DESIGN, BUILD, AND TESTING
TRANSPORTATION WHEELS
-OR TRANSPORTATION OF
PALM OIL FRUIT IN PEATLAND

by Rahmad Samosir

Character count: 9879



Original Article

< ISSN (Online): 2350-0530
®.".. ISSN (Print): 2394-3629

International Journal of Research - GRANTHAALAYAH
May 2021 9(5), 49-55

DESIGN, BUILD, AND TESTING TRANSPORTATION WHEELS FOR
TRANSPORTATION OF PALM OIL FRUIT IN PEATLAND

Rahmad Sﬁmosirl = Melya Dynasari' B Medyawanti Pane' B2 and Yuda Kristian' &2

'Mechanical Engineering, Universitas Kristen Indonesia, Indonesia

Received 13 April 2021
Accepted 28 April 2021
Published 31 May 2021

rresponding Author
Rahmad Samosir, rahmad.samosir
@uki.ac.id

DOI10.29121/
ﬁ.’mtlmalayah.v‘l.iS.Z 021.3887

Funding: This research received
no specific grant from any funding
agency in the public, commercial,
G not-for-profit sectors.

Copyright: © 2021 The
Author(s). This is an open access
article distributed under the
terms of the Creative Commons
Attribution License, which
permits unrestricted use,
distribution, and reproduction in
any medium, provided the original
author and source are credited.

OPEN aACCESS

Check for
updates

ABSTRACT
1

Abstract: To increase the collection of oil palm yields on peatlands, the team
made a design and tested the fruit vehicle using a double garden jeep. The
design that is done is to make an iron wheel equipped with fins made of angled
profile iron. To increase the diameter of the wheel, the standard wheels are
given spokes from a 0.5 mm strip plate and are welded to the outside of the
wheel with fins. The stress analysis results in the critical area show that the
stress that occurs is lower than the allowable stress. The shear stress on the
strip plate connected to the wheel is much less than the allowable shear stress(3
kg{cm2 <300 kg{cmz). Then the compressive stress that occurs is also smaller
than the allowable stress (200.5 kg/cm? < 300 kg/cm?) however, the bending
stress that occurs in theflins is much greater than the allowable stress (1413
n(cm2 < 400 kg/cm?), it is necessary to make additional reinforcement part

severy 10 cm. After the wheels are produced, testing is carried out by trans-
porting 1100 kg of the palm fruit. From the results of these trials, it can be
concluded that the wheel design fulfills the needs.
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1. WTRODUCTION

ﬁle development of oil palm agriculture is very rapid in Indonesia, because oflimited
land, a lot of peatlands is used for oil palm cultivation. Peatlands are also suitable
for planting oil palm, but workers harvesting oil palm fruit have difficulty moving
the fruit to the loading truck so that the harvesting costs are relatively large because
harvest workers lift the fruit from the peatlands using carts and motorbikes after all
4 - wheeled vehicles do not can enter the location, if a 4-wheeled vehicle enters the
location, the wheels of the vehicle will be partially immersed and will not be able
to run. In relatively small community gardens, the above matters are not a problem
because the transport distance is not far, but if the land is large, problems will arise
because the cart distance can reach 1000 m or more.
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2. MATERIALS AND METHODS
Peatlands

Peat soil is a wetland formed from piles of organic matter from tree residues,
grass, moss, and rotting animal remains. Generally, peat has water content, but mak-
ing drainage will result in peat subsidence which lasts almost rapidly in the first
4-10 years. After improved drainage and tillage the peat decomposition rate will
increase. Rizaldi et al. (2015) The area of peatland in Indonesia is estimated to be
between 14.95 million hectares with around 44.6% having been degraded or 6.66
million hectares. The province on the island of Sumatra, which has the largest peat-
land area, is Riau. Riau has 3.89 million hectares of land 6.49 million hectares of the
total peatland area on the island of Sumatra. However, around 2.31 million hectares
have been degraded. Most of the peatlands or almost half of them are used by the
community, mostly for the cultivation of plantation crops including rubber and oil
palm. 934,130 ha of degraded peatlands that have not been utilized, around 585,217
ha are potential to be developed for horticulture, food, and plantation crops.

Critical Location of Material Strength

The calculation of the strength of this modified wheel is only carried out at points
that are considered to experience critical loading, namely at point 1 and point 2.
Meanwhile, to anticipate the collision of hard objects on the fin (5) which might cause
the hoe to deform, a reinforcement is made every 10 cm. Sudarsono and Dewanto
(2003)

Figure 1 Sketch of designed wheel

Caption
Pict. A : modified wheels
Pict. B

1. Additional fingertip welding locations to the original wheels
2. Finger welding locations with fin wheel mounts
3. Additional fingers
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4. Original wheels
5. Wheel fin of the vehicle so that it does not slip
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Figure 2 The critical area on the fins

The fins on this wheel function to prevent slip on the wheel, but there will be a
collision if it hits hard objects, such as wood or wood roots. The force acting at point
A-A is the bending moment caused by the shock, in this case, itis marked as the force
P. The magnitude of this force P is the weight of the entire vehicle. Cebro (2006)

3. RESULTS AND DISCUSSIONS

1. This design uses an iron wheel instead of a car wheel, so it can be said that this
design is a modification of a car wheel to be able to carry fruit on peatlands.

2. The vehicle used for the trial was "a jeep Daihatsu Taft 4 x 4", where the power
of the car: 72 hp / 2765 cc with 170 Nm of torque at 2,200 rpm.

3. For field testing, a car is needed according to the design criteria so that the
results obtained are according to the plan.

4. In the manufacture of wheels, it is necessary to use car wheels that match the
specifications of the car used so that you do not experience difficulties in instal-
lation.

5. Wheel making was carried out at the Mechanical Engineering Laboratory of the
Christian University of Indonesia.

6. Field testing was carried out on community oil palm lands in the Riau.
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Calculation of Material Strength
The calculation of the strength of this modified wheel is only carried out at points

that are considered to experience critical loading, namely at point 1 and point 2.

Figure 3 Force analysis in critical areas

Overview at point 1. Point 1 has a distance of 16 cm from the center of the wheel,
so the shear force that occurs at that point is torque divided by distance.

Assuming only the rear wheels are used, the torque generated by the engine is
halved so that each wheel experiences a torgge of 85 Nm = 8500 Ncm. Then the
shear force atpoint 1: P = = 898an — 53 v

Moment of Torque

The momennf force or torque is the rotation of the force over distance 71620 £
71620 5555 = 2.343 kgm, Power (P) = 25557, 7= S0%F kgm = 531155 = 2345

2mn

kg.m. If the torque is 1 wheel = 222 kg.em = 1172 kg.em, so P,y = HE2Ee0m - 73 98

kg. Design factor (Py412) = 88 kg. The radius thatis worked on is 24 pieces with sized
iron material 0.5 cm x 2.5 cm=1.25 cm?, so the total area of the tire is 24 radius x 1,25

cm? This cargbe found in the shear stress (Py;). The shear stress that occurs o,=
ﬂh = %{ﬁ% =3 kg/cm? Compressive stress: o = % with P is vehicle weight with load
+ 1800 kg, assuming the load is only on 2 wheels, namely the rear wheels, then one
wheel becomes 900 kg. If the area of the radius (Ar) is: the sum of the area of the
radius outside + the radius ofthnadius (2x 1,25 cm?) + (0,2 cm x 10 cm)= 4,5 cm?2,

Then ot = %% =200 kg/cm?. Then the total compressive stress value is :

i = fr}'g'z + .2
o 2 o 2
= \/( 329)7 4 (20015,
02005 2%
The material used is mild steel with i =300 kg / cm2, so the material will be safe
against loading.
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Force Analysis on Fin

The force P on one wheel is the weight of the car plus the load ( 980 kg + 1020 kg)
=2.000 (%), The load is carried by the 2 front wheels and 2 rear wheels, but the rear
wheels hold much more weight. Assuming that the load with the rear wheels is 80%,
then the load for 1 wheel becomes: 0,8 x2000 kg / 2 = 800 kg. Then,P;=1,1P=1.1
. 800 kg = 880 kg, but the force acting on the fins forms an angle 45°, so that the real
Pxis Px =P cos @ =0,707 . 880 kg = 622 kg. The twisted moment that happened is

oc=PL=622kg.3,5cm= 217'7Wr:m

M, L _ 1 _ _ Lo 1312
oy = pLowy = 7%——>II = bh*5h=05cmand b =37 cm —w, = £bh?%
g =15 cmP—ay = %ﬁ"—‘ = 1413 kg/cm?. This figure exceeds the allowable

bending stress, so it is necessary to make an additional reinforcement every 10 cm.
Wheels Manufacture

Figure 4 Wheels manufacture

The manufacture of wheels was carried out at the Mechanical Engineering Lab-
oratory of the Christian University of Indonesia Jakarta - Jalan Mayjen Sutoyo no 2
Cawang, East Jakarta which was carried out by Mechanical Engineering Students.
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In Figure 4, student working on making wheels and in 3b
Wheel size is made: wheel outer diameter 74 cm, width 37 cm (the wider the
wheel, the greater the load-bearing capacity).

Figure 5 Wheel Making Results

Wheels Testing
After completing the assembly, the wheel trials were carried out on the Gambaut
land located in Batin Batuah Village, Mandau District, Bengkalis Regency - Riau.

Figure 6 Taft Rocky car with designed wheels

In Figure 6 above, a Daihatsu Taft car that uses an iron wheel which is being tested
carrying 1,100 kg of palm fruit. In the video below, it is shown that the car is walking
through the peat so thatitappears that the surface ofthe ruts has dropped (becomes
solid).
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4. CONCLUSIONS AND RECOMMENDATIONS
1. The use of the designed iron wheel can be used on peatlands that have been
planted with oil palm.

2. On land where there is still a lot of wood with a relatively small size, it is nec-
essary to install an iron wheel on the front wheel, so that it can help to pull it
out if there is an obstacle due to the wood that blocks it.

3. Peat soil that has been passed over and over again will automatically experi-
ence compaction, so that the land can be used for motorbikes to pass through.
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