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The U.S. Occupational Safety and Health Administration’s (OSHA) most recent estimates show that between 35,000 and 62,000 injuries occur every year due to forklift-related accidents. According to the National Safety Council (NSC) data, approximately 78 fatalities are reported every year. Moreover, manual loading and unloading of heavy items is time-consuming and poses significant risks to workers in small and crowded warehouses. To address these safety and efficiency concerns cost-effectively, an automated robotic forklift prototype was developed. The key features of this industrial robot include full rotational mobility with a zero-degree turning radius, which reduces the time and space required to turn around corners. It can be operated remotely via a mobile phone using Bluetooth or wi-fi. The motion control system, based on the ESP-32 microcontroller, significantly enhances its operational efficiency compared to manual operation. This study evaluates the performance of the robotic forklift prototype, cost-effectiveness, with loading and unloading capabilities as effective solutions to the challenges faced by workers. Additionally, structural analysis using Ansys confirmed that the design can safely withstand forces 60% greater than the intended design load of 50 N. Furthermore, the maximum stress experienced by the fork is 67% below the material yield strength, further demonstrating robustness and reliability. The integration of advanced technology and Eco-friendly design positions this forklift as a viable and sustainable option for improving material handling in various industrial sectors.
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1 INTRODUCTION
The U.S. Occupational Safety and Health Administration (OSHA) indicates that from 2022 to 23, 205 accidents involving forklifts were recorded, with 128 resulting in fatalities. The National Safety Council (NSC) suggests that approximately 11% of forklifts are involved in some kind of accident each year. The manufacturing industry accounts for the highest percentage of forklift-related fatalities, with a ratio of 42.50%, followed by the construction industry at 23.08% (WarehouseWiz Inc., 2024). Around 75–100 workers lose their lives each year in such accidents, with 36% of these fatalities involving pedestrians (Forklift accident statistics, 2024). Similarly, according to statistical data from the National Labor Inspectorate (NLI) of Poland, on average 90 accidents involving forklift trucks happen annually, resulting in nearly 100 injuries, with 10–15 turning into fatalities (Milanowicz et al., 2018). Similarly, an analysis of forklift-related accidents, injuries, and fatalities in Victoria, Australia from 2000 to 2012 revealed that 50% of incidents were due to collision (Saric et al., 2013). Incidents of forklift accidents resulting in head injury and globe rupture are documented in (Zack et al., 2018; Ono et al., 2024). These statistics highlight the need for enhanced safety measures to reduce the risks involved with forklift operations.
For every production facility, loading, unloading, and transportation of logistics are the main concerns, which also control a significant portion of the accompanying cost (Department of Industrial Engineering et al., 2019). Therefore, proper selection of transportation saves time, and the cost needed (Department of Industrial Engineering et al., 2019; Burinskiene, 2011). Forklifts are one of the most commonly used material handling equipment across various industries due to their efficiency in moving materials and goods (Vivaldini et al., 2010; Sarker et al., 2017). Forklifts also serve as sustainable solutions for indoor material handling in industries (Ferraro et al., 2024). Selection of the most appropriate forklift among many available types depends upon various factors, which include the working environment, type of loading, nature of goods to be transported, and finally the operator’s skills needed (Zajac and Rozic, 2022; Potdukhe, 2019).
The working of a forklift primarily depends on hydraulic systems and internal combustion engines. Hydraulic systems can harm the environment due to potential leaks of oil, causing major complications during transportation. Additionally, they can cause overheating issues and correspondingly wastage of energy, during forklift processes like acceleration and braking (Wang et al., 2017). Conversely, internal combustion engines, as their work is based on fossil fuels, emit an enormous amount of carbon dioxide, contributing to the earth’s temperature rise, global warming, and its associated effects (Raut Shubham et al., 2020; Facchini et al., 2016).
In recent times, due to improved environmental awareness and the Sustainable Development Goals (SDGs) set by the United Nations, electric forklifts are being widely used in the industry and warehouses for logistics handling, instead of traditional ones (Yao et al., 2022). Additionally, the use of an electric forklift also improves its transmission efficiency (Wang et al., 2017). Many researchers have designed and fabricated electric forklifts to meet the industry’s needs (Sequeira et al., 2019; Yadav et al., 2022). Panara et al. (2024) constructed a battery-operated forklift for material handling in the mechanical industry that can be controlled through wired communication.
Conventional forklifts, which depend on manual operations, often lead to operator fatigue and decreased situational awareness, increasing the risk of accidents, especially in crowded and small warehouses (Milanowicz et al., 2018; Choi et al., 2020). As per the statistical data of France, on average 10 workers are killed each year due to accidents involving forklift trucks (Rebelle et al., 2009). To effectively address these issues, automated forklifts have been recommended by researchers as a safer and more efficient alternative (Iinuma et al., 2020; Tamba et al., 2009). This research proposes an algorithm to produce automatic routing for forklift robots (Vivaldini et al., 2009). Abdellatif et al. designed an autonomous forklift using Microsoft Kinect (Abdellatif et al., 2018), capable of lifting materials from sources to target locations while safely avoiding obstacles. Similarly, Bhat et al. developed an advanced autonomous forklift for warehouse use based on a network control system (Bhat et al., 2023). In addition, a small-scale, cost-effective, autonomous forklift was developed for industrial use, capable of carrying loads up to 300 kg (Amio et al., 2024). Auto-guided forklift prototype capable of autonomous navigation, obstacle recognition, and adaptive decision-making was developed in (Thiruchelvam and Pathirana, 2024) and prototypes of automatic material-based vehicles for warehouses, were created and studied to design a system of automated material conveying in Wisedsin (2022).
Although Autonomous forklifts are more efficient, can navigate and handle pallets without operator intervention, and enhance safety in hazardous environments, their high installation and maintenance costs are burdensome for developing countries. To mitigate this issue, semi-automatic forklifts with remote control capabilities have been introduced, reducing the need for highly trained operators and improving the visibility of drivers (Design, 2014; Najmuzzama et al., 2022). Researchers have developed advanced electric forklifts that can be controlled via Wi-fi, radio frequency, or Bluetooth, with remote-controlled options like smartphones being preferred for small warehouses due to their lower cost (Hema Latha et al., 2021; Jagtap et al., 2024). Likewise, Abuzied et al. (2024) designed and simulated a smartphone control and an eco-friendly forklift, that can lift a maximum load of 200 N using a ball screw feed mechanism.
Many improvements are being made in the design of vehicles on which forklifts are mounted to make them more adaptable to the issues of tight spaces, U-turns, parking, and sharp corners (Ali, 2019; Singh et al., 2024). For this purpose, 360-degree rotating vehicles are being designed, which require no extra space for sharp turns or around corners and can operate in narrow paths (Moudgil et al., 2015; Dinesh et al., 2021). By designing these vehicles, we can reduce the problems that occur while handling logistics in small warehouses (Kumar et al., 2020). Similarly, Kasali et al. designed and developed a 360-degree rotating vehicle that can be controlled via mobile phone using Bluetooth having a range of 100 m. This study showed that the vehicle could perform well in tight spaces and easily maneuver around obstacles but there are safety concerns in scenarios of high speed, that need to be addressed for better results (Adedeji et al., 2023). A zero-turning vehicle is developed which takes less time and space as compared to conventional steering mechanisms (Bhui et al., 2024; Soni et al., 2018).
Detailed comparisons among different types of forklifts being operated on batteries, fossil fuel, and fuel cells, have been made by various researchers to check the feasibility of electric and fuel cell-based forklifts over forklifts powered by fossil fuel (Gaines et al., 2008; Elgowainy et al., 2009). The environmental impact of battery-operated and fuel cell-based forklifts is generally lower than that of forklifts powered by internal combustion engines, with the potential for further reduction with some technical improvements (Metzger and Li, 2022; Hosseinzadeh et al., 2013). Hybrid and Hydrogen-powered fuel cell forklifts have been extensively analyzed and tested by several researchers, demonstrating suitability for a wider range of applications (Hsieh et al., 2021; Al-Douri et al., 2023). A similar economic comparison between fuel cell-powered and battery-powered forklifts in Renquist et al. (2012) demonstrates that battery-powered forklifts are less expensive to purchase and simultaneously easy to operate compared to fuel cell-powered forklifts for the facilities considered in the research.
The main purpose of this research is to develop a low-cost, and environmentally friendly forklift that incorporates advanced features to improve operational efficiency and safety for logistics transportation, to reduce the accidents linked with forklift trucks. The operation of this project forklift is based on a rechargeable battery employing a lead screw mechanism and can be controlled remotely via a smartphone using Bluetooth or wi-fi. Other features include a 360-degree rotational capability allowing it to navigate tight spaces and corners with ease. The forklift is equipped with DC motors that drive the wheels and the conveyor belt system on the forks, facilitating the smooth lifting and transfer of goods. Moreover, a cost comparison has been made between electric and diesel-powered forklift prototypes having similar lifting capacities. The primary novelty of this project includes its low cost, smartphone-based remote control to reduce accident risk, 360-degree rotational capability for enhanced cornering, and zero-emission operation for improved environmental sustainability.
2 MATERIALS AND METHODS
Cast iron is being widely used in the industry due to its strength, durability, cost-effectiveness, and easy availability. Therefore, the material selected for the development of this project forklift is cast Iron. The project methodology involves a systematic approach to calculation, selection of components, SolidWorks-based CAD modeling, static structural analysis using Ansys, and fabrication, including cutting, shaping, welding, and ultimately the final assembly. This forklift prototype is designed to handle a total load of 5 kg during operation, demonstrating its practical application in lifting and moving logistics in warehouses.
2.1 Design methodology
To select the appropriate number of components to use for the development of a battery-operated forklift to carry 5 kg of weight, the required amount of torque is calculated for the forward and reverse motion of the vehicle, which comes out to be 0.809 N·m and for 360-degree rotation of the vehicle, the torque required is 1.121 N.m. Similarly, the required torque for the conveyor motion is 0.08829 N.m. Based upon these calculations, Table 1 outlines the specifications of the main components, and the quantity used in the project.
TABLE 1 | A summary of component specifications and quantities.
[image: Table 1]2.2 Hardware description
To ensure the prototype is accessible and easy to operate, an optimally sized supporting frame was designed as shown in Figure 1A. The frame measures 24 inches by 15 inches. A rechargeable battery having 12 V and 7 Ah power, and gear motors with an input torque of 0.01 N·m are used as depicted in Figure 1B. For 360-degree rotation of the wheel, the four geared motors are used that are controlled and regulated by a motor driver. Additionally, it directs the left and right turns of the wheels. The L298N Motor Driver is used in the model as shown in Figure 1C.
[image: Figure 1]FIGURE 1 | Hardware components used in the project: (A) Supporting frame, (B) DC gear motor, (C) Motor Driver L298N, (D) Tire.
The other components used in the project include plastic tires, which are used for 360-degree rotation of the vehicle, having a diameter of 9 inches to ensure proper clearance of the base from the ground and to match the dimensions of the frame structure. In a total of 4 tires used, a single tire is demonstrated in Figure 1D. An electric motor is used that powers the up-and-down movement of the forklift’s fork, delivering the required torque to lift loads to 5 kg. A critical relay switch controls the electrical circuit in the forklift, ensuring safe and efficient operation by regulating the flow of electricity. A Pulse Width Modulation (PWM) controller is used to optimize motor operation in the forklift by rapidly switching it on and off in a series of pulses. This method enables efficient and precise control of speed and torque to perform different operations of the forklift.
More technical details of the project are presented in Table 2. The load center of the project is located at 88.9 mm, with a load capacity of 5–8 kg. The overall length and width of the forklift are 609.6 mm and 381 mm respectively. The forward travel speed of the forklift is 0.5 m/s, and the lifting speed of the fork after carrying weight is 0.25 mm/s. The power rating of the drive motor and lift motor is 60 W.
TABLE 2 | Technical features of the project prototype.
[image: Table 2]Forklifts mounted on 360-degree rotating vehicles have gained popularity because they can maneuver in tight spaces and make sharp turns, thereby reducing parking and U-turn issues in small and crowded warehouses. To incorporate this feature in this project as well, a 360-degree rotating vehicle is designed in SolidWorks and then fabricated accordingly.
The Bluetooth module helps to control the vehicle remotely by facilitating communication with Bluetooth-enabled devices such as computers and smartphones. This module has low power consumption, secure, reliable connections, with a communication range of up to 100 m. Its incorporation into the vehicle increases operational flexibility and user convenience, allowing for seamless control and improved maneuverability in tight spaces and in taking turns around corners.
2.3 Forklift control system using ESP-32 microcontroller
The forklift control system is managed and controlled by an ESP-32 microcontroller board, which receives signals via wi-fi or Bluetooth from a smartphone to control the functions and the movement of the forklift. This development board is primarily used for cost-effective, power-efficient, and IoT-based applications.
Arduino code, which is developed using Arduino software, is utilized to establish a connection between the smartphone and the forklift to perform the specific functions as assigned, after receiving commands from a smartphone via Bluetooth (Desai and Vaidya, 2024; Roskam, 2018). Arduino software, which offers a user-friendly programming environment, allows developers to write and upload code to the microcontroller board. Using this software, the control logic, movement patterns, and other features of the forklift can be programmed and tailored to the specific needs (Sonker et al., 2021; Moe San et al., 2019).
In summary, the integration of the EPS-32 microcontroller board as shown in Figure 2, alongside Arduino programming empowers the forklift to be wirelessly controlled and operated via a mobile device. This feature enhances convenience and flexibility in the operation of the forklift.
[image: Figure 2]FIGURE 2 | ESP-32 microcontroller used in the project.
In addition to the microcontroller board, the loading and unloading operations of this forklift prototype are controlled by a conveyor belt system. This system consisting of two rollers enables the movement of heavy goods between the front and rear positions. The motors responsible for driving the conveyors are powered by rechargeable batteries, ensuring efficient operation while performing different processes. This project prototype has another advantage in that it can be used for both loading and unloading operations with the help of this conveyor belt system.
2.4 CAD modeling and experimental setup
In this research work, SolidWorks is used for modeling the forklift prototype to accurately represent its shape and structure. This CAD model later is used for the detailed evaluation of the structural robustness of the forklift using Ansys. Figure 3 depicts the comprehensive 3D CAD model of the battery-operated forklift. After modeling individual key components of the project such as the robust cast iron frame to ensure sturdy support, 360-degree rotating wheels that facilitate smooth mobility across different surfaces, and efficient lifting mechanisms using a conveyor belt system to carry a load, the final assembly is also completed in SolidWorks. The prototype is powered by a customized electric motor; therefore, the lifting mechanism is capable of handling loads up to 8 kg, against the intended design load of 5 kg.
[image: Figure 3]FIGURE 3 | CAD model of a battery-powered forklift prototype (A) Isometric view (B) Side view.
The final assembly of this project prototype included a rigorous process of integrating various components to ensure proper functionality and performance. This phase commenced with the precise cutting and welding of various structural components, subsequently the installation of the lead screw mechanism and DC motors. The assembly incorporated the ESP-32 microcontroller-based control system for Bluetooth connectivity via mobile phone and the belt conveyor system. Each component was thoroughly tested for alignment and operational accuracy, ensuring that the forklift met the design specifications. The final assembly is first evaluated through a mobile phone to confirm its capability to navigate in tight spaces and around corners which confirms its effectiveness in remote operations, and then finally against the applied load to reaffirm its loading and unloading capacity. This comprehensive testing process resulted in a cost-effective, and environmentally friendly forklift. The labeled final product of this project prototype is shown in Figure 4.
[image: Figure 4]FIGURE 4 | Forklift illustrative drawing of final assembly: 1 – Conveyor belt, 2 – Motor, 3 – Protective guards, 4 – Window motor, 5 – Electric wiring, 6 – Support structure, 7 – Tire, 8 – Chassis, 9 – Roller.
3 RESULTS AND DISCUSSION
This section presents the in-depth analysis and discussion of this project prototype, which includes simulation and material cost comparison. For a comprehensive understanding of mechanical component behavior under diverse loading conditions, static structural analysis using Ansys is performed and discussed in detail. Cost comparison includes the cost for each component and a cost comparison with diesel-powered forklifts of similar capacity. These results provide insights into the efficiency, cost-effectiveness, and structural integrity of the forklift prototype, contributing to advancements in material handling technology and sustainable industrial practices.
3.1 Structural load response analysis using ansys
To analyze the strength, stability, and safety of this project under different loading conditions, a widely employed static structural module of Ansys software is used Jie et al. (2019). This module works on a finite element analysis (FEA) tool in which precise material properties and boundary conditions are employed, depending on actual scenarios to consider (Hassan et al., 2024; Doçi and Imeri, 2013). This software can also be used to study the service conditions, structural integrity of forklifts, fracture, and failure analysis after many hours of operations (Massone and Boeri, 2010; Figueiredo et al., 2001). Here, the analysis evaluates the structural integrity under different loads ranging from 20 N to 80 N, ensuring compliance with a safe load limit of 50 N or 5 kg weight. Additionally, the forklift’s capacity to handle loads up to 80 N was also verified, demonstrating its capability to safely carry a weight of 8 kg.
3.2 Forklift finite element model and boundary conditions
After selecting and opening the static structural module in Ansys, gray cast Iron material was selected, and relevant properties were assigned to perform analysis as shown in Table 3. The Young’s modulus of the selected material is 1.1 × 1011 Pa, with tensile and compressive yield strengths of 152 MPa and 572 MPa, respectively.
TABLE 3 | Material properties of gray cast Iron.
[image: Table 3]Following the import of forklift geometry, fixed supports were applied to the legs of the fork, and the corresponding load was applied in the downward direction of the forks. Meshing was performed on the model as shown in Figure 5, resulting in the number of Nodes and Elements as 34,850 and 18,679 respectively.
[image: Figure 5]FIGURE 5 | The meshing of the forklift model showing nodes and elements.
3.3 Deformation analysis of forklift under operational loads
The static structural analysis of the forklift under different load conditions (20 N, 40 N, 60 N, and 80 N) illustrates a linear relationship between applied force and total deformation. As the uniformly distributed force increases, the total deformation proportionally escalates. Specifically, under a 20 N force, the deformation measures 0.000125 m as shown in Figure 6A, increasing consistently with force increments as depicted in Figures 6A–D. At 40 N, the maximum deformation reaches 0.000250 m as depicted in Figure 6B, escalating further to 0.000376 m at 60 N as illustrated in Figure 6C, and culminating at 0.000501 m under an 80 N force as shown in Figure 6D. These results indicate the forklift material and structural design reliably manage increasing loads, maintaining structural integrity while exhibiting linearly increasing deformation.
[image: Figure 6]FIGURE 6 | Total deformation at different loading conditions: (A) 20 N, (B) 40 N, (C) 60 N, (D) 80 N.
A graphical representation depicting the relationship between increasing force and total deformation is presented in Figure 7, demonstrating a linear correlation between these factors.
[image: Figure 7]FIGURE 7 | Relationship between force and total deformation in structural analysis.
3.4 Evaluation of stress response in forklift under applied loadings
In the subsequent step of the static structural analysis of the forklift, equivalent Von-Mises stresses were calculated under various loading conditions of 20 N, 40 N, 60 N, and 80 N to assess the strength and safety of the prototype.
At a load of 20 N, the maximum stress is approximately 12.5 MPa, while the minimum stress is near zero as shown in Figure 8A, indicating areas with negligible stress. When the load increases to 40 N, the maximum stress nearly doubles to 25.1 MPa, with the minimum stress still close to zero in certain areas as illustrated in Figure 8B. For loads of 60 N and 80 N, the maximum stress further increases to about 37.2 MPa and 50.2 MPa, as depicted in Figures 8C, D respectively, while the minimum stress remains nearly zero. This consistent pattern highlights a predictable and linear increase in stress, graphically represented in Figure 9, reflecting the material’s ability to handle higher loads while maintaining a uniform stress distribution across the forklift. The maximum stress experienced by the fork is about 50 MPa, which is well below the tensile yield strength of 152 MPa. This proves that the material is saved under all applied loads up to 80 N.
[image: Figure 8]FIGURE 8 | Equivalent stress at different loading conditions: (A) 20 N, (B) 40 N, (C) 60 N, (D) 80 N.
[image: Figure 9]FIGURE 9 | Relationship between force and equivalent stress in structural analysis.
3.5 Comprehensive strain analysis of forklift under simulated loads
In the next phase of static structural analysis, elastic strain values are calculated to ensure the safety, reliability, and optimization of material and structural design. It also helps in understanding material behavior under different loading conditions ranging from 20 N to 80 N.
At a load of 20 N, the maximum equivalent strain is about 0.00012, while the minimum strain is nearly zero, indicating regions with negligible strain. As the load increases to 40 N, the maximum strain approximately doubles to 0.00024 as depicted in Figure 10. At load values of 60 N and 80 N, the maximum strains rise further to around 0.00036 and 0.00048 respectively while the minimum strain continues to be nearly zero at certain regions of the geometry. This consistent pattern demonstrates a predictable and linear increase in strain, reflecting the material’s and structure’s ability to handle higher loads while maintaining uniform strain distribution across the forklift, also graphically represented in Figure 10.
[image: Figure 10]FIGURE 10 | Relationship between force and elastic strain in structural analysis.
3.6 Structural integrity and factor of safety analysis of forklift
In the final phase of static structural analysis, the factor of safety was evaluated. The factor of safety indicates the margin a structure has before reaching its critical failure point. Figure 11 shows the trends of the factor of safety against force, ranging from 20 N to 80 N. At the force of 20 N, the maximum factor of safety is 15, while the minimum is zero. As the force increases to 40 N, the factor of safety decreases to 10, and it further reduces to 4 at a force value of 80 N. The value of the factor of safety as 9 at the intended design load of 50 N indicates that this project is safe under the specified loading conditions. The graph shows that geometry can easily withstand the load up to 80 N, but at the load value of 90 N, the factor of safety abruptly decreases to 1 which shows that the geometry is no safer at this load value.
[image: Figure 11]FIGURE 11 | Relationship between force and factor of safety at different loading conditions.
The design load for the prototype is approximately 50 N. However, all calculations and graphs demonstrate that this battery-operated forklift prototype can safely withstand an applied force of up to 80 N.
3.7 Detailed comparative analysis of material costs
The total cost of each component used in the project, as well as the overall cost of the project prototype, is calculated and summarized here. The prices are calculated using a conversion factor of 1 USD = 278 PKR. Most of the materials used in the project are readily available in the marketplace (Ismail and Abdu Rahman, 2022; Electric, 2024).
The total cost of the project prototype is $ 89.34, and the detailed distribution of component cost is illustrated in Figure 12, as a pie chart. The 10 DC gear motors used in this project account for $ 5.38 having a share of 6% in the total cost of the project. A wiper motor, priced at $ 16.15, contributes 18.1% to the overall expenditure of the project. The motor driver and battery are priced at $ 1.61 and $ 10.77 respectively. Similarly, the costs of the charger, lifting mechanism, frame, and plastic sheet are $ 5.74, $ 1.79, $ 7.18, and $ 7.18 respectively. The chart indicates that the largest portion of the cost belongs to the mobile application, which accounts for 20.92% of the total cost, enabling remote control of the project via mobile phone. Conversely, the motor driver constitutes the smallest portion of the cost, representing only 1.88% of the total expenditure. Wires, wires board, tires, and lifting mechanism each contribute 2% to the overall project cost.
[image: Figure 12]FIGURE 12 | Detailed cost analysis of each project component.
The comparative analysis between electric and diesel forklifts based on cost, lifting capacity, and power source is presented in Table 4. The estimated price of a diesel forklift is derived from (MHEDA, 2024).
TABLE 4 | Cost comparison of battery-operated forklifts and diesel forklifts.
[image: Table 4]The total cost of this project prototype, having a lifting capacity of 5 kg, is 89.34 $. The estimated and derived price of a diesel forklift having a similar capacity is 813.46 $, which is well above in comparison to this project prototype having an electric power source.
4 CONCLUSION
This study presents a comprehensive analysis of the fabrication, structural assessment, and operational capabilities of a low-cost, fully rotatable vehicle-mounted forklift. The prototype was meticulously constructed and assembled to ensure optimal functionality. Through systematic testing, including deformation, stress, strain, and factor of safety analyses under different operational loading, the results consistently validate the forklift’s ability to handle a load up to 80 N. The main findings of this research are as follows:
• This project introduces a 360-degree rotating electric forklift, with a traveling speed of 0.5 m/s and load capacity of 5–8 kg, offering a practical, viable, and efficient alternative to traditional diesel-powered forklifts.
• The efficient control system built with an ESP-32 microcontroller, Arduino programming, DC motors, and L298N motor drivers, enhances forklift safety, ensuring secure handling of goods through a mobile phone, particularly in small and crowded warehouses.
• At an approximate cost of 90$, the forklift provides a low-cost and economically feasible option for different industries.
• Static structural analysis using Ansys revealed that the maximum total deformation of 0.5 mm against the extreme load value of 80 N, confirms the design’s safety.
• The maximum stress value recorded was nearly 50 MPa, and a factor of safety value of 9 at the intended design load of 50 N, ensures the forklift’s structural reliability under the operational loads.
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Load Centre 889 mm
Load Capacity 5-8kg
Overall Length 609.6 mm
Overall Width 381 mm
Turning Radius Zero-degree
‘Travel Speed 05mis
Lifting Speed 025 mm/s
Grade ability 2%
Driving Motor power oW
Lifting Motor power oW
Battery Voltage 2V
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Diesel fork lifter

Total Cost $89.34 $813.46
Lifting Capacity 5kg 5kg
Power Source Electric Diesel

Operation Remote/mobile control Manual





