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Development of Motorcycle Brake Design Aided Program for Thermal Analysis
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ABSTRACT

Motorcycle industry, for its competitive position,
depends on part design technology. This part
design has a bulky amount of data and asks the
accumulation of  advanced technical skill and
experience, and fragmentary technical application
is not enough to get to the kernel of a problem.

Therefore, the  improvement of  proper
productivity - the starting point of engineering
design - and useful Design Methodology for
products manufacturing are needed.

Thus this paper is aimed to create a program
that outputs dynamic characteristics of a vehicle
when the data from fully understanding on
motorcycle’s brake system and induced formula
for brake design are inputted.
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EEAtelg BHolm Al2¥lE wheeld] ¥3FEo]
L& disc®t master cylinder, ® master cylinder$}
hoseZ AZ45o Y& caliperg o|Fojx Yt} =B
dolaE caliperdl ¥ &% pad’} discol ¥¢EE 7
FozH EFAUAZ dovxlz Agsls 3R
A AEHo] &gty rBgolae dudd g
213 3o AGHE 71A 849 master cylinderst
caliper cylinder 1@z o] E Alo]E <dA%E
hoseZ FAHE FYLA7} glon o fFgasrs
Pascal®] o] A&Hr}.

olglgt Bdola 84F F o sA WA sbE
3 Q@A EL master cylinder A7 2 stroke, disce]
A7 2L F7, caliper cylinder® type, -caliper
cylinder piston®] 7§14 2 A Fo] gt}

2.2 92 Forcedl 1€ 74 % 9 Line Brake
Pressure#) At
braking force F,© brake line pressure® T3l

Ag ogsdg T

F.=ng(p;-po)A,NBF(r/R), [N]
ng brake] 7<=

Auwc caliper cylinder?] ©¥ 3, cm?2
BF brake factor

D brake line pressure

=== (D)

Do pushout pressure (E#o]3ZE B& o A
71e o2 7HA AggH)

R Elo]o] o] w73

r disc® effectivedt 73

n, wheel cylinder® &

e Al 244 3 g3

aW = ng(p,-po)A, A BF(r/R), [N] ----(2)
a %é;-E) g - unitS
w i FF, N

A, 559 Line Brake Pressure®™ 2] (2)& o]&

EzzaYdUHPF

e 23 22 A48 FEF = 9ot
(1-Y+xa)aWR

PiF.opt = Z(chBFrrlc)F Por, [N/sz] -——_(3)

(¥Y-xa)aWR

P BA L BEm, P NIem] @

¥ F o statid W

X h(FAFAHE =) /L

Ay wheel cylinder area, cm?

Dor pushout pressure, front brakes, [N/cm?]
Dor pushout pressure, rear brakes, [N/cm?]
n, wheel cylinder &

23 AAALY

AAAY Sime AAZ AFHo] xtzo] L3
A ZAFE ARAAT= AFA el izt ukg A
HHAGE g Aheolu Huoelae zExX Qe
02 IFPALYE XTI Aotk AF 2E:E
Vo(m/s), Bt ZEEE g, (m/s%), reaction time
t,, application time& ¢, deceleration rise time
t,2F3 31" Total Stopping Distance S&

Q.
=
L.
=

S= VO(tr+ta+tb/2)+V(z)/z*amax—amaxtb/24y [m]——_
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# Independent
 Combination !

9
Wheel Base (mm)
Height.of Center of Gravity (mm) X
Helight of Center ot Gravity Full Loaded (inir) 375
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29 Ax4s 2 AT A4, HEY AFE IH
s 2B &= 2 HNEH FEY AFH ¥,
28] 2 £38}%, Tire-Road Friction Utilization,
A zbel] @2 %ol &% Limiter Valvelt Reducer
Valved] A knee-point5o] HolE AE HE=
Z38 4

4. 434

41 tj2=329 P9 458 2 AydHPH L A%
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Table 1. ZEAlo]E A

A2
% 2t A =@l(mm) 1,357
= % F Fkg) 132
g < A A 2
v 7] #(co) 125
E} o] of A 7] (A)90/(F)110

Ao AFEA 29 deolHE U2z AL 9
ZVZA02 AR ST Y 27|23A L Table 1%
zoo AFHE, A &=, AAALY, AFAL
5 99 ZzaddA Add & o &drh
g7 M, a3y Je= Fa9 Fr9 JEF3}EA
YZE, vl BAge vk sHg @
£33, a9 deo upbd EHAE wEde]
ZYstA 2AFo tx YAFHL a1 Fo
Ba4adz 73 sk sk Table 2 t&3
BHolze BAA txzd AAL FHoR
Hee vdA AT EFARE AMSEHG.
gazmset = ApojofA de] el WY AA2
oo £ A LAt HAs, ZFe

E $EduRe ¢4 AF A 100% ARz
A @ o A g

=3
23

42 H2E
gz dzazt FFE EHAZAAN A&

Table 2. tJ=3 ¢} s gigk A4

riction ast
material) ron)

Young’'s modulus 820GPa 125GPa
Poisson’s ratio 0.25 0.25

Pad .
(Asbestos free {%‘Sk

Mass density 3660kg/m> | 7100kg/m’
Specific heat 1034 J/ke - k |5861/kg - k
Thermal
conductivity 1.01W/m -k |54W/m - k
Thermal expansion| o oy lzmﬁ/m .
coefficient

9756km/he] £%7F Y& WA shEsivrt F3
Z A% Ay P& &3 FXAJG.
ol%& 16x B¢ &S st A& 97.56km/he)
&%) o]2W 4712 B¢ 5% £5g dh AA
Hog 25x7t 1 cycle olH, 63 wWhE3sle] FHLE
Wstel Nzke) BE £5 BES Asugd.

43 FEM 34 & 98 449=3
gz e vh@e] o dolust A, &
AWy & gEHE dAYXE Addd. ol ¥
Aste wWE RHAlo|Fo] Z&dte FAA A
30, "< (Heat Flux)9 A4t 3o F3 Fd
LA FEAUAE o] &3t AT
271545 9656 km/holl A Al &s| A &pake] 443
PFE B¢ ByolZdaM 2AE EFAYUAES
o]-g5td o] AAF AFHE TUAA EHF ol
Ao FHHE YA E Fch old LAE HA
QoA E g2z god Zhzh Urold gl
Heg Byola 2% FHAL Hyolad F4E F
x| ¢ o] A7} = £ tAA Alojd of
DA wE=o] Qerte] i FFY FHE Yo
ok gazst = Alolo] AlFAuze] wiES
LojatA & + U AF = A wiF
2 do] 248 A ¥ £ Jde d AFH
APHog BHEHo Yot a9 HE= YA
o] dAge FFT AF¥ PFEZ(equivalent
resistance network) S 25 ZAAHW, d4A FH
ZAEY 3E, R Ty Po] EAA

ap/ gr= R,/ ZRp -—=(6)

o714,
gp = Disk W %% Z(heat flux) ,[Nm/hm?]
gr = pad W9 EE 8~ (heat flux) ,[Nm/hm?]

Rp = pad 49 %‘iE 2 # 5 (conductive heat
flow) oA e €43, [hK/Nm]
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R, = Disk W8 AE LK F(conductive heat
flow) oA 9] BA43, [(hK/Nm]

BHola HAEAD HFL& AL, U2z d=s
w55 51 4| (semi-infinite solids)E A7 4 v
olfl ZAE FolH ¥ BAAAY &7t S8
A gsk7] W&o, HeolZed 2% W3yt dojut
A e,

Ck 172
QDz( Pp CpKp S

gp pp Cpkp

o] 71 A,

= #|= "]¥(pad specific heat), [Nm/kg K]
= 2= v]d(disk specific heat), [Nm/kg
K] |

kp = 9= €85 %, [Nm/mh K]

kp = dz3 g4d=%, [Nm/mh K]

pp = A= BXE, [kg/m]

pp = "3 dx, [kg/m’]

g drjen

AL AW BA4E d8f U3 BE A== F

£¥ & QeATE EASRE Aotk B4 F 2
4p _ (P Cpkp v

€ qp/qp S I WRN L2 (Jrpen)

23y gazy A= o §58 408 ATl
YA T 7 QejAe.

dp 1
v= - (8
gpt gp 1+( pp Cpkp\”*
pp Cpkp

\_5]' X“%}‘], Hol-ZéA]O 5‘—‘:}‘ IT-\_. —_—
4y Hez A di 439 %_701

Q:  FPdAy=x
av(m+—L)[2 vV —al £,+ ¢ )]
_ r
g= Soraa ———=(10)

o4 714,
Q, = AZ £FAUA, [W]

A = fz23 H=9 ddd | [m]
r = GujE &
a = #&x, [m/s”]
Vi = 3z £% [m/s]
tt = Ax A3 [sec]
tz = & AT [sec]
ojt},
44 QA F7AS
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b
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)Re°55 [W/M2C]
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P GFHERe>24x100Y o dF dAG AF

h= 070( 5

ka ) Re %8 [W/MZ"C]

D
----(12)
Z}Z}«l Heg 49y oed 2o
= Hd&ae] 34, [ m)

Re CEolER F

h= 0.04(

V:AERY &5 [m/s]
p: 379 9x [kg/m’]
n:F71el A4AS  [kg/ms]
L: EXZo (m]

7 7t 5459 HA leycled F 41GAZE Y
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199 AR 409A71XE g4 T 4Ad3] AR A
27 €58 OA t&3le dAE 4458 gla o
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Table 3. 2.3 ]EL A A

713 BHola A: 70.75mm D: 22mm

Type A A: 73.32mm D 24mm

Type B A 68.20mm D: 20mm




Fig. 10. B¥ g2z
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