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ABSTRACT
The Marine Corps Surface Mobility Program, technically

,.,‘,,ﬂ--
P,
AP
¢

I managed by the David Taylor Naval Ship Research and Develop- ?:
é ment Center (DTNSRDC), has as a major thrust area, the develop- iﬂd
ment of lightweight, affordable, and relisble components for v
. future Marine Corps amphibious vehicles. In a tracked combat 5
vehicle which must also operate in the salt water envirconment,

it is essential that gross vehicle welght be minimized. One
area for significant weight reduction potential is track and
suspension.

The Aluminum Company of America (ALCOA), under contract
to DINSRDC, has designed and fabiicated an aluminum track
which is ccmpatible for installation on the Marine Corps LVT7
family of amphidious vehicles. The initial test track under-
X went limited testing at the Amphibian Vehicle Test Branch
£ (AVIB), Camp Pendleton, California. During chese tests, several
material problems were identified, resulting in the termination
of tests, and a redesign of the irack utiiizing materials more
suited to the mariune enviromment. This second generation track,
s referred to as the Improved Aluminum Track (IAT), has success—
fully completed in excess of 260 h of operating time, accumu-
lating 3744 miles at AVIB without major failure. Although not
ready for productionr, this extremely succesgsful exploratory
development effort has demonstrated the feasibility of an
affordsble low risk tracx which offers a nominal 232 weight

reducticn over conventional gteel track.
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METRIC CONVERSION
in., = 2.54 cm

b = 4.536 x 10-1 kg
mile = 1.609 km

psi = 6.895 N2

hp = 746 w

ton (short) = 9.07 x 102 kg

i i i

INTRODUCTLION

Future Marine Corps tracked vehicles will be designed to enhance battlefield
mobility, survivability, and transportability. Also, the future Marine Corps
tracked amphibians will likely have an added requirement for increased waterborne
spzeds to minlmize ship to shore exposure times. All of these requirement trends
lead to the need to develop lightweight, and/or high—horsepcower-to-weight ratio
vehicles.

The objective of the Mariae Corps aluminum track effort was to support ome of
the end item goals, that of achieving a lightweight vehicle. The plan involved
reducing the weight of the track by substituting aluminum track for steel track,
while achieving competitive performance and cost when compared against the current

steel track.

BACKGROUND

Among the efforts previously devoted to the development of aluminum tracks
for heavy vehicles, one of th2 @Woar incensive was Liwe divelomment program to design
an aluminum biock for the double pin, T-142 track for the M60 series tank., b-4%*
An experimental T-142 hard-coated aluminum track was designed, fabricated, and
tested by the Aluminum Company of America (ALCOA), and subsequently tested at the
U.S. Army Aberdeen Proving Grounds to determine the perforwmance and endurance
characteristics of the track during 5000 miles of typical operations. At cthe com-
pletion of the 5000 miles, 82% of the original aluminum track shoes had completed
the mileage with only one failure directly attributed to the aluminum block.

*A complete listing of references is given on page 59.

2




Because of insufficient durability data, the test was extended by 2000 miles, and
then extended again for another 1545 milesy, at which point the track assembly
generally became unserviceable. During the accumulated 8545 miles, two shoes were
changed because of aluminum block failures, and 47 others were changed because of
a variety of other problems.

The U.S. Marine Corps aluminum tvack program bullt upon the technology
established by the U.S. Army effort. The Marine Corps effort was initiated as
part of a concept study directed by the Naval Sea Systems Command, and technically
managed by the David Taylor Naval Ship Research and Development Center (DTNSRDC)
to provide a new Landing Vehicle Assault (LVA) for the Marine Corps. Critical to
the success of this concept was the development of lightweight components, the
suspension system being a major area for potential weight savings. This system
typically accounts for 22% of the gross vehicle welght (GVW), with the track
accounting for over 50%4 of that suspension weight. Thus track weight reduction
1s a highly desirable nbjective.

In 1976, DTINSRDC contracted sole source with ALCOA to conduct a preliminary
design coucept study of lightweight track. One double pin and three sgingle-pin
concepts were investigated.5 The double-pin design was not recommended for further
etudy on the hagiv that it would pofr provide a significant weight reduction. Two
of the single-pin concepts, providing nominally a 20% weight savings (versus com-
parable steel track) were recommended for further study. One concept (Figure 1)
provided a ferrous insert within the track block for the sprocket drive (“body
drive”), while the second concept (Figure 2) incorporated the sprocket drive at
the outer extremities of the shoe ("end drive”). These concepts were then further
evaluated to determine their structural suitability.5 These analyses led to the
configurational choice of the “end drive™ track block.

Two generations of this track were eventually built by ALCOA (under contract
to DINSRDC) and tested by the Marine Corps on a Landing Vehlcle Tracked, Personnel,
Model 7 amphibian (LVIP-7) at the Amphibian Vehicle Test Branch (AVIB), Camp
Fendieton, Caliiornia. The firsi generaiion irack (A-Track) failed premaiturely
due to stress corrosion attributed to the vnsuitability of the track block

materials in a salt water environment. The second generation "Improved Aluwainum

Track™ (LAT), developed under the Marine Corps Surface Mobllity Program,
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incorporated the basic design of the A-Track but utillized materisle and processing
techniques more sulted to the environment. This track survived in excess of 260 h
of vehicle oreration, accumulating 3744 miles at AVIB without major failure. It

also provided a 23% weight savings over comparable steel track (4300 1b versusd
‘ 5611 1b).

; TRACK DESCRIPTION

] Both the A-Track and IAT are 21-in. wide, single-pin, rubber-bushed tracks

i with a 6~in. pitch. Externally, they both look the same (Figure 3). In both
cases, the shoe bodies arc aluminum with steel center guide caps and end drives.
E Both track blocks were designed to accommodate the same road pad, which, because
of structural considerations, was nominally 237 smaller than the standard LVT7/
road pad. During the IAT tests, selected blocks were modified to accommodate the
larger LV17 road pad. Some were modified by welding a steel grouser to-each of
the two steel drive rings; the modified blocks will be discussed later. Table 1

summarizes the track physical characteristics; weights shown are based on actual

A-Track weights. The weights of the IAT assembled block dsections differ due to

bl _p _ve N B N I £L A . A -
dlumMinum ailoy 4iu CELLET guage ffereaces, and ara 0.1-1%

and €.6-1b lightor
than the A-Track for the 7075T73 and the 6061T6IAT aluminum alloy block, respec-
tively. Note: the weight of the standard LVT7 steel track block is 33.4 1b per

assemblad block section.

L

The A-Track vas fabricated utilizing 201476 aluminum alloy, the same material
previously tested by the Army in the successful T-14Z aluminum track. This material

L ) HILRL

later proved to be susceptible to stress corrosion in a marine enviroumeut. A
total of 225 blocks were fabricated of this material (the LVI7 uses 168 blocks
3 after initial track bicak-in).

For the [AT, a total of 245 blocks were fabricated, of which 220 were 6061
alloy, and 25 were 7075 alloy. Both alloys were chosen because of their superior
performance in strese-corrocion sugsceptible environments, even though their
tensile strength was lower then that of 2014T6 aluminum alloy. Both IAT alloys

proved to be of adequate strength and envivonmentally suitable, and no incidents

of block fallure were renorted throughout the duration of the IAT test program.
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Figure 3 — The 21-Inch Aluminum Track Block Assembly




TABLE 1 - ALUMINUM TRACK CHARACTERISTICS

Weights
Basic Block w/Center Guide Cap A-T+ack 17.0 1b
IAT (6061) 16.4 1b
IAT (7075) 16.9 1b
Assembled Block Scction¥ A-Track 26.2 1b
w/Road Pad and Pin IAT (6061) 25.6 1lb
IAT (7075) 26.1 1b
Dimensious
Pitch Length 6 in.
Width 21 in.
Pad Thickness 1.5 in.
Grouser Height 1.1 ic.
Center Guide Height 3.8 {a.
Type Bushing LVT7
Type Pin LvY?
Materials
A-Track IAT
Track Block (aluminum) 2014716 6061T6 & 7075T73
Center Guilde Cap (steel) cast 4140 wrought 4130
End Drives (steel) 4140 (48Rc) 4135 (25Re)
Road Pads SBR SBR
Production Cost Estimate (FY 82 3) $225.00/ft
*For comparison, LVT7 steel block assembly weighs 33.4 1b.

Additional modifications of the IAT included (1) the use of wrought center-
gulde caps 1in lieu of the cast caps used in the A-Track, and (2) a material and
hardness change in the steel end drives. The center guide cap wodification was
incorporated as a solution to the numerous failures encountered during the A-Track
testing, attributed to poor casting quality (porosity) and stress corrosion. The
end—drive material and tempering change was made to provide a solution to the

hydrogen embrittlement failures experilenced with the A-Track ead drives.
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HOST VEHICLE DESCRIPTION

The host vehicle used for the testing of the aluminum track was a Marine
Corps LVIP-7 amphibious personnel carcier. The nominal operating weight of the
vehicle during the test was 24.5 tons, a GVW which included 10,000 1b of cargo,
but did not include ordnance weights. The characteristics of interesc for the
LVTP-7 are given in Table 2.

To accommodate the aluminum track on the LVTP-7, some modifications were
required to the host vehicle interface components. These modifications included:
(1) the sprocket carrier had to be widened to accept the end drive track, (2)
aluminum spacers had to be put between the tires of the dual roadwheels to provide
for the increased thickness of the center guides, (3) an alumircum spacer was added
to offset the idler wheels, and (4) longer wheel studs were required to properly
torque the roadwheels. All changes were mandatcry to achieve the necessary
geometry for the end drive track. The veight penalty for these modifications was
284 1b. This additional weight is not inherent in the end drive track concept,
and could be avoided if the vehicles had been inltially designed to acrommodate
this type of track.

In addition to these hardware changes, the track tension had to be adiusted
to compensate for the lighter track. Figure 4 shows the LVIP-7 with the aluminum
track installed.

ALUMINUM TRACK TEST PLAN

Master test plans were developed for both the LVA Aluminum Track (A-Track)6
and the Improved Aluminum Track (IAT).7 Both test plans were similar in objective,
i.e., to determine the feasibility ¢f an aluminum track for a Marine Corps amphibian
vehicle. +The target goal of both plans was to complete 2000 miles of testing in
a ‘salt water enviromment. In both cases, the test site was the Marine Corps Base
at Camp Pendletor, California. The field testing was directed by the Amphibian
Vehicle Test Branch.

The test was structured into several phases. A pretest phase included track
and host vehicle 1inspectione and a 50 mile “"shakedown"” test. The feasibility
test phase (50 h) concentrated on the deslgn aspects of the track, including the

aluminum track impact on vehicle performance. The durability test phase (150 h)
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TABLE 2 - LVTP-7 STANDARD CHARACTERISTICS

(All dimensions are in inches.)

1.

2.

3.

4.

5.

~——— 128.72 ———T

122.75

General
Welght (cargo loaded) 50,350 1b
Weight Unloaded (less crew & fuel) 38,451 1b
Weight During Testing 49,000 1bv
Unit Ground Pregsure (cargo loaded) 7.7 psi
Performance

Gross Horsepower to Weight Ratio 15.9 hp/ton
Net Horsepower to Weight Ratilo 10.6 hp/ton
Drawbar Pull 40,280 1b
Max Land Speed 40 mph

Running Gear

Type: Torsion Bar & Tube Suspension,
front Sprocket, Raised Rear Idler
No. of Wheels: 6 Rubber Tired, Dual per Side,
26 in. Diameter

No. of Return Idlers: 1 per side, 20 in.
diameter wheels
Sprocket: 11 teeth, 5.5 ft

per revolution
Standard Track:

Type: Steel, single pin,
rubber bushed with
replaceable road
pad (body drive)

No. of Blocks: 84 per side
Pitch: 6 in.
Welght per Block: 33.4 1b
Weight per Side: 2806 1b
Fuel: 180 gal
Crew: 3
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¥Yigure 4 — The LVIP-7 Aluminum Track Installation
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concentrated on repetitive operation through the AVIB test course (Figure 5) to
monitor wear and component durability. The final phase iucluded a post-test
inspection to veriiy the final condition of the track and other components that

¢ould be (or were) influenced by the characterlistics of the track.

TEST RESULTS AND EVALUATION
The format for this discussion is divided into two major segments. The
tirst segment 1is on the test results and evaluation of the LVA Alumipum Track
(A-Track), while the second one discusses the test results and evaluation of the

Improved Alumicum Track (ILAT).

LVA ALUMINUM TRACK (A-TRACK)

The test of the A-Track was 1nitlated at the Amphibian Vehicle Test Branzh
(AVIB), Camp Pendleton, Czlifornia on 28 July 1978. This track was forged of
2014-T6 aluminum alloy with steel drive rings shrunk over the outer bushing hubs
for the sprockets to drive on, und cast steel center guide caps, rubber bonded
onto the &luminum center guide to provide track guidance and wheel wear protection.
To accept this track,; rFMC Corpnratign8 (under subcontract to ALCOA) modified the
host vehlcle by iuncreasing the sprocket carrler width, making new sprockets, and
providing aluminum gpacers to increase the space between the tires of the dvel
roadwheels. This increased space accommocated the increased track guide width,
and provided an aluminum spacer to offset tl.e i1dler wheel.

After the first 50 miles of field testiny, the sprockets exhibited excessive
peening where the end drive rings made radial contact with the sprocket rings.
The sprocket assembly was modified by adding & st=el support between the sprocket
carvler and the sprocket rings, and the test was coentinued. This problem did not
recur.

After 25 h of testing, one end-drive ring came of{ and twelve (1l2) others
were cracked (Figure 6), all on the starboard track. The shoes invoived were
replaced, and the test continued. At 43 h of testing, the starboard track failed

and separated while the vehicle was negotiating a sharp turn on the cross-country

course.
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Figure 6 ~ Cracked Drive Ring (A-Track)

Inspection of the track revealed that the catastrophic failure of one center
boss initiated the separation. Later, it was rev~-" 1 that seven other shoe
bos~ < had also cracked. Further field inspection also revealed two missing

cent:r gulde caps, and cvac 8 occurring in 37 others (Figure 7). At this point,

Figure 7 - Cracked Centcr Guide Cap (A-Track)

Note: Drive Ring Separation and Wear
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after 48:25 hours and 551 miles of testing, the test was terminated due to safety

considerations. Appendix A provides further details of the A-Track testing.

Tgble 3 is a summary of the pertinent test results which als¢ include the final

failure count.

TABLE

3 - THE A-TRACK TEST RESULTS

Dates of Testing:
Cunulative Hours:
Cunulative Miles:
Average Total Wear (in.):
Port Track
Starboard Track

Sprocket Wear:

Failure Summary:

28 July 1978 to 4 December 1978
48 h 25 min
551 miles (511 land, 40Q warer)

Grouser Pad Drive Ring Center Guide

T4J64k 964 1/32 T 376k
3/64 9/64 3/64 1/32

1/8 irv. average on drive surfaces

12 Fallures due to Cracked Drive Bushings

10 Failures due to Cracked Bosses

39 Fallures due to Cracked or Missing Center Guildes
1 Failure due to Cracked Boss and Center Guide

The failures were analyzed by ALCOA, FMC, and DINSRDC. It was determined that

the end drive failures were caused by hydrogen embrittlement of the 4140 steel,

resulting from residual stresses in the material, and were due to the shrink fit.*

The shoe failures were found to be stress—corrosion failures of the 2014T6 alloy,

which was later revealed to be a poor performer in a salt water environment.9

Finally, the failures in the cast center pnides were determined

castings, some stress corrogsion, and improper heat treatment of the 4140 steel.**

Solutions to these problems were identified prior to the initiation of the IAT

contract with ALCOA.

*"Metallurgical Analysis of Wear Bushings from Landing Vehicle Assault (LVA)

Aluminum Track," DINSRDC Report TM-28-79/31 (7 Feb 1979).

*%”Cracking in Centerguide Sleeve for LVTX; Analysis of,"” Memorandum from
DTNSRDC Code 2813 to Code 1120 dated 3 May 1979.

14
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IMPROVED ALUMINUGM TRACK (TAT)

The IAT incorporated the same basic physical design as the A-Track. The major
differences between the two tracks were: (1) the aluminum alloy material selection,
(2) the heat treatment of the steel components, and (3) the fabrication procedures
for the steel center guide caps (see Table 1).10 The IAT was fabricated by ALCOA
with vehicle integration hardware again provided by FMC Corporation under sub-
contract to ALCOA. The track was installed for testing at the AVIB in late April
1981.

Early testing revealed the locations of high track wear that wculd continue
throughout the duration of the test program. These high wear locations included:
(1) the aluminum grousers &t the Gl and G3 locations (Figure 8), (with higher wear
recorded on the inboard locations of both the nort and starboard tracks (Figure 9));
(2) end-drive wear (Rl and R2 locations), caused by sprocket-ring engagement, and
aggravated by the wear of the adjacent grousers (Figure 10); (3) center guide cap
wear, casued by wear-ring contact (Figure 11); (4) and rubber wear and/or chunking
on the roadwheel side rubber and track pads, vhich were smaller than the standard
LVIP-7 track pad. In addition, early tests showed a tendency for the center guide
caps to displace vertically from the aluminum block resulting in gaps of from
0.005 to 0.048 in., a situation which stabilized after approximately 30 h (400
miles) of operation.

At 60 h (Approximately 900 miles) all of the road pads were replaced and the
test contlinued. Wear patterns remained typical from block to block, with the worst

wear still occurring at the Gl and G3 locations. It was observed that both tracks

had a tendency to drive to the starboard side, resulting in poor sprocket-to-end-
drive contact, and wear on the aluminum block adjacent to the steel end drive
(Figure 12)., A possible explanation of this phenomenon is: most tracks have a ,_3:i

tendency to drive outboard due to the suspension configuration. However, in the

.t

T

case of the IAT, the modified port sprocket carrier was suppoerting inboard and E_*__

outboard sprocket rings that were out of register by approximately 3/8 in. This

misalignment tends to bias the track in the direction of the leading sprocket.

This could explain why the port track moved inboard instead of outboard.

T

The 100~-h inspection (at 1428 miles) revealed: two lost center guides, exces— i-““ﬁ
sive wear on the new pads (likely caused by long term storage at Camp Pendleton),

excessive "cupping” of the sprocket rings, and accelerated wear on the end

connectors.

T
. e ST tenw
' R
v "y o
b e, e
. T EREAANS .
ot e ey

15




G4

1-7 GROUSER
i) 1-Z RINGS
1-2 CENTER GUIDE

P
13 TAV

»

Figure 8 - Aluminum Track Wear Measuremen Locations
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Figure 9 - Grouser Wear

Figure 10 = End Drive Wear




Figure 11 - Center Guidg Cap Wear

Figure 12 - End Drive/Sprocket Misalignment Wear
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At the completion of the 100-h inspe=xtion, it was decided to delay further
testing until new track pads could be fahricated. During this delay, several track
blocks were modified, including: accommodations to fit the stendard P7 road pad,
the addition of welded steel grousers on the end drives, and various applications
of flame cpray materials. The modified blocks were then integrated into the track
as described iu Table 4. 1In addition, 10 new track blocks were added to both the
port and starboard tracks to permit the accumulation of comparative data. New road

pads were also installed throughou: the track set.

TABLE 4 - MODIFIED IAT BLOCKS
(All put on port track)

°® 4 blocks modified to accommodate P7 road pads

) 3 blocks modified by flame spraying the center
guides and end drives and installing a steel "V”
grouser shoe around the road pad

® 3 blocks modified by flame spraying center
guides, end drives, and grousers

) 2 blocks modified by, removing steel center guide
cap 2nd replacing with a flame spraved center
gulde built up to original thickness

® 1 block flame sprayed steel ceater guide cap
built up to origiaal thickness

e 6 blocks modified by the addition of steel
grouser extensions welded onto the end drives

The test program resumed in April 1982 after approximately a seven~month delay
awalting road-pad delivery. When reinstalled, the track and sprockets were inten-
tionally reversed, thus presenting new wear surfaces. No operational or vehicle
performance problems or degradation were encountered because of the track reversal.

At 125 h (1666 miles), it became obvious that the flame-spray applications

were unsuccessful, with most failures occurring within the first 5 h of operation.

Furthermore, those blocks fitted with LVIP-7 road pads exhibited reduced wear,
as did those fitted with the steel grousers on the end drives. No block failures

were recorded.
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The testing continued to 209 h (3119 miles) with wear patterns typically
remaining the same. Howaver, some r~duction was noted in wear rate. The blocks
fitted with the P7 road pads and scteel grousers on the ead drive continued to
exhibit superior wear performance.

At this point, the formal testing was completed; however, a decision was made
to continue running the IAT until it failed or was determined to be no longer
serviceable. The testing continued to 260 h during which the track accumulated a
total of 3744 miles. The test was terminated in January 1983 due to (1) increased
wear on the top surface of the track block in the area of the center boss (Figure
13), and (2) coutinued losses of the center guide caps. Additional test results
including photographs of the track and treck components and track wear data may be
found in Appendix B. Photographs of modified blocks are shown in Figures 14 and 15.

Throughout the spar of this test program, the vehicle speed averaged 15 wph.
The total accumulatioa of mileage represents oaly lgndborne miles; with waterborne
transit not recorded, Finally, and most siznjficant, not a single ailuminum bLlock

failure was recorded throughout the length of the entire test progran.

Figure 13 - Top Surface Wear
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Figure 14 - IAT Modified to Accept LVT7 Road Pads

Figure 15 — IAT todified with Steel Grousers on End Drives
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DISCUSSION AND CONCLUSIONS
The lightweight aluminum track program represents a significant achievement in
= the development of lightweight components for tracked amphibious vehicles. The IAT
=i A
demonstrated the feasibility of using selectea aluminum alloy track blocks to
achleve a nominal 23% weight savings over comparable steel track while achieving an
equivalent track life without degrading the performance of the vehicle. Table 5
B compares the aluminum and steel track. The perforuance data on the steel track is
B based upon prototype LVI7 tests conducted by AVTB at Camp Pendleton, Califormnia.
. TABLE 5 - COMPARISON OF ALUMINUM VERSUS STEEL TRACK
STEEL (LVT7) IAT
Type Single Pin, Bushed Single Pin, Bushed
b Drive Body Drive End Drive
Width 21-1in. 21-1in.
Shoe Material 4045 or 1345 606176
% Weight of Assembled Block 33.4 1b (shoe & pin) 25.6 1b (shoe & pin)
Weight Savings for LVT - 1311 1b
Demonstrated Life 3717 amiles (235 h)* 3744 miles (260 h)
é Production Cost (FY 82) $90/Shoe $112/Shoe (estimate)
*Represents demonstration and operational test averages for tests
conducted a:t AVIB for the LVTX-12 family of vehicles.
3
The impertance of proper material selection became apparent early in this pro-
gram. The utilization of environmentally suitable materials with proper mechanical
) properties is critical to the marine application. Both 6061T6 and 7075T73 aluminum
F- alloy are suitable materials for this application, but additional effort is required
to nminimize wear.
E.
22
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Two factors appear to have reduced the wear rate without sacrificing the strue-
tural integrity of the track: (1) the adaptation of selected IAT blocks to the
larger LVT/ road pad, and (2) the additlon of steel grousers te the end drive of
other gelected blocks. Those changes should be incorporated in any future iteration
of the track. Furthermore, additional effort should be expended on improving the
steel center guide cap, as many of them were lost, and mosi were worn through by
the end of the test program.

Interestingly, the wear monitored thrcoughout the test program was not the
cause for test termination. The critical wear area which finally resulted in the
termination of the IAT tests was on the roadwheel side of the block, in the area
of the center bods. This wear did not become apparent until over 200 h into the
test program. 710 compensate for this wzar, future lterations of this track should
increase the thickness of the boss cross section. Note, that in no cases did the
application of flame-sprayed materials prove successful, and future efforts in this
area are not recommended.

Several observations were made during this test program relative to the opera-
tional suitability of the track. In adjusting track for proper tersion, it is
necessary to account for the lighter weight of the track. Taerefore, the "rule of
thumb" for the steel track, i.e., 5/8 in. of play over the second rvadwheel, does
not apply for lighter track. In fact, for the aluminum track, tension was adjusted
by measuring 5/8 in. of play over the third roadwheel. In addition, it does not
appear that the track has a preterred direction of installation. After reversing
the track at 100 h to present new end drive wear surfaces, no impact on performance
was noted. In fact the reversing of steel track is standard operational procedure
for the 2nd Assault Amphibian Battalion located 2zt Camp Lejeune, North Carolina.
This procedure will increase the useful life of any track.

Finally, future track developments must take into account the dynamic behavior
of the track and its interface components. Fo. example, the track tended to drive
tc the starboard side of the vehicle. Thic phenomenon resulte in uneven and
increased center gulde and idler wear, and it accelerates the deterloration of both
the track and its vehicle interface components. Efforts expended in better under-
standing track dynamics and geometry may provide important 1nsights to improving

track design and, therefore, track life.

. -
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RECOMMENDATIONS

The Improved Aluminum Track represents a significant potential for the waight
reduction of tracked vehicles, while providing comparable performance at a competi-
tive cost to steel track. In this perspective, the following recommendations have
been prepared in the hope that follow-on efforts will result.

The IAT in its present form should be transitioned into Advarced Development,
whose activities should include further improvement of wear characteristics of the
aluminum track, particularly the end drives and the center guide caps. Furthermore,
the wear lmprovements incorporated in the latter part of this program, including
the use of larger road pads and integral end drive grousers, should be incorporated'’
into any future designs. Such improvements will likely result in a track life in
excess of 4000 miles.

In the design of future tracks, expanded efforts should be made to achieve a
better understanding of the track/vehicle interface. Sprocket alignment and dynam-
ics can signirficantly impact track life, as can center guide clearances between dual
roadwheels and idler assemblies.

The feasibility of designing a track with modular/replaceable wear surfaces
ghould he investigated. Modularity options should be considered for both the end
drives and center guide caps. Also, the application of a replaceable wear surface
o1 the roadwheel side of the track should be investigated. Such improvements could
significantly reduce the track life cycle cost by prolonging the integrity of the
forged block.

The potential for achieving further weight reduction in the forged block should
be investigated. The fact that no block failures occurred over the life of the IAT
tests suggests the possibllity of forged-block overdesign.

Finally, the aluminum track should be exposed to a vaviety of environments to
identify potential limitations. Future tests at Camp Lejeune, Twenty Nine pralms,
and Pickle Meadows might be considered, along with shipboard trials, to validatc

amphibious performance.
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APPENDIX A
LVA, TEST OF ALUMINUM TRACK (A-TRACK)

1. Purpose. To determine the feasibility of a light weight aluminum track design
(A-Track) for use with the LVA amphibian vehicle.
2. Method. The following tests were conducted by the Amphibian Vehicle Test
Branch, Marine Corps Tactical Systems Support Activity, Marine Corps Base, Camp
Pendleton, California during the period 28 July 1978 to 4 December 1978.

a. Test No. 1 - Identification, Installation, and Initial Checkout. To provide

identification markings and insure the test items were properly installed, functional
and ready tc begin testing.

b. Test No. 2 — Pre-Test Shakedown. To "break—in" the A-Track and suspension

components at gradually increasing speeds.

c. Test No. 3 - Land Acceleration and Maximum Speed. To determine the A-Track's

effect of the vehicle's acceleration and maximum spead.

d. Test No. 4 - Durabilicy and Maintainability. To determine the durability

and maintainability characteristics of the A-Track.

3. Discrssion. Tests No. 1 and No. 2 were completed with no significant probleme
encountered, and were observed by represeatatives of DINSRDC, FMC Corpnration, and
ALCOA. Test No. 3 - Land Acceleration and Maximum Speed - was conducted and indi-
cated a warked degradation of performance. The test bed was again checked for
malfunctioning and this test repeated with the same results. This may be accounted
for by the increased effective pitch diameter of the A-Track/sprocket over the
standard sprockets. Test No. 4 = Durability and Maintainability - resulted in 62
track block failures (listed in Table A.1). In addition, the inside drive rings

of each gide were contacting the No. 1 torsion tubes, causing damage; and, perhaps
as a result of the extended condition of the sprockets, the inboard grousers were
wearing rapidly at the ground coatact surface.

4. anclusion. The A-Tr
for us- on an LVA.

5. Recommendations. That prior to additional testing of a single-pin, aluminum

track, the design be reevaluated and redesigned to improve durability and eliminate

problems noted above.
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DETAILS OF TESTS
1. Test No. 1 — Identification, Installation, and Initial Checkout

a. Furpose
(1) To provide identification markings.

(2) To insure that the test itews were properly installed and ready for the
start of testing.
b. HECth

(1) The A-Track was assembled and each block stamped with identification
o wmarkings in the location shown in Figure A.l so the marks were outboard when
installed on the test bed.

(2) The A-Track sprockets and road wheel spacers were installed on an

Eff Anphibian Vehicle Test Branch LVIP-7 test bed and track tension adjusted in accord-
: ance with applicable LVIP-7 technical maauals.
(3) Measurements were made of wear sarfaces. These were used as a baseline

for later recorded measurements.

{(4) The test vehicle was operated over level terrain and all A-Track

components reexsmined for discrepancies.

c. Results

| IO

(1) Minor difficulty was encountered during installation. The guide plates

on the sprocket, designed to control the track guide pins, were of a diameter that

allowed them to contact and partially support the track. Trimming as requested by

the FMC Corporation representative reduced the dlameter to allow the track blocks
to fully seat in the drive sprocket.

E (2) No other problems were encountered.

2. Test No. 2 — Pre-Test Shakedown :ff{

a. Purpose To "break-in" the A-Track at gradually increasing speeds.

b. Method T

(1) Initial vehicle operations were accomplished as follows on level i}lT

: terrain: G
(a) 1.25 h @ 12 wph o

(b) 0.75 h @ 20 mph i_f

(¢) 0.67 h & 30 mph

28
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(2) During the above test runs, thorough visual inspections were condvcted
at each 30- to 40-min interval.
¢. Regults
(1) Visual inspections during and after initial operations noted prominent
wear to the sprocket teeth caused by the seating of the A-Track drive rings.
(2) No problems were encountered.

3. Test No. 3 - Land Acceleration and Maximum Speed

a. Purpose Tu determine if the A-Track has any effect or the vehicle's
acceleration or maximum speed.
B. Method

(1) The standard Amphibian Vehi:le Test Branch engine power check was
accomplished to insure that the test bed's engine was functioning properly.

(2) The test bed was loaded with 10,000 1b and all original vehicle
equipment (OVE) was aboard and properly stored.

(3) The test bed was instrumented to measure:

(a) Engine speed
(b) Vehicle speed
(c) Time

(4) Speed trap elapsed time instrumentation was set up at the Amphibian
Vehicle Test Branch paved land-speed course.

(5) The time required to accelerate from zero to maximum speed under full
throttle was measured, twice in each direction. The A-Track was inspected after
each run to locate any heat build up or other problems.

(6) The data was compared to data of the same test vehicle equipped with
standard steel track.

c+. Results

{1) The first timed test run resulted in a degraded performance compared
to the standard stee¢l track performance. Analysis of the test vehicle's powertrailn
fndicated a possible prcblem area. The engine and transmission werce ramcved from
the test vehicle, disassembly of the transmission revealed problem areas causing
improper operation of the transmission. The transmission was repaired and
reinstalled on the test vehicle. A timed test run was again held over the measured
course; results of both the steel track and aluminum track test runs are listed in

Tables A.2 and A.3, respectively.
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(2) Both tests indicated some degradati.a of performance. The effective
pitch diameter of the A-Track sprocket is approximately one inch greater than that
of the standard steel track sprocket and is believed to be the reason for the slower
naximum speed.

4. Test No. 4 — Durability and Maintainability

a. Purpose To determine the durability and maintainability characteristics of
the A-Track.
b. Method
(1) The test vehicle with the test aluminum track installed was operated
over the Amphibian Vehicle Test Branch (AVIB) land and water test course for 48:25 h
of operations as follows:
(a) 42:00 land test hours for 511.0 miles or 87% of total operations;
6.25 water-test hours operation for 40 miles or 13% water operating time ratio.
Failures to the A-Track prior to accumulation of additionzl water operation time
accounted for the ratic unbalance of water operations to land operations.
(b) Payload was varied between O and 10,000 1b during all operational
testing with both timed land-speed runs carrying 10,000 1b.
(c) Proper track tension and adinstment was maintained in accordance
with applicable Technical Instructions.
(2) Prior to initial test operations and at each 25-h interval thereafter,
the following procedure was accomplished and recorded:
(a) The A-Track was inspected visually for wear, damage or defects, and
corrosion.
(b) The dimensions of one track block in each section were measured as
outlined and recorded in Tables A.4 through A.7.
(¢, The profiles of two 920 teeth per sprocket were traced. See Figures
A.2 and A.3.
(3) Testing was terminated when the track was judged unserviceable based on
failutes.
c. Results
(1) Sixty-two (62) fallures of track blocks were recorded at 48:25 h (at
wilc:h time the starboard track broke at the junction of blocks $-67 and J). The
najority of fallures were small cracks on the guide pin cap. Ail failures are
listed in Table A.l.
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(2) Both No. 1 torsion arm left- and right-tukbe ascemblies showed damage
from contact with the A~Track drive rings.

(3) The greatest amount of wear shown on the blocks was to the inner
leading grouser, totaling 5/32 in. at 48:25 h. The outer grouser wear was only
2/32 in., indicating an uneven distribution of weight and/or pregsure upon the

track.
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LOCATION OF MEASUREMENTS 7. MIN O.D. OF PORT
(ALL MEASUREMCNTS IN 1/64 in. PRIVE RING

UNLESS OTHERWISE NOTED) 8. WEAR ON PORT SIDE
OF GUIDE PIN \

Y. WEAR ON STBD SIDE

OF GUIDE PIN \

\>

6. MIN O.b. OF STBD
DRIVE RING }

1.0. MARKINGS

Figure A.l1 - Wear Measurements
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: Figure A.2 - Aluminum Track Sprocket Wear (Port Side, 25- and 48-Hour Tests) f.':'_'l‘
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STBD
NO. 1

OUTER INNER

$78D
NO. 2
OUTER INNER

y N

Figure A.J - Aluminum Track Sprocket Wear (Starboard Side, 25- and 48-Hour Tests) !
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TABLE A.l1 - A-TRACK FAILURES

Block No. (starboard)| Time (h) Miles Failure
6 48:25 551.0 Cracked guide pin cap
13 25:05 319.0 Cracked inboard drive ring
14 25:05 319.0 Cracked 1inboard drive ring
15 25:05 319.0 Cracked inboard drive ring
25 25:05 319.0 Cracked inboard drive ring
33 48:25 551.0 Cracked central leading boss
35 25:05 319.0 Missing inboard drive ring
:8 48:25 551.0 Cracked guide pin cap
40 48:25 551.0 Cracked guide pin cap
4 48:25 551.0 Cracked guide pin cap
43 48:25 551.0 Cracked guide pin cap
43 48:25 551.0 Cracked guilde pin cap
52 48:25 551.0 Broken leading central boss
63 25:05 319.0 Cracked inboard drive ring
64 48:25 551.0 Cracked guide pin cap
65 25:05 319.0 Cracked guide pin cap
66 25:05 319.0 Cracked inboard drive ring
67 48:25 551.0 Leading central boss broken
in cenjunction with the "J*
failure
68 25:05 319.0 Cracked inboard drive ring
69 25:05 319.0 Cracked inboard drive ring
70 25:G5 315.0 Cracked inboard drive Tiog
71 25:05 319.0 Cracked inboard drive ring
75 48:25 551.0 Broken leading central boss
81 25:05 319.0 Cracked inboard drive ring
I (repl. S-63) 23:20 232.0 Cracked guide pin cap
J (repl. 5-68) 23:20 232.0 Broken trailing bosses
(mounted ad jacent to $-67)
A (repl. 5-13) 23:20 232.0 Cracked tralling boss
Block No. (port) Time (h) Miles Failure E
1 48:25 551.0 Cracked guide o~in cap <
2 48:25 551.0 Cracked guide pin cap " .
4 48:25 551.0 Cracked guide pin cap T
5 48:25 551.0 Cracked guide pin cap L
7 48:25 551.0 Cracked guide pin cap
9 48:25 551.0 Cracked guide pin cap
11 48:25 551.0 Cracked boss MRS
12 48:25 551.0 Cracked guide pin cap e P
15 48:25 551.0 Cracked gulde pin cap T
17 48:25 551.0 Cracked guide pin cap S
27 48:25 551.0 Cracked guide pin cap RN
2 48:25 551.0 Cracked guide pin cap L
-
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TABLE A.l (Continued)

l 82

Block No. {(port) Time (h) Miles Failure
33 48:25 551.0 Cracked guide pin cap
34 48:25 551.0 Broken leading central boss
38 48:25 551.0 Cracked guide pin cap
42 48:25 551.0 Cracked guide pin cap
44 48:25 551.0 Cracked guilde pin cap
45 48:25 551.0 Cracked guide pin cap
47 48:25 551.0 Cracked guide pin cap
48 48:25 551.0 Cracked guide pin cap
49 48:25 551.0 Missing guide pin cap
52 48:25 551.0 Cracked gulde pin cap
53 48:25 551.0 Cracked guide pin cap
54 48:25 551.0 Cracked guide pin cap
55 48:25 551.0 Cracked guide pin cap
60 48:23 551.0 Cracked guide pin cap
61 48:25 551.6 Cracked guide pin cap
62 48:25 521.0 Cracked guide pin cap
66 48:25 551.0 Cracked boss
68 48:25 551.0 Cracked guide pin cap
70 48:25 551.0 Cracked guide pin cap
71 48:25 551.0 Cracked guide pin cap
73 48:25 551.0 Cracked guide pin cap
and boss
81 48125 551.0 Cracked gulde piun cap
48:25 551.0 Cracked guide pin cap
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TABLE A.2 - LAND ACCELERATION AND MAXIMUM SPEED RESULTS (STEEL TRACK)*

Test No. and
Direction Time Speed Time to Accel. to
(North/South) (h) (mph) rpm Max. Speed (s8)
IN 1.908 35.7 N/R N/R
2N 1.851 36.8 N/R N/R
3N 1.851 36.8 N/R N/R
4N 1.835 37.2 N/R N/R
5N 1.839 37.1 N/R N/R
36.7 avg.
13 1.565 43.06 N/R N/R
25 1.561 43.7 d/R N/R
35 1.567 43.5 N/R N/R
48 1.568 43.5 N/R N/R
55 1.564 43.6 N/R N/R
43.6 avg.
i
Avg. max. speed: 40.1 mph

Wind 4 - 6 knots from West
Temperature: 66 — 68°F
Vehicle 074 equipped with
standard suspension

*pata taken signiticantly earlier than A-lrack acceleration

tests and therefore may not be comparable.
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TABLE A.3 - LAND ACCELERATION AND MAXIMUM SPEED RESULTS (A-TRACK)

Test No. and
Direction Time Speed Time to Accel. to
(North/South) (h) (mph) rpm Max. Speed (8) ]
N 2.106 | 32.4 2220 N/R¥
SRS
2N 2.068 | 33.0 2260 57 S
! N 2.047 33.3 2290 59 . ﬁ
4N 2,046 | 33.4 2300 58 L]
5N 2,025 | 33.7 2240 58 0N
33.2 avg. .
1S 1.571 43.4 N/R N/R
28 1.572 | 43.4 N/R 65 Ll
3s 1.564 43.6 2990 64
4s 1.572 43.4 2950 63
55 1.565 43.6 2930 64
H 43.5 avg.
Avg. wax. speed: 38.3 mph 1
Sl
) Wind 3 to 4 knots from West .
Vehicle 074 equipped with A-Track R
and related suspeasion components S
*Hot recorded E
P
—4

38




t.
k 'i:
TABLE A.4 — TRACK BLOCK WEAR DIMENSIONS ON PORT SIDE AT 25:05 HOURS 0
Block Grouser Surface Wear Pad Drive Ring Guide Pin -
No. 1 2 3 4 5 6 7 (2/8) 8 9 R -
1P 0 0 1 5 0 3 2/2 2 2 NS
8p 0 -1 1 6 1 2 2/2 2 2
15P -1 -1 2 6 0 4 2/2 2 2
22p 1 0 0 7 1 & 2/2 2 2 s
29F 0o 1 -1 6 2 4 2/2 2 2 .
36P -1 0 -2 8 1 3 2/2 2 2 -
43p -1 0 -1 7 0 4 2/2 2 2 mo
S0P 0 0 -1 5 0 3 2/2 2 2
570 & ¢ ¢ 5 ¢ 4 272 2 2 . :
64P -2 0 0 5 o0 3 2/2 2 2 S -
71P -1 0 -1 6 -1 5 2/2 2 2
78P -2 I -1 6 2 4 2/2 2 2
Avg. -i 0 0 6 1 4 2/2 2 2
Hours: 25:05
Port pitch extension: Blocks 1 through 11 1/16 in.
Blocks 40 through 51  5/32 in. .
Track adjuster extenslon: N/R (Not Kecorded) .
All measurements are in 1/64 in. unless otherwise noted. The symbol
(-) dcsignates ¢ buildup of the surfoce due to upset of the metel
or meagurement error regulting from variations in measuring instrument :
tolerances. All measurements are accurate to 1/64 in. -
3
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TABLE A.5 — TRACK BLOCK WEAR DIMENSIONS ON STARBOARD SIDE AT 25:05 HOURS
Block Grouser Surface Wear Pad Drive Ring Guide Pin
No. 1 2 3 4 5 6 7 (P/S) 8 9
135 0O o0 o0 1 3 4 2/2 2 2
8S -2 0 -1 1 3 4 2/2 2 2
158 1 1 1 1 3 5 2/2 2 2
225 ¢ - 0 1 2 5 2/2 2 2
295 1 -1 1 0 3 4 2/2 2 2
368 o 2 2 2 5 3 2/2 2 2
438 0 o0 0 O & 3 2/2 2 2
508 3 -1 2 1 2 6 2/2 2 2
575 0 -1 0 1 4 5 2/2 2 Z
643 o 2 1 3 3 5 2/2 2 2
71§ -1 1 2 1 3 5 2/2 2 z
78S -1 o 1 o 3 4 2/z 2 2
Avg. ¢ 0 1 1 23 L 2/2 2 2

Hours: 25:05
Starboard pitch extension: Blocks 1 through 11 3[16 in.
Blocks 40 througzh 51 1,16 {ian.
Track adjuster exteusion: N/R
All measuremcnts are in 1/64 in. unless otherwise noted. The svmbol

(-) designates a buildup of the surface due to upset of the metal
or measurement error resulting from variations in measuring instrument
All measurements are accurate to 1/64 in.

tolerances.
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TABLE A.6 - TRACK BLOCK WEAR DIMENSIONS ON PORT SIDE AT 48:25 HOURS

Block Grouser Surface Wear Pad Drive Ring Guide Pin
No. 1 2 3 4 5 6 7 (P/S) 8 9
1P 5 13 1 13 3 9 2/3 2 3
K* 5 0 0 12 2 8 2/3 2 4
15p 4 0 1 12 1 9 2/2.5 3 2
22P 4 1 1 12 2 9 2/2 2 3
29p 4 1 0 12 3 8 2.5/2.5 2 4
36P 5 o -1 12 2 9 2/2 2 3
43p 2 0 1 11 2 8 2/2 2 3
50P 4 1 0 10 3 7 2/2 2 3
57p 4 0 0 11 3 9 2/2.: 2 4
64P 4 0 1 10 2 8 2.5/2.5 2 3
71p 4 1 1 9 0 10 272 2 3
18P 5 1 0 11 3 10 2.5/2.5 2 3
Avg. 4 1 0 11 2 9 2/2.5 2 3
Hours: 48:25
Port pitch extension: N/R
Track adjuster extension: N/R
All measurements are in 1/64 in. unless otherwise notea. The symbol
(-} designates a buildup of the surface due to upset of the metal
or measurement error resulting from variations in measuring instrument
tolerances. All measurements are accurate to 1/64 in.

*Hours: 23:20 as this 15 a replacement block.




i TABLE A.7 - TRACK BLOCK WEAR DIMENSIONS ON STARBOARD SIDE AT 48:25 HOURS
B Block Grouser Surface Wear Pad Drive Ring Guide Pin
2 No. 1 2z 3 4 5 6 7 (P/s) 8 9
1s 1 o 1 3 7 9 2/3 2 2
85 0 o 3 3 7 9 2/3 3 2
£ c* 2 0 3 2 6 8 2/2 1 2
225 2 0 3 3 6 9 2/3 2 3
298 c 1 3 3 8 9 2.3 2 2
f 36S 2 1 3 4 7 8 2/3 3 2.5
43s 3 o 2 5 8 10 2/2 2 $
_ 505 2 1 3 3 7 8 2/2 3 2
% 578 1 1 1 4 8 8 2.5/3 2.5 7.5
64S 1 1 1 4 7 8 2/3 2 3
M* o ¢ 2 3 5 7 1/2 2 2
é 785 2 0 4 2 7 9 2/3 2 4
Avg. 1 5 3 3 7 9 2/3 2 2.5
Hours: 48:25
E Starboard pitch extension: N/R
: Track adjuster extension: N/R
All measurements are in 1/64 in. unless otherwise noted.
*Hours: 23:20 as these are replacement blocks.
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APPENDIX B
IMPROVED ALUMINIM TRACK (IAT) FINAL REFORT

1. Perilod of Test Coverage: 209:20 hours to 260:25 hours
Dates of Test Coverage: 23 August 1982 to 15 March 1983
2. Durability Test Phase: 3,119 to 3,774 miles

3. Inspections Accomplished: Standard IAT inspectious of port and starboard tracks
4. Test status
a. Grouser Wear
(1) Grouser wear pattern as established did not change during the last 60 h
of operation. Gl - G3 were still the highest wear areas. Inboard areas wear faster
than the outboard ureas. Areas protected by the track pad had the least wear. All
other comrents made at the 200-h report are still valid.
b. Pad Wear
(1) Pad wear 1is still dependent on the installed location; i.e., inboard
always wears faster.
(2) Size of the track pad is also a major influence on the wear rate. The
larger standard LVTP-7 pad had the slowest wear rate.
{3) Cure date of the rubber is also a major factor in the understanding of
pad wear. The newer the rubber the longer it will wear.
c. End Caps
(1) End caps finally wore through to the aluminum base material. This
fallure was a major influence in stopping the test.
(2) None of the caps separated from the aluminum block.
(3) WVear of the end caps was accelerated by the lmproper fit of the sprock-
ets to the track. The wear was aggravated by the wear of the track center guide
allowing the improper fit to deteriorate faster.

(4) The addition of the steel grousers did not affect the wear rates of the

<
d. Center Guides. The last 60 h of testing did not change any of the earlier

wear data.
(1) The steel was worn through to ti.e aluminum subbase on most guides.
(2) More of the steel caps came off as expected.

(3) VNone of the unprotected aluminum center guldes broke off.
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e. Track Stretch

(1) Throughout the test program, track stretch was malntained as two fingers
clearance between the track and the third roadwheel.

(2) Track tension was never a problem. The test crew did not make any more
ad justments than with the standard steel track. )

(3) Ten block pitch at 260 h: port 60 and 9/16 in., starboard 60 and
9/16 in.

(4) The rubber bushings performed well. No IAT blocks were removed during
the entire test because of a bushiang failure.

f. Visual Inspection

(1) The IAT wore out and 1s no longer safe to operate.

(2) The fourth set of rubber pads installed at 22 h were wearing well, and
probably could have gone another 40 h.

(3) The Gl -~ G3 grousers are no longer in existence and the steel end caps
were then taking a direct loading. The other grousers flattened out and seem to be
wmore pitted and mushroomed over.

(4) oOver 80% of all the center guides have been worn through on the outboard
side. At least 20 center guides have lost their steel cap cowpletely.

(5) End caps have remained in place for the entire test, however, their
shape 1s no longer circular but is now more oval. Many end caps are worn through
to the aluminum subbase.

(6) Direction of track was reversed at 100 h and no difference was ncticed
in either track wear or vehicle performance. Since the 200-h inspection, wear to
the end caps and center guide seems accelerated.

(7) Modifications made at the 100-h ingpection provided some insight to the
wear mode of the IAT.

(a) Steel grousers added to the steel end caps is an improvement and
should be incorporated on the next generation of test track. No operational prob-
lems were engountered with their incorporation. 61 - G3 pgrousar wear on the steel
grouser blocks was reduced by 144%/147%.

(b) Standard LVIP-7 steel pads incorporated into the IAT block
increases the life of the block. Gl - G3 grouser wear was raduced by 111%/126%,
and G6 - G7 was reduced by 166%/115%.
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(c) New track pads installed at the 200-h inspection again verific2
the importance of using track pads before their shelf life 18 up. Rubber has a
very definite life span and storage of the pads greatly affects the performance of
the pad. Rubber pads must be stored in a cool, dry environment for the best
performance of the rubber at time of use.

{d) Wwhen the IAT blocks were reworked to make room for the standard
steel track pad, some aluminum was removed which does not seem to have created an
unsafe block. With this knowledge verified by 16C h of testing, more areas of the
IAT block should be looked at for more weight reduction opportunities.

(e) Two aluminum alloys were used during the IAT testing; the fifrat
was 6061-T6 and the other was 7075-T73. Visual inspection of the two alloyr slows
the 7075-T73 to have more surface pitting after the track has been out of operatior
for a period of time. With a constant operaiion, the abrasive actionm of the sand
keeps both alloys polished fairly well. The 7075-T73 wore slightly better. The
area of visual comparison is on the back side of the block where the roadwheels
meet with the block. This is the area that finally dictated the conclusion to
testing. New IAT blocks measure 0.650 in. from edge of bushing to the top surface.
The 260-h blocks measured 0.350 in. to 0.420 in. Wear was thus over 0.250 in. or
approximately 0.00l in. per bour. This was not an area of interest at the start of
the test; therefore, there is no history or wear data other than post inspection of
new spare blocks and 260-h blocks.

g. Sprocket Wear Profile

(1) Track—sprocket interface continued to shear metal from the track and

the sprocket, which appears to have withstood the 260 h of operation fairly well.
It survived the 260G h with no lost teeth and no thrown track. The sprocket is
still functional, but with much reservation; see Figure B.l.
5. Problems. No major problems were encountered during the 260 h of testing. The
track always performed and no mission aborts could be counted against the IAT.
There wag much dountime dua to the rapid wear of pads and tegt item ingpectiones,
but no downtime for track failure.
6. Figures:

Figure B.l - Sprocket Profile, Port/Starboard at 0/260 Hours

Figure B.2 - Original Blocks Showing Total Wear
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Figure B.
Figure B.
Figure B.

[ R B

Figure B.

Figure B. 7

Figure B. 8

Figure B. 9
Figure B.10

New Blocks After 100 Hours Showing Total Wear

Steel Grousers Showing Total Wear

Steel Pads Showing Total Wear

New Track Block Showing (a) Front, (b) Back, (c) End Cap,

and (d) Center Guide Cap

260-Hour Track Block Showing (a) Front, (b) Back, (¢) End Cap,
and (d) Center Guide Cap Wear

260-Hour Center Guide Cap Showing (a) Square Hole Wear,

{b) Total Loss, (c) Port Sprocket Teeth Profile - Close Up,
(d) Port Sprocket Teeth Profile, (e) Starboard Sprocket Teeth
Profile - Close Up, and (f) Starboard Sprocket Teeth Profile
Measurement Plate (a) Dial Indicator and (b) Steel Scale

Link Pin Bushing Material (a) New Block and (b) 260-Hour Block

Wear

46




SINOH 09Z/0 3® PIOQIBIS /310G ‘BTFjoid 1ewdoads - 1-g 2and14

— 4092

————= = JVNIDIHYO

ayvouldvis




T

WEAR {in.}

WEAR (in.)

0.03 ¢

0.024

0.018

0.012

0.006

G1

G2 G3 G4 Gb
ORIGINAL

Figure B.2 — Original Blocks Showing Total Wear

0.03

0.024

0.018

0.012

0.006

G2 G3 G4 G5 G6 G7
NEW AT 100 h

Figure B.3 - New Blocks After 100 Hours Shosing Totol Wear
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Figure B.6 - New Track Block

Figure B.6b - Top
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b Figure B.6 (Continued)
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Figure B.6d — Center Guide Cap




Figure B.7 - 260-Hour Track Block

Figure B.7b - Top
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Figure B.7 (Countinued)

Figure B.7d - Center Guide Cap
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Figure B.8 - 260~Hour Cent~ar Guide Cap

Figure B.8a - Square Hole Wear

Figure B.8b - Total Loss '
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Figure B.8 (Countinued)

Profile - Close Up

Figure B.8d - Port Sprocket Teeth Profile
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Filgure B.8 (Continued)
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Figure B.8f - Starboard Sprocket Teeth Frofile M
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Figure B.9b - Steel Scale

Figure B.9 - Measuvement Plate
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Figure B.10b - 260-Hour Block Wear

Figure B.10 - Link Pin Bushing Material
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