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Balance of driving force and resistances
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1.4 balance Between MV Traction & resistances

F,=F +F +F+F,

T 1.1
ql0te T = mgf COS a + mg Sin a + Cpdu, +5md—u
r 21.15 dz

The driving equation shows the correlation between the
traction and driving resistance when the MV drives. If

io,l.g177T1r1p1CD1A

are known, can analyze then the driveability of MV on
the good road, namely at full acceleration pedal, the MV
may attain the max. speed, acceleration ability and
grade ability.
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diagram of the equilibrium between drive
force and driving resistance

Definition: For describing the automobile to drive
clearly be subjected to the reaction and Its
pbalance relations, usually draw equilibrium
equation to Iillustrate the way to carry on the
description, ie draw the drive force Ft and the
driving resistance Fw and Ff in the same diagram.

1. max speed and force balance for part load (see
next page)

2'uamax

3. max grade climbing

2011-11-26 @I@ a‘ E‘ M‘




‘m

T
>

. =tan arcsm{

mg

drive forces/resistances
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equilibrium between traction and driving resistances
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Diagram of acceleration vs velocity MV
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acceleration reciprocal

Speed, km/h U

Diagram of acceleration reciprocal
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After computing drive force, roll resistance and air resistances, it

can be computed the acceleration and its reciprocal according to
the formula and get the acceleration time or travel.

I, tql I, 1q2 I, tq3 I, tqm
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Notice

Generally when handicraft computes, at first ,the
slide of clutch at the start process is neglected,
then the assumption is In the first time, the MV
has already had the lowest speed that start need
when shift gear.

Time of shift gear to determine: If the gear 1st-
2nd acceleration curves is intersected, then shift
gear 1st to 2nd; If the acceleration curves of the
gear 1st and 2nd is not intersected, then at max
engine speed shift the gear 1st to 2nd; neglect
shift gear spending time. (normal distribution
t=0.2-0.4 s)

Use of computing acceleration time: to determine
MV acceleration ability, trade-off power-train;
reasonably choose displacement of the engine.

or2s EDEREDEE




Diagram of equilibrium of

3. ¥ qﬁﬁjlj]—ﬁ'%ﬂl‘ﬂjl drive force - driving
EF@I@ﬁEF\,i—Eﬂ@ﬁ resistance to determine

grade ability of MV

= Its prior condition is
ﬂ%sgiﬁj;%ﬂmﬁ;f?}:ﬁ a road surface good,
7!

=
% except overcoming the
Egiilﬁ_ﬁgj?jj%ﬁ R F,+ F,,all drive force

du is used for overcoming
—  =q.=0 a grade resistance,

J
{ namely.

F,=F +F +F,

F.+F —mgf+CDAM§ 1
F T, 21 15 (cosa =~ 1)
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mgsina =F,—(F, +F,) =

- _E_(Ff_l_Fw)_
o = alCsIn
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i represents grade usually
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MYV gradient i

= lm
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., = tana =tan<arcsin
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. - g 1
inax = taNa = tan| arcsin

mg )
. s i, 1S max sloping
iax = 115 gradient for Ist gear.

HBHERVDERINESR EZ%E sloping gradient for

ik, BAEEmRE. P S
Objective:
decreasing the
: - I, _(Ff +Fw) number of shift on
Lomax =~ normal slope, which
mg makes the speed of
MYV slowly down.

2011-11-26




= Az A EEENIS ES N1

unit traction to evaluate MV performance

ry=ry+ b, +F+F,

E_FW_E—I_Ff &%du
mgd

.o11-1126  NOrmalized drive force
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Characteristic of normalized traction and its use
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To solve i, ,let @203D:w:f+i

dt

D) — [ => D, = fCOSGESSIN &

Imax Imax

. 2
COS X, :\/1—sm A ox

B (.1-D2_+f°

¢ = arcsin—— / T /
1+ f

tane, ., =

lmax

While MV acceleration, the road must be flatness. I.e.
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