NUEJ

Naresuan University
Engineering Journal

nsussliuauduRusvasUsEanSamnIsuTn AuanURduusn wasdawdslunszulaung
dnTUFUNUNTOU MemAliANIINTEANBNTNNTIRMNIN
Evaluation of Relationship Between Brake Performances, Properties of Brake Pad

and Hot-Pressing Process Parameters by QFD Technique

pIVGLY 1103, Use9u nasulng
Anutida Makmee, Prachuab Klomijit

a1 3PIN15IANSNUIAINTIN AEIMNssuAmansLasinaluladonavnssy uivendedaling
Department of Engineering Management, Faculty of Engineering and Industrial Technology, Silpakorn University

"Corresponding author: ked.anul7@gmail.com

(Received: 23 January 2020, Revised: 263 March 2020, Accepted: 1 June 2020)

unfAnga

goanunssunsHandnusniinsudstutunniy lsenizlufuresmunin Yssdvsamnisusnisgneonuuul
povAusInTdeIN1TIesgnEn wilumsvageulstAvsnmiudarmenlunismadeukasiiniliineg auamuedi
windsgnaumulasmanaaeuaaiimamea e sinusnnawiu Sddunszuiuntesdn nisuaumssatugUiiitou
Wunszuaunsiddaiign WesandmansenulasnssiugaiasifimenenmuazUssavsnmasinisiusn :1nmsAnen
UIEniegns wuidigasied B 1ugnsiifuadnge Inswdnuin nuveadslunszuiunisnandi udiianisfeaiouain
anngs FsmaduinainniseuaunisrEnuaznisnanuiisliaseunau gausrasdvssnsinyiaiunisliinada
nsnsEentidnmnin WelssifiuanuduiusuesUssdnsamnisiusn auandAvesiiusn uasdauusly
nszvIUNMISATUIURLTSou iteLduuuamisnisianauaunakan 9nmsfnswilinsuigesadl B gnesniuy
UszavBnmilasiiuanuanuisalunisiusngs fdaudsdrdey $1uau 5 dalunszuaunisdatuguinidouldud usdn
gauvndl e $1unuedilunisne unzszezenuifindt Safuusis 5 fulsdsmansznueganndenuantivesiniusn
wazUsEANTAINNITIUSN mﬂmiﬁwmmmﬁmdwmmﬁwﬁ’agLwiasGT’JLL“dsIﬂEJmﬂﬁﬂmiﬂﬁsmwﬁ'}ﬁl,%q@mmwwudwﬁﬁh
dndrumnuddnyusiaziuusegi 15%

v
s =

fdndy: wadansnszaemthildanann fusn Ussavsamnisiusn auaudRiusn nssuiunssntuguiissiou
Abstract

Due to high competition in brake pad manufacturing especially in term of quality, brake performance must
be perfectly designed to meet the customer needs. The performance testing of brake pad is practically difficult
and relatively high cost, so brake pad quality is controlled by physical property tests instead. In production
process, Hot-pressing process is the most crucial step because it directly affects physical properties and
performances. The study asserted that formula “ B” from sample manufactory was high value and mass
produced with low manufacturing waste, yet it received lots of customer complains. It could be expected that
the process control and the detection couldn’t solve all problems. The objective of this study was to evaluate
relationships between brake performances, physical properties of brake pad and hot-pressing process
parameters by using Quality Function Deployment technique (QFD). The relationship evaluation was a tool to

help process control in production. The result showed that formula B was originally designed for high stopping
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performance. Also, it was found that there were five parameters of hot-pressing process; pressure, temperature,

holding time, number of gas release and lifting height; that had high impact to physical properties and

performances of brake pad. In addition, QFD technique showed the significant weight of each parameter which

was 15%.

Keywords: Quality Function Deployment (QFD), Brake pad, Brake performance, Properties of disc brake, Hot-

pressing process

1. uni

HLUSA Lﬂu%}umuﬁﬁﬂﬁmhiwmmﬂ fintididndey
Tunsngasauazazasnius iugunsalfitierdesiu
Anulaenduvesldiusagud Tutagdunaindiiusnd
nsudsiufusnndu Tesmglufuresnmnin (Ministry
of Industry, 2010, GSB Research, 2018) 4 g na1n
muansalunvgnsn Ussansnmdu o veadiiusnf
doduFosddy Titezdu nmsinvesiiusnuaray
LU MILAALEEY NMTAARY WAEAUNUNIURDENINNTS
T3 ﬁLﬂudauﬁwﬁﬁﬂuﬂﬁﬁm%u‘Lﬁ]Lﬁaﬂ%a?mﬁwaa@ﬂﬁﬂ
Fsaginndenlimsaiunsldany

Ussﬁm%mwnmmﬂﬁua@;ﬁ’uaaaﬁauﬁﬁﬁﬁg fio Yani
Muagnsruiundn feaosdudasdnansznulnenss fu
anufnIan1enIn (Physical properties) wazanUalging
(Mechanical properties) vinlidusndusz@nsninnis
wsniuanensfueenly (Wilairat et al., 2018)

nadenanilduaydeulunisndn Wudunouluns
ponuuurAnfuslrinsstugnénganiimng dsagiinig
nrvaeuUszAnsnmnsiusnvestunulidulumunis
pankuy win1srdnlugnainnssuliaiunsansiaey
Usgansnmnsiuanldlaenss iesanildlddogauas
sTEglIaIMAaauNIY 9dnsAIuquAMAINlagnTg
A5 UANANTRAN1INELA AMANUALTINANALNUATS
ATIvEaUUTEAENNIAERSI (1SO, 2008)

ui¥niedraduuitnndndiusniiinsmanasy
JszAnsnnlutuneuvainizeanuuuieiaiomadey
launlufitwes (Dynamometer) Tunszulunisnanil
nsrUruNISATuIURLSeu Fudunszuaunisiidwe
nsgnuAUUsEANBAMNITUTNINTIER NTrUINTERTY
sUfnifeudunsiliteueiiinu §isonaneiduand
fimnuudarfantmdsaniu inliudumdnuazadl
Anfu wagyliRIUINIFUI1MaEaNYUEAINADINIS
dielanunsndsznaufindald Inefinsauauauamves
H1usnlngn1snsivaeuauatdAnIanIgnImLaznIg
PITABURIBEEA YT

Utnsedaiignsiadl B Juugnsiedininisndngs &
yardudann inveadelunisndndt wiiindyminig
YoasuiFesussaninmiesads Feillenagediszuums
munluiligtuenazdiliasevaquiyiiaaiulunis
W30 WagnsnvaeuamnmEliduiusiuUssansnnd
gnénlésu viliiusniignanldfuiinisldanuilaf
UsedAnsan lngludiuvesusenazldnisimsiey
TounnToInaznansznulunITeoNUUULAENIZUIUNIS
(DFMEA wag PFMEA) L uflugiulunisesnuuussuy
AIUANANAMLAEATIIEEUTB T U o Feilagiy
DFMEA uag PFMEA fslaifinsioulostoyadu vinls
svvumsinuliaenadestu lunuidedfadunis
Uszgndldimaianisnszanentilidenanimuuudeag
(4 Phase QFD) losannluwad 1 uT¥ndaeg14d
MsAnwANuFeInIsvesgnALilonanuiesnisves
anduduludaunadaugs Fefeansiungugniiiilda
gl Mamldnnnisdud lununsdnwddddmad 2
uay 3 iUszgndlfifioAnwauduiuduesseansnin
N5LUSN AMANTRANINIEAINVDINNUIN WaENTEUIUNTT
SnduguRwidou Tugnaiedl B vesuisvinesns ey
wwInlunsia FMEA vesuievsialy

2. @NESHAZIIUILNNYIVDY

2.1 Bnusn

HLUsn LﬂuqﬁmaiﬁﬁhwsaaLLawqmmimﬁ'auﬁmm
s thuusnileaduseneundnyiavun 3 @ Tiun usumsn
Wil wagndmiurlisuvanuareldafniy

pafUszneutaivoadedinusnaimisaudsldiiu 5
nay lowd @158a (Binden), lrliuas (Fibers), @157ng
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