halAsnSy
foladansas.all

WsENE5aYaNe DPPH ANl 6 X 10-5 M

99815 DPPH 2.4 Jadnsuvinnisavanelu 95
Wasiwuseniuea USuUsuinsidu 100 Tadans was
< =l
vl lunivugvIndan

s
mimaaqusﬁwa%aaaix

Ua15ara1ua1sannIIuUnIgasEIUA ay
AMNINTUUSHAS 2 Taddns udfuansazans DPPH
2 fadans wenuazdersluiitiadiunan 30 it dlemsy
fninmnsgenauasnersesaunlasiilnfines
S SPECORD PLUS #imnugnimadu 517 wiluins
TufinnauazmAeas 99ntthanAuaemn % DPPH

radical scavenging
DPPH radical scavenging (%) = [(A0-As)/A0] x 100 (1)

Tag A0
As

AINTIAANTULAIAIAY Lhay

AINTINANAULAINEINLFANATAIBE

ATUIEINAN |C50161’ﬁ1'mﬂi'1stijmamL‘ﬁu%u
Y93a15a19 (X) Waz % DPPH radical scavenging (Y)
TneLiguan IC,,

2. NMSNAUINAAN U latuNnlduUsenauvas
A19ENAINIIUNINRTL VLT DN U9 NIAIUAIH2

2.1 MSWaIKARN U latunddiuUsenau
YDIANTANAINITUNNDTED WA LT DN

Wouwdndueiluguuuuasuusenausiy 2
1 1 dl 1 dl go’ L
dau @il 1 drisznaufavangluiniu Glyceryl
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Stearate (and) PEG-100 Stearate Ceteary alcohol
Stearyl alcohol LLa::‘lf’lﬁuﬁJ’l’J drulszneudiavay
“Luﬁw Dl water Xanthan gum uag Propylene glycol
Trienufeusts 2 daudeiedowaon 3u WT100-1 7
ANl 70-75 ssrniwaidea uaz tunan fe
w3eatiu Ju SR30 %1 2 dauflnamiEa 8,000 rpm
Hunan 4-5 wil dhdefuauldifudensy ugamgl
ANRINAD 45-50 DIANWATYA LWISTUNENN 2 AU
ansil 1 grandnsusiugiu (lddansarin) gnsdl 2
gasuanduel (Harsane) WWuarsainiiunieesed
aslunanfasiasufinududuildananududu
Anwi9ngninisinueyuadasy

2.2 mMsfnwanuAsveNEnfueladuiid
A1uUsENaUVRIENTANAAININUNNeRSEIULTanud
dlostunmsuavlanandusiaiudnumsegats 2
fsu ssuar 200 nsu Ieeussyadtunivusnszyn
uiralsatin diludaligungiives 2 annae
(Fulauasuazlidudawas (Mevusigianiiuuaa))
Falfauasu 8 dUaviUstliuauAITINIeNIEATN
wazmaaiivesgnsiiuiignmgiivies leun dnwae
o Arunile & nau wazAraudunse-ane Sudin
gauniiviesuaizUseiiiuaua

3. ANSANEINANS I NANA MY latunildulsenau
YIANTANNIININUNID T WALTDNUTIR BRINTS
g9y Tudwmdaunusii

3.1 NMSAN®IANUUADANBVBIANN UNLATU

ATlEUUIENaUYRIENTANNIININUMNRTLT T D NUT S
#1875 Closed patch test

Whamedeu fe Toswusnuaaiivharuazens
RAgUlALITe 11699879 2 HaaNTU/ANS1UIURUAT
fvuasus il duvwesh LLamSmﬁmsﬁﬁug'm
(iflansain) uazndnsusiitldulsznauresasadin
TIUNNATET AIUFIAU TATTUAIENTEATYNTB
warwanamesiut easusmuanan 48 $alug
Usgiliusesunsiinilanasannilaudunaaaunielu
30 U9 MaLnugl Cosmetic Toiletry and Fragrance

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 18 atuf 3 Uszduiou Auenegu-suau 2567

Association—CTFA 81unag13nATangsan 48 uay
72 dlas funamdatinissyaaies (Mean Irritation
Index--M.1.1) ﬁlé’mnwaiammuuﬁu’wm (ﬁuum
La¥oINITUINL) AesiuruenaalATTaiuaivn

N1INAEDU

3.2 MsfnwransitansiaeeSunilauUsenay
vesansatnInTumstduidenudiefmilaey

Puaseandeansmadeu Maduiiegnaio
Dngunsine 2 nau laud nquasuaulilduEnsoue
fugnu (adfiansarin) uazngunaneslildudnfoeiid
druusznauvesansanninumased vilae3sn1sdu
aan mneaaiasiulsvineiaud Ao ngualuay
wagmnduaanldvaneiavg Ao nauneaaesdilaly
wAnfuTdduUsEneuTesmsainiiunasad gl
ananaipslinansdoe Usinas 2 Sadnusesmsamuiiams
Uinavuiulududn $1uu 2 afwetu Wuay
Bu nseuth Wuszezina 4 dUand

nsUsviuaRYdguainvesiangs laun
AP NuuRvIeLAdea Comeometer®MPA 6
LLazﬂ'wmingL%mfﬂaammﬁmﬁm”wm%a
Tewameter®MPA 6 ananaipsusazAuazlsuNsUsEEiU
waziney lnedesUszifiunsausniduanoudisy
5398 warUszilunandaldidunan 4 dUai

UsevINTuasnguneeng

S o 19

WH

o I

Usens fie geengiionduagluiu
Unusiismenasndand (erensus 60 Tiluduly)

naudieegelunsidey Ao Kaeereiined

| A Ao o N aaa v v v B
aglunundaninunusiil AR (TnnleiATes
Corneometer®MPA HA91N1 30) NUNAYILLAE
wende S1uunguay 30 au tnsuvadunguaiuny

310U 30 AU LAZNANNAGBY T1UIU 30 AU
N1SATUIUVUIANGUAIDES

HIduivunvuIangudiege faen13ld
Tsunsudndagu G*Power Version 3.0.10 81u19
VAg@au (power analysis) 9MnAmAsgIUTERUS UL




1Y

o toeiigniisysiu 80% fvunsyuuddymeada
05 dazfmunauindnsnaluszaunals (medium
effect size) ldvunnguineganguay 30 au Ky
138n1sduiegnauuuinizas Tnedinasidsd st
n13AALA (inclusion criteria) ﬁﬁlﬁmq 60 YFulusta
InAe wagtnamdsisidamiauii uazidusesdn
32u1A39N19 LNEUIN15ARBEN (exclusion criteria) A9
islumunaUInavisidesnInaaey wagkiisy
8ILALNTIaIRoWT9ImlATINTT 4 §Uau

\n3eeilefldlunside

isesdlelilunisiiusiusuteyanisise
i 2 dhu Ao wanSausinSuiTdmusznevvesansann
Tumsaszd uastaiesiieUsuifiuAdviigunimues
Hnida fg mmwmju%uﬁmﬁq LLazmmsquﬁaﬁw
panINAIMHIeIIaadlAsNauLaynadldNEn
Juszezioan 4 e

nsasavseUAMAYBLATasilaililunisnnass
1. fAdvazthndndnsiauifidiuuszney
shumsvaseumIaensiutosiu uarlinsnsnden
mmﬂaamﬁs%yjamﬂ MSDS--Material Safety
Data Sheet insadulumuuinsgruvesndndue
nguLATeddIeN
2. \n3osdleUsiliudrdviiguainvesianis

AB ANANNYUTURINTY UagANTsgaideiioanain
HTIN AR UWIEUNINTEIUNAIANRINEN + 0.5%

nsfirin¥anivasngudiagig

nsfnwiafsinunsiansuinnauy
N35UNI593555UN1TIdelunywd ve s ing de
A lavoasnsal lunszususguiugd vl COA
No. 0029/2566 (REC No. 0029/2566) $usesiudl 8
fuegu 2566

nsiusausIndoya

Ya o

nswiudeyalunsidensell §iduiudoya

AWAUNITAUTURDU fasa Ul

1. fideveniisioaunmiauvuuiiig 10
Aunuideaseiliieduasiaingusvasdveaniside
wieuviswenuuiislunis@nwuaniudeya

[ ya o v

2. ndnlasusugnua i ITednugaua

guyulufiufiiifedosiuaidoiietuasingusyasd
fumeunisfiunurudoyandenivenusuile
lunsiusiunudeya wazandunisinudoyasiiey
ALDY

3. iUToYan LT UNDULAEAT TR UAY AN 30
gnfsumteyailiinyssinanalar AT INEan
foly

aa

= = ¢ v
aaanldlunsiasievidoya

1. @dRWangsaun (descriptive statistics)
lawn Aade wardulenuuNInggIu

2. d@dfsayuy (inferential statistics)
Wisuisuandriiguamuasiioni o Ainugudu
RYIVE LLasﬂ'wﬂWiqauJLﬁ&ﬁfﬂaaﬂmnﬂwﬁadaﬂ%’uaz
natlinansnaiveIngunaasLaznguaIuny tnely

a0 Independent samples t-test

NAN15798

1. HAN1SANYIRNINITAUDYYADATLVRNENTANR
FunseszdudiBonuds

1.1 HANITASEUANTANATIUNI9DTLLY UU
W L DN LT

19ansanmINuMITEhUUWLEanuds Ad
ANYULHILER 80U MYIDNSUTENA (maceration)
Taglaansannunenu (crude extract) NIaNWMLYBHNAT

Y

JUATLIDU BaLIAIINI?

[y

= Lo a °
1.2 NaNTIANYINEMUBULRDTIZ VBN IEIALY

o

1ne75 DPPH radical scavenging assay

OVIBAURULABATE YOI TANATIUNNATIY
nenadudu 6-200 llasnusiediadans wud1 ansarin
Pumessdlauaansalunsinusyladassouay
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16.43-66.22 Iawdlein IC_ wiriu 143.92 lulasnSusie
flaaans lunsmnassndsiidenansatminumaassd
fflenududusevas 2 lWUNawndndusiladuid
d2uUsENouvesasainaINITUMRsTlutidonuds
ol

2. HANISWAIUINANN U9 laguNddudsenauvas
A158AAINTIIURIRTLT UL LT DN NTAIIUAIHL

2.1 fansWaIEas S latuildiulsenou
YDIANTANAIINITUNNITED U LT DU

HANIRALRERTulatum SN WU

[

ulldnuazillollouasiden feutimila dv1igu

oNe

M1

uiindu ldifanisuen Jsgnirluiauide lagns

—

o v &

msuiifivsunaansatadtumsased innnududu
Souay 2 uarUsuiudnuaEySMEnIN WU fSuii 2
(ensehdedosas 2) fdnvanilodouaiden Aoutns
wiln dindesseu Snauiumnsesed ldinnnsuendu

2.2 ASANYIAINNAIAIVDINANA U Ladudl
AUUTENDUVRIFTANAIINITUNID T LT DNLT

v
g o o

PNMINAHDUAUAIITBIEATHTUTS 2 63U
ﬁﬁﬂ’]’w@‘m%ﬂuﬁﬁa\‘iﬂgﬂLLUUﬁuﬁaLLa\‘iLLaﬂﬁjﬁuﬁﬁLLEN
Hunan 8 §Unnsi (flgaumaiiide 32.8 sswaiFea)
Wuin T 23U annzdudauas warlidudauas
Tdwunswdsunlasdnuaeanadl - nenim 1y
Snvazibondndae nsuendu 3 ndu Anudunie
wazA1Adunsa-A19) Mensuszdiugenisdaung
NEITY

3. HAaN1SANYINANIS IWHAnN NI laduNTduUsEnaU
YRIANTANNIININUNID T WS LT NUT IR BRINIT
g9y Tudwmdaunusii

3.1 N5ANEIANUUADANEVDINANN T LaTU
ATlEUUTENOUVDIENTANAININUNNATLTLUE D NLT

v

#1878 Closed patch test

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 18 atuf 3 Uszduiou Auenegu-suau 2567

NNANITANYINUI g 1 wugu (Ll
ansarin) wazans 2 @ansann) linudnwaenisseane
\Wes dAnadudvilaiusgaeifed windu 0.00 Fail

Afeendn 0.20 agulainvs 2 ansliszaneifes

3.2 NANNSANYINANIT I NARH U LaTUNT
@

A72UUTENBUYIAITANAINNITUNTE UMD L EDNWTS

wsesiaRInage0Y

3.2.1 WamsfinmANuYILRIvTsEgeY

amsUSeuieusiadetutuimdieuld
HANAIIUEEI97E SENINNGUAIVANLALNENNAADS
linuanuuandsveseiade lnsAindsnudui
299N UAIUAY LYINFU 21.8320.75 uazALade
ALUTRINGIMARE: gn3#l 2 Wiy 22.571.20

LALLM 1

wamsiisuiisusiadeauduiuiamds
nadldndndnaivesgeony seninnguAluAuLaY
nduYIARes WU FinAsAnudtvT e nauRIUA
LaxNAMARY gns 2 Smnuunnsatusthsidoddny
yaRRTisedy 05 Tasanadsanugutuiniiives
nAuAIUAL WU 22.75+0.89 wagA ALY
YBINGUNAALY gl 2 WU 30.24+0.93 Fauand

Tums19 2

1.2 msAnwA1nsgaidginaniinie

599 (transepidermal water loss)

Kansisuifisuaiadensgadeiinnn
awﬁd“uaﬂé@mq (transepidermal water loss) neuld
HARSUIIYBIE018 TENINNGUAIUANLANEUNATDS
Nuh ﬂ'ﬂLQ?&Jmingl,ﬁaﬁwmﬂﬁmﬁwm@qamq Tain
ANLIANAIRIAIRAY NNSUsTEWeITesile Tay
ﬂ'ﬂLaﬁamsqaglﬁaﬁwmﬂﬁmﬁwama;ummu whiu
12.75+0.09 LLazﬂ'ﬂLaﬁ'amiqzyl,ﬁaﬁwmﬂﬁwﬁwmmjm

NAG0e grsi 2 Wiy 13.98+0.13 dauanslumsng 3




HansiUTEULBUARfen1sgyLdednann
Hamilanddldnindueivegeeny senitangualuny
WAENGUNARDI WU ALaRENITELEsUIINRIMT

£%

HE991878INFUAIUAL LATNGUNAADY grThl 2 &

o (%

AULANFNAUEE 19 TTEd1 Ay NI9EdATTEAU .05

f1319 1

TnerindemsgaudethanAmilsgoguesndueuny
Wiy 13.21£0.15 wazeiadenisgadethainionds
Hg99718909NqUNARBY g7 2 LMY 6.82+0.21
Aanandlunisng 4

WP UANRAEAINYNTUA L9019 5 NI NNGUAIVANLAL NGUIAAIN UL THANT Y AIeaih

Independent sample t-test

nay n Mean SD t p-value
nguauAu: gasi 1 (hiflansario) 30 21.83 0.75 2.31 565
nguMAans: gnsi 2 (asaria 29%) 30 22.57 1.20

MUYLNA: *p-value<.05

M99 2

£

WYL UANRAEAIINYNTUR IS 9978 5 INNGUAIVANUALNGUNAGINAITHANT Y AI8aDH

Independent sample t-test

QGH n Mean SD t p-value
nguauAu: gasi 1 (hiflansario) 30 22.75 0.89 3.98 012%
nguMRans: gnsd 2 (ansarin 2%) 30 34.24 0.93

VUNLNR: *p-value<.05

f1319 3

Wyuiigunuaden sgaudediaIndanlelgeeigsenitngunivauuazngunaeinoulduaniag faeain

Independent sample t-test

nau n Mean SD t p-value
nguaunu: gasi 1 (hiflansadin) 30 12.75 0.09 4.09 432
nguMAans: gnsi 2 (asara 29%) 30 13.98 0.13

MUYLNA: *p-value<.05
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M99 4

WYUTTEUA UAAEN 15§ a9 InAIMIaE 59918 T NI NNGUATUANLAL NGUNAADINAITHANANY AI8aid

Independent sample t-test

ngu n Mean SD t p-value
ngueuAu: gasi 1 (hiflansarin) 30 13.21 0.15 2.31 .001%
ngumaaes: gnsil 2 (a1sara 2%) 30 6.82 0.21

NUYLNA: *p-value<.05

n1saAUsIENa

PnauuAgiudof 1 arsadaitunisased
wiidenudedigninisdueyyadaszwuin ansadn
JunaszidugiBonuddlinauaiunsalunisiiu
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143.92 lulasnsusiefiadans donndednuauufigiu
figelfidosnnansatadtumasyd fdaudsznou
vesasdfiidgrimedinmverinmeasad o
polysaccharide LLazﬁmiaaﬂqméammsé’ﬂLauﬁq D
msﬂejm glycoprotein (Tangjitjiareonkun & Supabphol,
2015) uigangdialadrenenguideFavinnisvinliudis
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Jedenaliansadninumassdfvinliutaieisuy
WWonudasigridueyyadasy Juaenndestuaiuide
993 Hosseinimehr et al. (2010) fivhsiimunliter
Tush$uadu wut UsedvBamuesrduiiddiuusenoy
vosnsarainumeaseitigvsiueyyadasziniiaiu
silver sulfadiazine UazdlUssanENINNITANUUINYDY
vinuRabilanasegetniou

NnasRguten 2 91 nandneilatuiifidiy
US¥NeUYeIaTannaINIUMIIRsEId ud 18 anudall
AuAIE U WelUSeuiieuiunisussfiudnuae
NNABATNLAENIUAT NOUANEIANUAIAILATNET
Anwianunsiidussey 8 dUadi laifinnuuansnaiu
Tnesuiidnvazidodovarison deutrmila dv1n
Yu laifinau lainnisuen Segniiluiaunde Tned
Asufifivsunaansatnumsased faududu
Yovaz 2 wazUssdiudnuaEnisnenin wui ssudi 2

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 18 atuf 3 Uszduiou Auenegu-suau 2567

(ensdndrySoras 2) TsnvaiodouasBon eudnmiin
Adesgeu fnduitumeasyd ldiianisuendu
aondosfuaRg sl idomnnsiamunandas
W 2 sfuiinslansifinmuduniia Carbopol 940
AfgaandAinuanzanudunsauazaisldfdeds
HARDAIUAIFIYDINANN Y] FOAARDINUINUITEVDS
Estabragh (2023) fidnwinsldansifinanudunile
TUNAL AUV SUNBR ST E U dnsuiia
audunia Carbopol 940 auisaLfinauAssa
VOINANA U LA

Pnesnifiguion 3 sdninmlatuiifaulseneu
YosasatnaInIumseszduienuldinanogunim
vosfavilaggeany nudn s 2 v linudnvog
N1558AN8LABY LazllNARBaUN NI Ee018A Y
nafuaNuty nindusladuiifdudsenoutes
a1sainandunsaszdudidenuds wudl awnse
Winnudutuunfniiadgeengrdsliiiuszesinan
4 &Upn9i wagdnunsanydethoniaviiaaey wud
waRulatuiticnuszneuvesensatnI NN sEd
wifonudsansafinanuuduswesnsztesiu
Rmifaléd Seenunsoannisgnydetheenanimdsld
Wesmninsetlostufmiwiminitestunmsgapdei
aanNAIMT uisen1ssunuandadeniglunay
meueniivhlifanszuumseendiadu vilsinsvha
voalwad ey unanniiziamdegniinarevialiien
nsgydetieaninfmiaiuiy winaanisiia
NSEUIUNTBONTATY AIaTAURLLABATEAIHALY
wnedesiuiimdsaunsainulad wazdlredesiu




migmﬁﬂﬁwaaﬂmﬂﬁwﬁfq LLaza']u'ﬁaﬁ’mﬁumwmju%u
16017 (Djawad & Anggraini, 2021) @onAapaiUANNRAF I
figalhdesanansataiiumsassdiansnau growth
factor FINTLAUNTLUILNTAUUMKA (wound healing
inhibitor) LLazawsﬁwﬁmﬂdmﬁwmwaﬁﬁaEJLi'qmm‘%q;
wulnvesgadtaziusniauls donndesiuiuide
909 Hajheydari et al. (2014) fidnwvesaanzd
U9y Wunan 8 dUavt Useiliunziuuses

Tsadniaunudn dusgansnnnsiluyialas

Jalauaue

1. wanfasiladuiildrudseneuvesansain
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Abstract

From quality inspection of the defect of Body OTC Steady components, which are part of CNC machines
manufactured by the investment casting process, it was found that the major issue is the occurrence of
shrinkage porosity during the solidification of the metal alloy in the mold. To mitigate the problem, this
research focuses on reducing the volume of shrinkage porosity in the Body OTC Steady components
by simulating the casting process using Cast-Designer software. This aims to enhance efficiency, reduce
unnecessary losses, and provide accurate production trend analysis. The flow behavior simulation is
divided into two case studies: the first involves current conditions, while the second redesigns the
gating system into three models. The study reveals that in the second case, the design of the gating
system with the least shrinkage porosity volume includes two rectangular runners, six rectangular gate,
and two square gate, resulting in a shrinkage porosity defect in the new model rate of 0.685%, which

is lower than the current model by 1.220%.

Keywords: investment casting, shrinkage, cast-designer, casting simulation
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NaYBINNSIIRRIY 3 Wadeuandlunisne 3

NNHANTIATIZRMBTUTINTU Cast-Designer
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Fuinlmiduiivszansanlunisanelansimaslas
annsaanUsunanisiinlnsmasalane 3 luna us
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i 3 awnseandduinsnisiinlnssvasalduinis

1.220 Wesidus ddnwaenisiva (Aluid fraction) 7
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nmag"ﬁ 263.844 AU
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- Snwagnnslua (fluid fraction) veds 2
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sruudauAnguwuuLay

- arlumaiiuiia (Al time) vaavis 2 Tuina
fnarlunsiduduiiuanseiulaessuutouliy
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susuulnd wanslumisie 7

- dnwauzn1sudedt (solidification) wesita 2
Tuiea fidnwazunnsmetudntios Buanszuuieud
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Jenanatuny Uinamad (gate ) LAZUS AN
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Wuuidunaandlunisa 5 aziuldinssuutowsiu
sUsvuLiivsIesunadseuudeaudugiuuulng
aufouaranluiunuiawinndissuuieuda
sduuulu Fedawalvinisiusasvesssuudeudy
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maUSeuiguraanvaiznIsiva (fluid fraction)
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sULUULAY sunuulnai

f1319 5

NISUSEULTIgUNEN 159188980 ¥z N 15UT9s3 (solidification)

Anwazn1sudeda (solidification)

sUnuuLAY sunuulnai
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MUSIULTEUNANITT18897 1909l Ws94987 (shrinkage porosity)

Tnsenfa (shrinkage porosity)

sULUULAY

sunuulnai
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finslnafidningUuuui WesaniAnnisiudes
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atfuayulusunsu Cast Designer Luia3osfladniy
nevinddelundedl unsuidn widdy LaYUNALIDT
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(Investment Casting)
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Abstract

This research focuses on developing an automatic 3-strand rattan weaving machine driven by a motor
mechanism. The primary goal is to increase efficiency and reduce the time required for producing raw
materials for community products, which were traditionally hand-woven by human labor, a process
with relatively low productivity rates. Typically, a worker could only weave 6-7 meters of rattan per
hour, or an average of 6.5 meters per hour. If a worker wove for 8 hours, they would produce approximately
52 meters of woven rattan. The prototype utilizes a motor and mechanical mechanism to drive the
weaving process. Its performance was evaluated by setting the weaving motor speed at a constant
30 Revolutions Per Minute--RPM and testing the rattan collection motor speed between 3-23 RPM.
Subsequently, the researchers assessed the properties of the woven rattan strands produced by the
prototype, including: Size Evaluation: Using image processing techniques, the rattan strand diameter was
measured and compared to the community standard of 1 centimeter (cm). The strands produced by
the machine had diameters ranging from 1.17 to 1.72 cm. Strength Testing: The rattan strand strength
was tested through tensile testing and compared to the community standard of 514.85 Newtons (N).
The machine-woven strands exhibited strengths ranging from 295.18 to 472.19 N. The strength is calculated
from the tensile force calculated in kilograms-force (kgf). Based on the test results, the optimal
operating conditions were determined as follows: because the size and strength are close to what
the community needs. Weaving motor speed: 30 RPM and Rattan collection motor speed: 15 RPM.
At these settings, the machine could weave 5 meters of rattan in approximately 1.136 minutes. Furthermore,
the breakeven point or production level that justifies the investment cost was calculated to be 934.78
meters. The development of this automatic 3-strand rattan weaving machine prototype significantly
improved the efficiency of producing raw materials for community products compared to traditional

hand-weaving methods. It reduced production time and substantially increased output quantities.

Keywords: braid 3 line, recycle materials, automatic, transferring, product.
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cao O Haw ¢ A A a ¢ a wa Y a a
N19198ATIU LINQUIZAIALND (1) INDULATIZUANRANITIANDINIAYIURUALYR WAL (2) tWDINUTEANTAIN
n1snensalonmeugURme linsduiegauuuldendeainuiisdu medBianizianzasnineinimenu

a ¢ c w1 Ao a wa ] = wa < ¢
WielvduasUa Ju A320-A321 NiiTenuingURmnginisasientarisenunisaeuaugURmvnasaauysal
medade W van anmenIA 91IUN193e HFACS Ludu audt A.¢.2013-2023 71 91131 67 90 wuatu 2 9
g YARNADU T1UIU 54 YA UarYANAAEU U 13 Y0 LaTesiislun1siiaTigrideya fe A1Aud Teuas
waziudug nan1s3Tenudn (1) anvsnisiine1niaeugUiivg Ae Tednianienignin uaztaranaInves
uywd Wusu uag (2) Usednsamnisnennsalannideuatfime lawindu 0.69

o

AdAny: wensal e1niaeu URwme Jadeuyed wavug

v
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Abstract

This research aim (1) to analyzes cause of aircraft accident and (2) to measure the efficiency of
aircraft accident forecasting. Using non-probability sampling with purposive sampling method from
Airbus commercial aircraft type A320-A321 which had an accident during landing and has completed
investigate due to the factors such as time, weather condition, number of runways, and HFACS from
year 2013-2023, total 67 datasets. All set were divided to train data to 54 datasets and testing data
to 13 datasets. Data were analyzed by frequency, percentage, Naive Bayes. Result found, (1) cause

of aircraft accident are physical limitation and human error etc. (2) The efficiency of aircraft accident

forecasting equal to 0.69.

Keywords: forecasting, aircraft, accident, human factors, naive bayes
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upnmnmsvudssemMathmiduEnmauuds
Aasadofigauda Sednduegredetenmaiaudae
\iswghia Lazg3Aasa 4 ylan (De Castroverde, 2024)
sade U lunsuudmeINAlugN vl
tossnnifleiivufunisuudanuudu (Rookeaw etal.,
2022) agndlsfinuudintlonaing TR lunisuuds
msormaguaziitesinn uwwniAntuiudigen
9199z biAnNSUINAY W@eTIn 1 Fensnddu was
USmilAndeioaenisiuenvasdesgndede
\Fosmasnaunnuinivesglnoasfiunliuinisdana
TAnANNIAUEaaLazaele (Kitcharoen, 2021)

il euzdifoanunsnduasgideifianienn
TayanuIdenunsneInsalgUAme lugnainnssy
mMsDulazdmlAnados MnUnAILAZITIAIN T
9l WU Yeoum and Lee (2013); Ison (2015);
Mathur et al. (2017); Kaji et al. (2019); Mehta et al.
(2021); Caetano (2022); Silagyi and Liu (2023) wu31
nswgnsaiornAsugtRmguiuieuldnnaious
29A3099n3 (machine learning) Hupdesiioly
NSNENNTal U N1sanaeslaldasng (logistics regression)
FnnosaNmasuuYTU (support vector machine)
Unga (random forest) tfieutulndian (K nearest
neighbors) LudwWiue (Naive Bayes) wazlasivney
Uszamiiey (artificial neural network) @115y
Faudsutu nudn Busuresenmas iy fngusvasd
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VBINTTNY ANINDINFYIU ASUIIBVBI Mehta et al.
(2021) nanlunsiingRmeg el Saugnie
918989UN U A991UIIYV03 Silagyi and Liu (2023)
waziiusruadeuywd fdsuideves Lazaro et al.
(2024)

Ya

MnumhdaunegIdsaulaagyiaidelu

Wdan1snensale1nae L URMAIINNITIATIER
wazduuntadennyud (HFACS) fetudviud Lilesan
HFACS gninllTeseiladeluanvnnisiing URme
Tuvanesunazdunisiesgimanvniazidon
waztudwiugifesandisnazsanislunisiune
vesgnteyannaeutazianliininflewFoudioy
fulunanisiFouivenaiodu o lnedfnguszasd
iodnsgiamgnsiine1nimeugtAvguay ia

UsganSainnisnennsal

o/

nUILaIANITIdY
1. Lﬁ'aﬁLﬂswﬁmLmﬂmﬁﬂmmﬂmuqﬁ’ama
2. \ile¥nuszansnmnisnennsalennieu
aURLUe

wuaAANguiNine1vas

a ¢

n1smsnzinazduuntadenyed

mMlnzvarduundadeunud vise Human
Factors Analysis and Classification System--HFACS &
Qﬂﬁﬁuuﬂ% Dr.Scott Shappell kag Dr.Doug Wiegmann




v
cal a

FamslnreiilifuiinesinZevesanizewnidni e
mmaa‘uLLauaLﬂiwmﬂﬂ%uuwﬂumuumﬂ 9 VD
n150u m‘m‘umﬁaLﬂﬁmuuwumummﬂqumam
gaTa (Swiss Cheese) U89 A@R51315¢) James Reason
nelulsagszauves HFACS munw 1 lneiin1suus
u ¢ Fu 9nanstuuy dil (Skybrary, 2024)

1. mansvhitlaivaensie (unsafe act) it A
AU TR wiuseeniuaesUszunn fe JeRianain
(error) vsnavsjdosan 3 f7 uaznsazilla (violation)
fvuanggesdn 2 i1

2. ouluosudmsumsnsevhitlidasnade
(preconditions for unsafe acts) wuseantluanu
Usziam Ae Jadesuduindenseusfufoiny
(environmental factors) fivananyges 2 63 Jady
AuanINYaeUURa (condition of operators)

fvavydes 3 f uazladeduuana (personal

factors) il
3. MAYEay 2 i

4. msiuguaiilaiaensit (unsafe supenvision)
wisoonifuduszian fie msfifuguaillsiifissne
(inadequate supervision) M9uKUNIANT UL L
Winzad (plan inappropriate operation)lﬂimmaa
uAludgymla (fail to correct known problem) uay
nMsagilnnsAnugua (supervisory violation)

5. 37BNa003ANT (organizational influences)
wiseaniluanuussiny fis msdnnsninens (resource
management) UT38111AY8909ANS (organizational
climate) wag n¥zUIUNITATLUIIU (operational

process)

AN 1 Human Factors Analysis and Classification System

Note. From Human factors analysis and classification system by Skybrary, 2024, retrieved from

https://skybrary.aero/articles/numan-factors-analysis-and-classification-system-hfacs
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Tumaulunsly HFACS wieUsuilutladeeanive

v
Y v a

YoInsiingURmnaIn1savile §adl (Kinanti, 2024)
1. 97U WA hazsryTIeugURiveg

2. S¥YAUMAYRINISIANYURIME F8318N1T
»31980U (checklist)

o o a

3. yinnsankundadennaliinaURme

sieid HPACS Iegnunlldiiaevitiadeluanivg
N13iRURWALUVANEAY WU RaUNTIUWITDIT
RAFMNTIUNNTADATI NITIAUINITANE TR 1 AU
NSYUAIMIUN ATUATTVUANNTIN AIUNTVUENW
9IMA FIUNSYLAWNNN WagAILNITUSNITALAM
\Husiu Ualali et al,, 2023) Fenauziideidentdidesan
Junsaszidadeluamenisifing Uhue lurane
sunazidunsileszimanivnfazidondsazvinl

1%

nstdestudulddrededy

N

w8l (Naive Bayes) {un1sSeusuuud
Q’aau (supervised machine learning) filgsupudion
Falddmvauduunyszion wazidudruniaves
Fane3sudyauseivisunuuniafilddmivains
lomlml q (Generative Al) l¥ognamarnmaneuuy
SnluiAlpelaidesfiuywdidnutag ngufunveaud
(Bayes’ theorem) a3unaauunaztduvasmgn1sal
Tagendaanuineuntifnifuiteulufienaiieides

fulmsnIsadidy M1 (1) (Ray, 2024)

P P
plehe) = gt )

Tneh

'
6

a | @ Ay Aa aa
P(clx) Ao pnunhazlunidoyaniuonn3dog
[ =
WU x 9gdAand ¢
P(x|c) Aim Anuuazidudaduniuiiagdy

YDIMIVUNYNTAUAARE

o A
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P(c) An Auu1azilunauntiivesnand
P(x) fim anutnaziduneuntnves

AU

wirudanunsathluussendldlunmsmensal
gUALMANI90INA WU $11T98V9 Caetano (2022);
Kajic et al. (2019); Zhang and Mahadevan (2021);
Zhao et al. (2022) AMUNIINEINTUNANTTUVITUARN
WU 91398999 Jongmuanwai and Poommarin
(2022) FUNITUNNE WU UATBURY Jirapanthong

and Banluesapy (2022) 1Judu

Tofwaztodninuotusug 1of Ao Ieuas
nFlumsiungvesatoyanadau viaulaaniy
deFsuiisuiulunanisGouvouniodu q wu
nsannegladainuiounuiansandula uavdasnis
Toyan1sinTUeeNIN WagIEaNfUMILUUNLIANY
WINAIIFINUTFIIaY dutedain Ao AL
Huduguivielimadouifduuosun 4 avdana

Tfudwdslunaiany (Vadapalli, 2023)

N1599USLANSAINVBINISWEINTAL

WIN3NGLINALEUEY (confusion matrix) A
A1TNVBINARNT NIINEINTalarHaansva T gynn

N15AMUNYTELAN AIUNIN 2 (Satangmongkol, 2023)

210NN 2 “Actual” A9 A1934 “Forecasting”
Ao Awensal “TP” @e Arfismennsalandu Yes
wazA193eiidu Yes “PN” fio anfiismennsalsndu
No uiir93adu Yes “FP” Ao drfilsmeinselsn
Ju Yes usaasadu No “TN” fie afismennsel
3y No uaza1asefidu No Taedidn “TP” “FN”
“FP” waz “TN” aziduaianudainnisi3eudiou
9NA93nazAINEINSal TIDAIIINLN AT U

Anuduauausaidlvasensinussansnineng 9

¥
v

(Simplilearn, 2024) lansil




1. Accuracy Aig My InUsEAVENMANLYNADS
lnesiuvedliung lngr1agagsening 0 09 1 uagea

WA 1 kdnIINITInUSEENS A NUUE R (2)

TP+TN

_ (2)
TP+TN+FP+FN

Accuracy -

2. Precision A8 NM53AUsEansnmANNauns

(3)

Precision F
" (TP+FP)

3. Recall Aiz M3 TAUsEANSAMAINEILTD
YasuuuaedlunsnensaliuIn neAazeagsenin
0 i3 1 wagBatlngd 1 uansdinstauszavsniwdy
B9l (4)

Y8IUUTI09lUNTIUNAIUINBE9YNABD LngA TP
A S va S Recall-———— @)
9308597119 0 8 1 wazBadnlnd 1 wanadnnisin (TP+FN)
UszAnsamiudad (3)
Forecasting
Yes No
Actual
Yes TP FN
No FP TN
AN 2 Confusion matrix
NIDULUIAANITIVY
mﬁmﬂzﬁuazi’mun Nﬁﬂ"liﬂ&l'lﬂiﬁj
Uaduaywd (fauusau) (Audsna)
- Day 01 P(Clx)Prob_No = P(Clx)Prob_Yes
- Month wa wenseinazliinng URve
- Operator —»

- Organization influenced
- Unsafe supervision
- Precondition of unsafe act

- Unsafe act

AN 3 NTOULUIAANITINY

v
01 P(ClX) Prob_No < P(CIX)Prob_Yes

Wi nensainzinaURme
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a a

AugIdeiutoyaniegi (secondary data)

Y 9 Y

91MAg g URIAIINUTRYAR U THINANTIATIEN
a1L19N19ARe N AU URMAAIENITIATIEYLAY
Fuuntladouywd (Gnquszasddert 1) lumsiiudeya
AN ITELA TIN5 UAIDE 1MV ULANIZLI1¥ 9NN
$1u 67 ga nduianuvadu 2 90 fe gatinaou
(train data) 3131 54 9n AniluSeray 80 uazgavndey
(test data) 97U 13 9 Anlusesay 20 (Maayan,
2023) 91nduiigai nasuniaiieniswensal
oA ugdAvniiafausEansamnnsneinsal

lnguivyanaaey (Inguszasaden 2)

UsyINIuasngunegng

NuATFelldnsgudiegranuuliende
AuUnazLdu (nonprobability sample) #1833
LRNIZIA123 (purposive sampling) e naunsali

Ya o 1

AauzgATuannsayauenzseiduiiuas v
Hoyaadnluhiofianlald (Bisht, 2024) fhetheniAde
sunnensaliifinsldnnsduiiedsuuulaionde
Aunasdy MedSanizienzes wu nuideves

Schmidinger et al. (2024); Sonny et al. (2023) {Jumu

ao o

lnguideisesfiungudiegieaindeya
oIMAguEETTsAag TRmaten1saaen
(landing) LiesaniladfgiRivnLInNga (International
Civil Aviation Organization, 2023) a1n81n1A81U
widlvduasiia (Airbus) u A320-A321 \flesa1nidy
fsuiifiadfdaeulanenisdu (Statista, 2024) waz
\udiflenunniigalulan (Amati, 2024) founds 10
(A.7.2013-2023) Aifls18aunsaeUaUgTRmMgaTY

auysal

VILATUIUNGUAIRENIVIanNA 67 Ym 91Nt
a2 yn fie yalnaeu S1uau 54 4o Andu
Sovay 80 uavyanaaey S1uau 13 4 Anduioeay 20
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i3asilafldlun1s3de
wdesilofldn1sidelutnguszasddad 1
AoiziRelsranuuunsniuteyatulusunsunisn
d1mTuN1sAIUIN (spreadsheet) waginguizasAte
71 2 Wlusunsuiideushonwiresiiameslunis@eu

AUNTSNNYIVDY

nsNUITIUTINTOYA

ndsanileenuuuaaaiafouiosudn
Ay Ideiiudeyayfegianivlediinsizi
91MAg U URIANI9eINIANUSEINAANTTRLLTN
Tngazisudaus a.f.2013-2023 flonAgugu A320
waz A321 MAngdAMgneuaten uazdseey

n1saevaIugURmaIasauysal

= [

ananidlun1sieseidaya

wdsnniiunusudeyaaiseuiosudingld
anAnITaIUN (descriptive statistics) Ingn153tATIEN
mmﬁl‘uaaﬁﬁa;&a (frequency) A150uaz (percentage)
Tumsneuinguszasided 1 wazmsBouiuvuiifaou
(supervised machine learning) Aa8Ludiug (Naive
Bayes) Tun1swennsal wazdmsunisinussa@nsnn
Tunsnennsalluinguszasdded 2 selum3ndums

ANFUAN (confusion matrix)

NAN133Y

NATeEeiinanIdoutaiu 2 iade fie
(1) MATIERamanIsAneInAE U URMe waz
(2) M3inUsEansamnisneInsaleIniae ua URme

1. MylnTgviannnaineInmeug URYe

N0 4 LalunsiingURmanaIna1aiy
41 A3 Andudauay 61.19 way LIAINANNAU 26 AT

Andusevay 38.81




NN 5 IUIUNNTURMANINTIA

El q
I

fio 1 19 S1uau 26 ads Andudosar 38.81 uas
SrurumalaiisigtRmedesdn Ao 6 M93s S1uau 1
ads Anifufesay 1.49

10 6 anmeiniasulugiaaniiie
giRmnfisluiniign Ao anmernmeiluraanani

a s 1

\ngUAmAYeanImeINAUnd 11U 20 ASe An

q

Wudosar 29.85 war aniwainiaAguluyiaaa

\ingURmgnddesgaaninenianiinig 31w 1

9
o
[ I

A%e Andusegay 1.49

NN 7 SnSnavesiidmaliiing TRmen
mﬂﬁqmmmﬂﬂﬁa “Operational process” 31U7U
20 a¥s Aandufesar 29.85 uwawtlosigaunanilad
“Organization climate” Andusesay 1.49

1AW 8 msmiuguailivasndeiidma
TiAngUAme \Assnnfignunainilade “Inadequate
supervision” 311U 20 ﬂ%u’q AniduSoway 29.85 a9
wamseianun uaetosiigrnantiade “Supervisory
violation” Amdusesay 0.00

NN 9114ﬂ€jmm “Condition of operators”

Tadenidwuliiingdfmnuinyian A au “Physical

A 4 PruanudvesnatlunsiingUame

limitation” $1uau 17 a3s Antdusesay 25.37 Jadey
ﬁlﬂﬁd’sﬂﬁﬁ@q%mq fv iU “Adverse physiological”
Andudesar 0.00 wazmnnsalns 3 ldfidwliiae

aURme 911U 46 ASe Andusesas 68.66

9 9

NN 101umj'maﬂ “Condition of operators”
tadeanu “Environmental factors (Technology)”
fdnliiAngting 12 ads Aaidufesar 17.91 veq
wan1saliavan Jafedu “Personnel factors”
dnliiAngoRvg 20 afa Anfudosay 29.85 veq

WMAN1T0IVIaUR

9N 11 anudveansnsevindilivaense
danalviingUfwe “Error” TdwliiingUfive 12
ps Andiuosay 52.24 veammmsaiiiavun “Violation”
fdnliAng g 1 ads Andusesar 1.49 veq

WMAN1T0IIavLn

AN 12 AURYee “Incident (No)” &
navue 41 ase amdudosas 61.19 AUDVDY
“Accident (Yes)”

38.81

¥
o

WuA 26 Asa AnLduseas
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a

AN 6 INUIUANUNVIE@NINBINFASNUL UL IIA AR URLMA

9 9

AN 7 PuuruivesdnsnavetasAnsideraliing Uk
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A 8 F1uAnudvenIsiduguailivasadefdanalviingufme

A 9 uruaudlunguves “Condition of operators” 1

A 10 F1uruANudlunguves “Condition of operators” 2
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A 11 audveamsnsshilidvaendedawaliiingdhime

AW 12 Anudveanisliiiawazing Uit

2. M3IAUsEANEAIMNISTNEINTAIBIN AL
gURLYe

91NA1519 1 “Prob_No” fie ArAuinaztdy
fazlsiiingAmeg “Prob Yes” Ao Arnrmsinazidu
faziAngUAvg uay 61 “Prob No” fidmnnnimie
WU “Prob_Yes” uaaagnensalin ldiingURme
wenIN “Prob No” fimosndn “Prob_Yes” Ladae

nensalIingURLve
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1NANTN 2 “Actual” AD ANASIVBIYANAGDY
“Forecasting” Al flldarnniswensalanyemezen
waziflovinaiFeuiisufunudn annsaneansal
lognaednuin 9 g (true) uasnensaliad i 4

A (false) 9ntuAmezdIdelaldaunisn 2-4 Tunisin

Y

UsgAvisnmnisnensalenniaenugdfoeg 91nans 3

wazlansnansInUszansnmlunisnennsal ansne 4




f1919 1

nsSeuLiguaT “Prob No” Aua7 “Prob Yes”

Number of test data Prob_No Prob_Yes Result (Forecasting)
1 0.000002691171285 0.000000000000000 No
2 0.000000696821136 0.000001853335900 Yes
3 0.000000509215446 0.000000029558786 No
4 0.000005226158522 0.000000351010587 No
5 0.000000469090192 0.000000021450647 No
6 0.000001141344964 0.000000000000000 No
7 0.000000754393253 0.000000005419111 No
8 0.000000032260238 0.000000000000000 No
9 0.000000000000000 0.000000000000000 No
10 0.000000003283631 0.000000453613682 Yes
11 0.000002273283240 0.000000258639380 No
12 0.000000130653963 0.000000077222329 No
13 0.000000016936625 0.000000441013302 Yes
M99 2
MAUSeULgUA1939 “Actual” Aumwensal “Forecasting”
Number of test data Actual Forecasting Accuracy
1 No No True
2 No Yes False
3 No No True
a4 No No True
5 No No True
6 No No True
7 No No True
8 No No True
9 Yes No False
10 Yes Yes True
11 Yes No False
12 Yes No False
13 Yes Yes True
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M1919 3

LUNIATUNAINAUURINNAN TN IN TN IAE I URLYA

Actual Forecasting
No
Yes 3
No 7
1514 4
uansuan1sInseansnmlunisneinsal
Accuracy Precision Recall
0.69 0.67 0.40
dyunanazanusnena d0nnABIAUIUITBYDY Niu and Krutkrongphan

o sy A A a ¢ a

NNIngUszasdten 1 ioATEInNITAN
91nMALuURLYY Az Il ldatAnssuu lng
NTIATIEYIANUDVRITRYA ATREaE WUl T1ITe
ANDVRIBNTNAVRIBIANTNA AT An URWA

S =y o« . ” g
1n71gn Av U338 “Operational process” @annges
fuailansdvaiudavaueInIAgugUmve Ny
TmMyR89UNNgITaIMNUAN NN VBIAULDITY
lunsugnulunisdesiugdfimenensasiiniu
(International Civil Aviation Organization, 2016)
nsmiuauailivasadefidmaliiingdsime Lin
1INNgAN131N YT “Inadequate supervision” &4
@9nAABITUIUITEVEY Hutman (2023) Ndulug)
AUURuliAeglasuAwuzinNiigana i lile
Sudunsiglunisuinau lunduves “Condition
5 o aa Y a wa a{'

of operators” JaduniidiulviingURiuguiniian
Ao AU “Physical limitation” @anAadnuIIUITY
9949 Lyssakov and Lyssakova (2019) wintady
Fa X o ue s o
WAnTuagiiliiAngdfmelauinnnin “Adverse
Mental” way “Adverse Physiological” Uadus1u
“Personal factors” fdulviiingd@ime u1nnin

tadeanu “Environmental factors (Technology)”

o A
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(2024) 11U338A1U “Personal factors” nauInNnin
“Environmental factors (Technology)” Tun15i3au
fuarUfvRcnu nsnsesidilivasnde (Eiampan
et al,, 2022) dwalvilingUfve “Error” 11nnin
“Violation” @anAaedfiuuITeves Mathavara and
Ramachandran (2022) fianinnsiingtAiumu1an

“Error” 11nn31 “Violation”

ninquirasAden 2 iileTnuszanam
MIneINIaiINAEU RN AR TelaldNsSeus
wuudlgaeu meIsuwdniug Tuniswensal mumsns
1 waglamianuuaugn “Accuracy” AgluNINGwmng
Auduan eanulalviniu 0.69 (MSeUszunn 0.70)
MUA34 4 Fefiodn Uszansawlunmiswennsalegly
\nausi Hendricks (2024) wagiilefinsanannyadoya
7l 10 uaz 13 (Ane1nsaiin sziingURme uazidu
mswennsaliigndes “True”) Tutade “Fail to correct
problem” uay “Violation” wu31 fiAAuUazidu
winifu “17 Viedlmnsilsivis 2 Jadetanadldfensas
vlvannsatestugdimgldldifntuldguiu on
feg1adu Jady “Fail to correct problem” g

lu “Unsafe supervision” aeiiuluvnnisiienaayly




“Organizational influences” M9 “Operational
Process” Tunszuunmsiiugualiannuiludui
\Aeatesnasnauiiunaddnwmnfuidaunnsesse
Wi wagdlade “violation” aglu “Unsafe act”
Fatulummmsnitoransdumanmginiluguioass
a9lard Runago199ly “Organizational influences”
Walo “Operational Process” muuaunaslnulaln
fUfTRnIsLUUEen

Y

Y

v v

viail ndeuusiiluingUszasdder 2 o1aay
LﬁuﬂWiﬁwlﬂamalummﬁmqﬁ’ams;ffuammms'lzaaa
nadngtRmmtulianusariliduaudlfidesan
vaedady Wy animeinia v3enuUTEIINYes
FURTRI0 uiiiussmiiAnitesmteasntsiuayd
waﬁ']"l,smﬂﬁﬁumﬂé’mmmﬁmqﬁﬁmaamm AABAIU
danaliilasarsnduunlduinisdnads (Granja
et al,, 2024)
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Abstract

In sand casting processes, one of the most common defects is shrinkage porosity, which is caused by
uneven heat distribution during solidification. Areas with higher heat accumulation cool more slowly,
leading to rapid contraction and void formation in the material. This study investigates a single-pattern
sand casting model without a riser, analyzing the heat flow using Cast Designer software. Initial attempts
to resolve shrinkage by adding cylindrical hollow vents with diameters of 8 mm and 15 mm were
unsuccessful. Cast Designer was employed to simulate heat transfer in the casting to identify areas
with excessive heat accumulation. The results showed that the shrinkage porosity can be reduced to
only 0.16% by placing vents in the areas with the highest heat concentration. The study concludes

that optimizing the venting system in these specific areas is essential for minimizing shrinkage porosity.

Keywords: sand casting, heat transfer, shrinkage porosity, pouring

4 &
g %; g

Juintu egralsianu Jadesne o Wy dnsinsidu

o @ e oA a4 MIURURluNEndedu wasUsunalavienay danase
nsvaddunildludounnsesinuusenand

. o . . TNUANITUDIF N1TATUANIUIALNTUNTUD DA ULUA
wuluMsviaelavie NNanlALNTEUIUNIT WU NSHaBNIIY 1

X x4 S o Nlaundanasazdrzantymnisuendivesilevan
ANunuUsTLAMilAnTwiislane Nudeinlianuise i

v da X A 4 “ wazn1Inasalmudetiosnian (Alagarsamy & Kumar,
JounisuasifiinTuiielaneiudsuainveanainduy :

C e ednwa e C 2021) B U UIBNANIANITVINUI MV UNNT B
ADNULVDILTI HAANST LA AD N1SNBFIVBIYDIINNID

. . . Tunsuasilunisvaslane lagnalnadaannmby
SNFUNMETUNTTED EIAVIANYBIAIUNTUYDINSYARN

- . v da X " 4 4 \nauaifiTioe 1w Pellini waz Niyama nMSAnwmunay
Ao N15UAGY8INISHTI T AT Ul uUS nuazile v Y

¢ X vy ¥ =% v o A 4o v )
9 9 WA dlaz i ue 89 oL e M1t a9 Ul
TaneNaUMANLTIH WaNWAILUAFIUIZUM 3-5%

4o o @ v a Y 4o Hazgusivesmvide aglilveananianguldmiu
dewdewluvesds Sndusesdinsleuianmaeund d : gt

o - y o X \neuat Nivama uwagtiiauetnaeiluadiiliguiususng
UsganSnniiavawen1suaalil (Nawaz Mahomed, Y 3

oo E - o TA8NIITUNNAUAUTRVDIAIUADUTLAIUNITWD S
2021) NSUAFINFIUTUADU ABATUAGIVDIVDILNA" i

Aanizil N15ATERBnguildngnsudedives
Chvorinov (Tavakoli, 2014)

Tangwanadiilolfuainounazisuud i n15uac7
YDIVDINA-VD 9T Tutalsus o Ui WaUDINd

wazvevadny N1sanUsunsasiinduwiliiinnsve dmiulunirgnannssuesiuiiiniside

1 nsuasLuULT e lanzudsdsnsadaeluiioy  tNedunsiialnsareaguiu lneddansilsaas

v
v a

#as Fadlugniswefuuuainane waiinssunisue  N1SHARBIUBUR ANAIAUTUAUSRTIve L defige

WID99NNTBUNNT DINLINIUINNNSUAFI LU B35 IY

Y 9

miANudAyosnaunsaluglaunnses (Anna

I3 v v a

Gowsalya & E. Afshan, 2021) M333angalalvdeya lofavalillondansed NMsdadamenisudaiiowily

o

FadniAafuaumguaz s luidululidmiy
Pamihlu Founnsedumsnaiiidesussmmanms
viashvaseavailemanvasumaiiuasanngamgs
manlaufeamalinisudsii mvadiveswesmad

| U 18 atuf 3 Uszduiou Auenegu-suau 2567

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

Yy lilemaden deluinsuisiunnldnisiiass
WT9HLAVLATNITORABUUNISNAADY (DOE) LiNpLiy
UsgANTNINNTTUIUNTTABLURUNDNSHUULET DY

Toas1auuInanInszuIunsiilogidunss

Y

v a

939 UN7




usnlpgldwondwisinansnisvae walladenanigieln
AImnsanunsnandeunnsesazvedelalnglisuniu
NSWAR NINAaRLElauaIIway DOE meainveln
a13aUTUUTINTEUIUM IVIFEV9gRaMNTTULADS
(Gunasegaram, 2008) Wiudilsevaslinisnaasuas
FaRanarnluniseanuuussuudeuiiodanilans
vaoumanfudy uidldnauunasiidldanege
n13aeaenenfinnesiduniseendiinit ¥nide
NFuULAgATIUUUIIaRINTdoag i leudanen

LM6 Ineltaansinas AutoCAST-X wWhmneguasnwanan
fio MIanmNLNgUIINSIRRIlRndetoeiigadie
Ms§a09 tuusn wonwmhd s 3 Snadurenisiing
ThuazasauifuileesaluiRuavinlUinsed 9inth
wniaeamaudaiuiiessy “endou” Faduiiud
anvinefiazuded eefoumdriidugaiidloniaiin
%’aumwﬁaamﬂmwﬂﬁmmﬁqﬂ (Gajbhiye, Choudhari,
Raut, Narkhede & Bhandarkar, 2014)

dmdumslilusunslumssiasaiieysulse
whlvauvaetiu Sintlnedeiiinauls fe e q 9
1398 Hardik Rathod, Jay K. Dhulia tiae Nirav P. Maniar
IgvnisAneniieatnnisaluazdinsigsideunnses
‘Luﬂﬂiwmﬁﬂu%uﬁawéamwaﬁﬁwmﬂaqﬁLﬁamé’aaamﬁ
LM25 arniutniselaldsensuassians ANSYS o
afanuusiasansruiunsulsuazannisalnui
fiflgnguarnmsmad nanssrasadAulddfuna
A15NAABY LAgAIANTITAALALITDITaUNNT Bala
athaugiugr MuATeiuanddfifiuin nssianidae
aouinmesausaiduesosdiofniiuszansanly
nsAInn1saltaunnseslunisuadalunisvaslang
(Rathod, Dhulia & Maniar, 2017) Wien3shasdueaa
LS IBUR U ST U081 Volksawaken Afinsld
ProCast LilodiAszsinsnaeduguszuisnuiou
F189INALALNNSIANLLRUN A 8lane naouLrad
miﬂismaqmmﬁﬁLﬂﬁauLLﬂaﬂ M3uded uazgnving
Ao dunisiimanisallinazudunaminuniuves
nsuAsi wan1sInaeslstauANduSuansliiiiu
Wesiudnumsu 2.69% finszqndeysou 9 39U
Tu Famsstudaunnsadlunismaesss natlunsuda

gnAInn1salliA 159.56 Fundl wenand nsfny
Tglfiffiasily ARPN Journal of Engineering and
Applied Sciences lalgnsitasizvinsausenaulnlug
\ieadauuudasinszuinnsudei Tngldgendus
ANSYS wuudnaosiliduruAugnangngu 0.11 4. a3
0.148 3. §ousBUMBUWiiTWIN 0.225%0.24 3. 1510
THuuusranst funudraesnisudsimelfoumagi
nsapi3udU (700°C uaz 800°C) A usifis
(100°C 200°C uag 400°C) fuanarefulunislden
sun1sutazeInAnazeueud esannliiveya
TnifinseuaguiisaiungAnssunsfuuwsifiniuas
mMsudeinve EV31A funuldsondinissrasnisvae
MAGMASoft LieUsziliudiuusznauindossud
\ganeUwmeifiilassasisdawhannlansnay EV31A
wnaalaeg 3 TAvsmenguseiidudeu s
AT IATBITEUUN ALY SYUUTNATIEY STy
Feldluganisifuuasnisudafaves MAGMASoft
(Jarosz, Kietbus & Gryc, 2018)

¥ '
1 v A

gavneilideyanisnasAnwinaninusouse

3
a o =

nsuAIvedlany SAZANEANTINVBIAINUIDUNDIIIE

dawaliintounnsesdetiunu lagldlusunsy Cast
Designer lUN15919091190@¥aN VY UNUNAD Uag
Wnsundaminiunismaassusuwssdulsenaui
WNeItedegnegau lngn1smiuuIALaEA LML T
P o % & v =
Mmvangaulagldnisazauanuiowdudiuds ddlu
Nanazyruiiulszansnmuazanueiovesiany
Ngnuaslunate o gnamnssy n1sann1sayidetan
warN1sUSuUgIAMAInLasUsEanEaIN unaely
geavnIIu wasdsBudunnuddgvewandilasinaes
' < 5 & ao w (%
Judunsesiiofiddguaznsmddunuanamnssy
TugadagUutiuies

MgUIZAIANI5IY

1. WieAnwINaveIn NS UNINafDIUaD T
F01BIWOUNNIBINANTUIINNGANTINVDIANTOU Lng
THUsLNTUAASIEIT1aRIADIUNITA NITUAFILAY

NN ANTIUTDIAIUTBUlUT U UNAFDY

EAU HERITAGE JOURNAL

Vol. 18 No. 3 September-December 2024

Science and Technology



2. WBAATBUNNT BIVDINITUARINLAATU

AeluTuay

FUNAFIVIUIY

n1sazauveInusouly n1seenluusay
wazsiwndalawunzaudunuiveanisiinlng

PAGIUTUINUNED

A5 HUIUIY
A5AIUNSITE LR DAL UUNITNAABWLND

Anwmginssugamaiivedaveivadluwlfiuiinndd
1Safiuannnsyurun1snasnsie (sand casting) Fuau
waenTeduunsEaILtuAsami W ulduuy
Tuslaifisdu Tnelduadnsuazidnisiiainauise
Besnseenuuuszuugmluauvasegiidendmiu
IWSUUUNTIY (Watthanabupa, 2020) A1599nLUY
sruuginlunundsegiifleudmiulnsauuunig
unInedemalulagnszasundinszuasinie 39

Taafiun1sidenudunay fesealuil

1. Anndeymaaifuuazinsziifeniunisie
1n33%aeI (shrinkage porosity) MAATUIUTUUNAD

NS18FUNUNTEAUTULRE MU U L E L uuT U

2. Anw1isnisnisunlatdgyminufuvessny
\Fean1seenuuusEUUImlunuasegiiteudmsy
Inssuuunste Tunisudledguinisiialngannei

(shrinkage porosity) YBITUIY

3. Anwidadedidnasanisiinlnsavndn
Tnenslalusunsu Cast Designer ¥a8lun1sdnans
wgRnssuAng q ves Susnlunuundelaeiifiuusii
Anw dadl Ao (1) narlumsiAudueslansivan
) dhwarnsivavadlansiven (3) nafidlunisudesh

(4) n13531a03ansiialnsavada (5) gaumngil

4. ponuuukInanskillymuazaguneg

o A

, NIANTIVINTUATINE DA W Te
U 18 atuf 3 Uszduiou Auenegu-suau 2567 < < B
i g atuinermansuazinalulad

Anwrdgyrinaanvasduu

BusuAnudgmauautazlinsigiineaiu
MaAALNTIAG (shrinkage porosity) MAnTuluT LI
naeNTeTUNUNsTaUTURsthE s uildLUUTw

Liifiau dwunsiiansanuasnTeinan1siaeses

v
a

FUU TABNN 1 LEASENWAULVBITUIIUNVINNNSANEN
33y dnSuarmisdwmesniiariirualisennse 1

wazIUInYRITUULEnIlIlunn 2

AN 1 FuUnsTauTUReInte1s1uTlawuuly
Anuulufigdu

n1319 1

AINITITNDSAINSUNITYAD

ANNINIUA

Auus w8
gaungiilunism 750 °c
gunilvesnsyay 25 °c
Tanlaneinad A1100

1A UBINTNY Sand_Green




AN 2 LAAIYUINYDIVUIIUNTLAIUTULALINUINN
suilduuuludiwuulifisau

seluazifudunouvesnisnsradeugmi
\Antuvestuay Insasasadeusisnsintunuile
AFNYYYBINITYUM Tntunsiadeuselusunsy
Cast Designer Hiavn1siUisuifisunanissnassiu
ﬂzgmﬁl,ﬁmﬁuﬁﬂ

1. a51vaaulgnueatusnu

SR TUNUYVRRT T 3 Mdtnvdesse
WUALULNT8INTTAALNTINARD (shrinkage porosity
position) Tunuinsuafiuinansinanssey q 1§
LUUVDIT U e?iw'%nmmaﬂamﬂuqmﬁﬁmﬂwm
geanvestuuinhliuinuninaissey 9 Ty
Lﬁuqm%fausum%uwu Lﬁaqmﬂmm&;mwaﬁwaa?gmu
Huinannsifusnvesdunuianm 3

2. nMsnTIvaeualulusunIu Cast Designer

nasnnulamlunisuaoainnisnsivdaey
MEANUAALNTHITUITUNUI LAANISUARINUS I

Asnansiifidonun dedufifedsldthaminimes
Tum191e 1 Mrueastulisunsy A1SRSIEOURNIY
TUsunsu Cast Designer Tagldirnds CPI vaslusunsy
Wdierhnsinsien fanm 4

AN 3 LAASANWELNITAARIVDITUNUNTLAIUTULAEN
wirsudldwuuluduuulidsa

AN 4 LEAINITAIUUAAT WIelaY (1) Useianiag
gauniivesing (2) Uszianuazrgumvaivesudium
(3) Remausaliugae (@) Aansazausilunism
(5) gunnilvgn
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NANI3T180INILAALNTINAG (shrinkage porosity)
\annsafiarasideulesiiunisiininsmadald
faglusinsy Cast designer 2wy An1SLARTNTS
TunadalusundsfilndiAssfufuninuananisui
FurUMEeass Fanm 5 nu desifuvesnisiin
IWsanmea 2.74 %

aald FAdeaziiinisfinwinwivmianisudly
ﬂzymﬁy’mﬁmaa%umuﬁ Wevsfnwinadnsves
NIT0ONLUULALY LAz IlATIERnIITHaZIUINIS
Tunsunladgmisely

ANYILUINIINITHA LUAWAY

Tnsgunuumsudlodaing 2 Uuuu Tngas
Mn1sitassnadnsaulusinsu Cast Designer 1
IAmnsfiaed #9159 1 mudidu Ae (1) Fuay
waenTETUUNSEaUTURg MW s Ul duuuly
FFAUNTINTEUBNNAIMILN 8 Hadins uag (2) Fusu
waaNIIeTuMUNSTAILTULRE TR s1USTl A LUy
Tuf3aunsINIEUanNa v 15 Tadiuns Aanin
5 WLAENIN 6

PNHANIITNADINISAALNTINAAT (shrinkage
porosity) FusiunsyaTuieImirs U lduuy
lusigdunsanszuennadmun 8 dadluns uay 15
fadums 9zwuan dn1siAnlnssvadl 2.68 % uag
2.13 % AN 7 WAZAIN 8 ANUAIAU

2

AN 5 WAAISNBULANITAAINTINARINTUINY

o

U 18 atuf 3 Uszduiou Aueneu-suau 2567

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

2N 6 UansTuUTIERgULUY

AN 7 NINT1899N13LAA Shrinkage Porosity Fud1u
nszanuguRe s uiilduuuluisdunsansyuen
Na9vuT 8 Hadluns

AN 8 ANNTIABINTLAALNTIVAFITUIUNTEEIUY
Fuhgminrsuiilduuuluiigaunsanssuennaiy
WU 15 LaaLUnS




é’affu%qaiﬂwa ¥ wareinssansdiuey
LmeqmsLLﬁlﬁuﬂmmmmu I@EJsULmesuﬁlﬂJmmm
2 sUiuu g (1) 3 FunUTAENI BTN SYEITURY
wisisuilduuuludigdunsanssuennalmun 8
faduns uaz (2) Sunurdenmeturunsyautuien
missuiilduuuludizdunsainszuennaiemu 15
faawms ldannsoudladgmitieiulfidesmndmy
T:wwvmﬁaasﬁu‘%nmﬁ!ﬂﬂmwaﬁumu e TR IEE
ﬁﬂmﬁmezﬁ{]iymﬁuaqmnﬁmiwmmﬁasuaﬂ%mm
waudlatiymnisininsmadvestuenuiliaaa

= o aa ' a o ¥
fAnw1Uadeniinanani1sinalnsannna 1aanisiy
Tusunsu Cast Designer

nsazauvesnuIauluurasIEINaeil
unumdAglun1sinlnsanada (shrinkage porosity)
Tunszurunsvaelave elaveiivaeumagnivasty
wilfissivse pudoudiazauszdmananisiusives
Tane winanudouluuinamilldaunsanszawaen
IFogramnzan szviliusnatuianisidusegn
#1 9 Faorathlugnmsiinlnsaved esannlaved
mMsvadidlodusias MsazauvesnuSeuiiunniu
iﬂasﬁwiﬁamziuu%nmfumamuwaammmazﬁimu
niuinady elansiusuazudeialudian Uinm
fifianufouavanesluiilaveiosmoiufiutosin
Annnnsvein dwalifalnsmndaneludunumes
(Atchimarangsi, 2008)

dwsumsniiiunuiodaTziien1sAny
AUAUINITARTUNNT Bl UISDINTANLNTINART
(shrinkage porosity) ¥8991unaaNI I8 3 FULUUTIY

2 (1) FUNUNFBNINUNTLEIUTULRE NN 1T LA

wuuluslaifisdu (2) Sunundensiensvauiuien
wisisuilduuuludigaunsanssuennaimun 8
findums way (3) Suruvdensetusunsyauiude
wissuiilduuuludiizdunsainseuennaiemun 15
faduns agIdeagiianeilIsuiisunaneia
Tumsiinduvedlanzad (fill time) atunsuled

vaslang (solidification time) LLammguqmmiLL%aéh
feanneauiiuanmeiifnadenisialnsmagh
(shrinkage porosity) (Anna Gowsalya & E. Afshan, 2021)
LLaza‘haamammqmwgﬁmaﬁmm (temperature)
widudeyalun1sinseideunnsesnunaensie

N1391899NHANTTUIUIIUNED

1. Mm3aesattunsiiuiulangiviad way
nssaenailunisudsivesdueu was Tnsvadn
WEUTUY Ao FuUnEeNIeNSEEILT UM
isuiilduuuludlifisduiunundonsienszaiu
FuiRemtirinsuilduon Tussdunsanssuannas
7T 8 UAdNAT WAy LUy 15 Jaaluns A9n191e 2

2. msﬁi’waaaammﬁﬁaanm??uammilﬁm
dlanzivan ammummmLiumumiLme nay
ammumanmauaﬂmmﬁuam WU Ao Uy
waensIenszautuRgImirnsuillduulusa s
séuTuuvdensenszauduieminsuild
wuulufsaunsanssuennanvun 8 Jaduns uag
15 JadunT A9n1519 3

3. myingaumiinnglu Ingagivundumis
AMTUNTIALUAILNRULIRG 9 YBIEUTUY A
wansrreanudunisedoya Wierhnisiasev
nadngaInnsiraes Tnssumisiiaglilunsin 3

seimuaduge P vunatavsing 4 Wlwileduiu

3.2 Fununsvauudemtinsuildeuy
Tudlifisdu @01 9 uagnIn 10 wansr1gumngd

Y

v
3 [

ARTY IR 4

3.3 FununsEaIuTwReIiEsilld
wuulufgdunsanszuannamul 8 dadiums Aanm
11 WAZAIN 12 LARIAIUVONTAATY AR5 5

3.4 YUNUNTTAIUTUR NN UL LA
wuulwisdunsenssuannaimvi 15 Tadluns fanm

a

13 wagn I 14 LanIAgun)RNAATY AR5 6
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M99 2

uansamsTIaeaaalunrsidudulansvial (fill time) msdaeaaailunsudeiavesiueu (solidification time)
YNAINTUY Uazlwsanasa (shrinkage porosity)

JDVUUW/ n15318898a1 MU n133naaalu TWSINARD
N1531999 assRuLANTanzwian A1SHYIAIVITUIUY (shrinkage porosity)
(fill time) (solidification time)

, , NFEFIVINTUM IS BaLiisuede
U 18 atuf 3 Uszduiou Aueneu-suau 2567 < < B
g atuinermansuazinalulad




A1314 3
UFARAN 13918090 TY1IaIFUFAN I TFLTaNEaT 9N IY IR UTUAUNITUTINI UdzmnTY I
IIaUGANTTUT I

Fo¥uew/ aunglidnaandugamaiin  gungivaaiaitudunisuds  gangivianaiduganis

U
N15391899  Uilanzinad (temperature @9 (temperature at start udefa (temperature at
at end filling time) solidification time) end solidification time)

NN 9 WAAIAIUNUITA P1 P2 P3 P4 P5P6 P7 war P8 AW 10 Uanasimisqn P1 P2 P3 P4 P5 P6 P7 uaz P8
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M99 4

Wisuilgvaamnd al 1387 eaumgdauganisimilave eamglisudunIsudeni usy aamgldaugnnIsudsi
Tuwauaenseadug s Tvdlauuuludaludsau

0 malIeuiisuaunnil (eerwaldes)
qqu@éuqm gaumniiiGudy qmwgﬁ?{uqﬂ QUEGEIEN Aundauu
nswinlang nsudef nsudef nARQ Fuau
(4.96) (67.03s) (143.87s)
P1 719.48 659.71 632.06 laAnlnsanas TuBue
P2 734.56 659.98 643.43 REANENEE TuBue
P3 741.77 659.98 651.01 LAnlnIInAG- TuBue
P4 735.27 659.89 636.27 laiAnlnsannsa Tuguay
P5 733.86 660.02 633.68 LAnlnsInAs- TuBue
P6 734.61 660.02 640.76 LAALNTIUARAY TuFusu
P7 742.37 660.03 648.47 LAALNS AR TuBueu
P8 742.11 660.03 650.13 LAALNTIUARAY TuFusu

a1 11 LLﬁmﬁ’]LLWJﬂﬁ;ﬂ P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 gy P12

2N 12 LLﬁ@NG‘]”]LLMﬂQQ@ P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 uag P12

, , NIANTIVINTUATINE DA W Te
U 18 atuf 3 Uszduiou Auenegu-suau 2567 < < B
i g atuinermansuazinalulad




f1919 5

Wisuilgvaamnd al 1387 eaumgdauganisimhlave eamglisudunIsudeli usy aamgldaugnnIsudi
Tuwansramduag i Tvdlawuuludagaunsinsyvennaimu) 8 Jaduns

0 m3alIeuiisuaungil (eeAwaldes)

qqu@éuqﬂ gaumniiiGudy qmwgﬁ??uqﬂ QUEEIWIEN Aundau

nswunlangy n5udedn nsudefn nARQ Fuu

(5.12s) (40.03s) (145.28s)

P1 719.55 659.92 634.58 TaiAnlnsanasi TuBue
P2 732.79 660.04 647.40 ARl InARY TuBue
P3 737.29 660.03 652.79 LAALNIINAF7 TuBueu
P4 731.53 660.00 634.82 LaiAnlnssnaga TuBueu
P5 731.38 660.03 642.93 LARlNTInAG7 TuBueu
P6 733.20 660.03 649.08 LAALNTINARY TuFuen
P7 737.72 660.00 652.79 LAALNTINARY Tuguay
P8 737.82 660.02 653.28 WALNTInAG2 ’Lu‘??umu
P9 731.624 659.64 606.147 Lifnlnsamnsa Tugau
P10 741.63 659.54 567.72 Lidifnlnsannda Tugdu
P11 741.54 659.746 567.78 Lifnlnsannsa Tusau
P12 731.6 659.65 607.81 Liiinlnsanada Tugdu

AN 13 UERaFLALagR P1 P2 P3 P4 P5 P6 P7 P8 AW 14 udnssnuvusqgn P1 P2 P3 P4 P5 P6 P7 P8
P9 P10 P11 uag P12 P9 P10 P11 way P12
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M1319 6

Wisuilgvaaumgd al 1387 eaumgdauganisimhlave eamglisudunIsudedl usy aamgldaugnnIsudsi
FusunseaTuag i vdlahuuludagaunsinszuennaamy) 15 dadwns

0 As1UTBuigugUnnll (A waLRYsH)

qqu;‘jéuqm gaumniiiGudy qmwgﬁéuqﬂ QUEREIEN Aundau

asmnlany 15U N5UTeA7 AR Fuau

(5.315) (23.8) (165.8s)

P1 696.98 660.00 614.03595 laiAnlnsanasn Tugue
P2 711.49 660.00 617.375427 LAALNTINAAY Tuguay
P3 716.99 659.95 622.123413 LAALNTINAAY TuRuay
P4 706.33 659.98 613.070007 laiAnlnsannada Tugus
P5 708.45 659.98 614.68103 LAALNTINAAY TuRuay
P6 711.95 659.96 618.757019 AR IAF TuBuau
P7 715.48 659.94 621.425964 LAALNS AR Tugue
P8 716.10 659.92 622.633972 LﬁﬂIW’iﬂﬂﬂ@f’] ’l,u"??umu
P9 721.58 659.76 613.829041  liiAnlwsamada Tugdu
P10 734.49 659.65 610.328979  ldifinlwsavinda Tugdu
P11 734.52 659.43 612.231628  lsdifnlnsevasn lugdu
P12 722.45 659.54 617.980347  lidiAnlwsavinda lugdy

ANSATITRNAANS IINNI1531804

nMslieszinanisiaesiiintures e
fNTUNINAITN 4 5 uay 6 wuT dwSuTuunde
nsvenutwAr i sudlduuluilifsdu lnonad
Aatulunisne 4 uansliifiuinninuansgumad
Tunszvaunisnde Wunsiiliueafiunimsiuves
mzmummazﬁmmﬁ'awLﬁmﬁ'ﬁulumgmumwéa
poNUUUTY 9 pgedniau Insainqniagamgd o P3
P7 wae P8 tuiivrsguinfoglussiuiiguieiftouiy
909U 9 Juilonraaeusnelusunsy Cast designer
wiilid Wuldnaiiinsazaumesanufeuanniig
Tnsamizlutsanesidngduananisudes lngain
lUsunsu Cast Designer wansuagaumniluuiim P3
P7 uay P8 lananw 15

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 18 atuf 3 Uszduiou Auenegu-suau 2567

WA MUY AL
w1 uiilduuuludizdunsinszuennaimun 8
fadiuns Inenafiintuluaisns 5 wanddifiuin nm
wansguvnilunsEuIUNIIUaR 9IN90 TRQMNYI o

a 1

P2 P3 P5 P6 P7 uay P8 figamqiiaeningndu 4 ves

Y

JUINUY AININ 16

Tngangluganneidasauannisud
wiluvE AL INUFAUNSINTTUBNNAIWIU 8 Hadluns
=i - % v o= ad o o
gneaniuunLiewnUyrinduiigamaiineaindi @
= v oA 2 o A =y o |
AneA0d auln1suleiamisIndnaue il
anansaunlatymla Fsdnvagluuiliiaduaaisads
fuiuiununsyauiuRe i uildwuuluigiu
NIINTLUBNNANNUN 15 TAGLUAT AININ 17 Teuana
HaveIunIliiu 191579 6




A 15 aniinisazauaiusoululyuduadluyag

a < 1 a 1
nsiuANveslangivairiegungisening 633.4
04 658.8 9711

A 16 aniin1sazaualusoululyuduadluyag
nsiLLiNvetlansviaIggunglisyning 589.14
019 602.74 3Fn

A 17 aniinisazauanuseululyuduadlugaa
nsiuAnvelangiiaIt Uy isening 610.93
04 630.51 83A"

FealniBmsuilvlinasdusnenisesniuy
3 fuMsINsTUsNnan W EesIwInTusnTLltdnsai
szuAlunsinlnsmndaludadunuld sudewnan
é’mwms@uﬁwaagﬁuﬁmﬂm'ﬂLﬁa%umulm oty
lumiednlu3deagyiinisesnuuuisnisuidem

1%
a

1 Weantymnsifalnsawamliladuies

29nuwuUIsNITHATeYnI

Mnuan1sTaesaiiuleh luynanignisveas
ilusnilguuglazauunianagunalndifus

i Fadudninfirnuvuivesstuauninigawuiy

v &

o A= 2 o v o | &
i dugeiifinsifuidnfian msznaludiuiiies

9

FNARANTYUMYBTUNUARTUME (Muthuraman,

Arunkumar & Baskarlal, 2017)

Va o

iideagriniseenwuuisnsuiludymiley
n15195du (riser) Ballunumdrdglunisdnnisiv
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nsuashTidntulussrnansruumsduivestuny
vde InegdutiastiofulanevasumaliuazUdos
Tlvadngiunuiodanismai Ssazdretosiu
nsininsmnsnigludunuree Tnsnngluuing
fifianumunnrdeusnaidusidiniiuinadu 4
Usglevireanisitsauemssnuaunavesnalangly
sewinsnsviae JudlolanziBuiuazudasa msva
fiAnTuenahlfAnderiumelutunuld siutedu
Wagosiiidelangvasumanfiivey sliuay
lififounnsosuariamuudousigatu venaini séu
Jepannisiiateunniedu q ludunuvaslnenis
AIUANNISVIAMIBENIUTEANTAN NMTRBNkULLAY
Mynsumisegduimnzautlinsmaoduly
88195103 (Loankosonchai, 2001) ann1sgey e Tan
warnandildluniswdn ms[,ﬁlmjumuwmmmwawu
Tuszeznanfiduas muugaumLﬂumiawamﬂzﬂu
nsunladaninisuasilununas vinlinseuiunis
nanfiUsyans A muIntunasyasldlinan Sl
ATy Inefidunou fail

1. E]’e]ﬂLLUU?JU']WU@QE%UVIiQﬂﬁSUE]ﬂ(;l}u

laglunisaiiunismaaes fIdeagimvun
sUTvegdudugaudunsanssuen TnaasAum
MUUINYBIFAUIINITNT Modulus Method 1ag
aun1sAe Modulus--Mc (Loankosonchai, 2001)

M =V /A (1)
dletvuely
V. Ao USNIMSUB991UY
A fo Nufifnvesnuiitinisanemaany
lagdmiudl V. uay A YOITUIIUNFLAIU
FuiRrmirruilduuuluduuulifizdu auns
Aualaanlusunsy Cast Designer lagan

V_=215223.89 mm?

A =38477.7%3 mm?

C
(?N‘LJ‘U 2y M WINAU 5.567 Lagdnsumuun
L?I‘NN'TLJFWEJﬂaN‘U@ﬂiau‘Vﬁﬂﬂiu‘UE]ﬂuua’Wll’]iﬂﬁﬁlﬂ

, , NIANTIVINTUATINE DA W Te
U 18 atuf 3 Uszduiou Auenegu-suau 2567 < < B
i g atuinermansuazinalulad

o

INNAUANT
D=6 I\/lC

D 34¥i1AU 33.4 mm.

AatiuenmualivunduRIuANINa1909
JAUNTINTTUBNAULINAY 35 Taaluns wavguviu
70 fafuAsvINAUANEITDIINTIULEY

2. MAUARIRALINITINGAY

Tumsmehuimessiutiu fidoasynissaey
nadouTamun 4 n1snaaey Tngldimuadiums
Wisuisunadns vesiumisnisnagduiideuly
AT9EEUNSARINSMAGIRTUNY Budaus fumei
1 fundedl 2 sumidedl 3 wazsumisdl 4 Tnemsaadeu
Tnsanaffiintu uladuiamn 4 sums fann 18

A 18 uanwuriaveen1sIegaulumumlan 1
ANLIUIN 2 FIWAUIN 3 LariLnuen 4




fouarmuuaA1asly CPl yaslusinsu Cast
Designer [iefzyinnssiasanisaaoUYeI 4
nMsNAaad lnefnuaAINIsImes I duA LRIl
funssasstununszauRuismtrs Ul

Tuduuulifizau WneAiidvuaisiunidudanin 19

NAANSVDINT5INADY

NR9AINMITTRelANaaNSN1TAAlNT AT
VBIYDINTOBNUUUIAUI 4 siuvlsifudmTunism

Ya o

Alnsmadl 1338agldlusunsy Cast Designer g

Tunsm8nI1@I1UsEINIUSUINTVRITUIU: USUINST

LN INARILAE

Tngdmiulsuinsvesusunug 9ol ld
1Usunsu Cast Designer aglunisauan laa1usuing

vasguu lnglirugmuagmativingy 171.655 cm’

wagdmsulunismen Shrinkage Porosity T
renansamlasmenislglusinsu Cast Designer 1ng
WarUsumsimldunsmunadulusnsulureses
Total Volume lngisnazAnuieshudruvosinsndad
Andaludetumuwindu Tnelisugm 58 wasmnadh
Jsanunsafazagunamsmainiaiinlnsmvniaves

nsesadlunsaviunisesnun ladedl fannsne 7

101519 7 aguladinumisveanisnnegau
Fuiedl 4 \Dudumisiifalnsmesesiign Taod
Wosiumainlnsmadnieludetunuifion 0.160
% Ingnnsranissnassludiuvesdumuviedl 4 v

wamalinam1319 8 LaYAI519 9

[ a o < S o 1
1. msmqmwgumﬂu ﬂ’]‘lﬂuﬂtﬂuﬁ;ﬂ P AU

Tun1sinnesalul

(%

FUUFAUNTINTTUBNNALEUHUAUGNA

35 dadluns g 70 Hadluns AenIn 22 Lagnn 23

v

waRIANUNNNMAATY

[

391579 10

2N 19 LARIANBAYNITNARITEITUNUNTLEIUTY
Wt sudlduwuuluduuulidfisau

AN 20 uanslSuInsuesliusuanlusunsy Cast
Designer=171.655cm3

AN 21 WERTISNITINANNTINARINELUSHATY Cast

Designer

A58 7
FUNANITIIAOINATUATILYNITAAINTIVIAFIVOITY
WYSURIUNI gAY

AuNLaYa9gaU % WAAINTINAR?
Fumiadl 1 0.69%

Fuviadl 2 0.169%
Fumiaii 3 0.513%
fumadl 4 0.160%
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1919 8

uansnanIsTaesaa lumadusslansal (fill time) msd1aaawiarlunsudedivesiiusu (solidification time)
VAT Az IWsevasa (shrinkage porosity)

YoJuIw/ n1531889a1 U n133naaaanlu TNSINAA2

N1531999 AsRuAulanzian A1SHYIAIVITUIY (shrinkage porosity)
(fill time) (solidification time)

A1519 9

a

uaneanIsTIaeveamglvavIaIaugan iUl laveinad eamglvaniansuaunsuledl uavaamndyie

Y

LIA9FUGAN TN
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Abstract

The goal of this research is to create a visual guidance system that can control a small unmanned
loitering attack munition that is designed to attack ground targets. By applying artificial intelligence
in computer vision to calculate the location of the target and computed a trajectory for controlling
the movement of the multi-rotor unmanned aerial vehicle to attack the target. Six flight tests with
different visual orientations were performed and flies at a height of 80 meters and then reduces altitude to
attack the target in a color-strip circle of size 3 meters x 3 meters that is stationary on the ground.
Comparing the performance of YOLO v5 and making appropriate adjustments, it was found that YOLO
v5, whose conf-thres value is 0.001, had the best performance with the values Precision, Recall, and
the F 1 score, which is better than other models. After that, the trajectory is calculated by taking
the difference between the center of the target and the center of each frame at different heights

used to create a trajectory to be used in the design of the control system of an unmanned aircraft

to attack the target in the future.

Keyword: image processing, suidance, navigation, loitering munition
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Abstract

This research was survey research and also applied research. A case study of this research was for Ban
Non Krasang Community Krabueang Yai Subdistrict Phimai District Nakhon Ratchasima, Krabueang Yai
Sub-District, Nakhon Ratchasima. The objectives of this study were: (1) to study and assess possible
evacuation areas; and (2) to apply a mathematical model of Capacitated Facility Location Problem-CFLP
to assign evacuation areas for Ban Non Krasang Community Krabueang Yai Subdistrict Phimai District
Nakhon Ratchasima. This research explored different areas of communities, including living areas,
agricultural areas, and water sources. Moreover, this research enquired community members consisting
of 28 households and 125 people. Data collected were from basic information of community members,
altitude of community area, repeatedly flooded area of community, capacity of evacuation areas, and
distances between community to evacuation areas. Then, data were analyzed using a mathematical
model of CFLP. The survey results showed possible six evacuation areas, including Maka Subdistrict
Administrative Organization, Khok Tapab School, Ta Jan Temple, Derm Temple, Phimai Wittaya School,
and Sra Pleng Temple. Using a mathematical model to determine the closest evacuation areas and
to accommodate evacuators sufficiently, it was suggested that Ban Non Krasang should evacuate
people to Ta Jan temple and Phimai Wittaya School. Ta Jan temple The distance of this route was
12.2 kilometers, with 3,600 square meters of parking, 1,780 square meters of personal area, and a
total 6 washrooms. And Phimai Wittaya School The distance of this route was 12.7 kilometers, with

11,000 square meters of parking, 4,450 square meters of personal area, and a total 20 washroom:s.

Keywords: flooding, evacuation area, mathematical models
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Abstract

This research was a future prediction study using time series methods. The objective was to predict
the proportion of elderly people with stress in Khon Kaen Province in fiscal year 2024. The population and
sample were the elderly people screened for stress and found to have stress problems in Khon Kaen
Province, fiscal year 2016 to 2024 (processed on April 20, 2024). The secondary data were collected
from the Ministry of Public Health’s reporting system. The annual time series data were analyzed by
developing models using polynomial regression methods and the Gray System Theory. The model
with the highest accuracy was selected based on the coefficient determination and the mean absolute
percentage error (MAPE). The results showed that the proportion of elderly people who undergo
stress screening and were found to have stress problems in the fiscal years of the studied period
fluctuated with an unclear increasing or decreasing trend. It was inappropriate to use a linear regression
model. Therefore, the model developed according to the polynomial regression model and the Gray
System Theory were used. The models developed using the polynomial regression equation of degree
4 and the GM (1,1) Error Periodic Correction (GM (1,1) EPC) had a coefficient of determination of 78
and 80, respectively, with highly consistent predicted values with actual values; MAPEs were 40.65
and 39.44, respectively, within the criteria for appropriate forecasting. Therefore, the forecast value
for the proportion of elderly people with stress in fiscal year 2024 should be between the forecast
value of the GM (1,1) EPC model and the model using the polynomial regression method, which is
4.72 to 10.40 percent, while the actual value in fiscal year 2024 (processed data on April 20, 2024)

was 7.45 percent.

Keywords: forecasting, the elderly, stress problem, Khon Kaen Province
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Ao M3finwsULuLdeya IaessuLuuNkILTLaY
anudniuslutoyaiiielivinunemlusuem mawennsed
aunsua1dislunsAndulawasnisiaunudiniy
au1an NMswensaleynsunahluldlusuguain
Renfumsviinensszuiemeslsn Suaumsiugte
uazmILNInTzateveslsAsTUIA UBNIINHE AT
Hglilsmeruadnassninensiiegaiusz@nsnm
uﬂﬂﬁu (Tomov, Chervenkov, Miteva, Batselova &
Velikova, 2023)




3501 HUN1578
1538t un1siTreuAmdeUS U e

wadlneynsunal Wenensaldaduggeonynil

AMULATEA LTI TRV ULAY TeuUseund 2567

U o/ )

UIzUNITHATNANAIDYY

q

aa o 4 A

affdIuggIeny fe Sruaugileny 60 U
Juluiidsumsdansesnnadoalaesiy uads
5107 (Lififeyaiiszyfaiiyanala 9 1¢) vesdanin
YauwnY senInelaudssann 2559 G4 2566 wag

2567 (Uszmamafuﬁ 20 WU 2567)

tﬂl IS tdl a v
139N ldlun153qe
FRUUNMIONDRENULMAZFILUUAINNG Y]
sruunsgUszananielusunsudnsagu Microsoft

Excel AuanaAnddugagduuseansnisyinuie

wazALRdeSogarAUARIAARD ALY T)

N13NUIIUTINTRYA

S v oo

adAduIuggeeny (e1g 60 Yyuly) Mdrsu

=

msAnnsesmuAdenlaesmsed (sifideyaiissyis
faynnals) vaIdaninuaunny seninalauyssunn
2559 §14 2567 F3UTIINTILNUNINTTIUAUTULAL
Josiulgymaunmin nsdAnnsesaunIen (ST-5)
Tunquifgeengfifieny 60 Vauly waguawdt 7 fawin
youuAu fnilagnsensansisagy Usvnanaiui
20 w18 2567 (Ministry of Public Health, 2024)
Toyaseeulszanulseneuse S1urudssangd
fiong 60 T BulU Surulsznsiidaunisdanses
ANLLAZEA HANNTAANTDS SIWIUTIUNR wazdury
Aidymenueien Suunsewnguan Welden

WAgEAINN 7 anunsaidendminveunnula

aa ¢ v

aaanldlunsiasievidoya
N19AABENKUIN (polynomial regression)

dmFueynsunanfimndsiusveaiiud s
Ausuusiu ldiduladunss (nonlinear) @ansa
Isi'f@hLLUUﬂmaEJWVjum (@ polynomial regression
model) (Pennstate Eberly College of Science,
2018a) fsil

y=B+Bx +px +. .+ pBx" +e (1)

s
a a

dlo n Wuavenidives x Inefiduusyans
B B B, WJuA G nduunddilyildiduaveniigs
e Hunnumunanadeu fuuufidenadeaiudeya
Tnauns x onfds & Tdudsyavdanduiudsenig
y U x frgeiian vidornauiovazanumanairdou
Fuysalfiadesiign nnsldaunisannosnyuinds
fifuvsfusnidsaansadifuteyasynsunand
fulsmuiidnvasiunuiuduanasoies densly
aumiamaaawnmmzﬁu%y’u 3 (h=3) Bulvasdni
MudsmuanwuzainanlafnIaun@unss (h=1)
Fudsmudunldufinturseanandudunss w5
ﬂiajammimaaawummzﬁu%y’u 2 (polynomial
degree, h=2) fidudsmudufisadulfenivie
neit (Longstreet, 2015)

NOBYITUUENI (grey system theory)

Bswensanungefssuudmlesinisiim
LUV GM (1,1) uﬂi’flﬁaﬁmwLLmiﬁmqﬁﬁmiai
voslilnesduaglisnaniondvisafndogd
Tmleradussuuidulymaunmihousdudiosgsu
Useimnaanssasguseyvuiu (Xiaobing, Jiaojiao,
Deguang & Gaofeng, 2018) vinlwanusanALtiu
1n3N5U IURAEAIUANEIIMENAINTNANBURTIY
AoguAMIUTzvIvY Teyaltihansruuiihegis
seaU AR W, 2547 §a 2558 enansalgiRnseld
.M. 2559 FwUU GM (1,1) Husgansanlunsyinuie

wualdugUanisalldinnesduazldsinaiaiisule
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nsneINsaiNIsIEUInveslsndandla (varicella) vas
Wewrdy Nemamae vt Useimadu (Cheng et al,
2022) 19auuy GM (1,1) Inglddoyal w.a. 2552 fis
2561 Wensadl 2562 Anensaluana1sluannAnase
Tt w.A. 2562 WigeTavay 14.42 ngusvuudon (Lin,
Chiu, Lin & Lee, 2013) Tdlunswensaloynsuia
fudoyadnnutiesiianiios 4 arunan Aasnsalivinune
Auand 5 16 fauuusudu fie GM (1,1) (first order
grey model for one variable) FaazBuduainnisulas
Foyasusududoyaazay udldaunisannesBadu
UszanaAnmafinazaAinudy andurinuneeiasa
wdrineansemazauivhueneunth ez ldaviung
YRIUFATATUNE Fananalérh wizaLiuleyRauNTINM
fifiSuuiiugsunnd nmsfinsaniduuumsying
annsavhuglauslugufesdataunsafiansanlaain
Avuneiidosuuluanaiads visranduiusves

A1939AUAYINUY

MIENAIUUNG B sEUUEIN (grey systems

modeling)

fuumunguissuudvnildlunisfine fe
fwuu GM (1,1) tfusuuuizusiu (Liu & Lin, 2010)

AILUU GM (1,1)

Wowanwnedydnualluguveannmes (vector)

¥
v

wazLmsNg (matrix) Wusail

AOYAITTIUIY 2 A AN L,2,3,..1

xO - (x(O) (1),)6(0) (2),...,)6(0)(71)) (2)

ATaYAALANIINIU 1 A1 N 1,2,3,...n

X = (50 (1), x7(2),.., 3" () 3)
Ardeyaazaudiui n A1 aan 230

k
(k)= Y K (0) k=12, @
i=1

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

o A

U 18 atuf 3 Uszduiou Auenegu-suau 2567

AlayaaraNTIen1sN k
z0 =(2"2),2°(3)....2" (n)) (5)
AdeyaarauRduiuTIEN1INaUNTN

2V(k) = %(x(l) (k) +x"(k=1).k=23,..n  (6)

AUN1T0A0BBLTIEY

x (k) +az" (k)=b 7)

duUssansn1sWaiun (the development

coefficient, a)

UTuavinnsdinn (grey action quantity, b)

x”(2) -z"@2) 1
(0) _-M

y=|" :(3) ,B= 22(3) i (8)
x(n) —z%m) 1

a=(B'B) B'Y=[a b] (9)

M" fo wesng M vinsaduiumi
Foyavnuaaduanus uazanusiluwe (transpose)

M~ A9 nsngRNRY (inverse matrix) U949
wasng M

AUNTOYNUSVRIRIMUY GM (1,1)

x "

E +(1X(1) =b (10)

AN AL ANTIONITA k+1

241y = (x(o)(l)—éje“k +b (11)
a a




ANNEINTAISIENNSN k+1

;wkk+4)=(L—¢)(ﬂ®a)—2jé“,k=L2vwn<12
a

dmsudniiuu GM (1,1) Error periodic corrections
(GM (1,1) EPC) tJun1susuUgsuuusiass GM (1,1)
FhensusurmAanAAABuIBYNSIIELE (the Fourier
series) flannsausurimunuldty q as 9 veq
fnUsnunieilendunsinaifleutazlaled (Zhao
et al,, 2022)

AMURUUGIVDIA LU
Aursvansnmssiaiu (developing coeffidient, a)

01 —a<0.3 fauvaunsaldnensalseey
NANUAYITYYEN 03<-a<0.5 @nuvausaly
wensalsverdu 0.5<-a<1.0 RRI G
Aouldnensel —a>1.0 sawuuldmunzauiiagldly

NSNEINTAUMENGYY Iz ULEWN (Cheng et al., 2022)

duuseansanadunusinesau ()

v ¢

ANSRAITUIANUAUNUSTEUINIAINEINT AL

a ‘g o £ s a s

AUAN93981U150 I FNUS L ANSANAUN UG NS HUAIY

v
=

gnIN1IAULIN Fail

(-2
k=1

r= (13)

V(0 oY
—X ) Xk —X
k=1

A0 Ayt A k=123,..n

~(0

29 dmensaisiuau 7 an F=123,..n

X Anadetoyaizediuiu 1 e
k=1,23,..n

~(0

( ) ! i ! ° o
X mmﬁmaqmwmﬂﬁajmmu n 97U3UY

A1k 1,2,3,...n

SuUsravsandunusiiiosdu () Winfirna
LATUUINVBIAUFUNUSTE NI ILUTERIAY HAN
559 -1 89 +1 dwmduen » TildAnedesung §
syfuAUELTUERE 0-0.2 M1an 0.2-0.4 1 0.4-0.6
Uunans 0.6-0.8 11n tay 0.8-1.0 mnﬁqm (Pennstate

Eberly College of Science, 2018b)

dUseavismvinune (coeffidient of determination,

£ o o s

r?) dudsvansanduiiusiiiesdugnindsaetnuaie

100 ANSeYarlEaliANUIN VUNYANUIIAILUUAINITD

ANUIAT L ENALALIAUAIDTIUN

JegarAuAaIaFeuduysal (Absolute

Percentage Error--APE)

*O() -5 ()
APE, =|——————Ix100 (14)
x( )(k)

AdeTerarAUAAAARBUENY Tl (Mean

Absolute Percentage Error--MAPE)

1 x@w) -3 )
MAPE == |=——————Ix

100 (15)
o= x' (k)

¥
o '

AsuUannuvang MAPE 1Jusail eenin 10
muvuiiauuduglunisneinsalgs sendne 10 A
20 fuuuiinuusuglun1sneInsaif s¥ring 20
fla 50 Mnvudanuuwsiudilunsnensaifiasmgas
N 11nA77 50 Fuuuiinuansalun1sneinsal

s?wuazhigﬂﬁaa (Lewis, 2023)
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JUABUNITWEINT D

1. fiansangunuudeyaaynsunanindidnau
Joyaunniesiiiedls Yeyawuilduludunswisedu

W@ulAg (nonlinear)

2. ddayasunsuianluiaufiuuunuis

Maeandesiugunuudeya
3. Wiguigumiuunianuuiugas

4. \@enAnennsaindannasdnuUssaunisal

NIDUIUNVDINITA LU

a o W

nsNvindansngudagng

esanndunslideyaniegifisrusuuay
LN SIAgUAHEYRINTENTIE1TUEY (Ministry of
Public Health, 2024) @nansadiaslalneiialy 1y
gnuaifduugUlslaesiuliauisaseydiny
fauanala 9 b lianunsaverdugenaineranadiag
\esannluilfifudeyannmisdegisneynaa 39
Lilinsideluauuazliidosveiusesasesssunside

lumu (Center of Reinforcement for Research,

Mahidol University, 2024)

o/

NAN15998
Joya jUwuudeya uazsegarveeiUaym
ANULATEA TEYANITIVTINIADINTIBIIUVDINTEN TN

#1515 (Ministry of Public Health, 2024) 91uun

€

geengfnnsesANUATeaLarddgyninIuAIen

o e

wundeuysennn 2559 8 2567 Aakandlumniig 1
wuin ddndrugfnnsesmnunseaiidymeanuasen
wnnni¥esar 10 Yastsuuszana 2560 fa 2562 fnitan
TuBsuusranm 2563 fovay 1.94 ndmniuegseving
Yoway .72 f1 9.36 \lefiansanevazvesiitam

a & v o v ¢ A
ANULATEATIBULTUTDEALEUNNTVRINISLUAsULUAY

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

o A

U 18 atuf 3 Uszduiou Auenegu-suau 2567

YsioUuarfAinuin Sanuiuruiiudunsesas 316.02

wazanarngnsouay 84.76 fauanslunin 2

ﬂ’]iﬁ%’lﬂﬁ”JLLUUﬁ'wﬁﬁJﬂ’]iﬂﬂﬂEJEJW‘l{!‘LI'ISJ

= &y v = )
dlo y fe Sewazdfidaymanuniensied

Ux Ao B9 1,2, laaunisannoenuIl Al
y=-23.698+42.347x —14.799x* +1.927x* —0.0843x* (16)

FalanslunIn 2 ABLEUA193Y LagAINI
aunisinaludisa Aneinsadteudseunnd 2567 Ae
praz 10.40 WinanTaulszana 2566 Seaz 11.08
dlofieuiuaiase Jeudszana 2567 (Uszananaudi
20 Wwou 2567) $evay 7.45 [iinduideuay 39.46
ANEINTAINILANNTOANBENYUINANFURUSUAITT
0.88 fduUszansnsviuesesas 78 Anadusovas

ANUARIALATOUdNYTAl 40.65 Aauanslunisne 2

N33RV UAIUNG B TTUUHINT

msviaNFALUL GM (1,1) Sl sy avismsiann
—a Wiy 0.68 Fseglutag 0.5<— <1.0 fuvy
Aeausuugeneuldnensal duwuu GM (1,1) EPC 1a
Usureueaaiedeufisaynsuyie Tandusiusan
wensalfuAIa3 0.90 TduUsEAETiueoray
80 F3g4n31 GM (1,1) Aadedesazanunainiadoy

(% 4

duysel 39.44 Fend1 GM (1,1) Arnensaisegas

€

(%

HavengfnnsasnuesEakaInU Blgmeannunien
fa 4.72 anasannUeulssann 2566 Saway 49.55
leiteuiiuAnasedauyssana 2567 (Uszananatuil
20 Lwgu 2567) Sevay 7.45 anasiaTeuns 36.66

falandlun1sne 2 way A 3




anfggIeIgImInveuunuAnnseInIMASEAUazIUYMIAATen TIUUsTIIN 2559 69 2567

Yeuswan Uszvnseny HANNTBIAIULATER filgyniaueten
60 Yauly

(Aw) (Aw) ($ovaz) (A1) (fovaz)  (Fewazduning)

[1] (2] [2]/11] [3] [3)/12]
2559 200,387 7,818 3.90 464 5.94
2560 217,889 8,562 3.93 1,285 15.01 152.87
2561 234,232 12,847 5.48 2,032 15.82 5.39
2562 248,052 17,327 6.99 2,206 12.73 -19.51
2563 249,732 23,045 9.23 aar 1.94 -84.76
2564 283,498 23,595 8.32 1,904 8.07 316.02
2565 294,876 37,478 12.71 1,770 4.72 -41.47
2566 305,781 32,880 10.75 3,078 9.36 98.22
2567 318,982 28,264 8.86 2,107 7.45 -20.37

ngg Jauuseana 2567 Usgananaiuil 20 lwwieu 2567

N 2 SevarvadgeengdminvauliuAnnTomNUATEALIINUI AT ANUASIALALANNSIANBENYUIY
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M99 2

A1939UarAINEINTIYBITBEaZEFIe 189 InvouuN UITYMIAIIMASYA

Yauuszuna A1939 Armensal (5aeaz)

(Souaz) Poly GM (1,1) GM (1,1) EPC
2559 5.94 5.69 5.94 5.94
2560 15.01 15.87 15.69 16.37
2561 15.82 15.35 13.00 15.83
2562 12.73 10.65 10.77 11.36
2563 1.94 6.25 8.92 4.41
2564 8.07 4.60 7.39 5.00
2565 4.72 6.14 6.12 7.78
2566 9.36 9.27 5.07 6.91
2567 7.45 10.40 4.20 4.72
% +/- 2566 -20.36 11.08 -55.14 -49.55
MAPE 2559-2566 40.65 68.77 39.44
R 0.88 0.73 0.90
R 78 53 80
WIBuLiBUAININTAIAUAIATY 2567
Aefusosay 39.46 -43.68 -36.66

A 3 U8z ge0NgIMINUBULAUAANTEIANATEALEINUT HTMIAULATEARILULAIASY GM

(1,1) wag GM (1,1) EPC

U 18 atuf 3 Uszduiou Aueneu-suau 2567

NIANTIVINTUATINE DA W Te

atuinermansuazinalulad




n139AUs1UNA
dnduveagiongdaminveuunuiila sy
N19AANNTBIANLATEALAINUIN AUgniAnuLATen
fidndru anassoiflesludauussunn 2562 way
2563 \indugenludauyszanm 2564 udanadly
Yeudszanal 2565 FafiAngaeriivdulueudssanal
2566 LaranaaUauusEuI 2567 Aalanslun1sie 1
Feldwnrauiiagldaunisanoos dadunse
miﬂ’mmﬁmwaqmmnmna%ﬁav‘l’ﬂma
T98ALNAI0YANNTBIAIATEALAINUIN AUy
AnAIenve T inveunulusuUsEnm 2567 Ty
fidnduesazvesiiiundnnsesnuiaion fe 7.45
(Uszananawdioudl 20 wwiew 2567) vausdiduuy
aumiamaawummzﬁwﬁguﬁ 4 uag MUY GM (1,1)
EPC yunein axildndauiieleudsvana 2567 fovas
10.40 Uay 4.72 MUAIAU AILEASIUAITIN 2 AILUY
aun1sannesnumTERUiLdl 4 dnanisiunedd
AdenAdasTUaRRER UM s s AVSandL TS
WierSdu 0.88 warduUszAvisnsvhunedouas 78 fauans
TUAIN 2 waEFILUY GM (1,1) EPC finanisviunedia
A denAREITUBRNDS U R dNUss Vs andLLS
WierS8 0.90 warduUszAvsnsvhunedouas 80 fauans
Tunaw 3 33 GM (1,1) EPC fduuseansnisvinune
giniuazilandsdesazanunainindouduysal
(MAPE) Tnatfgeiy fe 39.44 1ounI1AaLUUAIY
aun1IanneENLNTERUTUT 4 dail MAPE wihfu
40.65 1antios slumemguifwuy GM (1,1) EPC
finuaennaesiugUnuutoyadnd 1uya818v09
NV ULAUANNTBIANLATEALAINUIT Ty
aaadealdininaunisoanosnyuinszdutud 4
ﬁﬂLﬂﬁﬂ%@ﬂﬁzﬂaﬂuﬂawmmﬁéué’uymﬁmmﬁmwag
Tuwnauet 20-50 Faidusuuufianuudugiluseiui
annsolinennsalld Fadulumumdnvesnisnensel
synsunanvihuedeyaluoanlaglideyaiisaus
Klusin (Hyndman & Athanasopoulos, 2018)

N3ANYIN1IEANUATEAYDIN A8l WYN
WIAUIAUATTOULAL 450 AU Inewuudunvalsediu

<

Aerfumnddnuazanudaiivvesddunival lu
svor 1 Wouiiiiuan Wineuidenmeuifivsdney
e fie sz Yesunn Uee vense iieuliine uay
Ladie wudn faveneiinnnuiaseaseauliunatsiiegs
Jovay 31.6 (Khaweewong & Duangsong, 2020) GR
AednEIUINNISARNSBININANYSTiSauay 7.45 Lay
mm?hu:uummammsmaaﬂwuumﬁ%@ﬂaz 10.40 914
1NN 3 Wi eililesannIinsdansesiuansnaiu

MUY GM (1,1) EPC viunerseeaghigeene
AnnsosmuAsenila Lty anueIsnUauU sz
2567 #i3osaz 4.72 udA1a3edeuUseana 2567
(Uszananatuil 20 wweu 2567) Sovaz 7.45 fuiy
Uszanaunisenfevaziiiaudymanunisnnise
ogsrarinsdesay 4.72 i 10.40 Viadtuegfunissiiiu
1ATNSTIA AR DU NTRVB g TEMNLNLATY
FuN1EN5I3AIgY NMSUABULYAIYRIENMLATYgAY
Fw uazAsndauvesiminiidmarnonuiaion
Y935{geegRae mirenuiisadesaunsailuly
Uszlovulunisinawny wazadunisualotdgyn
arsguluiuililddaneunats annniziaien
TuiinUszstu ilerfuannn@indidduld

YLAUBBUY

MIYUeASYALHEIRLAANTBIAUATER
fanudgmanuaisndaninvounnutsuyszuiu
2567 1#35n1smensaloynsunaniilideyalusdin
FeseensfensnuszanamssunATiaziintu nsnTRaey
HANSANYIUIEAUAIRTIYI NI saUTUUTIENS
nensalldusiugitu ag1dlsfa armumndnasening
ArasefuameInsalditufuainul fsuutasves
\swgia danu uazdannden waznsaidusnsnis
#1499 veanilsaufisuiaveuludmin dnilug
s fisiAudedadeiidsansenusionnuaion
vowfgeivludaminiifianismuinsnisiiuizay
Tun1sudadymannundsnvesgiongludminveuuniu
faly

&
2 g }%; g
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N1599NLUULALNAIUILASDIAALAYTUIIUE NS UV IV AR bNaEaRn
Design and Development of Scrap Cutting Machine
from Lamp Holder
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Abstract

The main idea of the research is to design and develop scrap-cutting from the plastic injection molding
process by reducing time and errors in scrap-cutting plastic. Our research team has designed the
working principle of scrap cutting from the plastic injection molding process by calculating according
to the mechanical motion principle. The overall dimensions of the machine are 380x585x880 mm.
There are five important parts: position set, adjustment cutting distance, input set, pneumatic cutting
set, and conveyor. The study’s results revealed that while the scrap cutting from the plastic injection
molding process was working with staff, it could increase the production capacity of 3 products by
P008060 TTC/W from the previous time in cutting 12.1 seconds per piece. Then, working with the
staff and machine takes 11 seconds per piece, as shown in PO08052 YYC/W previous time, by cutting
7.9 seconds per piece. Then, working with staff and the machine takes 2.33 seconds per piece.
P101003 PT3/5 light bulb base PTE-E27 previous time in cutting 7.9 seconds per piece. Then, working
with staff and the machine takes 2.33 seconds per piece, which can precisely cut the excess part of
the plastic lamp holder workpiece. As a result, the surface finish of the plastic light bulb holder is
of good quality. Can reduce waste generated from operations. Reduce working time, resulting in an

even greater increase in production capacity.

Keywords: design and development, scrap cutting machine, lamp holder
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