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Abstract

The objectives of this research were to create the smart bulb control by the use of technology
connecting to things and find the performance of the smart bulb control by the use of technology
connecting to things with the following procedures: 1) to study the theory of creating the 220-V
bulb control, 2) to design the structure of the bulb control comprising of Arduino ESP8266
NodeMCU V2 that makes a relay to turn on/off a bulb, 3) to create and assemble all in the



Ui 3 aUud 1 unmay - Sguieu 2561

UnNnAZ1UJ3 9

msWaugonuaukasalwsase:lnsldinaluladidoulesasswi

control box, 4) to create a control software by using Application Inventor to get commanded

from the operating system Android and 5) to test the abovementioned control by commanding

to turn on/off the bulb and test the radius of receiving Wi-Fi signal. The research was conducted

with the following tools: the quality evaluation form and the test record form. The statistics

were applied to this research as follows: mean, standard deviation and percentage. The

researching findings revealed that the quality of the smart bulb control by the use of technology

connecting to things was at a satisfying level that can receive Wi-Fi signal up to 21.9 meter and

exactly turn on/off the bulb as the command.

Keywords : Bulb Control, Technology Connecting to Things, Android
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Abstract
The objectives of this research were to study the schooling problem of Science for the
development of business career and service, to develop and find the performance of the

teaching kit, to compare the learning achievement of students before and after learning by
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the teaching kit and to evaluate the students’ satisfaction towards the teaching kit. The

msWurgamsaoud:aufne lneldnszuaunsiuiarzninawiiuziu (SE)
3gdnermdnsiiownadwssimuazusnis

samples were 30 vocational certificate students (Level 2) majoring in Business Computer,
Luangpratanratnikorn Industrial and Community College from simple random sampling —the
students drew lots in a classroom. The research was conducted with the following tools: the
teaching kit of STEM Education by the use of based inquiry instruction (5E), the survey on the
schooling problem of Science for development of business career and service, the test of
learning achievement evaluation and the guestionnaire of satisfaction. The researcher analyzed
the data by finding percentage, mean, standard deviation, efficiency value (E{/E;) and t-test.
The research findings revealed that 1) the overall image of the survey result of schooling
problem of Science for development of business career and service in all aspects comprising
of factor, process and product was at a high level, 2) the performance of teaching kit was at
86.41/85.43 higher than the designated standard 80/80, 3) the students’ learning achievement
with the teaching kit (post-learning was higher than pre-learning) was at a statistical significance
level of .01 and 4) the students’ satisfaction towards the teaching kit was at the highest level.

Keywords : STEM Education, Based Inquiry Instruction (5E)

o @ -y B L di o
1. UNUN HNASEAUNANS B LU TN AR SID AR TN
ndpyananisEeutnGeuGewineadas  §snawaruinis sWadTn 2000-1303 Un1sfnw
Wedmmiedngsnauasusniseiawa 2556 -2558  2556-2558

17U 270 AU Asndadluats e nuSeudaiun

e/l sriunanEsuisinenmandifieviaiendwgsiaasuinig
Mg 4 8.5 3 25 2 1.5 1 574
2/2556 17 20 31 16 a 1 89
2/2557 16 6 22 29 9 4 86
2/2558 28 14 15 25 11 2 o 98
U 61 40 68 70 24 7 270
PREGE 22.59 14.81 25,19 25.95 8.89 252 - 100.00

INATTIINUTT HAFUgVENIINITFoUIT
Tnenaansiilodannafwgsiaazuinag s
2000-1303 wuin SniSeulinadugrivmenisidou
Sya 4 Soeny 22.59 SeeU 3.5 Souny 14.81 Susiu 3
Sauay 25.19 s¥6iU 2.5 Spuay 25.93 586U 2 Touay
8.89 uag s¥dv 1.5 Jouns 2.59 Serantidouade

i f A &l FY)
Togdrulngazdinsaadsn 2.5 seaunaniIsiseu
walal %’aéﬁ'ﬂmﬂuﬁﬁﬂwa‘l%aaﬂg@aau Win991n
A) i | @l =
Wamdnlngdunisneses Ussnaufunisiseu
mMsaaunEuTnSsulenasUsenaunsEeU

o ar cl" =l n’ip a i 5 ooy
VoS Fedlienmtionn limunsoRuaug i
ypsinSeuls yanandunSeuyiinisneasaniu

CENP

e g i Anwrld 1

019



A 3 atfudl 1 unmeu - Aauneu 2561

mswWeauganmsdoud:1audnu lneldns:usunisfurizninaiuiiluzau (SE)
angmansiwowuuIoBwssmuazusms

UunAdZ2l1udlyg

wisdomufidmualy lflnsesnuuunivnaes
AR eI sAvANToya lviniSeuwin
anuaudrlaifeduBesfiasAne denalk
liansasenuuumsveans wazliwilonszuaums
mainemans auliaunsamaneavuestiyn
wayldlgnaserinssuiumTInenaan s wlunig
JuimngnmANkazaT9esARN SRR IsAULeY
ﬁ’ﬁﬁguﬂgQ’aauﬁ&ﬁawﬂﬁaﬁaaﬁ'ﬂﬁmi’mmm
m3;%'914331%‘51ﬂiﬁﬁnﬁﬂuﬁaﬁ'ﬂﬁﬂﬁmwﬁaEi'NﬁJu
SEUU Hnnsundeniae3an1snIsIneadns
JuaIsaasesaauianweaiaduaud
Fagnuiiannsaa S lusaunisalineg Tiodns
Wangal warannTsAny TS saRetuTanssy
nun1sdnnseuilagldnseuiuntsduiansm
A3 u‘.‘]umzmun'ﬁﬂﬁaaugﬂuuuwﬁq’[ums
fannnsAndiesgifiiilhi Gousdsesdanug
MIINYAERS L AILAULES L‘ﬁ'aﬂﬂﬁaﬁ%ﬂui
Tidrfulssaunsaild Tneguuuunisaauluudu
LA 5 Sumoudidsd 1) duatrernuaule
(Engagement) 2)‘3%14&1‘51%635{11%11 (Exploration)
3) {lgua%mall,gazm*ﬁaaqﬂ (Explanation) 4) Tuvene
A1133 (Elaboration) wag 5) fuvsgifiuna
(Evaluation) Fafva4nsInn15SeuIauLEIZNY
mmé’d%ﬂuﬁ%’aauﬁ@l%lﬂuamﬁmﬁ’uwummﬁﬁaEJ
auewihlwinFouiaaugilaLazansawmun
inweN1sANILATIEN [1] uaﬂmﬂﬁ@’%ﬁaﬁﬁwuiw
g s msasuLuuazAuAns A Es 1Y
Barsaounrgnsruiun1sduiaemianuilaly
Funouversaiud Tsnrsaounuuasiiiudnw
(STEM Education) %L%’Jumiﬂammugimmﬁ
4 #1973 A9 Inenanans (Science : S) wmalulad
(Technology : T) Anssu (Engineering : E) way
ApAA1ERS (Mathematics : M) gl3ausunse
draugyasuus Ildluniseidam asAinw
A wasvianndesngg Tuaamumsallanilagdiu

020|C=NP

AT IEn T e wRla 1

c} = =1 o =4 =
[2] sfanssunTsSeuiauuInIeasiuAn e
1 s dl = k7 @
YR IINEvaNL LT UETIIINBELAYNTEUIUNT
w I's E P o
lun1sUszndldasranudane Wouddgm uay
L as = d] v.:llwd ay/ =l
TndnSauaasadoulasarusnlaEeulutuibeu
ar s 1 ey o @t
Auudanssusineg Tudlausganiuld [3] wazain
aar A oAl 2 ar wr
A1SANBIIUITENLABIYD9AUNISIANTSLS O
=3 ] ol =] d
A1TADUANNLUINIELLANAN®T WUITNIEgUT
lisun1sdanisiBouinuwuivisasaudnw ua
NEREY Yinwen1skAtdyn) wazeaaidon1sBeu
AougidoTadiudinisysauinisastandnediy
nsFeufluneiningimansiiaiy waunse
ﬁsumﬁ'ﬂwmsmuﬂ1w1ﬁwmmam§%’ugm’1ﬂ’is
n‘.’: o | k74 s o Lo T |
susanansadlgnisassuianssuviligiseu
o i o &
aynau wazldidembhonisBou [4] dfinadnd
lavinrsisuidiaunaduginisnisdou fnve
ﬂism‘um'i'm'1ﬁ‘wmﬁﬂﬂﬂ%ﬁﬁ’uqaLLaSLﬂmﬁ@iaﬂ’13
-l ~ v A & a Al A‘Lve}
Boumilvesinseusudseudnwdn 5 Alasunis
fi'fﬂﬂ’rﬁﬁﬂuﬁﬂzl,ﬁmﬁnmﬁ'uu.uuﬂnﬁ Han1sIvY
1 o =l d o ar ¥
wul1 dndeunldsunisdanisieuiasiaudn
HAFUAVENIINISIZBY TNWEATIUIUNITNS
TnenesmSTuguasInAfnan1sisauailgendl
n1sSeuieuudnd (5] wenndudsdenndesiu
= = -1 A ¥ o oo o
NasIuIveveeArileae Niavinidulaenisiine
ARIUNaNITIANITIoUNTasUWUY STEM Taely
WupwdysansiunguatsemsSouadaenans
nani1s3Tewudn dTndeullatnunsefososulay
g &F o~ 2 1 ]
aulaSouanndu mydnnanssulneldueuddly
- -, 5 | oy ﬁJ W
wSukasinauns lneeniglunquinGeunGeud
I at = cu| [ = ar [ =
waynguinFeudlinesauladeulvaiusiuile
0 #
Tunrsvinfenssuadu [6]
PINVENMSUaEIRHAGINa1IER B Tl
gan1saoudziadnwlaaldnssurunisduias
mmmé’ 5 2usay Lﬂugﬂutﬁa‘&wﬁ'mmmaﬁ’qu%
MIN1sEoULazLTULUINIINITIAN SIS oUN1Taa
TiundnBeuarti@neliasnaassiunisias ol



T 3 atud 1 unsras - Squieu 2561
msWurgamsaoud:aufne lneldnszuaunsiuiarzninawiiuziu (SE) ey
3dnemansiowuiorBwssmuazusnis UNnNAJTUJ13 9

o ' = o v o 2 =al 6 &S = o
AUNIBNGAAITINN 21 [2] Mjaimuiaiuzuar 4. APANUUNITIY
s “:J o 1 o =3 e e o = = 8l ‘:d s =
Wnweidnludemsdisedia 1) drunsSeuivinue nseiiunmsidefiaianisasnysydninn
wazufnnssu 2) Vnweduansaumadeaisuas  gantsaouasiudnulasldfunssuiunisiany
=l ol = & - =3 lﬂ @
wialulal wae 3) inwedIndazedn [7] wimuiiugiu (58) Indneraransifionmun
2UNGINAUALUTNS 59ETYY 2000-1303 Inendy
3 i S o - &&a
2. ’mqﬂ'iuﬁx‘lﬁﬂ’l'i’sﬁ]ﬂ n13913nnalalses sy sins uasellilunig
l'—‘i =1 = =3 o L = L=l o/ Doy @t I e =) ar
2.1 wiefnsilgmnmaGeunsanlyiivenmand  Aedaiann {Iduudnisandunuiaunsiiuy
ieNmUIRIWGINIUAYUINS TERY1 2000-1303 m3sBeunisaau 1y 4 duseu dsmwd 1
22 1ieas1INaUILaEnIUssAnSn1wueg
ganseeuaziiuAne Tagldnssuaunisduiens
winruiidugiu (56) Fineraanfifie i
DITNGINILALUINTG SWAIF 2000-1303
2.3 WonFeuisunadugynsniansisouves
WniSuunaulasudadsuniuganisaouasiufnm
TneldnszuaunisBursmanuiidugiu (5E) Jun
- ‘d b = = = @t
IgraransiioNmuie1Ingsiauasuingg sia
J21 2000-1303
= = = W o el
2.4 wiavszsdiuaruisnelavesinEeunise
gansaeuaziudne logldnssurunisduias
2 o = a ¢ A ar
MAMUSITUFIU (5E) T ineraransiieiaug
PITNGINILALUINIT S9aID7 2000-1303

=y =0
3. dUURFIUVAINTTIY
3.1 mMsdou ganTsaeudsauAnwlaalinsz iy
nsAviaeninNiilugiu (5B) Junineratans
A o = =3 = e
WWAWAIUIDITWETNALBEUINIT S¥aI11 2000-1303
TUseAvEAMALNeeT 80/80
3.2 nadugninnsGeuvesinSeuSeuniy
gan1sasdnAnulegldnszuiunsduiaismiaiiug
o a & ¢ A w = a
Lugu (5E) 19 INUANER SINEWAIUND I TNT TNILOY
Uims sl 2000-1303 wasGeugenitneuiou
= o = Ad !
3.3 arufianelovestnEounildayanisasuy
avwiufinwlasldnssuiunisduianzaiaiiug
= a = ¢ o = =
Wugmu (5E) Avinendignsiiiedimuia1ingsing
] ol o @r CJ
WasUINTS S9eiE 2000-1303 eglusyauanniias

CENP 021

e g i Anwrld 1



A 3 atfudl 1 unmeu - Aauneu 2561

— e mswWeauganmsdoud:1audnu lneldns:usunisfurizninaiuiiluzau (SE)
unAadl1UuUd23 Y SyBnemansiowuroBwssiua:usms

&
YUY a L - Bl
. —> swasiBuavesnssnfiuns > wailléfu
15998
g 4 finwiendns
il 1 L |
dmntigunm — aauuugounu Wurusadgm . anmiamims
Aregsitigmn
luauuamauily
a
aplumandilgm L CHREGRIEET
T 2 ‘ finw Tnelddu
) SHYgAMTABY e
MSWRAILLAZY , ” " uiugu
3 2ONKUUMAEMTABU A19gANTIEDU - e )
UsednEnnen 5 E) Juninenmans
NIADU ATINABUAMATH Wewaneiwgsia
(o0 —) ) uagiams daums
Ufuugaudly ATVABVIN
Ademgy uas
Tryout (1:1) uaz (1:10) AaBILUU 1:10
mvmnganisasulseldnszuuntsiuaenenag 1:10 uaz 1:100
dusedngnm
Tryout (1:100 AAHUIN) S
% Ungansaeu WlHiunguiietis
v - NAgBUABUIEEY : 3
e — 'Ei’ﬁgﬂ INYANTITHDUN
=) - damadon] — dunmsvaaedly
QYRR s £
- ageuinnadugns
(r2) o
- FauuAMINEINBLY
g 4
w4 Uszdlurmmanelavasinidouiiiventsasuazdufinw Tas gansauldtums
MsUsEIiuNG Wauanzmeadidug (68) Jurimemaniiedinuein Bl et
uazUSulsenm uazuims InendenisenBnmmalssauiegiing Ussavd m';mmmﬁﬂhl
AIsEeY |:> uaslg ey Susesguuuy Sneds |::> il
(02)

& g:’ L = ar =1 5 2 =) 2
mui 1 Tureuslumsianyansaeuasdudnmasdudng Inglinssuiunrsduiasmanudidugiu (58)

022|C-NP

AT IEn T e wRla 1



T 3 atud 1 unsras - Squieu 2561

UNAJIUJ3 9

msWurgamsaoud:aufne lneldnszuaunsiuiarzninawiiuziu (SE)
3gdnermdnsiiownadwssimuazusnis

4.1 Usynsuag naNdIoeg
Yszanns ek uniseuseulseniatedng
= ni el = = [ dl s
8N (Uv.) NSuudvinermansiiiawaun
919wgsnaLazuInIg Walvn 2000-1303
maseud 2 Unsfinme 2560 Ine1dun1sondn
wa9UsEausIBgsing Jminasvan 910
5 vigadeu dunSeunadu 90 A
naasheenalaun dndeussnatiodnTivT
(179.2) ARuILRBSEINA NSeUIBIMENAEnSIE
HAUIBTNGINIMasUINIS 59317 20001303
- - - o a s
aaseud 2 Unisdnen 2560 FME1aUN1SDITN
Wa9UsEE T8 TN Jaminasvan 31u 1
o a A w d 5 2 o4 M v |
VoS ey TUnSounsdu 30 Au mlﬁmﬂmanﬁqu
wuvag1s® (Simple Random Sampling) lae3d
Juaanviaasuu
d A =
4.2 \wsasilafltlun1sive
mﬁ a =t
wioadleflflumainngnsaeusmiudng
e a‘l{fﬂwmun’riﬁimzmﬁ’rmilﬂugm (5E) A
IngnmansiieRmuo1Ingsne wazu3nslael
1) wuudmatymnseunsasin Wenmans
Lﬁaﬁwuﬂm%wqﬁﬁﬂ LA¥USNIT ST 20001303
2) gansapuasifudnw lagldnszuiunis
o e a = P
amawmmmgLﬂugm (5E) 1W1INHIANENT LND
Ve imgIALasUInTs Allumsasaansaou
o ' = 2 2 ' =
U 9 MihensSeud Useneuaiy wiied 1
§ ' s ar ' =
[309NITAIUNAANBULNTINUGN TSN U872
= ' =t "
S89AINNAINVAIENITININ NULeT 3 Bos
Al | | o a -
walulad@iaw wihen ¢ Fesgauvidlueims
1 m' dl' =y = = (7] a i -=J
wief 5 SaetllosBouuasudniuy e 6
| - w e = ¢ | - P
SoWANA U NILaENDAWDS WUIUT T 1509815
1 :il § A 1
Faluianalus1ms wuaey 8 Sosnduwivaninih
1 ﬂ‘. A ar o =i L} -] =
Wag MUIE9 9 BINANIUTIARERENISANSITIR
3) ukun1sinn1sBeulasly ganisaouasiay
Anw Iﬂamiw’mm'ﬂﬁ’ﬁmmzmmé’lﬂugm (5E)
FTINNAEATNONAUIDITNGSTD basUSNIT

L s G{ el = - L

4) wuuianadugnInanIsEey Jnivemeaas
WU TINGSNIUaEUINTS

i @ = ﬂjﬂ 1
5) wuvasuauanufianelavesinGounise
ganisaouazidudney lagldnssuiunisduiany
e = - ¢ A s
WIAMUIIUUFIU (5E) 1WMINIAIEATLNANAIUN

B’I%Wﬁﬁﬁﬁ]uaﬂﬁ%ﬂ'ﬁ

=y af
5. HAN1528Y
o ar 4@] -9 [ 2
n1sIdeoRRIYRN SRR uAsANANY) Inely
= 2 o
NIEUIUNSAULAITNIAINATIN DU (5E)
. P - s o &=
AM1INgIAIEnsiNeRRIU 91 INgTARaLUSNIg
Aﬂ! = = as J
Sailnan1si9e aedl
5.1 wan1sAnwrdyninisiasunisaouln,
= d a - =i
Ingnmansiieinuiendingsiawazuinis

CENP

e g i Anwrld 1

023




A 3 atfudl 1 unmeu - Aauneu 2561

mswWeauganmsdoud:1audnu lneldns:usunisfurizninaiuiiluzau (SE)
angmansiwowuuIoBwssmuazusms

UunAdZ2l1udlyg

A3 1 warsran1sdsldygnisSeunsdeu JrTiveimansiieanieIngsiauasuIng

o 4:1 s G ad | L33
SeI1n 2000-1303 ﬂﬁ'ﬁwuﬂmmqﬁqm 3 dusuusn Tusageu

il unsUsHdY dneds  s.D.  szdudaymn
1. dymatudade
11 dlemiissandsationiuly 4.83 0.38 anniian
12 Lifmsiafugunoudou 4.63 0.49 anian
13 demlidenadestuinaussasd 4.53 0.51 anndiag
14 Womlinssfuaradesnsvesiosiu 4.53 0.57 anndiae
2. dgmaunsyuIunis
21 lawnsoysannisiewmifogld 4.73 0.45 snnfige
2.2 dnBeurienunsyiasesulunisitoy 4.70 0.47 aniiae
23 hiawsodenlssiuuszaunsainisFeuslulsadouiy 457 050  anfiam

ANMNTINTI

3. Ygymsnunaedn
3.1 uadugydmanisSouvesinGuuldumels 4.77 0.43 anfian
32 dndsubidnsussdusueaiiouiulsedseiles 4.73 0.52 nitan
33 ldawnsnasuioanalisonadesiuilam 4.70 0.47 wndign
3.4 dnseuliaansaeansuunisiudinnanisviaaadla 4.70 0.47 annian

A o

PR 1 wansaatyvinmsBounisaeu
F91 Inearaasiionmuio1Ingsnauasuinig
ST 2000-1303 Tagawsamnameglusyay

ﬁi di = i1 i 2 =
AnTian BleRnsanseaiu wu Jeymemusasds
gymenuilody uastlymsunsyuiunsedlussau

El' t:d = o 1
Wnfge wazdlafsaunseuseau wudn Uy
arutladenilsyaulymanniign 3 duduwsnde
J = =) s =y 1 L7l &)
WendsreazdeadesfululufinasTaiugiu
i = J 1 2/ as Qs o
neusey tenlildenadosiuinguszasiuay
A i s @ @ o o
vlenilussaiumINufnedn1sYaIneddy taaian
whyagluszauanign Jgymaiunssuiunisidl

s CJ ar @ = ]
seaulgwininiian 3 duduusnas buauise
ysanmailemiitiegls dnfeuneanuntiieieiy

=l i c\l o o

TunisSeu llanansoweonlusiuysyaumsal

024 |C-NP

AT IEn T e wRla 1

nsouilulssSeutuanm@iaeds lnoildade
ogluseiunniian @mdymiunandniifsedy
Heywannilan 3 Suduusniio Naﬁuqm‘émamsﬁﬂu
vasineuliuinels dndoulufinisyssidu
puonfioUsulgsededaiies hisansaagy
FoaufliaenndosfuiloniuaziniFouly
41313000NUUUNTUUYINNaN1INaadla Lawd
Awdsogluseiunndiae

5.2 wan1saseiauIasmUssivsninues
gansaeuazaufinen lealdnssurunistuiany
wiaadifugiu (56) Fmineneansifefiam
21INGINAUATUSMS

1) wamsasuLasiRuganIsaeu

1.1) MIVeapIbUUNHIsanila (1:1) cﬁ%’a



msWurgamsaoud:aufne lneldnszuaunsiuiarzninawiiuziu (SE)
3gdnermdnsiiownadwssimuazusnis

T 3 atud 1 unsras - Squieu 2561

Iphgpnsaevasiiudne Tneldnsyuunsduns
o = = 7 e o
waUANFUUETU (5E) Fyineneansiieiamn
= = = ﬁl 2 3 L o
21TNgINAaLUINIINEs 1T lWynasaduinSeu
ol o =) :I
sysrulseniadieTnsivTw (U, 1) nnadeun 20ms
Anw 2559 f’mEﬂé’ﬂﬂﬁm%’wwawﬂiaﬁﬂmwg%
fns Aluan1siSeuseauLng Y1unand hagany
nauay 1 Ay saadu 3 ey waviwanismeans
TUAaseviuseansnam (E1/E2) laadssansam
60.12/64.44 wagiru1UsuUsauiluaiuiien
Ypsgan1TaoulvtnuEy
1.2) waasingudn (1:10) F33uld
gansdeudzsufine lnoldnssuaunisduians
o & =y = Fa 7
wianuglugiu (5E) Fnineremansifiafnmn
= = = a=l pis ¢¥ s o -l
a1dngshanasuinsfiasrstiu luneasaduindou
o/ o = d
sysrulsenafiodniudn (U, 1) nmaBeui 2 0ms
Anwn 2559 Iendun1To1TnnadsUIgsuTIegs
fns NluanisiSeuszauLng U1unany hageany
naway 3 au iy 9 A dhaansvaaadhAwses
wszvisam (E1/Eo) leAmlssdntnom 73.87/71.85
UnsanUSudsanlednast damudnatlunisii
AanssuspsdSulunndy Tasanizdiseuiiion

vonsazdes szinSoudeddnalunisiia
saaluluvmsioiude wasdianatlunig
asUausildnnusiazFeadumoynna nMouds
AanssuuAazENUNSIAN SIS suSWaruaY uav
linwugiBenmng Snademdsl@onmelduusni
Th/Suanionssufiendouas

1.3) yaapskuunIAauIN (1:30) %89970
ﬁlﬁﬁ'ﬁqﬂmﬁaauamﬁmﬁﬂm Taalonsyuiunsdu
wenzmAnuaudugu (5E) A Avenaansie
WU IFNGINASUINITIUNAABRUY 1 & 10
waglauSudgaudly wargidelddiumeassiu
UnSeuszrulsematednsisntw (. 1) Inms@inw
2559 INYITUNI15D1TNNAIUTEEIUS 199 NS
IUIU 23 AU LasiINaNIINAa0Y NNILATIER
nUsedniain (E1/E2) lamiuszandam
82.74/82.97 WulUumunasifidvue 2) kanis
Ieneilsydnsamyanisaouasdudnw Toeld
nszUIUNTALLEEIATINANNGTug Y (5E) G
InemaniiiaWauianingiAauasuinis wanads

A o= =l
ANTNN 2 495NN 4

= ' l ' - s o e i - £
A15°99 2 Auady drudeuuNInsgIYy LaLTeasUaIATUY 21NN1SYIRINTSH Sendnaseusie
YANTADUABALAN W I@EJ“L%’ﬂ‘ssmumiﬁuLmz“mﬂ'n'mmmii,ﬂugm (5E) Fuinendnans

dd ar = - =u
LWDWAIUIDINTINAEUINIT (n = 30)

YANTEDY Armuwin  Aupdy  S.D.  Yeway
mhefl 1 Bosnsiovandnuueneiugn s 30 2640 244 88.00
whefl 2 Fewnuvainviaienisthinm 30 2590 229 86.33
whefl 3 Foanaluladtanm 30 2537 255 8456
wiefl 4 BosgAunisluaims 30 2653 271 88.44
wihedl 5 Sesllnsdouuazudndus 30 26.10 2.45 87.00
Wil 6 SowAndasieswasvodues 30 2490 252 83.00
wiedl 7 L%aam'ﬁahmqaiua’lwﬁ 30 2580 2.06 86.00
wihedl 8 BasnAuusiuanli 30 2623 233 87.44
wiedl 9 Gemdsudiadesranisaisedin 30 2607 220 86.89
\Aeya 30 2592 242 8641
Uszdngninvasnszuauns (Ey) wminu 86.41
C-NP

e g i Anwrld 1

UNAJIIUITE

025



A 3 atfudl 1 unmeu - Aauneu 2561

— e mswWeauganmsdoud:1audnu lneldns:usunisfurizninaiuiiluzau (SE)
unAadl1UuUd23 Y SyBnemansiowuroBwssiua:usms

A 1 @r s @4 < d @l = = o
10915199 2 wud dndeuszrulssniatotng  IveidiansiienmuoBngsisuaruInig 91Uy
= =4 o o e ! ke d ' ar
JTn (U19.2) 912U 30 AU vidanssukazuuy 9 wie ldazuuuipduindu 25.92 avuuy
HndnseninSouussyanisaouasdufine Tnald  a1nasuuuiy 30 avwuu Andudevas 86.41

ol - ! -‘—‘J ! ar
nszvaunsAvEzmAuaNiilugu (GB) A1 dnndivsuuanasgiu winfu 2.42

= | e | - » o ar s &
A13199 3 ALRae AIULULIUUNTIAETU LA IBUASUDIASLUU INNTIVILUUNATDUIANSHUE TN

=l 2 ol
A3 UWRITEU
L] d
Usynnazunuu AZLUULAL ALae S.D. oAz
HAISEU 60 51.50 3.66 85.83

UsyBvBnmuesNadns (E5) winnu 85.83

o 1 ar ol ar = ES o |oar [
91N 3 WU UnLSeuseavUseniAleUss lﬂﬂSLLuuLQaﬂLﬂWﬂU 51 azuud naskuuLed 60

=) = o o o - H ﬁa
Fndw (Uh9.2) §19u 30 Au iwuuvageuTane  azuuuAaduiossy 85.83 diudusuuinnsgiu
dugromnsBouvasSouganisdoudziiufine Wi 3.66 Avluy

= o a @ es o & E
A19197 4 Usedvisnmvesanisaouananfinw lealinseuiunsAuasmianuauiidugiu (5B)
AN AN SNONMUIRITNGINILALUINT F9ETT1 2000-1303

UszanSnw AZRULLAN Anade S.D. Savay
Useansnmunansezulunis (F1) 30 25.92 2.42 86.41
UsgANBATNUDINAANS (E2) 60 51.50 3.66 85.83

UsvAvBamuesuniSoudiiaguuuusiudle (E1/Ey) winiu 86.41 / 85.83

NITT 4 wu UssBvBaneesyansaey 5.3 wan1sisuifiounadugninisnisBeu
azifudnw lneldnszuiunisduienzmanu  veninSounouwasdySeunIeynnsaeuasay
Wugu (5E) SuTivermandiftefaune dwgsia A Tagldnssuiunisiuansmanuiidugu GE)
wazuin1s fUsednsain wirfu 86.41/85.83 Furinemasdiflewannoidngsianaruing
dagandnnaurianmsgiu 80/80 Aidmuali

d =3 af Qs = U ar s o8 L4

A1379N 5 Nﬁﬂ’ﬁL‘L[%EI‘UL‘V]E}‘Uﬁxlﬁﬂﬁiﬁ]?lﬁ‘lﬂ'ﬁﬂ’ﬁuﬁﬁmﬂﬂuLLa%ﬁa\iﬂ’]‘iL‘%ﬂMﬂ’Jﬂ’q@ ﬂ']'ﬁﬁﬂﬂﬂ%tﬁﬂﬁﬂ‘l‘f}’] 1ol
o =y =y g -Ed ar =y L)

ﬂ'i%‘UTLJﬂ'ﬁﬁ‘ULﬂ’]%%’]ﬂ'ﬂﬁiﬂ?'ﬁjgﬁjug'}u (5E) '}“'LT’]'W]EF’WHEW]?LWBWGAHJ’]B’W%Wﬁﬁﬂ"JLLﬁS'Uiﬂ’]'i

A1INA&EaU ﬂswuukﬁ&l N ﬁh@ﬁ'& S.D. t
AauSeU 60 30 35.67 6.22 17.19%
HAUS Y 60 30 51.50 3.66

o

* IlpdrAgneadAnsau .01

026|C-NP

AT IEn T e wRla 1



msWurgamsaoud:aufne lneldnszuaunsiuiarzninawiiuziu (SE)
3gdnermdnsiiownadwssimuazusnis

T 3 atud 1 unsras - Squieu 2561

Gﬂl 1 @r ﬁg =]
NAITNA 5 wanein madugrsniansiey
veatinFeu Adsudogansaouasdndng lnald
= @
nszurun1sduiarznianaNilugiu (56)
wasBsugInneudeu agsiidudAgvieatan

se6U .01

UNAJIUJ3 9

(=1 =F @t A
5.4 wan1sUsuduarafianelavesiniSeund
deyan1sanuaziudnw teeldnszuiunsduiens
¥ = a e B
miaMAgdugIu (5E) JINeIman o Nmiun
pNngsiauarysnIs

= ' =l ' = o Jeat 1
A13799 6 aguAnedsuazaIu e uuInTg U kuudgaunmaNianelvvesdnSeunddenisaou
Taeld yanisaeuausndne Wnaldnsvunisduaemanuanudidugiu (56)

518113 auads  S.D.  ssAumuiawala
AuAsHdaY
1. ﬂguusﬁwu,azmmamanwﬂﬁﬁ'ﬁnwﬁmnnﬂ%mu 473  0.45 mnﬁqﬂ
2. ageSuneinaimslazuuitaau 4.67 048 anniem
3. AsdatuSusmnzafuan NS 4.73 0.5 snnTign
4. agwidonde gunsaidamth uasivuzay 443 057 el
5. agnseaulviSoujeiulumsiannnuies 4.77 043 annTign
Anady 4.67  0.49 mnﬁq@
ATUNIFIANINTIUNIIBEUNITADY
6. finsFoailomuariansaildegnamnya 067 048 unndiae
7. fEsussuinnsUfURnsAacenues angenisde 460 0.50 Andige
8. fiRguilufdmusuasuanamUoyadnumas 443 050 1N
m3Seuvannvany
9. asUanuy WeslonilWgludinusyduls 4.63  0.49 snnfign
10. YoriauasUsydlunadaeiEnsivanuany 4.63  0.49 snndian
Anady 459 0.9 andian
fulselemivoinmsBeunisaoy
1. msaeussnadostuidonivuasmnudosnisvesdfou 477 0.43 anien
12. myaewiilidnladlemanursodauitomld 473  0.45 anndige
13. saauseganIsaau VilAna aynauIy 460 050 AnnTige
14. MsaoutinSeua1nsn Seus LasunuLes 4.63  0.49 snfiga
15. mssawhadlamnganiunsiBous 487  0.35 nndign
AnlRAY 4.72  0.45 snnfiga
TR 4.66 048 snniiem
C-NP 027

e g i Anwrld 1



A 3 atfudl 1 unmeu - Aauneu 2561

UunAdZ2l1udlyg

mswWeauganmsdoud:1audnu lneldns:usunisfurizninaiuiiluzau (SE)
angmansiwowuuIoBwssmuazusms

AJ ¥ @ i
IS NN 6 LEAAIAALIN Han1TAN®IAINY
o o el 1 2
HianelavesinBeu Nfven1saoulaely ganisaou
asdufnw lagldnszviunisduanenianus
Wugu (5E) druau 9 wilae sausingininGeu
= @’ ﬂ:
fanufianelaegluseausnniias

=, o
6. d3UNANTTIVBUASUBDLAUDLUS
6.1 wan1sdrsraldguinisSsunisaauie
E= A -7 =1 e =3
IneIAaRsIoNAUIDITNGINILAZ SIS Lag
Ay nsueglusgivanniign definsanseamu
wua1 dgyniarunandadguidiudadonay
2 ] & | d
Ygmimunszurunisegluseavannigauagiile
= < ' v o el e
AA15015710U58LEU wuan Ygwreudadenil
ar =l o W & A ~ -
seaulgynanniign 3 Suduwsnfie demilseasides
& =Y 1 e 7 d’i’ ' = -=ﬁ’ ]
doenAuly lidnrsiaRugiudeusey Wemly
o ar -7 &' ] 2
ganadasiuingUsvasduasiliombilassiuaiis
ar EY R o = r
ABdN1SUBINIY dgaunszurun1shiilsyau
~| ar ar 1 :&I
Usyymanniign 3 duauusnie ldensnsaysannisilomn
e Mo e e A -l
7fedld dndsurianinunszieiesulunisEey
Lamunsaonlasfuyssavnisainisiseusly
TsudsunuanIndinede drudaniniunandna
lsyauiymuiniiga 3 duduusnfe HadUaNENIS
n1sSevvaednevlidinels dnSeuldiings
=1 di s 1 1 l:a 1
Uszlunulpaiiadsvdssogeneiiles lal@uisa
2/ E 13 2 @ £ ar = L i
ayudoanuiiiaonndasiuilleniuavdniSaulyl
dusneaniuunsiuinuanisvaansld
6.2 NAN1TILATILRUEANTAINVRIYANTEDY
aziufne leeldnszvaunisduianegmanius
Wugu (5E) Fingraransiiedtmuiaidngsia
LAYUSNIS WUl TUsEENS AN WNNU 86.41/85.83
= | A e 9
FeganIneeingsgIu 80/80 Nnvuall
as & - Y | o £
6.3 NAANHVEN NN UIDIUNLEYU VI8 UAY
gan1saouazudnwlagltnszuaunisduiany
LIt o e | ] =1 ]
mANgugu (5E) vaaSeugeninnauieuedng
=7 as qqd‘ &
ArvdAgyyeananszau .01

028 |C-NP

AT IEn T e wRla 1

o5 @  al e

6.4 wan1IAnwIAURNIND o atnSound
| 2 ] 2/
pon1saoulauld gansasuavidudne laeld

= 3

nsguunsiulaIEmIAINAu S dugIu (5E)
pavsingIdnBeudanufimeloegluseiuinn
-l
50
b2
YaLgUaLuy

1) gansapuaviindnw laaldnszuiunis
fuiegmaruauiliugm (56) Juvinereans
B AN U TY

L

d ar =1 = £
WiefRUNe1TNgSAUaTUSANS
WisldenadasiunangasUseniatetn g dn
WNSANSIY 2556 MaaINg AT INeANER NG
NUUIDITNGINIRELUINITIHONIYDIYANITADY
= .:ﬁ’ = P 2o al s
Vaudlonnduseelnddr Ansetuainuauls
2 o A ] & oA v
AMUADINTSYRN Bouia lviinBeunsefasosu
T3S au annsadwinwsluldludinadwaniy
J = ol A 3 I
flugrumsdouluseauiigiiusiely
2) mrsAnwnisasisaviimuiganisanuly
susuuRdegeaualasduulyle [WelvdGeu
AUISORNBIAUAIIARI8AULDY LRanselunIs
mm’mi ﬁnﬁmﬁmm’umqnamumaﬂL.*wﬁu
3) nmsaaulagldganisaousziiudne Toald
= 2t
nsyuIunIsAULIEMIATINAN S dugIu (5E)
- = o =l -7} 29 e = =] o =
dotlunisdnnisSewniulifSeufndy vindu
o v o a al =
witgywdu WniSeusiunumlunisSeusinia
Faouduies]dUSnm Fuuy wavaoudiune
v e & ool v e ¢ e
anuazaInvLagGouluuasiinouliile

b4
o

patluazaresuNuLarieIsudlinSaunay
Mghnsasu uardameunsainizdeu tiaduae
AuazaInlunsIafanssunIsseug wagln
inBeuladuay

4) msdnhanssunisiFeudivainuans n1sv
Aenssunguyinlfiisusseinianisdeuiaalu
Wousey iEsuaynauunaamady §esuaiunse
Frewmdodeiuaziy YAanssuilufdutusia

| | ol = ada =l
Aland ﬁ]saﬂﬂai‘ﬁaﬁﬁlumﬂ@ﬁﬂﬁﬂﬂﬁE]ﬂ'ﬁL‘ﬁEl‘Ll



msWurgamsaoud:aufne lneldnszuaunsiuiarzninawiiuziu (SE)
3gdnermdnsiiownadwssimuazusnis

T 3 atud 1 unsras - Squieu 2561

5) gamsaoudsiiudnw lagldnseuiunis
= o 2/ =f
autenzria A3 UUg U (5E) Aga@EaumIsAN

L] r = e r s 4:4 2 as
wagyiauwilaisnsasulvdila Woaglsdn
Aanssuldulusruduseu WeswindnSouais
zliquinsfuifaoy dasumsharaudlavay
AnwrrunsuludninunauasioUjiinisaousss
HaoudasngeumIuANna LAz avguiianssy
AUATINVNTIZEY arAdsinswIeunsaulunis

- | ol
ApULuUDEN9A

6) Taauaunuglun1sviisuasseialy yanisaou
AvLfuAnE lagldnsgurunisduiansniniiug
Jugu (GE) fAdeldwmutuielidenatosiv
wanges Usenmadedasivtn wnsdnsiy 2556

o -y s A L7 =)
nuIn a1l INg 1A E@n SN NUI01TNGIAY
LAESUSAS cﬁ'ﬂauawﬂmumnnﬁﬁ‘mm‘qﬂ
nsaeu WinAenssunsidouiuioussyndlaiu

w v & —
UniSuusyaUtULaY TUIDUE

LON&E1591999
[1] vimun wwndl. (2546). TBnssoudiniuagilo
B1TW. AFWNNUMIUAT : dinRNNLKIEIE
YHIANTUNATINY IR,
[2] ws¥ing Assns te. (2556). STEM Education
fumsiaunsnesludaissed 21, 1a7sidn
US9NS. 33(2), 49-56.
Ay Weounans. (2556). AonssuEELiLnsTY.
fineans aam. 97 42 audl 185.26 29.

Shuwa  suyaed. (2556). [paulan]. 1891

(3]

[4]
asun1sussyula UHUAn1s STEM Education.
Guduidle 1 funaa 2560] 910 httpy/mww.
slideshare.net/ focusphysics/stem-workshop-
Summary.

[5] wadnd waswsuAs. (2558). nisSeuidiou

HadNEVENINITISEU VINWENTYUIUNIININ

IIAAASTUYIUINT LazEnasnenTsEey

(6]

(7]

JeuativoninBoutuisondnuda 5 e
nsdanisseuiaziaudnwifusuy Unf.
InerdnusUsygrineraransuniTudia
gl uadifnw TaudnIvendy ur1Iveay
LURIENTAL.

Ailaly Junsudl. (2557). [oulay]. ns@nw
A159ANISSIUATTARULUY STEM naueisy
nsieuiadinaanaedutulseoudnu i
4-6 sa5uulSudseonuadinenas Unisdnw
2557, [Aududie 1 Turau 2560] http:/wvww.
prc.ac.th/Academic/TeacherResearchReport/

il @1Asn. (2552). N1SAN®INISIANIS.
NTUNTUNIUAT : IATE.
C-NP

029

e g i Anwrld 1

UNAJIUJ3 9



=l v ol -
U 3 aUud 1 unsAu - dquneu 2561

UnNnAJ1UJq 9

NsWRILLLarT luaauaInsU
N3UTEAYIADNLANGEN

Develprheht -c;f Nylon ‘a\uggc Used
to Make Cattleya Orchids

- 3
= =,
-

Fuimy Iadans
Wanthita Pothisarn

Azt Ry airannssuaans Inedeetfinwignsstll E-mall: wanthita_ying@hotmail.co.th

ar 1]
unaaea
oo & Aelw ¢ - -4 - A w ' a g - =
n1ieAslidngUseasAdie 1) AnwarswdeudedluseulunisUsedugaanianden 2) Anw
o - 2t | a s v oo e - f
n1sUseivgaonuanietandiluden uay 3) Ysauanufianelaveaduslaaifinenisuseiivg
aenuandenandntudeu lngldiEidu@mases insdinwiungudiegnaiinerduentdinwonssi
Usgdrlnmsfnen 2560 91w 92 au Felavinnisdudiediawuudte (Simple Random Sampling)
A A A P T v o 2 a. o P
wineflefltluidy Ao wuvapunumNARLYRIE I gAUNTUsERvgaonlduasAausUsefivg
-3 = =F By n| 1 -y 4 o i oy ey
91U 5 AY waswuudsudivanuiswe lveguilnadidenisyseivgaenuandenanailudey add
i ) 2 k2 1 1 A 1 A
Aldlunsiesevidaya laun anade wazAndowuuwngsgu
=n S 1 (=4 J 1 - =3 -
nan1s3dewud1 1) asfinwasindeudlodnludeulunisussivgeanuanionainnisuseduyes

2 ~ a & woa = 2 L i @ = =
REUEITIY HATIUAALUUANU q@ﬁﬂ 1 nMMIaInNnaHauu E'IJ'FIT'INLﬁﬁl']g’dﬁlﬂ%iuigﬂllﬁl']ﬂﬂ?jﬂ qg"ﬁ?ﬂ 2

A
wandusai fanamnraeglusedunin warvans?l 3 ulafumauh fanumnganoglusedy
Urunans Fefudifsmngeensumsiedeudadiludey gasdl 1 amanfinduaini farumansay
FrzihluldlunnsussAugaonuanionnnitan 2) nsiidediludeufindouasansii 1 amandind
wasnintiaUssRugmenuanden ansnussivinenuandeildatsnumilonts uay 3) fuilaa
fiavuifawelasonisussRvgaenuandenniiluaeuegluseduiin

o &  ar £ | g = L. =l
Arddey : Kludou sanliisyiivg nenuanden

Abstract
The objectives of this research were to study the substance coating nylon fabric used
to make Cattleya orchids, to study how to make Cattleya orchids from nylon fabric and to

evaluate the consumers’ satisfaction towards making Cattleya orchids from nylon fabric.
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The researcher used the experimental method to study the samples who were 92 teachers in
Udonthani Vocational College from simple random sampling. The research was conducted with
the following tools: the guestionnaire of 5 experts in making artificial flowers and the evaluation
form of consumers’ satisfaction towards making Cattleya orchids from nylon fabric. The statistics
were applied to this research as follows: mean and standard deviation.

The researching findings revealed that 1) the experts said to the study of the substance
coating nylon fabric used to make Cattleya orchids that the formula 1, latex glue mixed with
water, had the appropriateness at the highest level; the formula 2, gelatin mixed with water,
had the appropriateness at a high level; the formula 3, tapioca flour mixed with water, had the
appropriateness at a moderate level; therefore, the experts accepted the first formula coating
substance that was the most appropriate to make Cattleya orchids, 2) bringing the nylon fabric
coated with the first formula coating substance to make Cattleya orchids can make Cattleya

orchids as beautiful as real ones and 3) the consumers’ satisfaction towards making Cattleya

orchids from nylon fabric was at a high level.

Keywords : Nylon Fabric, Artificial Flower, Cattleya Orchid
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Abstract
The objectives of this research were to study the physical properties of natural rubber in
tension, hardness and arrangement because the pressure of natural rubber with oil palm shell
ash in different quantities. Natural rubber was mixed with chemical substance and oil palm
shell ash changing the quantity of 0, 100, 150 and 200 by two-roll mixing mill. After that,
prepare to test, by extrusion, the physical properties: resistance to tension, capability of
extreme elasticity, 300 percent of modulus, hardness and arrangement because of the

pressure. According to the study of cil palm shell ash quantity, it revealed that the resistance
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to tension, the capability of extreme elasticity and 300 percent of modulus reduced because

of the increasing quantity of oil palm shell ash; the properties of hardness and arrangement

because of the pressure would increase when oil palm shell ash guantity increased.
Keywords : Oil Palm Shell Ash, Physical Properties, Natural Rubber

o
1. UNuUN
- & = GJEJ o 1
grssssurfduinasegianflanuddgse
wisugalineg As19518891N N5 A9D NI IUIULN
Imasmawgﬂﬁmmﬂsgﬂﬁjumémﬁmﬂﬁm‘] 1INHIY
Taslueresssurfaslaudinanatousens
WU HATIUATUNIURDUSIAY ANATUNIURDATS
2n918 ATINAIUNIUADNISTRYEY wavdlAlu
Sangugs Walluseneuanuinsgsin e19igla
@ = 1 1 - = ¥ o
warIznduANgIUIILasvIARUS o lnalALa
i o di o ' e
281957157 Wausinsyvindunuald agalsianu
g19deildaannalunisiaany Wosenilagudfidng
i wazdnwaizn e wliaiiostuediu gamgl
a4 A | al A w
AUFsunlas Ae v19azpounasideilisfou
LLﬁﬂaLLﬁaLﬂﬁszﬁaqmwgﬁﬁﬂ aaewaiinislday
Feandusnellnaswanersivarsad [1] @suad
1 d! & o e ==
ag1anianinunlglunsgviunisednesfe dan
"—“I’ L =y A=||q -y
Fauduasiduifeyldlugaamnssuens lagddn
a as a Al o
g waniue9esINTA Weaduansiaduuse
TneawiwArmuuds (Hardness) lgde (Modulus)
AUAUNIUADUTIRAG (Tensile Strength) A1y
AunuRan1sania (Tear Strength) wagAw
FunIuABNISng (Abrasion Resistance) Llusiy
[2] wstliesn@dnnldlugaainnssudulesin
AMsALATIEeNENSEUIUNSYINAT Ferlwaann
f51aae dwwalnaunulunisuiisndndamensg
anluaae Festuwuniasmilslunisuidenn fs
nsiangatUrdudnTunduansdanlueng
55533 FaenEaauihiusvilnsfUsenaunan
maaiiae danaulnsanlesniofani 46.8 % way
wunyilsiidundAeyfe wlensondaves lwaea

wayvylwasna dlodndnvantndaunistuanls
Wuansduduluenssssund danalvandfiBang
Yosen9fldidnsanduisuuiialnddesiu
Fan1 3] wasdisgwznaiflenadumagy (Scorch
Time) LLaz'ﬁaama’ﬂum'ﬁmgﬂ (Cure Time) anag
[4] mMsAnwaavesiingaiUrduiniuditinase
audAnisnoninvesenssssueidadudnnig
Banuilsfiarnrsatuanisdnsluiauiauds
Up9e1essTd wazandunulunisadaudafu
mﬂmaﬁiimﬂﬁﬁmaﬁa@mﬁaﬁamnqmmmﬁw
dffuurds waslunisiiuyanivewdn S
MNENIEsILT AL nanilasne

al -3 = )
2. UsTEIANITIY
A =F ey =3 -
2.1 WiaAnewraudfaiunisnewoIu19sssud
A v . 8 = | )
PdnganUrduinauluyUSunasinefiu
d =4 aten, =Y
2.2 WaAnwraudinunde vo9e19555uuR
da v .Y w o | a
PionganUrduunsuluUSus i
ﬂ; =1 e @ ot A ol
23 WeAn#IauuAnITInnLUnI91nLIIoa
YR8 IsNTANHLe nEa1UaudnduTuUS U

f19n U

=y =, ot
2. auuﬂg’mwaammaﬂ
‘&Aﬁ! =, ki3 L ’b‘ s
3.1 gsssugIEnldsuraanzatUiauuINy
#1904 eilAUURATUN SRR NE 19
ﬁﬁJﬁi e, s a :6’ (-7
3.2 g1sIsuYIsNiUTUIaLanEa IUe ULy
AU AzautRauLdsaneeiy
AA'd = @ !é' o/
3.3 #9E5sUMRNIUS U NEa1U e YT
7197 AeEUTR NSRRI DIINLTIB ARANFNNAU

CENP 041

amAT I Iaa T e E aRaeneld 1




5 3 aduil 1 wnses - Squisu 2561

UNAJI1UJ3 Y

L O — o
wagosmn:zarthavulunidedy UAnINMeNIwWI0I91Isssuda

4. Fn15ANAUNISIY
n1sAnvnaveud Ny duTuTilinase
ANUAYIINEATNYBIB19ETSUTIRA LI UN SR B
QG]‘JEINIEIEJﬂ’]‘ﬁLL‘IJ'ﬁ‘IJ%ﬁJ’WENLﬁ']ﬂﬁaqﬂ’]émﬁ"ﬁﬁmﬂu
0 100 150 uay 200 phr wﬁum\ﬂﬁﬁm’lﬁlugmmu
gnasuaiuTY 3 (RSS3) %#m@iazqmﬂxmuquﬂ%mm
YoIsITLTRLazasailliving fu leedutiunis
Dusuneu deil
4.1 MSHANYNeESIUTRLayansLall
NISHRNENIETSHTALaEESAT Ailunistaes
weuessuATutY 3 Winvandudsy wazeans
wilanufieseuld danaudioadosunnaNeng
ﬁENQﬂﬂgd (Two Roll Mil) uldenswanansiail
vdnhdislitosndt 24 $Tus Aouthlutugy
4.2 m‘sﬁugﬂ eSS unadeY
ﬂﬂﬁ%ﬁgﬂLLﬂ%Lﬁ%ﬂ&l%ﬁ%ﬂﬂBU AUAUATLAYUN
g19uaa15Lail (Compound Rubber) m%%’ugﬂ
é”aﬂm%iaaé’@%ugﬂma Tefusnuililunisnagoy
anvAnnien1w (Physical Properties) wisala
mﬂﬂ13@3’m§u3ﬂmﬂum%ﬁﬂmﬂ 250X 130 X 1.5
Taduas ‘ﬁlqmﬁqﬁ 150°C LLazéTﬁ%umaamﬁugﬂ
FLUAE 3TA Die C maisnasgu ASTMD 412-98 [5]
drufusuililunsneaevaudRnauuds wagnis
fodiosninussdn wisuldainnisdatuguens
Tuwifusiftsuhadunanuunn dusaudnang
29.0 + 0.5 Haduns wavwun 12.5 £ 0.5 Hades
4.3 NSNAGDUFUURNIINIYNIN
ANSNAFDUANUFNIINIYATNYDILNISTTUYA
Pdnzandunnsilu BN asneiu FRdelariiiy
nsvegauiu 3 a1y Usenauaie
1) nsnaaaudunses (Tension Test)
wisudusegnanimmasouluzudnuad
LAY U NARBUANURAIIUATUN UGS L3909 AL
amnsalunisinunin uagAlugda AR RE
Universal Tensile Machine #1ua1913§14 ASTM
D412 98 [5] Tneiinethstunaaouldsewinedisy
Daadaslifemedngida 500 fadiunsdound

042|C-NP

AT IEaTiun I TE R wneld 1

JUANAT LarAIUIUMIAIANUATUNIUADUTIFS
AUENTNIUNNTERIULIA WagATLugd
2) MsnageuAINLls (Hardness)

nsneapuANLS s dumsiaewaEuty
nagaulALv 8 81 10 faduns nn1sduia
Armnuudadaug 3 quds 5 0 Freadosiani
wlawuu Shore A A NASEIU ASTM D1415-88
[5] Tufinua wagARAsINEaNSVaRDY

3) ArsNAdaURIUN1TIaRILle91nusISA

(Compression Set)

nrsnagaunisdasaiesarnusedaniu
1M TG ASTM D395 [5] TaoAtunaasuiimnamn
Usyanes 125 £ 0.5 fladwns anwawiduisnau
AAURUguEnans 29.0 + 0.5 fadums naaoy
Taons¥amaumun dowhduvedeulinessuing
usudn wasuanslivuvsaouiiaauruanas 25%
YDIAIUNUNLAL wé’amnﬁuﬁwﬁ’]ﬁauﬁqmﬂqﬂ
70°C Wunm 22 flus thepmaaaussnainge
uagidunamousonnYanaEoy 197l
AN 30 u¥ SN s AN Ye StuTR ey
SnAda warAunsnANNS SRR ElesanusaSn

5. Nan15398

NANISAN M AUTRANIINIUAINYDILNIETIUINR
ffidnzarrduisuludSunasneiuy wuth

5.1 auUdanun1ses (Tension Test)

shenatuguannnsHeas s TT AR UL

nzamrdusiuluySina 0 100 150 wag 200 phr
LU NAROUANURAIUNSALALA FUTRAAIINAIUNTY
FausIFa (Tensile strength, TS) ANNENSALUNS
fn9uwm (Elongation at Break, EB) wagarlgdad
300% (300% Modulus) Immm‘%’auﬁumaamﬂugﬂ
fuuad (Dumb Bell) nadaudaadas Universal
Tensile Machine fada88n5152 500 fadinsee
U wanisdnmau R UMY waadInnsed 1
wazandl 1 89 and 3



U 3 atufl 1 ansnan - Squaeu 2561

waveIin:a W AUt DURTdoduTANINIONTWYDIT1ISSSUTID UNAJITUJ13 Y

A5 1 AUURAUNNSE9YB9896 55U ANRUS I ane Nz anUauTnduseny

N . _ auUAAIUNTA
Usuraaingaruranunau (phr)
TS (MPa) EB (%) Modulus 300% (MPa)
0 14,04 793.94 2.23
100 3.28 364.65 1.16
150 2.47 283.84 0.96
200 215 238.38 0.83

15

(MPa)

10 4

-

AUATUNTUABLTION

0 100 150 200
snendnnganthduiiu (ph)

= o ' aala o £ £ B owo W
AN 1 ANUATUNIUA DU IR B 91T SR AT USH 1 Insa U dud T 19y

1000

800 4

600 -

400 -

200 -

ANuAEINsaluNsERLYA (%)

0 100 150 200
WBuradnzarrdusiu (phr)

MAA 2 ALEsa s ERIuIAYesaEsSLT AL U SN nza 1 Unaudus1 ey

CSNP-JOURNAL|043

amAT I Iaa T e E aRaeneld 1



5 3 aduil 1 wnses - Squisu 2561

UNAJI1UJ3 Y

L O — o
wagosmn:zarthavulunidedy UAnINMeNIwWI0I91Isssuda

ha
[a] n
1

# 300% (MPa)
»
|

Ao

o
U
1

0 100

150 200

Usuaninzaauinaiu (phr)

< A e o e e g o T L%
ATAN 31&1@66?1 300% weuNsssurIAndUSnamnzathaudiudg iy

- A o A

INATNA 1 ez g 1 69 21N 3 waved
YSunauangatUrduinausoau U AUS U
Aousefs arunsalunisinouein wavlugda
ﬁJ 1 Ll ¥ 1
§ 300% U FUTAAIILATUNIUADLTIRS AN
aunsalunistinaunin waglugdad 300% den
anasnuUSuiaaaainza U au TR LYY
-=\| =9 & 2 ar ;i 1
Winsndsunandngartdussuilawladluens
LWdmuramsanadnuesens lngeun1arednIngan
Undusdudluunsnegseninenisinitowiaves
aglglaana MbimsdnGesivesagldluana
= o = o o By & 1 i o
Basdudusudeulasn vlidadudesinadng
SEUINRIVDIYNETTUT RN UL INZATUIRUU 3
wavilaUSuanainganUrdauinsuinduysun
& P & @ o o s &
Weasnsdauduvindgasdovas srowmnliadu

b2 va YV E&A

ansn LtaudRaunisisvoneessuAfnas
vnga1drdudiduanasnuUsuiuLanyan
Urau UL ALY

AT IEaTiun I TE R wneld 1

044‘C ‘NP

5.2 auRauauuls (Hardness)

g19fitugUnnISHEN s I AT UG INga
ﬂﬂéufwﬁuﬂ%mm 0 100 150 way 200 phr i magou
auds Tnwdsudunaaeulidanumn 8 s
10 fadums vnsquindramiudaiug 3 quds
5 90 foiniesinAuulauuy Shore A udIw
Aeds wafildainnimegey wansianised 2
uag AT 4

= =3 o dal
A157199 2 ANUD9YBIBNSSSUT RN US LU
wnganUrduanaiusinaiy

‘I.l%&l"lf}!l,ﬁ"lﬂsa’]ﬂ'léal AL
115y (phr) (Shore A)

0 81.67

100 82.33

150 82.67

200 85.67




0 W e o -
wavoJn:aauiunicoduian1IN1eNIWI0Ig1ISSSUE R

U 3 atufl 1 ansnan - Squaeu 2561

UNAJI1UJ3 ¥

100

AULEe (Shore A)
3 bt

8

mIIII
0 100 150 200

Yiuauinzatdiduniuiu (phr)

- s s W s B oar ar
AW 4 ﬂ’;’l&lLL‘lI':‘fl“ll’a\‘iﬂ’]ﬁﬁ'ﬁ'ﬁu‘?j’mﬂuﬂ‘immLmﬂza’i‘ll’]ﬂam’muﬂ’mﬂu

HADINANSISR 2 wasAA 4 WU ArAnawds
L fnTuR S aE N g d TR
Wasonludngarduisiu fesdusznovuns
fanoulaeanleduioddng (Si0,, Silica) Fail
Taseadramaaiiwudisadudann Al duans
sRasHusslugaaunssue

5.3 aud@dunisdasuilowinusedn (Com-
pression Set)

n1sneasumaInIsIadilosennuseda
AUURTgIU ASTM D395 [5] Tmaﬁ%umﬂau
fanuuuUssang 12,5 = 0.5 Taawns anwvae

d =% o B:! o
gaungdl 70°C Wuan 22 alus U NAOU
E]Bﬂﬁ]’lﬂﬁ:aﬂ_l wazidFunsaaoue NN YANAHDY
Manaliidunan 30 Ui KAINTUR IRANwN
YIIBUNAADVINATS LAYAIUIUAIAINITAAG D
d @ o d
LDI9INLTIDE WANTTNAADULAAIAIRNITINN 3
a
LAZAINT 5
d ot ar d @ T
MINN 3 N15WAILLDIDINLTIDFVDIBNTITUY
Ao e o ¢ ¥ owo as
NHUINL N a1 UIaNEN AN

9 I3 T |
Jsuraainzanunau AT3AAAIUBY

sty (phr) NN (%)

0 97.40
-=f T ¢ P
Wuenadnilduenuaugnans 29.0 = 0.5 daduns
N o e 100 97.45
nadaulaen1sinaunul neuddunedsuliing
, L » o . 150 98.42
FEUITLAUDA Ltaf,‘uuangsl%umaauum’mwu']
& ” B e wrowe 200 98.96
arad 25% VDIANUNULAL REIIINUUUILIIGBY
120
3100
ag 80 -
EX
= 60 4
g
g 40 -
g
N 20
ue
& 0
0 100 150 200

g ot
Yunandnnzamiauisiv (phr)

AT 5 TG EDIINESORURILEITUTRTARUS I RvaTUNaN T sy

CENP 045

amAT I Iaa T e E aRaeneld 1




5 3 aduil 1 wnses - Squisu 2561

C‘. GJ [ s as
INAISN 3 wagnInd 5 WUl N1sIRED
e nusidaasiiudus U3 unandngaiidy
gnl al 4:5 @ d & as [
ity FelvafizanrdnsiunsnaaauaIA UL
wszUSuaangatU ANt uR i Ru unaTw
ATNEANEUYRIIANAIATINEINTTALUATIAY
ndusuTafndalesnuliuanisididinean
e A&
Urauntrutu

6. ayUNaNTIUas Bl UB UL

nan AN seUs B A nya gty
Tifnadoautfinianien meesessssumaf 0 100
150 way 200 phr wWu31 @uURAIUAIUNIUD
LIIFeAILEINSabUNSTAI UL uaaiu@é’ﬁﬁ
300% HAranasm LIS aeadnzaiU gy
P douaniRduaruuduaznsdadiasan
L5980 eziingunuUnandingaurdusinshy
Pty

LONENSD19DY

[1] wawss uene. (2556). vilavpaenuaynIsiiny.
Audmnaluladlaneios Taauieni uae Audide
waluladena.

2] . (2550). msk@anduanssadaluens.
gaansuazmaluladens sansifie
msanesgAamnTsieslng, 99 1 aduf 2.
30-38.

[3] Ygygyriy Bunsiand. (2555). nslaeinau
ifuduansdainlusssssud. 21583
enmaiuazwmalulad iivedeguaTe i,
14(1), 30-42,

[4] Zhong Xian Qoi, Hanafi Ismail, Azhar Abu
Bakar (2013). Characterization of oil palm
ash (OPA) and thermal properties of OPA-
filled natural rubber compounds. Journal
of Elastomers and Plastics, 47(1), 2015.

046 |C-NP

AT IEaTiun I TE R wneld 1

UNAJDTUJ13 9 wavoIn:a Wauh DUl dody UAn1IN1ENTWI0Ig1IsSSUTIA

[5] Storer R.A. 1994 ANNUAL BCOOK of ASTM
STANDARDS: Rubber. Volume 09.01. U.S.A.



T 3 atuf 1 unsian - Squreu 2561

UNAJI1UJ3 g

BITE WA SEBLUIY DA ﬁﬂlﬂé
Uttapen Phalpleuksal and Benjamart Choomanee?
1

Agtyns wumlnaBidnnseding Inedulyatineues E-mall: pholplueksa@hotmall.com

2 o = W e o & = ¥ 5 .
ASTIUNRNMT MRUNIMNTURY IMENRUAUATEUDY E-mall: benjamart rte@hotmail.com

at 1
unangs

nsIelilTagUszasaiie 1) ssnuuuiazasiaaniunfedihesseeiniy 2) Wisuifsugadeings
= ar = ' = a ¥ A wy a A a
Mvsnganiunawaranudnvgulunisdeusduresanindeguiessaednilu 3) mszduaiugs
vouadunfogUigssezAiny AvangaudednwuzvosaednndeludSeuaigiisueuuuiiowsy
2 w A = 2 S 2y o i a e ' 3 P
Fauuma 4) AnwimuRelvvesglfiendundesthesyogdniiy nan1s3de wun wdndeyiie
sreginfulyl Ussnauday 3 seuu laun syuui 1 fe lanhindeuiuseauisdaluiBannsaniuauld

= g o ! = = 2 = ¢ @ o
2 WUy s wuumvaNmIsaIndliiLazswuumUANEIUSlNY STULT 2 Aie menLASaeiwnmdTuLAY
: A o Pay A 5
waznasunugUnsaimsuwnd sentuuiiesiuisarudzanlinunguiaiisldngUasainmsunme
" @ L g A = 24 J 0:' @ ﬂll dj I o
sevianenagUlesveeinily seuud 3 Ae uindlwethediesnuuuniietIedulLANAEAIN
e 1 ) td a2 I 1, ar &J = ] =3 2 %’

igtheazandanmsuguneunawasdigliasanlunsiuievesiheiinuautanisavioluionh
wie nsndouLenUINM nansiUSsuiisuradimasgeenaniunge wudn gedsmdsdaameniy

ca o A v o d a A e A LT B TN - [
Indifls Toanededesfian 8.71 Jundl Lildswu wdeudqlad Luidan1swaadloneasunaiss Ass

a4 g = @, o A’ - 1 s g Sn S

HaNIsUISEAUAMNEIBNAI ISR e sYa s AN LTI vaNsRdnwass v asaneu NG o ludSeua
al vy a e ] ol a a o m 2 o a
VUIsURUUURBIRNEaNaNTE Y 190 WUALWAS hayseuy 200 WURLAT Tnevilireaedans,
mslvavasnsif 60.66 nassau?l way 61.66 veasoudl uasarufimelavesaniindogihasoy
o A ' o, o .
wnu wu lnesugldianame lvegluseiuiniae

AndAgy : edinfesthesyesiniu wunfensdnlulfi duiesyussinily



A 3 atfudl 1 unmeu - Aauneu 2561

UunAdZ2l1udlyg

— % - L0 — -lLl
msWwaundnindedlogs:g:wnwWu

Abstract

The one that is proper to time and flexibility of moving a level of IV poles for convalescents,
3) to find the height level of IV poles for convalescents that is proper to the nature of IV poles
in the position that convalescents lay down on a bed and sat on a chair and 4) to study the
IV pole users’ satisfaction. The researching findings revealed that IV poles for convalescents
comprised of 3 systems: the first system, the semi-automatic IV poles that could be controlled
into 2 types, which were electric switch control and remote control; the second system, the
tray of medical tools and the box of medical tools designed to facilitate nurses who placed
medical tools between nurses and convalescents; the last system, the chair for convalescents
desiened to facilitate convalescents towards first aid; moreover, convalescents would be more
convenient to defecate, do the toilet activity and relax outdoors. The comparison result of IV
pole transmission revealed that timing belt transmission least spent 8.71 seconds in average,
guiet and well-moved; it did not come off when it was tested many times. The result of finding
the most proper height level of IV poles for convalescents that was proper to the nature of IV
poles in the position that convalescents lay down on a bed and sat on a chair was 190 centimeter
high and 200 centimeter high with the average of liguid substance flow rate at 60.66 drops per

minute and 61.66 drops per minute. The IV pole users’ satisfaction was at the highest level.

Keywords : IV Poles for Convalescents, Semi-Automatic [V Pole, Convalescents
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Abstract
The objective of this research was to compare the decay of organic waste of earthworms
with the nature of the obtained product as the path of managing organic waste in households
and communities. The organic waste was divided into 4 kinds: food scraps, dried leaves, rinds
and vegetable scraps. The research findings revealed that the most proper organic waste used
to feed earthworms was rinds, vegetable scraps and food scraps respectively. Earthworms

quickly spent time on decaying. The natures of worm castings from the earthworms were
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soft, dark brown and odorless — obtaining the orange brown extract of worm castings without

suspended sediment, water stratification and stink. It was also found that the amount of worm

casting extract using rind waste was the highest following by vegetable scrap waste and food

scrap waste whereas dried leaf waste took several time to decay and granted the least extract.

Keywords : Earthworms, Foundation Material, Worm Castings
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Abstract

The objective of this research was to compare the process of hard facing welding. There
were 3 applied different welding processes as follows: 1) Gas Tungsten Arc Welding (GTAW),
2) Shielded Metal Arc Welding (SMAW) and 3) Flux Cored Arc Welding (FCAW) that affected the
mechanical properties of bead and micro structure of the bead. The experiment revealed that
GTAW Process had the maximum hardness of 58.72 HRC and the least wear rate of 0.29 gram.
According to examining the micro structure, it was found that there was the great amount of
carbide, from molybdenum and tungsten, in the bead; therefore, it was obtained the maximum
hardness in this experiment.
Keywords : Micro Structure, Mechanical Properties, Hard Facing Bead
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Abstract
The objectives of this research were to study the overall operation of the cooperative store in
Chonburi Vocational College and to analyze the financial tendency and the overall operation of
the cooperative store in Chonburi Vocational College. This is considered the analytical research.

This research studied the secondary data from the note of financial statement, the profit and loss



misfngganismMitivgaisiuannsaidnerdsardrifinsrgaus 41ia
lowUs:andldnqui) CAMELS Analysis

= ar b =
Ui 3 avud 1 unsAx - Hgungu 2561

UunAaZ21udieE

statement, the business report during 2014-2016. The data were analyzed from the finandial ratio

according to Camels Analysis Theory comparing with the ratio of large cooperative stores in average

called peer group. According to the result of studying the overall operation in 2016 when comparing

with the ratio of large cooperative stores in average, the quality of assets and the capability of

service was at an unsatisfying level; the sufficiency of capital towards risk was at a satisfying level;

the capability of making profits was at a satisfying level; the rate of operating expenses towards

profits before deducting operating expenses and the growth rate of reserved capital must have

been adjusted; the financial liquidity was at a satisfying level. When studying the financial tendency

and the overall operation in 2014-2016, it was found that the overall image was better adjusted.

Keywords : Operating Efficiency, Cooperative Store
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Abstract

The objectives of this research were to develop the place management model for specific
technology learning, to study the satisfaction of students who used the service of the specific
technology learning place, to study the satisfaction of outsiders who used the service of the
specific technology learning place and to study the learning achievement of students who used
the service of the spedific technology learning place. The samples in this research comprised
of 50 students, who used the specific technology learning place, majoring in Tourist Business
Management, Phuket Vocational College in the academic year 2014 from simple random sampling,
including 50 outsiders from accidental sampling. The research was conducted with the following
tools: the evaluation form of quality by experts, the evaluation form of satisfaction of students,
the evaluation form of satisfaction of outsiders and the summary of average score achievement
of students. The statistics were applied to this research as follows: percentage, mean and
standard deviation. The research findings revealed that the specific learning place comprised of
3 parts: the theory room for 40 students, the operating room with tools or 20 training uniforms
for students and the professional operating room for the service of outsiders. According to the
quality evaluation result of specific learning place by experts, it was found that the first element,
managing good environments and atmosphere and the second element, managing supporting
resources, had the guality that passed the designated standard in all aspects. The students’
overall satisfaction towards the specific learning place was at a high level. The outsiders” overall
satisfaction towards the specific learning place was at a high level. The learning achievement of
students passed the standard of guality assurance at the highest level according to the standard
of quality assurance.
Keywords : Development Model, Technology Learning Place
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Abstract

The objectives of this research were to make the insulator covering aluminum wire of copper
cable lug joint, to find the performance of the insulator covering aluminum wire of copper
cable lug joint and to evaluate the users’ satisfaction towards the insulator covering aluminum
wire of copper cable lug joint. The research findings revealed that the insulator covering
aluminum wire of copper cable lug joint was evaluated the quality by experts at a high level.



U9 3 atud 1 unnex - Tqureu 2561

UunAdZ1udq e

misunlrunimslnlvaiausuuargsaliisuindonilainaiual

When finding the performance by comparing heat from two methods, the first one was to link
aluminum wire to cable lug directly before linking to electric appliances and the other one was
to link aluminum wire to copper wire and then link to cable lug before linking to electric
appliances, it was found that the heat level of cable lug with the second method was 7.53
degree Celsius in average or considered 15.93 percent. When evaluating the satisfaction towards

using the insulator covering aluminum wire of copper cable lug joint, it was found that the users’

overall satisfaction towards designing was at a high level.

Keywords : Insulator, Aluminum Copper Cable Lug, Aluminum Wire, Copper Wire
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