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1. INTRODUCTION

During the long-term development until now, industrial machinery products have shown very rapid
progress, both in terms of volume and variety of products produced (Miranza, 2009). The
development of this product is not only marked by the fulfillment of the interests of the community
(Zulpan, 2009), but also leads to the ability to enter exports to increase the country's foreign
exchange (Ginting, 2009). Forklifts are often found in factories or companies with the intention of
making it easier to move goods from the warehouse to the production room and vice versa from the
finished production room to the warehouse for packaging (Syahputra, 2009). This has become very
much needed in the factory, and with the development of the times, forklifts are getting more and
more modern (Widowati & Septiawan, 2021).

Forklifts or also often referred to as lift trucks are one of the most widely used material
handling materials in the logistics world (Hendriko et al., n.d.). The main purpose of using a forklift
is for transportation and lifting (Lumanto & Sugondo, 2014). The history of forklifts first began in
1906. The Pennsylvania Railroad introduced a battery platform truck for moving goods (Prassetyo,
2015). Subsequent developments took place during World War |. It is said that historically, the
world of logistics was greatly influenced by the existence of war (Pongtiku et al., 2016). Modern
forklifts are now very different from the early history of existing forklifts (Maslihan, 2020). Modern
forklifts are really focused on two main things, namely transportation and lifting (Wibowo, 2020).
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Forklifts are useful as a material moving machine that has a predetermined maximum load lifting
power (Puteri et al., 2022), move to lift goods that are supported on a fork with a lift system as up
and down (Suganda, 2019). Forklifts that are widely used in companies and factories are forklifts
using a hydraulic booster that uses 2 tubes, namely (Yanitia, 2015): (1) Booster to lift and lower the
load (2) Booster to lighten the frame at 6° and 12° in the forward and backward directions. By using
forklift work becomes easy, practical and efficient for various reasons (Romansyah, 2016). Seeing
and reviewing the problems faced by users, the authors create a more useful and efficient
equipment that makes it easier to find out which forklifts are Mini forklifts with a maximum load of 5
Kg (Slamet, 2019).

The objectives of designing a Mini Forklift machine are: (1) To design a Mini Forklift with a
lifting load of 5 kg. (2) To realize a Mini Forklift that has a simple system, is inexpensive, easy to
operate and maintain, and can increase the use of the tool. This final report is expected to be
useful for: (1) To support the development of appropriate technology for factories and campuses.
(2) For students who want and are interested in developing from this tool. (3) The author himself is
to add insight into the process of making a mini forklift machine and apply the knowledge gained
during lectures which is used to design a mini forklift machine tool.

2. RESEARCH METHOD

2.1 Preliminary Data

In making this mini forklift, the author first understands the methods in planning in the preparation
stage as well as in theory (Ariyadi, 2010), namely by analyzing the design, because planning also
requires the ability to analyze plans to get performance on this mini forklift (Astuti & Iftadi, 2016).

2.2 Mini Forklift Capacity Determination

The capacity of the mini forklift machine is planned to be able to lift a maximum of 5 kg of material
to be transported using a fork.

2.3 Transmission System Planning

To move the motor rotation to the drive shaft, it is planned to use a shaft and roller transmission
system and be adjusted to their needs (Bayu et al., 2021). In the planning of this mini forklift, it is
planned that the final rotation is 105 rpm.

2.4 Planning Specification

Material Type: Unit load crates, pipes, iron, cardboard and plates. Capacity: maximum 5 kg.
Transmission system: Shaft and roller.

3. RESULTS AND DISCUSSIONS
3.1. Shaft Strength Analysis on Motor Drive

In its use in mini forklifts, the shaft is used as a transmission link from the gear motor to the
elevator wire. The output power (P) = 0.012 kW. Shaft material is estimated from S30C carbon
steel with tensile strength (o B ) = 48 kg/mm2 and shaft rotation is n = 105 rpm. For planning power
(Pd) is: Pd = fc.P Where: fc = power correction factor shown in table 2.1Pd = fc.P =2 x 0.012 kW =
0.024 kW. To calculate Torque in can.
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So it can be said that construction is safe becausea
3.2. Fork Strength Analysis (Fork)

This fork is attached to the frame with motion caused by a pulley system connected to the driving
motor to go up and down, as shown in Figure 2.7. This section will calculate and analyze the
weight of the fork, fork moment, shear and tensile stresses as well as deflection. what happens to
the fork rod.

Wd=(1+%)Q

Where: Wd = design load (kg)

1 = constant

% = balance taken 20%
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Q = lifting capacity (kg)
Wd=(1+20%)5

=6 Kg

Wd=(1+20%)5

Then: Wm = x Wd

Where : Wm = mechanical load
Wd = design load

Wm=x6

=3 kg

3.3. Tensile Stress In Steel Rope

The steel rope in the design of this mini forklift uses 2 mm diameter steel, which functions as a fork
carrier up and down with or without load. The pulley is used as a steel rope wheel with a motor
drive system wrapped around a steel rope on the motor shaft. The tensile stress on the steel rope
is analyzed to find and determine the strength of the material of this steel rope which is made of

coiled steel as shown in Figure 2.14.
MO
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Then the tension in the steel rope for the total load (L)
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With a > 1 then the construction of the fork is safe.
3.4. Transported Material
A review of the transported material needs to be carried out in the mini Forklift discussion. This

review aims to obtain data regarding the characteristics of the transported material and the
variables carried out in this discussion.

10
Figure 1. Dimensions of Transported Materials
Table 1. Effect of Load Variation on Motor Power

Nao, Beban (Kg) Putaran Motor Kecepatan Daya Moter ]

(Rpm) Beban (HP)
(V) tm/s)

| 1 108 0 TR
T | 15 103 ol [ 0,002
| 2 108 0l I noe2e
4 15 105 ol 0,0033
5 3 105 0.l 0,004
6 35 105 ol 00046
7 4 105 [} 0,0053
s | a5 108 0l [ 0,006
" | s 108 0l [ 00006
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Figure 2. Drive Motor Test Analysis Graph

The graph above shows that the greater the load that is lifted, the greater the motor power needed.
This happens because the power adjusts to the speed of the load. If the power applied to the motor
at the time of loading is the same as the power at the time of no loading, then the motor speed will
decrease according to the loading conditions.

4. CONCLUSION

Based on the calculations and planning carried out, the conclusions are as follows; (1) Planning
Specifications. a. Material to be lifted: Unit load crates, pipes, iron, cardboard and plates. b.
Machine capacity: 5 kg. c. Transmission system: Steel Rope and Pully. (2) Tool construction a.
Drive motor power: 0.012 Kw. b. Drive motor rotation: 105 rpm. c. Wheel Speed: 105 rpm. d. Shaft
size: | =128 mm, d = 11 mm. e. Drive motor shaft material: S30C carbon steel. f. Mounting frame:
5mm Acrylic Polymer. (3) Transmission system. a. Transmission system: Steel Rope and Pulley. b.
Pulley size: 10 and 30 mm. c. Steel Rope Size: Type B 2 mm. (4) Analysis of the shaft strength of
the driving motor. a. shear stress arising on the shaft (1): 0.5kg/mm 2. b. Permissible Shear Stress
(a):2.2kg/mm 2. c. Torque on the Shaft (T): 22.04 kg.mm. d. Shaft Diameter ( d ): 11 mm. (5)
Tensile Stress on Fork. a. Tensile stress on arm L entirely (ot ): 1.6 2 kg mm. b. Tensile stress on
arm L center load (o t ): 0.8 2 kg mm. c. Allowable tensile stress (a) : 2,2 2. (4) Analysis of shaft
strength on the driving motor. a. shear stress arising on the shaft (1 ): 0.5 kg/mm2. b. Permissible
Shear Stress (a): 2.2 kg/mmz2. c. Torque on the Shaft (T): 22.04 kg.mm. d. Shaft Diameter ( d ):
11 mm. (5) Tensile Stress on Fork. a. Tensile stress on arm L entirely (o t ): 1.6 2 kg mm. b.
Tensile stress on arm L center load (ot ): 0.8 2 kg mm. c. Allowable tensile stress (a ): 2.2 2.
Allowable tensile stress (a ) : 2,2 2. (4) Analysis of shaft strength on the driving motor. a. shear
stress arising on the shaft (1 ): 0.5 kg/mm2. b. Permissible Shear Stress ( a ): 2.2 kg/mm2. c.
Torque on the Shaft (T): 22.04 kg.mm. d. Shaft Diameter ( d ): 11 mm. (5) Tensile Stress on Fork.
a. Tensile stress on arm L entirely (ot ): 1.6 2 kg mm. b. Tensile stress on arm L center load (o't ):
0.8 2 kg mm. c. Allowable tensile stress ( a ): 2.2 2. Allowable tensile stress (a ) : 2,2 2. (4)
Analysis of shaft strength on the driving motor. a. shear stress arising on the shaft (1 ): 0.5 kg/mm2.
b. Permissible Shear Stress ( a ): 2.2 kg/mm2. c. Torque on the Shaft (T): 22.04 kg.mm. d. Shaft
Diameter (d ): 11 mm. (5) Tensile Stress on Fork. a. Tensile stress on arm L entirely (o t): 1.6 2 kg
mm. b. Tensile stress on arm L center load (ot ): 0.8 2 kg mm. c. Allowable tensile stress (a ): 2.2
2. Tensile stress on arm L center load (o t ): 0.8 2 kg mm. c. Allowable tensile stress (a ): 2.2 2.
Tensile stress on arm L center load (ot ): 0.8 2 kg mm. c. Allowable tensile stress (a ): 2.2 2.
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