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ABSTRACT

The purpose of this investigation was to evaluate adaptive suspension

damping devices, specifically those which employ fluidic controls, by

" means of hybrid computer simulations.

The MI51A2, 1/2 ton, 4 X 4, utility vehicle was first simulated to

'provide baseline’data for comparing the adaptive dampers.

This investigation resulted in the definition of parameters which
were given to the contractor who is building a "breadboard" of the

Adaptive Fluidic Vibration Damper MOD IIB.
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1. INTRODUCTION

In September 1974, the Simulation Testing Sub-Function, now a function
of the Science and Technology Division, U.S. Army Tank-Automotive Research
and Development Command, was requested by the Suspension SUb-Function
to perform a computer simulation to determine optimum damping character-
istics for a wheeled vehicle. The results of the simulation would then
serve as inputs to a fluidic damper R&D program funded by Harry Diamond
Laboratories.

The vehicle initially chosen for this study was the 1% ton, 4 X 4,
Tactical Support Mobility, Cargo Truck. The system damping was optimized
using two indices of performance: driver's absorbed power and absorbed
damper energy. The absorbed power index’was chosen to be a measure of
system performance related to driver comfort while absorbed damper
energy was’chosen as the indicator of expected damper life.

It was apparent from initial computer runs that the standard vehicle
chosen did not have enough mobility over the higher rms (rougher) terrains
and did not have enough jounce travel at the rear axle in the loaded
condition to warrant further investigation. Hence, rear wheel jounce
travel was arbitrarily increased by two inches on the computer model
to provide a larger damper operating stroke. Preliminary runs demonstrated
that ride performance and damper energy with this modification can‘be
adjusted by the shape of the damper curve.

As stated previously, the results of this investigation.are to be
used for input to a fluidic damper R&D program, thus it is imperative that

the investigation be applicable to a real vehicle for which a fluidic




damper can be constructed. For this reason, the computer model was
reconfigured to represent the vehicle dynamics of the M151A2, % ton,
4 X 4 utility vehicle, which has sufficient mobility and Whee]‘travel
to fully investigate unconventional damping devices.

This report will discuss the types of damping control investigated,
an Optimum damping control curve and five types of fluidic controlled

dampers.
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2. OBJECTIVES

The objectives of the program.concern adaptive fluidically-controlied
suspension vibration dampers (shock absorbers), whose parameters may be
described by the following:

St 1. ‘Must be physically realizable.
2. Must decrease required rate of energy dissipatidn.

3. Must not degrade ride performance.



3. RESULTS/CONCLUSIONS

The computer simulation and evaluation of the eight suspension toncepts
presented in this report resulted in the realization of the three major
objectives originally set forth: reduction in rate of energy absorbed by
the damper, no degradation of ride performance, and a physically realizable
damping device. |

In excess of one thousahd tuns were made using the described damping
devices over terrains varying from 1.5 jnch rims to 3.5 inch fms.

The damping device, which will be manufactured under contract, will
have the characteristics described by the MOD IIB concept. The breadboard
of this concept will be laboratory-tested at TARADCOM to verify its
| performance. Prototypes will then be manufactured for further laboratory

testing and for vehicle application and field testing.




4. RECOMMENDATIONS

The results of this investigatioh indicate that more effective

LY

suspension damping can be achieved by adaptive dampers. The subject-

of the current investigations is their fluidic control. In this
investigation, the damping‘force is a function of (1) damper closing
velocity for conventional, constant and optimal damping, (2) .verticaf
wheel acceleration and damper closing velocity for the adaptive fluidic
damper, (3) vertical wheel acceleration and velocity and damper closing
ve]ocity for Mod I, and (4) vertical wheel velocity and damper closing
velocity for Mods II, IIB, and III.

Vehicle ride is a function of the motion of the spfung mass; therefore,
if this motion is minimized,ride quality is maximized. It is recommended
that an analytical (computer simulation) investigation be undertaken
where suspension damping force is made to be a function of sprung mass
acceleration and/or velocity and damper closing velocity. A parallel
investigation should be undertaken to determine if this device can be

built.



5. VEHICLE DYNAMICS MODEL,

This investigation assumes a two-wheeled vehﬁ%le which can be

modeled as a lumped-mass parameter system. A block diagram of the

vehicle 1s shown in Figure 5-1.

Where:

The time dependent variables are defined by:

Y =
Y] =

i

Sprung Mass Vertical Displacement.

Front Unsprung Mass Vertical Displacement.

Rear Unsprung Mass Vertical Displacement.

Vertical Sprung Mass Displacement Above Front Axle.
Vertical Sprung Mass Displacement Above Rear Axle.
Sprung Mass Pitch Displacement.

Front Terrain Vertical Trajectory.

Rear Terrain Vertical Trajectory.

The constants for the MI51A2 are defined by:

M] =

=
"

Front Unsprung Mass = 3.576 Slugs.

Rear Unsprung Mass = 2.799 Slugs.

Front Tire Spring Rate = 8,000 1b/ft.

Rear Tire Spring Rate = 11,000 1b/ft.

Front Tire Damping Coefficient = 7.9 1b-sec/ft.

Rear Tire Damping Coefficient = 8.3 1b-sec/ft.




AR

Empty M151A2:

Mo = Sprung Mass = 29.68 Slugs.

io = Pitch Inertia = 216.47 Slug-Ft2,

a = Center of Gravity from Front Axle = 2.27 Ft.

b = Center of Gravity from Rear Axle = 4.81 Ft.

c = Driver's Seat Aft of Center of Gravity = 0;881'Ft.

Loaded M151A2:

My = Sprung Mass = 42.135 Slugs.
1, = Pitch Inertia = 359.5 Slug-Ft’.
| Center of Gravity from Front Axle = 3.692 Ft.

-4
L]

b = Center of Gravity from Rear Axle = 3.392 Ft.

c = Driver's Seat Forward of Center of Gravity = 0.54 Ft.

Non-]inearitiés included in the model are the suspension dampers,
which will be defined in Section 6, the suspensioh springs which include
bump stops, shown in Figures 5-2 and 5-3 and the tire-terrain interface
which allows the tires to separate from the terra1n

The two-wheeled model is further s1mp11f1ed by assuming small
pitch angles (S;® =8 and Cos® = 1), tire damping is proportional to
wheel velocities ?1 and ?2 and zero friction damping in the suspension.

The equationsof motion which describe the vehicle system in Figure 5-1

including the simplifying assumptions are:




3
]

Sprung Mass Bounce Motion

Mo¥o - Dy(Y¥y - Yo + a8) - Dy(Y, - Yo - bB)

- Ky(Yy - Y, + aB) - K(Yp - Y, - b8) = g

Sprung Mass Pitch Motion
IOB +D‘|a(Y] - YO + ae) - Dzb(YZ - Yo - bB)

+ Kqa(¥y - Y, + a8) = Kpb(Yy = Yo - b6) = 0

Front Unsprung Mass Vertical Motion
MYy + Dy(¥q - Yo + a8) + Dg(V))

+ Ky (Yy = Yo+ a8) - KlV,o - ¥q) = g
Rear Unsprung Mass Vertical Motion
MpY, + (Y, = ¥ = ) + D(V,)

+ KoY, - Yo - b8) = Ku(Yy - ¥p) = g
Tire-Terrain Interface Constraint Equations
Re(Yop - Y1) = 0

>
KeYy, = Yp) 2 0

The_ana10g computer road maps for Equations (5-1) through (5-6) are

presented in Appendix A, and ‘the Digital Program to interface the

‘hybrid system is presented in Appendix C.

% -~
R,

(5-1)

(5-2)

(5-5) -

(5-6)
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SPRUNG MASS BOUNCE MOTION
MOYO - D](Y] - Yo + ae) - Dz(Yz - YO - be)

B -KIfY] - YO + af) - K2(Y2 - Yo -b8) =g

SPRUNG MASS PITCH MOTION
158 + Dja(¥q - Yo +'aB) - Db(Y, - ¥, - b8)

+K]a(Y] - YO + ae) "bi(Yz - YO - be) = 0

+

FRONT UNSPRUNG MASS VERTICAL MOTION
MY1 + Dy(¥y - Y, + a8) + Dg(¥y)

+Ky(Yy - Yo + a8) - Ke(Yee - Y]) =g

REAR UNSPRUNG MASS VERTICAL MOTION
Ma¥a + Da¥p = Yo - b8) + D.(Y))
+Ky(Yg = Yo = b8) = Ku(Y, = ¥p) = g

TIRE-TERRAIN INTERFACE CONSTRAINT EQUATIONS
>

. ‘ >

The analog computer road maps. for Equations (5-1) through (5-6) are

presented in Appendix A.

0

(5-1)

(5-2)

(5-3)

(5-4)

(5-5)

(5-6)
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6. SUSPENSION DAMPING MODELS

.The suspension device which aifenuates undesirable sprung mass
oscillations is the vibration damper (shock absorber). Four different
types of damping devices were analytically modeled, interfaced with the
vehicle model described in Section 5 and evaluated with respect to ride
performance and absorbed damping energy.

The analysis of each type of damping device was carried out using a
hybrid computer. All differential equations of motion were solved in
real time using the analog portion. The terrain trajectories were input
from the digital portion and data from the simulation were input to the
digital portion for analysis and final printout.

This section will present each of the eight damper models, while

Sections 7, 8, and 9 will present the inputs to and outputs from the

| analyses.

CONVENTIONAL DAMPING

Conventional damping will be defined in this report as the suspension
damping provided by the standard production shock absorber. The data
accumulated from the analysis of the standard shock absorber equipped
MI51A2 is baseline data to which the four succeeding damping devices are
to be compared.

Mechanically, the conventional shock absorber consists of a piston,
cylinder, rod, and reservoir. Within the piston are spring-loaded jounce
and rebound valves to control damping force. Additionally, there is at the

jounce end of the cylihder a spring-loaded blow-off valve to 1imit maximum

13
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jounce damping force. In lieu of a pure mathematical model of this system,
which would require more computer capacity than currently available, -
manufacturer's damping curves for the M151A2 were programmed using multiple
diode function generators available on the analog portion of the Hybrid
Computer. The damping curves are shown in Figures 6-1 and 6-2 and the
ana]og.diagrams are presénted in Appendix B.

CONSTANT DAMPING

Suspension damping directly proportional to the closing velocity of
the sprung and unsprung masses is constant damping. This‘relationship is
shown graphically in Figures 6-3 and 6-4. Where the 100% line‘represents
the slope through zero of the conventional shock absorbers shown in.
Figures6-1 and 6-2.

The hybrid model was reconfigured with constant suspension damping to
determine the relationships among vehicle velocity, damping and ride quality
and among vehicle velocity, damping and absorbed damper energy for a given
terrain definition.

The terrain (Section 7) chosen was a 2-inch rms stationary random
process. System damping was then varied from 25% to'150% in 25% increments
for each of five vehicle velocities, 10, 25, 35, 45, and'55 mph..

The resulting data are plotted on Figures 6-5 and 6-6.

OPTIMAL DAMPING

The optimal damping system, as defined in this section, produces a
damping force as a function of damper'cloéing velocity. Both conventional
and_constant damping produce forcing functions which increase with damper

closing velocities. It has, however, been demonstrated in a previous

25



undocumented investigation that ride quality can be maximized and damper
energy minimized by decreasing the forcing function at the higher damper
cibsing velocities. The data presented in Figures 6-5 and 6-6 show that
for a given terrain system definition both ride quality can be maximized
and damper energy can be minimized as vehicle velocity increases by
decreasing the percent damping force. Tables 6-1, 6-2, and 6-3 were con-
structed from the digital output data from the constant damping'runs
to provide the points necessary to plot a new damping curve which will
be called the optimum damping curve. This curve is not necessarily
the optimum damping curve for this vehicle, but is an optimum based upon
the stated optimizing criteria and the assumptions made in modeling the
vehicle.

The resulting optimum damping curves are presented in Figures 6-7
and 6-8. These curves were optimized in the jounce mode only in order to
be comparable with the adaptive fluidic damper which initially will
operate in thé Jounce mode only. Figures 6-7 and 6-8 were plotted directly
froh the optimum values in Tables 6-1 and 6-2 and their associated rms
'baverage closing velocities from Table 6-3.

The resulting graphs of véhic]e velocity versus terrain rms at constant
6 wétts and damper energy-versus-terrain rms at constant 6 watts are
presented in Appendix D. Samples of the digital computer printodts are

contained in Appendix E.

26




ADAPTIVE FLUIDIC DAMPING

BACKGROUND

An adaptive fluidic vibration damper concept was developed, (Ref. 1)
under contract to the then U.S. Army-Tank Automotive Command. The
damping device employs fluidic logic in its control circuit. Upon receipt
of the final report (October 1975), which included the mathematics
necessary to model the device, this damping device was integrated with
the vehicle dynamics model of the M880 series 14%-ton commercial truck.
The results indicated no significant improvement over the standard damping
device. Since the M830 vehicles are low in mobility and have small wheel
travel (relative to frame) available, the investigation was shifted from
fhe M880 to the MI51A2 which is a high mobility %-ton 4 X 4 utility vehicle,
with greater wheel travel in order to utilize the full capability of the
fluidic damping device. The resu]ts‘of this investigation as presented
in Appendix D, again show no significant improvement over the standard
damper.

This section will present the adaptive fluidic vibration damper modeT,
the investigation, and then describe how the adaptive damper concept was

modified in order to achieve improved performance.

FLUIDIC DAMPER CONCEPT
The adaptive fluidic vibration damping concépt is described in detail
in Reference (1). This section will present only the mathematics neceséary
to conduct the computer evaluation of the concept. The adaptive concept
in the compression (or jounce) mode consists of four components: a

spring centered shuttle to sense vertical wheel acceleration, a beam

27



deflection amplifier to divert the flow of o0il, a fluidic vortex valve
to control damper force, and a spring-loaded blow-off valve to control
maximum damper force. The extension (or rebound) stroke employs a

conventiona] standard spring-loaded orifice valve to control damping force.

SHUTTLE DYNAMICS
The shuttle (acceleration sensor) is a spring-mass-damper system

attached to the wheel (or lower) end of the damper housing and is re-

.

presented by the following:

Where:
M = Shuttle mass
C1 = Sensor system damping coefficient
Ky = Sensor system spring rate
K(t) = Y] = Vertical wheel acceleration
Xy = Shuttle position ground reference

28




The difference X; - Y; is the position of the shuttle relative to
the lower damper housing and 15 thé output from the sensor system

required for oil flow diversion to the vortex valve. Let:

X1=X-" (6-1)
Similarily:

=k -V | (6-2)
%t -, -

The equation of motion for Figure 6-9 is:
Mm%y + ¢ (X1-¥7) + K (xa-vq) = 0 (6-4)
Substituting equations (6-1), (6-2), and (6-3) into equation (6-4)

yields:

M]‘X.] + C]k] + K1X) + M]'Y.] =0 (6-5)
Rearranging equation (6-5):

Xp+8 . K o

! M]X1+-ﬁ:—x]+v]=o (6-6)

The LaPlace transform of equation (6-6) yields the transfer function:

X1(8) 1 | |
1(8) TS4+C1 54 LS_ (6-6a)
M1 1

Computer simulations prior to incorporating the fluidic device have

resulted in vertical wheel acceleration levels of 15 g's or less; therefore,

in order to quantify ;l_and %%, a maximum vertical wheel acceleration of
1

29



15 g's will be assumed. It is further assumed that maximum shuttle travel
wf]l be + 0.125 inches. Maximum shuttle travel occurs at maximum wheel
accelerations.
Therefore:

KXy = MY, (6-7)
where:

Xy Max = 0.125 inches

V] Max = 15¢
so:

El= Y] Max i} 15g (6-8)
M] X] Max 0.125 In.

¢ X
] 32.2 ft. I

== 15g X X 12 In.

o My 9 A “sec? 0125 In. X F—

LU, 2

For Critical Damping:

¢ Critical = 2V koM, (6-10)
initially assume:

G =V M

or:

ul =W‘
" M | (6-11)

G '
ﬁT~= 304.5/Sec (6-12)

30




Preliminary sensor response data indicated insufficient sensor response
for proper damping control. Sens&r system damping was gradually lowered
while monftoring vehicle ride quality. As sensor damping was decreased,
ride quality improved until a damping value of 1/3 critical was reached;

then ride quality began to worsen. All evaluation runs were therefore

made with:
c
A= 1V 2K /M= 100.0/5ec (6-13)
i . & ,
5= 0= ] 1SS, ¢, = (6-14)

055, %

However, the maximum value of X] is 0.125 inches and S, (the control

signal) must reach 1 for full flow control thus:

s =1- 4]
Xy Max (6-15)

The control signal, Sy, from Equation (6-15) flows through a channel

which is modeled as a low pass filter given by the following:

55(S)
sy * o O (6-16)

The inverse Laplace transform of Equation (6-16) then is:
' 1 1
S,(t) + =

| 28 * vy~ o

Where:

(6-17)

S] = Control signal

S, = Control signal after passing through the beam deflection
amplifier control channel.

o™
]

3 Constant function of flow channel length, flow area and
nozzle width = 8.7199 X 10-5 sec.
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The control signal now passes into the beam deflection amplifier inter-
action region which causes a time delay from input S2 to output S3 and

is given by the following:

?ﬁ%?%—= e"ad (6-18)
The inverse Laplace transform of Equation (6-18) is:

S3(t) = Sp(t-Cy) (6-19)
Where:

So = Control signal

Control signal after being delayed by the beam amplifier
interaction region.

1%
w
it

C4 = Delay time in the interaction region given by Ref 1, P. 4-13,
as approximately 0.4 milliseconds.

For the purpose of initial evaluation of the fluidic concept and considering
computer hardware limitations, the effort required to simulate this delay
is more significant than the delay itself and, therefore, is neglected in
the simulation. Equation (6-19) thus becomes:

S3(t) = Sp(t) (6-20)
Upon exiting the beam deflection interaction region, the control signal
passes through the beam deflection output channel delay. The transfer

function through this channel is given by:

S4(S) _

S3(S) ~ C5S+1 (6-21)
The inverse Laplace transform of Equation (6-21) is:

. 'l ‘l

Sap(t) + — = -

4(t) 7 Sa(t) = ¢ S3(t) (6-22)
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Where:
S3 = Control signal
54 = Control signal upon exiting the beam deflection output channel.

Cs = Constant function of flow channel length, f]ow area and nozzle
width = 5.477 X 1074 sec.

The control signal Sq now enters the vortex chamber which imposes a

delay given by the transfer function:

gf%é%" e"C63 | (6-23)

‘The inverse Laplace transform of Equation (6-23) is:
55(t) = S4(t-C6) (6-24)

Where:

]

Sq = Control signal
Sg = Control signal after being delayed by the vortex chamber.,

Ce

Delay time in the vortex chamber given by Ref 1, P. 4-13
as approximately 0.45 milliseconds.

As previously stated for this analysis, the small delay time is neglected
and Equation (6-24) becomes:

Sg(t) = Sa(t) (6-25)
The control signal Sg diverts the flow of supply oil going to the vortex
chamber either straight to the vortex or around the periphery or proportion-
ally between these two extremes proportional to vertical wheel acceleration.

The resulting damping force is given in Ref 1, P, 3-28 as:

F(t) = ALy [1.75 + (19.35 - 1.75)S5] (6-26)
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Where:
1y = 22230(V3-¥;)2 Lb/Ft?
?3-?] = Damper stroke velocity

A, = Vortex outlet area = 2.12031 X 1073Ft2
Substituting the above values into Equation (6-26) gives:

F(t) = 82.959(V5-Y,)? + 829.5755(¥5-Y)? (6-27)
The spring loaded blow-off valve limits F(t) to some predetermined max-
imum damping force. The force vs velocity damping curve is shown in Figure 6-10.
Appendix B contains the analog computer road maps used in the simulation of
the adaptive concept. Appendix D contains the performance curves for the

damping concepts considered in this report.

ADAPTIVE FLUIDIC VIBRATION DAMPER MOD I

The Adaptive Fluidic Vibration Damper Mod I was developed in an effort
to improve the sensitivity of the original concept. The observed operating
region of the adaptive damper shown in Figure 6-10 with acceleration control
is a very narrow band depicted by the shaded portion of the damper curve.
Acceleration control does not exploit the full adaptive capability of the
subject damping concept. It wés, therefore, concluded that wheel acceleration
alone does not provide a complete control signal. It was observed that high
wheel éccelerations do not often occur at high damper closing velocities.
Reduced damping should also be present at high wheel velocities, to transmit

a reduced force to the vehicle sprung mass.
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The Mod I Damper employs a summation of vertical wheel acceleration
and velocity to control the flow of supply oil to the vortex, thus,
broadening the operating damper force band between the maximum and
minimum damping curves, shown in Figure 6-10.

;q order to incorporate the velocity control into the control signal
Sg from Equation (6-25), the velocity was weighted (scaled) such that
at maximum wheel velocity a unity signal is summed with the shuttle signal
Xy in Equation (6-15). The following conditions are assumed:

The new control signal Si will be generated by summing the weighted

velocity to Equation (6-15):

$1' = Sy - Sg | (6-28)
Where:

Sg = |Y]‘/Y] maximum, for unity scaling | | (6-29)
or: ' :

L1 |

1 Max 1 Max (6-30)

where:

PALIES | (6-30)

Xy Max ,

and: .

Of']Y Jxﬁl (6-32)

Minimum damping is desirable when:

or when:

Sg—>1 | (6-34)
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or when:
$1'—>0 (6-35)
Maximum damping is desirable only when: )
Si'—>1 (6-36) " .-

These conditions are represented by surfaces A and B in Figure 6-11.

In order to simulate these conditions, the following is assumed:

The limit of S;' as both le%gi.and . Yllx approach 1 must be 0.

This is simulated by simply 1imiting Sy' to be positive.

The weighted wheel velocity Sé is available directly from the computer
simulation of the vehicle dynamics and was used for the initial evaluation
runs. The vehicle velocity vs terrain rms, at a constant 6 watts ride
index, is shown on the graph in Appendix D. These curves demonstrate
a significant ride improvemenf incorporating Mod I.

Sg 1s not directly available in the current damping device design
and, therefore, must be approximated. A simple fluidic lag circuit can
be designed to obtain 56 from the sensor output signal. Mathematically,

this circuit takes the form:

55(5) .
71155 TS+ (6-37)

It was experimentally determined that for T2.3, no significant

degradation in damper performance results.
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ADAPTIVE FLUIDIC VIBRATION DAMPER MOD I1

The Mod II fluidic damper configuration is an attempt to simplify the
Mod 1 concept by eliminating‘the acceleration control. Mathematically

Equation 3-30 becomes:

Y
Y1 Max (6-38)

For the Mod Il damper as with the Mod I damper Yy max is scaled to 20 ft

S]'s]-

per second. The results of the Mod II damper evaluation are found in
Appendices D & E.

In an‘effort to increase the performancé of the Mod II damper Y] max
was rescaled to 15 feet per second. This configuration is called Mod IIB
in Appendices D & E.

The force-velocity curve shown in Figure 6-10 also applies to the
Mod II and Mod IIB configurations except that the variability between
the maximum and minimum force curves is controlled by vertical wheel

velocity instead of vertical wheel acceleration.

ADAPTIVE FLUIDIC VIBRATION DAMPER MOD III

The adaptive fluidic vibration damping device previously discussed
was applied only to the front Suspensioh and adaptively controlled only
the jounce cycle. Mod III damping extends Mod II damping to include |
adaptive control to the rebound cycle as shown in Figures 6-12 and 6-13.
Mod III damping control was also integréted at both front and rear
suspensions of the vehicle dynamics model. The performance of this

system is shown graphically in Appendix D and digitally in Appendix E.
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7. TERRAIN DEFINITION

The classification of terrains from smooth paved highways to extremely
rough virgin cross-country fields is described in detail by Bekker in
Reference 2. The terrain type used in the evaluations of the various
damping devices presented in Section 6 is defined by the equation:

Syy (§2) = kQQ-n (7-1)
where Syy ( f}) is power spectral density (PSD), K and n are constants
and is spatial frequency in cycles per foot. The smoothness of the surface
increases with the decrease of K and the decrease of n. For most terrain
surfaces, it has become acceptable to let n=2. The parameter K then becomes
the adjustable variable to obtain various degrees of roughness.

The mean-square of the terrain roughness is computed by the following:

g2

fsyy ()2 (7-2)
The root mean-square (rms) of the terrain roughness is then the'VrgET
The terrain rms is therefore a function of K.

A 300-foot length of terrain with points every foot was generated by
passing a white noise signal through a filter defined by Equation (7-1).
The output was then digitized and stored on disc in the digital computer.
A scale factor is used to vary terrain roughness by either gaining or
attenuating each of the terrain elevation points. Terrain thus generated
is called a stationary random terrain with zero mean and rms defined by

Equation (7-2). A PSD plot of the terrain is shown in Figure (7-1).
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A delayed description of both the point contact tire model and the rigid
treadband tire models can be found in Reference 3.

The 300 terrain data points are modified by digitally computing the
effect of passing a rigid band tire of appropriate diameter over the terrain
at zero velocity. These calculations yield a wheel center trajectory which
is held in core memory for use as the input to the pbint contact wheel model.
Having calculated the magnitude of the points to be generated, the time
interval between points is calculated as a function of the desired vehicle
velocity and point spacing, which is one foot in this case. It is this cal-
culation which al]oWs the emulation of the effect of varying vehicle velocity.
The resulting output is the variable Y¢g in Figure 5-1. Y¢f is appropriately

delayed by the vehicle wheel base and vehicle velocity to produce Y¢,.
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8. ABSORBED POWER CRITERION

The driver's absorbed power criterion is a means of quantifying a
vehicle's ride performance. Lins in Reference 4 presents a detailed
discussion of the research chrdnology leading functions by which
driver's absorbed power cah be calculated and the limit of average
absorbed power which a driver should be expected to sustain. This
limit for extended exposure is 6 watts. .

The transfer function from vertical acceleration input to the

driver to absorbed power is given by the following:

P(S) . _ 15.453 S(s + 5.0)(s? + 28.35 + 2800)(5% + 105.05 + 7570

W) © T o R S e S S R T
The analog computer road map for this absorbed power computation is

found in Appendix A. For the ride evaluation of the damping concepts,

the absorbed power was averaged over the total length of terrain which

was approximately 1/2 mile.

The graphical absorbed power results are found in Appendix D and

a sample of the digital output is found in Appendix E.
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9. DAMPER ENERGY

~ Damper energy is defined as the amount of work that the damping device
must do to control the oscillatory motion of the sprung mass of the vehicle.
Damper energy is a measure of the durability performance of the damping
device in that-as the damper is required to absorb more energy, the temperature A
of the oil inside the damper rises. An extreme elevation of 0il temperature
can cause blown seals, due to an elevated pressure within the damper; hence
loss of 0il or the oil can break down causing a loss of its lubricity and
viscosity characteristics. Any one of these three conditions: 1loss of oil,
loss of lubricity, or loss of viscosity, is sufficient for damper failure.

The optimal damper, therefore, must provide only as much force as is

required to minimize the motion of the sprung mass. This investigation
provides data on the absorbed damper energy for the dampers evaluated under
varying terrain and vehicle velocity environments.

The equation describing the damper energy is given by the following:

T
Energy = /fFth
0

- (9-1)
Where:
T = The time to traverse the terrain
F = The damping force
V = The damper closing velocity

Equation 6-1 represents the total energy absorbed by the damper. Energy
per unit time is then found by dividing Equation 9-1 by T.
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The energy-terrain-velocity curves for the damper concepts are
found in Appehdix D and the digital outputs from sample runs are found
in Appendix E.

The analog computer road maps used in the computation of the damper

energy are found in Appendix A.
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APPENDIX A

ANALOG COMPUTER ROAD MAPS
L VEHICLE DYNAMICS
ABSORBED POWER
DAMPER ENERGY
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APPENDIX B

ANALOG COMPUTER ROAD MAPS
CONVENTIONAL AND OPTIMAL DAMPING
CONSTANT DAMPING
ADAPTIVE FLUIDIC DAMPER
MOD I
MOD II
MOD IIB
MOD III
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APPENDIX C
FORTRAN DIGITAL/HYBRID PROGRAM
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FORTRAN DIGITAL/HYBRID PROGRAM

The analog computer simulation of this system was controlled and
monitored by the digital computer through execution of a specially
created FORTRAN IV program. Utilizing the Hybrid Linkage Subroutine package,
the digital program controlled the analog modes, control line states and
pot settings while monitoring the values of various system parameters to
establish a true hybrid system. Complementing the digital and analog
computers of the hybrid system were an additional digital and analog
computer. The computer system configuration is illustrated in Figure C-1.

The digital program is written so it will accept the vehicle data in
either an interrogative manher or though paper tape input. The first -
statement generated by the program to the system teletype allows the
user to make this choice. If the teletype is chosen for data input, the
program identifies the parameters desired and an input grid is printed
to faci}itate proper spacing of‘the input values. This mode of data input
is desirable when the vehicle parameters are being continuously altered.

A sample input procedure is given in Figure C-2.

If the vehicle parameters are to remain constant through several
runs then the choice of paper tape as the input medium is desirable.

The vehicle parameters aré typed onto paper tape and loaded into the high
speed reader prior to each initialization of the program. Following
this procedure the test identification parameters are input vié the inter-

rogative mode as described above. (See the second page of Figure C~2).
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After completion of the input process the digital portion of the hybrid
system sets the appropriate pots and control lines then switches the analog
mode from pot set to operate. While the analog is in the operate mode, the
digital program continuously monitors the terrain signal via thé analog to
digital converter and then, after the appropriate delay, outputs the same
signal to the rear wheel through the digital to analog converter. During
each run, the absorbed power, and front and rear wheel velocities and acceler-
ations are sampled numerous times. From these samples the average absorbed
power and maximum wheel velocities and accelerations are determined.

At the completion of the initial run the damper energies are read and the
analog mode is then switched to pot set. The pots are then changed from
the empty vehicle configuration values to the loaded configuration and
the run is made as for the empty case. Upon completion of this run the
user can choose to rerun without changing any parameters, change only the

terrain parameters, repeat the entire input process or terminate the test.
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S TYPE BB : we S
an #nnmg?(//sﬁy 1~Pu HE FOLLORING PA!IMbM VALUPS-.//, |
BRI B BOH. C&NM&Q ﬁf ERAV11Y DYSPLACEMENT VELOCITY AND. AFCELFPATION,M
¢ 2/, afllHd--ﬂ'p -nvtu-v-X)’/)
‘ ACCEPTY nn,VVM,YVDV yepnm
LCIYPE O3S, L :
frnnpkvfsw];kFanT hHFFL nTRiIArFVEhT, VELnrlTY Auu ACCFIFQATION .
B eH ‘>5M3LA“LYQFF9 YHE REs& WHEEL, / (11H—~~~~ v-va) /) -
S ACLERTY 4@@!1M NlﬁM,YlDDb,YQH Y?GM Y2DOM. il
A% FDEMET(A(FLER, a 1¥)) .
, TYPE 4% ‘ .
'4%«FDPNAT(42H MPITLH DIaPLACEMfuT, valncxrx Ano ACLtLEHATIUN./,

5 ¢094A7c38H CFRONT HULL DISPIACVMFNT AND VELOCTTY,/,
1 27+ %IMILAFLY FOQ DFA? HHl[,/ 4(1!H~----.-~--x1 /)
pe | T




1YPE &5
Se ENEPATIAGR  TRRwALN BTSPLATE4ERTS, FROMT AND PFAR,/,
I #ft tbimmenn jemmmX), /]

LOOERT 4y vEM, VM

TYPE 46
vei o o K ,
- 64 ¢ﬂwﬂﬂ7r//30h TMENT PARAMFTERS FOR O ANCEMPTY VEHYCLES /)
12 TYPF 79 : -
70 FUWFAT(de SPRING MASS, MOMENT OF TNFERTIA, CENTEFR DF GRAVITY TO.
g Sl IHF FRONT. ;wLe REAK AXLE -AND. DRIVFRS SEAT,/

2 5(11“--«~~q»---¥) /Y
ACCERT 40, AN® (K)Y, ATE(#) ALK, HrK) C(K)
TF (¢ NE, -$¥60. TN 3 !
TVORE AR
P FORVAT (/7308 YNPUT PAFAMETERS FOR A LODADED VERICLE?,/)
. ‘K+Q s i e e - . . - .
cooTn 1@ P

1AF REAN(S, 4n)qcx,qr? 53,804,805

LkARL4, amﬁdﬁ AMY , AMD
QFbr(é,AM)AKF,A?W,AK],AK?

PEANCA, 42 NF,0R,N1,012

kFA‘(M,Am1YHV YR, YeRDN -
FEAN (A, 8P) Y M, YIDR, YIODY, YO, YOOM, YRNDH
PranraxnﬁlTW.TD y IOV

BEAR (A, ADY Y0, YADIN, Ydb, YAGH

PFAW{/ ARYY T, YR

AT B K=1.9;

4G RFATCe ag);gg(n) Al%fﬂ) ALK, B (1), C{ﬁ)

,3_633/.37 s
T gERNEd B fﬁ

RO ayADDM/ YO
PERIOY)eYROM NG N

PE2(AV2G/YOSDw

FRACLYETDDMLT DM

PS2(B)eTNM/ T
PSRRI AKRuYAM/ (AMSAYZDDM)
FRI(IIRAKRAYPHY (AADHY21INM)
CROE)aNEaYARY /(Av2aY2NINM)
EFSOIE)spi oY v/ (AM1wY1ANM)

RSP LIEIRAKF AN 1M/ (AMLAYLDDM)
PSAI1I)ENIa¥RNM/ (ANLIHYIDOD®)
PRACIZYSG /YLD
PO r13YenFEwY DM/ (AML*Y1D0OM)
FE2r14)eYIDPM/YIDH
FHEO(IEIEYINM/Y N
PER(LE)RDHAY20M/ (AMZ®Y2DDNM)

PSR 17D/ YoM

PBACIR) EY2DM/YRY

BT ANR-DCRN §-X PR - 3
Py fy,J )=Da*v1nr/(n~m(J)*annws
PRICE,J)I=024Y2NN/(AMACIY *#YODDM)
FPOEYIE3, ) zAKL Y I/ CAMA(J) RYBDOM)
PS1(E, 2B IV N24Y2DM/ (BTG () »T0O0N)
“SlfdaJ)EAK?tY?V/(Alm(J)#YMUO'1 o
PRULK, JIsACII#DIRYION/ CATD (I % TIDM)
Po1CT,3)12A ()% AR wY AN/ (ATA (S X TIIM)
FE1(B,JYIeB () %AK2eY2M/ (AIRCJI*TODM)

.»ps;cc J) ArJg*Tm1&3r

i}

'“jf»-‘b g 75

f



3713

PSIC12,J)8A ()} eTOM/YROM
PELOIO, SR () wTH/Y AN
POICLY, )R (I)eTOr/Y20M
B PTG IdA L (EY hTDOMAYALDM o e e
TUUWRITEE, BV e
5 FDRMAT (4 wgz}aex 3HPOT, sx 11an£FFItzFNT 5%, 11HPOT SETTING..f -
S a X CAPHEATN - {qm**k) WETE : i
DG I3 Jet, 18
VAlEPSQ(J3 -

o 3 .km V)GO 70 63
AT K"(*’ - e
‘ GO TO 43 .
5% FS2c3)evALD
_/..,N L” .;J*i 3_.._,*‘.“... RO R R P
RS of N GWPP{PN{!K):PS?(J) TERP) 2
'hw\,b; GO YO (BABBAL,B00,500,803), TERK
S 1 wn!fftﬁp‘PipN(LFi VAL, VAL @,k o
19 FORMAT(SYX,A4,8Y, Fiw 4,BY,FB, 4,11, 14,/)
32 CONYIWUE
6O .63 JE1,13.
VALEPSY (), 1) 1
_ VALirPsx(Jnﬂl* B A o ' Lo
no ’3’ !ﬂl@? Bt e o . . L e = B S SR
Kep
83 VAL2ePS8Y(J, I}/iﬁ PEwwk
- TELVAL 9 rkT ,ﬁ_}&& -TQ 93
ey R
. 80°Y0 B3
LW PEYICS, ?)ﬁvatﬁk;t*
TF(T JEG. 1)K778K
73 CONTINUE . ;
_ -m~K783M77nK- syt
AL CTECKPRBY140,00, 1 9 g
.;giggb psng,g)nps;g iyl )liﬂ wwWG~K7$)
(RN 32 1T JECEG S S T
GO TO RO
119 PSI(J, ?)uPSﬂ(J 2)/10 0 weK7 B
AP KmK?? e e
e wnxfecatasztha VAL.PaltJ 1) ,K77 s
VR WRITESE BR2IPNCY) VALY, P81(J, 2,k
o B2 FORMAT(SX, B 5K Pim 4, 8x,r8.4.1mx 14,8YX, GHLOADED./J
37 FORHAT(5YX, Aa.sk.Fam 4,8X,FB8,4,10%,14,8X,85HENPTY, /)
63 CONTYNUE _;@
e 30 TYRPE 338 :
anSQ FﬁRMAT(39ﬂ ?MPUT THF NUMHER QF ITERATIONS DESIREO,/,
UL Ak pNE rrsnATIﬂN Is 2*(WHFEL RASE) 0% TERRAIN./a o .
P \Hu-n' /’ gl S . .
ACCEPT 34Q,M
349 FORMAT(I3)
o AlENeF{OAT(MJ*?.A*WB :
ma TYPF RS : : -
T8 FQRVAT(A&H ENTFR RUN IDI TFRRAIN I, VELOCITY AND SCALE
S A A BHAAA MR ARAAAAN B I Hm i, mimme X, /) .

ACCERPT 975, M(!) RM(2) ,RM(3),VFL1,8CF2
75 FﬂPMAT($A4 1x ﬁiﬁ 4, 1¥ Fip.4)




CALL QWP

A12 CALL QWP

P(RPTY, A, JERR)
GO TO (612,501,612,802,503), TFuR

RCPTA,Ga, TERR)

K1 TQ-(613@5@1,61315@2.5@3)oItaw

613 VELsRAE &
TIME:#LF

WBTTE (6 ,650)RM (L) RV (2), pmr%),»fia CALEN, TIME

LEsyan ¢
NP TeNP Y
PR ENP v
Jvalee3d
D0 age J
DO 386G .

CalLl @wpwtpwcvajl P%1(JJJ JIK) IFRR)

GO TR(3&G, a@t.sag K9, 503).TERP
. 3. 1R gﬁugp;uuaﬁwﬂw — e e e e e e
'~**',f€ALL QS&P(IERR):&@j7 B
ALY QSDIY(Pﬂﬂﬂj

«VEL1/87 0
NM/VEL o

*ER/VEL =],

;g;qu” | Tii?f”» ,_».u“mt_M.NMM,,NWW.WMMW,

Ikel, 2 ’
JJ;] 13 .

AVEP 20, i I

NMA s

Cviped 0
LMY En v
.WHAC!Q,Q

A’lﬁ#%¥CVMY2Iﬁ
WH2 20,00
FRYINEY 0

2. -205..J.

DEE REJYBP O
869 CALL -GRB

LI LaRSLTERED. BT, FR!N]GG Tn
cCAatLL GULﬂﬂ(JVAO.IERQ)
. . 8UM=n,n
QB2 DO 919 zaupz,mazun.ﬂu#WMf e
R LA CT LI R
LR, QR&AﬁRC2.ﬁn?plERH)

‘TLChLLkaE
IF(z(3)
TF(711)

e XFALTL2)

s IR (WY
BLALE ¢S

i
cvmpaa,e o 0
0 N TR SR

j

/[48ﬂ M*SCF?*YTMJ
a; N e

APR(YEQF,Q 1 IERR)

AQR(W ﬁ PLIERRY . . .
oLT. CV"N)VVMN=Z(13

+6T,. HHACIWHACSZ (D)

,u?. CUM2ICYM2EWTY)

, L1 4% cvmxeicvrxz-w(1)
CUYF WDy éf

et

WH2IWHREKR E2)

* W

CALL GUWJIDAR(R(X1),1,TERR)

Lol ORA

Catl GRRB

YizMPe)
CAl) ARH
AL~ QRE

TFLZL1Y
TFLILRY.
ITF (W)
TEEMeEY
TR

ﬁUM:QUM#

TFfZCl Lrv?1 
;GT;'tVﬁx)CVMXgZ(l)
?Kx$‘kHAC3WHAFaZ£Q,

ADR(R(X),2,1, IERR)

AHP{AD 1 1

ADRLZ, 4,2, YERR)
ADRLH, 8,2, 1ERR)

ICVMN)FVMN=ZK1)

ATy cyM2YCVMZEW (L)

WGT, CYMX2)OVMYX2EL (1)
Ty MR RHZEY (D)

 CALL.DSDLY(A) . it e et s




CALIL GWIDAR(R(T1),I,TERR)
CALI. QRBADRCR(I),2,1,1ERR)
215 ChLL QBDLY(4)
e CALL-GRPADR (A953, 1y 15993 SR
'qucpanvGP+AQ 3 .
o CALL Gnaumwtnn.1.1 IFRR)
S UMgBHMAAD &
NMNRENMM4
IF (MM JLE, MYGO TO 247 -
AL RRBADREDEN y6 24 TERR) R R . S e e e P
B Y OWLBB(IV#L IERRY o ~
ALy QwJDARCZERD 1 IFPR) : :
CLALL -OSS8P(IERR) - : S : o b
JVAL 2= 16383
RMSB2AN,BxSUM+SCI/FLODAT (M)
oo ARSPOBAVER/FLOAYLMINIZ PBRECD
o DENCLYRDEN(1) w101, 0¢85
B DEN(2)eNEN(2) %10 ,0#$C5
- ~0F~71anM(1)/TIME
DENT22DEN(P) /TIME
CVMXerVMwab'mwﬁca
‘ CVMNnCVVMt;ﬂ UtSCXvA
. WHACWWHAC*)1p,0%8C4
1o CVMRECVMRH{P,AECS
“Jéfcvwxauvvuxywtm mwsca
wHQBHH?ij u*qra
IF (JTK .EG 2)60 TO 6119
e BRR FQRMAT(!Hl///rﬁX 2AHRUN ID ww= TERRAIN ID ,344,6H VEL=,
CR A FE. 3,41 MPH,/, 99X, aPﬁVEn F0,2,19H FEET nF TERRAIN IN,F9,3,
2 8H SErONﬂs,/: .
G CMRITEL6,666) : e
666 FORMAT(///, 10x IEHFMPTY VFHICIF /)
6O YD 337
e B WRITELE, 624 -
e 621 FORMAY (/47,4 aﬁxwidHLﬁADEn VEHIFIE /J
*35337 WRITE(S, SwmpRMSS.ABSPO DEN(1),DENTY,DENC(2), EENTQ
L y VRN, LVHN, CYMX, CVMP , WHAC, WHO
3mm FnRMAT(/limg 15HCALCUILATED R4S=z,F1S, 3 7H INCHES, /,
10%,15HARSORAFD ROWER=®,F15,5,6H WATTS,/, o
uimx,QQHDAMPﬁk ENERGY (FRONT)®,F15,5,9H FT—LB hn.Fls 5, .. .
104", FT~L8/8FF /,25x JH(REARY® ,F{5, %,
B4 FT«LB ‘u,ﬁas % 1wH FTwl.B/SEC, /.
1%, B8RMAX IMUM CLOSING VELOCITY (FRONT)+ t, F15,5, ..
7H FT/SEC./.A?X 3Hw ®,F15,5,7¢ FY/SFC,/,
12X (34HMAXTIMUM CLOSING VELOCITY (REARY#+ =,F15,.5, 1
7H FT/sac,/.axx 3be F F15.5,7F FT/SEC,/, L e D
18Y, BEHNAXIMUN WHFEL ACOELERATION tFRONT)=.F15 8, a
L 1R FT/chf*a,/.aax.rncnaAQ)z.Fts 5 10H FT/GEC**?./)
~439a CONTIAUE.
GO YO 349
TYPY F11 :
544 -FORMAT (19HREAL NALUE QVERFLOM./) C
LG0 TH %18 . f
8 TYPE 812 . . o
12 FORMAT(16HRAT. N“li PAILURE./J : -
GNH TO 319 '
573 TYPF 513
5 _FGHMAT(JQquLFGAL.POT Annnﬁss./)

am@wa&suss




319 TYPF 345 .
3PS5 FOR MAT(SBHFNTFR! (1370 RUN wITH SAME PARAMETERS,,/,
1 20H(2)T0 ALTER THFE TERRAIN ONLY,,/,
P 29N L3)YTO ALTER ALL PAR&%ETER% GRe /o 4BHLAYTE TERVIkATE /)
ACCFERTY 3@7.t? 1 ’
307 FOQ:AT(I!) . :
60 T6 (801, 3?9 3RS ana).!
Ing srnp , o
Fun

e




APPENDIX D

GRAPHS
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APPENDIX E

DIGITAL OUTPUT DATA FOR ALL
DAMPERS WITH TWO-INCH RMS TERRAIN INPUT
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CONVENTIONAL DAMPING



RUN TN ==e TFEPEIN IIY RDIP TFep,m VEL= 168,000 MPH
OVEE  PR31,.00 FEFY OF TERRAIN IN 120,681 SECOMUS

Y

FMPTY VERICLF
”J‘CAJFULAYFP FHSH 1L 1,925 INCHES
Lt ABSORARFRA.MAWER® e ,713m1 MATTS . ST S S
.t TANMPFER ENFROY (FPDNT)= ‘1&*&.0?781 FT-lB ® 264 ,81213 Fiw| B/SEC
(REAR) = P7ALY LPE25 FTmlB = 227,38641 FI=LB/SEC
AN TMUM clnsxﬁs VELQCITY AFRONT)# = .. 3,84E33 FTJ&EC -
h - ;  G@ 99882 FT/SEC
CMAY YLK C|051N¢ vFanrTY (REAP)¢ G o 4,62890 FT/SEC
- . w3 ,08908 FT/8EC
NAVIVUM‘QUEFL ACCELERATIO (FPOAT) e 196,44R24 FT/SEC*w?

(REMR) = 207 83651 FT/BECww?

O P

LOANFN VEHICLE

'éreru1A?Fv pwsa ';'~ 1,093 INCHES
L ABSORAER PONERS .M.ma 2949? WATTS " R T
PAMPER BMFREY (FRUNT)= 31306,40437 FT-LB L CER,150917 FTwl B/SEC
o (FEAR) = I27PO.PMEZR0 FTwiB = 2760,98468 FT=|.B/SEC
,},N.NAKIPUN CLQQTLG VFLQCITY lFPPNTi* 2 B,E328B1 FT/SEC. o
s - e «6,28906 FT/SEC
AYTNUP rlﬂ*ING VﬁLGCI?Y (REAP)# ] ], @B&ﬁ( FT/SEC
. .. = B : ;“4ﬁ5,65917‘F11$EG. :
NAYTWUM wPFFt ACCELEFATIOM (FRONT) = 202,92776 FT/SECw»?
(PFAR) = PBA,.P2PA2 FTY/SECww2
i b - ——
3 I
B s
B N
. I o
97



RUN I === TERRAIN IO RDI® Tr=2.m VELs 17,000 MPH
NYER 2R31.90 FEFT OF TERRATN Tn 113,982 SECONDS

'clLﬁULATFH ey o
CABRBORBED. HOWERR “fm ~BLU3BLE WATTS.

1590? TNCHE%

DAMPER FNERrY (FRONT)u BINGE,LAAME2 FTmlB = 261.0354m FT%LR/SEC
(REARY & PI700,QERY3 FTwl R & 243,06244 FT<LE/SEC
Axgmum ghnsxhﬁ VELnCITY (FRUHT)# E oo, 4,92187 FY/SEC. e
- - ~6 BR6E64 FY/SEC o
MAyTMﬂM r:netn& v&Lor:Tv (REAR)4 ® I 54365 FT/8EC
. om T w4,B8390 FT/REC .
MAYTMHM uurFL AFFFLFRA1IGN (FRONT) = P26,19525 FT/SFC**Q
(REAR) = 225,11532 FT/SECew2

jPALrHLhTFﬁ ﬁﬁ‘s 4,937 INCHES
L ARBORRED PNUERE ‘ -a,ﬁaaaV KATTS . il ool i i ‘
DAMPER ENERGY tFRnMT)u 33324,21875 FYrLB = R4 5B7M3 FTuLBISECs

(REAR) & 3378006250 FT-LR = 297 ,48376 FTwlLB/SBEC
HAKTHUM, c‘aszup,ygLac:Tv (FRONTYS B o 4,40707 FT/SEC. ]
- . : : - & nﬂ ECAR3 FTlsﬁc
NAYTMUM ClﬂslNﬁ ,anxvv !RFAP)Q B, 3%&71 FT/SEC
. E i . e.® ... wS.B6bAD FT/SEC . |
WANTMUM WHEEL AFFFLEHATIUN CEEDNTY B 226,19525 FT/SECws2
. (REAR) e 292.?ﬁ7m2 FT/SEC#+2




BUN TH we= TERRAIN IO RDIM TF=2,m VEL® 27,508 MPH
OVEFR  PE31.0G FEET OF TERRAIN IN 70,214 SECONDS

7ﬁ‘&€ALCHL#TEP nnqm 'g-~>w1"1 942 INCHES H ‘
LR ABSHRRAED pougm: RIS L4141 _WATTS. B A R
s AGAMPFR FNFRPV (FRUNT)u IN0E7 23125 FT-lB 3 440 BO0QRY FYelR/SEC
. (REAR) = 30126,85312 FTeLR = - A4R0,06805 FTvLB/SEC
,'slms nynchv £F90n13¢ B B,66002 FET/SEC. IR

i ‘ - & wB,76513 FT/SEC
*‘-U}VAXIVUM“CLDQINC VELOCITY (RPAR)¢ o' 7,88330 FT/SEC

, e E . =6,18652 FT/SEC
VEYTMIM WHEEL ACCELERATIDN (FRONT) = 263,89447 FT/SECH*?

(REAR) e 334,18780 FT/SEC#*2

S
. Ca s i

u“@ﬁ;ﬁmvJmm;h;h;”j;i$ﬁ§ww Gl .
LDADED VEMICLE.

”»Tt&LCULAVED nnsn © 1,949 INCHES : o o
. ABBORRED POVERE | . 5,82801 WATYTS S S S P
DAMPER ENERGY (FRONT)s® 3n322,26569 FT-LB = 431,84967 FTelB/SEC
-~ (REAR)W 32177,73437 FT=LB = 4%58,27526 FY=LB/SEC
,yﬁNAXIMUM cunslns MELD£ITY Lfnnmta+ " 6,63330 FT/SEC R
L b X . : : '-6 75282 FT!SEC ‘ T
6, 914@6 FY/SEC
SR SRR R 1% M WS PSS ' W;L'”yﬁ 61621 FT/SEC.
MAXIMUM NHEFL\ACCELERAVIQN trnonv)- P57 ,00576 FY/SEC#*D

(REAP)= - 358, 63336 FY/SECw*%2
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. -
RUM TD we=  TERRAIN ID ROt TFr2,0 VELz 20,00( MPH
. DVFE  2R83%1,08 FEFT OF TERRATM TN €F 583 SECONLS

BN U P i e i PV

EMPTY VEHICLE o
. CALEULATED RMS® | - . {638 INCHES | | e
.. PBBORARED .ROMERE . - .40, BEZTE WATTS . e
DAMPER ENERGY’(PRONT): 30395,50781 FTeLE = 456 ,50512 FTI=LB/SEC
, (RFAR) = 29087, 46875 FYmiR = 450 ,27172 FTuLBISFC
‘”wmmMAXIhUM CLOSING VELDCITY (FPDNTJ* . 7.89472 FY/SEC . .
. - w7, 19482 FT/SEC
*:MAYINUN an%INﬁ VELOC!TY CRFAP)# s i 8,19824 FT/SEC
R w . »5,88064 FT/SEC . .
Mnxzuuv NhEEL(ACCELERhTInN (FRONT) = Q84 ,460866 FT/SFC**?
, ‘ (REAR) = 371.88702 FT/SECwe2
““‘.;"l"‘
'fcﬁtrninvrn'wnsc T’*'*r[: 1, fae 1~rw&s

LARSORRED POVERE . i@, 2wyss WATYS T U
DAMPER ENFRGV:(FRONT)l 30273,43750 FT LB = a%54,67175% FY=lB/SEC

E . (REAR)= 3?3*1.32812 FT-LB ® 493, 51887 FlelLR/SEC
. .Wfﬂnrlﬁum.ﬁLOSI&ﬁﬂVELﬂtlTY (FFﬂNTJ; L 82382 FIISEC e,
o w ® . w7,11669 FT/SEC
",.JMAXTMUﬁ CLGSTNG VFLOCITY tRFARJ+ = ; 6,B6523 FY/SEC
L - B ~7.25585 FYs8kC.

”AXINUM NHEEL ACCELEPATION (FPONT)G 256 ,04046 FTISFC**Z
(RFAR) = 345 ,.77248 FY/SECww?
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CONSTANT DAMPING



. !
RUN IN === TERRAIN ID 25% TFa2,m VEL= 12,000 MPH !
. OVER zasx 99 FFET ow TFRRAIN IN  193,m9% SECONDS g
EMPTY VEWICLE | ﬁ
' _ ; RER I - _ , i
‘vFALBULA?FD RMS® 5' ' @B,117 INCHES -
ARSRRRAFD. Pnuma - ..,.1,,31'7‘75 WATTS o o T
DAMPER ENERGY (FRONT)am 14355,46875 FT=lB = 74,34565 FTwlB/SEC
: (REARYE  =179019, 9?187 FT-LB . -G2, am564 FT~LB/SEC‘
wwaxmuM GLGSIMG‘MELQC£X¥ LFRONTI# » - - 4,53613 FT/SEC TR !
KD | Tew ”}40321@9 FY/BEL ~°* ta-
MAxtnuv CLDQI G sznczvv (REAR)# » . 4314082 FT/8EC -
o .8 w4 ls2148 FT/8EC..
, MAXIMUN HHEFL AcaELERATInN (FRONT) & 161 3n157 PT/sEwaz
(REAR)- 159.80804 FT/SECH+2
LOADED VEWTELE
: CA!CULATED pm$~ Ce ea.?14 INCHES
22 _ARSORBED POWERN . . ,06856 WATYS . ;
NAMPER ENERGY (FRHNT)B 2?875 Q7656 FTwmlB =« 118.47257 FY«LB/SEC.
(REARY™  =15747.07031 FTalB = - w81,55264 F1=LB/SEC
_ ~MAXTIMUM CLOSING . VELDCLTY. (FRONTY# = -4,24316 FT/SEC. |
S MAXTMUM CLOSING VELOCITY (REARY+ » 4,61689 F1/8EC
et .om® . wd,20199 FT/SEC L
MAXIMUM HHEEL ACCELERATION (FRONT) ® 154,82202 FT/SECw#2
| ' (REAR) w 157 ,47274 FT/SEC##2
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CRUN ID ww=  TERRAIN I 25% 2,7 VEL=

25,080 MPH

NVER 9531 oo FEFT or TERRAIN N 77,236 SECONDS

e -

O :

‘ usMP7v VFHtCLF,

"ﬁlgﬁgqggaan POWERE. | . 4,BBA32 WaTT$

80 YcALcULﬁven RVSu”ﬂ -%'A‘sa'iyﬂ INCHES

.t DAMPFR FNERGY (FRONT)®=  PHB57,42187 FYelB e  373,62487 FY=LB/SEC
| (REAR)=  ~B5244.14062 FT=LR = ~326,84283 F1=LB/SEC

.~¢¢¥AXIMUM-CLD$ING ¥ELDCITY [FRONT)¢ B

.6,37039 FT/SEC. .
w6,43554 FT/8EC
. 8,83066 FT/SEC
. wB.3BB67 FT/8EC
253,10338 FT/SEC##2
 424,79513 FY/SEC##2

B ; : ) Q
&Mawxnun cLo 1m¥ vPantYV cesAn;+ e
‘ R -
_ MAYIVUM HHFFL ACCELERATIUN (FRONT) &
' ‘ (REAR) m
T L0ADED VEHICLE
CALCULATEH ngs 54 466 INCHES i

. ARSORRED POWER® .. 2.23239 WATTS
‘DAMPER EMERGY (FRUNTJ= | 2A5m4,29687
(REARY = =D4758% BEQ3Y

- e B
'TMAXIMUM CLOSING VELOCI?V (RFAR)w "
PR B
"MAX!MUH NHEFL ACCELERATIDN (FRDNT)'
: (REAR)
 %#
3
4 o
103

meAxtNUM‘CLﬂSING MELOCITY (FRONT)# &

FTnLB B 348,3372) FT=LB/SEC
FTelB = »320,52087 FleLB/SEC
. 5,91308 FT/SEC e
=6,32324 FT/SEC

. B,36205 FT/SEC
 w6.27685 FY/SEC

251,32806 FT/SECH+2

521.50573 FT/SEC*w2




RUN TERPAIN ID 25X 2.7

2831 .00 Fgev OF TERRAIN IN

e

VEL@®

It wwe
RVFP

e N S—

O e UV UV Sy OO UC I

EMPTY VEHICLE

& CALQULATFD aMsu SR
L ABSORBED POMERE o0 ...
. DAMPER ENERGY (FRONT)- 2539 ,62500

N (REAR) = ~26560 ,50p00
Do MAXTHLE ansxuc VFLDCIIY £FRDNT)+ 5
St - B
MAXtmnM CLnstr VFLDCITY (sFAR)+ r
kb . . I

MAYTVUM wHEFt ACCFLFRATIDN (FRORT)H

4, w5411 WATTS

s e e e a e e T

LDANED VEHICLE

 CALEULATEN RMSE
. ABSORBED POWERE
NAMPFR FENFFPCY fFRﬂNT)E eBP27.34375
(REAR)®  =D6E60. 15625

,wwaxmun anaxus VELOCITY (FRONT)s =
S - B
'erAXIMUM CLOSING VFLOCITY (REARYS =

. - B
MAXTMUM NHFFL ACCELFR#TIDN (FROKT) ®
(REAR)E

2 91436 WATTS

104

(REAR) =

35,000 NMPH
55,168 SFCOMNDS

68, eva INCHES

1

FImlB & 467 ,23498 FTeLB/SEC
FTelR = =481,47668 FT-LB/SEC

- B.52783 FT/%EC

=9.,00397 FT/SEC
B,B87451 FT/S8EC
=B, 6R1B6 FT/8EL
327 ,02099 FT/SEC**2
476 ,86400 FT/SECw%?

7,363 INCHES

FTelLB &
FfelB = ~483,24682
.B,BB6E71 FT/SEC
—6 86718 FTY/SFEC
B 11279 FY/8EC

L m7.68253 FT/SEC

330,16259 FT/SEC##2
468 ,49121 FT/SECHw»2

518,02862 FYwLB/SEC |
F1eLB/SEC




o

BUN TN ew= TERERLIMN TD 25% 2.0 VFLz 48, ARW MPH
NVER 2831 ,90 FFET NF TERRATM TN 42,909 SECONDS

EMPTY VERICLEF
“ U CALCULATED RMSe | . .74,053 INCHES -
CLARSNRBED. POWERE. ... 3 36883 uATTs O .
nAmpFo EnEDNY (FRnNT)s 22649, 21875 FT-LR = 534,83361 FY=lB/SEC
(FEAR) = «24529,1%156 FT=LB = -578,64453% FT=LB/SEC
H?v,.wwaqu g;ﬁstns vrsnrt:v c;nn~1)¢ IR 8,75244 FTtsEc e e
o -  wB,26416 FT/SEC i
'HAXIVUM anexnr VFIOCITY (PFAP)¢ & - 9 35546 FT/SEC
-m L a7 18828 FT/8EC
wnxr”un hHF‘l ALCE[FRATION (FRONT) = 376,893002 FT/SECWH*2
(REAR)® 844,732R4 FT/SECW*2
LnADFD VEHIP[F
‘wa;ALCULATFQ ¢ﬁ3= o TBATL INCHES _
CLLELARSORBERN BovERE 3, 424758 WATTS . O R L ,
RAMPER ENERGY (FPQN7)= IN273,4375¢0 FT-LR = 705.52514 FT=LB/SFC
(REAR) = ~2812%5,02000 FT=LB = . wB%5,45568 FTe| B/SEC
.MAYT”UM-EQDSINQ veuocxIY LERONT)Y+ 2. §,.09687 FY/SEC
: -2 =§,22m68 FT/SEC
waxwmuw CLOSING veLOCITY (RFAR)* =  1m,268367 FT/SEC
. R .w10;78951 FT/SEC
MAYIVUM kHEFl ACCFLFRATION (FRONT)E 375,42132 FT/SEC*+?2
(REAR) = 682,35200 FT/SECww2
‘I - "
"
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R
RUNM TN wew TFRRAIN IN  25Y% 2.0 VELE B85, 033 MPH
OVER 831,99 FEFY OF TERRATN TN 35,187 SECONDS

o N e b e v g+ e iy e b e e g s s e e pn

£

EMPTY VEHICLE

T i R I S I

*crALFUlATFD Rise 7,091 INCHES

L ABSORRED. ﬁnwgnu.m‘ - uvma? WATTS e e
NAMPE" ENERGY (FROMT)S  20200.A3006 FT—LB = £34,90942 FT~LB/SEC
(REAR)®  =284f6,79687 FTwl B = ~810,B4826 FTml B/SEC
~W_MHMAnyuﬂ~run°1MG VFIDCIIY"LERONT1+ E. 10,49804 FTJ&EEWW.wWNMWﬂ\f -
= , =8 . =8,82019 FY/SEC L ;
y;mum rlﬂw ¢ VFLGcITY (RFAP)+ » 11,5@648 FT/SEC
Sl S Ioeow ,Mww”ﬂqv 80283 FT/8EC . . ... |
MAYTMUM wHEEl ACCFIFQATTOM (FRONT) = 419,49368 FT/SECH*D ;
(REAR) = 524.45m92 FT/SEC*%2 ;
LNADED VEHTCLE, i
}
S S _5
U CALCULAYEN RMSe . B7,295 INCHES] ' :
L ABRSORBED PnAFQh,"JHJ,Ma‘GQ?QQ HATTS N e e
DAVPER ENFRGY (FRONT)w 28271 ,49437 FY=l8 = 87%5,28491 FTwLR/SEC
(RFAR)Y® 420032 ,46875 FT«LB = wAR53,96374 FT=LB/SEC
; ‘.....VAXINL!M ,CLDSING VELQCIIY IFRQMTH 3 . .11.41113 FT/SEC.
e . e m o -*Q 97802 FT/SEC
f“ﬁMAxrqu ClGBiNB VPOOCIT? (RFAR)# I 9,92878 FT/8EC R :
o . we ”Lgélg,ﬂzgﬁﬂ;EIASEC e
uayiwuw wMEEI APCFLERATIOV (FRANTY = 413.,31683 FT/SECxw?
(REAR) = 637,94128 FT/SEC##2 |
: ‘
i
i !
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RUN TR wee TERKRAIN ID So¥ TFe2, VEL®S 10,003 MPH
OVFR  2831,99 FEET OF TERRAIN IN 193,@90 SECONDS

FMPTY VEWICLE

CALcULAtFn RMS: ; " 8,583 INCHES o o
Gl LB SORBED powga., 1.31634 WATTS. . e e e
.= DAMPER ENERGY crnnnvu- 15649,41406 F?-La . 81.04687 FYwLB/SEC
o . (REAR)® -1a9as.1azaa FYeulB = w$4,70220 FT-LB/SEC
MAXTMUM. cuns:ws MELOCITY (FRONT)S . 2,98828 FT/SEC .

| Te m . 8,16804 FY/SEC
MAXTHUM CLOSING vsLoc:vv {REARY® ® - 3,18917 FY/8EC
m® . w3.06182 FT/SEC

MAYTMUM WHEEL ACCELFRATIUN (FRONT)= 116.53375 FT/SEC#2
l (REAR) 135,48183 FT/SEC#+2

LOADFD VEHICLE

cALfULA?ED RMEs . . 7 pa, 039 tucuﬁs _ :
L ABSPRBED POWER® . 81881 WATTS e e
. DAMPER ENERGY crnouTJ- 22363.28125 rv.La " 115,81738 FT~LB/SEC
I | (REAR)®  =17080,84375 FT=lB = ~88,50674 FY=LB/SEC
- MAXTMUM, ansxns MELDCITY-JFRONT)* e Do 03710 FT/SEC . .
; | T @ 3,10546 FT/SEC
.;_ MAXI”HM CLDSING VELOCITY (REARJ¢ s 3,61328 FY/SEC
R SRS N e & B 32800 FY/SEC .
TMAXTHOM szwL ACCELERATION (FRONT) & 111,03504 FT/SECwe2

| (REAR)I 130,76913 FY/SEC#w?

o ],07




I
RUN ID === TERRAIN ID. S@% 2,0 VELE 25,200 MPH
OVER 2831,96 FEET. OF TERRAIN TN 77,236 SECONDS

Sy s i s s s s e e g ey

EMPTY VEWICLE

T T T U DU PU D SGN

i
|

CALCULATED Rrsr ‘fl " 43,611 INCHES

- ARSORBEN POWERE . 3,87214 WATTS ... . .. o o e
DAMPER ENERGY (FPONT): 3A517,57812 FTalB = 395,11938 FYm»LB/SEC
(REAR)®  =30566,40625 FTsLB ® ~3965,75164 FYm lB/SFC
.WUMAxINUM ﬁLQSIN& MﬁLOCITY LIRDNT)* 5. e -B423928 FT/SEC -
" w B . »8,64941 FT/SEC
.,,MAxTMUM rtGSTNG VELDCITY (REAR)# = gﬁ 6,61132 FT/SEC
. .m R CLmd 58984 FT/BEL .
‘ MAXTMUM WHEEL ACPFLERATION (FRONT) = 189‘57%98 FT/SECw#2

(REAR) = 326,03024 FT/SEC**2

‘CALCULATED nmsci‘“ ;'43.975 INCHES |
ABSORBED POMERE . 0.67%p3 WATYS . .o
DAMPER ENERGY (FRONT)m  39568,33937 FT-LR & 421 .67138 F1mLB/SEC

(REAR)®  =3M240,72343 FTalB = -391,64239 FY~lB/SEC
-MAXTMUM CLOSING. yﬁLucxrx AFRONTY# . _5,16845 FT/SEC S
. . ®w . »5,B3718 FT/SEC
. :MAXTMUM cLosxnp vELochv (REAR)* ' . 6,60156 FT/8EC
SRS 8 T -8 . .=8,04882 FT/8EC
| MAXTHUM NHEFL ACFFLERATION (FRONT) = 185,64898 FT/SECe*2
. (REAR) = 360,30236 FT/SECw##?
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RUN Tf === TERPAIN:ID 8S0% 2.7 VEL® 35,000 MPH

AVER 2821 .86 FEFT OF TFRRAIN TN 55.168 SECONDS

FMPYY VEHICLE

“v‘gi,>ranru1A1fo RMSI -;-; 88,821 INCHES

L ARSNRBED. POWERS 5 BAKTA WATTS - o ST ST

-o DAMPER ENERRY (FRONT) = 37206,19531 FT-LB = 547,41406 FT=|B/SEC
» (REAR)=  ~3AR20,29687 FYelB = - «544,31652 F1eLB/SEC

nw—m.W¢uaxxmum_CLasxas VELDOCITY. (FRONT)». 2 . ... 6,00017 FT/SEC. an

SR L e -s 28886 FT/SEC B

‘avunwxuum CLonzns VELGCITY (RFAR)» =8, 32812 FT/8EC

ST . m 3z . wh 89257 FY/SEC o
MAX!MUM NHEFL ACCEtERATION (FRONT) = 254,56784 FT/SECw*2

(REAR) = 376,40307 FT/SECH*2

LDADED VEWTELE

"’”?ngLCULiTEbzgﬁbif"fi7; 50,867 tNCHEs'"i

.. ARSORBED. POWERE | “3.,45219 WATTS . B N :
NAMPER ENERGY (FRONT)! 33789.06280 FTwLB ® 612,46655 FT=LB/SFC
" (REAR)®  «301346,67968 FYelB = 550 06845 FTelLB/SEC

_grmww;mMAX!MU“ cxnsxus VELOCITY..(FRONT) ¢ & ... 7,87031. FT/SEC
T “ 2 - & w6,15234 FT/SEC

 'MszmuM anatusfv:L 2Ty (REARY+ =~ . 6,61640 FT/SEC

e - ® . »6,1BB96 FT/SEC
Mavruun WHEEI, ACPFLERATIDN (FRONTY® 248,18646 FT/SEC##D
| (REARYe 378,17022 FT/SECww2
e
" y
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R

PLUM TN w=s TERRATN IND  BoX 2,m VFlLe  45,.mpp NPR §
OVER 2831,00 FFEFT OF TERRATN TN 42,909 SECONDS g
‘ N » o N
ENPTY VFHICLF ?
f
{ﬁ_vtALFULATGﬁ nwsh Loy 57.9&3 INCHES ' ,
VL ARSHEBED ROWERE .. A HAAXO WAYTS . Ll e
- DAMPFR FNFRGY (FRDMY)& 27587 ,89%62 FTwlp = 642,93823 FT=LB/SEC
(REAR) = ~30371.09378 FTealk = ~707,80114 FTe| B/SEC
_._..Mxxmm- mn«um:. yﬂocnv rFRm'Tn & ... B,56082 FI/SEL . ... .05
: ‘ - 3 w6, B1182 FT/SEL
svnxtwuv CLﬂSINC VELOC!?V £RFAPJ+ & 7.96875 FT/8EC -
= S .. mA,B87548 FT/BEC. ;
VAYTM[M qu?L »CCFLEPATInm CFRANTE 25G,18206 FT/SECww? i
(REAR) = 386 ,55853 FT/SECHw? |
LOADED VEHTCLE.
iAlFULATFD RN**‘ PR sa 504 IhrHEs :
.. ABRSORBED BOWERE .. . ..4,23000 WATTS jﬂﬂnA . R
NAMPER ENERGY (FROMT)= 35302.73437 FTelB = H22,73338 FY=LB/SEC
- (REAR) = “32470,72312 FTwlB = -7856,73278 FT=_B/SEC :
__,,_.,_,_.,.‘,.:.7_.:mxmum-i:msxuﬁ ALELDMTY LERONT)+ & . __ B.68721 FT/SEC
S . ‘-6_!@a78 FT/SEC ?
1MA¥YMUM FLOQINT VELOFTTY (RFAP)+ ® T 7017285 FY/SEC
T s B w7 76367 _FY/REC
NAvtvuv WHEEL AFCPLFPATION CFRONT) & PFE,07436 FT/SECw»2 ;
. (REAR)® 512,51713 FT/SEC#*w2




HUNM ID =ww  TERRAIN ID  50¥ 2,7 VELs 55,020 4PH
NVYFR 2935 .99 FEFT NF TERRAIN TN  3%,.1A7 SECONDS

; SO E ,
EMBTY VERICLE =
ce fAiCULATEﬂ QMS= i B8 ,580 INCHES
Lo il ABSORBER BAWERe 1 8, 71822 WATTS . A o
- DAVMPER ENERGY (FRNONT)E 29221 ,49437 FT»IB 2 527 ,25988 FY~LB/SEC
(REAR)2  «33203,12590 FTml B 2 ~945,75781 FI=LB/SEC
Heﬁaxxuuv LuasxmnAygngclrv (FROMT)* B B ,63769. FT/SEC. .
SO e ® . w?.88R18 FT/SEL
“-‘MAYYMUM CIOSING VFLDBITY (RFAR)* a2 '9;11376 FT/SEC
e @ . w4,B83378 FT/SEC
MEYTHLS vcﬁvL ACCFIERATION (FRONT) = 335.15130 FT/8ECwwD
(RFAR) = 301 ,32568 FT/SECH#D
bl
'i»cALrULATEn QMQE S 87,41 INCHES

L BRSORBED DOWERE . . 7.43787 WATTS . .. . . . L
DAMPER ENERGY (FRONT)= 34716.79887 FleL8 = 988 ,87318 FYwLB/SEC

(REAR) m =33033,54687 FTelB = =966 ,82011 Fiw| B/SEC
.fmﬁ,wm,yAxxvuv cnosxms.xﬁLQCLLX CFEDNT)* Y -8, 55515 FT/SEC
M#YIMUM CLOAINR vgtnctfv fQFAQ)+ = . 893@5 wv/sac
. .. moa -7.24639 F1/8EC .
Vn!rvnu thFl ﬂCrFIFRATIOV (FRHNT)= 315,.23999 FT/SECW»D
\ o (REAR) = 5n6,58312 FT/SECw#*2

m




R
RUN JD we= TERRAIN'ID 75% TF=2,4 VFLe 10,023 MPH
~ DVER 2831,99 FEFT OF TERRAIN IN 103,m90 SECONDS

EMPTY VEWICLE

CCALCULATED RMSE | 18,054 INCHES

LD ARSORBED POWERE ... . 1,.BB@37 WATTS .. ... . .. S
MAMPER EMERGY (FRDONT)® 16259,76562 FT= LB . 84,20782 FT«|.B/SEC
(REARY = w1R310,84587 FTwlB n ~04,82865 PTnLB/SEc
- MAXTMLIM CLOSING VELOCITY . (FRGNT)# ® . .. . 2,53417 FT/8EC.
LR . =D ,82207 FY/SEC
MAXIMUM CLOSINp vFLOCXTY CREAR)» ® ewsaeaz FY/SEC
Lo - B »2,46003 FT/SEC
MAXIMUM NHEEL AFCElERATION (FRONT) = 190,53123 FT/SECww?2

(REAR) & 135,28518 FT/SECw«2

 LDADED VEWICLE

L CALCULATED RM82 | 17,858 INCHES

. ARSORBED POWERS .. . 00884 WATTS _ e
DAMPER ENERGY (FRONT)® 21435,54687 FTelB 111,01272 FT=LB/SEC
(REAR) = “wi?7675,78125 FTelB = »01,54125 FIwlLB/SEC
H,MAXINUM CLOSING VELOCITY LFRONTY+ ®» . 2,55126 FT/SEC . . ... .. .
' - 8 - -2,66357 FY/SEC
MAXIMUM CLDS!NG V!LOCITY tn#An)o = 2,85156 FT/SEC
B . .mP,B1738 FT/8EC
MAXTMUM WHEEL ACCELERATION (FRONT)e 91.4@095 FT/SECw#%2
(REAR) = 123,50418 FT/SEC##2
- b
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RUN IN ===  TERRAIN ID 75% 2.0 VELE 25,00 MPH
AVER 2831.90 FEET OF TERRAIN IN  77.236 SECCONDS

EMPTY VEHICLE |
i::fVCALCULATED amgE ;L 36,622 INCHES
=0 ABSORBED BOWERE - . .. 4,13423 WATYS. AT
. DAMPER ENERGY xranwr)- 30737.30468 FTelB = 397,96423 FTeLB/SEC

4 (REAR) = »33684,.37500 FT=lB = w440 ,060500 FTwlB/SEC
MTMnM,MMAXIMUV~CLm€ING V£LOCIIY (ERDNT)w g . ... .. A4,51416 FI/8EC .. ‘
sl - @ i =4,06582 FT/SEC
i MAXIMUM ClGSING VELOCI?Y CRBAnlw e 7.8, 93681 FT/SEC
S e ® . ie3,06152 FT/SEC
MAXIVUM WHFFL ACCELERATION (FRONTY)e - 178,029685 FT/8EC*w»?
] (REAR)® 250,18208 FT/SFECwe?

g e

LOADED VEHICLE
<’TCALrHLAT&D nns- ?-- L 36,261 INCHES
__ABSORBED POWERE _“M,wa 75738 WATYS ST L |
NAMPER ENERBY (FRDNT)l 35791.01562 FYeulB 463,39509 FY~LB/SEC
| (REAR)®  «33447,026562 FTelB = ~433,05090 FT~LB/SEC
m«¢naxxmun CLnsluﬁ VELOCITY (FRONT)+.®._ ... _d,58251 FT/SEﬂhw, S
‘ 'ﬂAXIMUM rLosrus VELOC!TY tRFAR)* " S s 53955 FT/SEC

ST : LI Q,.*4.37255 FY/SEL .
MAXIMUM WHEFL ﬁCCFLERATInN (FRONT)= - 170,72637 FY/SEC##2
: (REAR) = - 265,95611 FT/SEC*w»2
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...
PUM IN mew TERPAIN ID 75% 2,7
NVER 2831,.99 FEFT OF TERRAIN

N R o e e e

VEL =
IN

FMPTY VEHICLF S

44 46? INCHES

rILCUL&Tsn RMQu??
B, 87114 WATTS

U ABSORBED POMERE .
RAMPER ENFRGY (FRONT)e

(REAR)e  =3PBR5,74218

- £

,_mnx:mum CLosINc VFlOCITV (REAR)+ =
- B
(FRONT) =
(REAR) =

MAxtMUM wHEFL ACCELEPATInN

 LOADED VEHICLE

g e - .._4-.f..A.+‘ o e
, [

S o

_nrALCULArEn nmﬁu,ﬁ_-

_ABRBORBED. POWERE

NAMPER ENERGY (rnnwr;:
(REAR) =

44,133 INrHES
4LB5058 WATTS
36914,06250
~32612,60000

- B

,MAyIMUM CLO*:NG VELOCTTY tRFAR)+ s
N - B
CFRONT) =
(REAR) =

7 (

"MAvrwum WHEEL ACCELERATIOM

31680,45312 F=|B =

“mmnxxmum.an51ns erncxrv LFRONTI+ & ...

“*NAXINUM fLDSING MELUCITY (FRDNTJ# R

AL, 000 MPH 5

£E5,168 SECONDS

574,4A088G FT=|B/SEC
FTwlB = -506,09289 FT—LB/SEC
. 8,77392 ET/SEC.. ——

~5 29785 FT!SFC

5,08144 FT/SEC

'3 53515 FT/SEC :

20B8,32739 FT/SEC*%2

355.98?66 FT/SEC*w2

FT-LB e 'EﬁgwfinS'#T-LH)SEC
FTelB =

~504,76538 FT=LR/SEC
5.B3749 FT/SEC .
n5.35888 FT/8€EC

5,87158 FY/SEC -

~5 22949 FT/SEC e
212,78176 FT/SEC**? "
328,60000 FT/7SECw»2

VO L GNP SR S U G S P




NVEE  9R31,06 FEFET OF TERRAIM 1IN

‘ | "fé-‘;  e 3
EMBTY VFHTFLFi
o ﬂWHAAV“,wa;M.fvw,

S ARSNRRED .ROWERE
-~ DAMPER ENFRGY [FRnNT)=
- (RFAR} =

- B

MAxvmnH rlasx&s V£LOCITY (RFA§)+ .
.om

MAXTMUM WHFFO ACCELEHATION (FRONT) =

(PFAR) =

o . 'ﬂLnAngant;}ELE e e

CCALCLLATED RMSe
CABRBORBED PNWER® |

T GAMRER EWEREY (FRONTYE

T \ (REAR) =

cooeoo o MAYTMUM. CLOSING VELOCITY (FRONTI+ =

= , e
MﬁXTMHv LLOS?Mr VFLGCTTV [RFAR)w &

o B -
MAYIMHM WHFEL ACCF[ERATION (FRONT) 2
(RFARY =
{;"f : 1 ;Eﬂ
j

L,...‘Z‘ ~1 ».:4'4“'4.';,‘ . . I ]15

RUN TN =we TERFAIN TD  7E% 2,0 VEL =
42,908 SECONDS

AZCALrHlATFD RMSE | 40,423 INCHES

: 7,60430 WATTS .

28442 ,30828)
«33154.00687 FTulB =
. B BA4B67 ET/SEC. .

FT-Lémwi

e MAX!NUM~CL051Nb VFLUEITY CFHDNT)* ®

45,200 NPH

-s V1318 FT/SEC

. 7.2@214 FT/SEC

L .m3,31542 FT/SEC
216.67227 FT/SECHw¥D

357 ,35711 FT/SECw#?2

- BB,MEY INCHES
6.83587 hATTS.
37353,51562 FTnLB =
n14ﬁ67.96375 FT-LB ®
. B5,50048 FT/SEC

- -5 B4228 FT/SEC

By a15a2 FT/SEC
w5,60255 FY/8EC
eow g9107 F?IREC**?
3905,84173 FT/SECww?

662,85229 FT=LB/SEC
-772,66394 FTnlB/SEC

B7M,52607 FYmLB/SEC
wBA7 04018 FTwlB/SEC




BUN T} wew TEIRAIN ID 78% 2.9 VR =

55.720 MPH

35,107 SECONDS

NYEW 2831,/99 FEET OF TERRAIN IN
EMPTY VFHTICLE
CCALCULATED RMSE §%.279 INCHES

44059 WATTS
24554,09587
~34667 ,956875

L. ABSBRAER PAWERE .. 3@,
NAMPER ENFERRY (FRANT)=
{REAR) =

NMW.~AXI”UM LhQ?IMG VFLOCITYMQFRDMTJ+ oL

|
W VAXTMUV f*OﬁING vvuncxtv {REAR) + @
il e .. .m B
”AXIMUM PHF“L ACCFLﬁRATIOV (FRONT)B
(REAR) =

LOANFED VENTCLE

PAtCUIA?!ﬁ QMSF
_ARSORPED SOWERR
DAMPER FNERGY (FﬂnNT)a

(REAR) =

- MAXTRUM_LLDSING VELOCITY (FRONT)4+ s
- 3z

vawiuv raostmr vaaczvv (REAR) 4 ®
‘.“_‘ -
”b*TVUV bHFFL AFCFLERATION (FRGNT):
(REAR) =

21, 52984 WATTS

e w e e e

116

m%f;Lé e

E5,980 INCHES

37159,272312 FTelB =
-25791.41562 FT=L8 =

-

L]

598,31639 FT-LR/SEC
FTelLR = w987 ,48242 FTuLB/SFC
7,08281 FT/SEC R

»8,31882 FT/SEC

7.7@263 FT/SEC
»3,165894 FY/8EL
274,89M07 FT/3ELww2
416,85113 FT/SEC#*w2

1R58,414n6 FTwLB/SEC
~1719,47131 FYwLB/SEC
. _6,85546 FT/SEC .
-5,91264 FT/SEC
7, 44149 FT/SEL
L =5.62570 FT/8EC ...
267 ,75286 FT/SECH%2
431.18469 FT/SECweD




P S e

CEMPTY VEHICLE

T Tt S C e -

nE 15 43 :Ncues

!#cALcuLAYEo RMsa
LB,62E58 WATTS

oL ABRSARBED POWERE. .
" DAMPER ENERGY (FRDNT)'
. (REAR) = -w{8B06, " 48437

‘MMAx;Muu.ckosxns-vgknc;vv LFRONT)4 =

,.,gggnun}cfos:nn VELUCITY tREAP)* *

- g ‘

RUN 10 e«w TERRAIN ID 100X TFe2,n VELa 10,000 MPH
NVER 2831,99 FEEY NF TERRAIN IN 193,090 SECONDS

89,01248 FYwL8/SEC
FT-LB . «97 86317 FT—LB/SEC
-2,23388 FY/SEC. e
#2.24609 FT/SEC
B ,A0234 FT/SEC
 a2.80927 FT/8EC
78,63819 FT/SEC#w2
115,06112 FT/SEC*w2

FTelB ® 112,M2423 FY=LB/SEC
FTwlB = -95.71371 FT=LB/SEC
- 2425097 . FT/SEC . ... o
«2,29988 FT/SEC

’ MAYIMIUM WRERL ACCELERATION (?Ronv)-
SR : - (REAR)®
| _31 ; L

3‘ LnAan VEH!CLF‘Hé e i
¥
& ‘
R A St I P - o
52  “EALEULATED R¥S o 16,820 INCHES
Al -ABSORBED POWERS .1,38574 WAYTS.
) DAMPER ENERGY . (FRONT)- 21630.85937
i ' (REAR)®  =184B1,44531
gm«ujf- ~MAXIMUM-CLOSING. xEanxrv AFRONT)® & oo
g - B
i ¢ B

MA!!MUM CLDS!&G VELOCITY (RFARJ

i maxTHum wﬁékL'AEEELERavxou (FRONT) =
q | (REAR)a

A .

L S

2y 46093 FY/SEC

»92 36¢83 FT/SEC =
78,83454 FY/SECwe2
105,93084 FT/SECHw?

1]}..””«m




R
RUN 1D ew= TERRAIN ID 100X 2,0 VEL= 25,0800 MPH
OVEP 2831.99 FEET OF YERRATNM TN 77,236 SECONDS

 EMPTY VEHICLE

CALCULATEO BMS®  32.833 INCHES

ABSORBED POWERE . . 4,71356 WaATTS e S
DAMPER ENERGY (FRDNT)s 3¢761,71875 FT=LB = 398,28033 FY=|B/SEC
(REAR)®  =36(10,74218 FTmLB = »466,24090 FY=LB/SEC
Mﬁ,ﬁAxIMUM LLOSING VELGCIYY (FRCONT)+ = . .. . .3,82080 FT/SECL . .. . .. .-
T m®  w4,41804 FT/SEC
g :MAXIMUM ﬂLOSING VELDCITY {REAR)* = 4,64111 FY/8EC
e e ® . w2,42919 FY/SEC
MAXYMUM wHFEL ACCELEPATION (FRONT) = 152,46582 FY/SEC#*2
(REAR) ® 242,09960 FT/SEC*w?
LOADED VEHICLE
JuﬁALCULATED RMS! © - 314,716 INCHES
..ABSORBED POWERE .. . 3,26851 WATTS o T
DAMPER ENERGY (FRONT)® 39713,67187 FTelB = 505,12067 FT=LB/SEC
(REAR)=  =35701.01562 FTalB = ~463,39605 FTwl B/SEC
- MAXTRUM, CLOSING VELDCIYY. (FRDNT)+ € . ....3.+94775 FT/SEC
o m o ® . =8,36035 FT/SEC
o \MAXYMUM cLosrnn VELOCITV (REAR) ¢ & o .78@?7 FT/SEC
IR e ow B =3,72070 FT/SEC i
MAXTMUN wHEEL ACCELERATION (FRONT) = 161,20339 FT/SECww2 '
(REAR)E 222.75912 FT/SEC#w2
5
! i ™ -

ns




10

QUN 16 wee  TERRAIN 100y 2.0 VELE
OVER aaai 00 FFFT OF TERRATM TN

EMPTY VEHTCLE

ALCULATEn nMsu SE
L ICARSNRBED. POWERR .
CODAMPT L NCRGY (FRONT)B
(REAR) =

'8 59203 WATTS.

IR

-

e e

A 2

'“ff MAXTRUM caos.wc VFLﬁCITY {REAR)¢ .

‘“wnxruum WREFL ArrELERATION C(FRONT)E

31884,76562 FTeLB
| ~34716,79687 FT=LB
VAXIMHMWCLQSJNﬁuVELQGIIY LFRONT)* B

- (KEAR)=

35,000 MPH

55,168 SECONDS

_ as.sas 1~cues o

z 577 .94887 FT«.B/SEC
" -629,28295 FT=LB/SEC
5408371 FTLSEL ... -
‘-4.6875@ FT/8EC
- 5,52081 FT/SEC-
=2,6660) FT/SEC .
178,973028 FT/SEC**?
302,379Q8 FT/SECw#*2

UL CALCULATED RMSm 38,416 INCHES ,
._ABSOPBED POMER® | _ . 6.30657 WATTS . R
RAMPER ENERGY (FRONT)® 3750000000 FY-Lp = 679,73168 FYnLB/SEC
| |  (REAR)®  =~33924.37500 FT=lB = »616,8A695 Fim=|.B/SEC
1 .-MAXTRUM _CLOSING VELOCITY (FRONT)+.® ... .5,05126 FT/SEC.
- e E w8, 62402 FT/SEC
o MAXTHUM CLGSJNG VF!ﬂCITY rpenn)* x 5,02929 FT/8EC
TRt . wo® .»4,16992 FT/SEC
"AYIMUM nHEFI ACCELERATInN (FRONT)a 187 ,21978 FY/SECww2
| : (REAR) = 277.24627 FT/SECw##2
P ‘o — - -
i
B
H f
;v
1
! 19




T
AN TO ews TERRATIN I 1amy 2.0 VFiLs 45,000 MPH
OVFR 2R31,99 FEET OF TERRAIN IN 42,9929 SECONDS

EMPTY VERICLF
CALCUIATﬁa RMSa i . 44,962 INCHES . ‘
_ARSDRBED PNUWFR= .. ... .10, 26012 WATTS . O
NAMPER FNFRGY (FRnNTju 267K ,QRAI7 FTm LP ® 622,4552¢0 FTeLB/SEC
(REAMR) = w3A8A5 KGHAZ FTmlB = »805,09533 PT-LBISEC
mmAxTMUM anﬁxNG yEantry iFRON?)& ® e A,74B53 FY/SEC. e
= F | w=5,00000 FY/SEC

‘Maxxmuw CLn%IMP vexncr?v (RFAR3+ 5 Y 6,80697 FT/SED
e B ... w2,33886 FY/8EC

MAXTMUM WHEFL ACCELERATION (FRONT)= 202,14236 FT/SECH#D
(REAR) = 370.74102 FT/SECW#2

3 EALEULATED RMSH 48,055 INCHES o
VL ABSORREN CPNWERe . L.V .B5087 WATTS . S
NAMPER ENERGY . (FRONT): 37aan, 62500 FT LB = BP3,7%4443 FT=LB/SEC

\ (REAR) = 35449 218B75 FT~LB = «B26,14733 FY~L.B/SEC
HAXINU& CLDSJNG ¥ELHCITY £ERONT)+ B 8,18066 FI/SEC . )
e Cmo® T w4,06B26 FT/SEC
;w'MAXXMUM CLNSING VFLQCITY tRFAR)w = . 5,58105 FT/8FC
» . - Lomo® o wmA 30178 FT/B8EC. .
MAXTMHM WHFFI'ArﬁFLFRATION fFRnths 206,75659 FT/SECww?
: (REAR) = 352,75566 FT/SECww2




WUM TP eme  TEQRAIN, IO 148 2,2 VELs 55,982 MOW
. OVFR 2831,99 FEFT NF TERRAIN TN 35,197 SECONOS

.._ v,..,‘.u.::.....‘ g .. :,, . PR -

FNPYY VEWTICLF

e CALCULa753 qmsk 48,994 INCHES
i LARSARBED . anFﬂa.“p.;. 39,5725% WATTS L O S _
- DAMPER ENERABY (FRONT) =2 19142 ,95875 FT-LB ® 542,41979 FY«| B/SEC
. (REARY=  =35079,75562 FTwlR = -997,21828 FY=LB/SEC
_ﬁfwﬁf?nuaxlbuy clggxun MELaclencrnomT)* 2o -B,00578 FI/SEC ..
s e W T FT/SEC
maxTMUM tnaslva VELGCITY (REAR)Y = . 5,71289 FT/SEC
: - B =2,34375 FT/8EC
MAxvmun wdEFL APCFLERATIGN (FRONT) =2 236,74340 FT/3ECH*?2

(REAR) = 349,57611 FT/SECw##2

J .
S,iv o

T LoAnED VEHIC!E

SR .CA1rLLAYEﬁ aws= IR 48 948 !NCHFS -
. ARSOEBEND. POWERSE “anh‘”an.zasas NATTS . R o
DA“PER FNERGY C(FRONT)= 35937, 80020 FT-LB 2 1923,64367 FT=.B/SEC
- . (REAR)s »34960,.9375@ FT=LB = -99%,82739 FT-LB/SEC
nwvnxxwun CLQSING MELQCLIY £EQDNT)A s 5,69589. Fr/SFC
R . £ S, B837% FT/SEC
ny VAxxmuv cuosrus vtLoclvv (QFAR)4 a . 7.00195 FY/8EC
i Loowm.3 o =4449707 FT/8EC
vnwtvuv hHEEL JCCELERATIOV (FRONT) = 244,34668 FT/SECw#2
‘ . (REAR) = 358,33888 FT/SECw#?

RT3




RUN 10 === TERRAIN ID 128% TFw2.¢ VELa 10,082 MPH
OVER 2831.90 FEET OF TERRAIN IN 193,799 SECONDS

B T I I SR

EMPTY VEHICLE

JRUC I U A S O S
_NuﬁULA#EDikﬂs-.@: | 15 673 INCHES * L | ) o
CLABSORBED. POWERR - . 3.38366 WATTS. R
DAMPER FNERGY (FRDNT)- 17622, 26562 FT-LB ] 92,29988 FY=LB/SEC
(REAR)® =1958p,07812 FTwlLB =® -101,40344 rana/ssc
~MHAX1MUM GLQSING VELOCLTY.. (FRDNT)*-J e - 402148 Frtsec :
C P \,5 ~2,01416 FY/SEC
'MAHMUH cLDSINt‘ VELGCITY CHEAR)-& a 2.44149 FT/SEC
o - omom 4wy 68948 FYL8EC
MAerUM wHFEL ACCELERATION (FRDNT)B #89,401074 FT/SEC#*w?
‘ (REAR) ® 11&.79177 FT/SEC#w2
, - i _ U

CALCULATEO nMsuﬁ’ . 18,869 INCHES -
_ABSORBED ROWER® . ... .1,92333 WATTS C o
MAMPER eNERGV,tFRonr)- 21997,070314 FTaLB = 113 92080 FTeLB/SEC
. (REAR) = -19335.9375@ FislLB = -1mm,139a5 FY-LB/SEC
. w,“unxxmuu CLOSING VELOCIYY (FRONT)+ & ... 2,01004 FT/SEC. -
P - ® . W2,01660 FT/SEC
"MAYIMUM anszus szncva CRFAR)# CRE 2,22656 FY/8BEC
- -8 . wR.PB9B4 FT/SEC .
MAX TMUM WHEEL ACCELERATION (FRONT) m 72,45317 FT/SEC#w2

(REAR) = 89.53562 FT/SEC»w2




RIUM ID wee rsnﬁbrnfrn 125% 2,0 VEL: 25,000 MPH

e JE— et
2t
i [

- ;rALCULutao nma: L Ee ea 832 INCHES ﬁ,

. ABSORBED POWERE ... . 4,04518 WATTS R
S DAHPK& ExERGY (rKUNT)l 81787, 18037 FT-LB E
| (REAR)®  «37695,31250 FTelLB =

NVFR 2831,98 FﬁET OF TERRAIN TN 77,236 SECCNOS

411.55633 FT~LB/SEC
~4BB.P5151 rT”LB/SEC

;,MiA,,‘MAX1MUM.£LDSING VELOCITY. (FRONT)+ LEne 3,26904 FT/SEC
AV e = . =3,74511 FY/SEC
‘ GLMAXIMUN CLGSING VELOCITY (RﬁAR)¢ . L 4,16815 FT/SEL

w s . =2,82636 FT/SEC

7’77w”w MAXIMUM WHEEL ACCELERATION tFRouvan 136,65063 FT/SECaw2

E‘fwaf.CALCULA?ED wn L 25 452 xncnes .
ot .. ABSORBED POWERE . 4 45563 WATTS B
DAMPER ENERGY (FRDNT)l 41577 ,14843 FT—LB z
(REAR)s  =36062.85062 FTwelB =

|
]
!
;
H ,
o ;
; ; i
M i
| S A
AU i
;

: 3m ?. st 128.[‘Awh4

(REAR) & 208,22921 FT/SEC#w2

538,31066 FT1=LB/SEC
»wd478,86866 PT'LB/SEC
mwwM,MAXIMUM CLDSINB &ELQCIIY (EEDNT!Q . . 3,38378. FY/SEC o
S SRR ST w .  fQ -3 68652 FT/SEC
r]MAXIMUM CLosst ELQC:VijRE!R)* . A 43947 FY/SEC
' ' R L m M;Q;WvS 18389 FT/SEC

‘ ”Luaxzmun NHEEL,ACCELERATION (rhonv)u Ty 35,38336 FY/SECH#S
| (REAR)®  19%.56466 FT/SECHD




RN

THh wem TERRAIN ID $28% P VEL®

OVER  2831,00 FEEY OF TERRAIN IN

R I

OB R vt e T e

‘ FMPTY vewerE

rALcuLAren AMSE ; 34,616 INCHES

..l ABSORBED POMERE

.9, 5?898 WATTS
CAMPER ENFPGY (FRONT)B an615,23437
" (REAR)® ~362301,46875

VFLUCITY LFRONT)# =
- B

. Maxxvuv rtosrdr VFLOCIYY cpvnp)¢ z
e .t .. R
MAXINHV MHFFL ACCELEPATION {FRONT) =
(REAR) &

o mAxJMum CIQSIMG

L OANDFD VEHICLE

e 34, 996 INCHES
_6.81207 WATTS

rALCUIAYED wﬂs-,A
_ABSORBED POWER®
DAMPER ENERGY (FRONT)® 39404,29687
(REARY2  =36621,09375
e MAXTHUM, CLDSINE VELQCIIY AFRONTY+ 2.
Lo » =
gt MAXIMUN CLU%!NP VFLnPITv (REAR) S ®
A I .- B
WA TMUM wHFFl‘APCFLFRATION (FRONT) &
(REAR) =

I |»‘ o

i

s N e .

124

35,000 MPH

55,168 SECONDS

554,93713 FTeLB/SEC
FY=LB = «656,72079 FT—LBISFC
A4,59716.. FTLEEC .

~3 92578 FT/SEC
5,01464 FT/SEC
»2,08748 FT/SEC .
166,70120 FT/SEC**?
30R,41558 FT/SEC#%2

FYwiff &

FTelB = 714,24926 FY«~LB/SEC
FTslLB = =8663,80053 FT=B/SEC
A,60937 FI/SEC
_'-5 R2812 FT/SEC
. 4,35546 FY/SEC
-*3.4@087 FY/SEC
170,72637 FT/SEC*#2
254,2733) FT/SECw#s2




RUN 1IN === TEPRAIN ID 128% 2.0 VELz 45,p0R MPH
AVER 2839,96 FEET OF TERPAIN IN 42,909 SECONDS

EMPTY VFHICLﬁi

Lot oyt s+ g e e e g e

LA g}xrALPULATEn emse . 38,482 INCHES
e B LLLARKSARRED nnwFaz 32 BRBES WATTS S U
.. PAMPER ENERGY (FRUNT): 25146,48437 FT LR = 5R6,04101 FT=LB/SEC
* (REAR)E ~35505 70312 FTelB = ~829,86115 FTel B/SEC
‘.wnAxxmu& cua51us VFLO&II! LFRONT)#+ = . A,A83603 FI/LSEC . .
= : e w fvf_ ~d 222363 FT/SEC
,:FAXIMUM PLUSINF VELOCITY (RFAR)+ = 5, 46386 FT/8EC
RN L. ® Catl 51,89419 FY/SEC
uayvvum wHFFL ACCELERATIGN fFRnhT)z 190.,26321 FTY/SECww?
rPFAP)n © 3RA4,53B94 FT/SECw%?

'
i

s e e et e e g b s e e ek

B z_‘_l: ';?: '

|
o Lﬂ‘Jﬁ;vahm;.,Jw.'.“,g
LNAREN VFHICLE

a,yCALruLATFw awaa*; . AD,E26 INCHES
ARSDRAED BOKERE . . .0.0,25671 WATTS .

NAMDPER ENERAY . (FRANTY= 38378,90625 FT-LB z BG4,423B2 FY=LB/SFC
. (REAR) = «36791.99218 FT=|B = «857,44079 FT=LB/SEC
aneruM CL051u4 YELQCLIY LFRONTI* = . . _A,GA582 FT/S‘C e
3 - -.4 223683 FT/SEC
SRR hAYIMUM CQOSING VFIHC!TY (RFAQ)¢ = 5 61767 FY/SEC
S ; L om® !'3 56445 FT/8EC .
Mayxmun NHFFI ACCELERATIDN (FRONT) = © 183,20278 FT/SECww?
. (REAR) ® 208,45208 FY/SECww?

125




RN I wew  TERRAIN: IO 12%% 2.9 VEL=® 85,008 MPH
‘ OVER 2R31,80 FEET NF TERFATN 1IN 35,107 SECONDS

mn eete et mine A e e L e e A i s

i
EMBTY VEHICLF
ﬁg‘rALCULAYEn QM%F ? : 43,627 INCHES
L ARSORBER. POWERE | . 48, f34435 WAYTS . e .
NAMPER ENERAY (FRONT)= 17382,81252 FTelR = 495,13271 FT= B/SEC
(REAR) = «33837,89762 FTw|.R = ~963,83859 FY-LB/SFC
_@Twmwmaxrnum.anstug NFLHQIT! LERONT)® 2 .. ... 5,02920 FT/SEC.. P
DL omoE 57, -4 32128 FT/SEC
: 1:;m¢yryun cunﬁfu& VFLorITv (REARY+ 3 i 4, 55566 FT/8EC
e s . w8 . mi,BR128B FT/8EN )
NAXIMUM wHFvL ArCFLERATION (FRONT) = 214,61059 FT/SEC*w2
' (REAR) = 287,16192 FT/SECw»2
LMANED VEATCLE
cntCULATEn RMSF S 44,185 INCHES
h~¢ﬂBSOPBED POYWERE . B4.18224 WAYTS . o
NAMPER ENEKRGY (FPDNT)= 35156,25000 FTmlLB = 1901,39260 FT=|B/SEC
« (REARY = w34863,258125 FT-LB = »0Q3,04577 FY=LB/SEC
¢~NAXIMUMQQLﬁalMG~MELQ£ItxﬁLER0NT)+ B A, 78515 FTjsEc -
e S i w® . =4,31152 FT/SEC
MAxTMHM,roostG v;Lﬂcxrv fREARYs = $,32B12 FY/SEC o
i L SRR R a_,d;;u.~3.72314 FY/SEC . e e
MAX!“UM WHFFL ACCELFRATTON (FRONT) = 2219,99197 FT/SECww2
(REAR) = 204.52508 FT/SEC#+2




|
RUN ID === TERRAIN 10 15@% TF<2.0 VEL® -10,000 MPH
ovsn 9811 go FEFT or TERRAIN IN 193.@9@ SECONDS
rmprv VEHTCLE*
- WM,,,WHWﬁ”PMN?,?__? _ . )
3 CAL€ULATED RMs-;ﬁ~ ,15 asa 1ncnzs :
LA S ORRED inﬂu LAy gugg WATTS S i e e e
S p‘npzn ENERGBY | (FRUNT)- 10189,45312 FT-LB . 99,3804% FTw| B/SEC
_ . (REAR)®  w«2p047, 955&2 FTulR = »108,48397 FT~LB/5!C
“—MA¥!MUM BLO&ING VELOGLIV :FRONT)-~n wo- 3486523 FT/SEC. .
b v - n "1 81804 FY/SEC
“MAlIMUM CLns:we vELochV cnexn3¢ . g, 55359 FY/8EC
e . e a-h#»~1.44531 FT/8EC »
rAxtvuM wurea AcceLeaATInN CFRONT) & 75,89204 FT/SECww?2
(REAR)® !22.81695 FT/SECH¥2
;cALcuLAveb AMSE u‘fam7: 18,033 INCHES
. ABSORBED POWERS .. 2,84556 WATTS . T T
DAMPER ENERGY [FRONT)w 23330,84375 FT-LB . 120,87490 FT=LB/SE(
- (REAR)®  w=20881,.05468 FT-LB " ~106,58740 FY=LB/SE
uﬁﬁunxzuuu CLoa:us vauoc:vv trnn~73¢ & ... _ 31.,85848 FY/SEC s
G - »1,86038 FT/SEC
- ,uaxrmun anaINs choczvv tnzan)+ " . 2,08307 FT/SEC
Tt w mo i ow) 88964 FY/SEC ST T
NA!!MUM NHEEL ACCELFRATIGN (FRONT)! ; 87,76847 FT/SEC#w2
P (REAR)® 88,.75022 FT/SECww?
o




QUN IN === TERRAIN ID 150% 2.0 VEL=

DVER 283! 99 FEET OF TERRAIN IN

ey S Sy g e s

i o
FMPTY VEHICLF

\
l

cazcuLarEo nméa
ABSORBED »ouana.zww

NAMPER ENERsv,trﬂoNT)a

. (REAR) =

- *maxxmuu c&oszus VELDCIT¥ iFRDNTJ» ®.

R I -

MAXIVUM cLosmmr VELOCITY (RFAR)+ s

; L I )

MAXTMUM WHEFL AGCELERATION (FRONT) s

T e ._,.... e e

CEULATED #
ABSORBEN. #nnﬁh- L

NAMPER ENERGY (FRONT)s

. (REAR)®

e w,M,mxmuum.n.sl,uﬁ M£LnnII!M£FRQNTl+

TR ; i e
o MA%IMUM CLOS!NG y!LOC!?Y fREAR)o 2
= B

MAXTMUM NHEEL AcCELEnATION (FRONT) =

(REAR) =

25 %97 INCHES
. 5552@ MATTS . .
32031, 25%@@ FTNLB ®
»38623,04687 FT=lB =

(REAR) =

Bs' - . 9B, 219 INDHES

4.81329 WATTS
44335,03750 FTelB =
«38427.73437 FTelB =

. 2,93457 FY/SEC . .

25,000 MPH
77.236 SECONDS

414,71728 Fl»LB/SEC
~580,06317 FTeLB/SEC
2,99560 EY/SEC e

w3,17626 FY/SEC

3,65234 FY/8EC
wi,78898 FY/SEC.

124,28958 FT/SEC*w2
200,88071 FT/SEC#*2

 574,02941 FTwLB/SEC
«487,53436 FT=LB/SEC

»3,13964 FTY/SEC
4.88179 FY/SEC

‘..'2 74902 FT/SEC

124,38775 FY/SECws2
165,91580 FT/SEC+w?




QUN I ==w TERRAIN ID 152% 2,7 VEL®e

e e s ey ae e e vl oy t‘ e s o nn

, erLcuLaven Rugs 3#.343 INCHES
v AMSQRAEN ROUERE 18387 WATTS .

- B

»;MAXIQHM CLnsth VELGC!TY casan)+ ”

128

COVFRP 9831.QQ FEET OF TFRPATN IN 55,168

- 35,002 MPH
SECONDS

o NAMPER ENERGY tFRONT)a 29882,81257 PT-LB = 541,66113 FY~LB/SEC
L ' (REAR) = ~30013,67187 FTmlLR = w707 ,10R94 FT-LBISEC
~?4¢@@¢MA11MUM~6L551NG VElQCITY trno~r)¢ . e
i i ‘ S w3, 33984 FT/SEC

A, 40917 ETLSEC..
4,07714 FY/8EC

w1 70808 FY/SEC

. H .mn
HAYXTMUM WHEEL AFCFLERATIGM (FRONT) = 151,87677 FT/SEC*w?
. (REAR) =  2B09,Q2728 FY/SEC#*2
,jraLannven nvﬁa ﬁj.'ga; 31,935 INCHES . _
‘. ARSOPBED POWERe . B, 36645 HATTS AU S A -
NAMPER ENFPGY :(FRONT)w  36916,09218 FY~LB = 723,54248 FTeLB/SEC
‘ (REAR) B ~38703.04539 FTalB = »703,18603 FTaLB/SEC
Mgwmﬁqﬁuwnxxwum“ansxuﬁ MELOCITY (FPONTI$ & . 4,46289 ET/SEC .
SRR e om @8,32031 PT/8EC
L wnyrmum CLOSING VELOCITY (REAR)+ o . . A,07226 FY/SECL
s -z . .m2,B6621 FT/SEC
MANIMUM WHEEL ACCF[FPATTDH (FRONT) & 154,73662 FT/SEC**2
, (REAR) = 207,95240 FT/SECH*2
|




——'—‘*W L

RUN TN wew TERRSIN IO §30% 2.0
NVER 28\1 9o FEET OF TERPAIM IN

o R e —

EMPTY VEHICLE

tim mvresemn e e ke et e s e

.-i

O GALEULATED Amge

T .. ARSARRED POWERE .
NAMPFR FNERGY (FROMT)=

; (REAR) =

.fﬂmw,“NAXIMUM CLmslqﬁ VELOCITY (FRONT)# &
‘VAVIMUM Cster VELOCITY (PEAR)* =
oo : - %
VAXTVHM uHFFL AerLEPATION (FRONT) =
(RFAR)®

LMADEN VEWTCLE

¢ CALCULAYED RK8e
" ABSORBED meﬁﬁtpﬁhﬂuw
DAMPER ENFRGY ! (FRONT) =
(REAR) =
e AN T UM CLﬁSING VELOBITY LFRONTI# &
I

""uaxxuuv ansxns vruaczvv (REARY ¢ =

A’»axrwuw wHFFL AFUF[FFA?IDN (FRONT) =

(REAR)Y=

VEL=
42,999 SECONDS |

35,312 INCHES
44, 57397 WaTTS . .
23852 ,53906 FT~LB =
~3%864,25781 FT=LB =

35 498 INCHES
Wlﬂ,31763 WATTS . o
37719,726586 FT-LB £
«~3588R,87187 FT«LB =

A5 ,000 MPH

S855,R8540 FTw| B/SEC
~835,8198Y rTuLB/SEC
A4,12400 ET/8EC .. .
~5.61g83 FT/8EC
4,38941 FTISFt
w1 ,530768 FY/SEC .
169,94097 FY/SECw¥D
265,M7257 FY/SECww2

879,26152 FT=B/SEC
«R3I6 38879 FT={ B/SEC

.A4,37255 FT/SEC
'-3 56448 FT/SEC

'5,35644 FY/SEC |

=3 Q78S FYASEC -
176,22418 FT/SEC#W"D
262 ,52001 FT/SECww?




CUN TN wes TEQWAIN ID  1572Y% 2.0 VEiLz 55,008 MPH
PUER  2A39,90 FEET OF YERRAIN TN 45,197 SECOHNDS

T

EMPTY VEHTCLF

A CALP!LATED pms= é 38,183 INCHES

.. 7. _LBSNRAFN POWERE 2B,0E783 WATYS S ,
- NAMPER FAMBRAY (FRONT)= 1R308 , 59375 FT=LE = 464,53303 F1=LB/SEC
- (REARYS  =32421 87577 FT=B = «023,50476 FY=LB/SEC
e AAXTMUM CLOSING VELDCITY (FRONTI+ = . 4,33503 FT/SEC :
k o L - = ~ =3,78605 FT/SEC
C OMAYTMUM CLOSINA VELOCITY (REAR)+ = 4,18992 FT/SBEC
: - L , - = . m1.49414 FT/8€EC
MAXTHMUM WHEEL ACCELERATION (FRONT)= 194,77926 FY/SECH#*2
(REAR) = 96?.71635 FT/SEC*¥*2

|h¢9€0 VEHICLF

'rALrLLATen nws~ ; . 38,777 INCHES

ARSNRBED ROWERE .| 14,4080 WATTS . _ B
[ANPEFR ENERGY (anNT)z 33INKE , L4762 FTelR = 041,58532 FTelR/SEC
(REAR) = “JQGRT, 19843 FTmlR = Q30 ,40014 FTw| B/8FC
GEAXTRUM CLNSING VELOCYITY (FRONT)+ = .. . 4,08447 FT/SEL.
) o - - = »3,66F90 FY/SEC
MANTELM CLOSING VELDCITY (RFEARY4+ = 5,75€683 FT/SFEC
o S ST » = w3 LeEne FT/SEC
MAYIMIM WHEEL ACCFLERATION (FPONT)= 207 , 34564 FT/SEL*%2
: (REAMR) = 2428717 FT/SFChw2
13



OPTIMAL DAMPING




RUN ID man Tsnnngw 10 OPT TFE2.P  VELs 19,00 MPH
o '_nven 2831,98 ngv OF TERRAIN IN 1@1.6?6 SECONDS

ULATED R ‘f ' '
A AER. mufm L & Kot LTRSS | L 5 SRR T R SO
o nANPFR whencv :rnouv:- 337A7,.81280 rT-Le = 324,70443 FTwlB/SEC
' »cntan)- 26416,01562 FTelB = 280,93164 FT=LB/SEC
‘w¥£LOL11¥ JFRQNTJ¢~u5»»+# 6010351 rt/s£c~~www.m¢¢, S
o Fag el * -a 74755 FT/SEC L
6,20882 FY/SEC R
i PP .::-”mmw“..5,3m273 FT/8EC . A SR
',ncchznArxom CFRONT) © 268,11596 Fv/ssc*-z
i (REAR)I -_ 297,27398 FT/SEC*#?

namprn Ewensv zrnomr)- 32;77 73437 FTalB = 316,62652 FTelB/SEC
‘ C(REAR) ® 28027 ,34375 Pm-La ' 275.78698 FTwl8/SEC
anxxxwxsaouva* .. ~8,82510 EY/SEC .. . ...
| «8,48679 FT/SEC - S
AX IR LB BLITY. 6,87688 FT/8EC o
L i e wm L wBo4BS8N FTJREC ...
o MAXIMUM qurL ACQELERATION (FRONT) ® . 268,9P136 FT/SECHRD |
(REAR)E 332,72705 FT/SEC+#2




AUN 10 wew 7snnnzm 1 opt 2.0 VEL® 20,000 MPH
f«uwygovpn 9831 90 FEFT oF TERRAIN ru 96 545 SECONDS

ﬁasal MATYS e e e .
310%8,P0781 FTelB = 331, aisla FTnLBISEC
26290.7v312 FlelLP = 271,58923 FTuLB/SEC

"‘E& g N T ; * ~‘. "‘"‘6 "34 m aa ‘F‘ttsic e "'""‘.‘f‘" '"‘f:"”" ‘_"f'_"“’_'?“‘ —e_—

tFRnH)' . 27; 54077 FT/SFCMQ
fREAR)B B 131 83528 FT/SEC**2

B T —rE e 1 Ak e s e 4 e e

JBRRED waTRS ool o
31787,10037 PT-LB . 325,24508 FTaLB/SEC
27368, 16408 PYeLB » 283,47442 FT~LB/SEC

8416210 rxxsac““,w”“ifm_f:»m
wh, 34472 FT/8EC
A X IMU . PARY WB3876 FY/SEL o oo
SN B RN X T %.80246 FY/SEC
uaxrmun wueeL«AccrLskav:ou craon*)-  068,39227 FY/SECw#D2

~ (REAR)E . 838,80200 FT/SEC¥#2




,fnuu ID mem Teannx o' oPT TFa2.0  VELs ¥9,008 MPH
© . OVER 2831,99 FEET OF TERRAIN IN 101,828 BECONDS

© . EMPTY VEWICLE

,aassy.ﬂA113N““ww LR
3znny 81280 FT-LB v 324,75443 FTwlB/SEC
26416 01562 FTelB = 250,93164 FT=LB/SEC
6410354 . FTJ&EC‘M¢~-‘~f~,H-—w

T A 3 n8,74758 FTIS€ﬂ
 ;,5£9)*?" , : 8.?9882 FY/ZSEC -
- BT . ORI L R S f_:us ,f_sﬂ273 LE T/SEC i DT
AﬂAxIMUH NHEEL ACCﬁLERATIDN (FROKT)I . 268,11506 FT/SEC**? ’
R 'i (REAR)' . 207,27398 FY/SEC*w?

LADED vzuxc;s‘

v
l
L
i

AR o 1)
uauprn ENERG

L} I B BB4D L \ L i e

Y kFRDNT)' 32177.73437 FT-LB 316,62652 FY=LB/8EC
C(REARY®

B VELOCL

28027, 34375 Fi=LB & 275,78698 FT=LB/SEC
LER! -

| ~8.82518 ET/SEC. ..
- suasers prosEc T
SV ~ . ‘ ! — ..‘,‘.‘1‘5 48 585 _F. TIBEC et et V-w_ﬁ.._. e

pcﬁtLERAvton tFRONT)a | 268,601386 PT/SEC**?
(REAR)E . 332.02798 FT/SECww? |




CRUN 2D wim vsnnttn 10 0P 2.8 VELs 28,000 WPH
_OVER  9831,8%. FEET OF TERRAIN IN 06,545 SECONDS

nnnpén amthsv'cFRnNT)--_ 31058,A0781 FTelB ®  331.01513 FYwLB/SEC
(REARY®  P8220.72312 FTelB = 271.58923 FTeL/SEC
VELOLYYY (FRONTI# 5. ' «4134m53_£14$ﬂc~»ww~~wv R

il L mim us 76660 rt/sec
CCELERATION (FRONT)® 277, 54077 FT/SECHYD
3 o " (REAR)®= v 331.63525 FY/SECww?2

52w§AA38

FREY ((FRONT)w  31787,10037 FTalB »  320,24505 s FTeLB/SEC
Ti% L cREARYw  @7368,16406 FT-LB " 483,47442 FT~LB/SEC
¥ ocLYyY (F8 16210 FIISECM

B,34472 FT/SEC
23876 FT/8EC . n ]

w8 80246 FYISEC . L.
60,39227 FT/SEC#w2 |
|

MAX!MUHLNHEELiACCFLEﬂAT!ON eraonTan"

CREAR)‘ 338 80200 FT/SECW*2




ADAPTIVE FLUIDIC DAMPING



TERRAIN 1D RDIM TF=2,p
2A31,00 FFEY OF TERRAIN IN

pun ID e==
OVER

EMPTY VEHICLE

CALCIULATED RMS®o

.. -ABSORBED. FOMERE.
"~ DAMPER ENFRBY tFRQNT)'
(REARY® 273
CMAXTIMUM CLOSING VELOCTITY (FRONTY#+ =
- B
MAXTMUM CLONSING VELOCITY (REAR)+ =
. £
MAXIMUM wHEFL AccELEnATION (FRONY) e
(REAR) =

CLOADED VENMICLE:

CALCULATED RMSw
ABRSORBED POWERS
NAMPER ENERGY tFRONT)n
- (REAR)= R
MAXTIMUM CLOSING VELOCITY (FRONTI# =
-
MAXTMUM CLNOSING VELOCITY (REAR)+ =
-C
MAXIMUM WHEEL ACCELERA?ION (FRONT) =
(REARY &

138

VEL =
120 ,68% SECONDS

1,038 INCHES

-8, QQSQM WATTS :
31484,76562 FT»LB J
27302,567812 FTwlE @

1,941 INCHES
3,34478 WATTS

31127,92968 FTelB ¢

33740,23437 FTelB =

18,A0P MPH

264,20520 F1-LB/SEC
226,98181 FYeLB/SEC
4,877902 FT/8EC
~6.38671 FT/SEC
4,56542 FT/SEC
»3,8746C FT/SEC
201,06246 FT/SECww2
232,87115 FY/SECww?

257 ,.,93389 FTI=LB/SEC
279,58007 F1-LB/SEC
4,77783 FY/SEC
~6,31835 FT/SEC
5.84472 FT/SEC
»5,51757 FT/SEC
201 ,16961 FTY/SEC*%2
293.,44512 FT/SECw=2




|

fﬁhuN‘xn “n TERRItN xo Rnaw TFae m VEL= 29,700 MPH

'\*OVER 2831 99 FEGT OF TERRAIN IN

vty veRteE T

1,940 INCHES
-8 915@1 WATTS .

CALCUI_ATED RMSa

|- - - -ABSDRBED. POWERS -

.. DAMPER ENERGY tFRONT)'
| | 7 [(REAR)®  2078%5,15625
MAXTMUM CLOSING VELACITY (FRONT)® =

MAXTIMUM CLOSING VELDCITY (REAR)+ =
- B

‘MAXIMUM wHFFL ACCFIERATION (FRONT) ®
| (REAR) &

© LOADED VEWICLE

i i :
[P ' e L

1,938 INCHES
.5, 98155 NATTS

CALCULATED RMSE
" ARSNRBED POWERE .
DAMPER ENFRGY (PRGNT)- 99248, M4687
“(REAR) = 32373,.04887
MAXTMUM FLOSING VELOCTITY tFwoNT)o .
- B
MAXTMUM CLOSING VELOCITY (REAR)+ =
) - 2
MAYTMIIM wHFFL ACCELERATION (FRONT) &
(REAR)®

139

29541,01562 FY=lB ®
FTelB =

66.583 SECONDS

443,67163 FY»| B/SEC
447 ,33837 FTwLB/SEC
B,38378 FT/SEC
-7,61474 FT/SEC
8,18359 FT/SEC
- »6,98242 FT/SEC
248,48098 FT/SECw*?2
- 373,948B66 FT/SECww2

FYaLB o 439,27160 FTwlB/SEC
FlelB 4B6,20544 F1el.B/SEC
8,26660 FT/SEC
7.61474 FT/SEC
7,88007 FT/SEC
=7,165%52 FT/SEC
263,89447 FT/SECw*w2
377.,97387 FT/SEC#»2




RUN 0 wee TERRAIN ID ROLP TYF32,0 VELs 33,000 MPH

" OVER 2831.99 FEET OF TERRAIN TN 64,363 SECONDS

 EMPTY VEHICLE

CALCUILATED RMSs= 1,949 INCHES
- ARSNRRED POWERs 10.33239 WATTS : - \ R
NAMPER ENERGY (FRONT)a 29174,380468 FYwlB = 453,28084 FT«|.B/SEC
"(REAR) = 20736,32812 FT=|R ® 462,00518 FT=LR/SEC
MAXTMUM CLOSTNG VELOCITY (FRONT)+ = 8,77929 FT/3EC
-wm »?,87597? FT/SEC
MAXTMUM CILOSTNG VELOCITY (REAR)+ = 8,38867 FT/SEC
- B8 -7,48291 FT/SEC
MAXTMUM NHEFL ACCELFRATION (FRONT) = 268,90136 FT/SECwe?

(REAR) = 386,55853 FT/3ECww?

© LOADED VEWICLE

CALCULATED RMSs= 1,036 INCHES
. ABSORARED POWERE 6, 36145 WATTS ,
NAMPER ENERGY !FRnNT)- 28515,6250@ FT-LB ® 443 ,83948 F1« B/SEC
(REAR) s 321583, 39031 FTelB ® 499,5%737 F1»L.B/SEC
MAX!MUM.CLUB!NG VELOCITY (FRONT)* » 8,84203 FT/SEC
- B =7,82226 FT/SEC
MAXIMIIM CLNSING VELDCITY {REAR)+ = 6, 94694 FT/8EC
w ~7.4121n FT/SEC ;
MAXIMUM‘HHEEI ACCFLERATION (FRONT) ® 276,88902 FT/SECww2
_ (REAR) = 378,17022 FT/8ECw»#2
140




ADAPTIVE FLUIDIC DAMPING MOD I



OVER 2B31,99 FEEY NOF TERRAIN TN

FMPYY VEHICLE

1,934 INCHES
5,90399 WATTS

CALCULATED RMSw
ABSORBED POWERw®
DAMPER ENERGY (FRONT)a .
(REAR) = 28344,72656

MAXIMUM CLOSING VELOCITY (FRONT)+ =
MAXIMUM CLOSING VELOCITY (REAR)+ ®

' w 8
MAXTMUM WHEEL ACCELERATION (FRONT)®
(REAR) &

LOABED VEHICLE .

1,935 INCHES
3,92805 wWATTS

" CALCULATED RMBs
* ABSORBED POWERHW
DAMPER ENERGY (FRONT)n

(REAR) s 33886,71875
MAXIMUM CLOSING VELOCIYY (FRONT)# m
. MAXIMUM CLOSING VELOCITY (REAR)+ =
. - B
MAXTIMUM WHEEL ACCELERATION (FRONT)®
(REAR) ®
42

33893 ,78000 FYsLB =

33496,09378 FTelLB =

107,272 SECONDS

FTelB =
5.,93994 FT/SEC
=8,05419 FT/SEC
4?48242 FT/8EC
»3,86201 FT/8EC
R70,17767 FT/SECw%D
215,00329 FT/BECw?

FYelLB =
5,95947 FY/SEC
-?,84821 FT/SEC
5,63720 FT/8EC
~8,40039 FY/SEC :
259,182086 FT/SEC#w2
281,76232 FT/SECw#?

313,16210 FTwlB/SEC
264,23052 FTwlB/

SEC

)

312,25177 FYalLB/SEC
315,89318 FYeLB/SEC



RUN ID ma= TERRAIN ID MOD T 2, VEL® 19,088 MPH
" OVER 2831,99 FEET .OF TERRAIN IN 101,628 SECONDS

“EMPYY VEMICLE -

‘. CALCULATED RM8W 1,835 INCHES

 ABSORBED POWER® 6,08465 WATTS |
. DAMPER ENFRGY (FRONT)® - 33105,48875 FT=LB =  325,75537 FT«L8/SEC.
(REAR)®  28637,66531 FTalLB 281,79278 FYeLB/SEC
MAXTPUM CLOSING VELOCITY (FRONT)+ = 5,11230 FT/SEC
- w8 - . w8,08613 FT/SEC
MAXIHUM CLOSING VELOCI?Y (REAR) + »  4,93896 FT/8EC
B ‘«3,67919 FT/8EC
MAXIMUM WHEEL- ACCELERATION FRONT)® 264,18806 FTASEC#s2
(REAR) = 212,45874 FT/SECw#2

 LOADED VEHICLE

CALCULATED RMSs © 14936 INCHES
ABSORBED POWERE - 4 m5425 ‘WATTS , .
- DAMPER 'ENERGY CFRGN?)Jh~S 33832,022656 " PT-LB . 325,03466. FT=LB/SEC
(REAR) » 33349,.60037 FTwlB = 328,15771 FTeLB/SEC
MAXTMUM CLOSING VELOCITY (FRONT)» ® 4,90234 FT/8EC
— Y T -5,19335 F7/8EC
MAXIMUM CLGSING vsuoc:vw (REAR)+ . B5.,76416 FT/8EC
-® »5,41748 FY/SEC
MAYIMUM WHEEL. ACCELERATION CFRONT) » 262,42181 FY/SEC#w2
(REAR)® I07,09149 PY/SECWW®2
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RUN ID we~ TERRAIN ID MOD I 2,0 VEL= 27,500 MPH
OVER 2831,89 FEET OF TERRAIN IN 78,214 SECONDS

EMPYY VEHYICLE -

CALCULATED RMSu ' 1,939 INCHES

ABSORBED POWERS 8,17260 WATTS ..
DAMPER ENERGY (FRONT)s  £8613,28125 FTelB ¢ 407,51031 FlelLB/SEC
, (REAR)®  20007,22656 FTelB = 425,93865 FY=LB/SEC
MAXIMUM CLOSING VELOEITY (FRONT) + = 7.61718 FT/SEC
= . w?,26074 FT/SEC
MAXIMUM CLOSING VELOETYY (REAR)+ 7,65126 FY/8EC
- n ~5,40030 FT/8EC
MAXIMUM WHEEL ACCELERATION (FRONT)=® 257,70941 FT/SECes2
| (REAR) » 322,79949 FT/SECee2

LOADED -VEWYELE

CALCULATED AMSy «O30 INCHES
ABSORBED POWERS B 5.59495 WATTS
DAMPER ENERGY (FRONT)®.  28540,030068 FTelB & 406,46722 FYelB/SEC
"(REAR)® 33129,88281 FTwiB = 471 ,83575 FY«B/SEC
MAXIMUM CLOSING VELOCITY (FRONT)# = 7.,88798 FT/SEC
- n «7,03857 FY/SEC
MAXIMUH CLOSING veantvv cneana¢ " 6,65283 FT/3EC
. - = w6,34521 FY/SEC
MAXTMUM WHEEL kccaLaanv:on (FRONT) ® 264,18858 FT/SECWww2
(REAR) ® 336,54400 FT/SECHe2




RUN ID e== TERRAIN ID MOD I 2,9 VEL®s 28,000 MPH
OVER 2831,99 FEET OF YERRAIN IN 66,583 SECONDS

EMPYY VEHICLE

" CALCULATED RMGG _ 1,931 INCHES
~ ABSORBED POWER® 8,52184 WATTS :
2T*. 'DAMPER ENERGY (FRONT)w - 28p22,65625 FTeLB = - .423,87145 FT=LB/SEC
(REAR)» 3n664,06250 FT=LB » 460 ,53851 FT=LB/SEC
| MAXIMUM CLOSING VELOCITY (FRONT)+ = 8,05664 FT/SEC
| : - & - -.. w],42019 FT/SEC.
| MAXIMUH CLDS!N& VQLDCITY CREAR)# L 7» 86376 FT/8EC
- ® i, 39371 FY/SEC
MAXIMUM WHEEL ACCELERATION (FRONT) ® : 262 42181 FT/8ECww?2
(REAR) = 364,62207 FT/SECw#2

LOADED VEHICLE

CALCULATED RMSs 1,933 INCHES
ABSORBED POWERE 6.11535 WATTS | ‘
DAMPER ENERGY (FRONT)=. ~ 28108,24218 FTaLB & 423,50476 F1aLB/SEC
(REAR)®  33715,82031 FTelB 506,37237 FYeLB/SEC
MAXIMUM CLOSTING VELOCITY (FRONT)+ = 7.94189 FT/SEC
- o mm .. w7,38760 FT/SEC
MAXIMUM CLOSING VELOCTTY (REAR)# = 6,76025 FY/SEC
- -6,76513 F1/SEC
MAXTMUM WHEEL ACCELERATION (FRONT)s 276,75537 FY/SECw#2
(REAR)® 364,32751 FT/SECw#2
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ADAPTIVE FLUIDIC DAMPING MOD I




RUN ID e== TERRAIN ID MOD I1 2,80 VELE 17,R00 MPH
OVER 2831,99 FEET OF TERRAIN IN 113,582 SECONDS

 EMPTY VEHICLE == -

CCALCULATED RAM8= 1,022 INCHES

ABSORBED POWERS 5 88763 WATTS -
HAMPER -ENERGY (FRONT)® - -32861,32812 FTelp & 280,31588 FT=LB/SEC
(REAR)m 97343,75000 FTelB = 240,73831 FT=LB/SEC
MAXIMUM CLOSING szocxwv (FRONT)# = 6,61132 FT/SEC
= R -»7,73028 FT/8EC - -
uaxlmuv cLos!Nd vaLoczrv (REAn)+ » a4, 1455m FT/8EC
. w3, eaaaa FT/8EC
‘MA!IHUH‘NHEEL*ACCEL!RATION (FRONT) & 242 19778 FT/SECawD
‘ (REAR) = 178.28585 FT/SECew?

LOADED VEWICLE -

- CALCULATED RMS8s 1,083 INCHES
ABSORBED POWER® 3, 86498 WATTS o
DAMPER ENERGY (FRONT)= 32812,50000 FTelP .a 288,885308 F1wlB/SEC
(REAR) ® 33011,13281 FPT=lB 268,55847 FY«~LB/SEC
MAXIMUM CLOSING VELOCITY trnonr)¢ e 6,45019 FT/SEC
: - -7.53133 FT/SEC
MAXIMUM CLUS!NG szoczfv (nzan)¢ " 5,64453 FT/SEC
- n »5,31082 FT/8EC
- MAXIMUM WHEEL ACCELERATION (FRONT) » 243,76858 FT/SECH#R
(REAR) » 299,23748 FY/SECe»?2
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RUN ID e-e TERRAIN ID MOD II 2,0 VEL®s 18,000 MPH

OVER 2831,99 FEET OF TERRAIN IN 1p7,272 SECONDS

- AMPTY VEWICLE

CALCULATED RMSw 1,921 INCHES

ARSORBED POWER® 6, 23504 WATTS -
: DAHPER ENERGBY (FRONTI» 336801 ,40628 FTelB & 314,07244 FYwLB/SEC
(REAR) s £8320,31250 FTalB = 264,00202 FTelLB/SEC
naxrmun CLOSING VELOCTITY (FRONT)# . 5,86679 FYT/SEC
= I - wB.05664 FY/BEC
MAX!MUN CLOSING VKLOCITY (REAR)¢ . 4, 30712 FT/8EC
w -3,56033 FT/8EC
MAXIMUM WHEEL ACCELERATION (FRONT)= 27n #7946 FT/BECww?
(REAR) = 214.51n59 FT/SECw#?2

- LOADED vEHICLE

CALCULATED RMA» 1,935 INCHES
ABSORBED POWERW 4,18248 WATTS |
DAMPER ENFRGY (FRONT)» 33422,85156 FTulB = 311,56896 FT=LB/SEC
(REAR) s 33813,47686 FTelB = 315,21038 FY-LBISEC
MAXIMUM CLOSING VELOCITY (FRONT)¢ » 5,58632 Fr/szc
- a =7,83457 FY/SEC
MAXIMUM CLOSING vELocxrv (REAR)+ = 5,55175 FT/8EC
- w5,300290 FT/8EC
MAXIMUM WHEEL ACCELERA?!ON CFRONT) = 257,61126 FT/8EC##2
(REAR) = 286,27838 FT/SECwe?2
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r

TERRAIN ID MOD I 2,0
2631,99 FEET OF TERRAIN IN

RUN 1D wew VEL#»

DVER

“EMPTY VEHICLE

7 CALEULATED RM§®
. ARSORBED POMWER®
. DAMPER ENERGY (FRONT)® ~ 28344,72656
(REARY®  20833,98437
MAXIMUM CLOSING VELOEITY (FRDNT)¢ .
| B
MAXTMUM CLOSING VELOCITY (REAR)+ ®
® B
MAXTMUM WHEEL ACCELERATION (FRONT)®
(REAR) =

8,51678 WATYS

LOADED VEHICLE

CALCULATED AMSa
ABBORBED POWERS ;
DAMPER ENERGY (FRONT)»
(REAR) » 33120,88281
MAXIMUM CLOSING VELOCITY (FRONT)+ =
. . B
MAXIMUM CLoszur VELDCITY (REAR)+ =
‘- B
MAXTMUM WHEEL ACCELERATION (FRONY)e
(REAR)®

1,930
5,91870 WATTS

149

14931 INCHES

INCHES
28710,93750 FTelLB .

27,500 MPH

70,214 SECONDS

FYwlB = 403,6B554 FTwlB/SEC
FiwlB = 424,89556 F1wLB/SEC
7.60742 FTISEC
w?7,25097 FY/SEC
7, 57568 FT/SEC
»5,34912 FT/8EC
257.61126 FT/SECewp
3290,18084 FT/SECwe?2

408,80112 FY=LR/SEC
FT»LB = 471,83575 FTw B/SEC
7.70827 FT/SEC
«7,62167 FT/SEC
6,53564 FY/8EC
»6,85263 FT/8EC
262,42181 FT/SECww2
338,50750 FY/SECww2




RUN ID we= TERRAIN ID MOD ITI 2,0 VEL® 20,000 MPH
OVER 2831,99 FEET OF TYERRAIN 1IN 66,583 SECONDS

© EMPYY VERICLE

CALCULATED RMSs 1,927 INCHES
ABSORBED POWERM 9,070080 WATTS -
'DAMPER -ENERGY (FRONT)® 28071,48437 FY=LB = 424,60479 FTelLB/SEC
(REAR)» 30761,71875 FTelR » 462,00518 FTm|B/SEC
Maxxnuw CLOSING VELOCITY (FRONT)+ = 8.63554 FY/SEC
: - . =B,33007 FY/SEC
MAXIMUM cuns:wa vauoctvv (REAR)+ = 8,24462 FT/8EC"
L o -6.83179 F1/8EC’
MAXIMUM WHEEL ACCELERATION (FRONT)s 286,86557 FT/SEC#w?
(REAR) ® 360.10681 FT/SECw#2

LOADED VEHICLE

© CALCULATED RMB». 1,930 INCHES
~ ABSORBED POWER® '8, 39399 WATTS
. DAMPER. ENERGY.- {FRONT)S 28173,82812 FTalLd .= 423,13806 FlelLB/SEC
(REAR) » 33601,40625 FlelB = 506,M0567 FTwLB/SEC
naxtnun CLOSING VELOCITY CPRONT)# " 7.94433 FT/SEC
- . 8 w7,36328 FT/SEC
 MAXIMUM anstns VELOEITY (REAR)S 6, 89208 FT/SEC
| | - s «6.08312 FT/SEC
MAXIMUM WMEEL ACCELERATION (FRONT)= 271 257868 FT/8ECw#e2
(REAR) = 361.77496 FT/SECww?
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T

RUN ID »=» TERRAIN ID MOD IIB 2.0 VELe 17,000 MPH
OVER 2831,99 PEET OF TERRAIN IN 113,582 SECONDS

EMPTY VEHICLE

‘CALCULATED RMSw 1,834 INCHES , A
ABSORBED POWER® 5,75323 WATTS
‘DAMPER ENERGY (FRONT)®  306900,42068 FYelB = 287,81121 FTuLB/SFC
(REAR) = £7441,40625 FTeLB = 241.59509 FimLB/SEC
MAXIMUM CLOSING VELOCITY (FRONT)+ = _ 6,53320 FT/SEC
\ - “?,71728 FT/8EC
MAXIMUM CLOSING VELOCITY tREAR)o . 3, 9624@ FT/8EC
" "3, 63281 FT/BEC
- MAXTIMUM - NHEEL ACCELERATION (FRONT)a 241.9@325 FT/8EBCwu2
(REAR) = 196,15371 FPT/SEC*w2

LOADED VEHICLE -

CALCULATED RM8s 1,920 INCHES
ABSORBED POWER® 3,82134 WATTS
 DAMPER ENERGY C(FRONT)I® ~ 32470.70310 FTalB = 2865,87670 FTslLB/SEC
(REAR)®  33642,87812 FTeLB = 296,15409 FleLB/SEC
MAXIMUM CLOSING VELOCITY (FRONT)+ = 6,41113 FT/SEC
= - eem . =7,60742 F1/8EC
MAXIMUM CLOSING VELOCITY (REAR)+ ® 85,75927 FY/8EC
- "5,07812 FT/8EC
_MAXIMUM WHEEL ACCELERATION (FRONT)s 282,01528 FT/SECH2
(REAR) 271,65026 FT/SECHw?
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RUN ID me= TERRAIN ID MOD 118 2,90 VELm {8,000 MPH
OVER 2831,99 FEET OF TERRAIN IN 187,272 SECONDS

EMPTY VEHICLE

. CALCULATED RMSE 1,934 INCHES

ABSORBED POWER® 6,08410 WATTYS |
", DAMPER ENERGY (FRONTI® - 33308,43750 FTeLB ‘= 3{1,34143 FTeLB/SEC
(REAR) » 28320,31250 FYelB = 264,00292 FYeLB/SEC
MAXZVU" LOSING VELOCITY (FRONT)* 2 5,93994 FYT/SEC ‘
. eon - =8,01269 FT/8EC
MAXIMUM CLOBING VELOCITY (REAR)# . 4,59960 FY/SEC
: - w3,54402 FT/8EC
MAX!MUM WHEEL ACCELERA?ION tFRONT)l - @73,22106 FT/SECW?
(REAR)s 214,21789 FT/SECw«2
LOADED VEHICLE -
CALCULATED RMSe= 1,922 INCHES
- ABSORBED PODWERS» 4,88929 WATTS
DAMPER ENERGY (FRONT)= 33422,85156 FT=LB = 311,66896 FYelB/SFC
(REAR) w 34087 ,61718 FYe| B = 317,486)32 FI=LB/SEC
MAXIMUM CLOSING VELOCITY (FRONT)+ = 5,84726 FT/SEC
. m B -7.91992 FT/8EC
MAXTMUM CLOSING VELOC!TY (REAR)# s 5,5483% FTY/SEC
- B -5;371@9 FT/SEC
MAXIMUM WHEEL. ArCELERATION (FRONT) = 284,76419 FY/SECww2
(REAR) = 276,06817 FT/SECww?2
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RUN 10 == TERRAIN ID MOD IIB 2.8 VELs 27,587 MPH

OVER 2831,99 FEET OF TERRAIN IN 70,214 SECONDS

EMPTY VEWICLF -

CALCULATED RMSw 1,028 INCHES
ABSORBED POWER® 8,17657 WATTS -
DAMPER ENERGY -(FRONT)m = 28173,82812 FYeLB & 401,28164 FTaLB/SEC
(REAR) = 20907 ,226%6 FTeLB = A25,93865 FTwlB/SEC
MAXIMUM CLOSING VELOCITY (FRONTY + = 7.55850 FY/SEC
: -5 7,25341 FT/8EC
MAXTMUM CLOSING VELOCITY (REAR)+ ® 7.,46337 FT/8EC
- n  «5,33203 FT/SEC
MAXTMUM WHEEL ACCELERATION (FRONT)= 261,04736 FT/SECww2
(REAR) & 325,35205 FT/SECHW2

LOADED -VEHICLE

CALCULAYED RMSw 1,031 INCHES
- ABSORBED POWER® 71227 WATTS |
_DAMPER ENERGY. (FRONTAS. 2836914062 FTalB = 404,03326 FYmLB/SEC
(REAR)®  33251,95312 FTelB = 473,57427 FY=LB/SEC
MAXIMUM CLOSING VELOCITY (FRONT)+ = 7.67089 FT/SEC
. e ® . =7,02880 FT/SEC
MAXIMUM CLOSING vsuocrrv (REAR) + 6,60400 FT/SEC
- «6,56250 FT1/8EC
MAXIMUM. WHEEL ACCELERATION (FRONT)= 262,61816 FT/SEC#wD
(REAR) ® 333,50054 FY/SECw#2
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RUN ID wew TERRAIN ID MOD 1IB 2,0 VEL=z 20,000 MPH
OVER 2831.99 FEET OF YFRRAIN INM 66,583 SECONDS

EMPTY VEWICLE

CALCULATED RMS= 1,933 INCHES

o ABSORBED POWERS 8,88146 WATTS
%, 'DAMPER ENEREY (FRONT)®  28202,65625 FTelB = 4R3,87145 FlmlB/SEC
(REAR)®  30859,37500 FT=LB = 463,47186 FT=LB/SEC
MAXIMUM CLOSING VELOCITY (FRONT)+ = 8,01269 FT/8EC
- e ® - w7,41699 FT/SEC
MAXIMUM CLDSING szocva (REAR)+ =  7.98283 FY/SEC
- n -6,28682 FT/SEC
MAXIMUM WHEEL ACCELERATION (FRONT)m = 250,28421 FT/SECww2
(REAR)® 363,05126 FT/SECw#2

. LOADED VEMICLE

- CALCULATED RMS8» 1,929 INCHES
ABSORRED POWER® 6,04455 WATTS
‘DAMPER ENFRGY '(FRONTIR  28173,82812 FTelB = .423,13806 FTeLB/SEC
(REAR) a 33886,71875 FTelB = 508,93008 FY=LB/SEC
MAXIMUM CLOSING VELOCITY (FRONT)#+ = 7.90527 FY/SEC
-a »7,40234 FT/SEC
MAXIMUM CLOSING VELOCYTY (REAR)+ . 6,84814 FT/BEC
- »6,90185 FT/8EC
nAxxmun WHEEL :ACCELERATION (FRONT)® , 278 32617 FT/SECww?
(REAR) = 362,75671 FY/SECww2
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RUN ID ewe TERRAIN ID MOD HWIY 2,2 VELs {135,000 MPH
OVER 2831.99 FEET OF TERRAIN IN 128,727 SECONDS

EMPTY VEHICLE

CALCULATED RMS8= 1,880 INCHES

- ABSORBED POWER® : 5,77899 WATTS
- ‘DAMPER ENERGY (FRONT)s - 217312,52000 FTeLB = 1857,70480 FY=LB/SEC
(REAR) ® 17700, 19531 FT-LB e 137,.50185 FY«LB/SEC
MAXIwUM CLOSING VELDCITY (FRONT)¢ & - 4,43847 FT/SEC
a e ‘ -E 39062 FT/SEC
'MAXIVUH CLOSING VELOCITY (REAR)¢ » 5, 57128 FT/8EC
, LI »3,43261 FT/8EC
MAXTMUM WHEEL -ACCELERATION (FRONT)w - 169 94097 FT/SECwv2
(REAR) » 207 ,73834 FTY/SECww2

LOADED VEH!CLE U o L e

CALCULATED RMS®e 1,879 INCHES
ABRSORBED POWER® '3,24676 WATTS
DAMPER ENERGY (FRONT)s .. 20312,50000 FTelB = = 157,79489 FY=LB/SEC
(REAR)® 28390,62520 FT=LR = 197,24359 FYeLB/SEC
MAXIMUM CLOSING VELOCITY (FRONT)# = 4,43359 FT/SEC
R : =5,434%87 FY/8EC
MAX IMUM CLus:NG VELOCITY CREAR}+ 6,83518 FT/8EC
- O =5,20006 FT/8EC
 MAXIMUM WHEEL ACCELERATION (FRONT)® 187,38842 FY/BEC#»2
(REAR) = 261,73461 FT/8BCes2
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RUN IP =~e=s TERRAIN ID MOD II! 2,0 VELs 16,0800 MPH
OVER 2831,99 FEEY OF TERRAIN IN 120,681 SECONDS

o EMPTY VEHICLE

CALCULATED RMSs 1,873 INCHES -7

ABSORRED POWER™ 6,20898 WATTS U
DAMPER ENERGY (FRONT)s 23437 .50000 FTwlB = 104,20004 FIwLB/SEC
(REAR)» 19238,28125 FTwlB = 159,41323 FlelB/SEC
MAXIMUM CLOSING VELOCITY (FRONT)+ = 4,48730 FT/SEC
. e ‘ _ - =6,01074 FT/8EC
MAXIMUM CLOSING VELDCITY (REAR)+ @ 5,74951 FT/8EC
ST - u -3,66699 FT/SEC
MAXIMUM WHEEL ACCELERATION (FRONT)s 191,93218 FT/SECe«2
(REAR) = 217 .555884 FY/SECww?2

LOADED VEHICLE

CALCULATED RMS8w 1,872 INCHES
ABSORBED POWERm B 71105 WATTS
"DAMPER ENERGY (FRONTYw RP631,83583 FTwl B = 187,53311 FT=LB/SFC
(REAR) & 27319,336803 FTeLB = 226,37400 FY=LB/SEC
MAXIMUM CLOSING VELOCITY (FRONT)# s 4,42382 FT/8EC
; . : - u =8,07500 FT/SEC
MAXIMUM CLOSING VELOCITY (REAR)e » 6,520899 FY/SEC
: - 8 -5,36621 FT/8EC :
MAXIMUM WHEEL ACCELERATION {FRONT)» 193,50200 FT/SECww?
(REAR) = 265,95611 FT/SECww?
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BUN 10 ee= TERRAIN ID MOD 11T 2,8 VEL® 26,000 MPH
OVER 2831,99 FFET OF TERRAIN IN 74,285 SECONDS

© CALCULATED RMSa . 1,019 INCHES

. ABSORBED POWERm 9,54052 WATTS | | - | ,
© DAMPER ENERGY (FRONT)®  06684,57034 FTelB . . -350,31207 FlelB/SEC
(REAR) = 24145 ,80781 FYulB ® 395,12316 FTwlB/SEC
MAXIMUM CLOSING VELOCITY (FRONT)¢ o 6.97753 FT/8EC .
o S S T W . w6,64062 FT/SEC
MAXIMUM CLOSING VELOCITY (REARY¢ = 8,BP292 FY/SEC
S o | -  m4,76562 FY/SEC
MANIMUM WHEEL ACCELERATION (FRONT)®  23B,66348 KY/SECe#p
| (REAR) ® 326,72650 FY/BECw«2

 LOADED VEHICLE

CALCULATED RMS® 1,813 INCHES

ABSORBED POWERS 5,808B8 WATTS IR -
DAMPER ENERGY | (FRONT)w..  28683,50378 FTalB ® .  345,83374 FYaLB/SEC
(REAR)®  28613,28125 FTalB » 385,28247 FTml B/SEC

MAXIMUM CLOSING VELOCITY (FRONT)+ = 7.29960 FT/SEC
: S e b e mom o mB,41113 PT/SEC .
MAXIMUM CLOSING VELOCITY CREAR)+ @ 7.82636 FT/8EC

o - . 8,12702 FT/SEC
MAXIMUM WHEEL ACCELERATION (FRONT)® . 235,91458 PY/SECw#2

(REAR) = 344,79071 FT/SECw#?
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R

TERRAIN ID MOD III 2,8 VELw

RUN ID www
2831,.99 FEET OF TERRAIN 1IN

OVER

EMPTY VEHYCLE

CALCULATED RM8® 1,
ABSORBED POWER® 9, 989!5 WATTS
- DAMPER ENERGY (FRONT)®
(REAR) » 26562 ,50000

MAXTMUM CLOS!NB VELOCITY (FRONT)+ »

| nAxIMun CLosth VELOCITY (REARY+ ®

e N

MAXIMUM WHEEL 'ACCELERATION (FRONT)®

(REAR)®

 LOADED -VEHICLE

CALCULATED nmsn
ABSORBED POWERS®
DAMPER ENERGY (FRONT)S
(REAR) »
MAXIMUM CLOSING VELOCITY

6.13043 WATTS

30200,1953y
(FRONT)# 8
- »

MAXIMUM CLOS!NG VELOCITY (REAR)O .

MAXIMUM WHEEL ACCELERATION (FRONT)I
(REAR) =

160

818 INCHES
§73190,33593 FYelB =

; 91a INCHES
gYR9S, 82937 FT=LB =

" 27,902 MPH

71,515 SECONDS

-

382,00769 FTw [ B/SEC
FTwlB 371,42486 FTwlB/SEC
7.32421 FT/SEC
-6 67480 FT/8EC
8, 17871 FT/8EC
»5,20006 FY/8EC
234,73648 FT/SEC#e2
3390,68860 FT/SECwe?

378,93524 FYwlB/SEC
FTwlB = 422,29005 FYelB/SEC
8,18847 FT/8EC
=7,65136 FT/8EC
7.2@793 FY/SEC
w6,52832 FY/8EC
a4¢.aasoa FT/SECwx2
314,65093 FY/SECw«2
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