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MOBILITY ANALYSIS OF IFV TASK FORCE ALTERNATIVES

I.  INTRODUCTION

This report contains the results of an evaluation of the mobility
of several concepts for an Infantry Fighting Vehicle (IFV). These concepts
were developed by the US Army Tank Automotive Research and Development
Command (TARADCOM) for the IFV TASK FORCE.

The evaluation examines mobility on the strategic, operational and
tactical levels and provides a comparison of the concept vehicles' per-
formance with several other tracked vehicles. This evaluation effort
was conducted at the request of the IFV TASK FORCE.

II. VEHICLE CHARACTERISTICS

The IFV concepts considered in this evaluation are listed in Table
1. The detailed data used for mobility modeling of these concept vehicles
are listed in Appendix A. Because of a lack of adequate test data to
estimate the performance provided by the planned improvements to the
MICV, XM723 DT-II suspension, its performance, as noted in Table 1, was
simulated by assuming a ride limited speed equal to that achieved with
the current XMl suspension. Figure 1 places XMl suspension performance
in perspective with regard to the performance obtained by the MICV,
XM723, in DT-II testing (prior to improvement). It should be noted that
the existing test results for an improved MICV suspension a* do demo-
strate a high performance capability, but also indicate serious durability
problems for suspension components, in particular the shock absorbers.

Table 2 provides a further general comparison of the IFV TASK FORCE
vehicles and the comparison tracked vehicles on the basis of general
mobility characteristics.

™

Numbers denote references listed on page 49 of this report.
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III. Methodologies
A. The Army Mobility Model
This model considers vehicle performance in both areal and
linear type terrain features. The areal mobility prediction part of the
Army Mobility Model(®) (which is the only portion used in the IFV evalua-
tion) is shown schematically in Figure 2. The fundamental operation of

this model is as follows. Detailed areal terrain data are collected

from existing terrain data sources such as topographical maps, air
photos, terrain studies, agricultural data, and soil maps. Where possible
these data sources are supplemented by actual field surveys. All these
data sources are then used to develop a series of individual maps of

the area being considered for each of the terrain factors shown in

Figure 2.

The terrain input processor accepts these maps and overlays
them to define areas in which the terrain is homogeneous with respect
to all of the terrain factors simuitaneously. The result of this pro-
cess is an areal terrain unit map as shown, where unit number 98 might
reflect an area where the slopes are always between 5 and 10 percent
and the soil strength in the wet season is always between 40 and 60
remolded cone index, etc. Associated with each map unit number is a
range of values for each of the 13 terrain factors. For example areal
terrain unit number 14 may have the following detail factor value
listing: 153943511315433211 3.

Where the detail factor values are as follows:

Factor
Value Description
1. 1 Soil type fine grain
2 5 Soil strength (wet) 61 to 100 remolded cone index
(RCI)
3. 3 Slope 5.1% to 10%
4, 9 Obstacle approach angle 149.1° to 158°
5. 4 Obstacle vertical height 36 to 45 cm
6. 3 Obstacle base width 61 to 90 cm




AREAL TERRAIN DATA
TERRAIN FACTORS

SOIL TYPE/STRENGTH (SEASONAL)
SLOPE
ROUGHNESS
OBSTACLE GEOMETRY § SPACING
VEGETATION SIZE AND SPACING
VISIBILITY

TERRAIN
INPUT
PROCESSOR

AREAL TERRAIN UNIT MAP

VEHICLE DATA
GEOMETRIC CHARACTERISTICS
INERTIAL CHARACTERISTICS
MECHANICAL CHARAGTERISTICS

SPEED MAP

AREAL

MOBILITY
PREDICTION
MODEL

BASIC OUTPUT

CONSIDERATIONS

AN

_ POWER
TRACTION .
SUSPENSION -
PHYSICAL SIZE & CONFIGURATION
BRAKING
MANEUVERING
DRIVER TOLERANCE

Figure 2 The Army Mobility Model (Areal Mobility Prediction)
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. S Obstacle length 3.1 to 6.0 m
1 Obstacle spacing bare 60m
1 Obstacle spacing type random
10. 3 Surface roughness 2.6 to 3.5 RMS in.
11./12. Spacing of vegetation stems equal to or greater
than
1 0 cm dia. bare ( > 100m)
S 2.5 cm dia. 5.6 - 8m
4 6.0 cm dia. 8.1 - 11lm
3 10.0 cm dia. 11.1 - 20m
3 14.0 cm dia. 11.1 - 20m
2 18.0 cm dia. > 20m
1 22.0 cm dia. Bare (> 100m)
1 25.0 cm dia. Bare (3 100m)
13. 3 Visibility range 12.1 - 24m

Areal terrain unit maps for use with the areal model are
developed by the US Army Engineer Waterways Experiment Station (WES).
The locations of the areas selected for use in the IFV evaluation are
shown in Figure 3. The combined areas in West Germany consist of
approximately 59 square kilometers and 235 areal terrain units. The
Jordan area consists of approximately 155 square kilometers and 221
areal terrain units. Both of these areas have been used by AMSAA in
previous mobility evaluations for other combat vehicles. Analysis of
these two areas shows the distributions listed in Table 3. As shown,
each area provides different combinations and magnitudes of terrain
characteristics that will affect vehicle performance in different

manners.

The model requires a maximum of seventy-six vehicle character-
istic inputs. These range from vehicle size and weight to details of

its power train and suspension components. With these data the various
mathematical submodels of the overall model predict vehicle performance

in the terrain factor values established for each map unit. The data
used for the IFV concepts examined in this evaluation are listed in
Appendix A.

*The 1971 edition of the model(z) was used in this evaluation.
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Submodels consider vehicle performance in the following manner:

Terrain Factors Considered Vehicle Performance Predicted

Soil type b | Tractive and resistance

Soil ‘stxength ~J force throughout speed range.

Slope

Terrain roughness Ride limited speed.

Obstacles Hangup, traction, dymamic loading,
acceleration and braking between
obstacles.

Vegetation Traction for overriding, and

vehicle size for maneuvering
between trees. Driver visibility.

For a given area/map unit the speed results of each of these
submodels are compared for uphill, downhill, and level slope conditions;
the limiting value is selected for each condition, and the three limiting
values are averaged to provide the vehicle's estimated best speed in
that map unit. In considering the vegetation factor the model examines
various strategies of maneuvering around certain size trees and over-
riding others to obtain the best vehicle speed. Such terrain factors
as soil strength and slope naturally interact with others so are con-
sidered simultaneously. For example, a vehicle on a soft soil slope
will have less tractive force available to climb an obstacle or override
a tree than it would on a level hard surface because some of its tractive
force capability is used in overcoming the soft soil motion resistance
and the grade resistance. The basic speed output of the model can be

used to develop a speed map as shown in Figure 2.

10
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B. Speed Model

This model is a portion of the Vehicle/Road Compatibility
Analysis and Modification System (VRCAMS).(S) It was used in this
evaluation to assess the on-road capability of the IFV and comparison
vehicles. The model is similar in concept to the Army Mobility Model
discussed previously. The factors involved in the road unit charac-
terization, the generalized vehicle parameters, and the model output
are shown in Figure 4. Road nets have been described by the US Army
Engineer Waterways Experiment Station for West Germany, Thailand and
Yuma. These descriptions have been used as input to generate average
speeds by road class for the vehicles of interest. Three classes of

road are identified and are defined as follows:
Class 1 - Primary: Surfaced all weather roads, two lanes or more.

Class 2 - Secondary: The balance of all weather roads, generally
unpaved but improved, plus paved roads less than two lanes wide.
Class 3 - Trails: Unimprov¥ed and fair weather roads and trails
of at least one vehicle width,
The terrain factors assigned to these classes of roads are
shown in Table 4.
The total length of each type of road used in this evaluation
were the following:

Class 1 Class 2 Class 3
Paved Secondary Trails
West Germany 104 miles 82 miles 589 miles
Yuma 84 87 204
Thailand 70 67 277
TOTAL 258 236 1070

C. AMSAA Acceleration Model

This model is based on an earlier acceleration routine de-

veloped at TARADCOM. It computes acceleration for both wheeled and
tracked vehicles on fine grain and coarse grain soil, and on paved or
secondary roads, and includes the resistance due to surface conditions
and grade. The model contains empirical expressions for the power lost

in accelerating the rotating parts in the vehicle drive train as well

11




ROAD UNIT FILE

ROAD TYPE

UNIT LENGTH
SURFACE STRENGTH
SURFACE ROUGHNESS
GRADE

CURVATURE
SUPERELEVATION

SELECT ROUTE CON-
SISTING OF ROAD
UNITS WITH TOTAL

VEHICLE DATA

GEOMETRIC
CHARACTERISTICS

INERTIAL
CHARACTERISTICS

MECHANICAL
CHARACTERISTICS

LENGTH EQUAL TO
T I UNIT LENGTHS.

ON

S OUTPUT
EACH ROAD UNIT
> MOBILITY e e SPEED
PREDICTION TIME
DISTANCE
MODEL COMPLETE ROUTE
TOTAL TIME

TOTAL DISTANCE
AVERAGE SPEED

CONSIDERATIONS

POWER

TRACTION

RIDE

STABILITY (SLIDING AND TIPPING)

Figure 4 ON-Road Mobility Prediction Model
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as for the air resistance encountered. The model output is Qelocity and
distance as a function of time.
IV. RESULTS

A. Strategic Mobility

Strategic mobility as considered in this evaluation is defined
as the ease of transport of the vehicle to its operational areas. The
ease of transport of the IFV concepts is primarily a function of their
overall dimensions and weights. In general, strategic mobility in-
volves either movement by truck, ship, train or aircraft over long
distances.

The current requirements for the MICV dictate transport over
US and foreign railways without requiring disassembly. Reference 4,
Figure 2-2, page 2-7 and Figure 2-3, page 2-8 gives dimensioned outline
diagrams for railway lading clearances. These clearances are determined
by tunnels, platforms, electric and telephone poles, bridges and wayside
structures.

For the US railroads a maximum width of 128 inches is available
up to a height of 115 inches above the car floor. Foreign railroads
provide a maximum clearances of 124 inches for a height up to 74 inches.
As shown in Table 5, except for IFV #1 and #1A, the =:isting XM723 IFV
chassis, all concepts have widths that exceed the maximum allowable
widths for both US and foreign railroad operations. The IFV #1 and #1A
however, will fit within these clearances with the reduced width shown
in Table 5. When using the width dictated by the no disassembly require-
ment, these two vehicles can be transported on US railways with a 1/8"
clearance and are not transportable on foreign railways due to a 1-7/8"
interference.

For road transport on the M747 HET trailer all IFV concepts,
except IFV #1 and #1A, have reducible widths greater than the 120-inch
trailer platform width, All vehicles have widths equal or less than
trailer overall width of 137 inches as determined by the outside of the
trailer tires. The HET trailer loading platform length of 317 inches
will allow for transport of only one concept vehicle at a time, however,
the transport weight of IFV #2 exceeds the rated payload of the trailer
by 4 tons. This overload may adversely affect the durability of the

trailer tires and suspension components.

14
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The air transportability of the IFV concept vehicles was
examined based upon the requirements established for the XM723. As

stated in section 3.2.9 of Reference 5, the vehicle shall be transportable

in both the C-141A and C-5A type aircraft. To determine whether the re-

quirements were met, the three following criteria were considered.

1. The aircraft design payload capability.

2. The aircraft cargo compartment dimensions.

3. The structural capacity of the aircraft cargo compartment

The cargo compartment of the C-141A is 123 inches wide and 109

inches high with a design payload capability of 68,000 pounds based on

maximum zero fuel weight. Referring to Table 5, the transport weights
of IFV #2, IFV #3, IFV #4, and IFV #6 exceed the payload capability and
IFV #5 is too wide. IFV #1 and IFV #1A, the existing XM723 IFV chassis,
were investigated further to determine their transportability in the

C-141A. Using Figure 4-8, Reference 6, the maximum allowable floor

contact pressure on the treadways is 50 psi and from Table 5 the contact

pressure of these vehicles is 130.6 psi. This dictates the use of

shoring to further distribute the weight. Referring to Figure 4-12,

Reference 6, the required shoring thickness is 1.84 inches. Using the

next size stock lumber, a 3-inch nominal thickness plank is required

to produce a dressed thickness of 2-5/8 inches. When this is added to
the vehicle height of 107 inches, see Table 5, the total vehicle height
exceeds the cargo compartment height of the aircraft.

The cargo compartment of the C-5A aircraft is 228 inches wide
and 162 inches high with a design payload capability of 208,000 pounds
based on maximum zero fuel weight. Again referring to Table 5, all of
the concept vehicles comply with the three criteria examined with the
addition of shoring to increase the load distribution area on the aircraft
floor. Taking into account only the design payload of the aircraft as
opposed to vehicle weight, it was determined that IFV #2, IFV #3, IFV #4,
and IFV #6 will be limited to one vehicle per aircraft. Table 6 pro-

vides a summary of the transportability analysis results.
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B. Operational Mobility

The evaluation here is directed toward mobility performance
areas associated with movement within the operational areas and forward
to the point of engagement or line of deployment. Movement can be
characterized as being over reasonably long distances with good oppor-

tunity for choice in selecting the more trafficable terrain.

On-road speed performance of the IFV concepts and the compari-
son vehicles will be considered first. Table 7 lists the output of the
Speed Model, by road type, for sample road nets in West Germany, Yuma and
Thailand. These.predicted vehicle speeds represent maximum vehicle
capability over the road types and lengths specified for each area.

The term “average speed" means that maximum speeds over the variety
of road conditions occurring in each type of road have been averaged.
Furthermore, these speeds depict the movement of a single vehicle and

involve none of the constraints of convoy or unit movement.

As would be expected all the IFV concepts show faster speeds
than either the M113A1 or M60Al vehicles. The use of an XMl type
suspension in the existing XM723, IFV #1, indicates some speed improve-
ment on secondary roads and trails as indicated by results shown for
IFV #1 versus IFV #1A.

Among the IFV concepts employing the XM1 power train and
suspension, IFV #5, the lightest weight concept, is predicted to have
the best speed performance. All IFV concepts, IFV #2 thru IFV #6,
have predicted speed capabilities near or slightly exceeding those of
the XM1 tank and greater than those of the current M60Al main battle
tank. Even the existing IFV, the XM723 (IFV #1A), exceeds the M60Al in

predicted speed performance.

The final examination in the area of operational mobility is
the cumulative average speed profile generated using the Army

Mobility Model. Comparisons of these resuits are shown in Figures 5 through
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10 for the two previously discussed terrain areas in Jordan and

West Germany during wet season conditions. These profiles are generated

by first ordering the terrain units in an area according to trafficabi-
lity, with the terrain units in which the vehicle attains the greatest
speed considered first. By cumulating the areas of the terrain units
in trafficability order, and keeping a running average of the vehicle

speed as each unit is added, the profiles shown are generated.

For example, from Figiire 5 it can be determined that IFV #1
can average 25 mph over the 30 percent most trafficable West Germany
terrain while the M113Al can only average 18.0 mph. For the Jordan
terrain, Figure 8, over the most trafficable 30 percent the IFV #1 can
average 29.0 mph while the M113Al can only average 19.0 mph. Table 8
lists the average speeds predicted for each vehicle for the most traffi-
cable 50 and 90 percent of each area. These two speeds and the percent
of the area that is no-go are the parameters commonly used to evaluate

vehicle mobility performance.

The results shown for IFV #1 and #1A indicate the advantage of
an improved suspension of the XM1 type on the existing XM723 IFV. Use
of this suspension shows greatest benefit in speed performance in the
Jordan area because the terrain is rougher than that found in the West
Germany area. Among the other IFV concepts IFV #5 shows the best
average speed performance because of its lighter weight and use of XMl
power train and suspension components. In comparison to the main battle
tanks all IFV concepts have speed capabilities greater than the M60A1
and nearly equal to the speeds predicted for the XMl.

C. Tactical Mobility

The capacity for movement on the battlefield is defined as
tactical mobility. This type of movement is characterized as involving
short distances, frequently accelerating from a halt, with poor oppor-

tunity for selection of the most trafficable terrain.
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The first measure of tactical mobility addressed is off-road

¢ acceleration. The significance of this capability on the battlefield
is that it provides for crossing gaps between cover positions in mini-
mum time and for recovering speed quickly after impediments are crossed.
Consequently, the AMSAA acceleration model was employed to examine vehicle
acceleration performance in combinations of the soil strength and slope
conditions occurring in the West Germany area. Figures 11 through 16
show typical velocity versus distance results. Table 9 summarizes the
acceleraticn performance predicted for a range of fine grain soil

strength and slope conditions.

The soil strength condition of 130 RCI represents the firmest

soil condition while the condition of 36 RCI represents the weakest

soil strength conditions in the West Germany area. Figures 11 and 12
| depict the predicted acceleration performance in the firmest soil and
slope conditions of 0 and 15 percent for IFV concepts #2 and #5 which
represent the heaviest and lightest weight IFV concept vehicles employing
the XM1 power train. As shown in Table 8 , IFV #2, with a HP/TON ratio
of 23.1, requires 7.8 seconds to reach 20 mph while IFV #5, with a HP/TON
ratio of 45.7, requires 3.7 seconds to reach the same speed. In the
weaker soil strength condition, shown in Figure 13 IFV #5 requires 4.3
seconds to reach 20 mph while IFV #2 reaches a maximum speed of only
14.3 mph. Figures 12 and 14 show similar predicted performance for
both vehicles operating in these same soil strength conditions with a
15% slope.

Table 9 shows the predicted times and resulting speeds for each
vehicle to accelerate from a standing start and travel distances of 100
or 200 meters. As expected the light weight, high HP/TON ratio IFV #5

is predicted to have the minimum times.

Another vehicle performance measure examined for tactical mobility
was vehicle maximum speed performance on fine grain soil slopes. These
results, shown in Table 10, also show the advantage of low vehicle gross weight
and high values of engine horsepower. IFV #5 is predicted to have the best
performance and in many conditions exceeds the performance of the XMl.
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The final and most comprehensive performance measure examined
to evaluate tactical mobility is actual cross-country speed capability
as a function of terrain trafficability., This was done by using the
mobility profiles developed by the Army Mobility Model. However, in
keeping with our consideration of tactical movements the speed shown in
Figures 17 through 22, are actual speeds which indicate how fast the
vehicle can go in a specific percentile terrain, rather than the average
speed over all the terrain up to that point., Table 11 shows the actual
speeds for the 50 and 90 percentile terrains and the total percentage
of each area that is no-go, Table 12 provides breakdown of factors
causing vehicle no-go's. Table 13 provides a breakdown of the factors
limiting vehicle speeds as considered in the Army Mobility Model.

As shown in Table 11, all the IFV concepts have actual speed
capabilities significantly greater than both the M113A1 and M60Al1 MBT.
Among the IFV concepts employing the XMl powertrain and suspension (IFV)
#2 through IFV #6) IFV #5 shows slightly faster speeds in the West Germany
terrain and all concepts show equal predicted actual speed performance
in the Jordan terrain. In comparison to the XMl, only the IFV concept
#5 is predicted to have a speed advantage and this only occurs in the
West Germany terrain.

For no-go conditions in the West Germany Terrain, shown in
Table 12, available traction is the predominate factor in causing no-
go's for the IFV concepts employing XMl components., All other vehicles
have no-go's due to obstacles and in some cases also availablc traction.

Predicted performance for the Jordan terrain indicates equal
performance for all IFV concepts except IFV #1 (XM723 with XMl suspen-
sion). This 1 to 2 mph speed advantage probably reflects the slightly
better braking capability of IFV #1 which is used to its advantage in
the obstacle spacings found in the Jordan terrain. Only the M113A1 and
M60A1 have no-go areas and these are caused by obstacles.

Comparison of the predictions made for IFV #1 and IFV #1A in
both terrain areas indicate that use of an XMl type suspension yields
approximately a 2 mph actual speed improvement for the fifty percentile
terrain., It also reduces the percent no-go's caused in West Germany
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terrain and increases the ninety percentile speeds for both areas
because the XMl type suspension allows impact with obstacles at higher
speeds than those allowed with the current XM723 (IFV #1A) suspension,

V. CONCLUSIONS

In conclusion, of the new IFV concepts (IFV #2 through #6)
evaluated all have predicted mobility performance equivalent to that
predicted for the XMl. Because of its low weight and high horsepower
IFV #5 has the best performance of all the IFV concepts. In the West
Germany terrain the predominant factor controlling speed, see Table 13,
is the traction available to overcome the resisting forces caused by
soil and slope. In Jordan the predominant factor controlling vehicle
speed is its acceleration and braking performance as controlled by the
spacing of obstacles found in the area.

In comparison to the M113A1 and M60Al, all IFV concepts,
including the existing XM723 (IFV #1A), offer superior mobility. From
an armor/infantry team standpoint, the IFV concepts all appear compatible
with the XML in overall mobility. However, in rough terrain conditions,
the poorer ride characteristics of IFV #1A may have an adverse effect
on the infantry squad if this vehicle attempts to match the pace of the
XMl. Use of the Mi113Al with the XMl or any concept IFV with the M60Al
would seem to indicate the need for different tactics and command/
control procedures if the full potential of the faster vehicles is to
be realized.
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APPENDIX A: Ammy Mobility Model Input Data

The following listing contains the vehicle characteristic data
used to define the IFV concepts considered in this evaluation. These
data were developed from drawings provided by TARADCOM and from XM1 and
MICV, XM723 data developed by AMSAA for previous evaluation efforts.
The vehicle gross weight values associated with each concept were
provided by the IFV TASK FORCE. In applying the XMl power train
characteristics to the IFV concepts no attempt was made to re-gear the

vehicle to obtain a vehicle top speed similar to the existing XM723 IFV.

51

—

‘.'.T,&._...L_ ‘

£ 25 b b il o petha S




9zt 9zl s 01 8°6 saydul ‘sniper Yd31d 33yd01ds sz
sayour
£9°sT £9°S1 SLovl SLT¥l ‘SnIpeI [39YyMm PEOI + SSIUNITY3 YOBIL °9Z

sa3your ‘punoid 01 I3[pt
10 33%501ds Ieax JO JUTL 133udd

€98 € b SLU8T 0z 123U0ZTIOY WOl DUBISTP [BIT1II3 °S7
S$3YdUT ‘I3IPT IO 3Jaydoxds
z°9sl 8°251 $°S01 SzoLL Ie3l 03 °9°) WOIJ DUEISTP [BIUOZLIOH “pZ
$aYdUT “‘II[PI IO 3I3yd0ads .
9°91 9°91 zzt 501 1231 3O SNIPEI + SSAWIIYI YOBIL ‘§Z
s3ydut .m~09£2 peox 30 10 fejuoztioy
0°1g 6°2¢ 8/5-L2 Y AR 74 03 °9°) WOIJ IDUBISTP [BITII3A “ZZ
saydurx .0:_ﬁ 133uU3d T33aYym peox 3Is|
6°6L z°s8 v/g-0L sz°2§ + 03 °9°) WOIJ IULISTP [LIUCZTION “[Z
. sayour .moc.: I33U3D [I3Ym
081 081 8pl SOt Peol 3SB[ § IS[ UIIMIAQ duUEISIq "0
z°6s z°65 47 ve sawut “a3pa 3urpeal jo ydray 61 I
5 saydoutr ‘punoid
£81 £81 151 801 Y3TM 1DBJUOD UT YIBI3 Jo Y33udT "8I
3 S9 $9 06 oL - sa3239p ‘a13ue yoeoaddy 41
06 06 Z/1-LL or sea13ap ‘a13ue aanyaedsg 91 !
v/1-6¥ v/1-6¥ 1€ 174 = SoYdUT ‘DUBRIBI[D PUd IBY S }
61 61 v/1-L1 91 SaYdUT ‘adueIe3[d punold ‘uUyW ‘yI ;
(1% (1% 9 (74 sayour ‘A3771qede> da3s [EDTIIBA "Xl ‘ST
v 12 A ot ST33Yya peox jo “ON ‘ZI
v/€~£61 v/€-$61 9zt 06 SSPEL “S0NS ORI D Jo WAty 51
74 74 | €4 st SIYOUT ‘YIprA eIl 01
662 662 8vZ z61 SaYduT ‘YIBU3] I[IIYIA 6
v/S-sp1 v/S-Sv1 v/s-Lel . sot ; SIYDUT ‘YIPTA I[OTYIA '8
z z z z syde1l jo "ON ‘L
00S1 00sT 00S ¢4 di palex sso1g ‘9
s 1> s I> ; s'I> s'1> sayour ‘3ydray Iasmoxy g
JIqIX3T3 = 1
I 1 1 I ‘aTqIXafyuou = 0 ‘adLy ydexy “yp E
000811 000°05T 000°LY 000°¥Z sql ‘Iydram ssoxg ‘g
0 0 (1] 0 vﬂmozl = 1 .vu&un.uv = 0 0&0 IPIYaA "2
9 A4I/S A4I Z AdI 1 AdI IVETIN T9POW AI2TYaA °T

9% 9 SeAdl [4.C1 Vig 3 IVETIW J13ISTIIdRIBY)
s AdI

s3daduo) A4] 103 eleq $ITISTILIdBIBY) I[ITYIA JO Surisy]




1
¥

Z°0st

19

8z°1

‘06°1 ‘v0°E ‘88°S
14
86/05°¥
0

1£1
LSy

z°e8
65°
Z°6S

S# Adl

86/0€°¥

0" 191 ¥ sst z*0s1
sy s's 19
82°1 821 8z°1
‘06°1 ‘p0°S ‘88°S ‘06°T ‘¥0'S ‘88°S  ‘06°T ‘v0'S ‘88°S
v v v
86/05°¥ 86/05°¥
0 0 0
0zz 92 09z
£°2 v'sz o
8°vL 6°6L zse
vy vp vy
6" 6s” 6s
v'9s z°6s z°6s
s Adl 9% 3 seAdl 28 AT

i3 “s3deduo)y A4l 203 ®IBG

EN

S°811

UL 8°€1

s3ugysT] 23exedas aag
s3ur3sT] J3vaedes a9
s8uryst] 93exedas aag

/N
/N
- 9£6°1 ‘I8°¢
AIqRTIBA
A1a3yurjyul £
s6/ov°y S6/56°S
0 0
86 y 117
£°12 6°L1
v/£-0L v/1-28
i v
sp* 95°
4 9"’
Vig 3 TVETTH
T8 AdL

sayour ‘yIes3 uo
autod 30atd 3y3 03 °9;) woij Idue3ISIQ
saa13ap
‘I3IPT 20 33yd0xds ieax jo 193uad
9 °9°) Sur3dsuuod Jur[ j punoxd
ay3 o3 [arrezed aury ® ulamMlaq I[duy
sayour sa ydu “‘3ydrey
9198380 sA paads 3deduy ade3sqQ
Lvxxe ssauyBnox sa paads paitwi[ PRy
‘ferxe paads °"SA 92103 IAIIII} °XEN
$9L=] ‘ou = (. ‘“dnyd0[ 13313auGd anbio]
oj3e1 I8a3 13319AU0d anbxoj 03 surdug

(Qud) soryex redn

uoTSSTESURI] ur sIE3d ‘ON
$ ‘"339/013ex SALIP TEUL4
{enues = -]
‘oremoine = 0 ‘@d43 uorssymsuei]
sdyy
‘puBISYITA Ued 93pe Suypeay 0103 ‘xEl
UOL/dH STITYaA
soydouy ‘surdaq uorom Juedijy
-tusys ax0jaq sueds S[ITYIA IDURISTQ
yde ‘paads >1>TyaA WnmIXEN
AAB/95103 Buiyelq snuIxel
soputr ‘or3ue yYeoxdde
JutmIajep 03 pasn juyod 3o IyStay

3T3stde3derey)

$5731S5TI9398IRYD ITITYSA Jo Surisyq

“ry

E14

44
s
‘oy
‘6F
‘8¢

‘LE

95 -
'SE

e

g 3
2.
‘g
"0f
“62

53




0 | 8877
§ 65v°8 0'vy 0 1°Zy
& svL‘s o'y 0 I°Lp 0sg‘1 0°zZy
] 9%0°‘6 0°zZy TLL T oLy 0sS‘1 0°Lg
Lv9°6 ooy z00°€ 0°9% oLt 0°gg
926001 S°8§ 0S0°g 0°vy S8L°T 0°62
3 €EI1l 0°sSg 001°€ 0°zy s1g‘tl £°52
: FAUAR 4 ¢ 0°gg 0g1°s 0°ov 0s8°1 v 1z
£L8°C21 0°62 vi‘s 0°8¢ 00s°2 £°1z
£8L ST 0°82 ozs’‘s 0°9¢ 000°‘S Z°61 i
. Lzy'vl 0°LZ -- 865°S 0°vE 00£°‘sS 1Lt :
90L°ST 0°sZ 86L°F 0°2¢ 0sy‘s 0°ST
osz'et 0°p2 9T’y 0°08 00S°‘S I'st <
00z°s1 0°2z 9LE‘Y 0°82 00L°S 0°Z1 v
0sL‘02 0°0Z 0z8°‘y 0°92 . 001y 6°01
0sz‘sz 0°81 S8Z°S 0°¥v2 00£°S 8°01
¢ s25°sT 0°91 ¥6L°S 02z 050°9 S$°6
. 00Z°sz 0°St S19°9 0°0C 0S9°9 0°8
E: ¥LS°0E 0°vl 2LscL 0°81 SL6°9 S°L
. SLS‘0S 0°zt 621°8 0°91 066°9 6°S
e, oSy LS 0°01 ve‘e 0°vl 08€°“L 8°S
E 4 0Ss‘vy 0°s 9L5£°01 0zt 050°s 8y
2 00£°Ly 0L 68y 11 0°01 0LL‘8 6°€
: 00£°€9 0°9 689°Z1 0°8 0SL‘6 e
H 00s°1L 0°S 9Ls 8T 0°9 0SZ 11 s°2
0sz‘18 o'y 02922 0°S osL et 02 -
4 00zZ°68 0°g 06592 (147 0sZ vl 16°1
B pLS 101 ST 009°1¢ 0'S 008°ST 6°1
A L6¥°LOT 0°2 080°8¢E 0°2 0s8°St ST
A 206°LTT 01 ozI sy 01 0s€ ‘91 0°1
¥ zoLver 0 00S“9% 0 0S6°L1 0
% sq] ‘92104 ydu ‘paadg Sql ‘99104 ydw ‘paads Sq[_ ‘92404 ydu ‘paads
: 95 3 ‘Se “ve ‘S ‘T Adl Vis 8 s AdI TVETTH

.

Ovg W3] ®3EQq ‘pP3adg °SA 33104 IATIVEL] WOWIXEN I[ITYIA




1v# W3] eleq ‘peads °sa
(23m04 paqiosqy Tedtizep ‘Ay s3dew 9) peads peTwr opTY STOTYSA

0°6 0y
L6 S°¢
L° 01 0y S*0T1 0°¢
8°21 SeS 8°01 8°¢C
6°¢T 0°¢g S S°C -
9°8 0°9 eI 8°C 0°¢t 0°2Z
£°6 0°s ¢°s1 i 91 2L 1
9°01 (1084 0°L1 0°¢ 9°GT 9°1
9°11 S°¢ 0°61 2L T L°91 G
0°¢l 0°¢ 6°61 9°1 S°LT v°1
0°v1 8°¢C 8°0Z S°1 6°81 €1
S 61 S°¢C 6°1Z V1 £°0Z Z°1 ‘
L°0¢ 0°¢ 1°¢2 ¢°1 0°¢e 0°1 :
" X 0°oy [ | VA 74 A | S°LT 8L° :
0°v¥) 0°LY 9°T 0°62 0°1 LR £ L9°
. mmuo.w“ (0°%%) 0°Ly $°1 8 LS 8L" ov L5
‘Ce ‘T8 AdI (0°vv) 0°Ly vl LY L9° A 4 95"
(o°v¥) 0Ly 0 LY 0 Zy 0
ydu ‘paadg S9YdU] Sy ydu ‘paadg SaYdur SWy ydm °‘paadg SaYdUY Sy
! ssaudnoy adejing ssauy3noy adejying Ssauydnoy adejing
9% “S# ‘v# ‘S# ‘C# ‘14 AdI Vi# AdI IVETIW 3




0°1 0°0S

01 0°6¥ 0°1 0°¥Z

4 S'¢ 0°Sv 11 0°0Z

g S°9 0°ov A | 0°81
19 0°S¢ 4 0°91 o
i 0°L 0°0¢ 0°1 : 0°0S 0°¢ 0°St n

2 9°L 0°S¢ 0°1 0°9¢ 8°¢ 0°v1

b S°8 0°02 11 0°0¢ LY 0°¢t

s°01 0°91 A 0°0Z z°s s -zt

3 Szt 0°S1 5°¢ 0°81 S°S ¢ z1

E 0°SIT 0°v1 S8 0°91 0°9 0°21

0°¢€z 0°sIT z1 0°ST 8°L 0°11

‘ATuo 94 0°€s 921 81 0°vI 0°¢t 0°0T

3 s4(0°vy) 0°LY A 62 0°¢T 74 0°6

‘by ‘sdlo°vy) 0°LY 0°01 6¢ szt s§ S°8

1 ‘T# AINO° YY) 0°LY 0°s LYy £°21 A4 £°8

(0°v¥) 0Ly 0 Ly : 0 44 0

] ydu ‘paads $aYduT ‘3YIToH ydu ‘paads Soyoutr ‘3IYSTaH ydu ‘paads sayouy ‘3IYSTeH
§ 1e9T3I37 31de3sqQ 1BOT3I97 91981sqQ 1e2T3x3) 3[2e3ISqQ
9% ‘Sy ‘v ‘S# ‘e ‘14 AI Vig AdI TVETIW

Zv# WOl eleqg ‘Iydroy
1831319\ 91983IsqQ °SA poadg pajtur] 3oedu] 9[283ISQQ SIITYIA




{ DISTRIBUTION LIST
{ Copies

Commander 12
Defense Documentation Center |
ATTN: TCA 3
P Cameron Station
Alexandria, VA 22314

Commander /
US Army Materiel Develqpment and Readiness*éommand

ATTN: DRCDE-F

, 5001 Eisenhower Avenue b
Alexandria, VA 22333 '
'j Commander :
US Army Materiel Developmént and Regdiness Command
: ATTN: DRCBSI-L

-

5001 Eisenhower Avenue
Alexandria, VA 22333

Commander 1
US Army Materiel Development ¥nhd Readiness Command

ATTIN: DRCPA-S

5001 Eisenhower Avenue
Alexandria, VA 22333

b | Commander
US Army Waterways Experiment Stagion
ATTN: WESFM
Vicksburg, MS 39180

Director
US Army TRADOC Systlems Analysis Actlvity
ATTN: ATAA-SL

ATAA-T
White Sands Missile Range, NM 88002

/
IFV Task Force(
Room 112
ATTN: MAJ R. Barkman
1300 Wilson Boulevard
Arlington, VA 22180

IFV PMO
US Army Tank-Automotive Research and Develo
ATTN: Mr. Bernie Baumgartner

Warren, MI 48090

ment Command




DISTRIBUTION LIST (continued)

Commander
US Army Tank-Automotive Research and Development Command
ATTN: DRDTA-UL (Tech Lib)
DRDTA-V
Warren, MI 48090

BATTELLE
Tank-Automotive Advanced Concepts Laboratory
Warren, MI 48090

Chief

Defense Logistics Studies Information Exchange
US Army Logistics Management Center

ATTN: DRXMC-D

Fort Lee, VA 23801

Commander

US Army Concepts Analysis Agency
8120 Woodmont Avenue

Bethesda, MD 20014

Aberdeen Proving Ground

Cdr, USATECOM

ATTN: DRSTE
DRSTE-CS-A
Bldg 314

Ch, Tech Lib, Bldg 305
Dir, BRL, Bldg 328
Dir, HEL, Bldg 520

58

i~

i




