Transactions of KSAE, Vol. 21, No. 1, pp.17-22 (2013)

8 x4 X HSY otHE 2/t
ZsF.
Eolthstm 7|A AIAR CIRfRIZ

Copyright © 2013 KSAE/ 121-03
pISSN 1225-6382 / ¢ISSN 2234-0149
DOI http://dx.doi.org/10.7467/KSAE.2013.21.1.017

MS2 &% si2o] 2t 917
of & &

A Study of Optimal Braking Force Proportioning Magnitude
for the Braking Stability of a 8 x4 Vehicle

Kwanju Kim"

+ Juhyoung Lee”

"Department of Mechanical System Design Engineering, Hongik University, Seoul 121-791, Korea
Y Department of Mechanical Engineering, Hongik University, Seoul 121-791, Korea
(Received 17 June 2011 / Revised 21 May 2012 / Accepted 16 October 2012)

Abstract :

Design of braking system is one of the most critical subjects in vehicle stability. In this paper, optimal

scheme for brake force proportioning of all-wheel-drive vehicle is proposed to guarantee the vehicle dynamic

stability under plausible drive circumstances. A brake force distribution of generic 8 x 4 vehicle is calculated

according to proposed scheme and braking stability of this vehicle is verified by using a commercial vehicle software,

Trucksim.
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Fig. 1 Free body diagram of dynamic axle forces in the
vertical direction acting on the 4 axle vehicle
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Table 1 Selected generic driving conditions

Table 3 Proposed braking pressure proportioning values for

S zA Sz | ca2n@dAs 3 plausible cases
AA T, o= u) P1:P2:P3:P42)
A ST 20ton 03 WEAEN) | R A g
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Fig. 2 Distribution of braking force of each axle for maximum weight case
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Fig. 3 The AWD Vehicle model in TruckSim

Aol A 48km/h o] 27|SE2HE A A
U ] bS] Aol A3t S HE
Shitt k=B A b o] Als 4= IMpat SMpa
FE = SMPa2l 7HHA o2 35MpaZtA] =AH o2
7M1 Z T

Artaae] A} growe= 2pake] A7k, Al
A, Al AR A 2E 54 Al " gk 2F
&2t So] Ay kel gk mlane &S ATk

A A} kT 2 2 Fo) Al5E 9 7S Fig. 4
of eIt 1] XA} HA = AR+
A= TruckSim & 2 3k Zko]th TruckSim o=
Els 7]'7]'#1-:—, AlsA, AlsAIRE 2t 9 Alsd
2 2 A Aol oy g 141 %Table 40l
7“8]0]—0:] ERH AT 8714 €] 74 FAEE
o] Aot dXlake= A& &ﬁQ'.
2 A= Y S gld= At
4% ko] 7} 2450 Als- 2 W skt AlE b A
= WAEE AT dEl = 159 AlE
] WA EE 45 1] 9)5ke] Table 5ol 0171 #|
Y H& Wslo] W& 2] AEE TruckSim S
S g5°ﬂ‘4’51"41 ‘jr‘:":ﬁo"?—f;qﬂ'
AR 2
& & AU 'r7ﬂ %/QE"% 73“0}—4 2= 1
5, 25800 o] A5 35, 45 AleE e W
B97F Als Al Al B & 2polE B

Table 4 Dynamic behavior of the AWD Vehicle model according to brake force variation in TruckSim
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I ES = =REl Edyd = A5 A= ASAL | 35,45 A | 1525 A9 | ) e A5

A5 942 (MPa) (g) (m) (s) (kN) (kN) e i At )

1 0.0615 66 15 74 7.94 0.54%°] ) ok

5 0.286 14.6 3.2 28.8 42.1 2.5%°] 2k

10 0.568 7.6 1.6 44 98.4 6% ol A

—

15 0.85 53 1.1 44 172 47 2 éfl

20 0.84 6.4 1.4 64 135 1= A A

25 0.866 6.4 1.4 72 172 —4= A

30 0.85 6.4 14 84 168 3= PE

—2% -

35 0.88 735 14 88 152 X

/ +
Front(1%, 2%)

and Rear(3%, 4%) Lockup

Front(1%, 23) Brake Force (N)

20000

0 20000

20 sERxEZSE=2F M2 M1S, 2013

Rear (3%, 4%) Brake Force (N)
Fig. 4 Comparison of the brake force results by TruckSim with those by hand calculation for The AWD Vehicle model
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Table 5 Braking force ratio of each axle for identifying the
braking sensitivity

A% | 1% | 2% | 3% | 4%
1 0.3 1 1 1
A= 2 0.5 1 1 1
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Fig. 5 Trajectory variation of 8 x 4 vehicle by changing brake
force of first axle only
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Table 6 Driving Condition of AWD vehicle for verification
of proposed brake pressure
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Fig. 6 Trajectory of center of mass for the AWD vehicle for
driving condition case 1

12 - 2I1EdA
w0l [\ . HOEY
) ~ EROEY
8 — - gEFY
6 o .
— n
?z. b o 1
T — X o mttme—e—
P 12 3 A s TeiTTTTE
s-2 X Time (sec)
Z 4.
Za
.6 !
]
.8
.10
12

Fig. 7 Yaw rate of the AWD vehicle for driving condition
case 1
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