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R, I {EIRHKRE HBTahe D (ke)
W-B Wi, #EE2) A2l (m)
H, ! #Ee 42l

%0] (m)

W:axle weight

Heltire 2l 8]
ATA EAd7bA 2

apakA] 5=
TITT T YT %= F =tire drag
I zZre]l AF 7} fFAHEF] dynamic axle .
22
weight 8] front2} rear= olsf &K (2), (3)e] %] = )
B w2l 4] FK(6)2- dynamic axle weight (2, 3)
Dynamic Front Axle Weight ol Agsled £ axe oA WA= tire drag=
L -
DFAW=F, +AF—F,+ % V\I/{:B obef & (7),(8)°] "zl
f H Front Tire Drag
=Wx (% Fs)-I-WX—(-}— x WtB

=W( % Fot * X% x gHle) @)

FTD =DFAW -#R=W(OA Fo+ "X"g
f 4 # o
{ e "X'gel k=)

He N e,
x W-B )X/‘n {7)
Dynamic Rear Axle Weight Rear Tire Drag
DRAW—R, —AF =R, —W. i x Heo RTD«DRAW 4, =W] (1 ~%F.)
” LA H ----------------
—W (1 —%F,) — "X gx Wx i —"X"g Xyt ) ®)
=W{ (1—%Fy) — "X"gx V\I/-I-tB R(7), (8)2 H#o] & Bdihol] Dl BHfTE | o
& idial drage]™, 4 WEES] brake 7}
................................................ (3) WEbE 4 9 actual drag & A FHate] W,
2 (2), (3L % (ratio) B HFA7|d, o}z axle drag-actual (disc brake ¢] 73-9)
A @), )7 == caliper effective pad g x brake
— _2xhbore area * radius factor
Front Brake Ratio (%) “Rolling radins
FBR=%F,+ %AF = (-Ei ) X pipe_line pressure(P.1.P)
«t? w<wo)  Xpipe line pressure(P.L.P) . (9)
" " H 100
'|'(W>< X" g B X_VV_“‘)"'(4) axle drag (drum brake 9] 7-%)
Rear Brake Ratio (%) 2 X wheel cylinder area Xbrake factor
‘ rolling radius
RBR =1 -%F.=%R,— % AF
X drum radius XP,.L. P
R, on u, = T R (10)
”’(W ><1oo>—<w>< X eX g7
FilEr o
XLV\})) ................................. (5) 714 K(9),104

2= (2" 2)38F o] tyre &} k™39
Fated]

tire drag (F) = ez - W

o4 H¥Ystd axle drag/
P.L.P3§ A% front al 73,-?- AFz} #&la,

A5 AR olz} AFd obel & (), (12
2 A=E + el

ks rear <l
2%} tire drag 2 -8 2l ® =)

axle dr
........................... (@) AF =& AR =5 50F
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................................................ {11)
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.
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o - ﬂ’ﬂ-‘?}] HEE o 4 £ return sp-
ring £ 0l 7|2 AFo] Azl AzEtE £z
'ME7) (threshold pressure) 2 front brake o 4+
BF 2t A%}3, rear brakecl4+= BReletx
ghal. 2ejwl ofdl AL 48 5 Uvh

o=

.f = (P.L.P—BF)xAF+ (P.L.P
—BR) X AR

W-*X”g = (P.L.P —BF) x AF

+ (P.L.P—BR) X AR +rverens 13

A7 A RO Aelstd "K'gHEE)Z #
g5l $13led AAAe = Wagt pipe line pre-

ssure & & 5 9lc}h
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................................................ ;........(14)

2w K)ol A idial 44el o] 4 2] dynamic axle
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15), 16& A& + ek

FTD = (P.L.P ——BF) N AF e (15)
RTD = (P.L.P —BR) X AR +rrererrrvivensesd (16)

219 A9, @64 ¥z HeL 4o
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sl ®& FRea oba Kae] ek
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o= (RFEAR—%Fs)
. _AF )" ALK
i‘/{”’Fs AF—G—AR] —~w.s &

LlEe A& graph® a8ivg o9 3, 47}
Hel 2384 = £ oA wheel lock & 4§}
= g2 Vel E Aeld EEC 75/524 graphsli
o
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deceleration
(& 3)

2E 3 B o e ulke} o] —EANC
2 Hife] ol HEE HHEE % front axe
weight + static fREEdl B v} AFabE gins o,
Yt 2 rear axle weight = AF ubZ B /3HA)
ek

2] actual tire drag 7} idial axle drag®c}
A5 4 wheel lock 7} Qo] viAl Ao} wheel
lock 7}. -2 goll A Pojvbad tire 7t FHIER
o] dojvie HEEEES ETFSx, HE A+
AR A Hi=52] F4 ¥t Bl BAEL,

229 idial torque £} actual torque o] o3l
A skl K (7), (8)3 K (9).00& o) &3k

Idial torque front

ITF =~ FTD X rolling radius

—W(%Fu+"X"g yig— )RR - )

commercial vehicle brake performance
75/524 EEC

unladen

= == ==front axle

------ rear axle h P

Z 1.0

. laden

1.0 7 T ’ N
= ====fronl axle -
."

----- rear axle '

Lo

Idial torque rear

ITR =RTD X rolling Radius

Atual torque front

ATF (R) =axle drag x rolling radius

_ 2X caliper bore area X effective radius
rolli fus

Xpad g XP.L. P
RabiitoRaS 530 X}i{(rolling radius)---24)

(disc brake 73-%-)



torque rear
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BEERMTBEEE/ Vol. 4, No. 1, 1982/9

200.
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Idial laden

st Idial dr/o

S i

200.

400, 600. torque front

(08 5]

ATF (R) =—axle drag X rolling radius

2 theel cylinder brake _ drum

bore area factor " radius
romfg"rsdilg
_P.LP g, o

(deum brake 73-¢)

o] 4k2] idial torque 2+ actual torque 2] front
e} rear AF&E 7+ B FEE graph ® Vepiwl, L
Y5 ek el

2A5F 29 front &+ rear 4}¢] 2] torque &
fils idial ol A= o = el Al Fcoh

a3 WEL brake © idial ghf§-S whelz
T 2le AR 8 4 debd FhA HEfee) 3l
o BEER BB brake BB A= EHRS
torgue 24t JERA] Hel, 7] ladeniREES}
driver only KB 4 Z range 7} vl=A Veht
= commercial vehicle §5% H 97} A4 act-
val & ol WEl 4HY A7} sk el
it ko] REEAe) sk

veh4] &1 A Ts}=iel idial laden 9} actual §8-&
22 @ driver only 4el el 4 over torque 7} A

24 wheel 8] 2 lockinge] YUeld Aol
driver only AFeH 2 wtFm laden R el 4 bra-
king torque 7} EAtetA Wi Ho] Aol A
olvh. a4 A ehel EREEHL Fashe
braking regulation ©] 97 == =32 FMVSS
105-75, % =AY EEL 75/524, Sweden F—18
5ol vk e fxl & AR o= AE
ol v},

a2 ERAKES FIASY MEAES Eo =
=} wlA Z3FA) Y (vehicle data) o] A = glc}
T FHA s Fhg At JIghsEE-E Bitet 4

Bz} '
71 A B A €1 (vehicle data)

Laden weight, total --------- 1, 234 kg (12093N)
Laden weight, front «s:srereseeireeeseees 46.4%
Driver only weight, total ---985 kg (9653 N )

Driver only weight, front «--e-osvseeeeas 53.5%
Pedal $RLIO +rresererrerrrrttorrmmennnnenaenanaes —
Wheel Dasge --wwrrrrereremrrerorersiinanes 2.337M
Tire size r-rovrovememmnen 6.15" % 13” (inch)
Tire rolling radius -«reessrrreserrenes 0.275 M

Height of C.G.Laden «+oeoererannenas 0.48 M
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Height of C.Ga Driver only -------- 0.47 M

24 #K@4),(5)5 FIMAFI] laden#KHE2F D/O

WHEo A 0.8g Y o (regulationd] Al o)
idial braking ratio & T3 E=h

FBR = %F, +%AFn=(%x1oo)

r i H
+( X8 g 100)
Laden $k7E
FBR=45.4+(+0 8 337.><100)

—46.4+16.4=62.8%
RBR == 100—62.8 =37.2%

D/O #h 1

FBR =53, 5+(0 Bx -2 xloo)

337

=53.5+16.1=69.6%
RBR =100-69.6=30.4%

o] HEYEE laden fAREAN A 0.8 g WM
B 7% front £} rear 9 weight &fi 63:
72] w]go] == driver only fREEF 0.8g HZE
B2 BB 7% front?} rear 9] weight 5B
£ 70:309] wEel "HAwk =2 HWERS
brake 3&t&H=® o] ratiog Zeksheof Jeh

2.8 ™ laden $AE2} driver only HRJEel 4] 0.8
g ® MOEEES] W%t idial torque B Tated W)
K@2), 232 FlIFAE

Laden #RHE
ITF = W(%F, +"X"gx 2 ) e RR
= g W-B R
0.48°
— 1,234(0.464+0.8 X 515-10.8
X0.275=170.6 kg-m
ITR = W|(1—%F, —"X"gx 5 |4 RR
19 _ 0.48
,234(0.536—0.8 X 5532108

% 0.275 =100, 9kg-m

Driver only #£H8

0.47

ITF = 980(0 527+0.8% 5 35

208

*0.275=148.3kg-m

0.47
2,337

ITR =980(0.473-—0.8x )0.3

*().275=67, 3kg-m

é) @A FH¥S idial torque 2} braking ratio, Xt
vk ¢, 71 EAFE (24 A] AHE- 7HERt brake) =Y 5%
e AY %o %3298 Ugl actual brake
2 A%k brake regulation o] £ =& 7=
shviétvl A el RAAslx e okxel I
@l 4 el brake data. B AAde] A= W=

: ) Front ?f\?l:\ brake
Brake data Type dise brake (leadipg &

‘ 15C bra trailing)
Eff. Radius/Diameter mm 101 203
Lining, # _ - 0.40 0.38
Cylinder DIA o 48 17.8
Cylinder Area mm? 3,617 249
Threshold Pressure  KN/mt| BF=69 BR=403
Brake Factor -~ | 1.0 2.2
Lining Area mm? | — 1 -
Master Cyl. Dia. mm —X —
X Stroke

47 AlKe =Y e actual brake ratio & 73l
4] idial brake ratio 2} ®|XxEke] Bz} (1), 12
£ FIASkS,

_2Xcaliper bore area X effective radius
AF =
rolling radius

Xpads  _2x3,617x101x0.4

275

=1,062.7 (1. 0627)

__2 Xwheel -¢yl. area X drum radius X B. I,

AR rolling radius

_2x249%101.5x2.2
775

=404.3 (0.4043)

Front brake ratio (%) = AFA-EAR %100

~ToEa o a0} 100 =72 %



Rear brake ratio(%) —100—72~28%

Idial 3 actual & wZsted B D/O 4

of} 4] idial front 70%4lul actual 72% = u] =8} .

1 laden 4ol o] 4% idial front 7} 63%¢°] 7 ]
Toll actual front 7t £F over ¥ ¢ wheel lock
Z. fu# Fs4de] vk 2w rear 7l lock
Se Anch 2l Ft Wolth e

w2 EEC75/524 graph & Lelzted zas)

Bah R09,008 o) &l & m AT HEUE

al wheel lock ] "_a"*ﬂff}-w‘:— g & Al4ksted 2AL

Laden YAHERF front wheel lock o] 4l &}z

g =

(K _AF X AR x (BF —BR)
— Wx (AF +AR) _

_1.063 x0.404 (69~-403) _ _, y
L 2t 04y~ —0-008085)
rx g — _BaXBFu K

(Fy

AF H, -
AFFAF M XW.B "

AF_ _  1.063
AF +AR  1.063-0.404

-0.72

H, _ 0.48
W-B 2,337
Ma=0.199 Xgnr

_0.1X0.464~0.008
0.72—0.1%0.205

=-0.205

-0.055
”R=0-2°£‘ﬂ] Xgir
_0.2x0.464
0.72—0.2x0.205

#,=0.307 Xgn

_0.3%0.464—0.008 _
= 0.72--0.3%0.205 —0-199

=0.125.

#p=0.4 Q;_].‘H X" g

..0.4x0.464—0.008
©0.72—0.4x%0.205

=0.278

Kr=0.54d “X"gp

0.5x0.464—0.008

~-0-72—0.6%0.205 0363

My _=0 644 ”X”g(r)

0.6x0.464—0.008 _
—4$75=0.6%x0. 205 0453
/‘n“o-7°£“ﬂ ”X”grr'»

0.7X0.464—0.008 _
=0.72—0.7%0.205 —0-39

Hy=0.8 Q‘ﬂlwﬂ "X" g

0.8x0.464—0.008

—0.72-0.8x0.205 _0-653
l‘n“o-gﬂwﬂ X" gy
_0.9%0.464—0.008 _ .

- 0.72—0.9%0.,205
=1 .0ad = ”X”g(ry

~1.0X0.464—0.008 _
—0.72-1.0x0.205 _0-885

Laden ${fE rear wheel lock o] 3%l g+

LAV E S _ _Hu x,(l""%F,g)_K
X'em = AR H,
AF AR ' #"W-B

AR 0.404

AFFARTT.063+0. 404 028

H, _ 0.48 _
W-B " 2.337 0405

#r=0.1 °E1.“H ”X”gm)

_0.1x0.536+0.008

—~0.2840.1%0.205 ~0-205
Hr =0.2 Oén:}] ”X”g(m
_0.2x0.536+0.008 _
0.2840 2%0.205 —0-359
/“n=0-3 inﬂ ”X”E(R)
_ 0.3%0.,536+0.008

0.28+0.3%0.205 0494

Mz=0.4 Oé‘ﬂ] ”X”g(m

_0.4%0.53640.008 _
0.28+0.4%0.205 0614

HFr =0.5 Q‘l“ﬂ ”X”E(R)

_ 0.5x0.5364-0.008

—0.28+0.5%0.%05 _0-721
/-‘fa=0.6q.i"ﬂ X" gm
_0.6x0.536+0.008 _ oo

0.28+0.6x0.205

BREHRS TR/ Vol. 4, No. 1, 1982/11



12/8% B

Me=0.7 Qe "X"gn

_0.7x0.53640.008

0.2840.7%0.205 ~0-905
}lﬁso.sn?l“ﬂ ”X”g{m
_ 0.8X0.536+0.008 _ o0

0.2840.8 x0,205
Driver only #kRE front wheel lock o] w3l =
g =
Mu X %Fs + K

__AF __  _H
AF+AR *"W-.B

” i
X'gn =

(Wt =557 —0.201)

#p=0.14= “X"gr

0.1X0.535—0.008
=70.72—0.1x0.201 - 0-065

Mr=0,2 C:—l“:\q ”X”gr F)

0.230.535—0,008 _
=70.72-0.2x0.201 _0-146

Hx=0.34a "X"gr

_0.3x0.535—0.008
0.72—0.3%0.201

Hr=0. 44 “X"g 5

_0.4x0.535—0,008
~ 0.72—0.4x0.201

=0.231

=0.322

#e=0.5%9 "X"g,

_ 0.5x0.535—0.008
0.72—0.5x0.201

=0.419

Me=0.6%9 ”X”g( P

_ 0.6%0.535—0.008
~70.72—0.6x0.201

=0.522

He=0.7%af “X"g,

0.7%0.535—0.008 _
—70.72—0.7 <0301 633

Me=0, 8% =} "X"g F

0.8 X0.535—0.008
=0.72—0.8%0.201 _°-7°1

#a=0.9%92 "X"g,,

0.9 %0.535—0.008 _
~0.72—0 9x0.201 —°-878

He=1. 004 "X"g,

1.0 %0.535—0.008
0.72—1.0 <0201 ~1-92

Driver only Hk¥E rear wheel lock 6] %<4 &}=
g,
Mr=0.11) ”X”g(m

_0.1x0.465+0,008
0.28+0.1x0.201

He=0,2 ”X”gue)

==0,182

_0.2x0.465+0.008 _

~70.28+0.2x0.201 0315

Mp=0.3 el "X g

_0.3x0.465+0.008 _ - ..
0.98-10.3 X0.20] ~0-433
Hep=0.4 0_'__]a:ﬂ ”X”S(m

..0.4x0,46540.008
0.28--0.4 x0.201
He=0.5s] “X"g .,

_0.5X%0.465+0.008

= 0,538

0.28+0.5 x0.201 —0-632

#R =0‘ 6 aéww ”X”S(R)

_ 0.6X0.46540,008
=70.28-0,6 x0.201 0716

Hy=0.7 el "X"gn,

_0.7X0.465+0.008 _ . ¢
~70.28+0.7x0.201 _0-790

g =0.8 2= ”X”G(R)

L4
_ 0.8%0.465+0.008 _
0.28+0.8 0,201~ 0-862

M==0.99a “X"g.,,

 0.9X0.46540.008 _
~70.2840.9x0.201 _0-925

He=1.09w “X"g,

_ 1.0 X0.465-0.008 __
0.28+1.0%x0.201 ~0-983

Zejd AR)S AFEste £H& g (MIEE)Z
% o7 $i8r P.L. P& File] Bz

W x”X”g+AF x BF + AR x BR
~ AFFAR

P.L.P~

Laden jiKHE

0.1g ¢l P.L.P=



_12,093%0.1+1.063 x69+0.404 x403

1.063 +0.404
=985KN/m* —+10kg / cm®

0.2g ¥4 P.L.P

_12,093x0.24236,159

1467 =1809.6—+18
0.3g ¢« P.L.P
_12,093%0.4+236.159 _yuas o0

1. 467
0.4g<ds] P.L.P

_12,093x0.44236.159 _ .
= 1467 3458 —35

0.5g ¥4 P.L.P

12,093%0.5+236.159 __ 4o0,_.
- 96 4282-+44

0.6g ¢« P.L.P

12,093 x0.6+236.159 .
na 1.467 5107 —+52
0.7g %= P.L.P
12,093 xX0.7+236.159 _ —
1,467 5931—+60.5

0.8g ¢l P.L.P

12, 093X0.8+236.159 _ —
1. 467 6755 —~68.9

0.9g4d« P.L.P

_12.093x%0.9+236.159
1. 467

7580—+77

1.0gd= P.L.P

12. 093 X 1:0-+236. 159 _
- a6 8404 —85.7

Driver only £fE

0.1g ¢« P.LP

9.653x0.1+236.159 —
= 1467 =819—8.4

0.2g 9« P.L.P

_ 9.653%0.24236.159
1.467

=1477-+15
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0.3g ¢ P.L.P

_ 9,653x0.34236.159
1. 467

=2135—+21.7

0.4g s P.L.P

_ 9,653 x0.4+236.159
1.467

=2793—+28.5

0.5g ¢ P.L.P

. 2:653>0.54+236.159
1. 467

= 345135

0.6g9 P.L.P

w 9,653 %0.6+236.159
1. 467

=4109—+41.9

0.7g 4= F.L.P

_ 9,653X0.74+236.159 _ o,
- T 4767—48.6

0.8g¢= P.L.P
- 9.6563%0.84236.159

487 —5425-+55. 3
0.9g¢s P.L.P
~9.653X0.9+236.159 _ pae 6o

1. 467
1.0gd= P.L.P

9,653 X1.0+236.159 —
- 1467 =~ 6741 —68.7

2.2 laden® driver only 4REEEY 4 &2 &

HEEE ("X"g) ol wlEl idial torque & TEhod ®=}

Laden $KRE

IT-— W(%F.+"X"gx

WeE)#-RR

0.1g ¥+ IF,

0.48
2.337

=-=1234<0.464+0.1x ) x0.1x0.275

= 16. 4kg-m

0.2 Ul 1T,~1234(0.464+0.2x 5 510 )

%0.2%0.275—=34, 3kg-m

0.3g A ITF=1234(0.464+0.3x%3%)

x0.3%0.275=53. 5kg-m
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ITz=

0.4 U 1T, —1234(0.464++0.4 zoég87)

x0.4x0.275=74. 1kg-m

0.5g %= ITF=1234(0 46405 x -2-48 )

2.337
x0.5x0.275=96. 2kg-m

0.6g <l ITF=1234<0.464+0.6>< 0‘48)

2.337

x0.6x0.275=119.6kg-m

0.7g Al IT, 1234(0 464--0.7 x —2z 48)

2.337

x0.7x0.275=144 .4kg-m

0.8g <lal IT,—=1234(0.464+0.8>< 0.48 )

2.337

x0.8x0.275=170.6kg-m

0.9g 4 IT,.-=1234(0.464+0.9>< 0.48 )

2.337
x0,9%0.275=198,2kg-m

1.0g Y 1T, —1234(0.464+1.0% 552 2.48 )

2.337
X 1.0x0.275=227.2kg-m

W(%R,— "X"g X g ) 4 X RR

048)

0. 1g°M IT,-1234(0 536—0.1X 50

x0.1x0.275=17. 5kg-m

0.2g Ll ITR=1234(0.536-0.2>< 0-48)

2.337
x(.2x0.275=33. 6kg-m

0.3g Ul ITn=1234(0‘536—-0.3>< 2034387)

%0.3%0.275—48, 3kg-m

0.4g 4™ ITR=1234(0.536—0.4>< 0.48 )

2.337
%0.4X0.275=~61. 6 kg-m

0.48 )

] = —
0.5g <= IT, 1234(0.536 0.5% A8

®0.5x0,275=73. 5 kg-m

0.6g %= ITn=1234<0.536~-‘~0.6x 0.48 )

2.337
x0.6x0.275=84. 0Okg-m

0.7g % 1T,,—1234(o 536-0.7 % 0 48 )

2.337
X0.7x0.275=93. 2kg-m

: B _ 0.48
0.8g < a ITR—1234(0.536 0.8% 2_337)

%0.8x0.275=100.9kg-m

0.9g s IT —1234(0 536—0.9 x-2-48_ 2034337)

x0.9%0.275=107.2kg-m

1.0g D) ITR=1234(0A536—1'.0>< 20-?’,*3”37)

X1.0%0.275=112.2kg-m

Driver only 4k HE

0.1g 9= IT,=980(0.527+0.1x 2034377)

%0.1x0.275=14. Tkg-m

0.2g Ul IT, -=9ao(o.527+o.2x 2054377)

%0.2%0.275=30. 6kg-m

0.3g Y IT, ==980(0 527-+0.3 %~ Bg)

%0,3x0.275=47. Skg-m

0.4g ¥ IT, =980(0.527+0.4>< 20-34377)

x0.4%0.275=65. 5kg-m

0.5g 2} IT, =9so(o 527-0.5 X 0;;7)

X0.5x0.275=84. 6kg-m

0.6g Ul IT, 980(0 527+0.6 x24T 203:4377)

%0.6%0.275=104.7 kg-m

0.7g 4 IT, =-980(0.527+0.7x 3-3‘%77)

x0.7X%0.275=126.0kg-m

0.8g Ul IT —980(0 527+0.8 x24T 203"1377)

x0.8x0.275=148.3kg-m

0.9g 9 IT,— 980(0 52740 .9 x - LAT 203%377)

%0.9 X0.275=171.7kg-m



BB ERFEETE/ Vol. 4, No. 1, 1982/15

0.47

1.0g 3= IT,—980(0.527+1.0 % 252%) 0.7g L ITR"93°(0-473“0'7X2.337)

»%1,0%0.275=196.2kg-m x0.7%x0.275=62. 7kg-m

0.8g Ul ITR=980(0 473—0.8% 2034377 )

0.1g oA IT4=980(0.473—0.1% 2357)

. % 0.8x0.275=67, 3kg-m
x0,1x0.275=12, 2kg-m

0.2g A= ITR-‘980(0.473 0.2x 203%77)

0.9 ¥ IT,—980(0.473—0.9x 252)

%0.9x0.275=70. 8kg-m

x0.2x0,275=23, 3kg-m
1.0g = IT —980(0 473—1.0X 5= 0.47 )
€ " 2.337

0.3g el IT,=980(0.473—0.3X st )

x0.3%0.275=33. 4kg-m

%1.0x0.275=73, 3kg-m

0.404
0.4g Lo 1T,—980(0.473—0.4x 20-3%77) Actual torque( 6= tan R0 — tan-1-202-—20°48 )
L AR 2 A4t AR oA el &)
2]3 A A2 front brake 2+ rear brake ¢] thre-
shold pressure 2| o] T& 4 glvh

X0, 4X0 275—42 3kg-m

0.5g Yol ITR—QBO(O 473—0.5% 2°3§77)

x0.5% Q.275-=50. 2kg-m — (BR—BF) X caliper x efffctive X pad i
0 47 area racdius
0.6g < IT;=980{0.473—0.6 X 5=
g e ITy ( 2'337> — (403—69) +9.8+10Xx2x36,17>10.1 X
*®(0.6%0,275=57.0kg-m 0.4+100=9.96kg-m
rear
kg m
1504
Q2
. W N
Q:\ Q-‘b ’ - -_id-;a] laden
100 o -
Qe -
% QCD - . /
Q N - /
b N - "
Q.
P .
o o2 < | - /
9 ” d\ﬁ\ ar . /
5049
oF X ] 45\
s /
, -
Z . 56,/
el 1 | | I
A / 50 100 150 200 kg-in front

(2% 6)
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6/8% B

laden

tyre friction pressure

K 1.0 kg/om?

0.8 129
105

0.6 90
75

0.4 60
45

0.2 30
15

0.2 Q.4 0.6 0.8 1.0r
decel

Hell A AR 2 5L o] &3t graph 2 2
gd 286,287 Reh 2¥74 ¥ EEC
75 /524 regulation uhEFIo R A 7b AE
Aelek mkekell wxl gowd YAk AL brake
data B <4 (wheel cyl. area, caliper bore area,

drum radius, effective radius, pad 4, B.F. &

driver only

tire friction

pressirce
1.0
“ kg/em?
0.8 120
105
0.6 490
75
0.4 60
45
0.2 30
15
0.2 0.4 0.6 0. 8 1.0g
decel.

(33 7)

AL olehe Fabat Al4d M3 YA 3}

whol <-gst 3l

7] %|$le] micro computer

S)5he] ohAl AlAbshol wEolok wFek  AAF
Lo examination [or all eategorics
T of vrhicles exeept M1
N
-G
tyre road
adhesion original
H amnex 10
AF
L2
0 L
3} -8 1.og
retardution
1 (lr—
- §
G
Lyre road altermative
adhesion annex 10
He
JAF
al
] o
g 8 1.0

retardation

o
14+ %% AbaFEo] brake A Eol) A
E‘k‘\%‘ E'E—C‘] 5—" 7é H}-E,].n% _E_ K—]%% :ILE‘L"H 9-‘-]_"11
gret
1.0 )» cxamination [or vehicles
of eatogory M1 only
B
N:a
Tyre road
adhesion
Ha
4
J2r
o 1 . X - .
o -2 .4 [} ] 1.0g

retardation

EEC 75/524 Braking Distribution
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FMVSS 105_75 = |_wlINTIAL MIN. BRAKING | PERMITTED
A z <>\ EHICLE| PERFORMANCE |CONTROL FORCE
NS &S0|SPEED N cE

Si2ab DECELN|DISTCE | FOOT | HAND
TEST PROCEDURE o33 <0x (wen) fFrsece (FT) | (LB) | 18)
INSTRUMENTATION CHECK |10 | - | - [ 30(40)| = 10
15" (PRE-BURNISH) 6 (M [N | 30 57 | 15-150
EFFECTIVENESS 6|M N | 860 216 | 15-150
BURNISH PROCEDURE 200M | D| 40 12
2% EFFECTIVENESS 6 M IN | 30 54 | 15-150

6|M [N | 60 204 | 15-150

LM IN | 80 383 | 15-150
15" RE- BURNISH 35|M | Dl 30(40)| 12
PARKING BRAKE 2 M 30°% GRADENT | 125 | 90

2| L (OR 20%+PAWL)| 125 | 90
3% EFFECTIVENESS 6| LN | 60 194 | 15150
PARTIAL FAILURE L| L| D 60 456 | 15-150

LM | Dl 60 456 | 15-150
INOPERATIVE POWER/ASSIST | 4 [M | D| 60 456 | 15-150
15" FADE & RECOVERY 3M | D 30 10 A=10/60

5 M | Dl 60 | =15

5M | Dl 60 |5-15

5M | D 30 10 A+20/A-100:0,6A
2% RE - BURNISH 35M | D| 30(40)[ 12
200 FADE & RECOVERY 3M | D 30 10 B=10/60

10M | D 60 | =15 -

5M | O 60 | 5-15

5M | O 30 10 B+20/B-100r0,68
3R0RE - BURNISH 35(M | D| 30(40)| 12
4™ EFFECTIVENESS 6 M [N | 30 57 | 15-150

6|M |N | 60 216 | 15-150

LM N | 80 405 | 15-150

LM |N | 95100 607/673 15-150
WATER RECOVERY 3(M | D 30 10 C=10/60 |

5|M | O 30 10 Cr2S/C-100n 0,6C
SPIKE STOPS 10|M [N | 30 200 (IN0,08SECY

6|(M [N | 60 216

Comparison of Brake Test Procedures

a) USA Federal Standard 105-75.
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SWEDISH BRAKING REGULATIONS F.18
SUMM ARY MOTOR _[TRAILERS
VEHICLES
BRAKE PERFORMANCE TESTS [ o [<3s00{>3500 <3500 |3500
SERVICE BRAKE ACTING O ALL MuEELS FL= FULLY LADEN

SYMMETRIC a/C YEMICLE AL = ANY LOADING
1 |[EFFECTIVENESS TEST
tMITIAL SPEED . KPH -1+ [1-} 13 [1-}
NEUTRAL= COLD —FL. Mint DECELERATION sisge? 5.8 50 58 5.0
| PEDAL EFFORT kG 50 70
_______________________ -
2 | WHEEL LOCKING TEST
ON 0.6 TYRE-TO-ROAD . NO WHEEL-LOCK £ M/sEC?
: NO REAR-LOCK BEFORE
NEUTRAL- COLD-AL. FRONT-LOCK w M/SEC?
1 |HIGH SPEED TEST
INITIAL SPEED (1.2}
NEUTRAL- COLD —FL MIN DECELERATION misec?
PEDAL EFFORT [
4 FADE TEST .
BY REPEATED BRAKING Vi= BO% Y MAK BUT & KPHW 120 a0 noo)
Vi-'Yaw BUSES
IN GEAR - HOT=FL. TIME INTEAVAL SECS 45 ¢0 i55) [ % 5000
We. OF CTCLES - 15 | 20 ns) G
FIRST 5NUB AT 1.0 m/SECST ’
REMAINING SNUBS AT SAME )
t:mu. EFFORT MIN. DECELERATION misec? .. L .
e — e — — e ——— e ——— e —— —_——
s |FADE TEST ]
BY CONTINUGUS BRAKING DRAG TEST
AT 40 KPH

FOR 1.7 Kt

—HOT=— FL. ON. 7% SLOPE

RESIDUAL EFFECTIVENESS

AFTER TEST 4 OR S

PERFORMANCE TO BE
NEUTRAL~ HOT—~FL. || > 0% oF TEST ) REQUIREMENT &
. » 80%s OF TEST t ACHIEVEMENT

|7 [waTer RecoverRY e e | o | e
'  DECELERATION MISECT 2.5 25
NEUTAAL~ COLD —FL, MWAX. PEDAL EFFORT [ 1 50 70
, Ma, OF CYCLES - wns [5-3
s |RECOVERY EFFECTIVENESS ‘ B
AFTER TEST 7 PEDAL EFFORT AT— V. « 30,8
STOP Ma, 1O ' BASE TO-40%a
STOP Ne IS PE +20%a TOQ =40 %a

EMERGENCY BRAKE {:f:::;,::é,:géf;;;g,g;

9 [CIRCUIT FAILURE
. . INITIAL SPEED KPH 1=} &0
NEUTRAL— COLD —AL. Mi. DECELERATION MISEC? 2.9 2.5
PEDAL EFFORT : KG 50 70
HAND LEVER EFFORT XG 40 60
1) POWER AS5IST FAILURE ' :
INITIAL SPEED KPH a0 60
NEUTHAL— COLO — FL. MIN DECELERATION MiSEC? 2% 2.5
PEDAL EFFORT (34 50 70

PARKING BRAKE conTRBL MuTT 8

INOEPENDENT OF
SEAYICE PRAKE CONTROL

1 IDYNAMIC TEST INITIAL SPEED KPH 0 20 20 0
e ——— e ——— o —— ——_-_____.J —_———d e ———_————
12 |HILL-HOLDING TEST .
ON O.8 TYRE-TO-ROAD u. GRADIENT s 18 7 "% - 1)
HAND-LEVER EFFORT ke 40 o0 80 80
NEUTRAL— COLD—AL. FOOY-QPERATER EFFOAT KG  1a 70

Summary of Swedish brake performance requirements.
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SUMMARY ECE REGULATION 13 & EEC DIRECTIVE 71/320

'BRAKE PERFORMANCE TESTS  ||CARS & BUSES| TRUCKS TRAILERS
FL=FULLY LADEN| &eersemen, (| Mi| Mz | Ms| Ny No| Na| O1| Ozf 03| O
{AL=ANY LOADING | & vémare || 58 | >0 | >®

WEIGHT (ToMNES) 25 | >5 [may |82 »u | Sx | K-ay|as-0] >0

CTHG OM ALL WHEELS

SERVICE: BRAK_E * PROPEALY DISTREUTED

SYMMETRIC A/C VEMCLE

EFFECTIVENESS TEST senvee| i | e

'
o
DTIAL SPEED wew 80 a0 0 70 = 40 | onaxe |TIHITO) or yRALER
(TVPE o TEST) STOFPING INSTANGE - G IV+Y /180 OBV -V /130 015+V/ILE “ for MAX, WEIBHT
WIN, DEGELERATION M/ EEC s8-8 | B0 8.0 a-d A4 a4 |opTRaL| Bn (USINGZ 6.5 BARS
NEUTRAL = COLD — AL PEOAL EFFORT prt J ) 70 20 » 20 -0 TRELER -’
b e e ———— —— = -—— - - _— o py — = A e A - - —

z|HIGH SPEED TEST .
EFFECTIVENESS TESTS VARKWE 3PEEDS
(TYPE 0 TEST) FROM 30K TO G0N OF V MAX.
€ GEAR - COLD - AL
:|FADE TEST
.| BY RErEATED BRAKWG V,=BOX v MARGUT 5 KPH 120 00 [ 1zo0 L 80
(TYPE I TES_T) ;:E”’N:znvn. 5ECS 48 | =5 &0 ] Ll @
N GEAR — MOT  FL No. OF EVCLES s 18 z0 " 20 =0

FRET SNUB AT 3.0 M/SECE'
REMAING ENUSL AT TAME PEDAL EFFORT

+« | FADE TEST

By CONTINUOUS SBRAKING

DRAG -TEET AT 40 KPH
FOR 1.7 KM ON TX

(TYPE 1 TEST) wr-n t S Lo
s LRE5|DUAL EFFECTIVENESS ~FERFORMANCE T BE & AOK OF TEGT | RECUMEWENT T
AFTER TYME | TESTS.  NEUTRAL - HOT —FL AND T BON OF TEGT | ACHEVEMENT
«|DRAG TEST ] ==
J(TYPE II TEST) ORAG TEST AT 30 KPH FOR © KM OW B SLOPE
W QEAR — MOT — FL {GR O-5 M/mec’ WY ENGINE ALDWE)

|*|PRAG TEST . DRAG TEST AT 30 KPH FOR 6 -KM ON-7%° SLOPE
(TYPE Il BIS TEST) N hidalagivon
(WOR P.SV, WITH > B PATS. SEATS AND MAX. WEWHT 5> IOT)

RESIDUAL. EFFECTIVENESS

AFTER TYPE N TEST,

NEUTRAL — HOT — FL.
MB, TYPE N TESETS OMLY APPLV TO M3 - NI~ 04

vy BL OFERATED BY

EMERGENCY BRAKE ﬂ:ﬁv':u Of PABKIG

=WITHUT UBING EERVICE, EWERGENCY OR PARKING BRAKE.

~

PERFORMANCE TO BE Z78% OF TEST | REGUREMENT.

» | SERVICE BRAKE FAILURE ourw'/lnmsJ avin | 100!5\!::\!/!!!‘0
MNITIAL. GPEED RPH it
(TYPE o] TEST) STOPPING DISTANCE L] 28 25 25 22 2.2 &2
WM, DECELERATON  W/EEC 5‘: - - ag :g -
MEUTRAL + EOLD - AL REDAL EPFORT K&
HAND LEVER ENFORT  KG
MARMERGENCY BRAKES (AMD DWIDED-GIACUITS) OF
=|POWER ASSIST FAILURE TRACTOAS FOR 0,—0, TRALERS MUST ALEO
AS B BY SERVICE BRAKE OR A3 10 IF FR-EB ACTIVATE TRAILER BRAKES GRADUALLY

CONTROL MUST BE

PARKING BRAKE nEceeanent oF

SEMVICE BRAKE CONTROL

® HOL -
HlLL HOLMNG TEST GRADENT - I.] 1] L] ¥} 8 BRAKE
HAND - LEVER EFFORT KG ap ] .0 a0 &0 0 15
NEUYRAL - COLD - ML .mR ;w:mn‘m L3 0 O 70 70 0 70 |OFTIONAL
NE. ALL HAHKING SMAKES MUST BE GAPABLE NB. PARKNG BRAKE OF TRACTORS MUST N8 DPERABLE FROM OUTSIDE
OF ARBLICATION “N MOTIN" HOLD COMBMNATIONS ON |2% SLOFE [AND PROM WITHN ON P.S.Y.)

“WHEN JEPARATED FROM TRACTOR.

RATED BY GERVICE

|PIVIDED CIRCUITS  saake cowri o

URFICEENT WHEELS

CRCU'T FAILURE MIN. DECELERATION (M/SEC') FI 1-74 180 1ED 1-32 lll; b3

e
wiTH 70 K& PEDAL EFFORT I.I.‘
NEUTRAL - COLD - AL teas | 128 | 1e80 {00 | higo | .32
NB, NGT APPLICABLE TO TRACTORE FOR SEM) -TRALERS | aevem ¢ oem 1 FTE 1. 0CT. tava)

WITH INDEPENGENT SERVICE BRAKEE.

Summary of ECE/EEC brake performance requirements.



