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 The banana gedebog waste chopper machine moves mechanically so that it 

cuts with a blade, the mechanical analysis of the machine consists of a 

chopper mechanism. For the analysis of choppers that use the main 

components, namely blades and shafts, while the driving mechanism is a 

supporting component such as electric motors, pulleys, and bearings. In 

analyzing the chopping machine aims to analyze the mechanical work of 

power and analyze the steps of each component work, analyze the results of 

the type of material usage of the blade. The driving engine power used is 

94.57363 (watts) and the chopping force is 4.51375 x 10-6 (kg.m). The 

variation of rotation on the drive motor produces a variation of rotation on 

the chopping knife which has an average of good quality with the largest 

amount if using used blade material per car. 
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1. INTRODUCTION 

The need for inexpensive equipment in order to increase production yields from processing 

agricultural products is needed by our community. The problem with banana stem waste (gedebok) in villages 

is that it is only used for rope, and only a small portion is used for other materials. The utilization of banana 

stems for caterpillar breeding media if banana stem waste is chopped and mixed with soil and other organic 

waste will be able to become a caterpillar breeding media. Therefore, this banana stem waste chopping machine 

is necessary for caterpillar breeders. Some studies that show the processing of banana plants include banana 

slicing machines with various diameters [Edi, 2019] and banana stem waste cutting machines for briquettes 

[Faktur, 2018]. There is also a banana stem waste cutting machine for animal feed [Abdul, 2019]. The research 

idea for this banana gedebog cutting machine was also inspired by the cassava slicing machine [Husman, 2018]. 

Advances in science and technology play a role in realizing a better community life. Various practical and 

flexible processing tools have been created so that they help make it easier for humans to meet their needs. 

Therefore, the author tries to analyze the banana stem waste chopping machine as a form of advancement in 

appropriate technology. banana stem waste as a form of appropriate technological progress for the community. 

In general, it can be defined that appropriate technology is technology designed for a particular 

community that is adapted to the elements of the environment, ethnicity, culture, and culture. elements of the 

environment, ethnicity, culture, social, political, and economy of the community concerned. From the required 

objectives, appropriate technology must be able to help the community in increasing production and income. 

https://ejournal.ipinternasional.com/index.php/jostec
https://creativecommons.org/licenses/by-sa/4.0/
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The shaft is one of the most important parts of any engine. Almost all machines transmit power 

together with rotation. The main role in such transmission is held by the shaft. While the peg is a component 

of machine elements used to set machine parts such as gears, sprockets, pulleys, couplings, and so on on the 

shaft. 

Functions similar to pegs are also performed by splines and serrations that have outer teeth on the 

shaft and inner teeth with the same number of teeth on the naf and interrelated with one another. The teeth on 

the spline are large, while those on the serrations are small with a small dividing distance. Both can be shifted 

axially when transmitting power. 

Bearings are machine elements that support the loaded shaft, so that rotation or alternating motion can 

take place smoothly, safely, and longevity. Bearings must be sturdy enough to allow the shaft and other 

machine elements to work properly. If the bearing does not function properly, the performance of the entire 

system will decrease or not work properly. 

In the manufacture of this banana stem cutter, the bearings used are rolling bearings. In these bearings 

there is rolling friction between the rotating parts and the stationary ones through rolling elements such as balls 

(bullets), rollers or needle rollers and spherical rollers. 

a. On the Basis of Load Direction Against the Shaft: 

1. Radial bearings, the direction of the load that this bearing supports is perpendicular to the 

axis of the shaft. 

2. Axial bearings, the direction of the load that this bearing supports is parallel to the axis of 

the shaft. 

3. Combination bearings, these bearings can support loads whose directions are parallel and 

perpendicular to the shaft axis. 

b. On the basis of rolling elements 

Rolling bearings have the advantage of very small rolling friction compared to glide bearings. Rolling 

elements such as balls or rollers, are mounted between the outer ring and the inner ring. By rotating one of the 

rings, the ball or roller will make a rolling motion so that the friction between them will be much smaller. 

For balls or rollers, high precision in shape and size is a must. Because the contact area between the 

ball or roller and the ring is very small, the amount of load per unit area or pressure becomes very high. Thus 

the material used must have high resistance and hardness. 

Bearings are machine elements that function to support the shaft, so that rotation / movement can take 

place smoothly, safely and longevity. Bearings must be sturdy enough to allow the shaft and other machine 

elements to work properly. If the bearing does not work properly, the performance of the entire system will 

decrease or cannot work properly. 

Bolts and nuts are very important fastening devices. To prevent accidents or damage to the machine 

the selection of bolts and nuts as a fastening device must be done carefully to get the appropriate size. To 

determine the size of bolts and nuts, various factors must be considered such as the nature of the force acting 

on the bolt, working conditions, strength of materials and accuracy class. On this machine, nuts and bolts are 

used to fasten several components, including: 

1. Fastener on the bearing 

2. Fastener on the electric motor mount 

3. Fastener on the pulley 

To determine the type and size of nuts and bolts, various factors must be considered such as the nature 

of the force acting on the bolt, the way the machine works, the strength of the material, and so on. The forces 

acting on the bolts can be: 

1. Pure axial static load 

2. Axial load with punter load 

3. Shear load. 

Belts are usually used to transfer motor rotation to shafts whose distance is not possible to use gear 

transmission. There are two belts used as transmission, a long distance between two shafts used as transmission 

using gears (Sularso, 2008; 163). Types of belts (belts) are grouped into three, namely: 

1. Open belts, there are several that consist of: 

a. Open belt without pulley holder 

b. Open belt with pulley holder 

c. An open belt that drives multiple shafts 
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2. Cross belts, there are several consisting of: 

a. Ordinary cross belt 

b. Perpendicular cross belt without introduction pulley 

c. Perpendicular cross belt with introduction pulley 

3.    Drive belt 

The drive belt is a piece of equipment from machines that work based on sliding. This force transfer 

depends on the pressure of the drive belt to the pulley surface. Therefore, the tension of the drive belt is very 

important if there is a slip, the strength of the movement is reduced, as for the following types. 

1. Flat drive belt 

a. Ordinary flat drive belt 

b. Sequential flat drive belt 

c. Positive flat drive belt 

2. Drive belt - V 

V drive belts can be found in a variety of standards and types for transferring power. Usually this 

drive belt is best at 1500 rpm to 1600 rpm. The ideal belt is approximately 4500 rpm. 

In belt planning there are several steps that must be followed by considering the power to be 

transmitted, as for the transmitted power depends on: tension, rotational speed, contact angle between belt and 

pulley, and the conditions under which the belt is used. 

Defining motor power must be done first before calculating the motor power. The drive motor used 

is an ac electric motor. The electric motor is one of the main sources of power to supply power to the shaft with 

a pair of pulleys through the belt as an intermediary used in this jerupuk material cutting machine. To determine 

the power of the drive motor is done as follows: 

1. Determine the drive motor power required to drive the entire moving device. 

2. Determine the drive motor power required to perform the cutting process. 

3. Determine the total power, which is the sum of the power to drive the machine tool with the 

power to perform the cutting process. 

4. Determine the plan power of the drive motor used for the cutting machine. 

To drive all components of the machine device, it is necessary to know the drive motor power 

required to be able to drive all components of the machine. It can also be determined that the torque (T) acting 

on an object with a moment of inertia (I) will cause an angular acceleration of (rad/s2). 

 

3. RESEARCH METHOD 

The place of machine analysis and trial activities is planned or carried out in the workshop of Ilmu 

Desa Hamparan Perak. The time of research and trial activities is planned, carried out from the date of approval 

of the proposal by the manager of the Mechanical Engineering Study Program until it is declared complete, 

estimated for 7 weeks with the details of the table below. 

 This Final Project is planned to be completed from preparation to completion in 7 weeks. 

There are several stages carried out in this test: 

1. Preparing banana stems/gedebogs with the size that has been determined with the needs needed 

when conducting experiments/tests. 

2. Prepare machine tools and equipment for the banana stem/gedebog cutting machine Provide 

Stopwacth to measure the working time of the acid cutting machine. 

3. Prepare scales 

4. Carry out tests with variations in rotation. 

5. Recording the test results of each test 

6. Conducting tests for iron blades ST 37 and SS 304 (Stainless steel). 

 In this case the method used for testing is by testing the banana stem/gedebog cutting machine 3 

(three) times with variations in rotation. By adjusting the motor to drive the rotation of the blade disk holder 

(assuming the event of poor cutting because it is too fast). 

 

4. RESULTS AND DISCUSSIONS 

Analysis and discussion are more focused on what is written in the general objective, namely the effect 

of the banana stem waste chopping machine knife on the quality of the chopping results. In order that the 
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discussion does not deviate, the order of the discussion is arranged according to the specific objectives, there 

is a sequence of discussion as follows: 

1. Analyze the engine rotation drive system. 

2. Analyze the transmission system on the pulley. 

3. Analyze the chopping blade 

4. Analyzing power and rotation. 

The drive motor power required to drive the machine tool (P1) uses the formula: 

P1 = I . α . ω 

 

Notes: 

P1 = drive motor power required to drive the machine tool (kW) 

I = moment of inertia of the moving device (kg.m2) 

α = angular acceleration of the moving part (rad/s2) 

ω = angular velocity of the moving part (rad/s) 

The discussion of this banana waste chopping machine can be done systematically, so it is necessary 

to know the equipment. This machine is equipped with the following data:  

1. Two pulleys, which are estimated to have a total mass of 1 kg. 

2. A shaft with a diameter of 25 mm = 0.025 m, with an overall length of 750mm = 0.75m. 

3. A disk housing the chopping blade with a diameter of 460 mm = 0.46 m, and a thickness of 8 

mm = 0.008 m. 

To analyze the variation of rotation on the shaft of the shaft rod waste shredding machine is done by 

adjusting the rotation of the drive engine. To perform rotation variations, first determine the motor rotation 

used, namely n1 of 500 (rpm) and 1000 (rpm). Then the drive pulley mounted on the drive motor shaft has a 

pulley size with a diameter of 2 inches and a knife holder drive shaft diameter of 12 inches. 

So as to determine the right rotation variation for chopping, the calculations are carried out below: 

 To find the variation of rotation on the pully that will be varied on the rotating shaft connected to the 

drive motor shaft paired with a pully, using the equation: 

n_1/n_2 =d_2/d_1 

 (d1) with a diameter of = 2 inch = 2 x 2.56/100 = 0.0512 m, (d2) with a diameter of 12 inches = 12 x 

2.56/100 = 0.3072 m and motor rotation = 500 rpm, then n2 = 83.333 Rpm. 

For motor rotation = 1000 (rpm), the rotation n2 = 166.6667 rpm. For motor speed = 1500 (rpm), the 

speed n2 = Large than 83.3. From the above calculations, the results of variations in the rotation of the knife 

holder shaft can be tabulated as below. 

 

 

 

 

 

 

 

 

 

Tabel 1. Turning Shaft Variation 

 

No Round Variation 

(Rpm) 

Knife Holder Diameter (m) Enumeration Speed (m/s) 

1 500 0,46 0,012037 

2 1000 0,46 0,024073 

3 1500 0,46 0,02512 

Tabel 2. Variation of banana stem waste chopping speed using ST 37 blade 

 

No 
Pulley diameter of the 

drive motord1(inch) 

Pulley diameter on 

the knife holder d2 

(inch) 

Rotation of 

electric motor n1 

(rpm) 

Rotation of knife holder 

shaft n2(rpm) 

1 2 14,4 500 83,333 

2 2 12 1000 166,667 

3 2 9,6 1500 250 
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After varying the rotation by adjusting the rotation of the drive motor using an inverter, the chopping 

speed also varies. So that the chopping speed also varies. As a result of the variation in chopping speed on 

banana stem waste, of course the resulting capacity also changes as well as the chopping of banana stem waste 

also affects.  

 In this experiment, the banana stem waste used has a good condition and is ready to be processed. the 

results of chopping are determined with two kinds of quality, namely good quality, bad. the results of chopping 

banana stem waste on the capacity and quality of banana stem waste chopping can be seen in the tables of 

chopping results. 

Round 

Variation Enumeration 

Speed (m/s) 

Quantity quality (v) 
Enumeration 

Time (minutes) 
Shaft(Rpm) Good Bad 

500 0.012037 1.55 0.12 5 

1000 0.024073 1.65 0.15 5 

1500 0.02512 1.66 0.1 5 

Average 0.06123 1.62 0.123333333   

Tabel 3. Average amount of data from all tests using ST 37 (iron) blades 

 

From table 3 the average results of several variations of rotation produce a process of chopping banana 

stem waste1620 g per 5 minutes (19.44 Kg / hour with good quality or equivalent to and 123.333 Kg per 5 

minutes (1.48 Kg / hour) with poor quality. The grand total is 20.92 Kg/hour. 

 
Graphic 1. Enumeration Results With ST 37 Blades 
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1500 0.03611 1.95 0.1 5 

Average 0.024073333 1.8233 0.115   

Tabel 4. Total Average Data of Overall Test Results Using SS 304 (Stainless Steel) Blades 

 

The best results when using a blade made from SS 304 iron are seen at a rotation of 1500 Rpm, because 

the blade rotation is faster. Then the results that are not good also look smaller if the blade is at a high rotation. 

 

 
 

Graphic 2. Enumeration Results With SS304 Blades 
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500 0.012037 1.82 0.105 5 

1000 0.024073 1.91 0.095 5 

1500 0.03611 1.98 0.08 5 

Average 0.024073333 1.903333 0.093333333   

Tabel 5. Average Number of Data of Overall Test Results Using Iron Material Blades Per 
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Graphic 3. Enumeration Results With Per Material Blades 

 

Shaft (Rpm) 
Good Quality (V)/Blade 

ST 37 SS 304 Per 

500 1.55 1.74 1.82 

1000 1.65 1.78 1.91 

1500 1.66 1.95 1.98 

Tabel 6. Recapitulation of Good Quality Results 

 

 
 

Graphic 4. Recapitulation of Good Quality Results 
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Shaft 

(RPM) 

Bad Quality (v)/Blade 

St 37 Ss 304 Per 

500 0.12 0.11 0.105 

1000 0.15 0.135 0.095 

1500 0.1 0.1 0.08 

Tabel 7. Recapitulation of Poor Quality Results. 

 

From Figure 3, it can be seen that in each round the highest good quality results are when using a blade 

made from waste per car brand Daihatsu Grandmax and also the smallest bad results (Figure 4.5). When 

comparing the blade material ST 37 with SS 304, good quality results are still higher when using SS 304 blade 

material. 

 

5. CONCLUSION  

The procurement of this banana gedebog waste chopping machine is needed for maggot caterpillar breeding 

media as a mixture of animal feed. After discussing the effect of the type of blade material on the banana stem 

waste chopping machine on the quality of the chopped results with the results that can be obtained from the 

experiment, so based on the objectives of this analysis, the driving electric motor power used is 95 watts 

(94.57363) and the chopping force is 4.51375 x 10-6 (kg.m). Variations in rotation of the drive motor produce 

variations in rotation of the chopping knife. The highest average good quality if using a used material blade 

per Grandmax type Daihatsu car is 1.903 Kg / 5 minutes equivalent to 22.84 Kg / hour (this is due to wet 

condition waste). 

 

ACKNOWLEDGEMENTS 

The author expresses gratitude to all respondents, institutions, sponsors, and financial supporters who 

contributed to this research. No subjective evaluations were included 

 

REFERENCES 
Abdul Rohman, dkk, Rancang Bangun Mesin Pencacah Gedebog  Pisang Untuk Meningkatkan Produksi Pakan Ternak 

Kambing Dengan Sistim Fermentasi Di Kelurahan Sumber rejo, J-Dinamika,  Vol. 4 , Jember, 2019 

Edi Handoyo, dkk, Mesin Pengiris Pisang Dengan VAriasi Diameter Pully Terhadap Putaran Dan Tebal Irisian, Juournal 

of Mechanical Engineering, Vil. 3, 2019. 

Faktur Rhoman dkk, Rancang Bangun Mesin Pencacah Pohon Pisang Untuk Pembuatan Briket, simki.unpkediri,ac.id, 

2018. 

Halliday R, Fisika Jilid 1, Penerbit Airlangga, Jakarta, 1988. 

Hidayat R., & Adil, M. (2008). Disain Ergonomik dengan Catia Model. Rekayasa 1, 104-113. 

Husman, dkk, Rancang Bangun Mesin Pengiris Singkong, Jurnal Manutech vol.10, 2018. 

Ilmi, B. (2017). Analisa Disain Mesin Pencacah Plastik dengan Pisau pemotongan lusur dan berpenggerak tangan. 

TEKNIKA: Jurnal Teknik 5, 1-9. 

Marzuki, I., Khaerat, N., Ali, M.Y., Paserangi, I., Tahang, Hasniaty, Umma, H., Ridwan, M., Sakir, M., Sudirman, & 

Ibrahim, Y. (2019). Pengembangan Desa Cerdas Berorientasi Organik Dan Teknologi Informasi. Makasar. CV. 

Tohari Media. 

Megawati dan Wongso Aji, K.W. (2015). Pengaruh Penambahan EM4 (Effective Microorganism-4) Pada Pembuatan 

Biogas Dari Eceng Gondok dan Rumen Sapi. Jurnal Bahan Alam Terbarukan 4, 42-49. 

Muddin, S., Haslinah, A., Amran, & A., Ardiansyah, A. (2019). Pemanfaatan Eceng Gondok Sebagai Energi Alternatif 

Biogas. ILTEK 14, 2063-2066. 

Natadiwijaya, I.F., Rachman, D.F. (2022). IPTEK Bagi Masyarakat Desa Parean Girang pada Pembuatan Biogas dengan 

Memanfaatkan Eceng Gondok. ABDI WIRALODRA Jurnal Pengabdian Kepada Masyarakat 4, 46-57. 

Nawir, H., Djalal, M.R., & Apollo. (2018). Pemanfaatan Limbah Eceng Gondok Sebagai Energi Biogas Dengan 

Menggunakan Digester.JEEE-U Journal of Electrical and Electronic Engineering UMSIDA 2, 56-63. 

Prabowo. Y., Broto, S., Nazori A.Z., Sujono, Musafa, A., Peby, Wisjnuadji, T.W. Siswanto. (2020). Pemberdayaan 

Masyarakat Pada Pembuatan Blender Sampah Untuk Bahan Baku Biogas Di Perumahan Pondok Lakah Permai. 

Jurnal Pengabdian Kepada Masyarakat TEKNO 1, 1-6. 

Pranata, I.K.A., Madrini, I.A.G.B., & Tika, I.W. (2022). Efek Penambahan Kotoran Sapi terhadap Kualitas Kompos pada 

Pengomposan Batang Pisang. Jurnal Beta (Biosistem Dan Teknik Pertanian 10, 93-102. 



JOURNAL OF SCIENCE TECHNOLOGY May 5, 2024 

 

JosTec Page 36 

 

Prasetyo, A.K., Shanti, M.R.S, & Pattiserlihun, A. (2015). Rekayasa Alat Pencacah Enceng Gondok Menggunakan Silinder 

Berpaku Serta Metode Mencacah Searah Serat Eceng Gondok. Jurnal Fisika 5, 12-17. 

Rahayu, S.S., Santoso, G, Kristiyana, S., Susastriawan, A.A.P., Hariyanto, S.D., Wahyuningtyas, D., & Pamungkas, W.A. 

(2023). Rekayasa dan Pembuatan Mesin Pencacah Sampah Organik Dual Function untuk Mendukung Sistem 

Konversi Limbah Organik menjadi Biogas. Jurnal Rekayasa Mesin 18, 83-88. 

Riyanti, F., L. Poedji, Yuliasari N., Hidayati N & Eliza. (2015). Pembuatan Instalasi Untuk Biogas Dari Eceng Gondok 

(Eichhornia Crassipes) Yang Efisien Untuk Lahan Kecil. Jurnal Pengabdian Sriwijaya 3, 215-221. 

Rudenko,N. 1994. “Mesin Pemindah Bahan”. Jakarta : Erlangga 

Sularso dan KiyokatsuSuga. 2004. Dasar Perencanaan dan Pemilihan Elemen Mesin. Jakarta : PT. PradnyaParamita.,2004. 

Surdia, Tata, dan Saito, S., Pengetahuan Bahan Teknik, Cetakan Keenam, Jakarta: Pradnya Paramita, 2005 

Sutowo, C., Diniardy, E. & Maryanto. (2011). Perencanaan Mesin Penghancur Plastik Kapasitas 30 kg/jam. SINTEK 

JURNAL Jurnal Ilmiah Teknik Mesin 1, 39-49. 

Ulrich, Steven D. Eppinger dan Kart T. 2003, Perancangan dan Pengembangan Produk, , Bandung: Penerbit ITB 

Uslianti, S., Wahyudi, T., Rahmahwati, R., & Tamala, A. (2020). Rancang bangun meja dan kursi kerja untuk perbaikan 

postur kerja pada pekerja pengolah ikan berdasarkan pengukuran NBM dan RULA. Operations Excellence 12, 

297-307. 

Widodo, Imam Djati. 2003. Perencanaan dan Pengembangan Produk,. Yogyakarta, Penerbit UII Press Indonesia. 


