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ABSTRACT

The excavator is the units of the heavy equipmieait $erves the
physical development sectors such as mining exicengatn the

area, establishing or expanding roads and expamzltigral land

and other physical development . One part of thmeator that
has a very large role in the undercarriage . Uradgege is a
component of the heavy equipment that serves aser énd has
a track drive right and left track drive . This easch was
conducted with the aim to make modeling as excasato

general by using materials available in the marKekt, calculate
the speed , direction of turn with a different ation of the track
(ceramic , asphalt , soil) and the maximum tiltlarthat can be
achieved by the excavator . From the test datacatmilations
have been carried out with 3 times the gear redunés obtained
without load speed excavator bucket is 0.25 m/demhsing a
load of 1.5 kg bucket excavator speed is 0.24 m/fthe track
ceramics . While the direction of maximum inflectioccurs on
the track with a diameter ceramic to turn right @5 mm and
782 mm turn left. At the maximum angle of inclinancbe
obtained at 10 degrees .
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1.0INTRODUCTION

Excavator is one of heavy equipment to carry oetwérious of
construction such highway, canal, agriculture armgimg project.
The using of the excavator is to accelerate thestcoction

process and save the consuming time in constructind
operation process in order to reduce cost. Ingtidy, the effort
to obtain the optimum heavy equipment is continljodsne in
order to maximize the operation of excavator by fiation of
undercarriage part[1]. As shown in figure 1.1

Figure 1.1 Excavator models that will be modifigd[1

20THEORY

Undercarriage is essential part of excavator whdohsists of
several component to support the movement of exoasgach as
sprocket, final drive unit, track shoe, track limtgck frame, track
roller, front idler as shown in figure 2.2,

CARRIER ROLLERS ~ TRACK CHAINS
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Final drive unit is set in the undercarriage thamgists of gear
and planetary gear units where transmit the powem fthe
engine and increasing the torque. In this stuldg final drive is
discribed as follow:

2.1. Spur Gear

Sour gears, illustrated in Fig. 2.3, have teeth parallel to #xés of
rotation and are used to transmit motion from dredtso another,
parallel, shaft. Of all types, the spur gear is $hmplest and, for
this reason, will be used to develop the primarpehkiatic
relationships of the tooth form[5ln addition, the spur gears are
applied in many devices like electric screwdrivescillating
sprinkler, windup alarm clock, washing machine aluthes
dryer.

(D

Figure 2.3 Spur Gear

2.2 Bevel Gear

Bevel gears, shown in Fig. 2.4, have teeth formed on conical

surfaces and are used mostly for transmitting mobetween
intersecting shafts. The figure actually illustragasight-tooth
bevel gears. Spiral bevel gears are cut so the tooth is no longer
straight, but forms a circular arc[5SHypoid gears are quite
similar to spiral bevel gears except that the shafe offset and
nonintersecting

Figure 2.4 Bevel Gear

2.3 Sprocket and Chain

Sprocket is one of machine element which profildeel with
teeth and using a chain in order to transmit thevgo It is
distinguished from a gear which directly contacatcounter gear,
and differ from pulley which has smooth surface asihg a belt
to transmit the power. A chain is series of linkigthassemble
with sprocket in transmission of power without slip

Figure 2.5 lllustration of Sprocket and Chain [5]

2.4 Electric Motor

Electric motor is a part of component to drive fanmpressor,
pump which source from electrical power. The eleanotor is
classified into two types of motor such as DC Motord AC

Motor. The circuit of DC motor can be configuredoasow:
il |

. S\,
V=12v —/—

Figure 2.5 Electrical Circuit of DC Motor

3.0RESEARCH METHODOLOGY
This research conducted three steps of process

3.1 Undercarriage Design
Undercarriage design carried out following the fidart below:
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Figure 3.1 Flowchart of Undercarriage Design
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The dimensions of the undercarriage were taken frdm scaled
model of the actual size so structured such thaemgges the
layout as in Figure 3.2 below
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Figure 3.2 Layout of Power Transmission of Undetage

Power transmission from driven motor to each trstoie using
a pair of bevel gear (gear 1 and gear 2) and tvis fd spur
gears (pinion gears 3 to 6).

The layout made its CAD drawings into 3D modelslaswn in
Figure 3.3 below

Figure 3.3 Result of 3D Design of Undercarriage

The transmission arrangement to obtain the undgagar low
speed of 3.6 km/h and undercarriage hight speedrb/5as the
speed of the excavator is generally where a mateen rotation
of 2000 rpm

3.2 Undercarriage Fabrication

The process of making undercarriage conductededtaboratory
of Production of Mechanical Engineering, Universif Riau.
Flow chart of the manufacturing process can be seEigure 3.5.

Making the frame by means of Steel box cut usingding

pieces with a length of 30 cm. Then one end of steel box
section is cut 10 cm with the aim to include idd&d tension to
set the track shoe and make the position of beareefed to
simplify and expedite the undercarriage in the mgn
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Figure 3.« Flowchart of Fabricatic

Track shoe is made by cutting a plate that hascartass of 2
mm and a length of 50 mm and a width of 15 mm. eRlahat
have been cut was installed in the cracks of the aylinder has
been connected with the chain sprocket. Furtherntbeemerger
between the chain sprocket or the so-called trhok svith a steel
box that has been cut. The result as in Fig. 3.5

Figure 3.5 Assembling of Track Shoe

Installation of the sprockets and gears. After cletipn of the
formation of the frame, the next step is the preagfsturning to
make the position of the gear and then making anection
between the position of the gear to the frame ifs&ég. 3.6). The
gears used are gears that are easy to obtainmipased of two
types of gears is a hypoid gear and spur gear andrmed 3
times to get a final speed reducer such as undirgarin general.

(a) The position of the gear (b) Sprocket gadr on the frame

Figure 3.6 Installation Stand Gear and Sprocketrame
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3.3 Undercarriage Testing

At this stage we will perform an undercarriageitesactivities.
This process can be seen in Fig. 3.7 followingow fthart of the
testing process.
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Figure 37 Flowchart of Undercarria( Testing

This test was conducted to determine the outcontesigning
and manufacturing has been done. Testing is dotie thiee
types of tests, among others:

1. Testing speed and a final round of undercarriage

This test was conducted to determine the speedhanfihal

round of the excavator. Testing is done by givimg mileage
on the excavator which was then measured how loradsés
the excavator. And rotation speed testing is doith &

variations of the track are: ceramics, asphalt soid While

the rotation speed is obtained from then conveited

angular velocity rounds finally obtained value.

2. Testing the direction of turn undercarriage
This test is done to determine how much deflechogle
that can be done by the excavator. Testing isddse with a
variation of 3 tracks namely: ceramics, asphalt smitl (see
in Fig. 3.8)

Figure 3.8 Testing Direction Turn

3. Tests oninclined plane.
This test is done to determine how much the maxirangie

that can be taken by the excavator. Testing wasg @dth 6
variation of the angle that i€ 51®, 15, 2C° and 25 (see in
Fig. 3.9)

Figure 3.9 Comparison Testing on inclined plane

40RESULT AND DISCUSSION

The testing had been conducted to obtained theadatpeed and
excavator’'s manouver in several models of track lderamic,
asphalt and land.

In Aspalth Track
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Figure 4.1 Load vs Speed in Asphalt Track

In the Figure 4.1 show the result of undercarriexggeriment in
the asphalt track, where the increasing of loadsethe speed of
excavator decreased. Figure 4.2 illustrate the i@adotation as
well, the increasing of load affect to the rotatwfrundercarriage
final drive.

Asphalt

o]
-

~ 80
= \
S
=79
c
F \
= 78
]
g \
77 —
76
0 0.2 0.4 0.6 0.8 1 1.2 14 1.6

Load (kg)

Figure 4.2 Load vs Rotation in Asphalt Track
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In Ceramic Track
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Figure 4.3 Load vs Speed in Ceramic Track
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Figure 4.4 Load vs Rotation In Ceramic Track

In the ceramic track as shown in figure 4.3 shdvesgpeed of
excavator against the increasing of load, wherespleeed linearly
decrease. The figure 4.4 shows the rotation afetcarriage
decrease by increasing of load.

In Unpaved Road
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Figure 4.5 Load vs Speed in Unpaved Road
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Figure 4.6 Load vs Rotation in Unpaved Road

In the figure 4.5 show the comparison between ad speed
in unpaved road. It indicates the speed of excawatounpaved
road track is the lowest speed when compare tor dthek, as
well as the rotation of undercarriage final drivecbme
decreasing by increasing of load.

5.0 CONCLUSION

From the results of the design, manufacture antltztions have
been performed, then obtained some conclusions dteais
entitled designing and manufacturing excavator tcatgage
components on the model in the Laboratory of Hylitaand
Pneumatic University of Riau, namely:

1. Provided the form of the undercarriage of the desigd
manufacturing has been done with the long dimensibn
undercarriage 331 mm, width 234 mm and height 7816

2. From the test results that have been done so mgdbree
times the reduction of the gear system and usiegnibtor

power windows Toyota gained speed as the excavator

excavator generally is 3.6 km / h or 1 m / s fow Ispeed
undercarriage and 5,5 km / h or 1.5 m / s fohtsgeed
undercarriage.

3. From the examination of the direction of turn cam tde
undercarriage on the track asphalt, ceramics aildtre®
minimum diameter are on the track of land with andagéter
of 210 mm.

4. The maximum slope that can be achieved excavatahvih
10 degrees with a power of 83.60 Watts.

5. Obtained a modified cable remote control to move th
undercarriage..
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