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Ripple mill is a machine used to crush palm kernels at the nut & kernel station. 

This research aims to find out how the ripple mill machine works and determine 

the relationship between machine maintenance carried out on the performance 

efficiency of the ripple mill. The working principle of a ripple mill is that palm 

kernels that are fed into the ripple mill will be ground and crushed between the 

rotor and stator with an engine speed of 1200 rpm. The components contained in 

the ripple mill are the rotor bar which consists of 40 bars arranged in a circle, the 

stator bar consists of 18 bars at the front and 18 bars at the back, the v-belt pulley 

used is of the type B65 and B67 according to the position of the motor, then the 

flange bearing is used as a position for the shaft on the rotor before connecting to 

the pulley. Based on the results of research that has been carried out, it was found 

that the feed entering the ripple mill is 5.6 tons / hour with an installed capacity 

of 6 tons / hour. The working hours that have been set for the ripple mill are 300 

operating hours, after observations it was obtained that it was 320 operating 

hours with the efficiency results obtained remaining in accordance with the 
predetermined standards, namely 95% - 99%. 
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Introduction

 

 

A palm oil factory is a factory that processes FFB 

(Fresh Fruit Bunches) raw materials into CPO 

(Crude Palm Oil) and PK (Palm Kernel) by 

minimizing losses, optimal efficiency, quality 

according to standards, minimal costs by referring 

to SOP (Standards Operational Procedure) [1-4]. To 

produce CPO and PK there are several processes 

such as boiling the FFB, shelling, chopping, and 

others [5-7]. The processing process at the palm oil 

factory is as follows: 

a. Fruit reception station 

b. Boiling station (Sterilizer station) 

c. Threshing station 

d. Chopping and pressing station (Digester and 

press station) 

e. Purification Station (Clarifier station) 

f. Seed and kernel separation station (Nut and 

kernel station) 

 

The CPO product produced is the result of 

processing at the clarifier station, while PK is the 
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result of processing at the nut and kernel station [9-

10]. 

 

Ripple mill is a machine at the nut & kernel station 

which is used to break palm kernels (nuts) by 

pressing the palm kernels using a rotor with a stator, 

resulting in the palm kernels being split. This 

solution is done so that the shell and kernel are 

separated [11-13]. Solving will be said to be 

efficient if the ripple mill efficiency results are 95% 

- 99%. To determine the efficiency of the ripple mill 

in accordance with standards, tests will be carried 

out on the output of the ripple mill, namely cracked 

mixture [14-17].  

 
Methods 

Maintenance 

Maintenance is an activity in industry that is used 

to maintain and maintain or maintain the quality of a 

machine so that the machine can work efficiently 

and optimally, thereby reducing the level of 

machine damage which can cause the processing 

process to stop [18-19]. 

Maintenance activities carried out on company 

machines and tools require appropriate methods and 

procedures. Therefore, maintenance management 

mailto:leksi@cwe.ac.id
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needs to plan inspection schedules or replacement of 

machine components to ensure that the company's 

operational activities run smoothly and avoid 

breakdowns. The types of maintenance activities are 

preventive maintenance and repair maintenance. 

 

Preventive maintenance 

Preventive maintenance is a maintenance activity 

that aims to prevent unexpected damage during 

processing which could result in production being 

hampered resulting in losses [20]. The aim of 

carrying out preventive maintenance is to reduce: 

a. Equipment damage. 

b. Component wear. 

c. Sudden cessation of processing. 

 

Repair maintenance 

Repair maintenance, also known as corrective 

maintenance, is maintenance or maintenance 

activities carried out when the machine experiences 

damage so that the machine cannot function 

properly. This activity is often referred to as 

reparation (improvement activity). This corrective 

maintenance activity is only carried out when the 

machine can really no longer be used or the 

performance results of the machine are no longer 

suitable, then repairs must be carried out [21]. 

 

Ripple Mill Machine 

Ripple mill is a machine at the nut & kernel station 

which functions as a tool for breaking palm kernels, 

namely separating the palm oil shell from the palm 

kernel or kernel. The way the ripple mill itself 

works is that the palm seeds (nuts) that are fed into 

the ripple mill will be ground and crushed between 

the stationary stator bar and the moving rotor bar. 

The working results of this ripple mill depend on the 

size of the palm kernels being fed, filling too much 

palm kernel will cause the rotor and stator to 

experience wear and tear and the operating hours of 

the ripple mill will exceed its useful life. These 

things will influence whether the ripple mill 

machine is effective or ineffective. 

 

 
Figure 1. Ripple mill 

Cracked mixture 

The material that goes as feed into the ripple mill is 

palm kernel (nut), where the palm kernel will be 

stored first in the nut hopper before entering the 

ripple mill. 

 

 
Figure 2. Cracked Mixture 

 

Ripple mill efficiency 

This efficiency is a measure of success which is 

assessed in terms of how large or small the results of 

a machine's work are. According to Siregar (2018), 

cracked mixture consists of several materials, such 

as heavy material, namely kernels and round nuts, 

medium material, namely broken kernels and 

broken nuts, and light material, namely shell. To 

calculate the efficiency of a ripple mill, you can use 

the following equation: 

% Round Nut = (W2/W1) x 100 ............... (2.1) 

 % Broken Nut = (W3/W1) x 100 .............. (2.2) 

 % Round Kernel = (W4/W1) x 100 ........... (2.3) 

 % Broken AKernel = (W5/W1) x 100 .......... (2.4) 

 Efficiency = 100 - % Round Nut - % Broken Nut ...(2.5) 

Information: 

W1 = Sample weight (grams) 

W2 = Weight of round nut (grams) 

W3 = Weight of broken nut (grams) 

W4 = Round kernel weight (grams) 

W5 = Weight of broken kernels (grams) 

Framework of Thinking 

 

 
Figure 3. Schematic Research 
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Results and Discussions 

At the palm oil processing factory at PT Unggul 

Widya Teknologi Lestari there are 4 ripple mills , 

only 2 are operational while the other 2 are on 

standby, where the specifications for each ripple 

mill are the same, namely regarding capacity, 

model, machine length, machine width, machine 

height and motor speed. The results of the 

transmission of motorbike rotation to engine speed 

are 1500 rpm: 1200 rpm. 

 

The working principle or workings of a ripple mill 

is always supported by the health of each 

component. Things that influence the efficiency of a 

ripple mill include the size of the palm kernels fed, 

the spacing between the rotor bar and the stator bar, 

wear and tear on the rotor and stator, the amount of 

feed fed, and fiber that is still included in the palm 

kernels. The feed that enters the ripple mill machine 

after averaging is 5.6 tons/hour. 

 

The maintenance that is usually carried out during 

maintenance and repairs at the PT UWTL ripple 

mill is preventive maintenance and repair 

maintenance. Preventive maintenance is 

maintenance that is carried out routinely every day. 

During the repair maintenance, adjustments and 

replacements were carried out on the rotor bar, 

during the author's research on ripple mill number 4, 

there were 3 adjustments and 1 replacement, starting 

from 02 July 2021 - 5 August 2021. In each 

maintenance carried out, the reference was seen 

from the results of the work. Ripple mill or what is 

usually called ripple mill efficiency, if the efficiency 

of the ripple mill decreases then adjustment will be 

carried out first and if wear occurs then the worn 

ripple mill components will be replaced. The 

efficiency of the ripple mill at PT UWTL is 

expected to be 95%-99%. It is known that the 

working hours on the ripple mill exceed the standard 

working hours that have been set, namely reaching 

320 hours/unit, but in this case the efficiency of the 

ripple mill still reaches 95% - 99%. 

 

Efficiency testing on the ripple mill was carried out 

at the PT UWTL. Where the steps in the test are to 

separate round nuts, broken nuts, round kernels and 

broken kernels, and then calculate the efficiency of 

the ripple mill.  

 

Ripple mill specifications 

In the palm oil processing factory, there are 4 

ripples with the same specifications. The 

specifications are as follows: 

 

Table 1. Specifications Ripple Mill 

  Machine Ripple Mill 

Capacity 6 Ton/Jam 

Model 16-18V PEL-TEC 

Long Machine 44 cm 

Wide Machine 68 cm 

Height Machine 56 cm 

Round Motor 1500 Rpm 

Round Machine 1200 Rpm 

Amount 4 

 

a. Rotor Bars 

The rotor bar is the main component in a 

ripple mill which consists of several bars. At 

PMKS Baras, PT Unggul Widya Teknologi 

Lestari there are 40 bars arranged in a circle to 

form a rotor bar . The work of the rotor bar here is 

by rotating, so that the nuts fed from the nut 

hopper can be ground and undergo a breaking 

process, so that the shell and kernel are separated . 

The working hours specified for the rotor bar are 

300 hours/unit. 

 

 
Figure 4. Rotor Bar 

 

b. Stator Bars 

The Stator Bar is a part of the ripple mill 

which is composed of 18 bars at the front and 18 

bars at the back. The work of the stator bar is that 

the feed that enters the ripple mill will be rotated 

with the rotor bar and will hit the stator bar which 

is stationary, so that the nut will be ground and 

broken. The working hours on the stator bar are 

usually 3 times the life of the rotor bar, which is 

around 900 hours/unit. Welding was carried out on 

the stator bar using MG DUR 4 mm welding wire 

3 times. 

 
Figure 5. Stator Bar 
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c.V-Belt Pulley 

A V-Belt is a belt or belt made of rubber and is 

used as a tool to transmit power from one axis to 

another by rotating a pulley at the same or different 

speeds. 

 
Figure 6. V-Belt Pulley 

 

The V-Belt Pulley used at PT UWTL is the 

Bando Type B65 and B67 models. Where the use of 

the v-belt is in accordance with the position of the 

motorbike. 

 

d. Flange Bearings 

The bearing used at PMKS B is Flange 

Bearing 510. The purpose of the bearing here is as a 

place to mount the shaft before it is connected to the 

pulley, so that it remains in place and does not shift. 

 

 
Figure 7. Flange bearing  

Source : https://www.kugellager-express.de/flange-

housing-unit-ucf317-shaft-85-mm.com 

 

 

Ripple mill working principle 

Ripple mill is a tool for breaking palm kernels, 

separating the shell from the kernel. In the ripple 

mill there is a moving part called the rotor bar, 

where this component is designed to consist of 40 

hard bars (bars) and has a support called a dish, 

there are 4 dishes which are used to support the bar 

so that it does not shift and has a shaft to rotate the 

rotor. The rotor bar works at a fairly high rotation 

speed with the aim of producing an efficiency of 

95% - 99%. The shaft on the rotor bar is supported 

by 2 bearings which can be adjusted and lubricated. 

The silent part of the ripple mill is the stator bar. 

The palm kernel (nut) will be fed from the nut 

hopper into the ripple mill and there will be a 

process of impacting and pressing repeatedly 

between the stator bar and the rotor bar. The rotor 

accelerates the movement of the palm kernel during 

the impact process, forcing the shell of the palm 

kernel to break and separate from the kernel. To 

obtain optimal solving efficiency, things must be 

considered: 

a. The size of the palm kernels fed, the size of the 

palm kernels is heterogeneous 

 
Figure 8.  Actual size of palm kernels 

 

b.Getting the space between the rotor and the stator, 

if the distance is too tight it will cause a high 

percentage of broken palm kernels and if the 

distance is too loose then the palm kernel splitting 

will not be perfect, therefore the gap must be 

adjusted according to the provisions, namely 1/3 

inch. 

 

c. If the feed inserted is excessive it will cause 

blockages and will slow down the rotation of the 

rotor so that many nuts do not break. 

 

Table 2. Raw Material Feed to Ripple 

Mill 

  Trial Result (kg/minute) 

1 96.6 

2 93.0 

3 94.2 

4 93.6 

5 93.0 

Amount 470.4 

Average 94.08 

 

From the table above, the average incoming 

feed per minute is 93.48 Kg / Minute. If converted 

to per hour it becomes 5608 Kg / Hour or the same 

as 5.6 Tons / Hour. The Ripple mill at PT UWTL 

has an installed capacity of 6 tons / hour. So the 

incoming feed does not exceed the installed 

capacity. 

 

d.The cleanliness of the fiber that is still included in 

the nut will directly affect the level of efficiency. 

https://www.kugellager-express.de/flange-housing-unit-ucf317-shaft-85-mm.com
https://www.kugellager-express.de/flange-housing-unit-ucf317-shaft-85-mm.com
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Figure 9. fiber included in the nut 

 

Preventive Maintenance 

This maintenance activity is to prevent 

unexpected damage from occurring and which can 

hamper the production process resulting in losses. 

Preventive maintenance needs to be carried out to 

maintain work efficiency at the ripple mill. The 

schedule for preventive maintenance is as follows: 

 

Table 3. Schedule Preventive Maintenance Ripple Mill  

         

 

Spare 

part 
Activity 

Weeks Condition Add 

Information 1 2 3 4 5 6 

Belt 
Belting 

Tightness V V V V V V 
Setting in 
2th weeks 

Bearing 

Bearing 

Condition V V V V V V 

Replacement 

in 6th weeks 
Rotor 

Bar 

Rotor Bar 

Condition V X V V V X   

Note: V = Good , X = not Good 

Preventive maintenance activities on ripple mill 

machines contained in PT UWTL can be described 

as follows: 

 Prepare all the tools that will be used in the 

maintenance process 

 Turn off the MCB of the ripple mill machine so 

that it does not turn on during maintenance. 

 Clean all components from adhering dirt. 

 Checking belting tightness. 

 Check the condition of the bearings. 

 Check the condition of wear on the rotor bar and 

stator bar. 

 After completing maintenance, clean up all the 

tools used in the maintenance process. 

 Restart the MCB on the ripple mill machine. 

 Test the machine by running the ripple mill 

machine. 

 

Maintenance Repair  

In this maintenance, repairs or replacement of 

components are carried out that are damaged due to 

the age of the machine or 79other factors that can 

hinder the processing process. Maintenance repairs 

carried out at PT Unggul Widya Teknologi Lestari 

on the ripple mill machine were carried out based on 

the results of the decreasing ripple mill efficiency. 

In maintenance repair, there are 2 repairs carried 

out, namely replacing the rotor bar and adjusting the 

distance between the rotor and stator. 

 

Ripple mill efficiency number 4 

At the PT UWTL palm oil mill, an analysis was 

carried out on the efficiency of the ripple mill. The 

following is efficiency data on ripple mill machine 

number 4 from 02 July 2021 to 05 August 2021. 

  

Table 4. Efficiency Ripple Mill No 4 

   Data Efficiency (%) Target (%) 

02-Jul-21 98.74 95-99 

05-Jul-21 97.64 95-99 

06-Jul-21 95.42 95-99 

07-Jul-21 99.02 95-99 

08-Jul-21 90.55 95-99 

09-Jul-21 98.47 95-99 

10-Jul-21 98.9 95-99 

12-Jul-21 99.19 95-99 

13-Jul-21 99.42 95-99 

14-Jul-21 99.1 95-99 

15-Jul-21 99.49 95-99 

16-Jul-21 99.31 95-99 

17-Jul-21 98.95 95-99 

19-Jul-21 98.38 95-99 

21-Jul-21 98.91 95-99 

22-Jul-21 9.,4 95-99 

23-Jul-21 99.12 95-99 

24-Jul-21 99.85 95-99 

26-Jul-21 97.85 95-99 

27-Jul-21 99.12 95-99 

28-Jul-21 98.45 95-99 

31-Jul-21 96.86 95-99 

03-Agu-21 91.3 95-99 

04-Agu-21 95.53 95-99 

05-Agu-21 93.32 95-99 

 

It can be seen in the table above that the 

efficiency of the ripple mill decreases only at the 

beginning and at the end. The ripple mill machine 

worked well in the middle, namely from July 9 2021 

to July 31 2021, where the efficiency at that time 

was around 95% - 99%. The decrease or increase in 

ripple mill efficiency depends on the intact nuts and 

broken nuts contained in the cracked mixture. The 

working hours requirement for the ripple mill 

machine is 300 hours / unit. For approximately 1 

month, Ripple Mill No. 4 was used in the processing 

process and it was discovered that the working 

hours were around 320 hours/unit. Working hours 
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for approximately 1 month can be seen from the log 

sheet at the nut and kernel station or in the process 

journal book. It is known that the working hours 

have exceeded the specified limits, but we can see 

from the table above that no problems will occur if 

the working hours of Ripple Nill No. 4 exceed the 

predetermined limits and the resulting efficiency is 

still around 95% - 99 %. From the ripple mill 

efficiency data above, it is known how many times 

adjustments and replacements were made on ripple 

mill machine number 4. The following is data on 

adjustments and changes on ripple mill machine 

number 4. 

 

Table 5. Data Before & After Setting Ripple Mill 

    Date Before After Target 

06-Jul-21 95.42% 99.02% 95-99% 

08-Jul-21 90.55% 98.90% 95-99% 

03-Agu-21 91.30% 95.53% 95-99% 

 

In the data table before and after adjustments, it 

can be concluded that 3 adjustments were made to 

the ripple mill machine for approximately 1 month; 

this was due to the analysis of the ripple mill 

efficiency decreasing and the rotor bar not yet 

experiencing wear. In Setup I the comparison of 

efficiency before and after setup was 95.42%: 

99.02%. In setup II the ratio is 90.55%: 98.90%. In 

setting III 91.30%: 95, 53%. From this data it can be 

concluded that after adjustments I, II and III the 

efficiency of the ripple mill has reached the 

predetermined standard, namely 95% - 99%. The 

steps for adjusting the distance between the rotor 

and the stator are as follows: 

a. Prepare all the tools that will be used in the 

process of adjusting the distance between the 

rotor and the stator. 

b. Make sure that the ripple mill is stopped. 

1) Remove the v-belt that is on the motor and 

ripple mill pulley 

2) Remove the bolts and nuts on the four sides 

of the bearing. 

3) Loosen the retaining bolt on the bearing 

housing, 1 full rotation of the retaining bolt 

will increase the distance between the rotor 

and the stator by 1.5 millimeters. 

4) Then use the pressure bolt to push the rotor 

towards the stator simultaneously. The 

distance between the rotor and stator is 

around 8.5 millimeters (1/3 inch). 

5) If the desired distance between the rotor and 

stator has been achieved, then tighten the 

retaining bolts until they touch the bearing 

housing. 

6) Then tighten all the bolts on the bearing. 

7) Rotate the rotor by hand to check that the 

distance between the rotor and the stator is 

correct. 

8) Reinstall the v-belt and the ripple mill is 

ready to be used again. 

 

After making adjustments 3 times, there was a 

decrease in efficiency again on August 5, 2021. At 

that time the efficiency of the ripple mill decreased 

to 93.32%. This is caused by wear on the rotor bars. 

So a maintenance repair was carried out, namely 

replacing the rotor bar of ripple mill number 4. The 

replacement took 2 days, so that on August 7, 2021 

the efficiency of the ripple mill could be checked. 

The steps for replacing the rotor during maintenance 

repair are as follows: 

a. Make sure that the ripple mill is stopped. 

b. Unscrew the top bolt connected to the feed 

channel and the bottom bolt connected to the 

outlet. 

c. Remove the v-belt that is on the motor and 

ripple mill pulley. 

d. Lift the ripple mill body using the pulley to 

move the ripple mill to the workshop. 

e. Open the pulley on the ripple mill. 

f. Loosen the nuts and bolts on the bearing and 

side plate on the moving pulley. 

g. Remove the nuts and bolts on the studs on 

which the moving pulley is installed. 

h. After the bolts on the side plate and bearing 

have been opened, remove the side plate 

complete with the bearing housing. 

i. Pull/pull the rotor out on the opposite side of 

the side of the moving pulley. 

j. Then replace the rotor bar. 

 

 After replacing the rotor bar ripple mill 

number 4, an efficiency analysis of the ripple mill 

was carried out to determine whether the 

maintenance carried out was successful or not. The 

ripple mill efficiency analysis was carried out on 

August 7 2021 at the PT Unggul Widya Teknologi 

Lestari laboratory.Ripple mill efficiency analysis 

calculations on August 7, 2021. 

Is known: 

Sample  = 1000.29 grams 

Round  nut = 6.78 grams 

Broken  nut = 7.37 grams 

Round  kernels = 267.10 grams 

Broken  kernels = 86.58 grams 

 

 



Ahdiat Leksi Siregar, Riyansa Devi Zulfiah, Istianto Budhi Rahardja, Azhar Basyir Rantawi, Hendra Saputera: Efficiency Analysis of Ripple Mill Capacity 
6 Ton/Hours on Maintenance Machine 
 
Journal of Applied Science and Advanced Technology 6 (2) pp 75-82 © 2023 

 

81 
 

Calculation : 

% Round Nut = (6,78 gr/1000,29 gr) x 100% = 0,68% 

% Broken Nut = (7,37 gr/1000,29 gr) x 100% = 0,74% 

% Round Kernel = (267,10 gr/1000,29 gr) x 100% = 26,70% 

% Broken Nut = (86,58 gr/1000,29 gr) x 100% = 8,65% 

Efficiency = 100 - %Nut Whole - %Nut Broken 

Efficiency = 100% - 0,68% - 0,74% = 98,58% 

 

    The results of the ripple mill efficiency analysis on 

August 7 2021 were 98.58%. The efficiency results 

obtained are in accordance with the established 

standards, namely 95% - 99%. This indicates that the 

maintenance repair, namely the replacement of the 

rotor has been carried out well and the results of 

breaking down the ripple mill are in accordance with 

standards. The steps in analyzing ripple mill 

efficiency are as follows: 

a. Prepare a sample container and tools for 

taking samples. 

b. Take a sample of the cracked mixture at the 

output of the cracked mixture conveyor then 

weigh 1000 gr to the nearest gram (W1). 

c. Separate the cracked mixture based on 

categories, namely round nuts, broken nuts, 

whole kernels and broken kernels. 

d. Each category is weighed to the nearest gram 

respectively as W2 W3 W4 and W5 

e. Calculate the efficiency of the ripple mill 

f. The following is data on the results of 

adjustments and replacements on the ripple 

mill machine. 

 

 
 

Figure 10. Round nuts, round kernels, broken 

kernels, and broken nuts 

 

Table 6. Result Setting and Replacement Ripple Mill 

     

Action Date 

Before 

(%) 

After 

(%) Target (%) 

Setting 06-Jul-21 95,42 99,02 95-99 

Setting 08-Jul-21 90,55 98,9 95-100 

Setting 03-Agu-21 91,3 95,53 95-101 

Replacement 05-Agu-21 93,32 98,58 95-102 

 

In the table above it can be concluded that after 

carrying out maintenance repairs, namely adjusting 

the distance between the rotor and the stator and 

replacing the rotor, the efficiency results obtained 

are in accordance with the predetermined standards, 

namely 95% - 99%. From the efficiency results 

obtained, it can be concluded that the maintenance 

repair carried out was successful and provided 

results in accordance with standards. 

 

Conclusions 
 

Conclusion of this research that is : based on the 

results of observations, things that influence optimal 

cracking efficiency are the heterogeneous size of 

palm kernels. The distance between the rotor and 

stator is around 8.5 millimeters or the same as 1/3 

inch. Ripple mill performance can run well if the 

amount of incoming feed is not excessive. The 

amount of incoming feed is 5.6 tons/hour, not 

exceeding the capacity of the installed ripple mill, 

which is 6 tons/hour. Based on the data processing 

above, it can be concluded that maintenance 

activities in the industry need to be carried out so 

that the performance of the machines in the 

processing process, especially the ripple mill 

machines, can provide the best results. The 

efficiency of the ripple mill after maintenance shows 

results in accordance with predetermined standards, 

namely 95% - 99%. This concludes that the 

resulting efficiency is greatly influenced by the 

maintenance carried out. The relationship between 

efficiency and maintenance is directly proportional. 

If the maintenance carried out is correct, the 

efficiency results that will be obtained will also be 

good. 
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