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Abstract— The goal of this study is to examine the quality control of the dolomite used as a raw material to make glass
sheets. The study was carried out at PT. Muliaglass Float is a business in the industrial sector. The population of this
study is the dolomite raw material, which was delivered as 3,764,200 samples and weighed 9,767,500 kilos over three
months, with a moisture content of 13.32 percent overall. Six Sigma DMAIC (Define, Measure, Analyze, Improve,
Control) and FMEA are used in the analytical process (Failure Mode Effect Analysis). The increase in sigma levels
before and after the process has shown that quality control using the Six Sigma approach is a successful strategy for
raising the quality of dolomite raw materials. However, due to several factors, including a lack of awareness of the value
of quality control and the high expense of maintaining warehouses as a location to keep raw materials, the deployment of
the Six Sigma DMAIC and FMEA procedures in the organization has not been performed satisfactorily. The article

discusses the ramifications of this research.
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I. INTRODUCTION

In the manufacturing industry sector where one of the
important things that must be considered is the proper
operational flow through the Standard operating
procedure (SOP) and the method of testing the
feasibility of the quality of the raw materials to be used
before carrying out the production process of an item.
According to Soemarso (2005:271), raw materials are
objects that function in the production cycle that can be
effectively and directly identified in goods or finished
products. The purpose of quality control is to prevent
delays in the production process of goods and to reduce
production costs. One of the quality control methods that
can be used is to use the Six Sigma method on the
DMAIC concept (Define, Measure, Analyze, Improve,
Control) and FMEA (Failure Mode and Effect
Analysis). According to Gasperz (2002), six sigma is a
statistical notion that refers to processes where faults at
a level of six (Six) Sigma only occur in 3.4 out of a
million possibilities. The essential element of the
DMAIC concept is the design of the actions that must be

taken to enhance each stage of the business process, and
the FMEA concept is an organized method to identify
and avoid failure causes (Gasperz 2010). The benefits
of applying the Six Sigma approach to the DMAIC idea
include problem measurement, customer focus, testing
or demonstrating the problem's root cause, interrupting
the cycle of ingrained behavior, and risk management.

A division of the Mulia Group that manufactures glass
is called PT. Muliaglass Float Division. In comparison
to other glass goods, flat glass has the biggest volume
due to the greater level of consumer demand for sheet
glass items. Maintaining the quality of the raw materials
that will be used in the production process is thus one of
the efforts made by PT. Muliaglass Float. A dolomite
issue was discovered using information and data from
the Quality Control (QC) department. Due to a moisture
problem in dolomite that is not yet specific to the wet
dolomite quality standard established by the company,
this incidence occurred. The overall average moisture
content ranges from three to fourteen percent (13-14%)
and even as high as.

Table 1: Number of arrivals of dolomite and moist
Arrival and Moist Dolomites

Supplicr |__JA00ary 2021 | February 2021 | March 2021 "‘:;{:;rge
Amouont | Moeist | Amount | Moist | Amonnt | Meist ‘(%]

(Kg) (%) (Kg) (%0) (Kg) (%)
PT.PMU | 5.921.830 | 13.37 [ 4.028.520 | 13.28 | 5.810.390 | 12.76| 13.11
PT.KTB | 3.477.980 | 13.29 | 2.525.320 | 13.3]1 | 3.764.200 | 13.39 13.32

Source: The results of data processing PT. MGF 2021.
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There are still quite a few damp faults in the dolomite
raw material in 3 (three) months from January,
February, and March 2021, with an average of 13.32
percent (percent) from the data from the two suppliers.
According to data gathered from the business where PT.
Muliaglass Float works, the moist dolomite process is
difficult to regulate. The researchers hope to be able to
determine the source of the defect and obtain solutions
to reduce or reduce the moist dolomite to match the
company's target, namely the ideal amount of moist used
from seven to eight percent (7-8 percent) and with a
maximum of three percent. As a result, this problem
must be overcome by knowing in advance the factors
that affect the quality of dolomite.

The selection of more effective and efficient raw
material quality control procedures should be used to
carry out moist dolomite quality control. The
organization can therefore use the Six Sigma method to
conduct quality control to solve these issues. Gasperz
(2002) describes Six Sigma as a business process
improvement technique that seeks to identify and
eliminate the root causes of mistakes and defects, boost
productivity, cut down on cycle times and operating
expenses, better satisfy customer expectations, and
reach greater levels of asset misuse. and get higher
production and service returns on investment.

Researchers are considering performing a study titled
"Analysis of Quality Control To Reduce Moist Defects
in Dolomite Raw Materials With the Six Sigma Method
at PT. Muliaglass" in response to this occurrence.

Il. LITERATURE REVIEW

Quality

According to Irwan and Haryono (2015: 34), quality is
arule in factual investigations for satisfying value needs
by customer-desired norms. Control also seeks to enable
properties to finish what has been controlled to meet
management goals and objectives. Garrison (2003:97)
defines control as the process of figuring out what is
being accomplished, or standards, what is being done, or
implementation, or implementation assessment, or
improvement, so that the plan is carried out by
standards.

Raw material

Raw materials or raw materials are important materials
in an organization engaged in assembly because this is
the initial stage in the processing process. As explained
by Mulyadi (2011: 275) raw materials are materials that
form a part as a whole. Quality is a relative measure of
goodness (Don R. Hansen and Maryanne M. Mowen,
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2001: 963). Without paying attention to the quality of
the products produced, it means turning off hope for the
company in the future, so that the company will produce
lower quality products, including PT. Muliaglass Float
where to obtain products with standardized quality, the
company must carry out supervision even before the
production process begins.

Dolomite

Dolomite, which has the chemical formula CaMg
(C0O3)2 and can increase the availability of Ca and Mg
in the soil, is dolomite lime, according to Prayitno
(2015). Additionally, it can lower soil pH, which raises
soil fertility and enhances the physical characteristics of
the soil. One of the raw materials used in the production
of glass is dolomite, which helps the glass mixture melt
more easily, prevents detritification, and prolongs the
life of the glass.

Defect

A relative yardstick for goodness is the quality (Don R.
Hansen and Maryanne M. Mowen, 2001: 963).
Materials, people, and machines are the three categories
in which flaws can be caused. Understanding the causes
of faults and employing strategies to address them will
help reduce flaws more effectively and efficiently. The
most crucial component of the manufacturing process is
the availability of raw materials, which must be
available when needed. The second most crucial
element is the availability of machines that are prepared
to run and transform raw materials into completed
products that are ready for sale. All of this needs to be
monitored and controlled throughout use and operation
so that the business.

Six Sigma

The Greek symbol sigma stands for a cycle's standard
deviation. The number of conveyances or variations
from a typical encounter is estimated by the standard
deviation. The average value (mean) of each cycle or
circumstance is circulated using the factual estimation
unit known as sigma (Gesperz, 2005).

Pete and Holpp (2002:45-58) assert that the DMAIC
idea, which stands for Define, Measure, Analyze,
Improve, and Control, can be used to apply Six Sigma,
a methodology that consists of five steps. The idea of
Failure Mode and Effect Analysis (FMEA), which is a
systematic method to identify and prevent failure
modes, may also be used to analyze quality. FMEA can
be used in numerous industries, including
manufacturing and assembling.
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The phase of Six Sigma Quality Control Method
Implementation

Pete and Holpp (2002:45-58) assert that the DMAIC
idea, which stands for Define, Measure, Analyze,
Improve, and Control, can be used to apply Six Sigma,
a methodology that consists of five steps.

1. Define

Its distinctive trait is the ability to pinpoint the activities
that would best increase Sigma quality. The primary
method for interpreting the design of the actions that
need to be taken to enhance each stage of the business
process (Gaspersz, 2005: 322). The phase of Six Sigma
Quality Control Method Implementation According to
Pete and Holpp (2002:45-58), Six Sigma can be used to
complete the stages of implementation that seek to
improve quality.

2. Measure

Measures a consistent progression for the specified step
and extends to the following stage. The DPMO (Defect
Per Million Opportunities) and sigma level will be
determined at this point. For attribute data, it is possible
to calculate DPMO and sigma levels as follows:

a. A The Defect per Opportunity (DPO) statistic
displays the ratio of defects to all of the
opportunities in a group.

DPO=DPU X O
b. Defects per Million Opportunities (DPMO)
DPMO = DPO x 1,000,000

3. Analyze

Analyze is the third stage in the Six Sigma quality
improvement process. The actions conducted at this
point consist of determining the need for improvement
and identifying the root and primary causes of failure.
Failure Mode and Effect Analysis(FMEA)

FMEA, or failure mode and effect analysis, is a

systematic method for identifying and preventing failure

modes. The following factors need to be taken into
account when creating FMEA:

1) A process-related failure mode is a departure from
a predetermined point brought on by adjustments to
the variables influencing the process.

2) The main probable cause is a change in elements
that may have an impact on the process and cause it
to create a product outside of the parameters
specified.

3) Describe the corrective measures taken by the
existing organization to detect deviations or stop
them from happening.
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4) The probability that a cause would manifest itself
and result in a failure mode with a specific impact
is measured abstractly by the concept of occurrence.
The value given to the occurrence can be anywhere
between 1 and 10.

5) The bigger the value of the provided Severity scale,
the more likely it is that the results of a failure will
be drastically worse or extremely harmful (Gasperz
2010).

6) A scale of incidence, severity and severity
assessment yields a risk priority number (RPN).

7) Asuggested restorative activity is a plan or proposal
to lessen the possibility of a failure mode occurring
or to increase the efficiency of a certain avoidance
or identification approach.

4. Improve

An improvement is the fourth phase in the six-sigma
process of raising quality. At this point, after becoming
aware of the sources and sources that underlie present
issues, ideas for development or activity plans are
formed. The creation of an activity plan is one of the key
exercises in implementing quality improvement using
the six sigma technique. Each activity plan must then
provide a functional justification for why the activity
plan is important to do, how to carry out the activity
plan, where the activity plan will be carried out, who will
be responsible for the planned activities if they are
implemented, and how much it will cost to carry out the
planned activities, as well as what it will cost to
implement the activity plan.

5. Control

The fifth stage involves using a six sigma process
control system to improve quality. The sigma team
group's ownership or responsibility is transferred to the
owner or person in charge of the process to ensure
product quality ensure product or service quality is by
the regulation with the provisions that have been
improved at this point, and the results of quality
improvement can be documented and used as work
rules.

I11. RESEARCH METHODS

Because it enables data collecting for data analysis by
describing or describing data from reports on the
number of moist flaws in raw materials in January,
February, and March 2021, the research was carried out
using a descriptive method with a quantitative approach.

The research variables must be taken into account
before moving on to the study's goals. The study's
operational variables are an increase in;

1. Quality (X1) Quality demonstrates that the
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dolomite raw material satisfies the requirements
established by the business.

2. Lowering the moisture level of dolomite raw
materials is one technique to improve the quality of
those materials (X2).

3. Quality Control (Y) Quality control includes
employee training, setting quantifiable
requirements for output quality, and routinely

testing tools for spotting inconsistencies.

The population in this study was based on the number of
wet dolomite arrivals and defects (defects) throughout
three months. Data were collected from PT. KTB since
has the most moisture, and the greatest moisture in the
March 2021 sample is 13.39 percent.

Table 2: The number of arrivals and moist dolomites with PT. KTB supplier

Arrival and Moist Dolomites
Average
January 2021 February 2021 March 2021 Moist
(%)
Amount | Moist Amount | Moist Amount | Moist
(Kg) (%0 (Kg) (%) (Kg) (%0)
3.477.980 13.29 | 2.525.320 13.31 3.764.200 | 13.39 13.32

Source: The results of data processing PT. MGF (2021)

This study used a purposive sampling method as its
sampling strategy. Research frequently uses the
sampling approach known as purposeful sampling.
Utilizing secondary data, the data processing method
uses a statistical or mathematical methodology. The idea
of analysis as quality control is applied to this data
analysis, specifically:

1. DMAIC (define, measure, analyze, improve,
and control)
2. FMEA (Failure mode and effects)

An overview of the process of lowering wet dolomite is
obtained using data analysis to test using a control chart.

This control chart is used to determine if a process for
raising raw material quality is operating under strict
control or not. The following is how researchers go
about analyzing data:

1. Observing directly the process of drying out
damp dolomite

2. InJanuary, February, and March, retrieve
moist data.

3. Conduct interviews with the lab, logistics, and
quality control departments.

IV. RESULTS AND DISCUSSION

Research results and discussion

1.DMAIC (Define,
Control)

The DMAIC (Define, Measure, Analyze, Improve,

Control) steps of the Six Sigma methodology are used to

Measure, Analyze, Improve,
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speed up the process of improvement and incorporate
quality control tools together with mathematical and
statistical techniques at each stage.

a. Define stage

The potential reasons for high moist dolomite are
impacted by 3 (three) elements, namely weather,
lighting, and air circulation, according to data and
interviews from companies done directly with three
sources, namely the Laboratory, Logistics, and Quality
Control.

Due to the three factors that might result in damp
dolomite flaws, it takes more than 14 days to dry out the
material, which affects how quickly manufacturing can
move along.

b. Measure Stage

Measurement is the second phase in the Six Sigma
approach for enhancing quality. The DPMO (Defect Per
Million Opportunities) and the sigma level will be
determined at this point.

The table of results from the DPMO value to the Sigma
value is used to calculate the sigma level.

DPMO = DPO x 1000000
Defect per Opportunity 1000000

Defect
DPO =

Total Opportunities
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Table 3: Calculation of DPMO and Sigma Level

Number of The
arrivals of number Sigma
Date dolomite raw | of defects | DPO | DPMO Level
. . v
material of moist
(KGI) dolomite
1 1372021 21277 12.83 0.02026 | 20,237 ]
2 27372021 106.44 1335 0.04243 [ 42434 32
3 37372022 162.61 1357 0.02782 | 27,817 34
4 4372021 101.13 128 004215 [ 42,190 32
5 5372021 113.22 13.37 0.03838 [ 39343 ]
[ 6372021 2163 1383 0.02147 [ 21,467 i35
7 7/53/2021 136,88 1383 00296 | 29398 34
B 8372021 211.79 1315 0.0207 | 20,697 EE]
9 9372021 105.01 141 0.04363 | 45,827 32
10 10/3:2021 96.95 132 004538 | 43,3384 32
11 11/3:2021 105.31 13 0.04115 | 41.148 32
12 12/3:2021 5332 1337 008483 | B4E34 EE
13 13/32021 13531 13.03 0.0321 32,009 34
14 14/3:2021 5437 133 002872 [ 28,719 34
5 15/32021 108 13.05 004028 | 40,728 32
18 16/32021 101.69 1315 0.0431 43103 32
17 17/3:2021 08 47 133 0.0457 | 45699 32
18 18/3:2021 191.93 1268 002202 | 22.022 33
19 18/32021 5547 137 0.0B233 | B2327 15
20 200372021 266,56 13.28 0.01661 | 16,607 36
21 217372021 2035 141 0.0231 23.096 33
] 220372021 196,51 1383 0.02363 | 23,629 33
23 23372021 110.99 131 003534 [ 35343 33
24 247372021 300.37 1347 001495 | 1454E 37
25 25/372021 013 133 002235 | 22,333 33
Total 3.764 13,39 13

Source: Results of 2022 dolomite raw material data processing.

Finding the UCL value

UCL = +3B(1 — )
n

UCL =5 +3=//p(1 — p)0.089 + 3,/0.089(1 — 0.089

The dolomite raw material arrivals were 3.764, the 2.
moisture content was 13.39 percent, the DPMO value
was 35,802, and the sigma level was 3.3. This suggests
that there may be room for improvement by lowering the

n
amount of moist dolomite and raising the sigma level 3,764
value. A control chart referring to the portions of raw =0.1496
materials that are unsuitable or substandard is required 3. Finding the LCL value

for the subsequent measure stage, which is carried out
by measuring process performance.

LCL=5-3y5(1 - )

=p-3=/p(1—p)0.089 +3,/0.089(1 — 0.089
1. Loolang for value p bar P a( nL (

3,764
np .
= — =0.0289
n
334.89
3.764
=0.089
Table 4: Moist dolomite control chart data P
Number of | Propo
1::[_?:::;: defectz in rtion _
NO Date dolomi moizt of F LCL UCL | Note
mite raw B
\ dolomitel | defect
materials (Kg) %) .
1 1/3/2021 212.97 12.93 0061 | O.0B% | 0.0304 | 0.1473
2 /32021 106.44 13.53 0.127 | 0.08% | 00062 | 01718
5 3492022 162,81 13.57 0033 | 0089 | 00220 | 01339
4 4/3/2021 101.13 128 0,127 | QLOES [ 00040 | 01738
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5| 33201 11322 13.37 0118 | 0.08% | 0.0087 | 0.1692
6 | 632021 2163 15.93 0.064 | 0.089 | 0.0309 | 0.1470
7 | 732021 156,53 15.93 0.089 | 0089 | 0.0208 | 0.1572
§ | Ea200 21178 1515 0.062 | 0089 | 0.0303 | 0.1477
5 | 932021 103.01 141 0.137 | 0.08% | 0.0048 | 0.1731
10 | 10732021 96.93 132 0.136 | 0.08% | 0.0022 | 0.1737
11 | 1132021 105.31 13 0.123 | 0.08% | 0.0057 | 0.1722
12 | 1232021 5332 1557 0255 | 0089 | 0.0280 | 02059 out
13 | 1352021 13531 15.03 0.096 | 0.08% | 0.0135 | 0.1624
14 | 14/32021 154.37 13.3 0.086 | 0.08% | 0.0202 | 0.1377
15 | 13/32021 108 15.05 0.121 | 0.08% | 0.0068 | 0.1712
16 | 1632021 101.69 15.15 0.125 | 0.08% | 0.0043 | 0.1737
17 | 1732021 9847 133 0.137 | 0.08% | 0.0029 | 0.1730
18 | 1832021 19193 12.68 0.066 | 0.08% | 0.0273 | 0.1506
19 | 1%/32021 5347 137 0247 | 0089 | 0.0257 | 02036 out
20 | 20032021 26636 13.28 0.050 | 0.08% | 0.0367 | 0.1413
21 | 2132021 2053 141 0.069 | 0.08% | 0.0251 | 0.1488
27 | 2232021 19651 15.93 0.071 | 0089 | 0.0280 | 0.1499
13 | 2332001 110.9% 131 0.118 | 0.08% | 0.0079 | 0.1700
4| 24732021 300.37 1547 0.045 | 0.08% | 0.0387 | 0.1382
25 | 2532021 2013 133 0.067 | 0.08% | 0.0288 | 0.1492
O 3.764 13.39
7 0.089
1p 0.911

Source: Results of 2022 raw material data processing

According to table 4, the value of p is 0.089 for each
observation, with varying amounts of dolomite. Two
samples were excluded from the analysis because they
were outside the statistical control limits, according to
the UCL and LCL estimates.

Here is a control chart with information on the
moisture content before quality control:

Peta kendali

030

025

o
[
=2

UCL=01495

Proportion
o
m

o
a8

P=00802

005
LCL=00289

000

Sample

Tests are performed with unequal sample sizes,
Figure 1: Moist dolomite control chart (p-chart)
Source: Result of Processing of raw material control
map data 2022

The p-chart graph in figure 1 demonstrates that damp

dolomite is deemed unstable since two points have
crossed the statistical control limit. based on attribute
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data, evaluation of the impact of process capabilities on
dolomite quality.

Capability Process

LSL usL
; ?
Process Data ! overall

LsL 1268 === Within

Target

ust 11 Overall Capability

Sample Mean  13.3956 Pp 0.59

Sample N 25 PPL 0.60

StDev(Overall)  0.39877 PPU 059

StDeviwithin)  0.361231 Ppk 0.59
cpm

Potential (within) Capabilty
Gp 066
CPL 0.66
CPU 065
Gk 065
12.50 1275 13.00 1325 1350 1375 1400 14.25
Perfarmance
Observed  Expected Overall  Expected Within

PPM < LSL 0.00 36365.17 23795.49

PPM > USL 0.00 3866164 25588.21

PPM Total 0.00 75026.81 49383.11

The actual process spread is represented by 6 sigma.

Figure 2: Moist dolomite capability graph
Source: Results of Processing Data Processing
Capability of Raw Materials 2022

It can be seen from the process capability (Cp) graph that
the reduction efficiency for damp dolomite is 0.66.
According to the assessment indicators for Cp, 0.66
1.00 indicates that the processability is poor or that the
process isn't operating as it should. 13.3 is the sample
mean value.

a. Analyze Stage

The following analysis table applies the Why Why
Analysis approach to the high moist dolomite:
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Table 5: Analysis of the cause of moist dolomite with Why Why Analysis

Factor Problem Whyl Whyl Wiyl Whyd Whys
Weather | Most hugh Dolomite Getting hit by | Diolomite Lack of Fix dewiTan
dolomite moist | hanl truck raindrops zazily supervizion | dram
raw material leak abzorbs
water
Sunlighting | Fiberglass Moisture The number Theneed to | The scurce | Meed to add
highting 1= reduchon of raw amrange the of roofzine and
lacking takes quite 2 | matenals placement of | Lightheat fiberglass
long time meludad m raw matenals | only relies
one 1s not right on sunlight
warshouse iz
not regulated
Air Lack of Moisture The air It iz difficult | The Ttiz
Circulation | ventilation or storage entermg the to control the | warehouse | neceszary to
ar windows room/warehou | dry raw 15 left open | add air
selsuneven | matenal during the | ventilation
rainmy and control
season raw materials
Method | 1.The method of |1. Mot 1. Inappropri | l.Imspection | 1. Lackof | 1. Check
placing raw warshouza ate of raw control regularly
materials iz 2. I¥s hard to scheduling materials 2. Inappre | 2. Weed
lazz effactive loze moist of raw bafore priate revision
2.F.epair and dolomite material entering method method
addition of orders the
roof/zme and 2. Unsven anr warshouse
fiberglasz az a and sun 2 Serrings
source of cireulation quality
sunlight and control
leszz arr
circulation

Source: Results of data processing (2022)

The high moist dolomite factor can be traced back to the
lack of adequate raw material supervision from receipt
to placement, which makes it challenging to manage and
time-consuming to reduce moist dolomite levels.
According to data gathered from the business, it takes
more than 21 days to lower the humidity before the
dolomite raw material is ready to be used in the
manufacturing of glass sheets.

Revisions should be made to method issues such as
improper placement of raw materials, which need
periodic supervision, and the lack of air circulation and
fiberglass procurement.

b. Improve Stage

The next step in this improvement stage is to work on
FMEA to provide improvement suggestions. Three
departments were represented on the FMEA team for
this study: the Laboratory Manager, the Quality Control
Manager, and the Logistics/Material Supervisor.

The next step in this improvement stage is to work on
FMEA to provide improvement suggestions. The
Severity x Occurrence x Detection (SOD) value will be
multiplied to obtain the RPN value from the FMEA
process, as indicated in the following table:

Table 6: FMEA analysis of potential moist dolomite

Potential Cause 5|0

D

RPN

Proposed Corrective Action

Ramny weather 1s high so| 6 | 6
moist high dolomite moist
raw material

]

144 |Recewving and storing raw
materials should not be wet
with water/dew. If it is raining
when loading dolomite into the
truck. 1t must be covered witha
protective tarpaulin and ensure
that it is stored in  an

impermeable room.

Fiberglass lighting, | 7 [ 7
roof/zinc 1s lacking

343 |- Addition of roofing/zinc and
fiberglass in each warehouse
and raised to the roof of the
warehouse.

- Replacement of damaged

roof/zinc and fiberglass

Poor ventilation'windows | 6 | 7

168 |1t is necessary to add
warehouse windows on each
side of the room so that the
process of sending raw
materials 1 evenly distributed.

L
£

The method of placing raw
materials 1s less effective

80 |- Laying raw materials near
warchouse windows and
under roofs/zinc and
fiberglass to  get  air
circulation and sunlight.

- Warehouse supervision is
carried out regularly

Source: Results of data processing (2022)
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According to table 5, the potential causes of moist
dolomite in the ranking are a lack of lighting from the
roof, zinc, and fiberglass, which slows down the process
of  decreasing moist dolomite  (RPN=343),
ventilation/windows are still lacking, resulting in
uneven air circulation (RPN=168), the amount of
rainfall is high, which makes moist dolomite more

prevalent, and moist raw materials happen as a result of
leaks in dolomite transport.

c. Control Stage
The FMEA analysis has been carried out, then the

improvement plan and control proposal are based on the
FMEA analysis ranking, as shown in the following

table:

Table 7: Proposed priority of corrective and control actions

Potential Cause

RPN

Proposed corrective action

Proposed Control

Fiberglass lighting
15 lacking

343

- Adding a roofizine and
fiberglass in each
warehouse and raising the
roof of the warehouse.

- Replacement of damaged
roofizine and fiberglass

Periodic  checking
of the roof to ensure
that no water/dew
sources enter.

Poor
ventilationwindows

168

It iz necessary to add
warehouse windows on each
zide of the room so that the
drying process of raw
materials 13 evenly
distributed.

Monitor moist
dolomite every day
by checking in the
laboratory to
determine the
armout or
percentage of moist
decrease.

Most high dolomite
Moist raw material

144

Receiving and storing raw
materials should not be wet
with water/dew. If it i3 raining
when loading dolomite into
the truck, it must be covered
with a protective tarpaulin
and ensure that it iz stored in
an impermeable room.

Monitor the
dolomite collection
schedule and check
the warehouse
periodically.

Source: Results of data processing (2022)

Table 6, which contains the corrective action plans, lists
each corrective action plan along with the recommended
method of control.

According to the ranking of the FMEA analysis, there
are four (three) improvement priorities based on serial
numbers of the dolomite raw materials, including
periodic control of insufficient fiberglass illumination,
insufficient ventilation/air windows, and high moist
dolomite.

On the FMEA team, which carried out the discussions,
inquiries, and brainstorming that resulted in these
modifications, the department representatives were the
laboratory manager, quality control manager, and
logistics/materials manager.

Process performance evaluation following repair

After putting the suggested changes into practice, the
process of reducing damp dolomite will be measured for
performance in February 2022 to ascertain whether the
process capability is operating within the control limits
for each sample observation.

When repairs are completed within 14 (fourteen) days,
the graph of the control chart with p = 0.025 indicates
the moist dolomite data as follows:

All rights are reserved by UIJRT.COM.

Peta kendali

f

e
=

o
=1
]

e
e
B

UCL=0.0467

Proportion

o
=
4

. Lremtte /0 s

!
{

I e B SRR o Iy [T 1
000

Sample

Tests are performed with unequal sample sizes,

Figure 3: P-control map following maintenance,
February 2022.
Source: Information derived via data processing
(2022)

The observation of sample 11 with a proportion value of
0.1081 in Figure 3 illustrates an improvement in the
decrease in moist dolomite throughout February 2022.
The number of points that are outside the control limits
found increased by one point during this time.

Continuous progress is still required to develop a more
stable process, as evidenced by the point that is still
outside of the control limit. Additionally, the control
chart is measured once again the following month, in
March 2022, as follows:
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Figure 4: P control graph following restoration,
March 2022
Source: Information derived via data processing
(2022)

No samples are outside the control limit line, as shown
in Figure 4.6's p control chart graph with = 0.02884
moist dolomite data after quality improvement in March
2022.

This suggests that the process of reducing damp
dolomite is improving and will be better in March 2022.

Process Capability (Cp) Attribute Data Measurement

To ascertain whether the corrective actions applied to
the process are capable enough, calculations of process
capacity are performed.

When process capability was measured in March 2022,
the value of process capability (Cp) was determined as
follows:

Process Capability Report for Moist

\S‘L usL
Process Data Overall
LsL 1075 = == Within
Target * | ,’ .
usL 3 | ’ 1 Overall Capability
Sample Mean  11.364 | / \ Pp 0.67
Sample N 26 | I A PPL 053
StDev(Overall)  0.383721 | ) PPU 081
StDev(Within)  0.332754 ; Ppk  0.53
Cpm -
Potential (Within) Capability
b cp 078
B\ CPL 062
A U 004

cpk 062

10.8

n2 16
Performance
Expected Overall

Observed
0.00 54770.33

Expected Within
PPM < LSL 32498.
PPM > USL

PPM Total

0.00
0.00

7359.71
62130.04

2455.44
34953.91

The actual process spread is represented by 6 sigma.

Figure 5. After repair, the process capability graph
Source: Information derived via data processing
(2022)

The processing capability (Cp) in February 2022 was
0.69, and the Cp value in March 2022 was 0.78, as
shown in Figure 5 Improvements were made throughout
February and March 2022. According to the Cp
assessment indicator, the ability or process is not
functioning properly if Cp 1. Since the process still has
trouble reducing wet dolomite, the business must
constantly innovate in the area of quality control to
ensure that the raw materials satisfy the required criteria.

Dolomite performance evaluation following repair

After measuring process performance, the raw material
performance is measured to discover that the dried raw
material does not meet the requirements or standards
established by the company that will be employed at the
stage of the production process. The following table
displays the findings from the measurement of moist
dolomite data:

Table 8: Data on the decrease in moist dolomite after repair

1:;“:];]&::: Number of defecis Sirma
No Date Aclomite raw nfmni?q%otnmite DFO DFAO LE::'[

material (1g)
1 132012 64333 1208 000626 2,585 44
1 232012 45017 1170 000386 84,434 4.4
3 132012 41309 1120 0.00876 87430 44
4 4312002 3407 1090 0.01039 103,899 3.8
H 3/3/2012 360.02 1143 001051 105.053 3.8
& 73012 48012 1103 000766 6.578 4.4
[ 2132012 263.04 104z 0.01373 137.318 3.7
z 9/312012 31587 1133 001147 116.623 38
o 10/52921 32L6 1100 001157 113,640 3.8
10 1152923 31949 1100 001143 114766 3.8
11 12032021 3804 1140 200676 07386 3.8
12 1452921 56153 1L44 00679 £7.007 4.4
13 1332921 54183 1128 000633 69267 4.4
14 16/32021 31564 10.80 2.01141 114.054 3.8
13 17/32021 5H0.68 1112 1.00711 71061 44
16 18/32921 361351 1148 001054 105433 3.8
17 19/572921 31898 10.75 001121 112.036 3.8
18 220372021 EFTR 1138 200676 07,603 3.8
12 23/532021 3408 1170 001133 1135346 3.8
20 2452023 37347 1176 0.0105 104,067 3.8
a1 25/532021 33638 1128 201053 105.535 3.8
2 2652021 3N 1170 501019 101805 3.8
a3 28/3/2921 25403 1230 001614 161536 3.6
4 29)572923 40859 1140 000044 04 440 3.8
33 30/32021 3402 1130 201046 104.572 3.8
26 3132021 30364 111 000851 L5095 3.8

Total 10229 9% 1136

Source: Results of 2022 dolomite raw material data processing.
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According to table 8, there were 10229.99 Kg2 of
dolomite arrivals, and the moisture content was 11.36
percent. Following restoration, the dolomite performed
as expected, with values of DPO = 0.26212 and DPMO

Dolomite performance evaluation following repair

Following the use of the DMAIC, and FMEA approach
to enhance processes, it is possible to compare the

= 26.210, resulting in a 4.0 sigma.

process

performance data

implementation as follows:

Table 9: Results of evaluating the efficiency of the repair process

No March 2021

February 2022

March 2022

1 |Due to the discovery of
two points that exceeded
the statistical control limit,
the process performance of
the p-control chart was
deemed unstable. There
are 13 and 20 points.

Due to the dizcovery of
two points that
exceeded the statistical
control  limit,  the
process  performance
of the p-control chart
was deemed unstable.
The total is 11.

No point on the p
comtrol  chart  for
process performance is
outside the control
limit line.

2 | Processing capacity for
dolomite Cp = 0.66. Cp <
1.00 then the
processability is low or the
process iz not  running
properly

Processing  capacity
for dolomite Cp =
069 Cp = 1.00 then
the process's
processability is poor
or it izo't fonctioning
properly.

The proceszing
capacity of dolomite
Cp=0.78 iz closeto 1.
However, if Cp < 1.00
the process is either not
executing properly or
has a limited

processing capacity.

Source: Data Processing Results (2022)

before

and

after

According to table 9, the DPMO value changed from
DPMO = 35,802 in March 2021 to DPMO = 28,620 in
March 2022 as a result of the dolomite's improved
performance, and it is now DPMO = 26,210. After
repairs were made to the suspected cause of the damp
dolomite problem, the sigma level value increased from
3.3t0 3.8 to 4, becoming 4.

Relationship of Six Sigma research methods with
other Six Sigma research methods

According to several earlier studies, the Six Sigma
method is a useful strategy for resolving the issue of
product flaws or, in this case, raw materials. According
to research done at PT. Muliaglass, Float is still not
implemented optimally because it is constrained by the
expense of repairing the warehouse as a location for
storing raw materials and the workforce's ignorance of
the significance of preventing and controlling the quality
of raw materials, especially in the logistics department,
as shown by the results of the process capability value
(Capability Process) = 0.78 or the process capability is
low or that the process capability is low. Six Sigma is a
very effective tool for managing and enhancing the
quality of raw resources.

V. CONCLUSION

1. The application of the Six Sigma method
demonstrates that the method can shorten the time
of moist dolomite decline, where previously the
repair took >21 (twenty-one) days and now only
takes 14 (fourteen), but the continuous
improvement of the raw material's quality of

All rights are reserved by UIJRT.COM.

dolomite is still required until it reaches the

capability process performed by species fiction.

2. The problem is that people don't understand how to
use the Six Sigma approach for quality control,
which means that it must be done sustainably.

3. The company has accepted the efforts made to
manage the quality of dolomite raw materials by
making repairs to the replacement of the dolomite
storage roof, specifical advancements like:

a. Every warehouse will have a new roof, zinc,
and fiberglass added to it. The roof of each
warehouse will also be raised, and any broken
roof, zinc, and fiberglass will be replaced.

b. Adding warehouse windows to both sides of
the room to disperse the drying of raw materials
uniformly.

c. Raw materials shouldn't be moist when being
received or stored. Dolomite must be covered
with a protective tarpaulin and kept in an
impermeable room if it is being loaded into a
truck when it is raining.

Further Research Advice

From the outcomes of the author's data processing
utilizing the Six Sigma approach at PT. Muliaglass
Float, it is expected that this research will be taken into
consideration by the company and also the readers to
continue increasing the quality of dolomite raw
materials. To focus on the quality of raw materials,
which are the foundational component utilized to create
high-quality sheet glass products, training must be
conducted in all corporate divisions. It is hoped that the
advances already made will be maintained.

75



UIJRT | United International Journal for Research & Technology | Volume 03, Issue 09, 2022 | ISSN: 2582-6832

(1]

(2]

(3]

[4]

(5]

(6]
[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

[18]

REFERENCES

Apang Dijafar Shieddieq ue and dan Osep
Hijuzaman. 2015. Implementation of Six Sigma
with Fmea (Failure Mode and Effect Analysis)
Method for Improving Product Quality of
Electronic Components of Capacitors

AV Feigenbaum 1992, Integrated Quality Control.
Erlangga Jakarta Publisher Third Edition
Besterfield, Dale H. et al. 2003. Total Quality
Management. Pearson Education, Inc. New Jersey.
Betrhriza Hanum, Ragil Pardiyono, and Andy
Kurniawan. 2020. Analysis of Quality Control for
Automatic Transmission Products MCVT Model
By Six Sigma Approach at PT HPPM, Indonesia
Dino Rimantho and Desak Made Mariani. 2017.
Application of Six Sigma Method in Raw Water
Quality Control in Food Production.

Gaspers, Vincent. 1997. Quality Management.
Jakarta: PT. Main Library Gramedia.

Garrison, Ray H. and Eric W. Noreen. (2003).
Managerial Accounting. Issue 10. New York:
McGraw-Hill Companies, Inc.

Hani Sirine and Elisabeth Penti Kurniawat. 2017.
Quality Control Using Six Sigma Method

HE. Nuh Kartini and Dwi Jayanthi Syarief. 2018.
Quality Control Analysis With Six Sigma Dmaic
Method In Effort Reduce Number Of Sugar
Products At PT. PG. Gorontalo

Heizer, J., & Render B. 2008. Operation
Management, Seventh Edition. Jakarta Salemba
Four.

Irwan and Didi Haryono. 2015. Statistical Quality
Control (Theoretical and Applicative Approach).
Bandung: Alphabeta.

Juran, JM 1992. Total Quality Management: A
Practical Guide. Connecticut: Juran Institute, Inc.
Kunal Ganguly. 2012. Improvement Process For
Rolling Mill Through The Dmaic Six Sigma
Approach

Kotler, Philip 2000. Principles of Marketing
Management, Jakarta Prenhalindo

Luh Putu, Ni. 2015. Analysis of Product Quality
Control to Minimize Defective Products.

Nasution, MN  2005. Integrated Quality
Management: Total Quality Management, Second
Edition, Ghalia Indonesia, Bogor

Octa Bimansyah Untorla and Irwan Ifta. 2020. Six
Sigma as a Method for Controlling and Improving
the Quality of Bed Series Products

Pedro Alexandre de Albuquerque Marques and
Robert Matthé. 2017. Six Sigma DMAIC project to
improve the performance of aluminum die casting
operation in Portugal

All rights are reserved by UIJRT.COM.

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Rizki Aditama. 2020. Strategy for Quality Control
of “Kampung Ayam” Production Using Six Sigma-
DMAIC Method (Case Study in CV. Pinang
Makmur Food)

Ronald Sukwadia, Leonardus Harijantoa, M.M.
Wahyuni Indrawati ab and Po Tsang B. Huang.
2021. Reduction in Rejection Rate of Soy Sauce
Packaging via Six Sigma

Rosianasfar, 2013, Production & Operation
Management:  Quality and Total Quality
Management

Rr. Rieka F. Hutami and Camelia Yunitasari. 2016.
Analysis of Product Quality Control Using the Six
Sigma Method at the Printing Company PT.
Okantara.

Singgih Wibowo. 2010. Production Management,
Fourth Edition Yogyakarta, BPFE.

Soemarso. 2005. Accounting An Introduction.
Revised Edition, Jakarta: Salemba Empat.
Taguchi, G, 1987, System of Experimental Design,
(Vol.  1-2), UNIPUB/Kraus International
Publication, NY: White Plains

Uly Amrina and Helmy Firmansyah. 2019.
Analysis Of Defect And Quality Improvement For
O Ring Product Through Applying DMAIC
Methodology

Warinah 'and Dewi Nusraning rum. 2019.
Application of Six Sigma (Dmaic) Method to
Reduce Defect Amount in Assembly Process A
Case Study PT. XYZ

Zulfiandri and Yusuf Abdillah. 2020. Proposed
Improvements to Reduce the Number of Defects in
TB 55 Water Tank Products Using Six Sigma
Method at PT. Y



