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ABSTRACT

Nowadays, the Thailand automotive industry widely grows. Brakéxpad is one
of the automotive productions that role to automotive industry because it is the
most critical security parts. Consequently, testing products for quality are extremely
requested. However, the equipment and function tests are not enough and are also
high cost so it cannot supports to the automotive industry development. In this
work, the initiation and design of frictional test were carried out. The testing
procedure is referred to The special test jigs for friction measurements JIS K7125[5]
and Clutch facings for automobiles IS D4311[6].A study of the frictional test
emphasize on the static friction(us) and kinetic friction(uk) in different condition.
There are 3 specimens of brake pad supported by the industry company. These
specimens were test and compared between the pin on disk’s result and the friction
testing’s result. The two-sided results from the analysis correspond but the pin on
disk’s friction coefficient is more than the friction testing’s friction coefficient by
19.56%. Moreover, the coefficient of friction tends to follow the temperature.
Besides, the static friction(p) is likely more than kinetic friction(p) and will be high
difference in high pressure condition.
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WIRTFINVUIA- 10kg T 4 fou Aue 20ke 909 3 Aoy
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3.3 A5N15MAa09
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o
A19199 3.1 TWNIVAABY

gilafLusn geungi°C W54U(MPa) ALEAmY/s)

0.215,0.367,0.570

gnsA 100-300 0.0083

3 (30,60,100) ke
0.215,0.367,0.570

ansB 100-300 0.0083

! (30,60,100) ke
0.215,0.367,0.570

gnacC 100-300 0.0083

v (30,60,100) kg

msvadauTuuTsasgRsIEiiuneusrelUd

3.4.1 vhnmsidsuldnuoaeiomageu(lviave) warudnvouedosis
3.4.2 WagUnsahimnuieu uazvnisuiugumglisusui 100°C
3.4.3 Weulusunsun1shieanasuiome SAUANnIsha

U 3.14 Tsunsunisfsannmeniimes
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NMSNAEBY anmgliC uWsanuMPa) | Auisa(m/s)
Pin on disk 100-350 1 7
Friction testing 100-350 1.03 0.0083
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nswSsuiisunanismaaesdiusnadinAgnuantlusudl 4.1 ssuiulddmasin
\A384 Pin on disk ﬁﬁﬂﬁmﬂagawéﬂuwunﬁaﬂmumaﬁg}@ﬁdmamﬂLﬂ‘%@q Friction testing lag
Aduuszaviemndsaniuaatshganniaies Pin on disk A 0.229 Aigamail 100°C Tu
n1snaaas Climb up luragdidrduusenianudsaniusatiiaavesinios
Friction testing fifnwiniu 0.214 figaumgll 300°C lunisvaass Climb up wazeAndsedvs
mwmgéﬁwmu%aﬁqqqmmLﬂ‘%'m Pin on disk fiAn 0.368 figamgil 350°C lunsmaans
Climb up e’humé’mixﬁw‘émmLﬁsﬂmmaﬁqqqmmm’%m Friction testing fAuvnfy
0.349 figamai 250°C lun1smeaas Climb down dsntuazAse anauiReIty 39
dnuaznisiUAsuulaesmdulssaninnudsanuratfinanasulsiunugumgl
uen9nil Teyaninmsnaassdananidanandiiiuinadusydndandoanuaaiils
91nLA389 Pin on disk fiFgeninueias Friction testing iy 18.9%

05 -
0.45 =
04 A
X
< 035 -
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;‘C_j 025 A
"g. 0.2 -
G 015 ] _
5 01 - pin on disk
.g 0.05 1 —friction testing
uw O H T ¥ ¥ ¥ T 1 T H T H
100 150 200 250 300 350 300 250 200 150 100
Climb up Tempurature, °C  Climb down

§UR 4.2 nswinSeuifisunanisneassiusnalios

g 4.2 WunsiFsuifiounenisvasesiiuaneiles sxiuimannedes
Pin on disk ﬁazﬁﬁwé’wwﬁmémmL?mﬂmmaﬁqujwamnm‘%aa Friction testing
iudetuiueiiea widsdiauasardesniueios Pin on  disk TnsArduuszandan
deanuandsngeainiaies Pin - on disk Ao 0285  figamgll 100°C  luntsmeaes
Climb down gufsgnuasaies Friction testing e 0.257 figamnd 100°C lumsvages
Climb down iRy Ageanvesnisvanestiintvasiaios Pin on disk ogfl 0.475 4
gamnil 250°C lunsvaass Climb down wawena1nia3es Friction testing #i® 0.347
gaumgil 250°C lumsmaaes Climb up uarNHaNIIVIAGest sy AduUseavaany
\oavnuaayiiléaniedes Pin on disk ﬁﬁhqaﬂ'hm%"aﬁ Friction testing iy 21.96%
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& 0.1 - — friction testing
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Climb up Tempurature, °C Climb down
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Pin on disk ﬂsé’dﬁﬁhqqnimammﬂ%q Friction testing lnAduussansanuideaviueat
AgRaNATed Pin on disk A 0.380 figaumgdl 100°C Tunisnaass Climb down d@ausn
MaavadAes Friction testing Aa 0.278 Wigamgdl 100°C lunisvaasa Climb up #in
& seAviseuiduamuaatigaguasaiad Pin on disk UaziA3es Friction testing \Aatuil
gauvgfifisrtudefigumgll 300°C TneAwouaTes Pin on disk Wiy 0.481 dueveq
1384 Friction testing iy 0.422 LagaINEaMINeastiaziivinidssaniauden
nuvavldanniaies Pin on disk fiFgendnueded Friction testing iy 17.82%
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1nHates Pin on disk amgasiieuansnsiuliiasusazsiafiianunainiadeusiu
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E 01 - e Typ2 C
0 b ¥ H H 1 ) H 1 1 1 1
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e - P & I < . .
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NUT 4.5 1Wunsthandulseinsarudeanurativesiiusnis 3 vila ivh
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Type A Type B Type C
Pressure{MPa) P
Us Uk Us Uk ps Uk
0.215(30 ke) 0.2066 0.1891 0.3656 0.4084 0.35329 0.3268
0.316(60 kg) 0.2008 0.1789 0.3221 0.3437 0.2920 0.2847
0.519(100 kg) 0.2006 0.1778 0.3307 0.3559 0.2822 0.2774
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n.1 nsesnuuuyaliaiiuiou Heater
Fagildvinaausn C, = 452 JkgK [12]
WIwIeYALAIUToUNENNTT[13] Q=mxe xAT

Q=33kg x 452—']—- x 623K
kgK

Q =9292.668kJ
enldinan 20 wnii wlevieamgdl 350 esrnwaidoa
 9292.668k7
- (20 X 60)sec
Q="7.744kW

n.2 mssanuuulasiairuniaannadou
anansedudmiingege 112.40landy
n3iA 1 dfinrsunlvangegragdiimisraulaseing

i}ii[llll!l!l!ili

. 900mm

& oLX : 172.p6N

3111‘71 f.1 SFD way BMD maatmmegﬂﬂizﬁﬂ;iagmmmq



AUV IUSIURNUIR, UALR,

IMR =0
~(605.135x150)- (108 x 600)+ (R, x900)= 0

R _ (605.135x150) + (108 x 600)N.rmm

2 900mm

RZ =17286 N

~605.135-108 +1?.’z‘:.86+1111 =0

Rl =605.135+108-172.86 N

R1 =540.275N

NNNQAMMAIAETY
540275~ x
64.86  300-x

64.86x =162082.5-540.275x

o 1620825
(64.86 +540.275)

X =267.85mm
y = 300-267.85

S y=32.15mm
-

Amnavluauddaluauiissesx=267.85mm
Mx = 0.8x0.26785x540.275N.m
- Alnauddngaeesnsaliilviiu 72.356 Nom
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2.017N'mm

M, =121.563N.m

¥
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¥
.

BMD. 0

o \ o 1
E‘l.hﬁ n.2 SFD way BMD ?JENLLNLLUUQWﬂS%W‘IE)E\J,ﬁl‘.i\‘lﬂa’m

AWML TR, kaLR,

W)V, (0.18 x 300) + (2.017; 300) +(0.18x300) _ .o oo

ARl uAUTIsEBEX=050mm
M o =(0.5%03x54) +(302.568x0.3) + (0.5 0.15 X 302.568) N
- AR R A IO INTAIN2. iU 121,563 Nom

nnmsRnsanlvaaiansdl wuhnsdingz ifiemluudiagaianinniasanlunsm
MaveuvEnivshndanEsmngeufiavadiey
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10t
7'y
i t
C=2.8684t
y 2
10t
2 N
C=7.1316t
4 A 4
: >

o/

<t <
JU% .3 anwasmanaIn

nunguidenmaniasasaudumdnanuviiy minguRersameuiennuvuiues
AUGIVUMENAN
feld L = mugerimingin
t = AIUMUWWMANRIN
wayly L =10t

¢ Mc
9naun1s[14] o = > - N
all N I
y
. = (§I><A1)+(§;><A2)
AUUNIE 2N =

Al + 42

D) (9.5¢ x1062) + (4.5t x 9¢2)
1062 1+ 9¢2

y=71316r=¢,

d, =|7.13161-9.51 = 2.3684t
d, =7.13161 ~4.51| = 2.6316¢

fwnam 0n 1= (1, + 4, xd,") + (I, + 4, x d,")



1
= Lizx 10t x 13 +10¢2 x (2.3684:)2}[-13”@:3 +9:2 x (2.6316:)2}

I=0.833t" +56.00t* +0.75¢* +62.33¢*

- 1 =120.003+*

A1919% .1 ﬂmam%maﬂammméﬂmﬂmummg'm JIS 55-400(15]

anasRvenallaisnng)
Tensile
Auvu(mm) Yield Strength Elongation
Strength (N/m mz) (%)
(s]
(N/mm’)

#nis 400-510 245 21
5-16 400-510 245 17
16-40 400-510 235 21

a0l 400-510 215 23

a a v g ' v 1 2
auyAnIvLIERAUsINdY Smm R0, = 245 N/mm
MnesumanEvasadeliel N, = 3
unuen

245 (121.563x10%)x 7.1316¢

3 120.003¢
o1 g7 - 366938.701
120.003:%

=3 86693870
(81.67 x120.003)

t=445mm

L =10x4.45 mm = 44 5Smm
Wonldwdnainewintuaune L50x50x5mm SS400 PSS1
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