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Abstract 

Purpose: In general, most forklift accidents occur due to rollover. After a rollover, the first affected 

part is the driver's cabin, followed by the chassis and parts. In the study, cabin and chassis designs 

of diesel forklifts with increased driver safety and performance were made. 

Methodology:  Cabin and chassis tests were carried out with the Solid works program. According 

to the test results, the chassis and cabin design was made. Welding and assembly processes on the 

chassis of high-strength materials suitable for this design have been completed. 

Findings:  As a result of the studies, the cabin design, which is different from other similar forklifts, 

notches on the edges of the fender, the removal of fuel and oil tanks from the chassis, eliminating 

the leakage test, and the steps on the sides of the chassis being made monolithic, are important 

innovations. 

Unique contributor to theory, policy and practice:  As a result of all these studies, our KFD30 

model was developed. This new model stands out with its new design and manufacturing on the 

forklift. 
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INTRODUCTION 

  As a result of forklifts tipping over, the driver's cabin on the chassis can be seriously damaged, 

reducing the driver's safety. Therefore, driver's cabin material selection and geometry are very 

important for safety. In this study, cabin and chassis design and manufacturing were carried out 

by taking these reasons into consideration. Studies in the literature on cabin and chassis were 

examined [1,2,3], [4,5]. In general, it is seen that the steps and mudguards of forklifts are 

manufactured in two parts. In our work, as an innovation, the steps and fenders were manufactured 

as a single piece in order to increase the strength of the chassis and components and to improve 

maneuverability by shortening the length of the forklift. Cabin and chassis designs were also made 

accordingly. In order to better see the differences, advantages and disadvantages in chassis and 

cabin design, the cabins and chassis of equivalent diesel forklift models [6,7,8], [9,10] were 

examined. First of all, material selection was made according to the bending strength values 

obtained with Solidworks. Chemical analyzes [11] of these materials to be used in the manufacture 

of chassis, cabin and lift were carried out. In table 1 below, the chemical analyzes of the materials 

to be used in the manufacture of chassis, cabin and lift are given. Unlike equivalent forklifts, the 

holes opened in the cabin have been rearranged to increase the operator's field of vision. Unlike 

other equivalent forklifts, notches have been cut on the edges of the upper and lower fender for 

easy assembly and welding of the opened chassis openings. With the work done in this way, unique 

and technological gains were achieved during the production of our prototype model. 

Table 1. Spectral analysis tests of materials used in forklift chassis, cabin and lift manufacturing. 

   

CHASSIS AND CABIN DESIGN AND STRENGTH TESTS 
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     Mounted on the chassis; significant changes were made to the design and manufacturing of the 

steps, fenders and driver's cabin. 

The steps were made monolithic (Fig. 1), 

The front and rear fenders were made monolithic (Fig. 2), 

Easy assembly and welding, notches to the fender edges (Fig. 3),     

By increasing the holes in the top sheet of the cab, operator visibility is increased (Fig.4), 

Fuel (Fig. 5) and oil reservoir (Fig. 6) were excluded. 

 

 

            

Figure 1. View of the steps as a whole                  Figure2. Monolithic view of the front 

                                                                                and rear fenders 

 

 

                    

 Figure. 3. View of the notches in the upper and                 Figure 4. Cab top sheet 
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                   Lower fenders. 

 

                                                                     

            

      Figure 5. Fuel tank view                                         Figure 6. Oil Tank view 

  Cabin and Chassis Design and Manufacturing: 

After the cabin and chassis assembly was completed, virtual strength tests such as tensile and bend-

ing were performed with Solidworks in accordance with the standards. In order to increase driver 

safety, cabin strength testing was carried out in accordance with standards [12]. According to this, 

Bending tests were performed on the forklift cabin from a height of 1.63 m, with a fall energy of 

1360 kg.                          

.                                                                                                                                  (1)       düşE m x g x h

                                                                           (2). 1360 9.81 1.63  21747   21750 düşE x x jül Nm  

 
           m kg Load force applied to the cabinet

 

 2    /   g m s Gravity acceleration
 

    
            h m Fall height on the cabin

 

It was observed that the cabin sheet stretched by 1.5 mm with the load applied to the cabin. Since, 

according to the standard, a maximum stretch of 20 mm is accepted, it can be seen that the bending 

strength values inside the cabin are well above the standard limits. This shows that the safety of 

the driver's cabin is quite high. Below are the cabinet strength tests performed with Solidworks. 

In cabin and chassis manufacturing, it is necessary to know the tensile and bending forces acting 

on the cabin and chassis. These forces were calculated with the help of finite elements using solid 

work. In our model, cabin and chassis manufacturing; Chemical analyzes of the materials to be 

used were made taking into account virtual and real test results. Cabin test results made with 
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Solidworks; Figure 7, Figure 8, Figure 9, Figure 10, Figure 11 and Table 2, Table 3, Table 4, 

Table 5, Table 6 are also given 

Table 2.Study Properties 

   

                          ………………..  Figure7 . model information 

           Table 3. Units                                 Table 4.Material Properties 

    

                Table 5. Mesh İnformation 

           

                                                                                               Figure 8. Mesh Quality Plots 

Table 6. Resultant Forces 
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         Figure 9. a) Cabin tensile force     b) Cabin bending force 

 

 

            Figure 10. Equivalent Stress.              Figure 11. Safety Factors 

  Chassis Tests: 

  Now let's do the same tests for the chassis. Accordingly, the test results made with Solidwork; 
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  Figure 12, Figure 13, Figure 14.a, b, Figure 15, Figure 16 and Table 7, Table 8, Table 9, Table 

10  is also given. 

Figure 12. Model Information on Chassis 

Figure 13. Load types and fixtures                  

Table 7. Chassis Study Properties                     Table 8. Units 

 

 Table 9. Chassis material properties.            Table 10. Reaction forces and moments 
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Figure 14.a) Tensile  force                                       b)Bending force 

 

 

Figure 15. Chassis tensile test.                     Figure 16. Chassis safety factors 
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RESULTS 

In this study, which focused on cabin and chassis design and manufacturing, many changes were 

made, unlike other forklift models. These changes are innovations in the design and manufactur-

ing of chassis and components, and such a production technique has not been found in similar 

forklift models examined in the literature. In general, in equivalent diesel forklifts; Unlike our 

model, the steps and fenders are made in two parts. Fuel and oil tanks are placed inside the chassis. 

This requires frequent sealing tests on the chassis. By excluding fuel and oil tanks in our model, 

this disadvantageous situation has been eliminated. In addition, unlike similar models, the method 

of welding after combining the openings on the edges of the chassis with the notches opened on 

the upper and lower fenders can be considered as unique achievements. Since the chassis and its 

components gain additional strength values, it will be seen that our model has become more ad-

vantageous compared to similar forklift models in terms of chassis strength values. In addition, 

the work done on the cabin to increase driver visibility and safety is different from similar models. 

With all these changes and innovations made on the chassis components and cabin, our model 

has become more useful and compact.. 
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