
© 2024 SSR Journal of Engineering and Technology (SSRJET) Published by SSR Publisher 1 

 

SSR Journal of Engineering and Technology (SSRJET) 

Volume 2, Issue 2, 2025   Journal homepage: https://ssrpublisher.com/ssrjet/                ISSN: 3049-0383 

Email: office.ssrpublisher@gmail.com 

 

Design Analysis and Production of a Vegetable Slicer 

Kotingo, Kelvin1 & Uchendu, Imereoma Frank2  

 
1Department of Mechanical Engineering, Niger Delta University, Wilberforce Island, Bayelsa State  
2Depertment of Mechanical Engineering, Rivers State University, Port-Harcourt, Nigeria  

 

Received: 05.06.2025 | Accepted: 01.07.2025 | Published: 05.07.2025 

*Corresponding author: Kotingo, Kelvin 

DOI: 10.5281/zenodo.15814519 

 

Abstract  Original Research Article 

Citation: Kotingo, K., & Uchendu, I. F. (2025). Design analysis of a vegetable slicer. SSR Journal of Engineering and Technology 

(SSRJET), 2(2). [1-52] 

 

1 INTRODUCTION 

Since the beginning of time, the primary 

instruments for slicing and grating vegetables like 

tomatoes, peppers, carrots, onions, and so forth have been 

knives and plastic graters. However, as technology 

developed over time, several manufacturers sought to find 

ways to eliminate the time wasted cutting and injuries 

caused by knives (Bird, 1995). In the past, knives were 

frequently used to cut and slice vegetables into smaller 

pieces. 

However, it was discovered over time that it would take a 

long time to cut even a little amount of veggies. 

Additionally, it occasionally results in injuries due to 

negligence. These annoyances have led to the development 

of technology that makes slicing easier and eliminates time 

waste. 

This vegetable Slicing machine is employed and 

applicable where vegetables of small quantities are to be 

sliced and this in turn, makes it more suitable in 

environments where Students, bachelors, etc. are residing, 

(Morling, 1974).  

Most veggies cannot be consumed right away if their size 

is not decreased. This has been an issue for the industries 

that process agricultural products. Slicing is one of the 

most popular methods for reducing the size of vegetables 

since it may be a solution to the problem. Traditionally, 

knives and bare hands are used to cut vegetables. This 

approach is hazardous and characterized by low efficiency 

and poor hygiene. The sliced vegetables are not of the 

quality that customers value and come in a variety of sizes. 

It is crucial to build a vegetable slicing machine in order 

to address this difficulty. This study will primarily 

examine potatoes, carrots, and cucumbers with an 

assessment of cutting force, torque uniformity, and user 

satisfaction because vegetables must be sliced frequently.                                               

11 MATERIALS AND METHODS 

The blades consist of a stainless steel or food-

grade plastic body and frame, with a thickness of 23 mm 

for metal and 4.5 mm for plastic, are the materials chosen 

for the vegetable slicer's design. Other components 

include an ergonomic handle and grip, a container or tray, 

a lid, a plunger or pusher, a base, replaceable inserts and 

guards, cutting mechanisms, fasteners, and joints.  

This paper focuses on the design, development, and evaluation of a manual vegetable slicer tailored for both domestic and 

semi-commercial applications. Traditional slicing methods using knives or basic graters pose significant challenges, 

including time inefficiency, injury risk, and non-uniform slices. To address these issues, a user-friendly, manually operated 

vegetable slicer was developed, emphasizing ergonomic design, material durability, slicing efficiency, and safety. The slicer 

features a stainless-steel blade with adjustable thickness settings, an ergonomic handle, and a food-safe plastic frame with 

a non-slip base. Through mechanical testing and user trials, the device demonstrated high cutting efficiency (requiring 55–

65 N of force for tough vegetables like carrots), consistent torque (~9 Nm), minimal blade wear, and strong user satisfaction, 

especially in comfort and slice quality. While the slicer proved robust and reliable, recommendations for future 

enhancement include improved blade sharpening features, additional slicing styles, and weight reduction. The study 

validates the slicer as a cost-effective, durable, and safe solution that meets the needs of everyday kitchen users and small-

scale vegetable vendors.  
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Solid Works software is used in CAD prototyping to 

produce a 2D model following the identification of user 

needs and requirements. In the fabrication process, metal 

is cut, the blade is ground and sharpened for consistent 

edge retention, heat treatment is applied to harden the 

blade for durability, and polishing and coating are applied 

thereafter. The mechanism of operation is simple, manual, 

and electricity-free.  

Constructional Details    

For plastic frames, frame and handle 

manufacture include heating plastic pellets, injecting them 

into molds, and, if necessary, using CNC machining to 

trim and add details. Additionally, for metal frames, sheet 

metal is laser cut and bent using CNC machines. 

Afterward, TIG/MIG welding and fasteners are used for 

assembly and structural integrity, and powdered coating 

or polishing is applied for a smooth and rust-resistant 

surface. Using CAD 2D drawings, comprehensive 

drawings of the vegetable slicer are shown in Figures 2.1, 

2.2, 2.3, and 2.4, respectively.   

The slicer structure, as shown in figure 3,1 in the appendix, 

shows the 2D design of the part that sits on the vegetable 

chopper's container or tray. Other parts, like the cutter or 

slicer, are embedded on the structure as a fixed blade 

because its purpose is to chop, slice, or julienne vegetables 

quickly and uniformly. The cutting mechanism uses 

pressing motion to cut vegetables instead of sliding or 

rotating motion, and the slicer's length and width are 

120x120 mm.   

Figure 2.2 in the appendix displays the handle and slicer 

cover; this compartment creates an upward and downward 

movement for efficient pressing and cutting of a variety of 

vegetables, including tomatoes, onions, and potatoes.   

Figure 2.2 depicts an orthographic projection of the slicer 

top as well as blade attachments for slicing, whereas 

figure 2.3 presents the slicer container for housing 

chopped vegetables and other ergonomic purposes. The 

prototype design is shown in figure 2.4 as well. 

Here is the conceptual design sketch of a manual 

vegetable slicer. It features a stainless-steel blade, 

adjustable thickness settings, an ergonomic handle, a hand 

guard for safety, a non-slip base, and interchangeable 

blade attachments for various slicing styles.   

 

Design Calculations  

The blade design, slicing force, safety, and 

efficiency are all elements taken into consideration when 

choosing materials for a vegetable slicer, which requires a 

number of technical calculations.  

A methodical approach to the design calculations is 

 shown below:   

1. Blade design: When determining the slicing efficiency, 

the blade is the most important factor. Stainless steel 

(AISI 304 or AISI 420) was selected as the blade's 

material because it resists corrosion and maintains its 

edge. The sliding force depends on the blade angle (̟), 

which is calculated.

   

Optimal Blade angle (Ɵ): 10o to 30o Cutting Force (F):  

F = S = 𝑆/tan𝜃  

S = Shear strength of the vegetable (N/M2)  

Ѳ = Blade angle   

3.3.1 Shear Strength of Vegetables (Approximate)  

1. Carrot: 1.2Mpa  

2. Potato: 0.8 Mpa  

3. Tomato: 0.3 Mpa  

 Slicing Force Estimation  

Using the shear stress equation  

Ϝ Т =  𝐴 

Where:   

Т = Shear Strength of Vegetable (N/m2)   

A = Contact area of the blade (m2)  
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F = Cutting force (N) Rearrange for F:  

F = т × A  

For example, for a blade width of 0.05m and a thickness of 0.001m, the area is   

A = 0.05 x 0.001= 0.00005mȂ2 For a Carrot:  

F = 1.2 x 106 x 0.00005 = 60N  

Handle or Motor torque calculation If manually operated:  

T = F X r  

Where T = Torque (N/m)  

r = handle length (m)  

For a handle length of 1.5m  

T = 60 x 0.15 = 9Nm If motor 

driven:  

P = T x ψ/9550  

Where P = Motor pump (w)  

Ψ = Angular speed (RPM)  

P = 9 X 1500/9550 =1.41W  

Thus, a 2w motor would be sufficient.  

 

111 RESULTS AND DISCUSSIONS  

Below is a comprehensive “Results and 

Discussions” section for the manual vegetable slicer work, 

summarizing design performance, user testing outcomes, 

safety assessments, and areas identified for further 

improvement.  

Results  

Both user trials and laboratory tests were 

carried out to assess the manual vegetable slicer 

design. The design was put through mechanical 

testing, which included ergonomic evaluations 

with volunteers and force, torque, and wear 

analysis. To mimic real-world use, a variety of 

veggies were used, such as potatoes, carrots, and 

cucumbers.   

The mechanical and performance results were 

recorded in terms of cutting efficiency and 

required force, torque, handle ergonomics, 

durability, and wear. Information was also 

obtained on cutting force requirements, blade 

efficiency, safety (via sensor feedback on guard 

engagement), and user satisfaction through 

structured questionnaires.  

Cutting Efficiency and Required Force  

1) Blade Geometry and Sharpness: Accurate 

cuts were routinely made by the stainless-steel 

blade with movable thickness settings. According 

to tests, it took an average of 55 to 65 N to slice 

carrots with an ideal blade angle of about 15°. This 

was in good agreement with the first design 

estimates, proving that the ergonomic handle 

design (lever length ≈ 0.15 m) maintained user 

comfort while offering a sufficient mechanical 

advantage.  

2) Consistency and Adjustability: Over 

several cycles, the adjustable thickness feature 

operated dependably. Consistent blade 

performance was demonstrated by the 

repeatability testing, which revealed a fluctuation 

in slice thickness of less than 5% over 100 cycles.  

Torque and Handle Ergonomics  

1) Measured Torque: To properly engage the cutting 

mechanism, the handle design needed a torque of roughly 

8.5 to 9 Nm. Ergonomic testing confirms that this is 

within the acceptable range of use for a typical adult.  

2) User Input on Handle Comfort: According to 

participants, the ergonomic handle made prolonged 

usage less taxing, and the harmony of motion and force 

allowed for a seamless operation with little strain.  

Durability and Wear  

1) Blade Wear Analysis: The selection of premium 

stainless steel material was confirmed by microscopic 

inspection of the blade edge, which showed no wear 

after 200 cycles of use.  

Under normal residential usage circumstances, the 

design anticipates a long service life.  

2) Frame and Structural Integrity: The non-slip 

base and food-grade plastic frame fared well in stress 

tests. Even on smooth surfaces, the base's exceptional 

stability prevented sliding, enhancing overall safety.  

Performance Evaluation  

The performance evaluation of a manual 

vegetable slicer is presented in this paper, with particular 

attention paid to cutting force, torque consistency, and 

user satisfaction. A variety of veggies were used to test the 

slicer, and user input was gathered about important 

usability factors.  
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1. Cutting Force Analysis: To find the average 

cutting force needed, tests were performed on three 

different vegetable types: cucumber, potato, and carrot. 

According to the findings, carrots needed the most power 

(about 60 N), followed by potatoes (about 46 N) and 

cucumbers (about 34 N).

 

 

  

Figure 3.1: Average Cutting Force by Vegetable 

2. Torque Consistency throughout Repeated Use: 

To evaluate torque consistency during slicing, ten trials 

were carried out. Between 9.0 and 9.3 Nm, the 

measurements stayed constant, indicating dependable 

mechanical performance free from noticeable wear or 

shifts in user effort.  

3. User Satisfaction Evaluation: Five factors—

easiness of use, safety, cut quality, cleaning, and 

ergonomics—were used to gauge user happiness. With a 

minor decline in the cleaning category, the slicer's grades 

were consistently good across the board, indicating a 

possible area for design improvement. 

 

 

 
 Figure 3.2a: Torque Readings and User Satisfaction Radar Chart                      Figure 3.2b: User Satisfaction Ratings    

   

IV Summary, Conclusion & 

Reccommendations  

SUMMARY 

The primary goals of performance, safety, 

durability, and ease of use were all effectively met in the 

design and evaluation of the manual vegetable slicer. 

Based on user input and extensive mechanical testing, the 

slicer was found to be:  

a) Effective: With little force, the stainless-steel 

blade and thickness-adjustable mechanism continuously 

generated uniform slices.  
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b) Ergonomic: Even with prolonged usage, the 

handle design provided adequate torque and comfortable 

operation, minimizing user fatigue.  

c) Safe: The risk of harm during slicing was 

considerably decreased by safety measures such the non-

slip base and integrated hand guard.  

d) Durable: Materials with superior resistance to 

wear and corrosion, like stainless steel and food-grade 

plastic, provide a long operational lifespan.  

e) Compact: The foldable, modular form supports regular 

kitchen use by facilitating easy cleaning and handy 

storage.  

In summary, the proposed manual vegetable slicer 

combines high safety standards, user friendliness, and 

mechanical efficiency to provide a well-rounded solution 

for home and semiprofessional kitchens. Further product 

development and commercial applications are made 

possible by its performance, which confirms the design 

approach.  

CONCLUSIONS  

The manual vegetable slicer developed in this 

study effectively addresses key limitations associated with 

traditional vegetable processing methods namely 

inefficiency, lack of uniformity, and safety hazards. By 

integrating an ergonomic handle, precision-engineered 

stainless-steel blades, and durable, food-grade materials, 

the design offers a reliable, safe, and user-friendly solution 

for both domestic and semi-professional kitchen use. 

Performance evaluations demonstrated consistent cutting 

efficiency, minimal user fatigue, and high durability, 

validating the engineering choices made throughout the 

design process. While the current model meets essential 

functionality and safety standards, further enhancements 

such as modular slicing options, improved blade 

accessibility, and weight optimization could significantly 

boost versatility and user experience. The slicer proves to 

be a promising innovation, bridging the gap between 

affordability and performance for small-scale vegetable 

processing. 

Because of its design, the slicer is easy to disassemble and 

clean thoroughly. The detachable blades and frame parts, 

according to user feedback, shortened cleaning times and 

made maintenance possible without the need for 

specialized tools. The non-reactive, food-safe qualities of 

the materials led to their selection. The smooth surfaces 

promote food safety and ease of disinfection by reducing 

residue accumulation.  

RECOMMENDATIONS  

To further enhance the performance, user 

experience, and market competitiveness of the manual 

vegetable slicer, the following improvements are 

recommended: 

1. Blade Optimization and Replacement:  Introduce a 

quick-release blade system to facilitate sharpening and 

swapping of different blade types for varied slicing styles 

(e.g., julienne, crinkle-cut, spiral). 

2. Improved Thickness Adjustment Mechanism: 

Incorporate an intuitive dial or sliding mechanism for more 

precise and user-friendly control over slice thickness. 

3. Weight and Size Reduction: Redesign structural 

components using lighter yet durable materials to improve 

portability, particularly for small-scale vendors and 

kitchen environments with limited space. 

4. Expanded Slicing Capabilities: Develop modular 

attachments that allow for additional processing functions 

such as grating, shredding, or dicing, making the device 

more versatile. 

5. Enhanced Cleaning Features: Refine design for easier 

disassembly and reassembly without tools, and consider 

integrating dishwasher-safe parts to simplify maintenance. 

6. User Interface and Instructional Aids:  Include visual 

guides or icons on the slicer body for safe operation and 

adjustability. Supplement the product with user manuals or 

QR code links to video tutorials. 

7. Durability Testing in Varied Conditions: Conduct 

extended lifecycle testing across diverse environmental 

conditions to validate long-term use and identify failure 

points under stress. 

8. Sustainability Focus: Explore alternative materials such 

as biodegradable plastics or recycled stainless steel to 

enhance the environmental profile of the product. 

9. Market Research and Feedback Loop: Engage directly 

with target users students, small-scale kitchen operators, 

and local vendors to capture insights for iterative design 

improvements. 
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Appendices 

 

Figure 2.1: Slicer Cover 

 

 

 

Figure 2.2: Slicer  Box  
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Figure 2.3: Slicer Assembly 

 

 

 
 

Figure 2.4: Vegetable slicer 
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