JURNAL ILMTAH TEKNIK INDUSTRI

ISSN: 1412-6869 (Print), ISSN: 2460-4038 (Online)
Journal homepage: http:/journals.ums.ac.id/index.php/jiti/index
doi: 10.23917/jiti.v21i2.20633

The Effectiveness Level Analysis of Flask Less Molding Machine

Using Overall Equipment Effectiveness (OEE) as An Improvement

of Machine Productivity
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Abstract. CV. Okabawes Karya Logam is a metal foundry company in Ceper, Klaten, Central Java, Indonesia that uses
automatic moulding machines. This company has implemented Total Productive Maintenance which is useful for
increasing the overall effectiveness of the company. The use of Flask Less Horizontal Moulding Machine in
production to make product moulds is one of the breakthroughs to achieve this effectiveness. However, the usage of
the Flask Less Horizontal Moulding Machine cannot be maximized due to several problems. This research was
conducted on the Flask Less Horizontal Molding Machine due to the large number of defects and downtime that
often occur on machines which aim to measure the value of effectiveness by collecting some supporting data. This
research begins by measuring the Overall Equipment Effectiveness (OEE) value then identifies the root of the
problem with the Fishbone Diagram which has 5 main factors that influence it and continues to provide solutions to
the five root causes of the problem. The results showed that the Overall Equipment Effectiveness (OFE) value on the
Flask Less Horizontal Moulding Machine was 58 .53%, this value is below the standard because the Japan Institute of
Plan Maintenance (JIPM) set a standard of 85%. There are also 5 main root causes of the Fishbone Diagram

identification that have been given solutions.
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I. INTRODUCTION

In the current era, daily production plants are
experiencing capacity problems and have decided
to add overtime, buy new equipment, and add
shifts (More et al, 2016). Therefore, it is necessary
to make appropriate observations to reduce these
things which are also related to product defects
to human resources who lack above average
capabilities (Gabahne et al, 2014). Increasing
productivity in the company needs to be done
because it is an important factor in order to
compete with competing companies, to master it
requires several strategies that are appropriate to
get quality and customer satisfaction (Agung et
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al, 2018). With several supporting machines such
as automatic printing machines that can run
without human power, it is one solution in facing
the current era which has entered the era of
efficiency by using machines as a tool to be able
to compete (Patil and Prasad, 2019).

CV. Okabawes Karya Logam is a company
engaged in metal casting by producing products
in the form of water pipe connections, street
lights, to other metal-related accessories.
Drinking water pipe connections and accessories
(PDAM) are one of the main products produced
by the company. The shape, size, and function of
each product vary. In this company, production is
carried out for 8.5 hours / day and with only 1
shift. The production equipment used for printing
already uses an automatic tool called a flask less
horizontal molding machine, which is a tool that
can replace human labor in order to achieve high
production targets for productivity.

CV. Okabawes Karya Logam has had a flask
less horizontal molding machine (shown at Fig. 1)
since 2019 but the company has not been able to
use it to its full potential due to several things
such as stopping the engine due to the lack of
wind pressure entering the wind tank, changing
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mats/product molds for the machine which
requires sufficient time. long time, until workers
are less reliable in understanding the use of the
flask less horizontal molding machine. That thing
of course has an impact on decreasing the
productivity of these machines to produce large
quantities of products.

Figure 1. Flask Less Horizontal Moulding Machine

With Overall Equipment Effectiveness (OEE)
to analyze the effectiveness of the flask less
horizontal molding machine, it is hoped that it
can improve the effectiveness and efficiency of
the machine. Overall equipment effectiveness is a
method or one of the important elements in Total
Productive Maintenance (TPM) which is one of
the concepts to improve company performance
(Sunaryo and Nugroho, 2015). Overall equipment
effectiveness can also be said to be a method to
see the level of effectiveness of the
manufacturing process in the hope that it can be
developed or improved (Adrian and Octavia,
2015). The overall equipment effectiveness
calculation is very general and can be applied to
any manufacturing company (Vijayakumar and
Gajendran, 2014). Overall equipment effectiveness
measurement is done by taking into account 3
things, namely machine availability (availability
rate), number of products produced (performance
rate), and quality produced from the product
(quality rate) (Bilianto & Ekawati, 2016). These 3
things have different standard values using the
JIPM (Japan Institute of Plan Maintenance)

standard which defines if it meets the standard
availability ratio value of 90%, the performance
ratio value is 95%, the quality rate is 99%, and the
overall equipment effectiveness value by 85%
(Nakajima, 1998). After obtaining these values, an
analysis is needed to find the cause of the low
effectiveness of using the machine using a
fishbone diagram (Anggraini and Saputra, 2018).
Fishbone diagram serves to identify and sort out
the causes that arise from specific problems
(Murnawan and Mustofa, 2014). Besides, the
fishbone diagram can be said to be one of the
methods / tools to improve quality (Putri and
Gusman, 2017).

II. RESEARCH METHOD

This research was conducted at CV.
Okabawes Karya Logam towards 1 flask less
horizontal molding machine during working
hours. In this study, production data for the last 3
months from June to August 2020 were taken.

Data collection was carried out in the
following way. Observations that make direct
observations on the printing process of the flask
less horizontal molding machine during the
practical work period. Interviews were conducted
with the head of the production department and
production staff who described several influences
that resulted in less effective machine
performance.

Data collection consists of taking directly on
the production floor and indirectly. Direct
retrieval is carried out to obtain cycle time data
on the flask less horizontal molding machine and
indirect retrieval is obtained in the recap of CV
production. Okabawes Karya Logam is carried out
to obtain data on production results, the number
of prints, working hours, downtime, and defective
products every week from June to August 2020.

Data processing is carried out by calculating
the availability rate, performance rate, quality
rate, and overall equipment effectiveness as the
final result that determines the value of its
effectiveness and continues the analysis using a
fishbone diagram with 5 problem points such as
machines, methods, people, raw materials, and
work environment (Jannah et al, 2017). This can
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provide clearer solutions to the root problems
found (Nursanti and Susanto, 2014).

III. RESULT AND DISCUSSION

Research Results
In calculating the overall equipment
effectiveness, there are availability rates,
performance rates, and quality rates that require
the following data:
1. Total Production (Pcs)
Number of Defective Products (Pcs)
Ideal Cycle Time (Hours / Unit)
Working Hours (Hours)
Downtime (Hours)
The data that has been collected can be
processed as follows. Table 1 shows the data and
calculation results of the availability rate on the
flask less horizontal molding machine. Based on
data and calculation results from June to August,
it can be seen that the average availability rate for
3 months or 12 weeks still does not meet the
index standard set by the JIPM (Japan Institute of
Plant Maintenance) at 90%. It can be seen that
the highest availability rate is on the 4th week of
June at 87.25% and the lowest is on the 4th week
of August at 84.31%. Therefore, there is a need
for improvements to increase the availability rate.
Table 2 shows the data and performance rate
calculation results on the flask less horizontal

s wnN

Table 1. Data and Availability Rate Calculation Results

Working Down et Avail-
Month Week Time  time Time (hrs) ability
(hrs)  (hrs) Rate
June 1 51 740 43.60 85.49%
2 51 6.60 44.40 87.06%
3 51 7.20 43.80 85.88%
4 51 6.50 44.50 87.25%
July 1 51 7.60 43.40 85.10%
2 51 7.70 43.30 84.90%
3 51 6.90 44.10 86.47%
4 51 7.30 43.70 85.69%
August 1 51 6.60 44.40 87.06%
2 51 6.90 44.10 86.47%
3 51 6.80 44.20 86.67%
4 51 8.00 43.00 84.31%
Availability 86.03%
Rate

molding machine. Based on data and calculation
results from June to August, it can be seen that
the average performance rate for 3 months or 12
weeks still does not meet the index standard set
by the JIPM (Japan Institute of Plant Maintenance)
at 95%. It can be seen that the highest
performance rate value is found on the 4th week
of July at 59.15% and the lowest is on the 1st
week of August at 54.75%. Therefore, there is a
need for improvements to increase the value of

Table 2. Data and Calculation Results of Performance

Rate

Oper. Prod.

Month Week Ti?ne Quantity C.ycle Perform
Time Rate

(hrs) (pcs)
June 1 43.60 5148 0.005  59.04%
2 44.40 5148 0.005 57.97%
3 43.80 4994 0.005 57.01%
4 44.50 5214 0.005 58.58%
July 1 43.40 5016 0.005  57.79%
2 43.30 5082 0.005 58.68%
3 4410 4994 0.005 56.62%
4 43.70 5170 0.005 59.15%
August 1 44.40 4862 0.005 54.75%
2 4410 5060 0.005 57.37%
3 44.20 5016 0.005 56.74%
4 43.00 4862 0.005 56.53%
Peézct’;m 57.52%

Table 3. Data and Quality Rate Calculation Results

Prod. Good Defect Gl
Month Week Quantity Product Product Rate
(pcs)  (pcs) (pcs)
Juni 1 5148 4840 308 94.02%
2 5148 4840 308 94.02%
3 4994 4695 299 94.01%
4 5214 4902 312 94.02%
Juli 1 5016 4716 300 94.02%
2 5082 4778 304 94.02%
3 4994 4745 249 95.01%
4 5170 4912 258 95.01%
Agustus 1 4862 4522 340 93.01%
2 5060 4807 253 95.00%
3 5016 4766 250 95.02%
4 4862 4571 291 94.01%
Quality
Rate 94.26%

164



Jurnal Ilmiah Teknik Industri

p-ISSN 1412-6869 e-ISSN 2460-4038

the performance rate.

Table 3 shows the data and the results of
calculating the quality rate on the flask less
horizontal molding machine. Based on data and
calculation results from June to August, it can be
seen that the average quality rate value for 3
months or 12 weeks still does not meet the index
standard set by JIPM (Japan Institute of Plant
Maintenance) of 99.9%. It can be seen that the
highest performance rate value is on the 3rd and
4th week of July at 95.01% and the lowest is on
the 1st week of August at 93.01%. Therefore,
there is a need for improvement to increase the
value of the quality rate.

Table 4 shows the data and calculation

conducted with some of the employees
concerned, it is found that the fishbone diagram
above can be seen as the cause of ineffective
machine performance. With this, we can get the
root of the problem from each of the main causes
of the problem which can be seen the possible
causes (Atmaja et al, 2018). The data obtained
were then analyzed with various literatures to
provide a solution (Hidayat et al, 2019). The
causes and solutions to some of the engine
performance problems are less effective as

Table 4. Data and Calculation of Overall Equipment
Effectiveness

results of the overall equipment effectiveness at Av'a’il— Perform Quality )
the flask less horizontal molding machine. Based Month - Week Ra?lhg) R_:nc(f/) Rate (%) OEE (%)
. ate (7o, ate (7o,
Zn datta.tand ck;alculatlor:h r:s;}lts from June tclJI lune 1 85 49 5004 9402 4745
ug.us, it can g seen tha g average ove.ra 5 87.06 5797 9402 4745
equipment effectiveness value is 46.65%, which 3 8588 5701 9401 4603
can be sa|<.1l to have not reached the gl.obe.zl 4 87.25 5858 9402 4806
standard with a value of 85%, thgrefore it is July 1 85.10 5779 9402 46.24
necessary to make improvements to increase the P 84.90 58.68 9402 4684
overall equipment effectiveness value for improve 3 8647  56.62 9501 4652
engine performance better. 4 8569 5915 9501  48.16
August 1 87.06 5475 93.01 4433
Discussions 2 8647 5737 9500  47.13
The following is an identification of the 3 86.67 56.74 46.73
problem with the fishbone diagram on the flask 4 84.31 56.53 94.01%  44.81
less horizontal molding machine in Figure 2. 86.03 57.52  94.26%  46.6
Based on interviews that have been
_ﬁma,\:u'wr_ - ’\.I_'\."\. - MATERIAL
Hn:mn cotakan '.1:11:|r:| '-""-m...ln K|-||||1|_>_|'_'.-_:| Parnahamean E':?l.\:-l_':u..___. 4-1 npran IJ:;1I_|.1|1 Hnki Tidak I-'uf-.."_.
3 Kurzng, Cukip 5'\'|.-|1|'.i|i1:-L R ,
}L..ua.u-clu_xu.[‘-.':l- aluimin Megk babun vang selala beneot
g Ml wkum
I.".Ilr_'-\.i '|I |'|.- ;l'ljlv_ Wi
» Kincrja Mesin Kurang Efckeif
Terdapae dua apai pescampuran I.-':I..'.r.._,.-'
Parnmztar P"”i.’-f-“"'"?"" Behim Ma -"1'II11|1|P_.'

Vidnk Mengikoti SOP Vang Berliku

SMETHOD

MACHINE

Figure 2. Problem Identification with Fishbone Diagram
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follows.

Brands of materials are always changing. The
brands of materials that are always changing are
one of the main root causes of materials. At CV.
Okabawes Karya Logam, when mixing raw
materials, sometimes experiences a composition
mismatch due to frequent changing brands of the
mixed material. The replacement of the bentonite
brand as a mixture for reinforcing white sand is
very influential because the composition of each
brand used in the mixing is different. The
bentonite used is the Volclay and Raychem
brands. According to the head of the production
department during interviews and direct
observations in the process of mixing white sand,
bentonite, and water with the same volume of
volclay, it gives the characteristics of a strong
mold and does not stick to the flask, while
Raychem provides the characteristics of a mold
that has many cracks and sticks to the flask. With
this, there is still a mixture of raw materials that is
not suitable for the product to be printed using a
flask less horizontal molding machine. Therefore
the solution given is the need to purchase one
brand of goods in purchasing materials by
increasing the consistency of buying from the
same supplier to focus on material problems that
occur will help overcome the main root problem.

Not maximum usage parameters are one of
the main root problems of the machine. When
using a flask less horizontal molding machine,
there is a problem that always refers to the time
parameters on the machine. The parameters used
are always not optimal in the use of printing, not
the maximum that is obtained, such as printing
that takes more than 1 minute per print, which
should have a time of less than 1 minute per
print. The appropriate parameters are currently in
the testing phase with 18 to 20 seconds per print.
Therefore the solution given is the need for a
deeper understanding of machine use by
studying the existing manual on the flask less
horizontal molding machine or experimenting
with various parameters to find the best results
will help solve the main root of the problem.

Lack of sufficient training is one of the main
root problems of workers. Human resources who
have the capability to use machines at CV.

Okabawes Karya Logam is still average. The
understanding obtained is still limited to
experiences that have occurred, although with
experience it will not be enough if you face
obstacles that have never been met. However,
relying on a few capable workers who are able to
understand the machine will have better results.
Workers who have average capabilities, of course,
still need to learn a lot with experience and of
course need to be given special training on these
machines in order to get a deeper understanding
of the machines. Therefore, the solution given is
that it is necessary to conduct special training on
certain days with experienced mentors so that
they are more focused on common problems and
can overcome problems that have never existed
before will help overcome the main root of the
problem.

There are 2 mixing options and not following
the soup which applies to the two main root
causes of the method. There are 2 mixing options
where the first option has a composition of 200
Kg of white sand, 2% Water from the weight of
white sand, and 4% Bentonite from the weight of
white sand and the second option with a
composition of 200 Kg of white sand, 2% Water
from the weight of white sand, and 3 % Bentonite
by weight of white sand. With this, of course, the
mixture for the mold will be different so that it
can cause defective molds. Then not following the
SOP that applies a lot to each use of these
machines such as using different modes, there are
2 modes on the machine, namely auto continue
and auto one cycle which have different
functions. Auto continue is a mode that runs
continuously by itself without the need to press
the start button every single print, while auto one
cycle is a mode that runs continuously by itself by
pressing the start button every single print. This
results in some mold defects such as lack of sand
in the mold and cracks in certain parts because
the sand is always not full when the mode is
always changed. Therefore, the solution given is
that it is necessary to determine one option that
is able to provide maximum printing results. By
evaluating defective and non-defective products
on each mold that uses a mixture of compositions
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between the 2 options, it will help solve the two
main root causes.

The Mould part has a defect. The part of the
mold has a defect to be one of the main root
causes of the environment. The defects that occur
are always in the corner of the mold. This of
course makes the mold unable to be used in
casting because when pouring a solid and tight
mold is needed to avoid the liquid coming out of
the mold and of course, the production floor on
the conveyor belt for the product mold will be
hampered for pouring metal liquids. Therefore
the solution given is to provide a different
conveyor belt path for defective and non-
defective product prints, so that the receipt of the
mold after the machine does not experience a
bottleneck. With the addition of a special line for
defective product molds and it will not be easier
to deal with defective products, it will help solve
the main problem.

1V. CONCLUSION

Based on the results of data processing
overall equipment effectiveness for flask less
horizontal molding machine, the value of
availability rate, performance rate, quality rate,
and overall equipment effectiveness has not met
the standards set by JIPM (Japan Institute of Plan
Maintenance) and in the fishbone diagram there
is a root cause of the problem. The 5 factors,
namely the brand of materials that are always
changing, the usage parameters are not optimal,
there is not enough training, there are 2 mixing
options and do not follow the applicable SOP,
and the mold part has defects and solutions that
can be given are the requirement need to
purchase one brand of goods, the requirement
need for more understanding In the use of
machines, it is necessary to carry out special
training on certain days with experienced
mentors, it is necessary to determine 1 option
that is able to provide maximum printing results,
and to provide different conveyor belt lines for
defective and non-defective product prints.
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