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1.0. INTRODUCTION

1.1. Purpose

The purpose of this MPR Associates feasibility study, Contract Number
DAAEQ7-87-C-R061, was to determine whether an analytical model capable
‘of calculating the dynamic motion and loads in the tracks and suspension
of a tracked vehicle could be developed. Such a model could be used to
evaluate causes of track vibration and the associated energy
dissipation. The model could also be used to analyze the effects of
design changes made to reduce the energy dissipation associated with
vibration of the tracks or to reduce the loads which would occur in the
track under normal operation, therefore improving track reliability.
With such a model, design changes could be evaluated analytically prior
to actual prototype fabrication and field testing, leading to a better
understanding of the effects of particular changes to the track on track
dynamics.

2.0 OBJECTIVES

This report presents the results of the feasibility study discussed
above which was completed under Phase [ of the 1987 Small Business
Innovation Research Program (SBIR). The initial problem definition for
the study is contained .in the Department of Defense FY 1987 SBIR Program
Solicitation and is as follows:

A87-167. TITLE: Track Standing Wave Analysis

DESCRIPTION: At higher speeds, the momentum of the track on tracked
vehicles forms standing waves. These standing waves absorb power
and reduce drivetrain efficiency. The hysteresis of rubber bushings
in single pin tracks or the hysteresis of the rubber surrounding the
pins in double pin tracks dampens the standing waves to an
acceptable level. However, the rubber material on tracks is a prime
cause of failure and represents a large portion of the life cycle
costs of the track. It would be possible to use a more rugged and
less costly unbushed track if a means could be found to externally
dampen the standing wave formation.

In response to the request for proposal contained in the SBIR Program
Solicitation, we proposed an analytical approach, which would be
programmed for use on a computer, and which would demonstrate the
feasibility of solving the track dynamics problem by obtaining a
solution for the Toads and displacements in the track and the vehicle
suspension for a specific configuration. After the feasibility of the
model had been demonstrated on this test problem, we proposed that the
model should be used in Phase II of the SBIR program to analyze the
effect of changes in track/pin interface stiffness and damping and to
investigate alternate track designs which might reduce or eliminate
standing waves.
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" 3.0. CONCLUSIONS

) .
The objective of our study was to determine whether an analytical method

) could be devised which would evaluate the effects of changes in track

o design on the formation of standing waves which occur in the track of a

f tracked vehicle. We began our feasibility study by completing several

q literature searches, including a review of documentation provided by the

0 U.S. Army Tank Automative Command (TACOM) from the TACOM technical
library at Warren, Michigan. Based on our understanding of the problem

a from these literature searches and our experience, we concluded that use

ﬂa of a commercially available finite element program, such as ANSYS, is

w not feasible because such a program cannot model track motion

e explicitly. The literature searches also showed that recent research

ey had been completed to address track pin fatigue failure and to develop a
low-weight aluminum track. How these research efforts are interrelated

i with the present study is discussed below in our recommendations.

ﬁﬁ Our initial analytical approach attempted to solve the equations of

Qﬁ motion of a track assuming the existence of steady state standing waves

,ﬂ caused by the dynamics of the track shoes as they travel around the

. tracks. Results obtained from this initial investigation indicated that

¥ the existence of standing waves could not be explained without the

- excitation from a force spectrum resulting from the dynamic interaction

j of the track and the drive sprocket, idler wheel and road wheels. A

w trip to Aberdeen Proving Grounds in Maryland on October 19, 1987, during

\: which we observed actual track motion on several vehicles, reinforced

» our initial conclusion regarding the transient nature of the waves in
- the track system. For these reasons, we concluded that proper

- analytical modeling of the track system requires an explicit model of
" the track and its associated components which is capable of predicting
jh the dynamic, transient response of the entire system.
&

As a result, a detailed analytical model for the dynamic analysis of a
tracked vehicle was developed. This model inciudes the detailed motion

i of the track shoes, the drive sprocket, the idler wheel, the road

%, wheels, and the vehicle as a whole. The model allows the specification
) of a terrain profile over which the vehicle is to proceed. Forces

[ between the vehicle and the drive sprocket; idler wheel and road wheels;

- between the drive sprocket, idler wheel and road wheels and the track

shoes; between individual track shoes; and, between the track shoes and
the ground are included in the model and an equation of motion for each

A
Pl

‘: component is written in detail. The torsion bar suspension and the
N shock absorbers are explicitly modeled in these equations. The entire

5 system of equations is then numerically integrated to obtain the

W transient solution for the motion and forces in the track and

) suspension. Details on the solution techniques are provided in

ﬁ Section 5.5. ]
v Input data for the MI113 Armored Personnel Carrier geometry and

> suspension configuration were generated for the computer program written

g to solve the equations discussed above and several test cases were run.
. In addition, a piece of track was tested to obtain approximate stiffness
N
o .
A
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constants for the model to represent the rotational stiffness between
two shoes, It was found to be necessary to include nonlinear stiffness
in the force relationships between the shoes and between the shoes and
wheels to obtain realistic results from the model. Results of our
initial analyses indicated that a very small time step is required to
achieve stable integration (on the order of one-tenth of a millisecond),
since there are natural frequencies associated with the track and
suspension system which are in the range of several hundred hertz.

The resulting analytical model, developed over a period of 3 months of
improvement, trial use and increased detail, is a sophisticated dynamic
analysis tool which provides predicted time-dependent reaction forces,
track tension, energy dissipation and intercomponent loads for a wide
range of geometric parameters. The explicit modeling of the suspension
components is a powerful feature of the program in that detailed design
features (and changes) can be evaluated. The dynamic loads on
suspension and track components are needed to enable designers to
evaluate the stresses and fatigue usage in component parts, to
understand abnormal failures and to design improvements. Based on our
review of the literature, we belijeve this model provides the first and
only such design tool.

The results and conclusions of the Phase I feasibility study can be
summarized as follows:

® An analytical model for the dynamic analysis of a tracked vehicle
has been developed and a computer program incorporating the model
has been written and is operational. The vehicle suspension and
track geometry are varijables specified in the input to this program.

The analytical model provides details of the track motion using a
time history solution. The dynamic track tension, which can be
correlated with the energy dissipated in the track, is determined as
a function of time for each track link. Damping in the track/pin
rubber bushing interface may be varied in separate analyses to study
the effects of damping on dynamic track tension and resulting energy
dissipation in the track.

The analytical model has been configured to represent the MI113
Armored Personnel Carrier. Sample analyses of this configuration
were completed and tabulated results appear reasonable and
realistic. However, actual measured vehicle load data are required
to verify that the predicted load magnitudes and frequencies are
correct. The model cannot be adequately verified using drawbar pull
test curves.

This modeling technique is capable of defining design loads, load
ranges and the number of duty cycles for track components.
Preliminary results show oscillating tensile loads in the track and
oscillating reaction loads on the drive sprocket, idler wheel and
road wheels. Previously, the magnitude and frequency of these loads
have not been well understood. This analytical technique provides a
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4.0.
4.1.

S

powerful tool for the design and analyses of new track désigns or
modifications to existing designs.

RECOMMENDATIONS

Phase II Research

Based on the results of the feasibility study, we recommend the
following courses of action:

.'"

P
s 194 RVy

Material Properties: Additional tests of the rubber bushings are
required to establish material properties such as torsional
stiffness, longitudinal stiffness and damping when the track is
also subject to tensile loads. The material properties are
believed to be very non-linear and should be incorporated into the
track model to more accurately duplicate this important variable.
We recommend these properties be measured using simple inexpensive
bench tests.

Model Validation: Analysis of several existing and prior
suspension designs should be performed and the results compared to
the measured vehicle performance and failure modes in order to
validate the accuracy of the model and provide information for fine
tuning the model, if necessary. Detailed measurements of track
tension and suspension reaction forces are needed to compare with
the model output.

Additional analyses using the computer model are recommended to
further investigate the effects of the different track/pin interface
designs. Specifically, analyses of a dry steel on steel and
lubricated bearing track/pin interfaces should be performed to
evaluate the theoretical performance of these two design
alternatives.

A parametric analysis is recommended to evaluate the use of
alternate materials in the track/pin bushing. Variations in
stiffness and damping should be explored to determine whether a
more rugged material can be substituted for the rubber bushings.

An analysis of the M113 track substituting a conventional-type

track suspension with small road wheels and track support rollers is
recommended to establish a benchmark for comparison with the flat-
track-type suspension currently used.

Several parametric analyses are recommended in which suspension
system details are systematically varied and studied. For example,
in one such analysis, track pitch, drive sprocket diameter and idler
wheel diameter would be varied while the other component sizes and
material properties are kept constant. Also recommended is a
parametric analysis in which the road wheel diameter is varied while
the other component sizes and material properties are kept constant.
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These parametric studies would provide insight and guidelines for
track design and modification.

A detailed discussion of the proposed material testing, model validation
testing and additional analyses will be included in our proposal for
Phase Il research and devg]opment under the SBIR program.

4.2. Additional Applications

Although not addressed by the problem definition, analyses can be
completed using this analytical technique to support the development of
fatigue resistant pins, lightweight tracks and improvements in irac"
design as follows:

® An analysis in which the mass of the track shoe used in the model is
reduced to represent an aluminum track can be used to evaluate the
effects of the use of a lighter track. This analysis would address
the demonstrated need for an understanding of aluminum track
dynamics.

An analysis in which the track pin diameter is increased (with
corresponding changes in track rotational and longitudinal
stiffness and damping) can be used to evaluate the effects of using
a more fatigue resistant pin design. This analysis would address
the demonstrated need for a more fatigue resistant pin design.

Finally, track design modifications can be explored using the model
to investigate the effects of design modifications to the track and
suspension. Promising design modifications can be evaluated prior

to fabrication of prototypes. The analytical model can be used to

determine design loads for sizing these new components.

5.0. DISCUSSION

The M113 Armored Personnel Carrier, the tracked vehicle selected as

the subject vehic]e for this feasibility study, was first placed into
service in 1960* with about 73,000 vehicles currently in service in 45
countries. The current version of the M113 is the M113A2, which carries
an improved suspension over the original vehicle. The M113 is slowly
being replaced by the M2 Bradley Infantry Fighting Vehicle. There are
many variants of the M113, such as mortar vehicles, command vehicles and
antiaircraft and missile launch vehicles, which have the same track and
suspension design as the MI113.

The M113 suspengion and track design, shown in Figure 5-1, is of the
flat-track-typec. There are 10 road wheels, each of which has its own
torsion bar suspension spring. The two front road wheels and the two
rear road wheels are also attached to shock absorbers. The drive .
sprocket is located in the front of the vehicle. The track is a
reversible single-pin block and pin-type track. The pins use rubber
bushings at the track/pin interface. The track block is constructed of
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Figure S-1. MII13 Armored Personnel Carrier Track and Suspension
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a steel frame with a rubber pad on the ground side. There are 65 track ¥

s : shoe assemblies on each track. 7
5.1. Background ]

d

A brief general sﬁmmary of different types of tracks and track/pin &:

interfaces is presented in Appendix A. This information was compiled ,g

from a literature search and from an examination of the tracked vehicles iy

on display at the Aberdeen Proving Ground Ordinance Mgsium. There are
four basic types of tracks used for military vehicles?»®, These are the _
reversible block and pin track, irreversible block and pin track, band :
track, and spaced-link track. The analysis of track motion presented in .
this report only considers the reversible block and pin-track-type which
is used in the M113 Armored Personnel Carrier. The two types of
reversible block and pin tracks, the single-pin shoe and the double-pin
shoe, are shown in Figure 5-2. The advantages and disadvantages of all '
of the track types are discussed in Appendix A to provide a basis for

) understanding the current preference for using the reversible block and
‘ pin-track-type in military vehicles. '

In addition, there are four different pin/track interface designs for S,
the block and pin track®. The advantages and disadvantages of these )
different interface designs are also discussed in Appendix A as this is

the specific component in the block and pin track design addressed by rﬁ
the problem definition. Also, a brief discussion of the advantages and W
disadvantages of small and large road wheels is included.

The principal method of measuring and comparing the performance of
tracked vehicles on hard ground is the drawbar pull test in which a o
dynamometer is placed between the pulling tracked vehicle and the pulied
vehicle?. The dynamometer is used to measure the drawbar pull force as
a function of velocity. The drawbar pull force is equal to the
difference between the tractive force and the resisting force of the
pulling tracked vehicle. The tractive force is equal to the force
delivered by the tracked vehicle power plant and transmission. The
tracked vehicle resisting force is composed of the following force
components:

° internal resistance of running gear which includes frictional
losses in the track pins, driving sprocket teeth, sprocket hub,
roadwheel running surfaces, and roadwheel bearings,

° resistance due to vehicle/terrain interaction,

il B

° obstacle resistance,

grade resistance, and

* aerodynamic drag.

.!:
.

}C‘t
!

To characterize the internal resistance component of the resisting force
of military tracked vehicles on hard ground, the drawbar test is

T
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performed by towing the tracked vehicles w}th the dynamometer between
‘the towing vehicle and the tracked vehicles. The tracked vehicle’s
transmission is disconnected in this test to remove the effects of
transmission efficiency. Drawbar pull force is again tabulated as a
function of velocity and used to determine the coefficient of internal
resistance (drawbar pull force divided by vehicle weight) as a function
of velocity. Resistance-to-propulsion tests are also performed to
characterize the internal resistance component of military tracked
vehicles. In these tests, measurements of horsepower delivered to the
drive sprockets are converted to a tractive force, and a corresponding
coefficient of internal resistance as a function of velocity is
determined for propulsion. Figure 5-3 illustrates the range of
coefficients of internal resistance for several different track and
track/pin interface designs. As shown in the figure, the coefficient of
internal resistance is nonlinear with velocity. Peaks in the
coefficient of internal resistance curves have been correlated with
track vibration resonant frequencies. These resonances are particularly
evident in resistance to propulsion test data.

5.2. Track Vibration

Many studies have been made of track vibration and its effects 09
military vehicle occupants and on military vehicle performance5’ ,8,9,10
In the U. S., most research has concentrated on the reduction of track-
vibration-induced noise inside the vehicle in an effort to improve
working conditions for vehicle occupants. Early in the development of
the M113 Armored Personnel Carrier the problem with noise was recognized
as a result of both the track as a source of vibration and the use of
aluminum body panels in the vehicle. The aluminum body panels were not
stiffened and tended to respond to track vibration excitation.

Research completed in 1964 on the M113 indicates that the vehicle
vibration driving forces were applied at the track sprocket engagement
frequency®. Using a selective source removal technique, the chief
source of vibration in the vehicle was determined to be the oscillating
forces applied at the drive sprocket and track idler. At that time, use
of a rubber-coated drive sprocket and track idier was found to reduce
the transmission of the track vibration to the vehicle.

In 1976, an analytical study of vibration transmission from the track to
the rear idler wheel was completed/. This study attempted to determine
the importance of different parameters, such as idler wheel diameter,
track shoe length and idler wheel suspension stiffness on the magnitude
of track impact forces on the idler wheel. The study did not address
the effects of the transverse vibrations which occur in the track
suspended between the drive sprocket and the track idler (or track
support rollers in a conventional suspension).

In 1979, a study of experimental idler designs for the MI113 was again
addressed primarily to the damping of hull vibration to reduce cabin
noise to the point that would permit ¢rewmembers to perform their duties
without the use of hearing protectors®. This study also included the
use of a track simulation program developed as a means to predict the

o T e " T e  ” e T Mo
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and Pin Track with Ruocoer 3usnings. Reference (2). \
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Figure 5-3. Motion Resistance of Several Track/Pin Interface

Designs

22

VR ARRI AL OT A AL WA IO A A N AN NN T AN AT AN




:"« R R T RO RO SO A A O O R O R O R O R L R O o T s BVl 6ol b Nt Elal ST AN A A A A _
g :
\
1
) ;
¥
t- {
effects of design changes in the track sprocket and track idler on ;
: interior noise-levels. The program was developed to only include the N
' drive sprocket, the track idler and the track, however, and did not 4

include nonlinear material effects, road wheels, or track support
rollers. Results of one computer simulation showed dynamic amplifi-
cation of track tension due to resonant vibration by a factor of four. v
The study indicated that further development of the program was
required to properly simulate track motion and to calculate reaction
forces at the drive sprocket and track idler.

In 1984, Breliminary development and testing of an aluminum track was
' completed?. This track was a reversible block-and-pin-type, single-
pin, rubber-bushed track in which the steel block was replaced with an
aluminum block which reduced the weight of a track assembly from 33 1b N
to 26 1b. Results of tests completed at that time show that some ha'
degradation of performance with respect to land acceleration and maximum

speed was observed with the aluminum track. This degradation was hy
attributed to a slight difference in drive sprocket diameter between the |
steel and aluminum tracks, but it is also possible that the resonant W,
frequencies and response amplitudes of the aluminum track caused the
increase in resistance to motion. One conclusion of this test pragram )
was that future track developments must take into account the dynamic
behavior of the track and its interface components,

'y ‘1"‘l

The problem with excessive vibration causing tractive energy dissipation
has been more of a concern with users of dry st?81 on steel track/pin
interfaces (i.e., outside of the United States)!Y. Research in the
Soviet Union has been directed at methods of determining the resonant
velocities of }he track and operating the tracked vehicle at speeds away
from resonancell. The classical mechanical vibrations method of
calculating the natural frequencies of the track is to consider the
track to be a string or chain in tension. The tension in the track is
composed of the effects of deadweight and the centripetal force placed
on the track at the contact with the driving sprocket. It is assumed
that the vibration displacements are small so that the tension is
constant and that there is no torsional stiffness in the track. It is
also assumed that the track vibrates in only one plane (up and down)
that the track is inextensible, and that there is no damping of the
vibrations. The nomenclature and formulae FYr %he classical method,
illustrated in Figure 5-4(a), are as follows 2,13,

Antisymmetric in-plane modes:

fo = N Tt N=1,2, ... K
L I M
Symmetric in-plane modes:
fno= 1.43 IL N =
L I M

. = - N [ L Pt .'. \
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X fn o= 2.46 IL N =2
, L i M
(' Pr—
y fn (2N + 1) Ty N=3, ..K
" 2L I
§
where fn = natural frequency
g T+ = horizontal component of track tension
)

T = static horizontal component of track tension due
to deadweight

4

n . qll

e 8H

' T4 = dynamic horizontal component of track tension due to

3 track motion

. = MVy2

;' q = weight/length = Mg

e L = horizontal length of track span

1

?3 H = static sag

i

" Vi = velocity of the track

o M = mass/length

? g = gravitational acceleration

e

{' K = maximum mode possible which is limited by the number

of track links in the span
'§ = one half of number of free track links in the span
» = drive sprocket impact frequency = Vi/P
' P = track pitch

5 A symmetric in-plane mode is defined as one in which the vertical
displacement component is symmetric about the center of the span, and

Ay vice versa. In the antisymmetric modes, no additional cable tension is

s induced by the motion of the cable based on the classical analyses of
first order effects. In the symmetric modes, significant additional

- cable tension is induced by the motion of the cable. The above

K+
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equations can be solved for track velocities such that the track natural
frequency is equal to the drive sprocket impact frequency. This is the
resonant condition for drive sprocket impact excitation of the track.
For the M113 track confiquration, assuming no rotational stiffness at
the track/pin interface (e.g., a lubricated pin supported by needle
bearings), the natural frequencies calculated by this method -for the
antisymmetric and symmetric modes are shown in Table 5-1. Also shown in
Table 5-1 are the corresponding vehicle speeds for the drive sprocket
impact forces to excite these natural frequencies. Experimental
research of vibration in chain drives has shown that vibration occurs at
calculated natural frequencies and is caused by chain link impact forces
at the drive sprocket.

Soviet research on track vibration also has identified additional
resonant frequencies and track velocities which are based on
establishing a traveling wave moving with and in the opposite direction
to the track. This form of vibration may be caused by the centripetal
force on the track as it passes over the track idler. For this wave
motion, which appears to be a standing wave but is actually traveling,
the magnitude of the wave velocity must be equal to a multiple of the
track velocity in order to be reflected at the drive sprocket and the
track idler. This is illustrated in Figure 5-4(b). The nomenclature
and formula for th? standing wave calculation, which were verified by
lab tests of track!l are as follows:

Vw = wave velocity = m V4 at resonance

m is an integer 2, 3 ...

VW = _rg
2
nv - T o+ MV
J M
[T
Vresonance = LE—
d M(m™-1)

Table 5-2 tabulates the wave frequencies and corresponding track
velocities for stable track standing waves, assuming no rotational
stiffness at the pin/track interface. As shown in the table, several
resonant track velocities calculated by this standing wave method are
concurrent with track sprocket impact velccities which would excite
symmetric or antisymmetric modes of vibration calculated by the
suspended chain method. Tension measured in the track vibration tests
referenced above showed a dynamic amplification factor of three at
standing wave resonance. This implies that the standing waves are of a
symmetric mode of vibration.

Apparently, part of the solution to the standing waves in Russian track
design has been to operate with a low static tension in the track.
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| Table 5-1. Calculated Symmetric and Antisymmetric Natural Frequencies for the :’
! Vibration of the M113 Armored Personnel Carrier Track Treated as a
| “Suspended Chain !
) .::
; Symmetric Modes Antisymmetric Modes "
| .
) ‘Mode Natural Vehicle Speed Mode Natural Vehicle Speed '
Frequency for Track Frequency for Track
(Hz) Sprocket (Hz) Sprocket

[mpact Impact n
Excitation Excitation A
(MPH) (MPH) '.":
e 10.0 3.4 1 7.0 2.4 ) o

2 16.8 5.9 2 13.9 18 ¥ »

! 3 24.5 8.4 3 21.0 7.2 .
N

' 4 31.7 10.8 4 28.1 9.6 N
5 39.1 13.3 5 35.4 12.1 :';‘
5 8.6 15.9 5 478 135 1 ,
' 7 544 18.6 7 50.5 17.2 o
8 62.5 21.3 8 58.4 19.9 )
9 709 282 3 56.6 227 2

10 79.7 27.2 10 75.2 256 N

. T1 89.0 30.3 11 843 28.7 -

, .
» 12 38.9 33,7 12 339 32.0 ‘ 7
13 109.6 37.4 | 13 104.2 35.5 g :::'

)
I‘\l

Note: A static tensile force of 10,750 1b. was assumed for the M113 track due to f."
pretensioning and deadweight. L is assumed to be 156.75 in. Lower static 7
tension would reduce the natural frequencies and corresponding vehicle speeds _',
for track sprocket excitation. Y
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Figure 5-4. Nomemclature for Classical Analysis of Track
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Calculated Resonant Track Velocities For Stable Standing

Waves in the Suspended Portion of the M113 Armored Personnel

Carrier Track

Wave Velocity

Track Velocity

i Integer (MPH)
2 35.7
3 21.9
| 4 16.0
; {
' 5 12.6
6 10.5
7 8.9
8 7.8
9 6.9
l
10 6.2

Note: A static tensile force of 10,750 1b. was assumed for the MI13

track due to pretensioning and deadweight.
would reduce the resonant track velocities.
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Photographs of Soviet tanks! show either significant track sag in flat-
track-type suspensions or the use of several track ‘support rollers to
reduce static tension in conventional-type suspensions. This shifts
the resonant track velocities down and reduces high-speed vehicle
resistance to propulsion. The problem with this strategy with respect
to flat-track-type suspensions is that relatively Toose track is more
likely to be "thrown" (disengaged from the drive sprocket) when
traversing rough terrain. On the other hand, the use of the
conventional-type suspension with several track support rollers
increases the motion resistance at all speeds.

The actual M113 track/pin interface is a rubber bushing with torsional
stiffness and damping. The rubber bushing is preloaded during instal-
lation to provide an interference fit between the pin and the track.
Rotation at the track/pin interface is accommodated by torsional
deformation of the rubber bushing. These rubber bushings change the
track natural frequencies and make the track behave less like a
suspended string or chain in tension. The longitudinal stiffness of the
track is nonlinear and dynamic track tension is not uniform. The use of
rubber-bushed pins in.block and pin track also reduces the response of
the track, when the vehicle passes through speeds which would otherwise
excite the track, by damping the track vibrations, because the rubber
bushings dampen the vibrations by energy absorption in the hysteresis of
the rubber. The classical method of calculating the natural frequencies
of the track and track tension cannot satisfactorily explain rubber
bushed track/pin behavior. In addition, these methods are not
sufficient for evaluating designs of improvements and modifications to
the M113 tracks.

5.3. Field Observations of Track Vibratory Motion

On 19 October 1987, three MPR engineers were guests of TACOM's Aberdeen
Proving Ground Liaison Officer, George C. Poteet, to witness field tests
of tracked vehicles on the Perryman vehicle test courses at Aberdeen.
During this visit several vehicles were observed on the test courses: an
M109 self-propelled howitzer, an M2 Bradiey Fighting Vehicle, an Ml main
battle tank and an M548 cargo carrier. The M109 and the M548 did not
have mud guard cowlings over the suspended portion of the track and it
was possible to observe the track vibratory motion of these vehicles.
(Note: The M548 has the same suspension as the M113.) The M109 uses the
double-pin reversible block and pin track, and the M548 uses the
single-pin reversible block and pin track.

No low-frequency resonant vibration of the suspended track caused by
sprocket impact forces was observed in the operation of these vehicles.
High-frequency or low-amplitude vibration of the tracks (with respect to
what can be detected by the naked eye from a distance) was also
occurring, but could not be quantified. Track vibration was observed
when lower frequency modes were excited by suspension/soil interaction
over rough terrain. The suspension/soil interaction caused a variation
in track tension which resulted in a "snapping" of the track. This
vibration was quickly damped out by the forward motion of the track and
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did not appear to form a standing wave. MPR personnel also viewed a
film which documented M113 vehicle tests on the Perryman course. This
film showed visual track vibration to be the result of excitation of the
lower modes of vibration as a result of suspension/ground interaction.

In both the field-observed and film-documented vehicle tests, the
vehicles appeared to have fresh track without excessive wear on the
track pads and the track bushings. As a result, this field-observed
behavior is not unexpected and is in keeping with the intent of the
rubber-bushed track/pin interface design which prevents standing waves
from forming by rubber hysterisis damping. The main conclusions of
these observations are as follows:

®* In addition to resonant vibrations caused by drive sprocket impact
and track centripetal forces, tracks experience vibrations from
suspension/soil interaction.

° Significant damping is present in the track so results of an
analytical model of the present track configuration may show
standing waves.

®* A model capable of a time history solution is required to account
for suspension/soil interaction in the design of improvements and
modifications to the track.

5.4. Rubber-Bushed Track/Pin _Interface Material Properties

Actual rubber-bushed track/pin interface material properties such as
rotational stiffness and damping were required for use as input data in
the development of the analytical model. Appendix B documents the
measurement of torsional stiffness and percent of critical damping in a
rubber-bushed T130 track/pin assembly which is the type used on the M]13
Armored Personal Carrier. Based on the results of these tests, the
torsional stiffness of the interface is 3,700 in-1b/radian and the
rubber bushing provides 11.8% of critical damping. These properties
were incorporated into the analytical model described below.

5.5. Analytical Model of Track

In order to demonstrate the solution of the equations which describe the
motion of the track and suspension of a tracked vehicle, a computer
program was written to solve those equations and a sample preliminary
analysis was accomplished. The analytic approach used for this computer
program is discussed below and preliminary results obtained using this
computer program are described.

5.5.1. Analytic Approach. The track and suspension of a tracked
vehicle as used in the computer model! are shown in Figure 5-1. The
computer model includes the vehicle as a rigid body with mass and
rotational inertia which can translate in two directions and can rotate
about the axis normal to those two directions when responding to the
forces and moments which act on it. Forces acting on the vehicle
include forces from the wheels, wind resistance, and gravity. The road
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wheels, drive sprocket, and idler wheel are modeled as attached to the
vehicle as shown in Figure 5-5. The forces between these wheels and the
vehicle are expressed as functions of the relative displacement and
velocity of the wheels with respect to the vehicle. Each wheel has mass
and rotational inertia and its motion is governed by the forces imposed
on the wheel from the track, from the interaction of the wheel with the
main vehicle, and from gravity. The forces and moments acting on the
drive sprocket, idler wheel and road wheels are shown in Figure 5-5.

The track is modeled as a number of shoes, each of which is free to move
in two directions and free to rotate about an axis normal to these two
directions. Forces and moments acting on each shoe as included in the
model are shown in Figure 5-6. These include the force due to gravity,
forces on the ends of the shoe due to the relative position of
neighboring shoes, and forces of interaction with the wheels and the
ground if the shoe is in position to contact a wheel or the ground. The
ground is modeled as a surface described by a series of line segments,
and a force normal to this surface is imposed on any track shoe which
interferes with the surface.

Since the response of the track is significantly more complicated than
the response of the wheels and the vehicle, a two-step approach was used
to integrate the system of equations which describes the motion of the
shoes, the wheels, and the vehicle. The equations of motion for the
track shoes are solved using a fully implicit backward difference
technique by assuming the boundary conditions imposed by the wheels and
the ground are constant over the time interval. In the second step of
the solution for a time interval, the positions and velocities of the
wheels and vehicle are revised by explicitly integrating the equations
of motion for the wheels and the vehicle while the position of the shoes
is assumed fixed. The small time interval required to ensure a stable
solution for the track part of the analysis is considered limiting and
the equations of motion of the wheels and vehicle are integrated
explicitly.

To allow flexibility in modeling the interaction of the components
making up the track and suspension, stiffness and damping are entered
into the program as force versus displacement and force versus velocity
curves, respectively. Consequently, nonlinear effects in the bushings
between track shoes and between the tracks and the wheels or the tracks
and the ground could be included in the model.

5.5.2. Equations of Motion for Components. Each component in the
system (vehicle, wheel, track shoe) has three degrees of freedom and
three corresponding equations of motion.

2 2 2
d x
m__ = F m
2 X
dt dt dt

' a
| <

Where: x is the x coordinate of the component
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Figure 5-5. Forces and Moments Acting on Drive Sprocket, Idler
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Analytical Model
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is the y coordinate of the component h
is the angular rotation of the ’ ,
component

is a force

is a moment

is time

is mass

is rotational mass moment of inertia

—a3 o+ DO

- -

In these equations, the forces and moments are functions of the

positions, rotations, velocities, and angular velocities of the g
components. When this dependence is expressed explicitly, the system of 3
equations of motion can be written as a single vector equation as )
follows. )

2 ]
du du \
= f (U, _,t) {
2 dt ]
dt . A
Xl T «
y (]

1
5
Where: U = 8) !
J

Xn
by
Yn k¢
8, g

This system of 3n second order differential equations can be written as
én first order differential equations by adding the two linear
velocities and one angular velocity for each of the n components as a R
degree of freedom. The resulting system of 6n equations is solved in

the computer program using a fully implicit finite difference method.

Due to the significant computer time required to solve 6n equations in
6n unknowns when n is typically in the order of 70 to 80, the problem
was reduced significantly by banding the matrix of coefficients. For
this reason, the equations of motion for the vehicle and the wheels are
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removed from the system of equations described above, and-the equations
of motion for the track is solved independently.

5.6. Summary of Results of Analyses Using Model

The analytic technique described above was incorporated into a computer
program and was tested on several sample problems. The purpose of these
sample problems was to demonstrate that the complex system of
differential equations which represents the track and suspension of a
tracked vehicle could be integrated, providing reasonable and stable
results. A computer generated plot of the track and suspension used for
these sample problems is shown in Figure 5-7 as it was plotted on the
screen of an IBM personal computer. This plot shows an approximate
model of the M113 Armored Personnel Carrier. The shaded portion at the
bottom of the model represents the ground which was entered as perfectly
flat terrain.

The initial prob]em evaluated using the model was a severe and
unrealistic case where large loads occurred in the track and suspension
as a result of poor initial conditions. The purpose of this analysis
was to test the numerical stability of the solution technique under
"extreme" conditions. A severe interference was entered between the
first road wheel and the track shoe below it. This interference
generated a force on the track and the road wheel which caused them to
move apart as is shown in Figure 5-8 through 5-12. The track begins to
move back to its proper shape as the transient progresses. This
analysis was also used to define the time step under which the solution
remains stable under these severe conditions. As a result of several
trial and error computer runs, a time step on the order of about a tenth
of a millisecond was chosen. We believe that this time step can be
increased to provide a quicker computer solution time in Phase II
research and development.

The problem was restarted using initial conditions in which the
interference was removed and the speed of the vehicle was maintained at
10 miles per hour. The transienc was run for 1,600 time steps.
Appendix C contains sample input and output from this analysis. Figure
5-13 through 5-29 show time history displacement snapshots obtained
during the transient. Some wave motion appears in the track during the
latter part of the transient.

Figures 5-30 through 5-37 show track tension as a function of time for
several track shoes around the suspension. The calculated track tension
is not a constant but fluctuates with frequencies ranging from 20-60 Hz.
The magnitude of the calculated dynamic peak tensile forces are much
greater than would be obtained using a static approach to balancing
track deadweight and centripetal forces.

Figures 5-38 and 5-39 show the net forces on the drive sprocket in
horizontal and vertical directions, respectively. The effect of the
track impacting on the drive sprocket can be seen in these figures. The
oscillations of the forces die out due to damping. The frequency of the
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Figure 5-8.
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Figure 5-11.
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Figure 5-12.

WS
-

e
St s

SN
N

e M A A W

LS I

SN

ORI




oou0 ‘0

$3T9NY

NAL TUYA90dd
0000 "vZ ‘93— 0000 °0 93-X

| 123YM 103}UOH

{ 20uys }ovaj 403tUOW

SON0J3S 0000°0 SI 3ull 1N3ISNY3L
HJI D1 Ly d314¥YD 13INNOSH3Id ¥0J 3Sy] 1531

Test Case for a Personnel Carrier 2. 10 MPH,

Time = 0.00 Seconds

Figure 5-13.
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Time = 0.03 Seconds

Figure 5-16.
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Test Case for a Personnel Carrijer at 10 MPH,

Time = 0.06 Seconds
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Figure 5-21.
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Test Case for a Personnel Carrier at 10 MPH,

Time = 0.10 Seconds
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Figure 5-23.
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Test Case for a Personnel Carrier at 10 MPH,

Time = 0.11 Seconds

Figure 5-24.
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Test Case for a Personnel Carrier at 10 MPH,

Time = 0.13 Seconds

Figure 5-26.
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Time = 0.15 Seconds
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0.16 Seconds

Test Case for a Personnel Carrier at 10 MPH,

Time
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Figure 5-29.
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Figure 5-30.
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Track Tension as a Function of Time, Track Monitor
Shoe 11, Test Case for a Personnel Carrier at 10 MPH

Figure 5-31.
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Figure 5-33.
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Track Tension as a Function of Time, Track Monitor
Shoe 46, Test Case for a Personnel Carrier at 10 MPH

Figure 5-36.
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Net Horizontal Force on the Drive Sprocket as a
anggiﬁgHof Time, Test Case for Personnel Carrier
a
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oscillations is dependent on the stiffness of the sprocket with respect
to the vehicle, which has not been measured but was estimated as part of
the program input.

Figures 5-40 and 5-41 show the net forces at the third road wheel in the
horizontal and vertical directions, respectively. The effect of a track
impact can also be seen in these figures.

Figures 5-42 and 5-43 show the shear forces at two track/pin interfaces.
These forces illustrate a "beat" phenomenon associated with the impact
of tracks at the drive sprocket. The higher frequency component of the
"beat" is caused by the response of the drive sprocket while the
enveloping "beat" is caused by the response of the track.

Due to the uncertainty associated with the dynamic material properties
used in modeling the suspension components and the track, it became
apparent that while the analytical approach is feasible, the exact
results of this model may not be accurate and cannot be validated
without additional test data. Therefore, additional constant speed
evaluations were not completed, as the results of these calculations
would contain consistent errors related to dynamic material property
uncertainties.

We can conclude from these feasibility calculations, however, that the
analytical technique is viable. Additional work is required in Phase II
to test components for dynamic material properties, to refine and
validate the computer model using these test results, and to evaluate
alternate materials or mechanical components which will provide a more
rugged and durable track than the existing track.
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Net Horizontal Force at the Third Road Wheel as a
Function of Time, Test Case for Personnel Carrier
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Figure 5-42.
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A.l1.

Track Design Practice

A summary of the current track design practice is as follows:

TREN LT LSS SAPY

Reversible Block and Pin Track - The reversible block and pin track

type consists of a chain formed by a series of rigid links (shoes)

connected by hinged joints. The hinged joints are formed by
passing a pin through interlocking links (single pin shoe) or
through adjacent rigid links {(double pin shoe). (Note : For the
single pin shoe, the block is referred to as the body.) Track
blocks can be constructed of steel casings with a rubber pad or of
an all rubber construction. (Note: A1l rubber blocks are not
currently in use on U.S. military vehicles.) Pins are high strength
carbon steel. At the pin joint, the interfaces may be either dry
steel on steel, Tubricated steel on steel, rubber bushings or
lubricated bearings. These tracks are free to rotate about the pin
joint in either direction and can be used with a sprung suspension,
such as a torsion bar suspension. The advantage of this track type
is that, with a sprung suspension, this track can traverse uneven
terrain by conforming to the shape of the terrain. One
disadvantage of this track type is a large track to vehicle weight
ratio (regardless of whether the block is of a steel/rubber or a
rubber ?Rnstruct1on Also, the steel pins are subject to fatigue
failure Additional d1sadvantages of this track type are
discussed in the descriptions of the pin/track interface designs.
Recent1y, research has been conducted on sub8t1tuting aluminum for
steel in the construction of the track block Although the
initial tests show promise, the wear characteristics of aluminum
sprockets and track blocks 1imit the life of these tracks. In
addition, the reduced mass of the track may affect track vibration
response and amplitude. This is discussed further in Section 3.2 of
the report.

Irreversible Block and Pin Track - This type of track is similar to
the revarsible block and pin track but is connected to only allow
block rotation around the pin when the track is passing over the
drive sprocket or follower sprocket. The ground pressure under the
irreversible block and pin track is more uniform than under the
reversible block and pin track, because the track acts more like a
beam on an elastic foundation. Advantages of this type of track ars
reduced motion resistance due to soil compaction. Disadvantages ar.
the inability to use a sprung suspension system or to easily
traverse uneven terrain.

Band Track - The band track type is a continuous band which is

flexible along its length. This differs from the block and pin

track which is only flexible at the pin connections. The track is

constructed of steel track bars reinforced longitudinally by stee)

wire rope cables. Trazk alignment guides are welded to the wheel

side of steel track bars and rubber pads are bonded to the groirad -
side of the bars. The application of this track is limited b R
strength, wear and fatique considerations of the materials of
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construction, particularly the wire rope. Vehicle weights for this
track type have typically been less than 10 tons. The chief
advantage of this track is a jower ratio of track weight to venicie
weight. Disadvantages are difficult maintenance and strength
limitations.

Spaced Link Track - The spaced link track is similar to the block
and pin tracks described above but is adapted to specific "soft"
terrain conditions (e.g. deep snow) by spacing track grouses to
optimize subsurface soil shear area to minimize slipping of the
tracks and dissipation of tractive energy. A disadvantage of the
spaced link track is that the grouses have to be designed to also
withstand high impact loadings for high speed operation on hard
surfaces. This track design continues to be experimental.

Pin/Track Interface Design Practice

There are four pin/track interface designs used at the pin joint of
the block and pin track. These are dry steel on steel, lubricated
steel on steel, rubber bushings and lubricated bearings. The
advantages and disadvantages of each design are summarized as
follows:

Dry Steel on Steel - Dry steel on steel pin/track interfaces are
used extensively in track design outside of the U.S. The advantages
of this design are low motion resistance and a simple design with
few parts. Disadvantages are excessive wear, a short useful Tife
and excessive vibration and power losses at resonant velocities.

Lubricated Steel on Steel - Lubricated steel on steel pin/track
interfaces are essentially the same as the dry steel on steel
interfaces with the addition of a lubricating film between the pin
and the track. The lubricated pin typically has flexible seals at
the ends of the pins to prevent foreign matter from entering the
Joint and to keep the Tubricant between the pin and the shoe. The
advantages of the lubrication are reduced pin and track wear
compared to the dry steel on steel interfaces. Disadvantages are
short seal lives and excessive vibration and power losses at
resonant velocities.

Rubber Bushings - The rubber bushed pin/track interfaces are similar
to the dry steel on steel except that the pin is surrounded by a
rubber bushing. The rubber bushing is preloaded in compression when
it is installed. This interference fit provides a frictional bond
on the pin OD and the track casing ID. The rotation at the pin is
accommodated by torsional distortion of the rubber bushing instead
of si1iding between the pin and a dry or lubricated track casing
surface. The block and pin type tracks in current use on

U. S. military vehicles use a rubher bushed pin. Advantages of the
rubber bushed pin are extended track life due to reduced wear of
track and pin, damping of track vibrations due to hysteresis in the
rubber bushings and ease of repair by replacement of sacrificial
bushings. The disadvantages of the rubber bushed pin are energy
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loss in the internal friction of the rubber which reduces tractive
force and vehicle speed and periodic replacement of the worn rubber
bushings.

Lubricated Bearings - Lubricated bearings at the pin/track interface
were introduced by the German military during World War II. This
design incorporated sealed lubricated pins supported by needle
bearings™. At that time, logistics of manufacture and supply did
not permit widespread deployment of this design, however, test data
show that }his design has the lowest drawbar coefficient of internal
resistancel0. This is shown in Figure 5-2. Research completed by
the Department of the Army in 1969, attempted to adapt a lubricated
bearigg pin/track interface design for use with the M60 main battle
tank‘?. At that time a reversible block and pin type track using a
single pin shoe was tested with a sealed lubricated pin supported by
spherical TFE lined bearings. Results of field tests of this
pin/track interface showed failure of seals , bearings and pins
after only limited operation. One conclusion drawn from these tests
was that loads encountered during vehicle operation were greater
than the postulated loads used in the designs of the bearings and
seals. This work illustrated the need for a better fundamental
understanding of the effects of track design details on vibration
damping, internal friction and the dynamic loads on track
components.

A.2. Road Wheels and Track Support Rollers

In the selection of the size, number and spacing of road wheels, several
factors are considered. The mean maximum pressure under the tracked
vehicles must meet design requirements to reduce the motion resistance of
the track as it sinks into the soil. The use of many small road wheels
helps to distribute the tank weight and reduce the mean maximum pressure
under the tracks, but this has the disadvantage of increasing frictional
losses in the road wheels and associated track support rollers. Large
road wheels can also be used in an overlapping configuration to reduce
mean maximum pressure under the tracks. In addition, the number of road
wheels is a factor (along with track width) in meeting the required
contact area of the track. In cohesive soils, the tractive force is
maximized when slip (soil shearing) is minimized. The soil shear stress
is a function of the tract contact area.

Two types of road wheel/suspension configurations are used with block anrd
pin tracks: the conventional suspension and the flat track suspension.
The conventional suspension uses small roadwheels with track support
rollers and the flat track suspension uses large road wheels without
support rollers. The internal resistance of the conventional suspension
track has been shown to be consistently greater than that of the flat
track suspension¢.
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B.1. Purpose. The purpose of this Append&x is td dacument the
measurement of the torsional stiffness and natural frequency of the
M113 T130 track rubber bushed track/pin interface. . ol
Y

B8.2. Summary. The measurements were completed in a simple bench test o
using two track links connected by a rubber bushed track/pin "
interface. :

The torsional stiffness was measured by clamping one of the track
shoes to the bench and barging a cantilevered weight from the end of
the second shoe as shown in Figure B-1(a). The rotation at the pin
was measured and correlated with the applied moment at the pin. The
resulting torsional stiffness curve is shown in Figure B-2. A
torsional stiffness of 3700 in-lb/radian is the approximate average.

AT,
L X Ay % 5

-

[ #

The natural frequency was measured using the impulse test method by
attaching an anchored potentiometer linear transducer to the end of
the cantilevered track and striking the track with a rubber mallet.
A five volt power supply was provided as the excitation voltage to 2
the transducer. The output voltage was directed to a Hewlet-Packard b
7090A Measurement System Plotter as shown in Figure B-1(b). A plot 'g
of one of the impulse tests is shown in Figure B-3. The damped
natural frequency of the single track shoe spring-mass system was A
measured to be 11.5-12.5 Hz. (Note: The stiffness of the ' sa
&
'-"‘

potentiometer was assumed to be negligible.) Using the decay curve
shown in Figure B-3, an estimate of the damping constant and the
damping ratio can be calculated as follows:

logarithmic decrement = § = 1In x(t) j:
x(t +T) o

)
=
x(t) = amplitude of vibration at time (t) ::'
g

x{(t + T) = amplitude of vibration at time (t + T) i;
'F
39

' 5= 1n | 1:30-0920
1.13 - 0.92 5

Frr 8 <1, & =2n¢ )
Y
§ = critical damping constant '\:
Y
€ = .740/2m = .118 or 11.8% of critical damping N
o

'
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Figure B-1. Test Configuration
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Interface Assembly
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APPENDIX C
LIST OF INPUT AND OUTPUT
FOR SAMPLE COMPUTER ANALYSES
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This appendix contains input and output for the sample case without the
track wheel interference as described on p. 35 of the report. Output
results from six time steps are included to show the format and details
of the computer solution.
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TRV, Tiacked Vehicte Dynamics - Version 1.00 '
ny
TEST CASE FOR PERSONNEL CARRIER AT 10 MPH :
),
lnput Data b,
; 1t 1, Resd Restart--------------e-- -1 o)
Nusber of Cycles Setween Outputs +10 LY,
Nusber of Cycles Between Monitor 1 N A
Nurber of Cycles Between Plots---- 10 [
Nurber of Iterstions’ Allowed------- 100 »
-
List of [tems
Number of Wheels ........... . 7
R thmber of Links ....... . 60 R
Number of Orive Vheel ....... 1 " 8
! Number of Bushing Forces..... 3 'y
3 Number of Sushing Resistances 2 4
Number of Wheel Forces....... 3 {,.
Number of Wheel Resistances.. 2 <
Nuvber of Terrsin Forces..... 3 o
Number of Terrain Resistances 2 - o
Nurber of Terrain Poinets .... 2 “
Nurber of Track Shape Points 14 :
)
. General Vehicle Datas
R Mags of Vehicle ............. .25880€+02
i Rotary Inertia of vehicle ... . 12800€+06
Wind Resistence Coeff........ .00000£+00
f Rotational Resistance Coeff.. .00000E+00
. Initial Vehicle Position
X-Coordinate of Vehicle CG... .00000E+00
Y-Coordinate of Vehicle CG... .24000€+02
Angle of vehicle ............ .00000E «00
Initial X Vetacity of vehicle .00000E «00
Initial Y velocity of vehicte  .00000E+00
initial Angular Velocity..... .00000€+00
General Link Data
Mass of One Link ............ .52000€-01
] Rotary Inertia of One Link .. .21000€ +01
y Length of One Link ......... . .&0000E+01
Y Thickness of a Link ......... .25000€+01
-y Gushing Rotational “tiffrness. .22400€+04
" Bushing Rotational Uemping .. .60000E+00
Bushing Force Data
X Delta Force
1 .00000E+Q0 . 0000CE«00
h 2 .10000E+01 ,14000E+06
3 .20000E+01 .11400€+07

Bushing Resistance Data
velocity Restistance
1 .00000€+00 .00COCE+00
2 .10000E+04 .00000€E+00
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" 1Y, Tracked Vehicie Dynamics - Version 1.00 output File - Pege 2 -
Link ta Uhesl Force Dacta Y
¥ 1 4 Delta Force '
1 .00000€+00 .00000€+00 ’
2 .20000€400 .20000€+05 !
. 3 .10000€+01 .20000€+07 )
i 3 Link to Wheel- Resistance Data 3
a velocity Resistance s
1 .00000€E+00 .000Q0E+00
2 .)0000E+04 .0Q000E+00
3
-‘ Link to Ground Force Data Pat
¥ K Detta Force )
3 1 .00000€+00 .DOCOOE+00
O 2 .20000€+00 .20000£+05 »
\ 3 .100008+01 .20000€+06 L
) Link to Ground Resistance Data Yy
Velocity Resistance
1 .00000£+00 .00CQOE«00
2 .10000€+04 .0ODOOE+Q0
) wheel Input Dats J
) K Mass ROTI Radius A-Ret Y-Ref NS NV -
1 .31000€+00 .20000€+02 . B0000E+01 -.7S000€+02 -.62500€+01 3 2 * X
vheel Restoring force Date -
b Delta x-force Y-force 'y
;‘ 1 -.10000€+01 -.S0000€+05 -.50000E+05 '
B 2 .00000€+00 .000COE+00 .00000E+Q0 [
3 .10000€+0% .S0000€+05 .S0000€+05 Iy
Wheet Restoring Resistence Data .
a L} Velocity X-Resist Y-Resist
1 +.10000E+03 -.10000€+04 -.10000€ 04
. 2 .10000E+03 .10000E+Q4 .10000E+04
. Wheel [nput Dats
x Nass ROTI Redius x-Ret Y-Ret NS WV 4
K 2 .11600£+00 .20000€+02 ,11500E+02 -.50000E+02 -.14250E+02 H 2
! Wheel Restoring Force Data \
) [ ] Oelta X-Force Y-force t
1 -.10000€+02 -.100C0€+06 -.50000E+05 -
2 -.50000€+01 -.50000E+05 -.26000€+04
3 .00000E+Q0 .Q0000E+00 .0000OE~00 !
& .50000€+0% .50000€+05 .26000€+04 4
S .10000E+02 .10000€+06 .50G00E+GS
wheel Restoring Resistance Data o
N N Velocity X-Resist Y-Resist "
a 1 -.10000€+03 -.10000€+04 -.10000€+04
Iy 2 .10000€+03 .10000E+04 .10000€+04 ~
.: wheel Input Data {
. X Mass ROTI Radius x-Ret Y-Ret MS NV ~
3 .11600€+00 .20000E+02 .11S00€+02 -.25000€+02 -.314250€+02 5 2 *
#
‘
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TRV, Tracked Vehicle Dynamics - Version 1.00 Output File - Page 3 \J t
uheel Restoring Force Dats (N
Oelts X-force Y-Force ﬁ )
1 -.100006+02 -.100008+06 -.50000€+0% L%y
2 -.500008+01 -,.S00008+03 -.26000€+04
3 .000008+00 .00000E+00 .000OOE+00
4 .50000€+01 ,50000€+05 .26000€¢04
5 .10000€+02 .10000€+06 .50000€+05 "
Whesi Restoring Resistance Data 14
N Velocity X-Regist Y-Resist
1 -.10000£+03 -.10000€+04 -.10000€+04
2 .100006+03 .100008+34 .10000€+04 . N
uheet lnput Date L,
K Nass rOT1 Redius X-Ref Y-Ret NS WV W
4 .116008+00 .20000€+02 .11500€+02 .00000€+00 -.14250€+02 S H N .‘
Wheel Restoring Force Dats 4
" Oetta X-Force Y-force o
1 -.10000€+02 -.10000€+06 - .50000€+0S . )
2 - .S0000€+01 -,50000E+05 -.26000€+04 L%
3 .00000€+00 .0OOOCE+O0 .0O000E~00
4 .S0000E+01 .S00NDEeQS 28000E+04 »
5 .10000€+02 .10000E+06 .50000€+05 \
vheel Restoring Resistance Date 'I

[] Velocity X-Resist Y-Resist
1 -.10000€+03 -.10000€+04& -.10000E+04
2 .10000£+03 . 10000€+04 . 10000€+04

vheel input Oate

ety

3 Mass roTI Radius X-Ref Y-Ret NS WV
S .11400€+00 .20000€+02 .11500E+02 .25000E<02 -.14250€+02 5 2 b
vheel Restoring force Data :‘ .
L Oelts Xx-force Y-force
1 -.10000€+02 -.10000€+08 - .50000€+0S »
2 -.S0000€+01 -.SO000E+0% - .26000€+04 LA
3 .00000€+00 .00000E+00 .00000€+00 ar
4 .50000€+01 .50000€+05 .26000€+04 P '
S .10000€+02 .10000€+06 .S50000€+0% ‘
Wneel Restoring Resistance Oate -".._
[} Velocity X-Regist T-Resist A
1 -.10000€+03 -.10000€+04 -.10000€+04 F
2 .1000CE+03 . 10000€+04 .10000€+04 J'l."
&

Wheel Input Dete
X Hoss ROTt Radius x-Ret T-Ret NS WV
6 .11600E+00 .20000€+02 .31500€- 7 .50000£+02 -.14250€+02 H 2
wheel Restoring Force Dats
Delta X-Force Y-force
-.JODOOE+02 -.10000E+06 -.S5000CE+0S
-.50000E+01 -.50000€+05 -.26000€+04
.00000€+00 .00000E+Q0 .00000E+00
.50000€+01 .50000€+05 .26000€+0¢
. T0000E+02 . 10000E+06 .50000€+05
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TRV, Tracked Vehicle Oynamics - Version 1.00 Qutput Flte - Page &

K Wheel Restoring Resistance Oats 3
1 N Velocity  X-Resist  Y-Resist by,
? 1 «.10000€+03 -, 31CO00E+04 -.10000€+04 \'
[ 2 .100008+03 . 10000€+04 . 10000€+04 ."
\heel Input Dats '!
B K Mass RQTI Redius X-Ref Y-Ref NS WV i
3 7 .31000€+00 .20000€+02 .S0000£+01 .7SO0QE+02 -.117S0€+02 3 2
Wheel Restoring Force Data .
L) Ogite X-force Y-force
1 -.10000€+31 -, 50000€+05 -.50000€+0S . -
k 2 .00000€+00 00000E+00 .00000€+00 .
4 3 .10000€+01 .500008+05 .50000€+0% X
whesl Restoring Resistance Datas
L} Velocity X-Resist Y-Resist ¥
1 -.10000€+03 -.10000€+04 -.10000€+04 ‘

2 .10000€+03 .100006+04 .10000E+04

Terrain Data

x M S,
1 -1000.000 .000
2 1000.000 .300
5 Link Connectivity and Equation Order P
L [S I ¥ NEQ ’l
. 1 0 2 1 '
\ 2 1 3 4
N 3 2 4 10
4 3 0s 16
' 5 4 6 2
i 6 s 7 8
7 s 8 %
s T 0
9 8 10 “%
9
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7

At el
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TRV, Trecked Vehicie Oynamics - version 1.00 output File - Page § e
Link Cormectivity snd Equation Order '5
L 12 ¥eQ Y
32 N 33 173 ]
3 2 % 169 '
34 33 3% 143
35 % 3 157 o,
36 I3 3 181 %,
37 3 38 145
38 37 3 139
39 38 40 133
40 390 41 127 .
41 &0 &2 121 A
42 &1 43 118 L
a3 Q@ % 109 >
& 43 &S 103
[$] M &6 97
3 43 47 9 . !
¥4 [Tt as "
48 W7 49 ™ v
9 8 50 el
50 @ 51 87 ®
1 50 52 1 1
52 ST S3 55 (2
s3 52 Sk 9 I
54 s3 gs 43 0..
55 Sb 6 37 ')
58 55 57 1 :'M:
57 s6 S8 5 .’
58 5T 59 19
59 S8 60 13 (]
40 9 7 Yoty
Half Sand Width s 9 There sre 180 Equations 2‘
time Dats )
Start Timge-cccoomsoscnacoacane 0000 ‘-.}.
Stop Timge-cee-- 1.0000 “
Time Step Valug--=--=-- .0001 . "
Drive Wheel RPN at Start- 2.5000 oo
Orive Whesl RPM at End--- 2.5000 A
THE FOLLOWING VARIABLES ARE TO OE MONITORED v
MONITOR 1 TENS1 1 MOWITOR 2 TENSS 11 MONTTOR 3 TENST 21 MONITOR & TENST 31 MONITOR 5 TENS1 &1 :
WONSTOR 6 TEWST 51 MON{TOR 7 XL ! HONITOR 4 1L ! HONITOR 9 XL 11 MONITOR 30 YL " ®
MONITOR 11 XL 1% MORITOR 12 YL "% MON{TOR 13 xU 2 MONITOR 14 YL 21 MONTTOR 15 XL 3 v
MON{TOR 16 YL n nONETOR 17 XL 41 MOKITOR 18 T & MONITOR 19 XL 4 MONITOR 20 YL 4 S
noNiTOR 21 XL 51 MONITOR 22 TL 51 MONITOR 23 xLoOT 1 MONITOR 26 TLDOT 1} MONITOR 25 XLDOT 11 Cu

WOMITOR 26 YLOOT 11 mONITOR 27 XLDOT 14 MON[TOR 28 vLDOT 14 MOMITOR 29 xipoT 21 MOM{TOR 30 rvLpOT 21
moNITOR 31 xipOot 3 MONLTOR 32 YLDOT 3% MORITOR 33 xLoOT 41 HONITOR 34 YLDOT 41 MONITOR 35 xLpOT §1
MONITOR 36 TYLDOT 51 MONITOR 37 X 1 MONITOR 38 xw 2 WOMITOR 39 X 3 MONITOR 40 v 4
»ONITOR 41 2w $ MONITOR 42 XW é MONITOR 43 xw 7 MONITOR &6 YW 1 MONITOR &5 T 2
MOMITOR &6 YW 3 MONITOR 47 T 4 MONITOR 48 YW 5 HONLTOR 49 YV [} moMITOR SO YW 7

g,

L9

THERE ARE 30 MONITORS
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vTws

Vheel
wheel

Wheel

“ 4079, 8°8,20 00" Paa 4

Vehicle

OO NP AP N NOAF WA -

.00000€+0
- . TABA2E+02
- .49691E+02
- 269956402
.21929€-01
.25800€+02

- 1184 1E+02
- 177618402

+02

- . 298406402
-.35983£+02
<.421238+02
- .48258E+02
-.54391€+02
- . 60518€+02
- . 6664 TE02
- T2719€+02
- T8453E+02
- . 82909€+02
- .84175€+02
«.81854€+02
- TTOSLE+02
- . 71354€+02
-.858188+02
- .60295€+02
- .53006£+02
- b9434E+02
- .43360€+02
- . 37306€+02
- .312488+02
« . 251848402
- 19116802
-.13045€+02
- . 69731E+01
-, 90151E+00
.51688€+01

. 11235€+02
.17296€+02
.23352€+02
.29406€+02
.35458E+02
L41509€+02
ATSALEOR
.53514€+02
.59267€+02
.55099€+02

N S s 0,0

Oisplecemants, Velocities, snd Accelerations
X

.240008+02
. 215368+02
14118402
« 140446402
.13952€+02

282126402
.28568E+02
.28923€+02
.29278€+02
296346402
.29989€+02
.J0591€+02
.30052¢€+02
.26175€+02
.20836€+02
. 15484€+02
. 12490€+02
. 10627E+02
L919338+01
.57392€+01
.28223€+01
L11164€+01
. 12308€+01
+12308€+0%
.12307€+01
+12958E+01
. 123056401
12304401
.12303€+01
-123485€+01
.12301€+01
. 12300€+01
-12300€+01
L 121296401
. 12298E+01
-12297€+0%
.12296E+01
L 113166001
. 16192601
.32857€+01
LeS8151E+01

TRV, Tracked Vehicle Oynamics - Version 1.00
QUTPUT AT TImE

Thete

. +00
311288401
.309562+01
.30827¢+01
-308158+01
313578401
.31205€+01
-30479€+01
.31235€+01
.30356€+01
< 314004E+01
.30168€+01
-.31263€+01
29051€+01
.26670€+01
L21988E+01
-14006€+01
~91643€+00
$20214E+00
~43088€+00
.39297€+00
- .44367E400
- .56421€+00
+.26517€-01
55918€-01
-.50668¢-01
L46723€-01
-.23520¢-01
A7834€-02
-.23884E-02
L35241€-02
-.34533€-02
“38120€-02
- .66877E-02
~10373€-01
-, 224826-01
-36577€-01
- A7843E-01
.65883€-01
-, 11831€+00
.23438E+00
.37343€+00
~899436-01

C e s e e

2 YA

T R -
X-vel T-vel
<. 145302403 .00000E+00 .00000E+00
<. 14530€+03  .00000E+00 .15708€+02
~.14530€+03  .00000€+G0 . 11396£+02
~.14530€+03  .00000E+00 .11396€02
<.14530€+03 .00000E+00 .11394€+02
~.145J0€+03  .00000€+00 .11396E+02
~. 145306403 .00000€+00 .11396€+02
~.14330€+03 ,00000E+00 .157086+02
< 290546403 ,(1808E+01 . 00000E+00
.. 3 .56861E+01 .00000€+00
~.29033€+03 .A547TE+01 ., 0000CE+00
-.29033£+03 373196401 .06000E+00
~.29059E+03 ,850382+00 .0C000E+00
-.29057€+03  .30601E+01 .00000€+00
~ . 289965403 | 13591E+02 ,00000€+00
~.29057E+03 |, 24258E+01 .00000€+00
-.2B978€+03 .1S372E+02 .0D0000E+00
- .29060€+03 -, 1567SE+00 .00000E+00
~.28947€+03 . 18092€+02 .00000E+00
- .29058€+03 - 22285E+01 .00000E+00
-.28655€+03 _34048E+02 .0QC0CE+00
. 27454€+03 - 56398E+02 .00000€+00
-.23086E+03 -, 117586403 ,00000€+00
. 12069€+03 - 14320€+03 .00000€+00
< 56862E+02 - 115286403 .00000E+00
- . 29584E+01 - .29171E+02 .00000€+00
- .132B0€+02 - .60686E+02 .00000E+00
< 110736+02 - .556406+02 .00000E+00
<. 14067€+02 - 42370€+02 .0000CE+00
<. 225206402 -, 77498E+02 .00000€+00
-.51082€-01 - 38525£+01 .00000£+00
-.23529€+00 .B82634E+01 .00000E+00
<1864 7E+00 ~.73589€+01 .00000€+00
<. 158566400 .67862E+01 .00C00E+00
-.60188E-01 -~ . 34172€+01 .00000€+00
-.231078-03 .25913€+00 .00000€+00
< 41441E-03 -~ _34702E+00 ,00000€+00
-.9022¢E-03 ,51204€+00 .00000E+C0
- .86636€-03 -.50176€+00 .00000E+00
-.10557€-02 .55387€+00 .00000E00
- .32299€-G2 ~ . 94881E+00 .00000E+00
- 78149€-02 .15072E+01 .00000E+00
-.36T20€-01 - . 32664E+01 .00000E+00
-.97182E-01 531336401 ,00000E+00
<. 16640E+Q0 - 49518E+G1 .00000E+00
<. 315226400 .95658€+01 ,00000€+00
-.101S7€+01 - 17150£+02 .0OOODE~00
- .39896E+01 . 33815€+02 .00COOE~Q0
-.10014€+02 .53004€+02 .00000E<00
-.58784E+00 13057602 .0000CE+00

AR A N

< e igatyt

X-Accel
.35229€403

- 1397TSE+05
- . 26324E+05
< .63499€+03
- . 185326404
* .69000€ +05

.65055€+04
.S0829E +04
- .57155€+03
-.84831€+04
< .66845E+04
S1T4T2E+QS
324 78E+06
-34876E+05
+.340356+04
. 11983E+06
+42211E+04
L69748E+04
«B4O02E+04
.85992E+04
-33520E+03

-22988E+04
- .481G3E+03
- .35580€+06
- 10121€+0%
- 14836E+05
- 11331€+05
= 44554E+04
J93625E+04
.86200€+04
.90389€+03
.29073€+05
< T9247E+05
.23325€+05
. 18709€+05

v-Accel
LI4TIAE+QS
- 61449€+06
- . 20615E+05
- 19321€E+05
- 187896405
*. 18208€+05
<. 20919€+05
«.61951E+06
~.13010€+05
.40045E+03
< 4PL28E+03
.31063€+03
< .36011€+04
.43635E+05
.23759€+05
- .99398E+05
.15512€+06
- . 15189€+06
1146226406
- 22343406
49639E+06
-.53381€+06
.33251€406
<. 213286406
. 10754E+08
- 42934405
- .66907€+05
.93119€+05
- 128156406
SA1L1E+05

. 10668€+05
<42026€+05
. 23264E+0%
.62080E+05
< 118126405
.B0714E+0S
-, 1SD20E+05
L12015€+06
- 49077€+0S
L 19754E 06
- 19770E+06
34209406
- .B7404E+05
.33595€+06
- . 292626406
L22113E+06

Output File - Pege &

Alphe
.13395€+01

. +00
<. 14975E+03
22599€+03
<. 17294€+03
< 19537E+03
17226404
-.867T2€+Q2
-.39791€+03
.95967€+02
- 15889€+04
- .56470€+04
.52T26E+04
L0997E04
871126403
<. 25166E+05%
- .15071€+04
- ATISTE+Q4
-53529€+03
L19779€+04
-.70379€+03
-ST058E+03
- . 29704E+03
-.29433E+01
.38517€+03
- . 29841£+03
- 10066€+03
.36963€8+02
<. 16168€+03
. 24437€+03
+.2T357€+03
379326403
<. 18046E+03
.87004€+02
<. 344 15E+03
13097E04
< .62224E+03
.68871€+03
- . 289526404
< 1051506
LK1951E04
- 2214 7E+04
.S5247E+02
12071604
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1RV, Trecked Vehiclc Oynemics - Version 1.00

Oisplacemsnts, Yelocities, and Accelerstions
X Y

Link

45

. T0960E+02
. 768348402
.818048+02
.840132+02

593116401

Forces and Momants

Vehicie

wheel
wWheel
whael
Wheel
vheel
heel
vheel
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
tink
Link
Link
Link
Link
tink
Link
Link
Link
Link

KRR P
AP L LA

CR NI WA =P VRSN -

X
SVITIEO6
- 495228404
-.30536E+06
-.50459€+02
= 214978403

.00000€+00
-.35385£+02
.00000€+00

.594458+01
.T01238+01
931608+07
. 148338402
206848402
L24545€+02

.26735€+02
.266128+02

FY

20093€+02
.34THIE+03
.20093€+02
.200938+02
.20093£+02
. 200936402
L9T251€+02
. 135436405

n » i
LS UGS A O A e

Thets

.31407€+01

L]
JAT14SE+06

X-vel 7-vel
<. 85194E+01 . 49022€+02
< .B2924E-02 .13523E+Q1
-.536196402 .11272E+03
-, 132608403 . 144 T4E+03
<.21426€+03 .12789€+03

-.28108E+03 .51728E+02
- 288926403 -.22003€+02
-.28881E+03 .22727E+02
-.28978E+03 -, 153486402
<. 284326403 . 34983£+02
<.290138+03 -.11671€+02
~.28930€+03 -.19350€+02
«. 289326403 . 19247492
- . 29027E+03 - .9TL48E+01
= 286216403  .33448E+G2
-.29051E+03 -.51509€+01
- 2904 TES03 -.50961E+01
< .29060E403 .13551E+00
FX-Eng 1 FY-End 1

<. 10023€+05 -.10025€+03
-.10002E+05 .56492E+03
<. 994236404 .S0893E+03
- .962958+04  .514548+03
<. 103464€+03 510606403
.222208+05 .A7TT6E~03
L219126005 <. 161136404
L215946+08 - 28669€+04
212568005 . 22817E+04
209916405 - .S8044€+04
.21021€+05 .20738E+04
.21462E+05 - .188S7E+04
J21810€+G5 |, PT124E+04
.20901E+05 -.18120€+0S
.34296E¢04 . 11017E+05
161218404 - 829328404
AT891EC04  LLTTTIES0L

< .LB179€+04 -, 11624E404
<.50374LE+04 .10501E+04
< .54000€+04 .4S091E+04
-.58415E6+04 -.35312€+03
- .6208TE+04 .62907E+04
<. 80671E+06 .337B1E+04

- WML WL R
R i i )

FX-End 2

<. 219126405
<. 21594€+08
- .21256€+05
- .20091€+05
- 210216408
-, 216626405
L21810€+05
209018405
.34256E+04
161216204
178918404
48179E+04
.50374E+04
.S4000E+04
584 15E+04
.62087E+04
.B047T1E+04
8443BE04

R

X-Accel Y-Accel
.B7068E+04 - .55014€+05
450328404 - .21226E+06
L IT4BBE+05  .68659€+06
.13509€+06 576838405
.30681€408 -.17873E+06
16790€+06 - L696TE+06
T4S08405 (26965606
.20499€+05 - .37006€+06
STI236004 254476406
113336405, 1403S€+06
ATILEE+05
ATOTTE+QS  .49836E+06
. T8298E+04 -. 133156406
.13967€+05 -.15360€+06
J28T24E+05  .68399€+05
.55140E+06 .27621E+04
LSO073IE+04 - . 29404E+04
-13283E+05 -.52631€+03

FY-End 2 M-End 1

JS6L92E+03  .42496E+02
.50803€+03 3852802
514548403 287396402
.S1060€+03  .2B448€+01
STTT6E+0Y -, 12159€+03
L16113E+04 340706402
.2B649€+04 |, 15265€+03
L2281TE«04 -.169348+0%
SB044LE+04 . 19694E+03
207386404 -, 23909E+03
.38857€+04 282226403
LTT124€+04 -, 31400€+03
LIB120E+05 564 19€+03
L11017840S -, 159206404
L62932E+04 -, 10489€~06
LG7TT3E+06 -, 1TBTBESO4
L11824E906 - . 10846E+404

.10501E+04 - . 16000E+06 -

L6S091E«04 |, 51236E+03
.353126+03 -, 84905E+02
.62907E+04 . 11356€+03
.33781E+04 .2T001E+03
L35492E+04 -, 12044E+0k

- - \‘-.h-’\.-.-'.q"vt-}l:!)::n‘r-“\:\ﬁ‘tﬁ‘;ﬁ‘

Output Fite - Page

Alphe
LATS60E<04
LS24B9E 04
. TT698£+03
L29933E+04
. 14450€+05
181226404
.18527€+0%
1259TE+05
L2BAS1E+04

. 12B13E+04
.55364€+03
.30661E+03

M-End 2

.38528€+02
.28739€+02
284648801

. 10489€+04
L17878€+04
. 10846E+04
. 16000€+04
.51236€03
. B490SE02
L11356€03
.27001€+03
L 12044E+406
. 18689€+03



TRY, Tracked Vehicla Oynamics - Version 1,00 Output File - Page 8

forces end Momants
. 13 ] (A4 L) FX-€nd 1 FY-End 1 EX-€nd 2 FY-€nd 2 N-End 1 N-End 2
. Link % .00000€+00 .18939€+04 .00000€+00 -.84438E+04 -.3S492E+04 .87931E+04 -.20336£+04 -.18680€+03 -.24099€+03
tink 28 .00000E+00 .19049€+06 .00000€+00 - .879316+06 .26338E¢04 .PI174E004 . 1864266006 .24099€+03 ,21816E+03
Link 26 .00000€+00 . 19139€+04 .00000E+00 - 9117480k -, 164266404 .9ASOSE04 - .62325€+403 -.218146+03 - . 15734£+03
tink 7 -.54133&+C5 -.58550€+02 .00000E+00 -.94505€+04 .62325E+03 .9T068E+04 -.11983E+02 .157T34E+03 .56681€+02
Link 28 .000006+00 . 19319€+34 000006400 - .P70486+04 . 11983E+02 ,PV270E+046 .26°S7E+03 - 556816402 -, 93448E+0)
Link 29 .00000€+00 .19409€+04 .00000€+00 - .9927TPE+04 - .26147€E+03 .10047E+0S -.4BVO0E+NY  .9344BE+01 . 13244E+02
Link 30 .00000€+00 .19499€+04 .000008+00 -.10047E+QS .48960€+03 .10022€¢08 .83548E+03 -.13244E+02 -,15629€+02
Link 31 -.43015E001 .12727E+04 .00000E+00 -.10022E+05 -.B3548£+03 .98L17E+04 -.10410E+04 . 156296402 16274402
Link 32 00000€+Q0 - .98417€+04 . 10610E+06 .91SAE«0L . 118826404 -. 162746402 -, 23474E+02

Link 33 .00000£+00 . 19TS9€+04 .00000E+00 -.931S4E+04 -. 118826404 854396404 -, 15688E+06 . 23474€+02 ,38171E+02
Link 36 .00000€+00 198498406 .00000€+00 -.83439€+04 .15488E+04 .79S4TE+0L .260406+04 - . 3I8171E«02 -, 73396€+02
Link 3S +00000€+00 .36929€+04 .00000E400 -.79547E+04 -.26940€+04 772316404 -.33509€+0¢ .73396E+02 .13229€+03
Link 36 .00000€+00 .20029€+04 .00000€+00 -.77231E+04 .35509€«04 .B2099€+04 .47236E+06 -.13220€+03 -.18914E+03
Link 37 .00000E+00 .201196+04 .00000E+00 -.82009€+04 -.47236E+04 .B4SB2E+04 -.7S6ASE+0 .1BDILECO3 .25479€+03

Link 38 00000E+00 .20209€+04 .DOOOOE+00 - .86582E+04 .75685E+04 87052604 .B1994E+04 - .254T9€+03 -.41259€+03
Link 39 - 513796402 .11556€+0% .00000E+00 -.87052E+04 -.B1994E+04 .10268E+05 -.79015E+04 .41259€+03 .79115€+03
Link 40 .221688+03 - .77958£+03 .00000E+00 -.10268E+05 .79015€+04 .S9258€+04 .10347E+0S -.79115€+03 .31035€+03
Link 41 J00000€+00 -.20093E+02 .00000€+00 -.592586404 -.10347€+05 .71387E+Q4 - .4B84BTE+04 - .31035€+08 - .63492€+03
Link €2 .00000€+00 -.20093E+02 .D0000E+0Q -.71387E+04 .48LBTE+04L .B1115E+04 .S6700E+04 .53492E+03 .56931€+03
Link 43 .00000€+00 < B1115€404 - .66T00€+04 ,B5643E+Q4 .33093E+04 - .56931E+03 -.74694E+03
Link &4 .00000E+00 -.200936+02 .00000€+00 -.85643E+04 -.33093E+04 .822616+04 -.T7084E+04 .T4694E+03 . 19652E+04
Link 45 .00000€+00 -.20093E+02 .0O000E+00 -.82261E+06 .77084E«04 .73187E+04 .2B015E+05 -.196526+04 .13335€+04
Link &8 J2BATIESQY - .5824466+02 .00000E+00 -.73167€+04 -.28015E+05 -.393806+02 .31072E+05 -.133356+04 130386404
Link 47 (687798403 . 34564E+03 .00000€+00 .3I9IBVE+02 -.310726+05 -.166816+05 .21413€+05 -. 130388404 . 15954E+04
Link 48 LehL63E+03  .10115E+04 .00000E+00 .16661E+05 -.21413€+05 -.23B37E+0Q5 -.40216E+04 -.15954E+04 . 11S59€+04
Link &9 .00000E+00 -.20093E+02 .00000Ev00 .2SA3TE+QS .40216E+Q4 -.23389€+05 .B9BOLE+GL -.11559E+04 -.40234E+03
Link 50 .00000€+00 -.20093E+02 .00000€+0Q .23349€+05 -.89804E+06 -.22303E+05 -.10243E+0S .69234E+03 .S5B8887E+03
Link 51 .00000€+00 -.20093E+02 .00000E+00 .22303E+05 .10243€+05 -.22601€+05 .30099€+04 -.S8ABTE+0Y -.78172E+03
Link 52 .00000€+00 -.20093E+02 .00000E+00 .22601€+Q5 -.30099€+04 -.23190€+05 .10328E+05 .78172€+03 .72477E+03
tink 53 - 18796E+03 .13508£¢04 .00000£+00 .23190£+05 -, 1032BE+05 -.20540€+0% -.14563E+05 -,.72477€+03 .11908E+03
Link 54 .00000E+00 -.20093E+02 .00000€+00 .20540€+03 .14563E+05 -.21428E+05 .113726+05 -.11908E¢03 -.59678£+03
Link $S .00000£+00 -.200938+02 .00000€+00 21428403 -. 113726405 -.21825E+05 .444B1E+04 .S9678E+Q3 .44793E+03
Link 56 .00000£+00 -.20093E+02 .00000€+00 .21B25E+05 - .444681E+404 -, 21098E+0% -.34002E+04 - .44T93E+03 -.70240€+03
Link S7 .00000€+00 -.20093E+02 .00000E+0Q0 .21008E+05 .34902E+04 -.19605€+0S .77648E+02 .70240E+03 .63148E+03
Link 58 .00000E+00 -.20093E+02 .00000E+00 .19605E6+05 -.77648E+02 .P0682E+04 .24033E+03 -.63148E+03 . 14582£+02
Link 59 .00000E+0Q0 -.20093E+02 .00000E+00 -.90682E+04 -.24033E+03 .93320€+04 .10752E+03 -.14582E+02 -.96096€+02
Link 60 .00000€+00 -.200938+02 .00000E+Q0 -.93320E+04 -.107526+03 .10023E+QS .10025€+03 .96006€+02 -.62496€402

Link Qffsets end Tension Deta

g
g
g
g
2

L an

Length Tension-l Tension-2 Oel X1 Del 11 el x2 Del 2 el 1 Del 2
.60000€+01 .100236+05 .10018E+05 _71591€-01 .71606€-03 -.71446E-01 .LO3S2E-02 .71595€-01 .71560E-01 wheel &
.80000E+01 . 10018E+05 ,99553E+0&4 .71446E-01 -.40352€-02 -.710186-01 .36352€-02 .71S60E-01 .71109€-0%
.60000€+01 ,99553€+04 964326404 .T1016E-01 -.38352E-02 -.48782€-01 .367536-02 .71109€-01 .68880€-01
60000E+01 . 98432E«04 .10376E+05 .68782E-01 - 36753602 -.74026E-01 .36471E-02 .68BB0E-01 .74118E-01

60000€+01 103786405 22231605 .74026€-01
.60000€+01  .222316+05 219726405 -.15872E+00

J3OATIE-02 (158726400 .4B4T1E-02 .TA116E-01 158796400
GBLT1E-02 . 15652E+00 -, 115106-01 . 15879E+00 . 154604E+00

.60000E+01 .219726+05 .21783E+05 -.15652E+00 .11510€-01 .15424E+00 -.20478E-01 .1S494E+00 .15560E+00
.60000€+01 .21783E+05 21378€+05 -.15424E+00 .20478E-01 .15183E+00 .16298E-01 .15560E¢00 .15270€+00
.S0000€+01 . 2137BE+05 217796405 -.15183E+00 -.16298E-01 . 14P94E+00 -.41460E-01 .15270E+Q0 .15556€+00
.50000€+01 . 21779€+05 .21123E+05 -, 14994€+00 .41460E-01 ,1501SE+00 .14813E-01 .13556€+00 .15088€+00
.60000E+01 211238005 .21811€+05 -.15015€+00 -.14813E-01 .15330E+00 -.27755€-01 .1S088E+00 .15579€+00
.60000E+01 . 2181i€+05 .231338+05 -.15330E+00 .27755E-01 .15578E+00 .55089€-01 .15S79E+00 .)6524£+00

- -
N DO NS AN -
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TRV, Trecked Vehicie Dynamics - Version 1.00

Link Offsets and Tersion Oata

""5". y

Length
$0000€+01
60000€+01

Timg T
.0001
.0002

WA .'t....c DA '

- 11959€+05
<12957€+05
- 11926€+05
.84296€+04
< 10502E+05
<PV814E+04
« 11273E+0%
. 28934E+0%
-31072E+03
.271318+05

.21387€+05
. 19605€+05
.90714E+04
.93326E+04

ime-Step
0001000
0001000

Tension-2 Det X1
276626+0% -.13578£+00
11S36€+0% -. 14929€+00
LAOGLESDL - . 26469€-01
.510138+04 -, 11315€-01
495618004 -, 12779€-01
514566404 L 34413E-00
.70331€+04 .35981E-01
L585228+04 .38572E-01
80950E+04 .41723E-01
ATAS0E+04 . 44919€-01
SIS9E<04  576228-01
917918406  .503138-01
92041E+04  .620088-01
SHETI0E0L  .651248-00
9TO6BE+04 .57SOLE-01
.99308€+04 .69335E-01
- 10059€+05 . 70913E-01
-10057€+05 .71767€-01
989666404 . T1589€-01
.93009€+04 . 70298E-01
.BO868E+04  .566538E-01
A3986E+04 .561028€-01
-85003E+04 .56820€-01
MNTI0E+04 .55165E6-01
11500€+05 .586428-01
119596405 L61844E-01
1295TE«05 .62180€-01
11924605 . 7T334SE-01
.B6206E+04  .42327E-01
. 105026405 .50991E-01
18146404  .57939€-01
112736405  .A1173E-01
. +05 .347388-01
310726405 .52262€-01
-27131€+05 -.28135€-03
26148E8+05 -.11901E+00
.25035€+05 -.18455E+00
265438405 -.16692¢+00
.22B00€+05 -,15931€+00
.25386E+05 -.16143E+00
-25179€+05 -.16564E+00
L24258E+05 -.)14671E+00
L222TTEQ5 -.15306E+00
.21387€+05 -.15589€+00
.19605€+05 - .15070€+00
.90714€+04 - .16003€+00
.93326€+04 .547TIE-01
.100238+05 .86657E-01

Ou-RPM

2.500

2.500

.

Oel Y1
-.53089€-01
< 129436400
<. T8695€-01
44951E-01
-.341248-0%
.83029€-02
« .TS004E-02
-.322088-01
.25223€-02
= AL934LE-01
- .261308-01
.25352€-01
-, 18811E-01
117338-01
< 46518E-02
- .85593E-04
. 17248€-02
< 34971E-02
-59677E-02
<. 74359€-02
.B4872E-02
<. 11203€-0¢
L 19243€-01
- 23364€-01
.33740€-01
- .54061E-01
.S8567€-01
- 56439€-01
.T3910€-01
- J4833E-01
AT643E-01
.2346385-01
-.550608-01
.20010€+00
<22195€+00
.15295£+00
- . 28726E-01
.64145€-01

- T3162E-01
L21499€-01

. T37T2€E-01
- .10402E+00
-81226€-01
.31915€- 0%

- 24994E-01
.55463E-03
L17166€-02

- 76803€-03

PO PO oy

Del X2

. 14929€+00
.28469€-01
L11S15E-01
127798 -01
- J44136-01
-.35981€-01
<. 38572¢-01
-.41725€-01
- 44919801
-.57622¢-01
-.603138-01
- .828088-01
L651268-01
.STS04E-01
.69335€-01
L70913€E-01
.T1767E-Gt
.T1589€-01
.T0298E-01
.66538E-01
.61028€-01
.568208-01
.53165€-01
.58642€-01
LO1844E-01
.62180E-01
.73345€-01
.42327€-01
.S0991E-01
.57939€-01
.611738-01
58738801
-.52262¢-01
.28133€-03
.11901€+00
. 18455€+00
. 16492E+00
L15931€+00

N

16143E+00 -

. 14564€+00
S14671€400
. 15306E+00
.15589€+00
. 15070€+00
. 14003E+00
-.64TT3E-01
- .66657E-01
-.T1591€-01

RTINS

bel Y2

- 129438400
.70495€-01
- 449518-01
+34124€-01
-.83029€-02
. T5004€-02
.32208€-01
.25223€-02
L44934E-01
.24130€-01
.25352¢-01
.18811€-01
- 117338-01
A4S 18E-02
.85593E-04
-.172486-02
L349TIE-02
-.5967TE-02
.T4359€-02
«.84872E-02
.11205€-01
«.19263E-01
.23364€-01
- . 33740€-01
.54061€-01
-.58567€-01
.56439€-01
-.73910€-01
.J4633E-01
- 47843E-01
-.236388-01

5
3
3
8

-.31915€-01
. 2(994E-01
.55463€-03
L1T7166E-02
.74803€-03
-71606€-03

RN A o S AT A

MU W W $he & b
Qutput File - Poge 9

Oel 1 Oel 2
L16524€+00 ,19759€+00
LIPTS0EC00 L B2411E-01 Wheel 1
JS2011E-01 . 46403€-01
4OL03E-01 . 36438€-01 C
-36438E-01 .3S401E-01 Wheei 1
.I5401E-0Y .36755€-01
J38755€-01  .50251€-01
.50251£-01 .41801E-01
.41801€-01  .63336E-01
L63536€-01 .62471€-01 uheel 2
JO24T1E-01  .65424E-01 Ground
LO5424€-01 .65%565€-01 Ground
L85565€-01 .66172E-01  Ground
L661T2E-01 .67630€-01 Ground
.67650€-01 .69335E-01 Uheel 3
.69335€-01 ,70934£-01 Ground
LJ0934€-01  .71852E-01 Ground
L718%26-01 . 71437€-01 Ground
JTI837E-01 . 70690E-01 Ground and Whest
.T0690€-01 .67078E-01 Grouwnd
.6TOTBE-01 ,62048E-01 Ground
.82048E-01 .59990E-01 Ground
.59990€-01 .460716E-01 Ground
60T16E-0F  .67636E-01 Groux
67856E-01 .B2142E-01 Ground
82142E-01 .85419€-01 Ground
834 19E-01  .92547E-01 Ground end Wheel
92S47E-01  .BS172E-01 wheel &
8S1726-01  .818640€-01
51840E-01 . TS012E-01
JTS0126-01  ,65581€-0Y
.65581E-01  .80S24E-01
.80524E-01 . 20682€+00
206826400 .22195E+00 wheel 7
L22195€+00 . 19379€+00 Wheel 7
L19379€+00 . 184775400 uheal 7
L1BS7TE+00 . 17882E+00
17882400 . 17531E+00
ATS3IEC0C . 16286E+00
.16286€+00 . 18133E+00
J18133E+00 (179856200 Wheel &
.17985€+00 . 17327E+00
L17327€+00 . 159126+00
L15912E+00 . 15276€+00
L15276€+00 . 14003E+00
.14003E+00 .64 796E-01
LBATO6E-Q1  .648662E-01
.666626-01 . T1595E-01
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IRV, Tracked Vehicle Oynemics - Version 1.00
0001000

3 .0003 ]
4 .0004 .0001000
S .0003 .0001000
[] .0006 .0001000
T .0007 .0001000
8 .0008 .0001000
9 .0009 .0001000
10 L0010 0001009
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TRV, Tracked Vehicle Dynemica - Version 1.00

QUTAIT AT Ting

Otsplacements, Velocities, and Accelerscions
x v

Vehicle

Wheet
wheet
wheel
Wheel
wheel
wheel
Wheel
Link
Link
iink
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link

OB NCRENN 2O NS WN -

<. 145138+00
<. T5031€+02
- 49B8LBE+02
25140€402
. 126156400
.23622E402
49801E+02

.30189€+02
.362B1E+02
.62612E402
685466402
.54681E+02
.60810£+02
.66935€+02

.818988+02
. 7T064E+02
L71381€+02
.658268+02
.50304€+02
.55008€+02
-, 494138+02
-.43357€+02
- .37302€+02
+.312¢4E+02
-, 251826402
< 191148402
- 13044E+02
- . 69T35E+01
- 904 14E+00
.51635€+01
.11228€+02
- 17290€+02
233498402
.29407€+02
.35461E+02
LL15V1E+02
L6TS44E4Q2
.53496€402
.59265€+02
.65102€+02

R N N

.0010

.240078+02
.21260€+02
. 144038402
. 14036E+02
. 13945E+02
-13719€+02
. 136436402
- 157628402
267026402
.26928€+02
L2T241E+02
L2T394E+02
27788402
278766402
.2B224€+02
.28361€+02
.28956€+02
292628402
-29653E+02
29974402
.3J0663E+02
29901E+02
.26118E+02
. 204736402
. 15350€+02
-12395€+02
. 10554902
814626401
.56761€+01
.28074€+01

. 12615E+00
. 12499€+01
L 12407€+01
.12576€+01
21756401
. 12678€+01
122136401
. 13060€+01
11572E+01
. 15042€+01
.32744E«01
.46837E+01

thetn
.54221€-06
+15708€-01
.113968-01
.11396€-01
.11396€-01
. 11396€-01
.113968-01
.13708€-01
311248401
30954E+0

.30826€+01
.J0818€+01
.313628+01
311996401
.30487E+01
.31225€+01
.30369€+01
.31403€+01
.30195€+01
~.31275€+01
.29103€+01
~.26723E+01
~ . 21945€+01
+.13968€+01
.91029€+00
. 19957€+00
.43058E+00
.39324E+00
.44388€+00
.55886€+00
-.26825€-01
LSLT24E-01
+.50385€-01
.45968€-01
- . 23407E-01
.21376€-02
- .23655€-02
IA174E-02
-.34364E-02
J39231€-02
-.85574€-02
.10717€-01
-.22258€-01
.36015€-01
-, 47829€-01
L66245€-01
- 11573E+00
.23360€+00
.37222€+00
.91802€-01

DA

4 o, ._ -r e -r o .r \ -f ' .r_..( '.

TR S S R Y R Y T TR R T X,
X-vel T-vel Omegs X-Accel Y-Accel
< 1449TE+03 (141336402 .124006-02 .30724€+03 .13041E+05
<. 16438E+03 - .54546E+03 .15T08E«02 .61013E+05 -.43152€+06
= 16502E+03 - T4658E+01 31396402 - 36537E+04 .26094E+05
- 14367E+03 - 14161E+02 . 11396E+02 -.30147E+03 - .37097E+04
- 14664E+03 - 111196402 . 11306€902 - .47789€+03 .23091E+04
<. 21014E+03 - 96219401 . 11396€+02 - S8J26E+05 .69492E+04
< J4124E+403 - .TS043E+01 .11396E+02 .52707E+04 .4OB0CE+0S
< 142278403 - 54453E+03 .1S7086+02 -,14305€+06 .T2352E+04
-. 283038403 - 214578401 -.4562SE+00 .21937€+05 .72821€+02
= 296026403 . 25082E+01 - .43234E+00 -, 17057€+05 -.69205E+04
<. 327788403 .SOB40€+01 -.12838€+00 -, 103236406 -.27043E+04
<. 43780€+03 730196401 920816400 -.23093E+06 .58539€+04
<. SIBTTE+03 164726402 .38853E¢00 .10802E+06 .20090€+05
- 436726403  ,23850£402 -.13512E401 - 22229€408 -.77415E404
©.323256403  .S94B84E401  .21000E+01 -, 10497E+06 -.77412E+04
<. 29Q38E+03 . 12142E402 -.24729€+01 -, 18627E+0S .62129€+05
- .28766€+03 .61100E¢01 . 27094E+01 - . 13103E+04 - .96689€+05
<. 2B995E+03 . 10426E402 -.37099€+01 130526404 .B8262€+05
<. 291846403 -.7654TE+01 .46583E+01 97413404 -.83247E+05
+.2791TE+03  .31978E+02 -.43339€+01 .36436€+05 .12050E+06
<. 260456403 - . I7BVSE<02 .12615€+02 .12045E+06 -.36832E+06
= 10997€+03 - .38030€+02 -.461206+01 ,23L06E+08 .27498E+06
< 157998403 - 95042€+02 .94401E+01 111226406 -.174TTE+06
S 121516403 - 117956403 952916401 . 43032E404 . 14873E+06
<.91500E+02 - 11379€+03 .13235£+02 -, 36437E+06 -.32010€+06
< A1TSTE+02 -, 173426403 .S1112E+01 - 11824E+06 -.33258E+06
<. 3782BE401 - 7BO28E+Q2 . 180STE+01 | 44434E+04 -.33644LE05
=L ATIOTECOY - 67643E+02 -.78069€+00 .B63188+04 -.70717€+05
<. 455566401 - STIPLE+02 398166400 .44260E+04 . 11435€+06
-32849€+01 | 24360€+02 .13059€+02 -, 185026405 .10901£+05
L66134E+01  618526+02 320988401 . 21941€+05 -.13491E+06
S4T626E401 562266402 - .54000€+01 49748E+04 .10373£+06
591166401 314386402 .43957E+00 .SS561BE+04 -.16201E+05
JSTISSE+01 164136402 -, 1964TE+01 . S25306+04 .26124E+05
492836401  _10750E+02 .41734E«00 .49S7VE+04 .59483E+03
.38637€40t | 16880€+02 .82106E+00 .29954E+04 -.30073E+04
L17705€+01  23147E+02 156026400 .93IOTSE+03 . 92013E+04
-  10886€+01 18626E+02 -.66261E+00 - . 22091E+04 - 14978E+05 -.
- SIBOLE+Q1 |, 13625E+02 .96512€-01 - 72054E+04 .BA33LE+04
- 910206401 182556402 .ISIVSE+Q0 - 764326404 - 224T3E+0%
s V1234E+02 [ 28249E+02 .3B936E+00 -.469641E+04 .32885£+05
<. 968156401 .24059€+02 .33809€+00 -.76815E+04 -.27066€+05
<. 63416E+0% . 23192E+02 .70091E+00 -.10559€+05 .19912E+05
.29702E+01  24088€+02 -.13548E+01 - 45135E00¢ -.54473E+05
L56901€401 SOS95€+02 133328401 .19723E+04 . 16401E+06
.30269€+01 . 64920E+02 . 157B6E+01 -.25648E+04 -.82782E+05
- 112018402  .81335€+02 .43646E+01 -.36443E+05 .61065E+05
<. 93U18E+QT  _(S094E-02 -.38392E+01 .L2890E+05 -. 151326406
< 125266401 | 16492E+02 -.2857BE+01 - .4P90TE+04 .15694E+06
S1G541E+01  AT99E+02  .39875€+01 -.86086E¢04 - .13870€+06
" -r_‘-r T r_'(\'_ A A T

output File - Page 11

Alpha
. 11114E+01
. DOQOOCE +00
.00000€+00
.00000€ +00
. 00000€ +00
.00000€ +00
. 00000€ +00
. 00000€ +00
. T9425€+03
.80831€+03
.B0180€+02
L 12132E+04
L 12766E+04
L15189€+04
.33486E+04

. 38855E+04

3377704
ATRIVE04
2839804
.85583E+04
. 19625E+05
. TSOBBE~04
. 11026E+05
. 13585€+05
. 15601€405
.56350€+04
L65621E+04

- P6456E+403

.36719€+04
.20588€+05
. 30965€+04
.B8501E404
.39675€403
.35945€+04
.91652E+03
. 135526+04
39516€+03
12293E+04
L 212686403
.PPOBLESO3
.80904E+03
.S1989€+03
. 12680E+04
L12272E404
L49568E«04
38927404
.23227E+04
L81407E+04
LS11S3E«04
.S0916E+04

A VAR
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TRY, Tracked Vehicle Dynamics - Version 1.00 Output File - Page 12

A Oisplacaments, Velocities, and Accelerations

! x Y Theats X-val Y-Vel Omegs X-Accel Y-Accel Alphs

B Link 43 LTO965£+02 596198401 343848400 - .6007SE+Q1 16225402 - 222396401 - 152026405 36424805 - .68310E+04

) Link 44 .788336+02 .70301£+01 ,17114E-D1 -, 164426402 .I7820€+02 ,18817E+02 .71664E+06 -.28305SE+07 .3£710E+0%

R/ Link 43 JB1T226402 .96000€+01 .BP673E+00 -.1177T1E+03 .2667TE+03 .20054E+Q2 - .49224E+05 -.27646E+06 .29881E+05

k) Link 46 L83827€+02 . 150088+02 . 14B04ESQ1 - 217426403 . 192426403 . 152B4E+02 -, STIZIE0S -, 221518404 .25308€+05

() Link &7 LB25386+02 207138402 .20676E+01 -.3ISA11E+03 - 349206002 ,10784E+02 - .65400E+05 -.98621E405 .29243E+05

\ Link &8 JTBITEES02 204588402 27TBSE+01 - 348728403 -.12159€+03 . 12100€+01 - 18271E+0S .4563SE+05 -.58303€+03

. Link &9 JT2287TE+02 .251S3E002 -.29981E+01 -.20870€+03 -.308L3E+02 -, 14674E+02 -.62997E+05 -.23625E+06 -.13819€+05
Link 50 BO1TSE+02 . 251488+02 .29901E+Q1 -.2807SE+03 -.23684E¢02 .B84989€+01 -.13220€+05 .22495€+06 .35229€+04

o Link 51 .60062E+02 253488402 -,30389E401 - 284336403 .48006E+02 -.90587€+01 ,1SQ08E+Q5S -. 144478406 -, 16915€+05

D Line S2 540056402 . JST2E<02 .29024E401 -.28612E+03 .B31621E+01 107346402 105726405 -.64822E405 .18220€+0%

A Link 53 ATHTES02  .26203E402 -.30623E+01 -.28327E+03 .108706+02 -.38470€+01 - 238016405 .28181E+06 -.90555€+04

[\ Link S 418256402 .25422E+02 -.30123€+Q1 - 287116403 .523726+02 -.B4439€+01 .18307€+05 -.23313E+06 -.7B8860E+04

N Link S5 JIST2TE~02  .25594€+02 .30074E+01 -, 28216E+03 .1025TE+02 .25699€+01 .37369€+05 .11328E+06 .15783€+05
Link %6 296236402 258088402 -.307908+01 -.23592E+03 .41229€+01 - 855506401 .10835€+06 .10144E+06 -.T5422E+04

,‘ Link $7 J23616E+02 .26359€+02 .29018E+01 -.14329€+03 -, 10005€+02 .87857TE+01 .20006E+06 -.S57291E+Q5 -.SB093E+03

.‘ Link 58 JIT67BE+02  .26969€+02 - . 310STE+Q1 - 77TS11E+02 .4B634E+01 .63260E+00 - 777226405 -.23271E+05 -.92182€+03
Link 59 J11629€+02 (267326402 - .30995E401 - 150406403 ,23930E+01 .19747E+00 .20858E+06 .10724€¢05 .18145€+03

3 Link 60 J56549€+01 (266106402 .31403E+01 -.25039E+03 - .3B8636E+01 -.S7034E+00 .96749€+05 -.22438E+04 -.16009€+03
Forces and Woments

s X £Y L] FX-End 1 FY-€nd ¢ FX-End 2 FY-Enc 2 M-End 1 n-£nd 2
Vehicle LTOSILECL  .IITLVE+06 . 14226E+06
Wheel 1 18914405 -.13377€«06 .00000E+0C

1 wheel 2 -.62383E+03 .30269€+04 .00COOE+GO

) Wheet 3 -.34971€¢02 -.43033E+03 ,00000€+00

4 vheel &  -.554356402 .26785€+03 .00000E+~00

; wheel S5 - &7658E+04 .80610€+03 00000E+C0

B wheel & H1161€403 . 47328E+04 . 00000€+00

L) Whest 7 - 4A344E.05 .22(29€+04 .DOOO00E+00

. Link 1 .00000E+00 -.20093E+02 .00000E+00 -.83137E+04 - 15476E+02 .P4a544E+04 .39356E+02 .69492E+02 -.19738E+02
Link 2 .00000€+00 - .20093E+02 .00000E+00 -.P4544E004 - 393566402 .85674E+04 - 30042E+03 . 1973BE+02 -.36097E+01
Link 3 .00000€+00 -.200936+02 .00000€+00Q -.85474€+04 30042E+03 .31993E+04 -,42095E+03 .36097E+01 .84594E+02

] Link 4 .00000€+00 -.20093E+02 .00000€+00 -.31993E+04 . (2095E+03 -.88091E+06 - .964S1E+02 - . BASDLE+02 . 78043E+02
Link 8§ .00000€+00 -.20093€+02 .00000E+00 .88091E+04 .964S1E+402 -.3J1921E«04 . 96834E+Q3 -.78043€+02 -, 17980€+03

i Link & .00000E+00 -.20093€+02 .00000E«00 319216404 - 96834E+03 -.14749€+05 ,SB588€E+03 .17980€£+03 . 12460€+03

h tink 7 .00000€+00 -.20093€+02 .00000€+0u . 14749€+05 -, 58588£+03 -.20207E+05 .20343€+03 -.12460€+03 -.21102£+03

> Link 8 .00000E+00 - .20093E+02 .00000E+00 .20207€+05 -.20343€+03 - 211746405 ,34543E¢04 211026403 .2347SE03

' Link 9 .00000E+00 - .20093E+02 .00000€+00 .21176€+03 . 345436406 -, 212¢4E+05 -.15535€¢04 -.2347SE+03 -.29670€+03

K Link 10 .DOOODE+00 -.20093E+02 .00000E+00 .21244E+05 .1SSISE+04 -.21176E+05 .30562E+04 .29670€03 .41815€+03

8 Link 11 .0000CE+00 -.20093E+02 .00000€+00 .21176E+05 - 30562E+04 -.20649€+05 - .21253E+03 - .4181SE+03 - 43504€+03
Link 12 .00000€+00 -.20093E+02 .00000€+00 .20649€+05 .21253E+03 -.1877SE+05 .40735E+04 .43504€+93 . 84527E+03
Link 13 .00000€+00 -.20093€+02 .00000€+00 .1877SE+05 -~ 40735E+04 -.125Q1E+0S5 -.13059€+05 -.B4S527TE+03 ,15149€+03
Ltink 14 .00000E+00 -.20093E+02 .00D00E+00 .12501E+05 .13059€+05 -.32978E+03 .13640€+04 -.15149€+03 .22268E+04
Link 15 .00000E+00 -.20093E+02 .00000E+00 .32976E¢03 - 13640E+04 .S4LS37E+04 - 77042604 -.22268E¢04 . 17941E+04

" Link 16 .00000€+00 -.200936+02 ,00000€¢00 - .54537€+04 770426404 .56821S+04 .SO080E+Q2 -.17941E+04 . 1394BE+04

' Link 17 -,20735€+05 -.17807€+05 .0000CE+00 -.56821E+04 - SOOB0E+02 .73(SSE+04 . 12125E+04 -.1394B8E+04 .92343E+Q3

' Link 18 -, 38917€+04 -.16953E+05 .00000€+00 -.73455€+04 -, 12125E+04 .S1088E+04 .8714CE+03 - ,92343E+03 -.78952£+03
Link 19 .00000€+00 -.20093€+02 .0C00QE+00 -.5'088E+04 - 87140E+03 ,53398E+04 - 85800E+03 .78952E+03 -.12922E+03

o Link 20 .00000€+00 -.20093E+02 .00000E+00 -.53398E+04 .8S800€+03 .57887E+06 - 451526404 . 12922E+03 -.16404E+02
Link 21 .00000E+0Q -.20093€+02 .00000E+00 -.57887€+04 _(S1S2E+04 .O0189E+04 . 14509E+04 .16404E+02 . 7BLL6E+0S
Link 22 -.23481E+04 -.52925E+04 .0Q0000E+QQ0 - .60189€+04 -, 14509€+04 .74029€+04 . T3103E+04 -.7BL4LSE+03 | 3B563E+03
Link 23 .00000€+00 .55275E+04 .00000E+00 -.74029€+04 - .73103E+04 .B5438E+06 - .52323E+04 -.38563E+03 -.53T16€+03
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Y, Trecked Vehicle Dynemics - Version 1.00
forces and Noments
X FY A FX-€End 1 FY-End 1 FX-€nd 2 #Y-End 2
tink 24 .00000€+00 .3JO2446E+03 000006400 -.554388+04 .52323E+04 .88025€+06 -.14100€+03
Link - 23 .00000€+00 -.20093E+02 .00000€+00 -.88025€+04 .14100€+Q03 .90917E+04 -, 963362403
Link 26 .00000€+00 .11087E+04 .00000€+00 ~.909178+04 .96336E+05 93648604 -.71362€+03
Link 2T -.50260€+01 -.157688+04 .00000€+00 - .93648E+04 .71382E¢03 .96277€+06 894 10£+03
Link 28 .00000E+00 .58994€+03 .00000E+00 -.96277E+04 -.80410€+03 ,97834E+04 .14T77E+03
Link 29 .D0000E+00 .55276E+03 .00000€+00 -.97834E+04 -.14T77E+QY . 9B323E+04 . 734878+02
tink 30 .00000€+00 .18470E+03 .00000E+00 - .98323E+04 -.73L87€+02 .97153E+04 -.89005E+03
Link 31 - 13741€+03 -.16117€+06 .00000€+00 -.97153€+04 .89005€+03 .96781E+04 ,9T043E+03
Link 32 “00000€+00 -.13155€+02 .00000€+00 - .94781E+04 - .O7043E+Q3 .90806E+04 - .184826+03
Link 33 .00000€+00 .909126+03 .00000E+00 -.908068+04 . 184826403 .871358+04 .51509€+03
Link 34 .00000E+00 -.20093E+02 .00000€+00 - .371858+04 -.41609€+03 ,83201€+04 -.77127¢+03
Link 35  -.77050€+03 -.10038£+04 .00000€+00 -, 43201€+04 .77127E«03 .85415€+06 ,12680€+04
Lim 36 .00000E+00 -.20093£+02 .00000€+00 - . 854158+04 -.12680€+04 .83068E+04 - . 154438404
Link 37 .00000€+00 .20448E+04 .00000E+00 - .83068E+04 .15445€¢04 .B409LE+06 .413TIE404
Link 38 .00000€+00 -.20093E+02 .00000€+00 -.84094E+04 -.41373€+04 .82760€+04 -, 14729€+03
Link 39  -_10998E+04 .31780€+04 .OD000E+00 - 82760E+04 .14729€+03 .74808E+04 -, 14989€+03
tink 40 L 17853404 -.588556+04 .00000E+00 -.74808E+04 . 14989E+03 ,79258E+06 -.21329€+046 -.
Link &1 .00000€+00 -.20093€+02 .00000E+00 -.79258E+04 .21329€+04 .76663E+0h .60483E+04
Link &2 .00000€+00 -.20093E+02 .00000€+00 -.75663E+06 -.60483E+04 .72186E+04 -. 114398404
Link 43 .00000E+00 -.20093E+02 .00000€+00 -.72188E+04 .11439€+04 .64280€+06 . TT026E+03
Link &4 16328405 -.17098€+06 .00000E+00 - .646260E+04 -.77026E+03 .20598€+06 .24567E+05
Link 43 .00000E+00 -.20093E+02 .00000€+00 -.20598E+04 -.24567E+05 -.15390€+04  10211E+05
Link &8 .99910€+04 - .846536+03 .00CO0E+00 . 15390€+04 -.10211E+05 -. 145126405 . 1094E+05
Link &7 .00000E+00 -.20093E+02 .00000E+00 .14S12E+05 -.10942E+05 -.17913E+05 . S8343E«04
Link 48 .00000€+00 -.200938+02 .00000€+00 .17913E+05 -.38343E+04 -, 18853€+05 .82274€+04
Link 49 .00000€+00 -.20093E+02 .00000E+00 .18B63E+05 - .82274E+04 -.22130€+05 -.40374E+04
Link 50 .00000€+00 -.20093E+02 .0CO00E+00 .22139€+05 .40374E04 '+ .22827€+05 76799604
Link 51 .00000€+00 -.200938+02 .00000€+00 .27827E+Q5 -.76799€+04 -.22042€+05 . 18750€+03
Link 52 .00000€+00 -.200936+02 .00000E+00 .22042E+0% -.187SOE«03 -.21492E+0% -.316316+04
Link $3 - .79242E+03 .S3481€+0¢ .000C0E+00 ,21492E+Q5 .316316+04 -.21937€+05 . S1431E+04
Link S& .000008+00 -.20093£+02 .00000E+00 .21937E+05 -.61431E+04 -.20985E+0% -.59596E«04
Link 53 .00000E+00 -.20093E+02 .00000E+00 .20985E+05 .S9596E+04 -.19042E+0% - . 49182E+02
Link %6 JS17136403 (154226404 .00000€+00 . 19042E+03  .LO182E+02 -.13925€+05  36834E+04
Link 87 .00000E+00 -.20093E+02 .00000€+00 .13925E+05 -.36834E+04 -.35217€+06 .T2432E+03
tink 58 .000008+0G - .20093E+02 .0000G€+00 .35217E+04 -.72432E+03 -.75632E+06 -.46568E+03
Link 59 .00000€+00 -.200936+02 .00000€+00 .7S632E+04 .46S6BE+03 .32827E+04 .11206E+03
Link 60 .00000€+00 -.20093€+02 .00000E+00 - .32827€+04 -.11206€+03 .A3137E+04 .15476E+02
Link Offsets snd Tension Oata
L Length  Tension-1 Temsion-2 Del X1 Del Y1 Del X2 Del Y2 Oel 1
1 .60000€+01 .83137E+04 ,94545E+04 _59383€-01 ,1105SE-03 -.67S32E-01 -.20111€-03 .59383€-01
2 .50000E+0! 945456404 .BS727B+04 O7S32E-01 .28111E-03 - 5)196E-01 .21458£-02 .487532E-01
3 .60000€+01  85727E+04 .32269€+04 .A1196€-01 -, 21458E-02 -.22852E-01 .30068E-02 .61234E-01
& .60000E+01 .32269€+04 .B8097TE+04 .22652E-01 -.30068E-02 .42922€-01 .48893E-03 . 23049t-01
S .60000E+01 .88097E+04 .33ISTEQ4 -.62922E-01 -.488938-03 .22800€-01 -.49147€-02 .562926€-01
6 600006401 ,33357E+04 .147A1E+05 - 22800E-01 .69187€-02 .1053SE+00 -.41848E-02 .23826€-01
7 .50000E+01 .14781E+0S .20208E+05 - . 10535€+00 .41848E-02 _14434E+00 -.14531€-02 . 10543E+00
8 .50000€+01 .20208E+05 .21456E+05 - .14434E+00 . 145318-02 .15126E400 -.2¢673E-01 .14434E+00
€ _60000E+01 ,21456E+05 (213016405 -.151266+00 .26673E-01 151746400 .11096€-01 .15325€+00
10 .50000£+01 .21301E+0S .21395€¢05 -.1S124E+00 -.110968-01 .15126€+00 -.21830€-01 .15215€+00
11 .600008+01 .21395E+05 .20471€+05 -.15126€+00 .21830€-01 .14764E+00 .15181€-02 ,15282£+00
12 .60000€+01 .20871E+05 . 19733E+05 -.14784€+00 -.151818-02 .13431E+00 -.43382E-01 .14765€+00
C-16
X v - et At R N T wT - -
N T T e ORI LA

Output File - Page 13

M-gnd 1 n-€nd 2
.831168+03 24391603
©.245918+03 . 18000€+02

- 30“5!001 3767‘2002
-.376748+02 -,20543€6+02
.Q05638402 .34475E+02

< 344675€+02 - . 44002€+02
640028402 -.38659€+02
.38459€402 .334226402

<. 334226402 27572603

-.2T5726+0% -.17980£+03
.17980€+403 . 12524€+03

125266403 .39127E+03

+.39127€+03 - .81209€+02
.81209€402 .53394E<02

-.53394E402 ,9EIBLE403

- .98334€+03 .20R86E+04

- . 20886E+04 .9349LEQS

< 93494€403 . 92480€+03

- .92480€+03 .B0LLTE<03

- .80447E+Q3 -.17244E+03
JIT264E+Q3 126296404

- 12829€+04 - .8921BE+03
L89218E+03 .848323€+03

-, 86323€+03 - .48461E+03
J4BOSIE4QS - .26450€+03
.26650E+03 .31626E+03

= 31628803 -.47683E+03
.&7483E+03 .73003€+03

- . TS003E+03 -.53849€+02
LSIOAPE02 - . 21BLGEC2
L21B46E+02 - . 16034E+03
. 16034€+03 - .6N92E+02

Del 2

L67532€-01
B1234E-01
.23049€-01
.62926E-01
.23826€-01
. 10543€E+00
144 34E+00
. 15325E+00
.15215E+00
-15282€+00
L16765€+00
. 14095E+00
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2 TRV, Trecked Vehicle Dynamics - Version 1.00 Output File - Pege 14
b
) Link Offeets end Tension Dats
L Length Tension-1 Tengion-2 el Xt Det Y1 Del X2 Del Y2 Oel 1 et 2
15 .60000€+01 .19T33€«05 .18070E+Q3 -.13411€+00 .43382g-01 .89293€-01 .9I279E-01 ., 160938+00 .12933E+00
14 .60000§+01 .18078£+0% ,140338+04 -.89293E-01 - 93279€-01 .23354E-02 -.97427€-02 .12913€+00 - .10023¢-01
i 15 .60000E+Q1 140338404  PLIVIE0L -.23554E-02 ,9T427€-02 -.38953€-01 .$5030€-01 ,10023€-01 ,67422€-01
) 16 .600008+01 . 963INE+04 56823E+04 .38955E-01 - S5030€-01 - .40S87E-01 -.357T1€-03 .67422€-01 .405886-01
) 17 .60000€+01 .SEB23E+04 . T4HALE+04 .40587€-01 .3IST71E-03 -.52611E-01 -.886048-02 ,405886-01 .53319€-01 iheel )
‘a 18 .S0000E+0) . 74648E+04 .31B25E+06 .52611E-01 .B6604E-02 -.36491€-01 - 42243E-02 .53319¢-01 _.37018E-01 sheel 1
19 .60000€+01 .51825€¢0h ,5L083E+06 .36691€-01 .62243€-02 -.38142E-01 .61286E-02 ,3I7018£-01 ,3B8431E-01
20 .40000€+01 ,SLO83E+04 . 73414E*0h .3IB142E-01 -, 61288E-02 -.41348E-01 .32251€-00 .38631E-01 ,52438E-01
. 21 .60000€+01 .73414€+04 619138404 . 413K8E-01 - J2251E-01 -.42992E-01 -.10364E-01 .52438€6-01 ,464223E-01
) 22 .40000€+01 .61913E+04 . 10404E+05 .42092E-01 ,10344€-01 - S2B78E-01 -, 52217E-01 .442238-01 .74314E-01 wheel 2
K} 23 .50000€+01 .10404E+05 .10019€+05 .S52878E-01 .52217€-01 -.61027€-01 .I7374E-01 .74314E-01 .71562€-01 Ground
. 26 .60000¢+Q01 .10019€+03 .88036E+04 .6102T¥-01 -.37374€-01 - .6287S€-01 .100726-02 .71562€-G% .62883E-01 Ground
" 2% .60000€+01 .B803SE+04 .91426€+06 .62873E-01 -.100728-02 - .64941€-01 .68811E-02 .620836-01 .65304E-01
{ 26 .500008+Q01 ,D16256E+04 .939206+04 .64961E-01 ~ SBBT1E-02 -.66892E-01 .S0973E-02 .65304€-01 .47086E-01 Ground
a 27 .60000€+01 .93920€+04 .96491E+04 .66892E-01 -.50973E-02 - .68769E€-01 -.63864E-02 .67086E-01 .69065€-01 Uheel 3
) 28  .S0000E+01 _964691E+04  97BLSE+04 .68769€-01 43884E-02 - .49882E-01 -.10555€-02 .49065E-01 .49890€-01 Ground
N 29 .60000€+01 .9T8LS€+04 .94326€+04 .69882E-01 . 10555€-02 -,70231E-Q1 -.S2491E-03 .69890€-01 .702338-01 Ground
30 .50000£+01 .98326E+04 .97T360E+04 .70231€-01 .52091€-03 -.4939SE-01 .43575E-02 .70233E-01 .69686€-01 Groud

31 .50000€+01 .97S60E+04 .95276E+04 .69395E-01 -.4357SE-02
32 .50000€+01 .95278E+04 .90825€+04 .67700E-01 .69331€-02
33 .60000€+Q1 .90825€+04 .B7402E+04 .64B62E-01 -.13201€-02
L) 34 .60000€+01 .B7402E+04 .83558E+04 .482275E-01 .44008E-02
3% .60000€+01 . A35S8E+04 .B4351E+04 .59429€-01 -, 55090€-02
.60000€+01 .B6351E+04 .BA4P2E+04 .51011E-01 .90560€-02
37 .50000€+01 .84492E+04 937206404 .59335€-01 -.11032€-01

.6TT00E-01 -.69331E-02 .69684€-01 .568055€-01 Ground and Wheel &
(64B42E-01 .13201E-02 .4B0S5€-01 .64875E-01 Ground

J52275E-01 -.44004E-02 .64875€-01 ,62430€-01 Ground

J59429E-01 .550906-02 .52430£-01 .59684E-01

L61011E-01 -.90569€-02 .S9684E-01 .61480E-01 Ground snd Vheel 5
.59335€-01 .11032E-01 .61680€-01 .60352E-01

.60067€-01 -.295526-01 .503526-01 .66943E-01 Ground

SP14LE-01  10521E-02 .66943E-01 .59124€-01

60000€+01  .93720€+04 .82773E+04 .60067E-01 .29552€-01

'. 39 .80000€+0% B2773E+06 .74823E+04 .59V14E-01 - 10521E-02 -.53434E-01 .10708€-02 .S9124€-01 ,53445E-01 Ground end Wheel 6
40  .60000€+01 .74823E+04 .82078E+04 .53434E-01 ~.10706€-02 -.56613E-01 .15235E-01 .53445€-01 ,S8627E-01 Vheel 4
41 .S0000E+01 .8207BE+0L .97649€+04 .S6613E-01 -, 15235E-01 -.547S9E-01 -.{3202E-01 ,S8627€-01 .49749€-01

42 .60000€+01 .97649€+04 73087€+04 .S4759€-01 43202E-01 -.51562E-01 .81706E-02 .49749€-01 .52205E-01

43 .60000€+01 .73087E+04 .64720€«04 .51562E-01 -.81706€-02 -.45900€-01 -.55019€-02 .52205€-01 .46229€-01
- 44 .80000€+01 .6A720E+04 .20453E+05 .4SP00E-01 .55019€-02 -.14713E-01 -.17548E+00 .46229€-01 .17610E«00 wheet 7
! 45 .60000E+01 .264453E+05 .10327€+05 .14713E-01 ,17548E+00 .10999€-01 -.72957€-01 176106400 .73741€-01
h 46 .60000€+01 .10327E+05 .18175€+05 -.10999€-01 .72937¢-01 ,1Q0344€400 -.78141E-01 _73761€-01 129826400 wheet 7
- 47 .600008+01 ,1817SE+05 . 18839€+05 -.10366E+00 .78161E-01 127956400 -.41673E-01 .12982€+00 .13457E+00
) 48 .40000€+01 .18839€+05 .20580€+05 -.12795€+00 .41673E-01 .13474€+00 -.58767€-01 .13457€+00 . 14700€+00
8 49 .60000E+01 .20580E+05 ,22504E+05 -.13474E«00 .SB767E-01 .15814E+00 .28839€-01 .14700€+00 .18073E+00

50 .50000€+01 .22504E+05 .24084€+05
N 51 .40000€+01 .20084€+05 .22042€+0%
1% $2  .60000€+01 .22042E+05 21723E+05 -.1STALE+00 .13393E-02 .193S1E+00 .22594E-01 . 1STASE+00 .15S17E+00
K > S3  .50000€+01 217236405 .22781€+05 -.1S351E+00 - 22594E-01 156696400 - .(3879€-01 _1S517€+00 162726400 wheel 4

- 15814E+00 -.28839€-01 , 18305€+00 -.S4857E-01 16075E+00 .I7203E+00
S4 .40000€+01 .22781E+05 218156405 -.15649€+00 .43879€-01 .14980£400 .(2969E-01 162726400 15582€+00

16305€+00 . 54857€-01 .15744E+00 -.13393€-02 .17203E+00 .15745€+00

55 .60000E+01 ,2181S€+05 . 19042E905 -.14989E+00 - 62569E-01 .)36016400 .35130€-03 .15582€+00 .13601E+00
S6 .60000E+01 ., 19042E+05 .14404E+0S -.13601E+00 -,35130€-03 .99461E-01 -.26310E-01 .13601E+00 .10288E+00 wheei 5
S7 .60000€+01 . 14404E+05 .359S4E«04 - 99481E-01 .26310E-01 .25155€-01 -.S1737€-02 .10288€+00 ,25681€-01
98  .60000€+01 ,3S954E+04 .7TSTTSE+04 -.2515S€-01 .SI7TI7E-02 .54023€-01 .33263€-02 .25681E-01 ,54125€-0%

J 59 .40000€+01 .7S77SE+04 .32B47E+04 -.S4023E-01 -.33263E-02 -,23448E-01 -.80045€-03 .54125E-01 .23462€-01
¥ 80 .S0000E+0) .32847E+04 .B3137E+04 .23448E-01 .80045€-03 -.593836-01 -.11055€-03 .234626-01 .59383€-01
. Cye Time Time-Step ou-RPH
" 1 L0011 0001000 2.500
» 12 L0012 . 0001000 2.500
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TRY, Trecked Vehicle Oynamics - Version 1.00
13 .0013  .0001000 2.500
14 .0014 .0001000 2.500
15 .001S  .3001000 2.500
1% .0016 .0003000 2.500
17 .0017  .0001000 2.500 .
18 .0018  .0001000 2.500
19 L0019  .0001000 2.500
0 .0020 .0001000 2.500
o a {\.—.'r~r.'-—~r v-"' -.' » .~. '- A
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TRY, Trecked Vehicte Oynamics - Version 1.00
QUTPUT AT TINE .002G

Output File - Page 16

Displacements, Velocities, and Accelerations ) ‘W
) X Y . Thets X-vel T-vel Omegs X-Accel 7-Accel Alphs 4

vehicle <. 28993400 240288402 .26618E-05 <.144408+403 .26299€+402 .26825E-02 .51143E+03 .11214€+05 .77350€+00 .

. Uheel 1 - T4982E+02 .20757¥+02 .314166-01 . 19020€+03 -.(2090€+03 . 15708E+02 .77192E+0S -.47000€+0S .00000E+00
¢ . Whesl 2 -.S0011E+02 144178402 .22792€-01 -.157968+03 412306402 .11306E+02 .116168+05 ,S7621€+05 ,00000€+00
) Wheel 3 - 292846402 .140238+02 ,227926-01 -.14602€+03 -.88501€+01 113966402 -.44410€+03 ,12457€+05 .00000€+00
Vheet &  -.27082E+00 139306402 .22792€-01 -.14456E+03 .1S019€+01 113966402 .32294€«03 ,18540€+05 .00000E+00
wheel S L25387€402 137206002 .227926-01 -.2567SE+03 .27954E+02 .11396€+02 -.38821€+05 .S3939€+0S .0OOOQE+00
- Wheel & JAP663E+02 (136706402 .227926-01 -.13194E+03 673256402 .11396€+02 .14756€+05 .55539€+05 .00000€+00
) wheel 7 JTRATEH02 152738402 . IT41SE-01 -.32043E+03 - 461206403 157086402 -.15584E+06 ,BBOKLE+05 .00000€+00 Y
[ Link 1 - 541028400 ,24700€+02 .311178+01 -, 227976403 - 111776401 - 63976E+00 .454T48+05 .11450€+04 ,84307€+03 4
\ Link 2 -.653456+01 269296402 .3C947E+QY -.35IT1E«03  25809€Q1 - 74725E+00 -, 780342+05 . TA1ALE404 . 260246403 ’
2 Link 3 -.125538402 .27248£+02 .30826£+01 -.47321E+03 .10348£+02 -.11301€+00 -.9395TE+0S .99708E+04 -, 29393E+03 FJ
Link 4 <. 186038402 ,27607TE+02 .30829€+01 -.49079€+03 .14001€+02 .70137E€+Q0 .79277€«05 .10726E+04 -.118488+04 7
h Link 5 <. 208326402 .27B06€+02 .31357Ee01 - 455478403 134426402 -.12433E401 - .43937E+05 -, 16233E+05 -, 11007€+04 1
B Link &  -.30680E+02 .27894€+02 ,3J1182E+01 - .48671E+03 ,16798E+02 -.18161E+01 .T2SB7E+0S ,71058E+04 -.67199€+02 24
Link 7 -.38689€+02 ,28237E+02 .30S17E+Q1 -.476156+03 208806402 .2989BE+0Y -.11332E+06 .11720£+05 -.77690E+03 o
R Link 8 -.427408+02 285826402 .31189€+01 -.38067E+03 . 12873E+02 -.39022E+01 -.14604E+06 - 29156E+05 .S2884E+03 &
Link 9 -.488438402 .20947E+02 .30412E+01 - .31394E+03 . 49121€+01 .52851€+01 -.60356E+05 .S8299€+05 .16023£+404
Link 10 -.54968E+02 .29284E+02 .31357€+01 -.28237€+03 .39800€+01 -.57213€+01 .15060€+05 - .45689€+05 -.29881€+04
M Link 11 - 810838402 296526402 ,30250€+01 -.244556¢03 ,14645E+02 .561427E+01 888526405 .222886+0% .25910€+04
; Link 12 - 871648002 299868402 -, 313336401 -.18829E+03 - 42107E+02 -.457866+01 .16147E+08 -, 12320E+06 ,60726€+04 '.1
Link 13 -.73140€+02 .30553E«02 .29310E+01 -.89696E+02 -~ 7T234E+02 .26270€+02 .80171E+05 .17230E+06 .25629€+04 ]
Link 14 - T87638+02 .29654E+02 -.26732€+01 -.11606€+03 - . 9637TE«02 .47083E+00 -.90345E«05 -.20843E+06 -.58542€+03 .|
Link 1S < 832116402 . 25997E+02 -.21835€+01 -.10357E+03 + 954896+02 . B18L6E+01 -.MU2I4E+0F . PS374E+05 - 142378405 U
) Link 16 - 844828402 .2057BE¢02 -.13915€+01 -.26336E+03 -, 11700E+03 -, 78550€+01 -.43865E+05 - .8640SE+05 -.37664€+03
K Link 17 -.82179€+02 .15237E«02 -.B39684E+00 -.63771E+02 ~.112396+03 .74080€+01 ,78287E+06 -.95271€+06 -.17578E+05 ]
¢ Link 18 - 770768402 .11995€+02 -.19357€+00 -. 112586402 - . 24919€+03 .28576E+01 -.12562E+07 - .10039€+07 -, 19765€+05 ¢
P Link 19 -.71364€+32 103606402 - 41715400 -.43637E+01 - 3L494E+03 . 20691E+02 -.S843BE+04 - . 27899E+04 408146405 f
Link 20 -.45826£+02 ,80533£+01 - .JPI7SE<00 .8993SE+00 - 11807E+03 .54183E+0) . 13586E+04 - 98021E+05 175326405 "‘-
Link 21 -.60317E+02 .56460€+01 -.44069€+00 -.25976E+02 - .SO826E+02 .49D323E+01 - .27T59€+05 -.12909€+06 .16264E+04 -
Link 22 -.55015€+02 .28002£+0% - .S3I7S6E+00 - .81326E+01 - 39817E+02 .24975E+02 .130046E+05 - S6686E+05 .27062E+04
g Link 23 -.493928402 .122138+01 -, 1GABE-Q1 .29059€+02 .3184SE€+02 .74715€+01 .12965€+05 522956403 .SO113E+04 .
b Link 26 -.43345E+02 .13139€+01 _46160E-01 .20314E+02 527156402 -.95319€+01 .22911€+05 -.65326£+05 .791956+03 g
{ Link 25 -.372038+02 129198400 - S1012E-01 .13104€+02 .39162E+02 -.171846+01 . 11284€+05 . 1053SE+03 -.201728404 ‘A
Link 26 -.312368+02 125916401 .41932E-01 .10409€¢02 174486402 - S7O7BE+01 .48928E+04 -, 12627E+05 -.39402E+04 3
Link 27  -.25174E+Q2 .13067€+Q1 -.22730€-01 .902B9€+01 - 20637E«01 679236400 .312B4E+04 -.21769€+05 -.32134E+03 o
Link 28  <.19109€+02 . 12SSTE+O1 .37713E-02 .554806+01 _70827€+01 226456401 .574438+03 -, 113836405 . 12736804 '
Link 29 -.13042E+02 126256401 -.21296€-02 .76499€+00 . 11783E+02 .192588400 -.26831E+04 -.147D1E+05 - . 282488403 '
Link 30 -.89767E+01 .12587€+01 .20419€-02 -.S2157€+01 ,S0304Ee01 - .22872E+01 -.47366E+06 -.14619E+08 - .23274E+04 .
[} Link 31 -.91201E+00 .124483E+01 -.32578E-02 -.10747€+02 - .70099€+01 .24771E+00 -.25514E+04 -, 23488E+05 . 19272€+03 ‘s
Link 32 LS1S13E401 (126178401 .S2714E-02 -. 138336402 .7O782E+01 .2391TE+01 -.21416€+04 -.12239€+05 .25590€+04 o
Link 33 S11215€¢02 126506401 - 58131€-02 -. 147786402 [ 13210E+02 .B93IDBESOD -.22744E+06 -.28929€+05 -, 184526402
i Ltink 34 JAT2TTES02  .12723E+01 . 10128E-01 -.15395€+02 ,739S4E+01 -.180S8E+01 - 415686404 -.22189€+05 -.39314€404
) Link 35 J23338E+02 (12259401 -.20093€-01 -.143296+02 - QT240€+01 174026401 -.41689E+04 - .29131E+05 . 14047E+06 d
K Link 36 L29406E+02 |, 12893E+0)  .34072E-01 -.94576E+401 2853S€+02 208336401 -. 1737705 728136404 683526404 .
Link 37 .35462€402 12877401 - 43597E-01 -.70543E+401 40401E+02 .60871E+01 -.274L04E+05 - .93435E+05 .23172E+04 -
D) tink 38 415096402 .13475E+01 .68089€-01 -.15333E+02 ,32352E02 -.33257E-01 -.194586+05 -.20548E+05 -.82188E+04 R
Link 39 675256402 .11933E¢0) -.11199€400 -. 144756402 -.SOT3IZEQ1 .24797E+01 .23259€+05 -.31698£+05 -.2B845E+04 ks
Link 40 .S3495€+02 . 152716401 ,22830€400 -.465362E+01 .41917E¢02 -.B4806€+01 - 389836405 .84999€+05 .13354E¢04 v
Link 41 (592656402 .331TSE«01 34833400 .255326+01 _8S127€+01 -, 52000€+01 .88329€+04 -, 1633706 -.40850€+04 o

Link 42 L65100E+02 .46566E+01 .942T6E-01 .3I3ATSE+Q1 -.94091€+02 - 61133E+01 .31889€+05 -, 18407E+06 -.20452E+05
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TRV, Trecked Vehicte Dynemics - Version 1.00 Output File - Pege 17

Dispiacements, Velocities, and Accelerations

X Theta X-Vel Y-Vel Omegs X-Accel Y-Accel Alphe
Link 43 JUIOTESG2  .STOVIE0T . 3T104SE+00 .830090€+02 -.40¥D2E+Q3 -.SI0STE+02 .DO16LE+0S -.4437TE+06 - TOMIE20S
Link &4 769388402 .56316€+01 .52108€-01 .10358€¢03 -.29887¥¢0) .42541€+02 .61820€+04 -, 18205€+07 .41300€+04
Link 43 JB1672E+02 .93057€+01 . N4LITE+O0 I99STEGZ -.38911€+03 ,73483E+02 .I1394PE+04 -.354196+06 51081603
Link 46 835078402 .15099€+02 .15173E+01 -.21306E+03 -.63395£+02 .369706+02 -.29811E+05 -.43729€+06 . 15098€+0%
Link &7 LA21878402  .20697E+02 .20962€+01 -.33715€403 .113526402 413906402 233406405 .93491E+04 ,21300€+05
Link 48 JTTB10E402 (243616402 .27808E+01 - . 3904TE*Q3 -.9374TE+02 .49953E+01 -.69879€+05 -.24905E+05 ,B9708E+04
Link 49 19326402 .25061E+02 -.30211E+01 -.36210E+03 -.76500€+02 -.2974TE+02 -.52679€+05 .13084E+06 -.12983E+05
Link 30 .AS873E+02 .2S178E+02 .29982E+01 -.32533€+403 .49568E+01 .64745E+01 -.SB1L1E+05 -.15557E+06 -.32159€+04
Link St SOTBIE02 253408402 - 305518401 - 284466403 -.832666+01 -.200646+02 - .28059E+03 . 79591E+03
Link 352 S3T238002  2STOAE402 29191401 - 282556403 .27S65E+02 184316402 -.386818+04 .24348E+0% .50408€+03
Link $3 LT7659€402 262026402 -.30699€+01 - .28239€+03 -.14861E+02 - .909T2E+01 .25518E+0% -, 16705€+06 -.49801€+03
Link 34 L15S5E402 256248402 -.302188+01 - . 247766903 .20178E+02 -.87279€+Q1 699456403 .13244€+06 .25861E+04
Link $S 354918402 (256438402 .30173E+01 - 181686403 51087402 .134606E+02 .13515E+06 -.39828E+05 37444E+04
Link %6 204618402 . 2SBLAE02 - .3J0BB4E+01 - 106516403 421966402 - . T9T29€+01 . P953E+05 -. 147328405 . 50780€+04
Link S7 L235238402 26359402 (291016401 - 943026402 .26111€+02 .B8598E+01 - 832126405 620736405 3B811E+04
Link 58 175606402 26952E+02 - .31071E+01 -. 125366403 -.2859S€+02 - .32834E+01 .3B18TE«(S - 897266403 - 348486404
Link 59 L11532€402 (267316402 - .30996E+01 - . 97ITBE+Q2 -. 104326402 - .56488E+00 -.8I187E+0F -.28513E+05 - 21294E+04
Link 60 .54801€401 266088402 .31400E+(1 -.11719€+03 -.18080€+01 .7389TE-Qt .B7601E+05 -.14225€+04 .72516€+03

g
i

focces ancd Moments
(21 Y L] FX-End 1 FY-End 1 FX-End 2 fY-€nd 2 R-End 1 N-End 2
vehicle 13236405 290218406 .99008E+05

Uheet 1 .23930E+05 -.14570E+05 .00000E+00

vheel 2 JA3ATSES04 468408404 . 00000E+00

vheel 3 -.S1516€+02 .14451E+04 .00000E+00 . *

nheel ¢ 374618402 215298404 .00000E+00

wheel 3 - .42712E+04 .62570E+04 .00000E+00

vheel & JAT1ITE<0h | 644255+06  .00000E+00

wheel 7 - 48309€+05 .27573E+05 .00000E+00

Link 1 .00000€+00 -.20093E+02 .00000£+00 .31443E+04 .28855€+03 .26040€+03 -.20687€+03 .{2251E€+03 -. 484786402
Link 2 .00000E+00 -.200936+02 .00000E+00 - 260406403 .20687E+03 -.37975E+04 .20027E+03 .48478E+02 ,26653E+02
Link 3 .00000€+00 -.20093E+02 .00000E+00 .3I79TSE+04 -.20927E+03 -.86832E+04 .74826E+03 -.26653E+02 .STT18E+02
Link 4 .00000€+00 -.200938+02 .00000E+00 .86832E+04 -.7(826E+03 - .45609€+04 82413403 -.677188+02 -.43402E402
Link 3 .00000€+00 -,200032+02 .Q0000E+Q0 .(5609E+04 - .82413E+Q3 - .48456E+04 . 10558E+00 434026402 - .84698E+02
Link & .00000€+00 «.20093E+02 .00000E+00 .58456E+04 -.10558£400 -.30713E+04 .38970E+03 .B4698E+02 .20441E+03
Link 7 .00000€+00 -.20093€+02 .00000E+00 .30711E+04 -.380706+03 -.804356+04 .10192E+04 -.26861E+403 - .41674E+03
Link 8 .00000€+00 -.20093E+02 .000008+00 .39635€+04 -.10192E+04 -.165586+0Q5 - 476806403 .41474E+03 .SB0S3E+03
Link 9 .00000€+00 -.20093€+02 .00000E+Q0 .165588+05 .47680€+03 -.19696E+05 .25748€+04 -.S8053E+03 -.69260€+03
tink 10 .000008+00 -.200938+02 .00000£+00 .196968+0S -.25748E+04 -.18913E+0S ,219088+03 .69260€+03 .72847€+03
Link 11 . .00000€+00 .18913E+05 -.21908£+03 -.14293E+05 139826404 -.7284TE+03 -.60257€+03
Link 12 .00000€+00 -.20093E+02 .00000£+00 .14293E+05 -.13082E404 -.58966E404 -.498B0E+04 .60257E+03 . 18839€+04
tink 13 D0000E+00 -.20093E+02 ,0DOC0E+00 .SB96LE+04 .408B0E+04 -.17275E+04 .39920€+04 -, 18839€+04 -.437786+03

L20093€+02  .00000€+00 . 1727SE+04 - .30920E+04 -.64255€+04 - 884716404 43778£+03 173186404
.20093E+02 .00000€+00 .56255E+04 .S8L71E+04 -.11326605 -.18155E+04 - 17318E+04 .45404E+03
.20093E+02 .00000E+00 .11326E+05 .18155€404 -.14647E+05 -.62B85E*06 - . 45404E~03 .23640€+04
L10925E+05 ,000008+00 .14647E+Q5 .82885E+04 .402B3E+05 - .44904E+05 -.23840E«06 120106404
119178406 .00000£+00 -.40283€+05 .44904E+05 .34359E+04 .22063E+0S -.12010€+06¢ .17077€+04
.20093E+02 .00000E+00 -.34359€+04 -.22063€+05 .31320€404 .7S759€+04 -.17077€+04 -.18585E+04
.20093E+Q2 .00000E+00 -.31320€+04 -.7STSOE+04 .32027E+04 .24980£+046 .18585€+04 -.23193€+03
Link 21 .00000E+00 -,20093€+02 .00000€+00 -.32027€+04 - .20989€+04 .17592E+04 -.41938E+04 .23193E+03 ,16326E+04
Link 22 ~.40023E+04 -.93124E+04 ,00000E+00 -.17592E+04 .(1938E+06 .44378E+06 .21709E+04 -.14326E+04 -, 26354€+03
Link 23 .00000E+00 .28509€+04 .00000£+00 - .564378E+04 -.21709€+04 711316404 .20394E+04 .26354€+03 -.12489€+04

Link 16 . 00000E+00
Link 17 ~,14220€+05
Link 18 - .2847SE+05
Link 19 .00000E+00
Link 20 .00000€+00
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TRV, Tracked Vehicte Oynamics - Version 1.00

forces end Moments

Link

Link Offsets and Termion Oata

- .
NDDONO NI =

X FY
g .000Q0E+00 - . 200938402
26 .00000€+00 - .20093E+02
7 29I5E02 - . 3344TES04
28 .00000€+00 - .20093£+02
29 .00000€+00 -.20093€+02

30 . 00000E+00 - ,20093€+02
31 -.208106+03 -.37611E+04
b1 .00000€+00 - .20093E+02
.20093E+02
- . 200936402
35 - 137226404 -.59614E+04

39 -.ISTS6E+04 - .374TIE+04
&0 .S0505€+03 -.16205€+04
13} .00000€+00 - ,20093E+02
42 .00000€+00 -.20093E+02
43 .00000E+00 - .20093E+02
) J437I5E+QF -. 170816406
45 < 19460€+04 -, 15787E+04
-6 -11288E+05 - . 234636403
47 .00000E+00 - .20093€+02
-8 .00000€+00 - .20093E+02
49 .00000€+00 -.20093E+02 .
50 .00000E+00 -.20093E+02 .00000E+00 .15658E+05
51 .00000€+00 -.20093E+02 .

52 .00000E+00 - .20093E+02
$3 - .29915€+03 .18563E+06
54 .00000€+00 -.20093E+02

55 000008 +00 - .20093E+02
56 00000E+00 - .20093E+02
58 00000E+00 - .20093€+02
59 00000€+00 - .20093E+02
60 00000€+00 - .20093€+02

Length  Ttension-1
.600006+01 31573404
.60000€+01 .33257€+03
.60000E+Gt . 3B032E+04
.60000€+01 .87154E+04
.60000E+Q1 .44347E+04

.60000€+01 .90213E+04
.60000€+01 .16565€+05
.60000€+Q1 . 19864E+0S
.50000€+01 , 18914E+05
.60000€+01 . 14361E+05

o I

Tension-2
.33257€+03
-38032€+04
LB7154E+04
4634 TES 0L
L68456E+04
30957404
.90213€+06
.16565€+05
< 19B64E+05
. 18914E+05
S14361E+05
JTT32E+06

‘-

!

L] Fi-&nd 1 FY-End |
<00000€+00 -, 711S1E+0h - 20394€+06
00000€+00 -.20093£+02 .00000€+00 -, 83043€+04 . 13374£+04
.00000€+00 - 889138+04 .74049€¢03 91458604 -.140826+04
SF2TE9E04 . 828498+03
J93140€+06 .257T2E+03
DITASE06 - 49130€+03
LB9282€+04 - 12314E404
.90036E+04 . 13083€+04
.80923E+04 .69194E403
.8TT40E+04 -.T9228E+03
85578E¢04 -, 192606404
TIIIEA04 . 25406E+04
.88097E+04 . 29393E+04
TI8LTEQL -.189928+04
437296404 - 294768404
LF1589€+04 - . 84856E+03
862686904 .51919€+04
L69821E+04 - .32831E+04
864038404 -, 12835E+05
.13641€405 -.35890€+05
-.29679€+06 .40251E+05
L23397E+04 L 23411E+05
- 104986405 .90694E+03
JP2845E<04 . 141328204
. 129186405 . 13821E+03
L15658E+05 .69621E+04
. 18681E+05 -, 11076€+04
.20140E+05 .30513E+04
.20341€205  .4337SE+04
L 187156905 -.62055€+04
.15078€+05 .70155E+03

~000008+00 - .93140E+04 - .25772€+03

00000€+00 - . 91745€+04 . L9130€+03
Q0000€+00 - .892B2E+04 ,12314E+04
00000€+00 - .90034E+04 -, 13083E+04

00000E+00 - .91589€+04  84854E+03
.00000€+00 -.56268E+04 -, S1919E+04
.000006+00 -, 69821E+04 ,32831€+04
.00000€+00 -.86403E+04 . 12835€+0S
.00000€+00 -, 136416+05 3SB90E+05
.00000E+00 . 29679€+04 -.L0251€+05
.00000€+00 -.23397€+04 -, 23411E+05
.00000€+00 . 10498E+05 - 90694£+03
.00000€+00 ,92B45E+04 - 141326404
0CO00E+00  , 12918E+05 -,13821€+03

- .69621E+04

00000€+00 . 10481€+05 . 11076E+04
.00000E+00 .20140€+05 -.30513E+04
.00000E+Q0 .20341E+05 -.43375E+04
.00000€+00 .18715€+05 .52055E+04
. -DOO00E+00 . ISOTBE+OS -, 701556403 -.80501€+04 -.13494E+04

. <00000€+00 _80SO1E+06 , 13494E+04 -.IV125E+04 -.20954€+04
k14 .00000€+00 - .200936+02 .00000E+00 .311258+04 .20954E+06 -.439096E+04 .11525€+04

Del X1 Del Y1
L22459€-01 -, 20468€-02
. 18600€-02 -.14776€-02

-.27125E-03 . 149¢8E-02

R

.62023E-01 .53447€-02
.3257B€-01  .58867€-02
K8B9TE-01 . 7341SE-06
L21936€-01 . 27836€-02
.6A025€-01 . 72803€-02
.11827€+00 -.34057€-G2
J14069€+00 . 18392E-01
L13509€000 . 15649€-02
L10209€+00 .99869€-02

c-21

DG

JB8923E+04 -, 49194£+03
BTTAOE+04 792288403

e b e s

Oet x2

« . 18600€-02
L27125€6-01
.62023€-01
.32578€-01
.48897€-01
.21934E-01
L64025€-01
.11827€+00
. 14069€+00
.13509€+00
. 10209€+00
42117€-01

b e s

NAN N Ll A, ey P

Fx-¢nd 2 FY-énd 2
.83045E+04 -.13376E%04
L88913E¢04 -.76049€+03

00000E+00 .83996E+04 - 115256404 -.44138E+04 . 11250F404
00000£+00 .4&138E+04 - 112596404 - 749956404 - 23267E+03
00000€+00 . 74995€+04 23267803 -.31443E+04 -.28655E+03

Del Y2

JIRTTEE-02  .225526-01
L149486-02 ,23755€-02
JSILATE-02  .27166E-01
58867€-02 .62253€-01
.T5415€-06 .33105€-01
.27836E-02 . 4BB9TE-01
.T2803E-02 .221126-01
.34057E-02 .64438€E-01
-18392E-01 L 11832€+00
L1S6A9E-02 L 14188E+00
.99849€-02 13510600
.35628€6-01 . 10258E+00

output fFile - Page

M-€nd 1 M-nd 2
12609606  .42540€+03
<. 425408403 - 12755E+03
L12755€+03 38824403
< 388248403 . 18984E+03
- . 18964€+03 -, 18375€+03
L18375£403 - 194 73E+03
JA9TIE03 | 19676E+03
-.19676E+03 19556E+03
©.19556E+03 -, 14809€+03
-14809€+03 -.19390€+03
.193908+03 23118403
<. 231188403 187348403
-, 187348403 . 116508403
<. 11650€+03 - .25190€+03
251908403 -, 19655€+03
196556403 -, 14429€+03
- 144298403 S8815E+03
< .58815€+Q3 - 52645E+03
.52645E+03 -.35230€+04
.35230€+04 .T2684E+04
- J26BAE+06  45452E+06
- .454526404 -, 172126404
AT2126404 166078404
. 16607E+0% -, 14625E+04
. 14625€+06 -, 17813E+04
LIT8138406 |, 26066E+04
- .24066€+06 -, 16843E+04
(168436004 L 24911E406
<. 26911E+06 -, 16232E404
.16232E+04 . 13807€+03
= 13807E+03 _12913E+04
- 129136404 -+, 13783E+04
37838404  ,TA7826403
- JGTA2E+03 -, 40195€+03
60195£+03 . 23055E+03
-123055€+03 -.36688€+02
JJ6688E+02 -.12231E+03
Oet 1 Oel 2
.23735€-02
.2T166€-01
.62253€-01
.3310%€-01
.48897€-01
L221126-01
.64438E-01
11832400
.14 188€+00
. 13510€+00
.10258€+00
.55165€-01

m IAN G A A
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12Y, Tracked Vehicle Oynemics - Version 1.00

Link Offsets end Tension Oata

L Length
13 .400008+Q
16 .4600008+01
15 .60000¢+01
16 .40000€+01
17 .450000€+01
18 .50000€+01
19 . 60000€+01
20 .460000€+01%
21 600008401
22 .60000€+01
23 .4600008+01
26 .600008+01
25 .60000€+01
26 .500008+01
27 .600008+01
28 .50000€+01
29 .50000€+G1
30 .60000¢+01
31 .60000€+01
32 .600006+01
33 .60000€+01
34 .60000€+01
35 .50000€+01
36 .600008+01
37 .40000E+01
38 .50000e+0%
19 .50000€+01
40 .60000€+01
&1 .50000€+01
42 500008401
43 50000801
44 .600008+0%
45 .500008+01
46 .60000€+01
47 600008401
48 .60000€+01
49 ,60000€+01
S0 .500008+01
$1  .500008+01
52 .600008+01
53 .60000€+01
54 .60000€+01
55 .60000E+01
56 .40000€+01
ST .50000€+01
58 .460000€+01
59 .60000€+01
60 .60000€+01

Cye Time T

2% .0021

22 .0022
AU \

Tersion-1

772328404
434978404

L93159€+04
931768404
91876€+04
.9012TE+0k
.P0082E+04
891918404

L 15094E+05
81624404
L3T521E+04
65025€+04
.45552€+04
T77030E+04

ime-Step
0001000
.0001000

Tersion-2
SILITR04
<93898E+04
1470805
139398405
+60325€+05
223296405
.81978€+04
<40622E+04
454 TBE06
+STHOE+04
JT3IP0TE04
841158404

23528805
.10537¢+05
J9IVNISEL04
. 12919€+03
- 171368403
187148403
.203708+05
.20798E+03
A9717E+05
L 15094E+05
.818240E+04
.37521€+04
.45025E+04
.45552E+04
.T7030E+04
.31573€+04

Du-RPM
2.500
2,500

- o Dy

Del X1
-.42117€-01
<. 12339€-01
= . AS896E-01
<. 80897€-01
- . 10442€+00

.287TLE+00
J245428-01
2237201
.228768-01
-12566€-01
45985€-09
.50808€-01
.59318€-01
<635 10€-01
.65327€-01
.642T8E-01
.44529€-01
.85532E-01
-437T3E-01
.643126-91
L63516€-01
.62671E€-01
S112TE-0%
.69381E-01
62926€-01
.S2748E-01
.45520€-01
8542101
L&T334E-01
&9872€-01
817165-01
J9TL34E-01
-.21199¢-01
16712€-01
- . 74987€-01
- .64318€-01
-.922T3E-01
< I184E+00

<.575018-01
-.22232€-01
- eS5T1E-01
-.315278-01
- .549978-01

Dot

Oel M
-.356288-01
.28514E-01
+ . AB908E - 01
-.12968E-01
- AL918E-01
~.32074€+00
L15759€+00
L$4114€-01
- 17849€-01
<. 29936€-01
. 15507€-01
L1456TE-0Y
- . 95542€-02
-.54978€-02
- . 10044€-01
59178¢-02
- 184088-02
-.35093E-02
-.87957€-02
L93448E-02
4A9424E-02
-.54592€-02
<. 13757€-01
L1814 7€-01

-.21084E-01
-.60612€~02
.37085€-01
<. 23451€-01
<. 91675E-01
- . 25636€+00
.28731€+00
. 16722E+00
G4 T82E~02
- 10094£-01
.98720€-03
<49T29€-01
< JON3E-02
.21795€-01
.30982€-01
- . 46325E-01
.50111€-02
- .96386€-02
- 14967€-01
.82320€-02
.80422€-02
- . 16620€-02

c-22

x
AL

del x2

. 12339€-01
45896E-01
-80897€-01
. 10462E+00
- . 28774£+00
-, 24542€-01
<. 22372€-01
-.22876€-01
<. 12566€-01
-.45985€-01
-.50808¢-01
-.S93186-01
+.63510€-01
-.45327¢-01
«.64278€-01
-.66529€-01
-.455328-01
-.63773E-01

-.83516€-01
- .82671E-G1
=.61127€-01
- .49381E-01
- .62926€-01
= 52748€-01
- .45520€-01
-.45421€-01
< ATIZLE-01
«.49872E-01
-.61716€-01
< 9T434E-01
.21199€-01
<. 16712¢8-0t
. T498TE-01
.66318E-01
JD2273E-01
- 11184€+00
- 13343€+00
. 14386E+00
<14529€+00
.13368E+00
.10770€+00
.57501€-01
.22232e-01

(STUIE-01 -.

.31527€-01
.54997€-01
<22459€-01

Oel Y2
-.205148-01
.468900€ - 01
. 129688 -0t
44910801
-32074€+00
- . 15759€+00
< .54114E-01
< 17849€-01
.29956€-01
- . 15507€-01
<. 14567€-01
.955428-02
-54978E-02
< 100448-01
.59178¢-02
-.18408€-02
.350938-02
LAT95TE-02
<93448€-02
<. 496264E-02
.56592€-02
JA37S7E-01
< 18147€-01
+20995€-01
. 13566£-01
.21054E-01

g

L23451€-01
SF1675€-01
.25636E+00
.28751€+00

-.J0982E-01
.64325€-01
-.50111E-02

-+ .80422E-02
. 16620€-02
. 20468E-02

Oel 1
.55165€-01
-3J1069€-01
.670708-01
.81930€-01
.11385€+00
.43089€+00
. 15949€+00
.58556€-01
.29016€-01
.32485¢-01
.48529€- 01
.52855€-01
.60082¢-01
JA3747E-01
.66095€-01
.66542€-01
.56554E-01
65626€-01
S4377E-01
.64987E-01
.63708E-01
.62926€-01
.62656€-01
JJI7E-0
.66336€-01
54464E-01
.S0154€-01
.65701€-01
.60132€-01
.55110€-071
.11051E+00
.27625E+00

.107682€+00
.58303E-01
.26801E-01
.684L46E-0Y
.32537¢-01
.55022¢6-01

output File - Pege 19

Del 2
.31069€-0%
.A70T0€-01
.81930€-01
. 11385€+00
.43089€+00
.15949€+00
.58556€-01
.29016€-01
.32485€-01

52656E-01
JITHE-0N
.66336€-01
.54464€-01
.50154€-01
.65701€-01
.60132€-01
.53110€-01
.11051€+00
.27425E+00
.28829€+00
. 16306E+00
.T5267€-01
.67082E-01
~92278€-01
< 12240£+00
.13347€+00
. 164550€+00
. 14856£+00
. 140846E+00
.10782E-00
.58303¢-01
.26801E-01
. 46446E-01
.32537€-01
.55022€-01
. 22552€-01

wheel 1
\heel 1

Vhee! 2
Ground

Vheet 3

Ground and Vheel &

Ground end Wheel §

Ground snd Whesl &
Whest 6

heel
Whee!
Wheel

~ N~

Wheet 6
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TRY, Tracked Vehicle Oynamics - Version 1.00 OQutput Fite - Poge 20
3 .0023 .0001000 ~ 2.500
2% .0024 .0001000 2.500
23 . .0001000 2.500
26 .0026 .0001000 2.500
b4 .0027 .0001000 2.500 ° .
28 .0028 .0001000 2.500
29 .0029 .0001000 2.500
3 .0030 °.0001000 2.500
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TAY, Tracked Vehicle Dynemica - Version 1.00
QUTPUT AT TINE .0030

Oisplacemants, vol'oehl.n. ad Acc
X

vehicie +43424€+00

wheel 1 - 7ATIAE+02
Wheel 2 -.501458002
Wheel 3 -.254328402
\neel & - 417306400
vhesl $ 251136402
Whest & 493388+02
Vheel 7 . T40998+02
Link 1 -.76233€+00
Link 2 -.490338+01
Link 3 -.130106+02
Link 6 -.19060€+02
Link  §  -.251078+02
Link & - 311426402
Link 7 - 371788+02
Link 8  -.43188E402
Link 9 -.492026+02
Link 10  -.552640£+02
Link 11 -.81267E+02
Link 12 -.6T267E«02
Link 13+ 732378402
Link 16 -.789136+02
Link 1S -.83368£+02
Link 16 -.84597€+02
Link 17 -.82120€+02
Link 18 - 7T086E+02
Link 19 - 71379€+02
Link 20  -.45823€+02

Link 23 -.493568+02
Link 260 -.43314E6+402
Link 25 - 3727M1E402
Link 26 -.312228+02
Link 27 -.25164€+02
Link 28 -.19104E+02
Link 29 -, 130438402
Link 30 . 696366+01
Link 31 - 92379€+00
tink 32 .513736+41
Link 33 J1199€+02
tink 34 172616402
Link 3% 233226402

Link 38 .41685E+02
Link 39 &T514E202
Link 40 534756402
Link &1 .59269€+02
Link 42 .65130€+02

elerations

T . Theta
.20059€+02 .54 720€-05
.20300€+02 .47124E-01
. 144838402 . 34180€-01
.164020€+02 .34188€-01
L 139488402 . 34188€-01
JASTTTESOZ . 34188E-01
137366402 .341888-01
S 148128402 . 471248-01
267008402 .311138+0%
2693TE+02 3006 2E+01
J2T2628+02 .308238+01
.2T618E+02 .308328+01
2TBISE+G2 31341601
2T9ITE02  J11828+01
202556402 .30545¢+01
L20596E+02 . 31151E+09
28965E+02 .30469€+01
.292B4E+02 .31289€+01
.29648E+02 ,30333€+01
299468+02 -, 313546E401
.30500€+02 295486401
296908402 -, 26752€+01
258998402 -.21845E+01
L2044 TE+02 -.14076€+01
. 1S125€+02 -.89609€+00
S 11684E+02 -.21555E+00
.99839E+01 - 37085E+00
LTBS24€+01 -, 37449€+00
.35055€+01 -.43619€+00
2TS1AE+0Y - . 512536+00
< 126408401 -.90772¢-02
135308401 3814 7€-01
132178401 -, 52493E-01
.1267T3€+01 . 341738-01
129568+01 -,222588-01%
. 125448401  .66215¢-02
.12681€+01 -, 21837¢-02
. 12546E+01 - 14919¢-02
<12360E+01 -.29149€-02
JA2STVEQ)  B7354E-02
126888401 -.52617€-02
. 12663E+01  595436-02
.12174€+Q1 -.18315€-01
L12962E401  .411226-01
L12952€+01 -, 37949€-01
.13638£401 .63095€-01
L1219TE«Q1 -, 10930E+00
. 15636€+01 . 21877E+00
323818401 . 35636E+00
.44533E«01  .71010€-01

X-Vel

-, 14397¢+03
295928408 -

-, 15196€+03
- 1464 7E+03
- . 1444 9€+03
. 28858€+03
~.120458+03

~.39557€+03 -.

+.26186E+03
- 354556403
«.40755E+03
- .43877€+03
- .4T236E+03
* 461016403
- .&7052E+03
- 4T7911E+93
+.39632€+03
- 26287E+03
~.13837€+03
- .78831E+02
- .12336£+03
-.16319€+03
-.14889€+03

.44105E+02

.37434E402
<. 10717€+02
- . 2T967€+02

. 76686€401
«.56871€400

286506402

. 649046E402

38108402

. 29690€+02

191446402 -

11499E+02

LS 1TELQY -
- . 22979€+01
<. 74326E+01
- . 10408€+02
-.13651E202
. 16280€+02
-. 1704 1E+02
< 17940€+02
- .28277E+02
- . 33456E+02
-.21261€+02
- 16919E402
- . 22954€+02

.54398E+Q1

.51305€+02 -

R

RN .

C-24

Y-vel
.3867518+02
J341718408
851338402
. 14353E+01
L15778£402
L T3327€+02

. 132636402
.20678E+02
. 13589€+02
273618401
.26248€+02

.463835€+01 -

.6T388E+02
.15780€+03
+13571€+03
. 118182403
. 111056403
.23500€+03
.36211£+03
.26293€+03
.20267€+03
.56854€+02
373016402
.40207€+02
.16031€+02
.84961€+00
. 164408+02
.86187¢€+01
. 15534E+01
. 102278+02
.10457€+02
L 13S85E+02
42894E+01
.18367€+02
JT1130€«01
. 19800€+02
. 14938€+01
L84 114E+01
L 46645€+02
L11701E+01
-12979€+03
.26520€+03

- . 17032£+01
-. 209578403

. 30466E+01
-.38301E+01

.57120€+01
< .6922TE-0
<983463E+01

236668402
- . 4407SE+0
-.59320€+01
<. 12967€+02
- . 359408+01
- 495288402
.54860€+02
.26280€+02
404 18E+01
292286402
L118788+02
- 6594 7E+01
- .47639€+00
. 89737€+01
.37458€+00
.32540€+01
-, 266018+00
434 78E+01
.35589¢€+00
.39166E+01
. 10535€+00
57260601
.324Q7€+01
.ST254E+01
456336401
- 79519€+01
L40993E+01
-.81603€+01
- . 20095€+02
-.37789€+02

X-Accel
783708+03
234588405

- . 316238404

. 25899€+0%
-56264€+05
- . 96293804
-.60813€+0%
16791€+05
T3176€405
- 12861E+0%
- .6967TE+0S
L17634E 04
. 15802€+06
281466406
- 15456€+0%
- 12765€+07
- .36578€05
. 17200€ «05
. TO9BLE~QS
.481988+05
275188408
. 13055€+05
. 172802+0%

<. 215336404
.43054€+03
18873404
S16119€204

- B8949E+02

-.55140€+03

- .S7T119€+04

-.16583€405 -.

- 14109€+0%
< 4P62LE404
- . 2T965E+05
(899626404
.93828€+04
. 42693E+05

~-Accel
LPAY20€+04
90127TE+04
.21429€+03
365436904
6521604
158126405
- . 39654E+0%
- 11749€+06
< J0998E+04
230638404
< S6T24E04
<. 938378404
663838 +04
-.33710€+04
- .652640€+04
. 24610E+05
-.30287€+05
10523€+05
- . 264 7RE+05
B7S24E«0S
-.11672€+06
562736405
«. 11168806
.55431E+0%
-. 1387BE+07
-.93545€+06
.53956€+05
- . B9729€«05
- .90573E+05
- .33705€+0%
-.252128+05

-1 21958€+05
- .903298+04
<. 150418405
< 794128404
- . B1695€+04

.31870€+02
<. 16267805
- B7135k«04
- . 13900€+05
-.52056€+04

<. 11684E+06
- S7113€+05
- . 36968 +05

output File - Page 21

Alghe
- . 29147801

. +00
.2707T€+02
.518178+03
LA11TTE~03
-6833468+03
~.30745€+03
- . 14266€+03
.84031€+03
~ 6641603
-.28719€+03
.15282€+04
. 18983E+04
- . 20616E+04
.42923€+03
- 4T610E+04
-, 16129€¢04
.23453€+05
- . T5962£+04
- .69282E+05
. OALLSEQL
.89102E+04
<. 14815€+03

.3T781€+02
.J7078E+03
-.38634€+03
-.11887€+04
- . 15286€+03
. 69804E~02
- 11380€+04
- . 26428404
.42045€+03
-.13803€+04
- .282926+04
-.32212E404
46216€04
-.53037€+04
-.21037€+05
- . 23439€+05
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Ilv', Tracked Vehicle Oynamics - Version 1.00

Displacesents, Velocities, and Accelerstions
: X

Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link

. TTI82£402
.T1539€+02
.65317€+02

. 19404E+02
.53488€+01

Forces snd Moments

Vehicle

Wheel
Vheel

OO ND VP LN = O SN e

X
.20282€+05
33416404
.36482£+03
.40163E+02
337326402
-28430€+04
.83163E+03
-.35461€+04

.00000€+00
.00000E +00
-, 150978405
-.31638€+05
.00000E+00
.0000CE+00
.00000E+00
- . 22468E+04
.00000E+00

.53073¢+01

262388402
.25023€+02
L25141E402

258768402
.26392E+02
.26939€+02
.26716E+02
+26602E+02

FY
245656406
27939€+04
«26857E+04
.42390£+03
.T5451€+03
. 181108404

.20093€+02
.20093E+02
.20093€+02
.20093€+02
107618405
L 11699€+06
.20093€+02
. 20093E+02
.20093€+02
.S4O64E 04
. 20093€+02

192138€-01
+10314E+01
. 15562€+01
213838401
.2TBBBE+01
.30537€+01
.30049€+01
.30780€+01

.30302€+01
-30313€+01
.30946E+01
.29221E+01
-31102€+01
.31013E+01
.31600€+01

+00000€+00
.00000€+00
.00000€+00
.00000€+00
-00000€+00
.00000€+00
.0000CE+00
.00000€+00
.00000€+00
. DOOOOE +00
.00000E +00
.00000€ «00
.00000€ +00
.00000€+00
-00000€ Q0
.00000€+00

X-vel
L13495€+03
.18315€+03
.42368E002

- . 264T0E+03
- . 39046€+03
- 452686403
-, 419648403
-.37909¢+03
- .33304€+03

-.11672E+03
<. 14417€+03
- . 17830€+03

FX-€nd 1

.15750€+05
204226405
18176405

83640€+06

. 733526404
.SOA31E+04
.64 200€+04
.35031E+04
-39934E+04
15578404
.62826€+04
L24TT4E04
316516404
.876B3E+04
64766E+04
« . I540SE«04
. 18177E+05
- .32077E+05
.26634E+04
.6S655E+04
.36711€+06
-.20113€+02

T-Vel
44537€+03
.30435¢+03
21226403
. 26T15€+03
23444E03
. 16882€+03
.49663€002
L222T5€+Q2
.50225€+02
576338402
.20707€+02
TT585€+02
.43039€+02
235236402
. 228326402
L13214€+01
.92239€+01
. 784508+01

FY-€nd

4367803
.61804€+03
T6276€+03
.&3589€+03
J1970€+02
.33331€+03
JAT812£+03
. 14104€+03
115886404
. 396038403
L17127€+03
. 118538404
.33861E+04
. 26634E+04
28294€+03
.55045E+04
. 26010E+04
.64006E+Q5
L337TE04
LT1635€+04
L2517TE«04
21720404

- ATTI2E+04 -, 15416E404

Quege

- .99074E+Q2
.38107TE«02
872536402
.35350€+02
.34995€+02
L6T3T6E+Qt
-.32261€+02
. 79238E+01

<. 25347€+02
212536402
<. 9045 1€+01
+ . 8629TE+01
- 161508902
+ . SP9P0E+01
. 163488402
+. 19111€+01
<. 21585€+01
-.347326+00

FX-End 2

- .20422€+05
- 161746405
+.836408+04
- T33526+04
+.50831E+04
- . 5A299E+04
.35031€+04
39934E+04
JI557€+04
<52B26E+04
L24TTLEO4
31451604
(87683804
B6TE6E404
. 15405€+04
JS17TE05
.32077€+05
- 26634LE404
<. 45655E+04
< 367116404

201136402

JGTTIE04

JO2041E+04

P or e n s e s

X-Accel Y-Accel
.2672BE+05 - . 21307€+06
.61055€+06 -.16380€+07

- .80546€+05 . 38295€+06
+13689€+06 . 12704E+06
. 110758406 - .32433E+06
.45160€405 -, 158766406
.60880€+05 - .10558£+06
.50663€+05 . 11063€+06
416716403 . 53486E+04
J129660% L 552256405
.TO228E+05 . 18097E+06
.98882€+05 -.1TIP6E+05
JI95TTECQS . 34569€+05
40529€+05 -.61834€+04
- 14206€+05 - .59T26E+04
ATSOTEOS | 12994€+05
L2TSTIE0S . 27297€+05
.14437E+06 . 13271E+04

FY-€nd 2 M-End 1
.61806€+03 . 23734£+02
J76276E+C3  .05330€+02
435896403 .16515E002
319706402 - .52984E+02
.33331E¢03  ,52254€+02
178126003 726206402
14104E+03 - 20509€+03
L11588E+04  .43023E+03
.39603E+03 -.632616+03
L17127E+03 | 856238+03
L11853E+04 -, 11452E+04
.33861E+06 . 71401€+03
.26634E+04 -, 16601E+04
.28294€+03 . 83087€+93
.55045€+04 - . 97355€+03
.26010€+04 -, 11613E+04
L64006E+QS -, 19172E+04
L&33TTEC0L |, 22561E+04
LT1635€+06 - 82619E+04
J2517TE«04  ,25233E+04
L21720€+04 . 18039E+04
L15616€+04 -, 15727E+04
.25072E+03 -.29054€+02

ot §3% 147 dgt

¥ dav 81 622Vt Ha?

Output File - Page 22

Alphs
- 68B64E+04
37909€+03
. 17T60€+05
+ 14626E+08
.28582€+05
-11931£+05
3434 7€+04
C0194E+0%
ST532E+04
337386406
-62072E+02
. 12072€+03
.220346€+03
. 123266+04
388186404
.39913E+04
.23433€+03
<11052E+04

M-End 2

- .65330€+02

>

.38515E+02
52984LE+02
S52256€+02
- T420€+02
.28309€+03
430238403
.63241E+03
85623E+03
.11652E+04
716016403
J16601E+04
.83087€+03
97355603
116138404
APNT2E04

- 22561E+04

.82619€+04
.25233E+04
.18039€+04
JASTTE04
.290546€402
161468404

s
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i‘ TRY, Tracked Yehicie Dynamics - Version 1.00 OQutput file - Pege 23 (]
)
z forces and Moments !
) 43 FY " FX~End 1 FY-End 1 FX-End 2 FY-End 2 n-€rd 1 M-€End 2 \
¢ . Link 24 .00000€+00 -.200938+02 ,00000€+00 - .5204 16404 -, 25072E+03 .688J0€+04 .16365E+06 ,14166E+04 .30052€+03 [
[} Link 25 . .00000€+00 -.20093€+02 ,00000€+00 -.58830€+04 - 16345E+04 .T7016€+04 . 74736E+02 -,30032€+03 -.50522£+03
.' Link 26 .00000€+00 -.20093€+02 .00000€+00 -.77B16E+04  J4T736E+02 .84340€+04 - 104708+04 .50522E+03 .64299€+03 f
" Link 27 4B4B6E+02 - .23258E«04 .00000€+00 - .B43I4PE+04 . 10470E+04 .85528£+04 .B80903E+03 -.54299€+03 ,30184E+03
Link 28 .00000E+00 -.20093E+02 .000Q0E+00 - .85528€+404 - .80903E+03 .B4580€+04 469916402 -.30184E+03 - .30960E+03 !
Link 29 .00000€+00 -.20093£+02 .00000E+00 - .84589E+04 - L6991E+02 .A3449€+04 - 345846403 .30960€+03 - 3I3439E+03
Link 30 .00000€+00 -.20093E+02 .00000E+00 -.83460€+04 . 34586E+03 .83692E+04 -.TS058E+03 .33439E+03 383936403
\ Link 31 - 109336403 -,13647€+04 .00000€+00 -.83692€+04 ,7S0S8£+03 .8S767€+04 .61574E+03 -,.383936+03 319146403 1
Link 32 .000006+0Q -.20093€+02 ,00000€+00 - .85767€+04 - .41574E+Q3 .B6501E+06 -.208996+03 - .31916€+03 - ,345038+03 - 9
¥ tink 33 .000008+00 -.200936+02 .00000E+00 -.863018+06 _20099€+03 .B6435E+06 -.56200€+03 ,34503E+03 -,.45482E+03 [t
3 Link 34 .00000€+00 -.20093E+02 .00000E+00 - B445SE+04 842008403 .B6168E+04 ~.13447E+04 454826403 68363E«03 ]
) Link 35  -.089341€+03 -.30433E+04 .00000€+00 -.86168E+04 134047806 .921326+04 .14279€+04 - .68363E+03 .33763E+03 3
¢ tink 36 .00000€+00 -.200936+02 .00000€+00 -.92132E+04 -, 14279€+04 .A3519€+04 - . 14687E«04 - .33763E+03 - 27276E+03
b . Link 37 .D0000E+00 -.20093E+02 .00000€+00 - A3519€+04 . 146878+04 . 761836404 -.94268E+03 .27276E+03 -.80370£+03 &
Link 38 .00000E+00 -.20093£+02 .00000€+00 -.78183E+04 ,94248E+03 .73602€+06 - .84127E+03 .80370€+03 .60569€+03 Y
® Link 39 -, 11315E+04 -.39901€+04 .00000€+00 -.73602E+04 .B4127€+03 .70365E+04 .2B108E+04 - 605696403 - .27414E003 g
. Link &0 .00000€+00 -.20093£+02 .00000€+00 -, 703456+04 - .28108E+04 .75042E+06 -.32448E+04 ,27414E+03 - 67404E+03
Link &1 .00000E+00 -.20093E+02 .00000E+00 -.75042E+06 .32448E+06 .TOP21E¢04 -.51946E+04 . OTLOLE+Q3 - . 209556+04
. Link 42 .00000€+00 -.20093E+02 .00000€+00 -.79921€+04 .51946E+04 .102126+05 -, 80968E+04 .20935€+04 - .L6762E+04
0) Link 43 .00000€+00 -.20093€+02 .00000E+00 -.102126+05 .B096BE+04 ,11602E+0S .30031E+0& .(S6T62E+04 . 10970€+05 : !
' Link &b .294126+05 -.83410E+05 .00000E+00 -.11602E+03 -.30031€+06 .13938€+05 12372604 -.109706+05 .614B8E+04 ¢
) Link &5 .00000€+00 -.20093€+02 .00000€+00 -.13938€+05 - 123726404 .97499E+04 .20131E+05 -.51488E+04 -.30962E+04 ¢
.‘. Link 46 .00000€+00 -.20093E+02 .00000€+0Q - . 974P0E+06 -, 20131E+05 .26317€+04 .26757€+Q5 .30962E+06 . 127476404 s
Link &7 .00000€+00 - .20093€+02 .00000E+00 -.26317E04 - 267STE+QS -.31273E+04 . 991136404 - 12747€+04 - .86861E+03 [
b Link 48 .00000€+00 -.20093€+02 .00000€+00 .31273E+04 -.9911SE+04 - .SATSTECOA .16760€+04 .B5881E+03 -.22208E+04 N
3 Link &9 -00000€+00 -.200936+02 .00000€+00 .547S7€+04 - 167506404 - 864148404 - I7O3VE«04 222086404 2BO26E+04
) Link 50 .00000E+00 -.20093€+02 .00000€+00 .B6414E+04 .37939E«0h -.11276E+05 .19791E+04 - .28026E+04 -.22913E+04 !
i Link $1 .00000€+00 -.20093E+02 .00000E+00 . 11276€+05 -, 19791E¢04 . 134436405 .23298E+04 .22913E+04 .32403E+04
Link 52 .20609€+04 837756404 .00000E+00 . 13443E+05 - 23293E+06 -. 14934405 - 456456403 . 32603E+04 - 18990E+04 s
Link 53 -.15251E+04 .B88929€+06 .00000€+0Q .16934LE+05 .465645E+03 - 92890€+04 -, 13900E+03 .18990€+046 .14313E+03
Link 56 .00000€+00 -.20093E+02 .00000€+00 .92890E+04 ,13900€+03 - 414716404 -, 10339€+04 -, 143136403 ,13785€+04 .
Link 35 .00000€+00 -.200938+02 .00000€+00 .41471€+04 _10330€«04 -.31201E+06 .78379€+03 - 13785€+04 -, 13082€+04 L]
.‘ Link 56 ~000008+00 -.200938+02 .00000€+00 .31291E+04 - 78379603 -.52346E+04 .48235E+03 .13062€6+04 . 10777€+04
[ X Link S7 -.26790E+Q3 .19594€+04 .00000€+00 .523468+04 -.48235€+03 -.42299€+04 -, 17876E+04 ~.107T7E+04 -, TT625E+03 %
‘. Link 58 .00000€+00 -.20093€+02 .00000E+00 .42299€+04 ,17876E+04 -.67050€+04 -.10919€+04 .77625€+03 -.33050€+00 :
¥ Link 59 .00000€+Q0 -.200036+02 .00000E+00 .57050€+04 ,10919€+06 -,B81391E+04 ,34748€+03 330506400 ,SS306€+02 (3
p Link 60 .00000€+00 -.200936+02 .00000€+00 .B813P1E+04 - 34768E+03 -.157S0E+05 .43467BE+03 -.55306€+02 - .237366+02 J
5
%, Link Offsets and Tension Data o
v L Length Tension-1 Temsion-2 Oel X1 Oet Y1 Del x2 Oet Y2 Del 1 Oel 2 y
1 .60000E+Q1 .1S7STE+QS .20431€+0% -.11250€+0Q0 .31198E-02 .14SB7E*00 - .44147E-02 .1125SE+00 . 14594E+00
2 .60000€+01 .20431€+05 .161926+05 - .14SS7E+00 .GAI4TE-0Z . (1SS3E+00 -.54483E-02 . 14594E+00 . 11565E+00
Y 3 .60000E+0t .18192E+05 .B37S3E+04 -.11553E+00 .54483E-02 .SO743E-01 - 31135€-02 .1156SE+00 ,59824E-01
& ,60000E+01 .837S3E+04 .73353€+04 - .SOTLIE-0V .31135€-02 .S23I94E-01 .22834E-03 .59824E-01 .S2395E-01
L) S .50000€+01 .7I3S3E€+04 .SO9LOE+0& - . S2IVLE-OV -.22838E-03 .36308E-01 -.23808E-02 .5239SE-01 .JS384E-01 '
B\ 6 .60000€+01 .S0940E+04 .64323€+04 -.36308€-01 .238086-02 .4592BE-01 -.12723E-02 .3863BLE-01 .45945€-01
T 600006401 .54323E+04 .35059€+04 -.45928E-01 .12723E-02 .25022E-01 .10074E-02 .4S94SE-01 . 250428-01 Iy
~ 8 .50000€+01 .35059€+04 .41581€+0& - .25022E-01 -.10074E-02 ,28524E-0% -.82770E-02 .250426-01 .29701E-01 At
 } 9 .40000€+01 .L1S81E+04 .71667E+04 -.20524€-01 ,82770€-02 .SV1112E-01 .282886-02 .29701E-01 .S1190E-01% Ry
10 .60000E+01 .71667E+04 .562849E+06 -.51112E-01 - .2828BE-02 .4487SE-01 - 12234E-02 .51190E-01 ,44892€-01 o
3 11 .60000E+31 .O02849€«04 ,27463E+06 -.LL87SE-01 . V2334E-92 .17696E-01 .BLSOSE-02 .44892E-01 .19617E-01 ‘J
12 .60000E+01 .27443€404 .48214E+04 -.17696E-01 - . B486SE-02 .22045E-0V -.24186E-01 .196178-01 ,33010£-01 ]
)
\
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TRY, Tracked Vehicle Oynamics - Version 1.00

Link Offsets and Tension Dats

L Length Tension-! Tengion-2
13 .50000€+01 .48214€+04 ., 7273SE+04
16 .50000€+Q1 .72735E+04 5668268404
15 .50000E+01 .86826E+04 .S7160€+04
16 .60000€+01 .57160€+04 .16384E+03
17 .600008+01 . 14384£+05 .71594€+05
18 .50000€+01 .71SO4E+0S .SO901E+04
19 .460000€+01 .S0901E+04 .BAKSE+04
20 .80000€+071 .BADLOE+Q46 . 4b5ILE-0L
21 .50000€+01 .44S1LE+04 217216404
22 .50000€+01 .21721E+04 .50159€+04
23 .600006+01 .S0159€+04 620928404
24 .50000€+01 .4620928+04 .70T49E+04
25 .50000€+01 .TO7L9E+04 [ 77B19E+04
26 .50000E+01 .T7819€+04 .BADITE+OL
27 .50000E+01 .B499TE+Q4 .85910E+04
28 .50000€+01 859106404 84591404
29 .600008+01 .84501E+04 835406404
30 .50000€+01 .83540€+04 ,B84028E+04
31 ,60000€+01 .84028E+04 .85988E+04
32 .40000€+01 .85088E+04 ,84527E+04
33 .80000€+01 .86527€+G4 .86693E+04

.50000€+Q1 .86693E+04 872118404
35 .60000€+01 .87211€+04 .93232€+04
36 .A00006+01 .9J2328+04 .34801E+04
37 .50000€+01 .34801€+04 7567438404
38 .50000€+01 .767638+04 . 74081E+04
39 .50000E+01 .74081E+04 .73771€+04
40 .50000€+01 .7S77T1E+04 .B17S7E+04
41 .40000€+01 .817S7E+04 101126405
42  .40000€+01 101126405 . 13033E+05
43 .460000E+01 .13033£+05 .11984€+05
46 .S0000E+Q1 .11984E+Q5 .13993E+0S
43 .60000E+Qt .13993E+05 .22348¢
46 .60000€+01 .22548E+05 .26886E+0%
47 .50000€+01 .26886€+0% .10393E+0%
48 .60000€+01 .10393E¢0S ,S7264E+06
49 .60000E+01 .57264E+04 .Ph3I76E+04
S0 .S00008+01 .94376E+04 .11448E+05
S1  .600008+01 . 114488+0% 134438408
52 .60000E+01 136438405 149488408
$3  .S0000€+01 .14948E+05 .92900E+04
5S4 .80000E+01 .92900E+06 .42TH1E+04
S5 .60000E+01 .42741E+06 .32258E+06
54 .60000E+01 .32258E+04 .52588E+04
ST .60000£+01 .52588E+04 .459226+04
S8 .50000€401 .45922€+04 .67933E+04
59 .60000£+01 .47933E+0& .81465€+04
60 .50000E+01 .B1465E+06 . 15757E+05
Cye Time Time-Step  OW-RPN
B .0031  .0001000 2.500
2 .0032 °.0001000 2.500

PR ACAEINCY SNt 5k

Oel X1
. 22485€-01
.£8345€-01
47690€-01
. 11004£-01
.11555€+00
.22912€+00
. 19024€-01
.325610€-01
.28222€-01
. 14366E-03
. 34094E-01
44315601
491648-01
.55583€-01
.60249€-01
.51092€-01
.50421€-01
.59620€-01
.$9780€-01
.6126826-01
.81787€-01
.61753€-01
61549€-01
.85809€-01
.$9457¢-01
544 16€-01
.52573€-01
.50261€-01
.53601€-01
.57086€-01
L T2944E-O1
.82871€-01
.99559€-01
6984 26-01
.18798¢-01
.22338€-01
.391128-01
61724€-01
.80542€-01
.94020€-01
-10847E+00
.64350€-01
.29622E-01
L22351€-04
37604E-01
.30214€-01
L47893E-01
.58136€-01

el Y1 Del X2
.26186E-01 . 48345€-01
- 19024¢-01  .47690€-01
.20210€-02 -.11004€-01
-.39318€-01 -.11555€+00
- 18578€-01. - . 229126400
- 457196400 . 19024€-01
.30984€-01 . 32610€-01
.S11486-01 . 26222E-01
L17983€-01 -, 1436603
-, 1S515€-01 - 34094E-01

L11012€-01 -, 44315€-01
+17909€-02 -.49164E-01
. 11689€-01 - .55583€-0%
.53343E-03 -.60249¢-01
. 74784€-02 -.61092E-01
STTBRE-02 -.560421E-01
-33545€-03 - .59620€-01
<. 24704€-02 - ,59780€-01
-.53613€-02 - .61262€-01
63982€-02 - .61787€-01
<. 14928E-02 - 4173IE-01

- 4S857€-02 -, 41549€-01

- .96049€-02 - 65809€-01
. 10200€-0% -,59657¢-01
= 10490€-01 - . S4416E-01
-.67320€-02 -.S2573€-01
«.60091€-02 -.50261E-01
.20077€-01 -.53601£-01
-.23177E-01 -.57086£-01
- AACTE-O1 -, 72944E-01
-.S7B3SE-01 - 82671€-01
.21451E-01 - . 99559€-01
.B8373E-02 -.49642E-01

. 14379€+00 -, 187988-01
L191128000 .22338¢-01
L707968-01  ,39112€-01
JITIE-08 L 61724E-01
-.27099€-01 ,80542€6-0t
<161378-01  .96020€-01
16638€-01 . 10667E+00
.66350€ -0t
<.99283€-03  .29622€-01
.T3851E-02  ,22351€-01
.55985€-02 .37404€-01
.34453E-02  .30214€-01
- 12769€-01  .47893E-01
<. TT990€-02 .58136€-01
.260834E-02 . 11250€+00

.
%
=]
N

c-27

b os .

Oel Y2
. 19024E-01
.20210€-02
.39318€-01
.18578¢-01
437198400
.30084€-01
.51168€-01
L17983€-01
. 15515€-01
.11012€-01
17909 -02
.11689€-01
.53343¢-03
T4 TBLE-02
.57788¢-02
.33565€-03
. 26T04E-02
.53613€-02
.43982€-02
. 14928€-02
.45857¢-02
.96049€ - 02
. 10200€-01
. 10490€-01
.67320¢-02

.57835€-01
L21451€-01
.84373€-02
.14379€+00
L 191128400
.70796€-01
A19T1E-08

.7T3851€-02

-.55985€-02

.Jes53e-02
.12769€-01
.T7990€-02
.24834E-02
.31198E-02

Oel 1
.33010€-01
.51953€-01
JATT33E-01
.40829€-01
117038400
5113900
.36358€-01
.60676E-01
J31796E-01
L15515€-01
.358288-01
44351E-01
.50535€-01
.55585€-01
.607128-01
.81364E-01
.40622€-01
594726-01
.60020€-01
.61420€-01
.81805E-01
51923€-01
L62294E-01
L85594E-01
.60572€-01
.54831€-01
.52915€-01
.541226-01
.58398€-01
JT2227€-01
.93089€-01
.85602€-01
99951€-01
L 15977E«00
. 19204E+00
L74237€-04
.40903E-01
L47411€-01
WB17T3E-00
L97451€-01
.10677€+00
.66357€-01
.30529€-01
L2304 1E-01
37563€-01
.32801€-01
.48523€-G1
.58189€-01

Output file

Oet 2
.51953€-01
47733E-01
.40829€-01
.11703E+00
.51139€+00

31796€-01
L15515€-01
.358288-01
44351E-01
«S0535€-01
.59585€-01
.607126-01
-61364€-01
.60422€-01
.S9672E-01
.60020€-01
.61420€-01
.6180SE-01
.861923E-01
LS2294€-01
L68594E-01
.60572€-01
.54831E-01
.52915€-01
.54122€-01
.58398€-01
LR227E-01
.93089€-01
.85602E-01
.99951E-01
<15977€«00
- 19204E+00
. T4237€- 01
40903E-01
J67411E-01
81773E-01
GRS IE-01
. 10677E+00
L66357€-01
.30529€-01
2304 1€-01
J37583€-01
.32801€-01
.48523E-01
.58189€-01
J11255€+00

wheel
Wheel

uheel

Whee!

Ground snd Wheel &

- Page 24

Ground snd \Vheel

Ground and Wheel

Vheei

Wheel
vheel

vheel
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¥ TRy, Trecked Vehicle Dynemics - Version 1.00 Output File - Pege 25
33 L0033 .0001000  2.500
¥ 3% .0034 .0001000  2.500
) 35 0055 0001000  2.500
(0 364 .0036 .0001000  2.500
L 37 .0037 0001000 2.500 .
B 38 .0038 .0001000  2.500
o 39 .0039 .0001000  2.500 . J
: 0 L0040 0001000  2.500 :
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TRY, Tracked Vehicie Oynemics - Version 1.00 output File - Page 26
K)
;‘ QUTPUT AT TiNE 0040
,\‘ Displacements, voloeltln. ond Accthrluen-
A . Thets X-vel Y-vel  Omege X-Accetl Y-Accel Atphe
vehicle .57777!000 ZHMOO! JS3219€-03 - 14305€+03 . 4(SI7IE02 -.399926-02 .10799€+04 .7S202E+04 -, 11048£+02
a‘ wheel 1 - 764368402 .200538+02 42832E-01 .2827SE+03 -,32144E+03 . 15708402 -.45121E+05 -.11749€+03 ,00000€+00 A
l. wheel 2  -.50322E+02 .14571E+02 .(SSBAE-01 -, 16513403 .804I1E€+02 .113966+02 -.20181€+05 - . 2(STIE+0S .00000€+00 5
. wheel 3 - 255796402 .14020€+02 .4S584E-01 - 148506403 - . 4211SE+01 ,11396E+02 .40673E+03 -,14795€+05 .00000€+00 i
1 vheel & - 564026400 .13965E+02 ,45584E-01 -.14703E+03 . 13231E+02 .11396E+02 -.71217€+03 -.13826E+05 .OCOO00QE+00 -
uneel S J20814E+02 . 13B44E402 ,455B4E-01 -, 306386403  .44501E+02 .11306E+02 -.10204€+05 -.69538E+05 .00000€+00
. Vheel & 4206402 137406402 .4SSBAE-01 - 116566403 - 118136402 .11396E+02 191506404 .17314E+05 ,00000£+00
d wheat 7 TITOSEA02 . 14248802 . 528328-01 -.38732E+03 - 50844E+03 .157086+02 145006405 -.32721€+05 .00000E+00 .
Link 1 - 10535801 267046402 311136401 - 316666403 _74487E+01 - .L7793E+00 -.16573E+05 .13927E+05 -.30491€+03 »
Link 2 -.T2076E«01 .26045E+02 .30942E+01 -.27533E+03 .S1925€+01 .SATS1E-01 .24678E+05 -.54822E«04 .19848E+03
'Q Link 3 -, 133496402 .27270€+02 ,30826€+01 - . 298426+03 _I3470€+01 .92602E+00 .55889€¢05 -.41407E¢04 ,13504E+04
! Link & - 19467E+02 .27623E+02 .308A1E+01 - 34A53E+03 .(2859€+01 .14I00€+01 .12120€906 -.20789€+04 ,95391E+03 '
Link 5 -.23546€+02 .27827TE«02 .31322E+01 - . L107TE*03 . 94740E«01 -.20526€+01 .46581E+05 -.83539€+04 - 32296E+03 4
D Link & - 316048402 .27937E+02 31143401 - 44S13E+03 191266402 - . 17631E+G1 .T21T4E+05 . 19814€+04 . 3P444E+03 :
3 Link 7 -.37625€+02 .28271E+02 .30STPE+01 -.4344TE+03 .19719€+02 .33260E+01 .40S74E+05 .39USOE+04 - .28096E+03
Link 8  -.43830E+02 286168402 311128401 - . 39331E+03 _14717€+02 -.37S42E+01 .12294E+06 - .24529€+05 .11S74E+04
Link 9 -.49589E+02 .28968£402 .30523E+01 - 348106403 _13093E+01 .52600E+01 .12620€+08 .86594E+04 - .82414E+03
Link 10 -.55501E+02 .29288E«02 .31233€+01 -.26523E+03 _.29835E+01 -.46972€+01 -.19ST0E«05 .SS118E+04 .BO026€+03
Link 11 - 61417E002 296406002 .30421E+0) -.19553E+03 . 13296E+02 .7OB24E+01 -.14882€+06 .3I3972E+05 -.45405€+04
¥ Link 12 - 67390E+02 .29941€+02 -.313886+01 - 17046E+03 - 27553E402 -.357S1E+01 - 10489€+06 - .66421E+05 . 1377BE+06 e
[\ Link 13 - 73377€402 .30404E+02 .29797E+01 -.13344E+03 -.10808E+03 .28130€+02 .L8970E+05 .34896E+05 .20359€+04 ¥
' Link 16 - 790316402 .29551€+Q2 -.260793E+01 - .SI372E+02 - 15727E+03 -.192016+01 .1722BE+06 - .38179€+05 .B11866+04 o
Link 15 - B3383€+02 257438402 -.21825€+01 .74630€+02 - . 14315€+03 . 12272€+02 .10037E+06 .S490TE«QS .25359€+05
Link 16 - 84506E+02 203388402 -.140128+01 ,92378E+02 -, 12042E+03 .23259€+02 .64690E+03 -.51788E+05 .34TT6E0S ¥
Link 17 - B2046E+02 .15015E+02 - .90195€+00 .12726€+03 -, 10978E+03 -.60281E+01 .14937€+06 -.10029€+07 . 3I7754E+04 ¢
Y Link 18 - T7007€402 114388402 -.30031€+00 -.10104E+02 -.23110€+03 -.10885€+03 -.12971€+07 - 99081E+06 -.42206€+05 !
Link 19 -, 714238+02 .961328+01 - 32105E+00 -.529086+02 - 41219603 .42783E+02 -.9264226+04 - .11461€+06 - . 16749€+05
[N Link 20 -.65803E+02 .75983E+01 - .35210€+00 29831€+02 - .22(27E+03 .17713E+02 .1S506€+05 .70353€+05 -.12696€+05 ‘3
s Link 21 -.80299€+02 .S3011E«01 - .43174E-00 ,65447€+02 - 18185603 .45454E+01 .39089€+05 .74783E+05 -.990126+03
Link 22 - 54943E+02 (266688401 -.48535€+00 .92035E+02 - 10261€+03 .2B781€+02 .628B74E+05 - .29514E+05 .24762E+04
Link 23 -.49288€+02 .128808+01 ,346385£-02 .92036€+02 . 14391E+02 134738402 .61300€+0% -, 185166405 192736404
Link 26 +.432668+02 .13990E+01 .32318€-01 608856002 .41635€402. - .S620SE+01 .JOTLLEQS -.235696+05 .10388£+02 A
A Link 28 - 37234E+02 .13352E+01 - SITSOE-01 439868402 _19374E+02 .V1178€+0t . 15502E+0S .20127¥+0% -.30570€+03 ~
i Link 20 - 311956402 . 125T9€«01 .2520878-01 .32041€+02 - 11443€+02 - 836126401 .11153E+08 .A7955E¢04 .15335E+04 K
! Link 27 -.25149€+02 .12740E+01 -, 21502E-01 182018402 - 248336402 .1317TE+Q1 .97951€404 - . 68447E+04 ,18515E+04 .
P Link 28 -.19099€+02 .12424E+01 . 10174€6-01 .62934E+01 -, 103S8E+02 .370336+01 .46777E+04 .10365E+05 . 16963E+03
\ Link 29 -.130458+02 .12667E+01 - 20048E-02 -.87439€+00 - 16914€+01 .13133E-01 .490S3E+04 .49B803E+04 . B84424E+03 N
. Link 30 - .498008+01 . 12451E401 < 57B64E-02 - .4B912E+01 - SS7OSE+Q1 - 378506401 .38967€+04 ,12B88E+05 . 18996£+04 \

¢ Link 31 -.93301€+00 .1223T€+01 - 27999€-02 -.81206E+01 - 112896402 -. 120926400 .27046E+04 . 12434E+05 - .4 7086E+03 .

: Link 32 JS120TE201 (1204401 L 11976E-01 - 11628E+02 -, 72733£+01 .23458E¢Q1 232556404 .22501E+05 -, 23795E404 |
tink 33 JIVIB3EY02 L 32611E0Y - SST107E-02 - . 151356402 - G1874E+Q1 -.S6017E+00 .5S247E03 .B9873E+06 -, 19545E+03
’ tink 34 J1T2026402 12448401 - 18387€-03 - 202486402 - 16763E+02 -.59281E+01 - S4920€+04 . 1SZBBE+05 134586404

P Link 35 L23299€+02  .12000€+01 - 1S810E-01 - 26404E+02 - .20686E+02 .149S7E+01 - 625348406 ,164056E+09 - . 23857E+04
e Link 36 (293526402 . 127V1E+01 . L&B30€-01 -.3331BE+02 -.13203E+02 .18091E+01 39513404 .GOA99E+05 - .39537E+04 n
2 Luing 37 LJ5404E+02 . 13054E+01 - . 3389LE-01 - .34991E+02 . 18074E+02 .43I783E«0V - 14947E+06 _TOASIE06 . 157I1E«04 ‘

3 Line 38 LA14S56402 137326401 L 54986E-01 - 4122BE+02 .S6821€+00 -.82521E+01 - 233126405 -.434BLES0S - . 17486E+04 ‘
Link 39 4TG83E+02 12165601 - 103546400 - JO080E+02 - 42924E+02 .81IP1E+01 - . 55544E+04 - 47161E+0S - 6C067E+03 <3

» Link &0 JS3457E+02 .195237€«Q1 20653800 -, 1497BE+0Q -.46525€6+Q2 -.14SITE~02 .51883E+04 .LOSOSE+0S -.71786€¢03 Y
Link &1 J59290€+02 (312016401 328476400 . )9824€402 -.73TSBE402 - .20426E+02 .4747BE+QS . 1258TE+04 .73143€+04

. Link 42 .45202€+02 .42609€+01 . 34922€-01 .90379€+02 -.10191E+03 -.252126+02 .44783E+05 .19324€+06 .I7751E+05 N
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TSR S PO X

ey, Trecked Vehicle Dynmmics - Version 1.00 Outpst Fite - Pege

Oisplecaments, Velocities, snd Accelerations

X Y Theta X-Vel Y-vel Onege X-Accel Y-Accel Alphs
Cink T125TE 49550€+01 151636400 . 145356403 - . JT144E-QF - 418348402 -. 112906405 .24I7VE«0S .S6140E+05
Link JJTT2BIE+02  [59633E+01 L 13703E+00 ,1S320€+Q3 - .36570E+03 .54024€+02 .67T2SE+06 -.18474E+07 .24207E+05
Link B1701€+02 .90701E+01 . 11034E+01 - .91265€+02 -.60039€+02 .591B0€+02 -.14.09€+06 -.3S6T3E+05 -.25099€+05
Link L83062€+402 L 147S4E+02 L 15823E«Q1 -,34067E+03 -.CA494E*02 .197TT1E+02 - .BABTOE+US .93287€+05 - .99024E+04
Link JO1382E402  .20296E+02 215556401 - 486506403 -.28393E+03 .S2BAVE+01 - 47453E+05 . 3SBTTE+06 -.16559€+05
Link JJONIES02  23952E402 . 27BR1E+01 - .LB80TSE+QY - .36876E+03 -. < ATOGESQS -, 107C2E+06 - 2B521€+05
Link T1096E+02 . 24904E+02 -, 3J0871€+01 - 4S1S3E«Q3 -. 166126403 -. .2BB10€+04 - .T4SB0E0S -, 16821E+05
Link 31156402 (25157E+02 301336401 - 413646403 .11000€+02 . < JOTTTESQh - . 7B6S1E+05 - . 92255E404
Link S9I29€402  .25637E*02 - .310S8E+01 -.34105€+03 .BL5T6E«02 -.29399€+02 .13554E+05 .S53I99E+05 -.27188E¢04
Link S31T26402  .2589TE+02  .29593E+01 - 263256403 .11198£¢03 . 18064E+02 . 172818409 -.23742E+04 -.74603E+06
Link AT2108+402 262818402 - .30868E401 -, 159916403 653818402 - .A0748E+01 . 181126+05 -.55593E+05 ,S2052E+04
Link A12026402  2STTSES02 -.30368E+01 - 119318403 .10312£+03 -.38373E+01 - . JA0STE+0S .5499€+0S .4897T3E«04
Link L35280€002 .25T43E+02 . 30458E+01 LTA369E002 L I4TSIEX02 - 410088405 .19762E+05 .61796E+03
Link J29249€+02 259126402 -.31020€+0% -, .55307€+02 - B7520€+Q1 - . 14337€+05 .S912TE+QS -.377S8E+04
Link L23281E+02 . 26425€+02 .29370€+01 -, WSITI2E+02 L 14817E+02 - A3SP3E+05 .62642TE+0S -.46099€+03
Link 1T296E¢02 . 26933E+02 -.31104€+01 -. JTTOMBE+Q1 . Q1345E+00 -.74609€+05 .7S484E+04 .18202E+04
Link L112228402 26719802 -.31028E+01 JS938SE+01 - 9BBLOE400 -, 133826406 - 329656404 .46294E403
Link JSO097TBE+01  .26603€+02 .313%4E+01 J2130E+02 - .63404€+00 - .494026+05 .23454E+05 .58787¢+03

iﬁ

Forces and Moments

X Y L]
Vehicle 2T940E+05 . 19462E+06 -. 161626407
uheel - 201888+05 -.36423E+02 ,00000€+00
viheel - 234 10E+06 - .28502€+04 .00000E+00
uheel 47180€+02 -.17162E+04 .00000€+00
wheel - 826126402 -.16039€+04 .00000E+00
wheel - 11837€+04 -.80665€+04 .00000E+00
Vheet 45413403 . 20084E+04 .000COE+00
uheel JAAOS1ESOL -, 10144E+05 . 00000E+00
Link < 4L2082E+01  90470E+02 ,00000€+00 . ASITTESQS - 222366+05 109356404 .49929€+02 579526401
Link - .20093E+02 .00000€+00 . .10935€+04 - .20953E+05 . 82850E+03 -.57952E+01 .45299€+02
Link .20093E+02 .00000E+00 . LB2850E+03 -.18047E+05 ,5292BE+Q3 -.45299€+02 .45658E+02
Link .200938+02 . 00000€+00 JS292BE+403 -, 11744E+QS  .4L127TE+03 - .45658£+02 -.17950€+03
Link .20093€+02 .00000€+00 . AL127TEAQY - 828306404 . 26958E+02 .17959E+03 -, 164156E+02
Link .200938+02 .00000€+00 . .26958E+02 - .45300€+04 . 15008E+03 .16616E+02 .29251€+08
Link .20093€+02 .00000€+00 . L 150086403 - 24201604 .3I7781€+03 --.29251€¢03 -.46329€+03
Link .00000€+00 . 377816403 (39730€+04 - .877626+03 .4L6329€+03 61013403
Link .00000€+00 -. JB7762E+03 . 10535405 -.40724E+03 -.51013E+03 - S6043E+03
Link .00000E+00 -, AOT20E+Q3  .95170E+04 -.10033E+03 .56063E+03 .78767€+03
Link -00000€+00 -. L10053E+03 . 17789€+04 .16861€+04 -.7876TE«Q3 -.64812€+03
Link .00000E+00 -. JEBEIELDL - T SS2E+04 - 17LTTECOL  (6L812E+03 . 207S9E+04
Link .DO00OE+00 . JITATTEOL - 11187E+06 . 76603E402 -.20739E+04 - .91040E+03
Link .00000€+00 LT86Q3E+92 |, 78398E004 -.18886E+04 .91040E+03 .22809€+04
Link . .00C00E+00 - .78308E+04 . 188846E+04 130506905 .98644E+03 - 22B09€+04 28544E+04
Link . . .00000€+00 - .13059€+05 -.98646E+03 . 13093E+05 -.18881E¢04 - . 26544E+04 -.12921E+04
Link - JO345E+05 -, .00000E+00 -, 130936405 .16861E+04 _31205E¢05 -.44968E«05 . 12921E+04 -.71149€404
Link <.30792€+05 -. .00000€+00 -.31205€+05 .46968€+05 -.54520E¢04 .12633E+04 .71149€+04 .12433E+05
Link .00000E+00 -. .00000€+00 .54520E+04 -.12633E+04 -.59326E404 -.46P64E+04 - . 12433E+05 -.21329€+04
Link . 000Q0E+00 00COOE~Q0 .S9326E+04 .4O964E+04 - .51263E+04 -.10180E+04 ,21329€+04 -.12621E+04
Link .D0000E+00 -.20093£+02 .0OC00E+00 .S1263E+04 .!0180£+04 -, 30934€+04 .28908E+06 . 12621E+04 . 187L4E+04
Link .00000€+00 -.20093€+02 .00000€+00 .30936E+04 - .2B908E¢04 .I17SB3E+QY ,13762E+04 - .18746E+04 -.16453E+03
Link .00000€+00 - .20093E+02 .00000E+00 -.17S83E+03 - 13762E+06 .33634E+04 .433L0E+03 . 16453E+03 -.15076E+04

FY-€nd 1 FX-End 2 FY-End 2 N-End 1 M-End 2
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-
Forces and Moments )
X FY L] FX-End 1 FY-€nd 1 FX-End 2 FY-€nd 2 M-End 1 M-End 2
tink 26 .00000€+00 -.20093€+02 ,00000E+00 - .33434E+04 - 4IJL0E+03 .S2741€+04 - J7T201€+03 .15076€+04 .36658€+03 7
Link 23 .00000€+00 -.20093€+02 100000€+00 -.52741E606 .77201€+03 .40803E+04 .29467E+03 -.364S8E+03 -.60757€+03 ~
f Link 26 .00000€+00 -, 20093E¢02 .00000€+00 - .50803F+06 - 29467€+03 .66602E+04 .66813E+03 .6Q07S7E+03 .69180€+03 >
! tink 27 .00000E+0Q -.20093E+062 .00000E+00 - .56602E+06 - 56813E+03 .71495E+04 ,33230E+03 -.59180E+03 ,26729€+03 -
] Link 28 .00000E+00 . 73564E+03 .00000€+00 - .71695€+04 -.332306+03 .751686+04 .13561€03 -.26729€+03 -.33180€+03 A
o Link 29 .00000€+00 -.20093E+02 .00000E+00 - .TS168E+04 - 13561€+03 .77T719€+04 .41468E+03 .33189€+03 -.32017€+03 {
Link 30 .00000E+00 .4492SE+03 .000Q0€+00 - .77TIVE+Q4 - . L146BE+03 ,79661E+04 . 61456€+03 .32017€+03 .30825€+03 -
Link 31 - 107026402 .22367€+06 .DO000E+00 -,7964)1E+0h - 61456€+03 .81154E+04 - 96514E+03 -.30825E+03 236126403
& Link 32 .00000€+00 .S4282£+03 .00000E+00 - .81154E+04 .96S14E+Q3 . B2344E+04 -.33324€+03 -.23612E+03 -.27857€+03
' Link 33 .00000€+00 -.20093E+02 .00000E+00 -,82344E+04 .33324E+03 .B2651E+04 .15419€+03 .278STE+03 -.42964E+03 ¢,
Link 34 .00000E+Q0 . 4P933E+03 ,00000E+00 - 826516406 -, 1S4 19€+03 .TPTO5€+04 .44064E+03 . 42964E+03 . 57500€+03
Link 35 -.18744€403 . 34124E+04 .00000E+00 - .79795E+04 - .44P64E+03 .T7B418E+04 - 22319€+04 -.57600E+03 .16143€+03
Link 36 .00000€+00 -.20093E+02 .00000E+00 -.7B418E+04 .22319€+04 .B0L72E+06 .21653E+03 -.16163€+03 .35104E+02 Ji
§ Link 37 .00000€+00 -.20093E+02 .00000E+00 - .504T2E+04 - 21453E+03 .79695€+06 .63418E403 - 3S104E+02 - 840426403 »
) Link 38 .00000€+00 -.20093E+02 .00000€+00 -.79695€+04 -.A3418E+03 .A7ST3E+04 -.160696¢04 .B84042E+03 .82930€+03 ¢
| Link 39  -.11900€+04 -.(3806E+04 .00000E+00 -.67S7TIEO4 . 16069€+04 .76585€+04 .30137E+03 - 82930403 -.10071€+04 N
Link 40 .00000€+00 -.200936+02 .00000E+0Q -.74585E+04 -.30137E+03 .79283E«¢04 ,243256+04 .10071€+04 -.95228E+03 ot
. tink 41 .00000€+0G -,20093E+02 .D0000E+00 -.79283E+04 -.2632SE+04 .10397E+05 .A9980E+04 .95228£¢03 -,31074€+03 o]
Link &2 .00000€+00 -.20093€+02 .00000€+00 -.10397€+05 -.80980€+04 .12726E+05 .19066E+05 .31074E+03 - .273527€+04 -
Link &3 .00000€+00 -.20093€+02 .00000E+00 -, 12728€+05 -.19066€+05 .12138E+Q5 .20354E05 2752704 .95028E+04
i Link &4 .33797€+05 -.78334E+05 .00000E+00 -.12138E+05 -.20354€+05 .135586+05 .26210€+04 -.95028E+04 .25890€+04 5
g Link &S .00000E+00 -.20093E+02 .00000E+00 -,135586+05 -.26210€+04 .60647E+04 .78411€+03 - .25890€+04 -.21707€+04 |.
Link 46 .00000€+Q0 - ,200938+02 .00000E+00 -.5064TE+0h - 7B6Y1E+03 .1S474E+06 .56571E+04 .21707€+06 ,91855€+02 ]
X Link 47 .00000€+00 -.200938+02 .00000E+00 -.15474E+04 - . 56571€+04 - .92014€+03 .13933€+0S -.91855€+02 -.67304€+03 !
» Link 48 .00000£+00 -.200936+02 .00000€+00 .92014E+03 -, 13933E+05 -.15854E+04 .A3783E+06 .67304E+03 -.55599€+03 '.
W Link &9 .00000€+00 -~.20093E+02 .00000E+00 .15854€+04 - _B3783E+04 -.14356€+06 .45202€¢0( .55599€+03 .325136+04
’C Link 50 .00000€+00 -.20093E+02 .00000E+00 .14356E+04 -.45202€+04 -.18349€+04 .45043E+03 - 325136404 -.25882E+04
Link 51 .00000€+00 -.20093E+02 .000C0E+00 .18349E+04 - 45043E+03 -.11301E+04 .335136¢06 .25882E404 .34181E+04 ¢
K Link 52 85666403 252526404 .00000E+0Q .11301€¢04 - 33S13E+04 -.10171€404 702656403 -.34181E+04 - 14557€+0¢ \
Link 53 -.28825€+03 .16229€+04 .00000E+Q0 .10171€+04 -, 702656+03 .21300€+03 -.3B111E+04 .14557E«04 .29604E+03 v
Link 54 .00000€+00 -.20093E+02 .00000E+00 -.21300€+03 , 3BT1T1E+04 -.16625€6+04 - 933116403 - .20604€+03 . 1080604
- Link 59 .00000E+00 ~.20093E+02 .00000€+00 .16623E+04 93311403 - . I7T949E+04 . 11460€+03 -.10806E+06 -.16318E+04
L Link 34 .00000€+00 -.200938+02 .D0000E+00 .37949E+04 -, 134606403 -.4S404LE+04 .32093€+04 .163188+04 .13937E+04
By Link ST -.91578E«03 .74967€+04 .00000E+00 .45404€+04 - 320938404 -.69315E¢0h - 104126404 -, 13937E+04 -.61622€+03 ‘g
Link 58 .00000€+00 -.20093€+02 .00000€+00 .6931SE+04 104126404 -.10811€+05 -.42841€+03 .61622E+03 - . 13952603 '
Link 59 .00000€+00 -.20093€+02 .00000E+00 .10811E+05 . 62861€+Q3 - . 17770€+05 - 779946403 . 13952E+03 -.627506+02 ‘
- . 200938402 ATTTOE0S . 77994E+03 - .2137BE«Q5 .45OTTE*03 .627SOE+02 - .49929€+02 «
* .
o Offsets and Tengion Data
W Length Tension-1 Tension-2 Det X1 Del T1 Det X2 Det Y2 Del 1 Det 2 *
: .60000€+01 213836405 .22263E+05 -.15270€+00 .32841€-02 158836400 -.78106£-02 .15274€+00 .15902E+00 whee! & .
.50000€+01 .22263E+05 ,20969€+05 -.15883E+00 .78106£-02 .14966E+00 - .SPITIE-02 .1SON2E+00 .14978€+00 .
.80000€+01 . 20989€+05 . 18054E+05 -. 14P66E+00 .59V796-02 . )12B90E+0D -.378D6E-02 .14978E+00 ,12896E+00
.60000€+01 . 18054E+05 . 117526405 -.12890€+00 .37806E-02 .83887E-01 -.31519€-02 .12896€+00 .83946€-01
.60000E+01 .117526+0% .B2830E+04 -.83887€-01 .31919€-02 .S9164E-C1 -.19256E-03 .B3946E-01 .S59165€-01 >4
.A00C0E+01 . 82B30€+04 ,45ILE+04 -.SPV64E-0V . 192S4E-03 .32357€-01 -.10720€-02 .59165€-0t .32373€-01 .

.60000E+01 .45324E+04 .244D4E+04 -.32357€-01 .10720€-02 .17284€-01 -.26986€-02 .3237SE-01 .17496E-01
L60000E+01 . 24494E+04 . 406BBE+04 -.172B8E-01 .26986E-02 -.28379E-01 .62687€-02 .17496E-01 29063E-01
.50000€+01 .40488E+04 .10543E+05 .28379€-01 -.62687€-02 -.75253E-01 .290886-02 .29063E-01 ,73309€-0t
.60000E+01 .10543E+05 .95183E+04 .75253€-01 -, 290886-02 -.67984E-01 .71807€-03 .7S309€-01 .67988£-01 Fd
.60000€+01  .95183E+04 .24510€¢04 .67T984E-01 - .71807E-03 -.12706€-0% -.12043E-01 .67988€-01 .17507¢-01
.60000E+01 . 24510€+04 .4060SE+0&4 . 12706E-01 .12043E-01 .26180E-01 .12484E-01 .17507E-01 .29004€-01
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' Link Offsets end Tension Data
! L Length Tension-1  Temsion-2 et X1 Del M1 Oel X2 Oel ¥2 Ol t el 2

H : 13 .50000€+01 .40605€+04 ,11214€+04 -,26180€-01 -, 12484€-01 .T9910E-02 - .34716E-03 .290046-01 .80097¢-02

.‘ 14 .60000€+Q1 .11214E+04 306406404 -.79910€-02 .54716£-03 -.55998€-01 ,13490€-01 .80097€-02 .57600¢-01

»'l 15 .50000€+01 .50640€+06 130968405 .55990€-01 -, 13490€-01 - .932B0€-01 -.70476E-02 .S7T600€-01 ,93546E-01 J
() 16 .50000€+01 .13096E+05 132016405 .93200€-01 ,704748-02 -.93520€-01 . 12044E-01 .93544E-01 .94293£-01 f
" 17 .60000€+01  .13201€+03 .54390€+05 .93S20£-01 -,12044E-01 -.22290E+00 .33549€+00 .94293E-01 .L027TBE+OQ uheel 1

18 .60000€+Q1 .S63P0€+05 559206404 222906400 - IIS4PE+00 .3BPLIE-0) - BOBIOE-02 .4D27BE+00 ,I9943E-01 uheet |
J38943£-01  BBA10E-02 .42376E-01 .JISLGE-01 .30943E-01 . S4047E-0t

. 20 .60000€+01 .7S665E006 ,S52264E+04 - .42376E-01 -.33546€-01 .36616€-01 .72713E-02 .S4047€-01 .37331€-01
] 21 600008401 .S52264€+04 423418404 - . 366166-01 - . 72713€-02 .22097E-01 -.20649€-01 . 37331€-01 ,30244€-01
by 22 .600008+01 .42341E¢04 138748404 -.220978-01 .20649€-01 -.12559€-02 -.9Q301E-02 .30244E-0V .99100€-02
kW 25 600006401 138748404 339136404 ,12599€-02 .96301E-02 -.240256-01 -.30963€-02 .99100€-02 ,24223€-01 q
0.‘ 26 ,600008+01 .33913E+04 .53303€+04 .20025€-01 .30963€-02 -.37672€-01 .55143€-02 .24223e-01 .3807¢€-01
'. 25 (600006401 .533038¢04 408748404 .37672€-01 - 55143E-02 -.434306-01 -.210488-02 .38074E-01 .43481€-01
5 26 .500008+0% .S0874E+06 ,669348+04 434306-01 ,290488-02 - .47S73E-01 - . AT723E-02 .434818-01 .478126-01
27 .60000E+01 .449388+04 .T17726+0k  ATSTIE-0V 4T723E-02 -.51291€-01 -.237366-02 .478128-01 .S1264€-01
28 .60000E401 .717726+04 .75180€+04 .51211-00 . 23736€-02 -.53691E-01 - .96867TE-03 .51266€-01 .S3700€-01 Ground
L 29 .60000€+01 731806404 778296404 S369IE-01 . 96887E-03 - S5513E-01 -.29620€-02 .53700E-01 . 55592€-01
30 .50000E+Q% .77829€+04 .79870€+04 SSS\3E-01 .29420£-02 -.56884E-01 -.4L3897€-02 .555926-01 ,570%5€-01 Ground

31 .60000E+01 .79878E«04 .31T26E¢04 .56886E-01 .43897E-02

32 .60000E+01 .81726€+04 . 824318+04 S7947€-01 - 589318E-02
1' 33 .40000€+01 .824318+04 .82645€+04 .S8831E-01 -.23403€-02
3 34 .60000€+01 .82665E+04 .T9922€+04 .59036E-01 ,11014€-02
'l 35 .60000€+01 .79922€+04 815326404 S6M06E-01 ,32117¢-02
Ly

STO6TE-01 .58938£-02 .STOSSE-01 .S8376E-01 Ground end Wheei &
.58831E-01 .23803E-02 .58376E-07 .38879E-01 Ground

.59036E-01 -.11014E-02 .58879€-01 .59047¢-01

.56996E-01 -.32117€-02 .59047€-01 .S7087€-01 Ground

J56013€-01 . 15962E-01 ,57087€-01 .58217€-01 Ground eng Whee! 5
SIT4808-01 - 15466€-02 ,58237¢-01 . 37S01E-O1

.56925€-01 -.43299€-02 .57301€-01 .S57105€-01

L48266€-01 . 11478E-01 ,S7105€-01 .49612€-01

16 .50000€+01 .81532¢+04 .30501E+04 .56013E-01 -, 15942¢-01
37 .60000€+01 .80501€+04 .79947€«04h .57L80€-01 .15446E-02
A 33 .60000€+01 .7994TE+04 .GLSTESOL .S692SE-01 ,45299€-02
2k 39 .60000E+01 .494STE+04 .76644E+06 _4B264E-01 -.11478E-0t

R

S0000€+01 .SB649€+04 . 13964E+05 .11053€-01 .40L08E-01 .4657268-02

JO57208-02  .99525E-01  .11325€-01 -.598453E-01 . 99741E-01 .60907E-01

J54703E-01 -.21527€-02 .49612E-01 ,54746€-01 Ground and Wheei §
40  .500006+01 .76844E+04 829306404 SG703E-01 ,21527€-02 -.56631€-01 -.17I75E-01 .54744E-01 .59236€-01
LN 41 .60000E+01 .82930€+04 137506405 .S6A31E-01 17ITSE-01 -.74265E-01 -.6427T1E-01  $9236€-01 .98215€-01 X
- 42 .60000E+Q1 .13750£+05 .22923E+05 .74265€-01 .4471E-01 -.90899€-01 -.13619€+00 .98215E-01 .1637¢E<00
43 .60000€+0t .22923E+Q3 .23599€+05 .PO089PE-01 ,13619€+00 -.86702E-01 -.145)9E+00 16374E+00 . 16928€+00
4 .60000E+01 .23499€+05 .13809€+05 .867026-01 ,14339€+00 -.96B40E-01 - 18721E-01 _169286400 .98633E-01 wheel 7
4 45  .60000€+0Y .13809€+05 .611546¢06 . 96840€-01 .18721€-01 -.43319€-01 -.56151£-02 .98433€-01 .43681E-01
I 46 .600008+01 .611548+04 . S8649€+04 43319¥-01 _S6151€-02 - 110538-01 -.(0400€-01 .436818-01 .418928-01
'y &7 . -.99525€6-01 .41892€-01 .99741E-01
: 49 .50000€+01 .85270€+0k 47427E+06 -.11325E-01 _SOBLSE-01 .10255€-01 -.32287€-0t .460907€-01 ,33877%-01
P SO .600008+01 .47427E+04 . 1BBLE+O4 - 102S5€-01 ,32287E-01 .13106E-01 -.32174€-02 .33877€-01 . 13495€-01
' $1  .600008+01 .18894E+06 .3S367E+04 -.13106€6-01 .32174€-02 .80719€-02 -.239388-01 .13495€-01 .25262¢-01
l‘. $S2  .60000€+01 .35367E+04 .123626+04 - 80T19€-02 .23938E-01 .72650€-02 -.50189€-02 .25262€-01 .B8301E-02 whee!( 4
53 .S0000€+01 .12362E¢04 .38170€+04 -, 726506-02 .SO189€-02 -.15214€-02 .27222£-01 ,B8301€-02 .27264E-01 wheel 6

54 .00000€+01 . 33170E+04 . 19065E+06 . 15214E-02 -.27T222E-01 .1187S€-01 .66650€-02 .27264E-01 .13618£-01
$5 .400006+01 .19065E+04 ,37966E+04 - 1187SE-01 - 486S0€-02 .27108E-01 -.818406-03 ,136186-01 .27119€-01

" $6 .S0000€+01 .37966E¢046 .55601E+04 -.2T106E-01 .81860E-03 .32432€-01 -.22924E-01 .27119€-01 .39715€-01

" ST .60000€+01 .55601€+04 .700926+04 - . J2432E-01 ,22924E-01 .49511E-01 .74373E-02 .3I971SE-01 .SO066E-01 uheel S

-~ 58 .60000E+01 .70092E+04 .10829€+05 - .49511E-01 ~ . 74373E-02 .77223E-01 .44901E-02 .500646E-0% .77353E-01

- $9 .60000E+01 .10829€+05 .17787E+0S -.77223E-01 -.44901E-02 .12493E+00 .SST10€-02 .773SIE-01 .312705E+00

~, 60 .50000E+01 .17787€+05 .21383E+05 -.12593E¢00 - .SS710€-02 .15270€+00 - .328416-02 . 12705E+00 .15274€+00 \
\J

R Cye Time Timm-Step  DW-RPW A

W 3] L0043 .0001000 2.500

.. .0042 .0001000 2.500

*a ‘v-:,.\ 's:f\-‘ \}'\- ~ \. L™ ™ X
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1Y, Tracked Vehicie Dynamics - Version 1.00

QUTAUT AT TiNE

0030

Oisplacements, Velocities, and Accelerstions
X Y

Vehicle

wheet
wheel
wheel
Whee!
uheel
hesl
wheel
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Lirna
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
tink
Link
Link
Link

’. a f f ’ .. l,a‘ ..f

OO NG VNN = YO A& W

- 72025€+00 ,24149€+02
- T6195€¢02 . 19733€+02
- SOLPOE*02 . 14640€+02
- 25T2SE+02 . 14009€+02
- 711386400 . 13970£+02

26504€+02 13855802

h9I0SEL02 . 1374%E+02

33268402 136426402
- 13588E+01 ,267188+02
< TLOITE+0Y 269528402
< 13834€002 272736402
« 19TTSE+02  .27623E+02
- 25905€+02 278318402
-.31989€+02 . 27957€+02
-, 38007€+02 . 28285E+02
- 43080E+02 ,28823€+02
- L9BTSE02 . 2897S5E+02
«.55779€+02 .2929TE+02
-.61684E+02 .29644E+02
- 675926402 .29907€+N2
<. 734748402 .303°TE+02
« . T9034E02 ,293908+02
- 83333802 . 25603E+02
-.BA374E+02 .20191E+02
- 81883E+02 .14906E+02
< JTT107€+02 . 11192E+02
< 714816402 91439601
= O5TTRE+02 . TITILEQ
-.50229€+02 .51420€+01
+ S4831E+02 ,25432E+01
< ADIGAEX02 1296 1E«01
< 431788402 ,142982+01
-, 371766402 . 13586€+01
<. 311868402 12545€+01
«. 251208402 124798401
<. 190868402 . 12373E+01
+, 130428+02 |, 12720E+00
- .69920€+01 124T3E+01
<. 93956E+00 | 12226€+01

LSV140E+01 | 12480€+01

L11167E+02 | 126708201

ATZI9€402 L 12420€401

J2327T1E«02 L 1394TE«01

.29%20€+02 . 12784E+01

.35364E+02 . 13185E+01

L614106+02 . 13533€+01

LLTLS50E402 . 11981E+01

LS3455€02 . 15316E+01

.S93S1€+02 .31074E+01

.65310€+02 ,41839€+it

SRt

0 Thets
- .54545€-0%
. 78540€-01
.56980€-01
.56980€-01
.56980€-01
.56980€-01

.31125€+01
.30611E+0%
.31082€+01
.30568€+01
.31185€-G1
.3C.78E+01
- . 31405€+01
.30045E+01
- . 26768E+01
= . 21605E+01
. 136466401
.90280¢ -00
+ 42112E+00
« 282T3E+00
+.33759€-00
- .42B65€+00
~.45731€+00
JATIT9E-01
.26927¢-01
~.51120€-01
.173828-01
L 19274E-01
. 13966€ - 01
-.18528€-02
- .81189¢-02
«.29105E-02
.13019€-01
-~ .6050Q€-02
- .44598E-02
- . 14858€ - 01
L44B842€ -01
~.29509€-01
4LTI7E-00
- . 96416E-01
L19657E+00
.30909€+00
.30323€-01

A0 00" 280~ 00 e i o b
X-vel Y-Vel
- 141886403 . S51977€+02
. 19082£403 -.31906€+03
-.18343E+03 .57232E+02
- 14593E+03 -.18057€+02
< 147816403 -, 158318403
- 31138603 -.13992€+02
- 11198E+03 (26315802
- .36871€+03 -.58333E03
-.29380£+03 . 18395E+02
-.30019€+03 . 11962E+02
- 283198403  .52486E+01
< 2TS60€+03 -.45929€+01
-.30572€+403 .13213E+01
- 3264788403 . 19098E+02
- 518226403 .89910E+01
- 28158E+03  .64318E+01
- . I5351€+03 .97862E+01
- .28851€+03 . 12070E+02
- 29851€+03 -.12065€+02
<. 206156403 -.21297E+Q2
- . TSTT2E+02 -.72040E+02
- 115868402 - .12914E+03
JAS594E+Q1 -.15883E+03
.17355€+03 -.16324€+03
.20845E+03 - .10856€+03
- .94196E+01 -.25427E+Q3
- 694636402 -.45839E+03
.22346€+02 - .25001€+03
.65131€402 +.16133E+03
117668403 - .9567TE+02
145088403 . 186833€+0t
-11189€03 . 26698€+02
J76129€002  L21257E«02
469916402 . 200228401
.313108+02 -.22785€+02
.190678+02 -.18585€+01
857358401 .13125€+02
.67006E+00 .87492E+01
©. 514338401  .71141E+01
-, 10529€+02 L 10455€+02
< 17833E402 . 16370£402
-.24380€E402 .99191E+01
-.29320€+02 .55544E+01
+.32591€+02 .15771€+02
- 42004E+02 .81361E+Q1
- 40945€402 - .22574E+02
-, 222726402 15934€+02
L1S016E«02 6094 7E+02
LT3163E+02 .53375€+01
.11010€+03 -, 10994€+03
AR,

output File - Pege 31

[ g4 'R A g el ave oy a0 ol a
Omege X-Acceol Y-Accel- Alphe
- 10967€-01 L 1257BE+04 . 55040€+04 -.19486E+02
157086002 -, 116506406 .85454E+04 . DQDO0E+00
SV1396E402 -.1ST62E+Q5 -, 22006€+05 . 00000F+00
J113966+402 ,T3229€+03 -.12729€+05  .00000E+00
113968402 -.29992€+03 -, 13980€+05 .00000E+00
V13966402 . 12809€+04 -, 19TTBE+0S . 00000€ 00
A1396E+02 354186404 .4099TE«0S . J0000€+00
J1S708£402 . 3J06T4E*05 .OL4ISE«0S |, 00000E+00
S1001€+00 137666405 644456404 . 1S37BE«04
S4919€¢00 - 205156405 149466405 |, 92298E+03
J1LB55E401 - . 40646E¢06 .49680€+04 .BH373E02
181328401 . 4183SE+05 -.10200€+05 .87530€+01
< 2TT3PE«01 (133106406 - 584168404 -.12245€+04
- 172948401 [ 15355E+06 - .PO7S4E<04 - .62680€+02
(333346401 172686404 -. 13329605 127906403
-.236L7E+01 .10062E+06 .52028€+04 .35807€+03
L3ST2TE+01  .29806E+0S .89203E+03 -.24532E+04
<.48171E+01 - B80985E+04 - 596116404 . 78703E+03
JS2912E+01 - . 49727€+04 -.31427€+05 .26162€+03
<.48B82BE-02 .24888E+05 .30153E+05 .30945€+04
L21988E+02 121326405 .32846E<Q5 -.96710E+04
LS27T65E4Q1 - 112588+06 .71130E+05 ,3I9223E+04
L26561E+02 -.104800€+06 - .69245€+05 .42472E+06
A3L2SE402  .67616E405 - .20434E+05 .8A331E404
JAABS1E201 . 21658E+05 -.56856E+06 .12136E+05
<. 12319€03 - .96193E+06 -.10994E+07 . 69372E+04
.38410€+02 -.30407E¢Q5 .12187€+05 .71552€+04
L15398E¢02 - .26658E+05 - 833626405 .43910€+04
S19502€+01 -, 22037E+05 - .44748€05 -.11709€+04
-20109€202 - 43222E+04 .23717€+05 -, 5978SE+04
J46BTEIG2  .31184E405 - 244 9VE-04 - . 17188E+03
<. 49585€+01 .S3870E+0S .BOT9BE+0Y . 13645E+04
.30501€+00 .44077E+0S -.12156E+0% -.37407€+03
<. 75518401 (239616405 530666406 -.34714E+03
L28192E+01 . 16462E+05 .20307€+05 .86012E+03
J39138E401 . 16330E+05 .64S35€+06 .37239€+03
.968T2E+00 .12B83E+0S .15732E+05 .T9130£+03
<. 10090€+01 .76714E«04 . 14663E+05 .29313E+04
LOILOLE-01 L 3J26LE«06 L 1457BEDS 735526403
L1020LE+00 - .5B465E+03 . 11339€+05 -.16874€+04
<. 141296400 - .36640€+06 .23898E+05 1084 1E+04
©.28780€+01 - . 18232E+04 .26264E+05 .40147E«04
L10948E+01 -.29107E«04 .340526+06 .11954E+04
- 13800E+01 - .54556€+04 - 95237€+03 - S1837€+04
.3S092€E+01 - .37401E«04 - .12996E+05 -.34382E+04
S N776E402  L21291E05 . 2B782E+05 - . 19059€+04
(92854€+01  .35629€+05 .73053£+05 .PO73IIE+04
<.38051E+01 .53214€+05 .10798E+06 .15724€+05
- 10158E+02  .14560E+05 - .12049€+05 . 17090€+05
L80045€401 -, 229256405 - . 1429VE+06 . 15670E+05
» » » L] - - ~ A »
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Link
- Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
Link
4 Link
Link
Link
Link
Link
Link

Wheel
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Wheel
Wheel
Wheel
whee!
Wheel
Link
Link
Link
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Link
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Vehicle

DY RV RV Y R T VRRRVE RV R Y Y

Forces and Noments

Ofsplecaments, Velocities, snd Accelerations
X

TRY, Tracked Vehicle Dynemics - Version 1.00

Y Thets

13828402  .GA333E+01 . 11306£+00
JTITVEQS 557906401 ,20127E+00
L81545€+02 89503801 ,11345€+01
826826402 . 14676E+02 . 16009€+01
-80890€402 .20087€+02 .21620£+01
J76435€402 .23625E+02 .27553k+0%
JT0683E+02 .24729€+02 - .31345E+C1
JLA718E+02 .25121E+02 .30114E+01
S8802E+02 .25519€+02 -.31345€+01
S2918E+02 . 25996£+02 .29741€+01
470348402 263356402 -.30907€+01
410878+02 .25888£+02 -.30387E+0t
351136002 .25828£¢02 .30603€+01
L291006+02 259966402 -.31131€+01
J23097E+02 . 25489€+02 .295248+01
17060€+02 .26941€+02 -.31084E+01
10930402 .26724E+02 -.31042€+01
ATBAGE+O1 . 266206+02 .31391E+01
X FY "
L32553€+05 . 142048406 -.249428+07
<. 36114E+05 . 26491E+04 .00000€+00
= . 18283£+04 -.25527E+04 .00000&+00
872656402 «.14766E+04 .00000€+00
<. 347906402 -.18217€+04 .00000€+00
J14951E4Q3 - .22943E+04 .0Q000E+00
.61085€+03 ., 47557E«04 ,00000€+00
950906404 .29337E+05 .00000€+00
.00000€+00 -.20093E+02 .00000E+00
.D0000€+00 -.20093E+02 .00000E+00
.00000€+00 -.200936+02 .00000€+00
.00000€+00 -.20093E+02 .00000£+00
.D0G00E+Q0 -.200938+02 .00000€+00
.00000€+00 -.20093E+02 .00000€+00
.00000€+00 -.20093E+02 .00000E+00
.00000€+00 -.20093£402 .00000€+00
.00000E+00 -.20093£+02 .00000€+00
.00000€+00 -.20093E+02 .00000€+00
.DO000E+00 -.20093E+02 .00000€+00
.00000€+00 -.20093E+02 ,00000€+00
.00000€+Q0 -.20093E+02 .00000€+00
.00000E+00 -.20093E+02 .0DOOCE+00
.00000€+00 -.20093E+02 .00000€+00
.00000€+00 -.20093E+02 .00000E+00
- 15995E+05 -.10089E+05 . 0OD0OE+Q0
<. 2T489€+05 - .B0654E+05 .00000E+00
.00000E+00 -.20093E+02 .00000E+Q0
.00000E+00 -,20093E+02 .00D00E+00
.00000€+00 -.20093E+02 .000Q0€+00
.000006+00 -.20093E+02 .00000E+00
.00000E+00 - .20093E+02 .00000€+00

X-vel Y-vel
101516403 -.333638+03
JITIVSE02 - IBE9KE 40

<. 19857€+03 -.17683E+03
<.61838E+03 -.14097E+03
- .4BB53E+03 -.18069€+03
< 4BGALES03 - .204546E+03
-.41025€+03 -.15892€+03
<. 37T104€+03 - .57049€+02
- J11098+03  ,560464E+02
-.25206€:03 .90424E+02
-.22352E+03 670686402
<. 19099€+03 . 10564E+03
+ 16892403 . 4O4LIE+02
+.180838+03 .99178¢+02
- 22642E+03  .45876E+02
-.28517€+03 . 21026€+02
- .32580E+03 .79595€+01
- 316236403 |, 16278E+02
FX-End 1 FY-End 1
.20268E+05 . 11462E+03
195526405 - 26069€+03
.20822E+05 -.10380€+06
.210808+03 - . 13164E+04
. 18905€+0% - .80611€+03
11984€+05 -, 52244E+03
L39989€+06 - . T0608E+02
<.49803E+04 .50240E+03
<. 102128405 . 2597TE+03
< 117828405 193298403
= 113418405 48318603
<. 11083E+05 . 20973€+04
<. 12681E+05 - S3081E+03
< 131126405 - 22589€+04
<. T25TSE+06 - ,S977BE+04
<. 18181E+04 - 23971E+04
<.53341E+04 -, 93864€403
- 22655€+05 . 18538€+05
< .96322E+03 - .49487E+04
81795403 -, S6025E+04
L2004 1E+04 - 12878E+04
L31501E+04 | 10190E+04
L33748E+06 -, 234338403

*
o,
l. o!

Omege
«.27T807%+02
684396402
.47800€+02
L19615€+02
.12T10€+02
-, 251418402
- .5229TE+02
- 894 11€+01
- . 314368402
128108402
-.30156€+01
<. 183458401
135526402
-, 12965€+02
.16567E+02
.30125€+01
- . 19448E+01
-, 10578€+00

FX-End 2

<. 19552€+05
- .20822E+05
+.21080€+03
= . 18905€+05
*. 119846405
<. J9989€+04
.69803€+04
.10212£+05
117826405
1136 1€05
. 11083E+0S
12681€+05
L13112€+05
LT257SE+04
L18181E+04
L5334 1E404
L22455€+05
.96322€+03
<. 81795€+03
+.20041E+04
+.J1501E+04
~.33748E+04
~. 17533E+04

X-Acced

. 54989€+05
< .93401€+05
- .99329€+05
<. 11109€+06
- .37258€+05

L69MB3E+04

FY-End 2

.26069€+03
. 10380€+04
<13164E+04
.30611€+03
.52244E+03
. T0408€+02
. 602408403
<. 2597TE~03
+. 193296403
+ 483188403
- .2097T3E+04
.53081€+03
.22589€+04
.59T7BE«04
L239T1E+04
.93864E+03
- . 18538€+05
L494BTE06
.56025€+04
1287804
- 10190€+04
.23433€+03
.12703£+03

Y-Accel
L9T304€405
. 15228€+07
11907 +06
. 16875E+06
. 118586405
.20938E+06
LTBIVLE0S
. 104026404
JB9932€+05
.42543€+03
SPEE+05
.27860€+05
14117805
. 14453€+05

SS1413E404

M-End 1

. 10996€+02
.26680€+02
.45049€+02
.31256€+02
.27891€+03
AT196€402
.30149€+03

.55245€+03
LOT354E+03
.22332€+03
.15007€+04
.27281€+02
L.29084E+04
.31707€+04
L21T0LE+04
L94289€+06
. 13626E+05
L, 20333E«04
L13108€404
19262804
. 12658E+03

YT RTRTNUYVY UW

Output File - Page 32

Alpha
.69983E+04
+.31010€+03
© . 263526904
45665E+04
19144€+05
.16381€+05
<. 15610€+04
<. 14299€+05
- . A3855€+03
< JA8TIE«04
.32481€+03
- 264536404

.40140€+04
.21229€+04
- 11130€+04
.85820€+02

n-End 2

- . 266806402
.45049€+02
.J1256€+02

-.27891€+03
L4T196E002
.30149€+03

-.36344E+03
.3T356€03

-.55245€+03
87354E+03

-, 223328403
. 15007€+04

« . 272816402
.29084E+04
.31707€+04

- 21704E+04

- 94L289E+04
-13626E+0%

-. 203336404

-.13108€+04
L19262E+06
. 12458€+03

- . 15968€+04
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TaY, Trecked Vehicie Oynamics - Version 1.00 ' N Output Fite - Page 33

forces and Nomancs
144 " FX-€nd 1 FY-End 1 FX-End 2 Y-tnd 2 n-€nd 1 M-End 2
Link 26 +00000€+00 -.200938+02 .00000€+00 .17533E+04 -.12703E+03 .10480€+04 .192268+03 .159686+04 .23838E+03
tink 2% .00000€+00 -.200936+02 .00000E+Q0 -.10480€+04 -.19226E+03 .33400€+06 -, 419776403 -, 25838E403 -.518156+03
Link 26 .00000€+00 -.200938+02 .0000UE+Q0 - .33400E+06 .41977E+03 . 45060€+06 - 12374E+03 .51815E+03 .79642€+03
Link 27 .00000€+00 .18893€+03 .00000E+00 -.45860E+04 12374E+03 544206404 .74329E+03 - .796L26+03 . 16454E+03
Link 28 .00000€+00 .12501E+04 .00C00E+00 -, S4420€+04 - 74296403 .62916E+04 - 1TI24E+0 -, 16454E+03 - 277828403
Link 29 .00000€+00 -.20093€+02 .00000€+00 -.829166+06 ,17124€+03 .4960SE+04 .88693E+03 ,27782E+03 -.17681E+03
. .69605E+04 - .66693E+03 . 7ISOLE+04 . 117S7E+04 . 17681E+03 . 10224€+03
JTISORE+04 -~ 117STE+GL . 75323€+04 - .88234E+03 - 1022403 .34618E+02
JTS323E404  GB234E+03 . TSOV19E+04 - 27019608 - .34616E+02 -.52808€+02
JTS0198404 270198403 . 73114E¢04 . 99258E+03 52808402 -.22213E+03
LT3114E404 ~ 992586403 |, T2168E406 . 1S7L6E+04 222136403 .30413£+03
21668404 - 1STL6ESCL |, T3501E+04 - B2943E+0Y -.30413E+03 - .49960€+02

:
:
§

. 000008 +00 LTI5018+04 829436403 . 70144E+04 - BSBB4E+03 .49940€+02 .23585€+03
Link 37 -00000€+00 -.20093£402 .00000E+00 -.70V144E+06 .ASBOGE+03 .48199€+04 -, 15145E+00 -.23585€+03 -.10917E+04
Link 38 .00000€+00 -.20093€+02 .00000E+00 -.SA199€+06 . 1S14SE+04 .792706+04 .21893E+01 .10917E+04 .141469€+04
Link 39 - 960296+03 -.13833£+06 .00000€+00 270E+04 - 218938401 ,10749€+05 ,S1842E+04 -.14169€+04 -.42074E+03
Link 40 .00000€+00 -.20093E+02 .00000E+00 -.10749€+05 - .S1BA2E+04 135166405 .10820€+05 .42074E+Q3 - .27084E+03
Link 41 .00000E+00 -.20093E+02 .00000E+00 -, 13518E+05 - 10820£+0% .14273€+05 .10213E+05 .27084E+03 .87043E+03
Link 42 .00000E+0Q -.20093E+02 .00000E+Q0 -.14273E+05 -, 10213£+05 130818405 .20020€+04 -, 87043E+03 - 276206404
Link 43 -.71015€+03 -_331138+04 _00000E+00 -.13081E+05 -,28020E+04 ,96023E+04 .10535E+06 .27620€+04 .81189€+04
Link &4 L61135€405 - 820186405 .00000€+00 -.960236+04 - 105356006 .28902E+04 .3BQTLE+04 -.B81189€+04 .43653E+03

Link 45 .00000€+30
Link &6 .00000€+00
Link &7 .0Q000€E+00
Link 48 -00000€+00
Link 49 .00000€ +00
Link 50 .00000€ +00
Link 51 .00000€+00
Link 52 .00000€ +00

. 388746004 - 804428403 - 228416404 -.43653E+03 -, 131986404
200938402 .00000E+00 .804428+03 .22B41E+04 -,132316+06 - 11039€+0% .13198E+04 .588469€+03
-200938+02 .00000€+00 .13231€+04 110396405 -.59121€+03 - 11633805 - SB8860€+03 -.17864E+04
.200938+02 .00000E+00 .S9121€+03 _11635E+05 .935608+03 - 728256403 . 178L4E+04 -. 135388404
. 935606403 _72825€+03 .41568E+04 .339S4Ee04 .13538E+04 .32614E+04
A1568E004 - 3395LE40L  .B17B0E+04 .34406E+04 - 326148404 -.15489€+04
LB1780E+04 - _34696E+04 10414E¢05 -, 11868E+04 . 15489€+06 .32550€+04
JJ0L14E+05  11868E+04  .OTIVIE+OL -.11446E+04 - 32550€+04 -.81331€+03

§
~
)
o
~
*
o
o
Vs e

Sl S

P e N R O N O

Link 33 .00000E+00 -.20093E+02 .00000E+Q0 - . 97T9P1E+04 . 11446E+04 .45869€+04 . 19927E+04 .81331E+03 .21370€+03
Link 54 .00000E+00 -.20093€+02 .00000€+00 -, 45869€+04 - 19927E+04 .675088+02 .56403E+03 -.21370€+03 .85372€+03
Link 53 .00000€+00 - .20093€+02 .00000€+00 - .67508E+02 -.S6403E+03 -.33119€+04 . 13182E+04 - 853726403 -.193818+04 *
Link 36 .00000€+00 -.20093£+02 .000008+00 ,33119€+04 - 13102£+04 - 81688204 .21004E+04 . 19381E+04 . 19446E+04 ‘s

Link 57 -.42006E+03 .37497¢+04 . . J21004€204 - 12914E+03 -, 1TO306+04 - . 19446E+04 - .61734E403
Link 38 .00000€+00 -.20093E+02 .00000E+00 .129148+05 17910404 - 18691403 -.67006E+03 .41734€+03 - .39864£+03
tink 59 .00000€+00 -.200936+02 .00000E+00 18A91E+QS 47006403 - 206288403 .13264E+03 .39866E+03 .561954€+02
Link & .00000€+0C -.200938+02 .00000E+00 .20628E+05 -.13264E+03 -.202686+05 -.11462E+03 -.01954E+02 -.10996€+02

Link Offsets and Tension Dats
Lergth Tension-V Temsion-2 Oet X1 Det Y1 el X2 oet Y2 Oel 1 Oel 2
.80000€+01 .20269€+05 .19554E+05 -.1447TE+00 - .81870€-03 .13964E¢00 -.17192€-02 .14478E+00 .13967€+00
L60000€+01 . 19554E+05 .20848E+05 -, 139666400 . IT1926-02 . 1487IEA00 - 24243E-02 .13967E+00 . 14891E+00
.500006+01 .20848E+05 271216405 - 148736400 .76143€-02 .150S7E«00 -.94031E-02 .14891E+00 .15087€+00
.60000€+01 .211216+05 189226405 -.15057€+00 .94031E-02 .13503E+00 -.S7S79€-02 .1S087E+00 .13516E+00
.60000€+01 .18922E+05 .11995€+05 -, 13503€+00 .S7ST9€-02 .85597€-01 -.3T317E-02 .13516€+00 .85478E-0t
.60000€+01 . 11995E+05 .39995E+04 - .8SS97€-01 .37317€-02 .28563E-01 -.S043SE-03 .854678E-01 .28%68t-01
J39995€+04 .50166€404 -.28563E-01 ,SO43ISE-O3 -.35574E-01 .43029€-02 .2°SA8E-01 .3S833E-01
.60000€+01 .50168E+04 .10216E+05 .35574€-01 - .43029€-02 -.72946€-01 .18555€-02 .3S833E-01 .72970€-01
LS0000E+01 .10216E+05 .11764E+05 .72946E-01 -.18555€-02 -.B4017E-01 .13807€-02 .72970€-01 .84028E-0t
.S0000€+01 . )1764E+05 .1)352E+05 .84017E-01 -.138Q78-02 -.81009€-01 .34513£-02 .8402BE-07 .81082€-01
.60000€+01 . 11352E+05 ,11279€+05 .81009€-01 - .34513E-02 -.79162€-01 .14D80E-0V .81082€-01 .B80567E-01
S0000E+01 .11279€+05 .12492£+05 .79162E-01 -.14980€-0t - . 89149€-01 - 37915E-02 .80S47E-01 .89229€-01
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TRV, Tracked Vehicie Oynemics - Version 1.00 Output File - Page 34

Link Offsets and Tension Data

L Length  Tension-1 Tensfon-2 Del X1 et Y1 oel x2 ool 12 del 1 el 2 . (O
13 400006401 .12692E+03 .133056+0S .A9149€-01 .37915€-02 -.9365SE-01 -.16135€-01 .09229€-01 .9503S€-0t . e
14 .400006+01 .13305€+05 040246004 .D3ASSE-01 .16133€-01 -.51A30€-01 - .42608€-01 .9903SE-01 .67180€-01 4
13 .40U00E+0Y .D4023€+04 .300068¢04 .318306-01 .42696€-01 -.12980€-01 -.171226-01 .671608-01 .21490€-01 N )
16 .600006+01 .JDOBSE+O4 .S61606+04 .12986€-01 .17122E-01 -.381016-01 -.67046€-02 .21490€-01 .38686€-01 ek
17 .60000E+01 .54160€+04 .29119€+05 .38101E-01 .67046€-02 -.160396+00 .13262E+00 .38686E-01 .20799€+00 Wheet 1 O
18 .400006+01 .29119€+05 .S0416E+04 .16039E+00 -.132626+00 -.48801E-02 -.3S348€-01 .207996+00 .36011E-01 \heel 1 %
19 .60000E+Q1 .50416E+06 .S6365€+04 .G8801€-02 .3S34BE-01 .44139€-02 -.400186-G1 .36G11€-01 .40260€-01 ‘

20 .50000E+01 .56365€+04 .23822E+04 -.(A139€-02 .40018€-01 .14315£-01 -.91983£-02 .40260E-01 .17016€-01
21 .40000€+01 .23822E+04 .33108€+04 -.14315€-01 .919838-02 .22501€-01 .72788€-02 .17016E-01° .23649¢-01
22 .600008+01 .33106€+06 .33830€+04 -.22301€-01 -.72788€-02 .241066-01 -.167388-02 .23649€-01 .24 184E-01

23 .400008+01 .33830E+04 .17579€e04 -.26106E-01 .167386-02 .12523E-01 -.90735E-03 .24164E-01 .12556£-01 ¢
26 .60000€+Q1 \737OU0b .10655€e04 -.125238-01 .90735E-03 -.74856E-02 -.13733E-02 .12556E-01 .76105€-02 t
25 .400008+01 .10635€+04 336626404 .74856€-02 .13733E-02 - .23857E-0t .29984€-02 .76105E-02 .24045€-01 ¢

2 .500008+01 .336A28+04 .4S876Ee04 .23BSTE-Q1 -.29984E-02 -.327S7E-01 .A83838-03 .24045€-01 .32769€-01

27  .40000€+01 .4S8768+04 .54925E+04 . 32757E-01 - 88383E-03 - 38871€-01 -.53002E-02 .32769€-01 .392326-01 Ground .l,
28 .S0000E+01 .S4925E+04 .62939€¢04 . 3BATIE-01 .S3092E-02 - 449KOE-O1 .122326-02 .39232E-01 .44957E-01 Ground ‘]
29 .60000€+01 .62939€«04 .469923E+04 .LA940E-01 - 12232£-02 - . (OT1BE-01 -.4(7638E-02 .449STE-01 .4994SE-01 X

45 .G0000E+01 .4LB440E+04 20216404 .20644E-01 .27TATE-Q1 .57459€-02 .16315E-01 .34400€-01 .17297E-01
&6  .600006+01 242166004 .111186+05 - .S7459€-02 - . 16315801 .945108-02 .78343E-01 .17297¥-01 .79413E-0%
47 .60000€+01 .11118€+05 .11650€+05 -.94510€-02 -.78848K-01 .42229€-02 .83109€-01 .79413E-01 .83216&-01 .
48 .60000€+01 .11650€+05 .11856E+04 - .42229€-02 -.83109€-Q1 - .668286-02 .S520188-02 .83216€-01 .84687€-02

30 .60000E+01 .69923£¢06 .74527EeQ4 .4O7T1BE-01 .47638E-02 -, S2567E-01 -.83982E-02 .4994SE-01 .S3234E-01 Ground & '
31 .50000E+01 .74527€+04 .7S632E+04 .52567E-01 .83082€-02 - S3802E-01 .48739€-02 .S53234E-01 .54023E-01 Ground end Whee! &

32 .600006+01 .73632€+06 .TS068E+04 .53802€-01 -.LA739€-02 -.53585€-01 .19299€-02 .54023E-01 .S3620€-01 Ground ’
33 .60000€+01 .7S068E+04 .73785€+04 .S3585E-01 -.19299€-02 -.52224E-01 -.70899€-02 .53620E-01 .S52703t-01 ¥ -"
34 .60000E+01 .73785E+0h .73864E+04 .S22264E-01 .TOBY9E-G2 -.51547E-G1 -.11247E-01 .527038-0t .52780€-01 Ground ! l.
35 .S00006+01 .73864E+04 .73967Ee04 .SIS47E-01 . 11247€-01 -, 52500€-91 .59245€-02 .S2740E-01 .S2834E-01 Ground end Wheet § N
36 .40000E+01 .73967C+04 .70667€+04 .S2S00€-01 -.59245E-02 -.50103E-01 .41347€-02 .52834E-01 .SO477E-01 y
37 .60000E+01 .7066TE+06 .59860€+04 .50103€-01 -.61347€-02 -.48713E-01 .10818€-01 .SG477E-01 .49900€-01 f
38 .60000€+01 .69860€+04 .TO270E+04 .48713E-01 -.10818E-01 -.56422E-01 -.15638E-04 .49900E-01 .566226-01

19 .400006+01 .79270E+04 .11934E+05 .56622E-01 .15638€-04 -.76779€-01 -.370306-01 .546622E-01 .852426-01 Ground and WVheel 6 a
40  .60000€+Q1 .11934€+05 .17313E+05 .74779€-0t ,37030E-01 -.96544€-01 - 772682E-01 .852426-01 12387€+00

41 .60000€+01 173136405 .17S51E+05 .08544E-01 .77282£-01 -.10195€+00 -.729506-01 .12367€+00 .12536€+00 d
42 .60000€+01 .17551€+05 .13378BE+05 .10195E+00 .72950€-01 - .93437€-01 -.20014E-01 ,12536€+00 ,95557€-01 )
43 .60000E+Q1 133786405 .96599€+04 .93437€-01 ,20014€-0t - .48588E-01 -.75253E-02 .95557E-01 .48999€-01 wheel 7

4 .60000E+01 .96599€+06 .LB440E«04 .68588E-01 .T32538-02 -.20644E-01 - .27767E-01 ,68999€-01 .346006-01 Wheet 7 , \

49 .60000€+01 .11856E+04 .33673E+04 .66828E-02 -.S20188-02 - . 20491E-01 - .242538-01 ,BL687E-02 ,38338€-01 .-_

50 .60000€+01 .S5367T3E+04 88835804 .2969ME-01 .242536-01 - SBATLE-01 -.247838-01 ,38338E-01 ,63454E-01 '.“
St .60000€+01 888358404 .10481E+05 .SB8414E-01 .24783€-01 - TAJBSE-O1 .SA774E-02 .43454E-01 ,74B64E-01 o
$2  .60000€+01 104816405 .984586+04 .74385E€-01 - . BA774E-02 - .69994E-01  SITSBE-02 .74868E-01 . 7047DE-01 D <
S3 .50000E+01 .9B658E+04 .SO0V1E«04 .69994E-01 -.BITSBE-02 - .32764E-01 -.14233E-01 .70470E-01 .35722¢-01 Y “
S& .50000€+01 .SO011E+04 568056403 .32764E-01 .14233E-01 -.48220€-03 -.40288E-02 .35722E-01 .4057SE-02 -
$5 .60000€+01 .S6805€+03 .356466+04 .(8220€-03 .40288E-02 .23457€-01 - . 94158E-02 .405756-02 .254625-01 ®

56 .60000E+01 .35646E+06 .B4345E+04 -.23657E-01 .96158E-02 .583488-01 -.150036-01 .25462E-01 .60246E-01 -
$7 .600006+01 .B84345E+04 .1303BE+05 -.583486-01 .15003E-01 .922642E-01 .12B13E-01 .60246E-01 .93127E-01 uheel S N
58 .60000€+01 130386405 .18703€+05 -.92242€-01 -, 12813€-01 133506400 .47926E-02 .93127E-01 ,13359€+00 \.f

59 .40000€+0% .18703E+05 .206286+405 -.13350E+00 -.47926E-02 .14734E+00 - .94741E-03 .13359€+00 ,14735€+00
60 .60000E+01 .20828E+05 .20269€+05 - .14734E+00 .96741€-03 _14477E+00 .B1870E-03 .1473SE+00 .14478E+00

Cyc Tine Time-Step Du-RPM *
51 .0051  .0001000 2.500 ~'
52 .0052 .0001000 2.500
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TRV, Tracked Vehicie Oynamics - Version 1.00

QUTPUT Al TINE

ODisplecemants, Velocities, and
x

Vehicle

Link
Link
Link

Link
tink

VB NGRIWN =GOS SN

<. 84149€+00

-.25871E+02
- B5903E+00
20195402
491958402

- 44 193E+02
-.50128€+02
-.56050€+02

- BTTT2E+02
- . 73591€+02
- . T9142E+02
-.83375E+02
-.84263E+02
- .B1789€+02
<. TT1186+02
- J1S71E+02
- 65TTLEQ2
- .50178E+02
- S4T25E+02
- .49018€+02
- . 43045E+02
-.37075€+02
- .31089€+02
- . 250808402
-, 19057€+02
-.13025€+02
- .698606+01
- 96 2586+00
.51028€+0%
. 111488+02
L17196€402
-23239€+02
.29283E+02
.35329€+02
.41388€+02
L47456E+02
.53497€«02
.59420E+02
.45383£+02

0060

Accelurations

L\ Theta
S20204E402 - . 35136€-04
LI9G36E402 . P624BE-01
146866402 .S8376E-01
139856402 .68376€-01
.13964€+02 .68376E-01
138456402 .68376E-01
137926402 .68376£-01
2131236402 . 942488-01
267388402 .31123E+01
.26970€+02 .30956E+01
.27281E+02  .30856E+01
.27616€6+02 .30876E+01
278296402 . J1264E+01
279696402  .31109€+01
20292402 .30645E+01
.28631€+02 . J1060E+01
.28981E+402  .J0594E+01
.29299€+02 .31150€+01
.29637€+02 .30527€+01
L29904E+02 -.314601€4+01
.30271€+02 .301982+01
292956402 -.26701€+01
L254226+02 -.21336E+01
.200126+02 -.13245€+01
L 14798E+02 - .89304E+00
+10941E+02 -.53237€+00
.87142E+01 -.23883E+00
.70919€+01 -~.31537E+00
LADGTSESDT - 42476E+00
.26651E+01 -.43374E+00
129906401 . 31922E-01
JALB0LE+01 . 22659€-01
.137S8E+01 -.50809€-01
L12553E401 . 96449€-02
123926401 -.16295€-01
JA01TESQ1 . 17B4A9E-01
.12905€+01 -.71548E-03
L12631E+01 -.T9BLIE-02
J12328E+01 -.26068€-02
126488401 . 12738E-01
. 12004E+0) -.54035€-02
L12571E+01 - .58998€-02
.11968€+01 -.13151E-01
. 12056E+01 . 61967E-0)
L13284E+01 -.27478E-01
.13561E+01  .33896E-01
.12260€+01 -.80581E-01
.16039€+01 . 19809€+00
.J0451€+01 .29893E+00
.399326+01 .34361E-01

X-vel

T-vVel

- 140STE+03  .S6470E+02
L12314E+403 -, 28038£+03

<. 19680E403  .36299E+02
< 14S03E+03 - .29943E+02
-, J4TSBE+0Y - .82252E+01
-.30501€+03  .53823E+01
- 10969€+03  .674806+02
- 296467€+03 - .425418+03
~.30894E+03 .21812E+02
<. 206148403 . 19501E+02
- . 282386403 . 79958E+01
<. 24B47€403 -.78031E+01
- . 19092E+03 -.60700E+01
- 1S418E+03  .67129E+01
<. 15454€403  .64716E+01
-, 197556403  .42352E+01
- 24927E+03  .80461€+00
- 24269€+03 - .319887E+01
<. 19478E+03 . 71083E+01
«.16311€+03 37170401
- 1764 TE+Q3 - . 24584E+02
~. 188138403 -.93404€+02
-, 919458+02 -.18285E+03
- .90906E+01 -.18898€+03
.85658E+02 -.10739€+03

- .B4830E+01 -.22967E+03
= 11074E+03 - .44096E+03
- .22157€+02 - .29068E+03
L3TS48E+02 -.21542E+03

93695402 . 11119€+03

L13785€+03 .45 9E+01

J1G117E+03 (34067402

121506403 L 17566E+02

JBB37TES02  L274718-01

LS8717€+02 -.13170€+01

.38684E+02 . 10964E+02

-24004E+02 .20205€+02

L11078E+02 204318402

-.92247€+00 . 10322E+02
-, 11383E+02 .21431£+02
-, 192S1E«02 .23787E+02
- . 2SB4SE#02 136238402
-.33501E+02 -.23829€+01
<. 37104E+02 -.32133€+00
- . 26249€+02 . 18984E+02
-.28593E+01 168236402
.3I9508402 . 21836E+02

.S803TE+02 45838602

.56027€+02 -.95647€+02

L31148E002 -, 24608E+03

.

- A1414E-01
.15708E+02
11396E+02
L11396€+02
.11396€402
.11396€+02
2113968402
. 15708E+02
- 11126401
.13861€+01
J19274E+01
. 18373E+01
- . 39935€«01
- . 15886€+01
J32311E+01
-.22056€+01
L21521E+01
- . 21684E+01
.38234€+01
-.31025€-01
96137€+01
B1499€+01
.26158€+02
.31233€+02
L 13949€ 02
- . 96921E+02
h6965E002
. 27T386+02
. 70685€+01
228798402
13215802
- . 38763£+01
.32565€+00
<. T2296E+01
.30227¢+01
35599€+01
.104126+01
809466400
JIT317€+00
- 21666€+00
L 12212E+01
- .62332E+00
. 19404E+01
-.35838E+01
. 17602E+01

- .91957E+01
.21368E402
.22898€+01
- . 188586402
- (5hBEOELOT

X-Accel
13719€+04
- .81806E+05
-, 10308&+05
< 10910E+04
.40193E+03
< 13450€+05
< 876408 +02
JAT14TE+06
- . 17266E+05
. 1STTOE+0S

- 18746€+05
.4067BE+05
.887238+05

- 15590€+06
127628406
69T23E+05
.36568E+05
.940460€+0%
138546406
L18156€+09
< 158426406
- 160618406
- 1SB7VE+06
- J2161E+06
- 32431€405
< . TI294E+06
- .40030E+05
- .54663€+05
<. 32102€+0%
+ . 31698E+0%
-.314038+0%
19654404
L3974 TE0S
.51616€+09
.388467E+05

. 2L086E+05
L17166E+05

. 12065€+0%
.55652E+04
LTTS208+0%
L41366€+02

- .25856€+06
- .34804E+04
.62089€+06
.31950€+0%
.49876E+0%
.63022€+05

. 13681E+09

- .46328E+05
- .98963E+0S

Y-Accel
+37850€+04
-33643€+05

<. 19658E+05
- . 10896€+05
.30687E+04
.42853€+05
35771805

- 681135404
< 15086E+04
-, 107238+0%
- 12967E+05
- .39380€+04
37438€+05
413028404

- 151188+05
- .65350E+06
< . 97T914E+06
.33342E+05
. 11846€+05
<. 20920€+05
-, 43015€+05
< 3T9TTE+04
.SI04LLE+04
.80290€+04
L21269E+04
L42269€+04
.16211E+08
3219604
55613404
- . 22999€+04
63495404
- .83214E+04
- 10332E+05
- .90456E+04
- .84 796E+06
.24033€+05
29090£+04
-, 235726405
- 11283E+06
- 12338+06
- . 69851E+05

OQutput File - Page 36

Aipha
-.252198402
00000 +00
.00000€ +00
. 00000E +00
.00000€+00
.00000€ +00
.00000€ +00
.00000€+00
-, 21961€+03
.34432€+03
,81426E+03
,23329€+03
- 75316€+03
15187403
- .58451E+03
. 16855€+03
- 4SBLLE+02
L2T314E+04
- 3924TE+04
- 19525€+04
- 11844E+05
LGA542E+04
-.33631€+06
- .28345E+05
L11354E+05
L3694 7€ +05
. 1283204
. 10055€+05

L 89626€ 04
.89232€+03
-, 123228+04
.68552€+03
-, 12966€+03
L19591E+04
.13018€+03
. 133556404
- .68535E+03
.89063E+02
.39562€+03
LT4144E03
.B1710€+03
-.22T78E+03
-.15168€+03
-.16855E+03
L16732E+04
L61024E 406
L92374E+06
- .58169€+04
-.25317€+05
<. 3V134E+05
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; TRY, Tracked Vehicle Oynemics - Version 1.00 Output Fite - Page 37 3
.' Displacemsnts, Velocities, and Accelerations J
L] X Y Thate X-Vet 1-Vel Omegs X-Accel Y-Accel Alphs 4
‘4 Link 43 JTHIE0T  L424TBEO1 . TBAGSE-01 161216402 - 34287€+03 -.L3TVTE+02 - . 4B189€+06 -.21338E+07 - .22887E+05 ‘]

Link &b JTTIABEOT  (S2112E+01  ,26237E+00 -.77999€+02 - 346436403 .51924E+02 .43460€¢06 -.93IS4E«06 - 24727E+05
Link 43 L81329€002 .87329€+01 . 120006401 -.21798E+03 - 23174E+03 440816402 .DOLBIE+04 . IB749E+04 - . PITTIE<QS

e

" Link 46 JB2263E402 . 1LATIEA02 . 16218E+401 - 37189€+03 - 224606403 .20575€+02 .71884E+0% ,56017TE«04 - .41587E+04 k.
s, Link &7 LB061TE+02 ,19875£402 .21823E+01 -.45259€+03 - 23468€+03 .22817€+402 .64980E+05. -, 27635E+05 -.18695E+04 ),
’ Link 48 JTS9B3E402 234356402 274316401 - 44072E+03 -, 18787€+03 -.21612E+01 .27265E+05 - .61337E+05 . 17004E+QS
Link 49 JTO2BLE+Q2 . 26627E+02 .31048E+01 - 359186403 - 43078€+02 -.32239€+02 .30525€+05 .S50609€+05 .30086E+05
3 Link S0 64390402 2S094E+02 .30008£+01 -.29806E+03 _S55309€+01 -.785856E+01 .44845€+05 ,7SB32E+05 . 136816+0% 4
3‘ Link S JS85136402 255548402 .31166E401 - 277196403 4T326£+02 -.274236+02 .92016E+04 84565E+05 .89896E+04 M
Link 52 526448402 (260956402 (298426401 -.293106+03 108198403 .T2645E+01 - . 425466405 .22005E+05 - 4T9S2E+04 V
Link 33 4O7658+02 (264268402 - .30040E+01 - . 297SLE+03 ,999TBE+02 -, 3SBT2E+01 - 518396405 ,42360€+03 -.10661E+03

) Link 54 A0BA3ES02 259918402 -.30425E+01 - .28929E+03 ,10877€+03 -.50842€401 -.10735E+04 ,21944E+05 -, 14027€+04
) Link 35 JJABBSE02 (259188402 .30710E+01 - 2B844E+03 .B11826402 842128401 -, 153486+06 -, 22585E+05 -, 42605€+04
4H tink 56 280566402 260906402 -.31269€+01 - 30187€+03 866036402 -.137TS0E+02 -.13678E+06 -.16185€+05 . 10434E+04

4 Link S7 L228126+02 265528402 . 29T16E+01 - .33297€+03 471256402 .21323E+02 -.102B1€408 264966405 ,42057E+04 ‘

Link S8 JIGTI1ES02 (269586402 -.31051E+01 - 34B4BE+03 4SB87E+01 .26935E401 -, 19211€405 - 29520€+0% - 277T3TE+04 ‘

Link 59 108026402 (287416402 -.31064E+01 - 32687E+03 19500E+02 -.226226+01 .63918E¢04 -, 35059€+04 -.41910€+03 o

Link 40 AAT29E401 (266396402 .31390E+01 - 31081E+03 .206TTE+02 -.89266E-01 -.57282€+04 .17994E+05 . 17980€+03

forces and Momants X

X FY L) FX-€End 1 FY-End 1 FX-€nd 2 fY-énd 2 H-€nd 1 M-End 2 "

Vehicle JI5504E+05 .97T9SSE+QS -.32280E+07 K
) Mheel 1 -.253460€+05 .10429€+0% .0Q00CE+00 !
W Vheet 2 -.11957€+04 -.22B04E+04 .0OOD0E+00 f

Vheel 3 .12636£+03 -.12639€+04 .00000E+00 1
! wheel & LL862(E+02 .35597E+Q3 .00000€+00

» Vheel L156028+04 .49T10€+04 .00000E+00 |

‘ Wheel 6 - 7BLG2E«01 .41495€+04 .00000E+00
heet 7 LS3156E¢05 . 13584E+06 .00000E+00
Link 1 .00000€+00 -.20093¢+02 .00000E~00 .18610E+05 - .45423E+03 -, 19508E+0S .79977E+03 -.39103E+02 -. 147328402
a Link 2 .00000E+00 -.20093£+02 .00000E+00 .19508E+05 - 79977€+03 -.18688E+05 .T2616E+03 147326402 .21991E+02
Link 3 .00000€+00 -.200938+02 .00000E+Q0 . 1B488E+05 -.72616E+03 -, 177126405 .73607E+03 - .21991E+02 -.2B072€+01
Link 4 .00000€+00 -.200938+02 .00000€«Q0 .17712£+05 - 73607E+03 -.15597€«05 .76943E+03 ,2B072€+01 -,39314E+03 .
‘N Link S .00000€+00 -.20093€+02 .00000€+00 .15397€+05 - 764943E+Q3 -.10983€+05 .34B37€+03 .39314E+03 .16326€+03 kd
“ tink & .00000€+00 -.200938+02 .00000E+00 .10983E+05 - 34837E«03 - 28752E+04 .142B1E+02 - 183266403 292768403 ‘w
Link 7 .00000E+00 -.200938+02 .00000E+00 .28762E+04 -.14281E+02 ,37602£+04 112826403 - ,29276E+03 -, 35446E+03 )
Link 8 .00000€+00 -.200938+02 .00000E+(0 -.37602€+04 -, 112826403 ,73IBSBE+04 - . 4469E+03 . 35446E+03 .25427E+03 R
Link 9 .00000€+00 -.200938+02 .00000E+00 -.73858E+06 .L2449€+03 ,Q2B74E+04 -.107BIE+04 « . 25427€+03 - 23111€+403 N
Link 10 .00000E+00 -.200938+02 .00000E+00 -.92874€+04 ,10789E+04 ,1417TE+0S -, 126366404 23111403 353546403 ~
" Link 11 .00000€+00 -.20093E+02 .00000E+Q0 -.14177E+05 1263604 .21278E+05 .70329€+03 -, 35354€+03 - 11472E+03 S
Link 12 .00000E+00 -.20093€+02 .00000E+00 -.21278E+05 - .70329€+03 ,222226+05 .93816E+03 .114726+03 .SV1772E+03 .
Link 13 .000Q0E+0G - . 20093E+02 .00000E+00 -.22222E+05 - P3016E+03 [ 1398LE+05 .32295E+04 - 51772E+03 ,12084E+04
Link 14 .00000€+00 -.200938+02 .00000E+00 -.13984E+05 - 32295E+04 .S56320E+04 .J6E47E+04 -, 12084E+04 . 26439E+04
Link 15 .00000E+00 ~.20093E+02 .00000E+Q0 -.56324E+04 - JSO647E+04 - .2624TE+06 52292404 -.26830€+04 .22302E+04
Link 16 .000Q0E+00 - .20093£+02 .00000E+00 .26247E+04 - 522926406 -.19348E+0S .44632E+04 -.22302E+04 -.45609E+03
Link 17 -.SO0V6E+03 -.29943E+05 .00000€+00 .19348E+05 - (4432E+04 ,28981E+05 .42394E+03 . 45609€+03 - 83170€¢04 i
D Link 18 -.18570€+05 -,51237€+05 ,00000€+00 -.28981E+05 - 42394E+03 .43178€+04 .74522£+03 .83170€¢04 . 12500€+05 !
A Link 19 O0CO00E+00 - 20093€+02 .CO000E+00 - .63178E¢04 - 745226403 .42362E¢04 .24991E+04 -.12500£+05 -, 17523E+04 Ly
Link 20 .00000E+00 -.20093E+02 .00000£+00 -.42382E+04 - 24991E+06 13930604 .31362E+04 .17523E+04 -.19478E+04 Pyt
} Link 21 .00000€+00 -, 20093E+02 .00000E+00 -.13938E+04 - J1362E¢04 -.27554E+Q3 .20885E+04 .19478E+04 . 12646E+04
) Link 22 .00000E+00 -.20093E+02 .00000E+00 .27S54E+03 - 20685€+04 -.19230E+04 -.14B23E+03 -.12646E+04 . 26422E+03 .
: Link 23 .00000€+00 -.20093E+02 .00000E+00 .19238E+04 ,14823E¢Q3 -.35568E04 -.32562E+03 - .264226+03 - .14274E+04 4
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forces and Noments -

(2] FY N FX-End 1 FY-End | FX-€nd 2 $Y-End 2 N-End 1 H-€nd 2
Link 26 .00000E+00 -.20093E+02 .00000E+00 .3ISS68E+04 325626403 - .345K8E04 -.20608E+02 . T42T4E+04 . 18126E+03
Link 23 .00000€+00 ~.20093€+02 .00000E+00 .34546E+04 . 29698£+02 -.138786¢04 ,40790E+03 -.18126E¢03 -.4B8640€+03
Link 26 .00000€+00 - .200956+02 .00000E+GY . 138786+04 - 40790€+03 129835404 ,53859€+03 .485L0E+03 . 78568£+03
Link 27 .00000€+00 .10S93E+04 .00OQOE+00 -.12963E+04 - SIBSPE+03 . 33174E+04 -.30095E+03 -.78568€+03 .12070€+03
Link 28 .00000€+00 .80811E+0Y .00000E+00 - .33174E+04 .30095€+03 . (5699€+04 -.37006E+03 -.12070€+03 -.24888£+03
Link 29 .D0000€E+00 -.20093E+02 .00000E+00 - .45699€+04 _37006£+03 .54625E+04 -.182556403 .24888£+03 -.51813E+02
Link 30 .00000€6+00 -.200938+02 .00000€+00 - S4825E+04 .18255E+03 .60898E+04 .12673E+03 .51813E+02 .25946E+02
Link 31 -.12056£+02 -.13753E+03 .00000€+00 - .50898E+04 -+ 12673E+03 .63913€404 . 14467E+03 - .25966E+02 - . 4TS41E+02
Link 32 .00000€+00 -.20093€+02 .00000E+00 -.83913804 ~ 14447E+03 643166404 .49S9BE+03 .47SL1E+02 .TT706€+02
Link 33 .00000€+00 .00000E+00 -.563168+04 - .(9508E+03 .64SIOE+04 .A3350E+02 -.77706£+02 -.152926+03
Link 34 .00000€+00 000008 +00 -.443388+04 - 83359€+02 .629936+04 - 433826403 152926403 19476603
Link 35 - 40423E+03 -.12384E+04 ,00000€+00 -.42993E+04 ,43382£+03 461256404 .13316E+03 -.19476€+08 -, 33120E+03
Link 36 .00000€+00 - ,20093E+02 .00000€+00 -.68125€+04 ~ III14E+G3 .S59TT4Ee04 - 878848002 .I31206+03 . 284205+03
Uink 37 .00000€+00 -.200938+02 .00000€+00 -.59354E+04 _AT68LE+02 .85968E+04 .11821E+06 -.2B428E+03 -.76423E+03
Link 38 .00000€+00 -.20093E+02 .0OGOOE+Q0 -.35968E+04 ~.11821E«04 ,11180€+05 .13535E+04 .76423E+03 ,22590€+04
Link 39  <.87446E+03 -.39369€+04 .00000€+00 - 111808405 - 135356406 . 15332E+05 .40648E404 -, 22590E+04 -.94595€+03
Link 40 .00000€+00 -.20093E+02 .00000E+00 -.15332E+05 - .(0OASE+04 . 16043E+05 -, 17826E+04 .94S95E+Q) -, 13500€+04
Link &1 .00000€+00 -.20093€+02 .00000€+00 -.16043E+05 178266404 .13634E+05 -.81781E+04 . 13500€+04 ,26095E+03
Link 42 .00000€+00 -.20093E+02 .00000E+00 -.13634E+05 .B1781E+04 .BLB7BE+04 -.11790E+05 -.26095€+03 -.29715€+04
Link &3  -.20397E+0S -.11470£+06 .00000E+00 - .84878E+04 .11790€+405 ,38269€¢04 -.7UTSIE+04 .29715E+04 .82896E+04
Link &4 .26534E405 -.4Q131€+05 .00000€+00 - 38269404 .7O7SIE+04 -, 10814E+03 -.74890E+04 -.82896E+04 .14543E+04
Link 43 .00000€+00 -.20093E+02 .00000E+00 .10814E+05 . 74890E+04 .34240€+03 -, 73713E+04 -.14543E+04 - 98925E+03
Link &6 .00000€+00 -.20093E+02 .000008+00 - .36240€+403 .73713E+04 41004E+04 -, 70599€+04 .PA025E+403 . 14399E+04
Link &7 .00000€+00 -.20093€+02 .00000€+00 -.41004E+04 ,70599E+06 747938404 - .84768E+04 -.14399€+04 -, 79956E+03
Link 48 .00000€+00 -.20093E+02 .00000E+0Q -.74793E+06 BL768BE+0h .BBY7IE+04 -.11646E+05 .TO9S4E+03 - 16851E+04
Link 49 .00000€+00 -.20093E+02 .00000E+00 - .88971E+04  11848E+05 . 104LBLE+05 - .B994SE+04 . 16451E+04 ,17727€+04
Link 50 .00000E+00 -.200938+02 .00000€+00 -.10484E+05 8994SE+04 . 12818E+05 -.50311E+04 -.1772TE+04 -.13500E+04
Link $1 .00000€+00 -.20093E+02 .00000E+00 -.12B16€+05 .SO311E+04 .13295€¢05 -.61360E+03 .13500€+046 .25583E+04
Link $2 .00000E+00 -.20093€+02 ,00000E+00 -.13295E+05 .613606+03 .11082E+05 .55076E+03 -.25583E+04 -.43400E+03
Link 33 .00000€+00 -.20093£+02 .00000€+00 -.11082E+05 - SSOT4E+03 .B3867E«04 .S9289E+03 .43400€+03 - .777S7E+01
Link 5S4 .00000€+00 -.20093E+02 .00000€+00 - .8384TE+04 -.59289€+03 280466404 .17541€+04 .T77STE+Q01 .73147E+03
Link 38 .00000E+00 -.20093€+02 .00000E+00 -.28048E+04 - . 17S41E«06 -, 518708404 .59OT3E+03 -.73147E€+03 -.18337TE+04
.20093€+02 .00000€+00 .51870€+04 -.S9PTIEeQ3 -.12299€+05 -.22178E+G3 . 16337604 .24729€+04
.20093€+02 .00000€+00 .12299€+05 ,2217BE+03 -.17646E+05 .11T61E+04 -.24729€+04 -, 10708E+04
.20093€+02 .00000€+00 .17646E+03 - 11781E+04 - . 18645€+05 -.339326+03 .10708€¢04 -.41076€+03
tink 39 .00000E+00 -.20093E+02 .00000€+00 .18645E+05 . 339326+03 -.18312E+05 - SO154E+03 .41076E+03 .94035€+02
Link &0 .00000E+00 -.20093E+02 .00Q00E+QC .183126+0% .SO1S4E+03 -.18610€+05 .(5423E+03 -.94035€+02 .39103E+02

Link Offsets and Tension Dets
Length Tension-1 Tension-2 ODel X1 Det 11 Del X2 Del 12 Del 1 Oet 2
.80000€+01 .18416€+05 . 19524E+05 -.13293E+00 .3244S56-02 .13934E+00 -.ST126€-02 .13297E+00 .13946€+00
LS0000E+01 . 19524E+05 . 187026405 -.13934E+00 .57126€-02 .13342E+00 -.51869€-02 .13944€+00 .13350€+00
.60000€+Q1 . 18702E+05 ,17727E+0% -.1334BE+00 .51869€-02 .12651€+00 -.52576€-02 .13359€+00 .12662E+0G
.60000E+01 . 17727E+05 .15616E+05 -.12651€400 .52576E-02 .11161€+00 -.54959€-02 .12662E+00 .11154E+00
.60000€+01 . 15616E+0S . 10989€+05 - . 11141E+00 ,54959€-02 .78451E-01 - 24884E-02 .11154E+00 .7B491E-01
.S0000€+01 . 10989€05 287626404 - . 7B4STE-O1 ,24884E-02 .20544E-01 - . 10200€-03 .784916-01 |, 20544€-01
L28762E+06 37619404 -.20544E-01 .10200€-03 -.26859€-01 - .80585€-03 .20544E-01 .26871E-01
.60000€+01 .37619€204 .T3980E~+06 .26859€-01 .B80S8SE-03 -.52756E-01 _3JO33SE-02 .26871€-01 .52843E-01
.60000E+01 .73080E+04 .934Q8E+04 .52756E-03 -.30335E-02 -.4663386-01 .770826-02 .52843E-01 .64785€-01
.60000€+01 .93490E¢04 .14234E+05 .66338€-01 -.77062E-02 -.10127€+00 .90254€-02 .66785€-01 .10167€+00
.60000€+01 .14234E+05 .21289€+05 .10127€+00 -.90254E-02 -.1S198€+00 - .S0235€-02 .10167E«00 .15207€+00
.50000€+01 .21289€+05 .22242E+0% .15198€+00 .5023SE-02 -.1S873E+00 -.47011€-02 .15207€+00 .15837E+00

Link 356 .00000€+00
Link 57 . 00000€ +00
Link 38 .00000€ +00
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) Link Offsets end Tension Qata
J L Length Tension-1 Tersion-2 Del X1 Det 11 Oel X2 Del Y2 Oel 1 del 2
t 13 .600008+Q1 .222428+05 .143328+05 .15873E+00 .47011E-02 -. -01 -.25068€-01 .15887¢€+00 .10252€+00
f 16 .60000€+Q1 143526405 .87208€+04 .99886E-01 .23088£-01 - 402)1E-01 -.26191E-01 . 10232E+00 .4B00SE-01
) 15 .50000€+01 .67208E+04 .S58509€+04 .40231E-01 .26191E-01 ,18748€-01 - . 37351€-01 .48005€-01 .41792€-0%
16 .60000€+01 .58509€+04 .19857E+0S -, 18748€-01 ,37351€-01 ,13820€+00 -.31880€-01 .41792E-0Y ..4183E+00
) 17 .60000€+01 .19857€+0S .28984E+05 -, 138206400 .3J1880€-G1 -.207016+00 -.30282E-02 . 14183E+00 ,20703E+00 Wheel )
18 .600006+01 .28984E+05 .63616€+04 .20701€+00 .302B2£-02 -.45127€-01 -.53230€-02 .20703E+00 .45440€-01 \heel 1!
19 .40000€+01 .63616E+04 .49185€+04 .45127€-01 ,.5S3230£-02 -.30259€-01 - 178S1E-01 .45440E-01 .3S132E-01
[y 20 .50000€+01 .49185E<04 .34320E+04 .30259€-01 .178S1€-01 - 99556€-02 - .22402€-01 .351326-01 .24514E-01
3 21 .60000E+01 .34320€+064 .20867€+06 .99536E-02 .224028-01 .196826-02 - 1477SE-01 .26S514E-01 . 14905€-01
22 .60000E+01 .20867E~04 .19295E+04 -.19682E-02 .1477TSE-01 ,137428-07 .10388£-02 .14905£-01 .13782¢-01
,’ 23 .500006401 .19295E+04 .ISTITE04 - 13742E-01 - 105885-02 .25406E-01 ,23258€-02 .13782€-01 .25S126-01
26 500008401 .3S717TE+0L .34S4TRe04 - .25406E-01 «.232582-02 .244768-01 .21213£-03 .25512£-01 .244676E-0%
25  .60000B+01 .3AS4TEeOL . 144858004 -, 20674E-01 - 21213E-03 .991258-02 - .29136E-02 .24676£-01 .10332€-01
26  .60000€+01 .14465€+04 .140378+04 - . 99125E-02 .29134€-02 -.92592€-02 -.38471€-02 .103326-01 .10027€-01
27 .500008+01 .14037E+04 .333106+04 .92592E-02 .3B471€-02 -.23696E-01 .21406E-02 .10027€-01 .23793E-01 Ground
28 .500008+01 .33310€+04 .4(SB4BE+04 23696E-01 - 21496E-02 -.32642€-01 .26433E-02 .23793E-01 .32749€-01 Ground
29  .L00006+01 .45848E+04 .54655€+04 .32642E-01 - .26433E-02 -.39018E-01 .13039€-02 .32749€-0t .39039€-01
30 .60000E+01 .5L855E+04 .60912E+04 .I9018E-0% -, 13039€-02 - 434990€-01 -.90522€-03 .39039E-01 .43508E-01
31 .60000E+01 .A09126+04 539298404 434P0€-01 ,POS22E-03 -.45652E-01 -, 10333E-02 . 43S08E-01 .45464E-0) Ground snd Wheel 4
32 .50000E+01 .63929€+04 .64507E+0hk .456526-01 _10333€-02 -.45940E-01 - . 35427H-02 .4S66LE-01 .46076E-01
Y. 33 .60000€+01 .S4SQTE+0h .64343E+04 .4SPGOE-01 .35427€-02 -.4S95SE-01 -.S9542E-03 .L46076E-01 .45959€-01
34 .600006+01 .84343E+04 .A31426+404 .45955E-01 .50542E-03 - .44POSE-01 .30087€-02 .45959E-01 .451026-01
35 .50000€+01 .63142E+04 .66209€+06 . 4499SE-01 -.30987€-02 -.47232E-01 - .23797€-02 .45102€-01 .47292E-01 Ground and Vheet §
36 .60000€+01 +04 . 693608+04 47232601 .2379TE-02 -.49539€-01 .62632€-03 .47292E-01 .49543E-01
) 37 .60000€+01 .69360€+04 BETTTE+0L .49539E-01 -.62632€-03 - .414606E-0t - . B4437E-02 .49543E-01 .81984E-01
1) 38 .50000€+01 .AS777TE+Gh 112626405 .614066-01 . BLA37E-02 -.79857E-01 - .96677E-02 .61984E-01 .80440E-01
) 39 .60000€+01 .11262€+05 .15861€+05 .79857E-01 _96477€-02 -.109S1E+00 - .29033E-01 .B04LL0E-01 .11329€+00 Ground and Wheei &
40 .S80000€+01 .15841E+03 .16142E+05 .10951€+00 .29033€-01 - 11459€+00 .T2733€-01 .11329€+00 .11530€+00
&Y . 60000€+01 .16142E+05 .15899E+05 .11459€+00 -, 12733E-01 -.97385E-01 .SBA15€-01 .11530E+00 .11356€+00
42  .60000€+01 .15899€+05 .14528E+Q5 .973BSE-01 - .SBAISE-OV - .60627TE-01 _B4216E-01 .11354€+00 .10377E+00
43  .60000E+01 .14520E¢05 .80439€+04 .60627E-01 - B4216€-01 -.27335€-01 .S0S3BE-01 .1Q377€+00 .574STE-O1 thee! 7
> 46 500006401 .B04I9E+06 748078404 .273356-01 -.50538£-01 .772438-03 .S53493E-01 .S74STE-01 .53498E-01 Wheel 7
43  .600008+01 .7489TE«04 .738028+04 - .7T2438-03 -.534936-01 - 298868-02 .52652E-01 .53498E-01 ,5271%€-01
46 .500008+01 .73802€+04 .A16428+06 .25BB4E-02 - .52652-01 -.29288E-01 .S0428€-01 .SQT71SE-01 .SB316€-01
47 .S0000+01 .81642E+06 11305805 ,29288£-01 - .S042BE-01 -.SIL24E-01 .60549€-01 .S58316E-01 .BO748E-01
. A8 .600008+0% .11305E+05 .14656E+05 .53424€-01 - 60549€-01 - . A3551€-01 .83187€-01 .B0743E-01 . 10468E+00
R 49 .S50000E+01 .146566+05 138148405 .63551€-01 -.83147E-01 - 74887 -01 .442066E-01 10448E+00 .98670€-01
30 .60000€+01 .13814E+Q5 .13768E«05 .74B88E-01 - 564266E-01 -.9154,6-01 .35937E-01 .98670E-01 .98346€-01
. 51 .60000€+01 137588405 .13309€+05 .915458-01 -.35937E-09 - 9GOA3E-0) . (3829€-02 .98346E-01 .9S064E-01
£, 52 .40000€+01 .13309€+05 .11096€+05 .94963E-01 -.43829€-02 -.79140€-01 - . 39340€-02 .95064E-01 ,79257E-0V
$3  .50000€+0Y .11096E+05 .84077E+06 .79160€-01 .39340E-02 -.S990SE-01 -.42349€-02 .79257¢-01 .40055E-01
54 .60000E+Q1 .84077E+04 .33080€+04 .59905€-01 4234PE-02 - . 2D033E-01 - 12529€-0) . A00SSE-01 .23628E-01
$S .40000€+01 .33080€+04 .5221S€+04 .200336-01 ,12529€-01 .37050E-01 -.42838E-02 .23428E-01 .372976-01
56 .60000£+01 .52215€+04 ,12301€+05 -.37050€-01 .42838£-02 _A78S2E-01 .1S842E-02 .37297€-01 .87867E-01
S7 .60000€+01 .12301E+05 ,17685€+05 - .B78S2E-01 -.158426-02 .12604€+00 -.84008E-02 .37847E-01 .128326+00
58 .50000€+01 .17685€+05 .18648E+05 -.12604€+00 .34008£-02 ,13318€+00 .24237E-02 .12632€+00 .13320E+00
59 .40000E+01 .18648E+05 183196405 -~.1331BE+00 -.24237€-02 .13080€+00 .35824€-02 .13320€+00 .13085E+00
| 60 .50000€+01 .1B319€+05 .18616E+05 -.13080E+00 -.35824E-02 .13293€+00 -.32¢4SE-02 .1308SE+00 .13297E+00
Cyc Time Time-Step ‘DM~ RPH
J 61 .0081 .0001000 2.500
62 .0062 .0001000 2,500
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&3 .0063 .000 2.500
[ .0064 .0001000 2.500
] .0045 :0001000 2.500
.0001000 2.500
14 .0087 .0001000 2.500
48 .0068 .0001000 2.500
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