Journal of Energy and Environment Technology ISSN 2392-5701

http://jeet.siamtechu.net Research Article

m‘sﬂnqnmﬂ%’m‘suﬂamﬁﬁﬁL%aqmmw‘lumsaanuun%nsﬁavlaﬁ'tﬁamwﬂaaﬂﬁ'ﬂ
dusuan

APPLICATION OF QUALITY FUNCTION DEPLOYMENT IN THE SAFETY WOODEN
PUZZLE DESIGN FOR KIDS

NA A35T NOBAT LANEN3E " NIt NBINLAKS' LA INWURKE LEIENT’

Jongkol Srithorn"’, Kritsada Phengarree’, Kingkan Kongkanjana' and Kasemsan Saengsan’

1m°nﬁ°m’5mmiuq@1mwm AUNITIAINTINANFAT YA1IN mﬁ'ﬂmﬂhﬂaﬂqsm?

Received: March 25, 2024
Revised: May 20, 2024
Accepted: May 24, 2024

* Corresponding author email: jongkol@sut.ac.th

UNANE

mi%’m%ﬁﬁf@lqﬂi:m&ﬁa (1) ﬁnmmwﬁaamwadgﬂﬁwiaﬁwﬂﬁna"l,ﬂﬂﬁifﬁwuqmmw ez
(2) LauaLmealumiaanLmuﬁwnmavlﬁl,ﬁiamwﬂaa@ﬁ‘sﬂ@U‘L%mﬂﬁﬂﬂ'ﬁuﬂamﬁ'lﬁ%aqmmw NENAIBLN
Juginavasvandntisany 3 daw 89 12 T $1mau 30 au inumuwdayalaslfuuuseuniy 5 du ldun
MUIFG MUIUUILLAZNTEBNLUY fndszlamiilasy dudsmsnafiushen wazsuiu 9 waziszynd s
mﬂﬁﬂﬂ'ml,ﬂamﬁwﬁﬁuqmmw (Quality Function Deployment: QFD) I@UWﬁmqmmw (House of Quality: HOQ)
MugslunsinsununsasnuuuLazRawangald nan153senuin duanudasas odvidw 6 Uszidn
Tagi3usddumunzunuanuidgidanafaunigaludoiosiga laun vuawed lidniauly (Gooa:
14.54) nunuuazdtiininiun (Fesas 12.39) azenadaandsudandasy (Fouaz 12.22) U A AN
WIIWTI (S8R 12.17) ﬁﬁlﬁvﬁuvl@‘fmmgm (Gauaz 7.79) uazfSoy (Fauas 6.52) lasfuwinisnsesnuuulas
w31l A snwelidasfamalnninit 3.2 wudwas uszlitesni 6 ioudiuas ﬁm%‘ulﬁnmq@‘ﬁ'j'} 31 dasrh
nldfenuudsussuasimiinin ﬂ&iaaﬁmﬁ;ﬁaaﬁmmLLﬁaLLiamn@iami’ﬁ'};@ fdasAanuhiiniingasanaan
Ieine lfanTnzinauuazdasinaGoy

o o a A

ada: mafiansudasminiidsgunin tugunin Snaald

ABSTRACT

The purpose of this research is to (1) study customer preferences for wooden jigsaw puzzless using house
of quality and (2) propose safety guidelines for designing wooden jigsaw puzzless using quality transformation
techniques. The study involved 30 parents of children aged 3 months to 12 years. Data was collected through
a 5-part questionnaire covering material, design, usefulness, maintenance, and other aspects. Quality Function
Deployment (QFD) and House of Quality (HOQ) techniques were used to plan the design and development of
wooden jigsaw puzzless. The research revealed six safety aspects ranked by technical importance, including
appropriate size (14.54%), durability and lightweight (12.39%), cleanliness and absence of foreign substances

(12.22%), sturdy packaging (12.17%), standard paint color (7.79%), and smooth surface (6.52%). The design
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guidelines summarized that wooden jigsaw puzzless should be larger than 3.2 cm and longer than 6 cm for children
over 3 years old, made of strong and lightweight wood, and packaged in sturdy boxes. The paint should be durable,
free from toxic substances, and the surface should be smooth.

Keywords: Quality Function Deployment Techniques, House of Quality, wooden puzzle
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u
o
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Aa oA a4 a
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a & ' @ a9 o A o @
lasfl N fa drvastayaf ldnnuuuseuna uaz 1, 2, 3,..n Aa Suwaudaya

§I071 2 LWAINLTNUA AN (House of Quality) Iml‘ifgﬂLmumﬁmiﬂzﬂ@Uifaauﬂi:ﬂauﬁaﬂaﬁuﬁaaﬂWS
284§N#" (Customer Need) LUATANITINIUKY (Planning Matrix) Fafnuanisinaiiafidasnis (Technical
Requirement) LWATNANNFNNUT (Relationships) ﬂ’]‘i%’]ﬂ?’]NLﬁiﬂ’]Lﬁadlumﬂﬁﬂ (Technical Correlations) LLas
$1AUANUEIAYVBINNUFNWUS (Priority Relationships) Lﬁaﬁwvl,ﬂ;jummamimsaammmaudu%ﬂmﬂmﬁa
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3.3 mstﬁmam’mﬁaga
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suamsanmstausnoe bl LanALeisIsINAGia (Geometric Mean) nuuusaunulagiassiauan A
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4. HAN1SANBN
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Tagutsidugingay 3 §% 1o 4.1 ANNAALWUYAIIIRUINOUATIULAZNAANARULIVIAHAINAITLENINTD ba)
4.2 wamiﬁﬂmLm%ﬂﬁ'}uqmmwmaowﬁmﬁmeﬁ%ﬂﬁnavlﬁ WA 4.1 NANITONUUUNRAN WM anLU VI ND 0 bal

auanutlaaany

U 1 % 1 U 1 a u {2 U Y
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= v 1 Q/ [l v 1 a e fﬂn‘ Y v 1 ldl <
nmifnmanudaImIzeInduaedvdinasesdanianimsianse ldlaslddugmniw lusdun 1 duly
;4 d Y. o L2 5 e . o
@INANTNN 1 TILFAIAMUDAZUWRY BIEIAHNIUATIBINNTLAUTINTE [T LAz UBUEIaUANEIATY (IMP)
MNNIITInzuuuANIdaImslsudaszfaduanudainivasgnddenianmaiansa ldlasldiugmnw
. dl Qq: v 1 Al dl v v tdl o s o Qs £ 1 Q

(House of Quality) aaaNT1N 1 Nswua 5 du wudl Fngunasasdasmannfigaluduiag 3 d1au ldun Jaq
Unenndulandasufiiduduanudagunin (IMP=4.92) 'S'a@ﬂ%ajﬁvl,xil,ﬂmhuﬂﬁsl‘*ﬁmumﬁau (IMP=4.88) uazd
anunumu lddemisiie lenwlduu sansaseaduld 1IMP=3.93) muau ludustuuuuszmysanuuy
fafigUnavasdaamannfigaluduwiag 3 §10u ldun &alslunsiann danudseantldinagin wazhifians
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AUDIITITNRTIETIA (IMP=4.80) uazpadiduiiaulanatvaudanldian 9 Sfaunusnd jannsuadu
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789 3 d16u ldud 1Audnsde (IMP=4.72) fusraamsinuduss ussavaaanlduiu (IMP=4.70) uazviiaanu
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SYANBOL TUTDINIAIPIUTUAT WON. (IMP=4.92) 31A1800L LANTRUNUVBILEK (IMP=4.88) LasTURIULIITH
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= A ¥ o o A @ o 0 o
M13191 1 ﬂ’)']llﬂﬂ:LL%WllﬂdWTﬁ%ﬂa%@ﬁﬂﬂﬁ]’]ﬂﬂ’]ﬂauﬁ]ﬂ‘ﬁﬂvmLLﬂZﬂzLL%%ﬂ’]ﬂUﬂ’ﬂNﬁ’]ﬂiy (IMP) (n=30)

LAUANNABINTT
. . . N N 1w Tay oy
AMANEMZAMNABINTIVIRUNATDS . = IMP
fign nane fign
(5) (4) (3) (2) (1)
1. fanunumu lidemeads Tsnuldun 27 2 1 4.84
fanTaNaIAnle
o 2. fbminnwamansdien mansanduisu 23 6 1 4.70
"§ 1o lidusuasodatdniaaian
= 3. fﬁ@;ﬂi’lﬂmnﬁaLtﬂanﬂaauﬁtﬂuﬁumwm@ia 29 1 4.92
§UNN
4. Lﬂu'j"a@ﬂmiﬁvl;immhumﬂ“ﬁ"mumﬁau 28 1 1 4.88
5. AnvoiiiuinGey lufueuunanay 27 2 1 4.84
3 6. fluwalwnjisanaiiadasridnniu 24 5 1 4.74
é %%aﬁwauémﬁwgﬂ
e 7. FumIBN axqaan munInnaiuldie 16 11 3 4.38
g 8. JUnTImInw Laflouay wasdduuyli 15 10 5 4.26
e RannaInNnane
E? 9. danulidniinga aanaan ldie 25 3 2 473
s 10. FAlFlumsdany Sanadseadyld 28 1 1 4.88
a1 uaglidasaziazan
11. gagsalidnldanudo uaziuauinisfiaz 27 1 2 4.80
37 LEUaES SRR
-§ 12. vaasufiauldnasautnlidn o 20 7 3 4.51
5 fufsumusng dnmsuetu vinli
= aaua laldiaansinnn
E 13. RIESUNNBZMNUMIAAINATIZRLAS 28 2 4.83
wityn
c 14. \AUINH19E 26 1 3 472
E ;% 15. fnaNurza1ade 18 11 1 453
35 ué 16. ﬁmigﬁ‘wﬁﬁuﬁum UITvadulaunn 23 6 1 4.70
& 17. ﬂw;q%’nwm,a:sﬁamwﬁuvlﬁd'm 19 8 3 4.16
18. TIANLONLLN LANIZFNNLVOILAY 28 1 1 4.88
19. wae ldpauiudiialy 25 1 4 4.50
_ﬂg 20. TusInLI9FuIY Jaupn’led 26 3 1 4.81
E 21. fidatunelimsian 22 3 5 4.15
22, fieTasmansdanual SUsasnaIIw 29 1 4.92
fuAn wan.
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vadu 13 78 LAZANABINITVBIGNAN (Customer Requirement) YaFw 22 78 uazANI197 2 WEAIRTLAZULY
R1AUANNIIAYNIINAAA (Technical Priority) naan e ne'lsy LLEI:E‘]J‘ﬁI 2 WRAY Pareto Diagram L&AIS1AU
ANNEIAYNI9NATA (Technical Priority) ﬁm%’waaL&iuﬁwnsna"l,ﬁI@ﬂﬁﬁnimmuuummﬁwﬁ'@ (IMP) ua2vinns
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1 U o =3 { v { 1 ¥ v & [} 1 Qs
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Technical requirement

3171 2 Pareto Diagram ugadsauANNEATYNIINATA (Technical priority) §nTLvadEUInDTe 1
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1) fanumuniy Wdenedy MHanulduiu seadiu 4.84 9 3 9
2) fuminuiwemneidin anansavduduls lddudunse
& 4.70
B .
S |sewnnanau 9 9
=
e o o o o )
3) FaqusimandadanUaeuiiudunsiedeaunin 4.92 9
4) Wutaslninliwnerunisldnundeu 4.88 3
5) InvailnuiiSyy Liflveuuwvaunu 4.84 9
2 |6) funalvajitemeriielesiuiinnduviodveuduitrayn a.74 5
g
@ |7 #dumepnu avgen aansaveudiuliie 4.38 9 1 1
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2
2 |8) gunssmvay aflousds wardigyuuuliidenvainvane 4.26
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= = -
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19) wigeldinemaududitily 4.50 3 9
-
= & & & v
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P o @ o @ a . L. A o e v
MN1I9N 2 ASLWUIIALAMURIAYNIILNOWA (Technical Priority) Na(ﬂnmmﬁ]ﬂsﬁa‘lu

GialafT] ATLANHHENITIDNULLY AZUURANNF1ATY L2 Jonaz Sosazazan
(Technical requirement) wmaha (Percentage) (Percentage of

(Technical priority) total)
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