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Vehicle Centre of gravity

Example:

Find the horizontal and vertical position of the car's center of gravity. The vertical position of the
center of gravity was determined by measuring the vertical reaction of gravity with the front axle
raised.

Define:

m = 1400 kg vehicle mass

r; =300 mm front wheel radius

r, =400 mm rear wheel radius

| =2500 mm wheelbase

g= 9,81 m.s?gravity acceleration

h =800 mm front axle stroke when determining the vertical position of the center of gravity
G, = 7142 N vertical reaction of the rear wheel in the horizontal position of the vehicle

G, = 7789 N vertical reaction of the rear wheel with the front axle raised

Calculation of the horizontal position of the center of gravity.

The horizontal position of the center of gravity is determined at the horizontal position of the vehicle
from the known weight (weight) of the vehicle, the weight (weight) of one of the axles and the
wheelbase.
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If we know the weight of the vehicle and the vertical force from the rear wheel, then from the
condition of moment balance to the axis O; we can write:

G-d=G,-I
Vehicle Gravity G:

G=m-g=1400-9,81=13734 [N]

then:
G, -1 7142-2500
G 13734

d:

=1300[mm]
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Calculation of the vertical position of the center of gravity.

The vertical position of the center of gravity is determined from the response value of one of the
axles if the vehicle is inclined at an angle of inclination a.

Measurement conditions:

The wheels must be released

The suspension should be secured in the neutral position
Reactions can only act in the vertical direction

We need to know the horizontal position of the center of gravity

The angle of inclination of the vehicle can be found either:
Using a plumb line and a caliper
Calculated from the axle stroke

Calculation of the inclination angle «:
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from perpendicular triangles (O; O, B) a (O; O, A)

for a:

a=a' +y
for a':

p ,_I’l

ga =7
fory:

u 100
= arctg — = arctg —— = 2,291°
A T 3500
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forn:
n=h—r,+r, =800-400+300="700 [mm]

for I’ :

1 = —n?
fort:

=1 +u?
Foru:

u=r,—r, =400—-300 [mm]

then /' can write:
1= +u* —n’

I'=P +u> —n> =+/25007 +100% — 700* = 2402 [mm]
Then o':
o' =arctg L arctg 700 _ 16,247°
I 2402

Then « :

a=a +y=16247+2,291=18937°

We write the condition of the moment-to-point balance O;:

G-(u-sina+d-cosa+v-sina)=G,-(u-sina+1-cos a)
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u-sina+a’-cosa+v-sina=EZ-(u-sina+l-cosa)
vesina=—2-(u-sina+1[-cosa)—u-sina—d-cosa
G, / d
v=—"2-(u+—)—u———
G 1ga 1ga
when
v=hi—r
then
ht=v+r2h,=G2-(u+i)—u—i+r2=L89- 1004+ —2200 11991390 400-700 [mm]
tgal tgal 13734 1g18,937° 1g18,937°
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