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Abstract

The purpose of this research is to balance the production line for an automotive parts factory in Chonburi province. The
studied product is the model A motorcycle wiring harness, which currently has a production line efficiency of 58.67%. However, the
production line efficiency is lower than the target. Therefore, this research proposes the improvement of the production line by
methods. The proposed heuristic methods consist of 3 methods. The methods are 1) the Largest Candidate Rule, 2) the Killbridge
and Wester Method, and 3) the Ranked Positional Weights Method. The results of the research showed that all 3 methods had the
same production line efficiency. Cycle time was reduced from 3.92 minutes to 2.32 minutes from task improvements increasing
production line efficiency by 99.14 percent.

Keywords: Automotive parts factory, Production line efficiency, Heuristic
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Abstract

This research aims to study the problem of cost reduction in logistic business, Khwanchai 2013 Limited Partnership in
Chiang Rai Province. This was caused by management problems that could not meet the targets and operational issues related to
the planning and operation of truck maintenance. To solve the problem, the researcher studied consists of 2 parts. 1.) the reduction
of transportation cost and 2.) the reduction of operation and administration cost, especially, the high cost in roadside services and
energy loss in garage. After analyzing by fish bond diagram, it was found the curses of the problem by the lack of the preventive
maintenance plan, the maintenance procedures and work instructions, and together with employee’s discipline. Therefore, the
researcher worked with enterprise management team and employee team to analyzing the possible ways for solving the problem.
By created the work regulations, preventive maintenance plan, and maintenance’s work procedures and instructions, the result of
improving can reduce the cost of on-site repairs and electricity consumption by 45.76 and 15.76 percent, respectively.

Keywords: Cost reduction, Transportation, Maintenance
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Abstract

In order to serve manufacturing flexibility of case study tire manufacturer and market demand of passenger car which
located in Thailand, this thesis presents a design and development of database system for production of new tire model. To reduce
working time for new tire model feasibility study and to support for investment decision about machine investment purchase for
customer requirement because cased tire manufacturer is established for passenger car tire production such as sedan, pick-up truck,
and SUV which is supported for tire’s diameter with 14-19 inches. However, this is not defined that the cased tire manufacturer unable
to produce other tire models. It has been proved and tested that the program is able to decrease working time of employee to 2
weeks from 5 weeks in the past which is a 60% reduction working time by using database system for production of new tire model
feasibility study, instead of using email or Microsoft excel to communicate between employees, to reduce amount of time between
employee communication, to increase data accuracy and reduce human error.

Keywords: New tire model, Feasibility study, Database system
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Abstract

The aim of this dissertation is to design and analyze the gating system of an aluminum casting piece for anvil casting with
an intention of which dimension shape of the gating system to affect casting piece by using a computer program to simulate Fluid
Fraction, Fill Time, Solidification and Shrinkage Porosity to support this analysis. Meanwhile, the software used for simulating a casting
process is CAST-DESIGNER which is a quick casting design and analysis tool based on upfront design & analysis technology. The scope
of this study is to design the gating system of Anvil casting, of which ADC12 aluminum alloy was investigated in the sand casting, In
this case, the Ingate was designed in three patterns for the following cross sections: rectangle, semi-circle, and trapezoid, with setting
the Ingate area at the ratio of 1 : 2 : 2, including the Runner of the liquid which was 20 and 15 millimeters, respectively. From the
study and analysis of the above results, the shape of the ingate is trapezoidal have a width dimension the height is similar to a square
shape, resulting in the behavior of the fluid fraction in a good direction, this results in an appropriate fill time and also results in
solidification time faster and less shrinkage porosity. The direction to solve the shrinkage porosity problem is to in increase the running,
which may result in less shrinkage porosity or a more complete workpiece.

Keywords: Sand Casting, Casting Simulation, Shrinkage Porosity, Flow Behavior
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Abstract

This article aims to apply a gas tungsten arc welding (GTAW) or a tungsten inert gas welding (TIG welding) to create an
aluminum cladded layer on AlSI4140 low alloy steel surface. An effect of welding current on weld geometry, hardness, and
microstructure of the aluminum coating layer on AlSI4140 low alloy steel surface was investigated. The results of the experiment
revealed that an increase of welding current resulted in increasing a weld bead width and a weld penetration but decreasing a weld
reinforcement. Microstructure examination showed a formation of an intermetallic compound (IMC) which was a combination of
aluminum and iron at the weld metal (WM)/ base metal (BM) interface. A thickness of IMC layer tended to increase with increasing
welding current. Increasing aluminum amount and decreasing iron amount in this IMC layer resulted in increasing the hardness at the
WM/BM interface.

Keywords: Aluminum cladded layer, Low alloy steel, TIG welding
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Abstract

Rotary Draw Bending (RDB) is popular in today's tube bending industry. One of the problems with tube bending is
springback, When the Clamp Die part is released after the bending process. The bent tube springback as a result of the material's
rebound behavior. Many researches have tried to study the factors of springback. Up until now, there has been no convincing empirical
evidence to establish a correlation between input and output factors between tube bending process variables and springback. This
research was conducted to study the prediction of the springback angle in bending ASTM A-210 Gr. Al seamless tube with an outside
diameter of 44.45 mm by using 4 input factors namely; wall thickness, bending radius, dwell time and bending angle with prediction
methods by the K-Nearest Neighbors (KNN) method. The results showed that all 4 factors significantly influenced on springback angle
in tube bending process, results from KNN method showed that the K value with the highest determination coefficient (R?) was K = 3
giving R? = 99.54%.
Keywords: Tube bending, Springback angle, Prediction
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Abstract

Patient transportation to hospitals is one of the vital activities and typically severe during disasters. Due to a limited
number of available ambulances, they need to carry multiple patients in one trip and to make multiple trips. They do not need to
return to their hospitals. In addition, there are more than one hospital. Shelters can handle more than one ambulance. Thus, this
study develops a simple lower bound to measure an effectiveness of the solution of current practice which is based on Nearest
Neighbors Heuristic for solving the problem of multiple patient transportation to hospitals during disasters. The aim is to improve the
total response time of patients. The measurements between the current practice and the lower bound demonstrated the
effectiveness of the heuristics compared to the lower bound. The average efficiency was 77.56%, indicating that the heuristic method
was effective in finding the solution.

Keywords: Lower bound, Nearest neighbors heuristic, Patient transportation, Disasters
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Abstract

This research presents a management policy to increase the efficiency of spare parts preparation in a case study of an
amino acid factory. There are 2 main problems. 1. The average annual value of spare parts inventory is likely to increase every year
from 7.1 to 9.5 million baht in 2016 — 2021. Conversely, the low value of spare parts withdrawal indicates that the spare parts in stock
are not in line with the demand, resulting in higher of spare parts storage costs. To increase preparation of spare part begins with the
propose of the spare parts collection decision through the evaluation of parts criticality through the matrix 1. Part/Equipment critical
2. Supplier/lead-time 3. Failure Modes, Effects and Criticality Analysis and 4. Decision Matrix. Then presented the policy to decide the
amount of spare parts collection. Then present the policy to decide the amount of spare parts storage by determining the new base
stock from considering the likelihood of the number of spare part issue through cumulative Poisson distribution. The proposed policy
is able to reduce the level of spare parts inventory. Increased average spare parts turnover and no shortage of spare parts.

Keywords: Spare part management, Part critical analysis
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Abstract

The objective of this project is to design cane that meet the needs of the elderly. Starting by interviewing a physical
therapy expert at Thepparat Karun Center, Thai Red Cross Society. By exploring the needs and observing the behaviors of the elderly
with the tools of Design Thinking. The needs and satisfactions are explored with a closed-ended questionnaire. The data are analyzed
with Descriptive Statistics and applying the Quality function deployment technique (QFD). To identify the key technical specification
of the design and development of cane for the elderly. The next step is to design 5 product alternative concepts using the Concept
Combination Table technique. The most suitable concept is selected by having 30 elderly people and the team evaluate. Selected
concepts will be carefully designed. Then, a prototype of a cane for the elderly is created, which has important characteristics such
as having a flashlight, a button to alert with sound in the event of an accident and portable to various places comfortably.

Keywords: Cane, Elderly, QFD
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Abstract

This paper presents an analysis of bus terminal network design and bus terminal location in Nakhon Phanom, Thailand
using potential surface analysis. The study aims to determine the potential of each zone within the bus terminal network by
considering factors such as population density and the density of points of interest. A mixed-integer linear programming is developed
to determine the optimal position of bus stations. The results of the analysis show that 3 zones have the highest potential for bus
terminal locations and the total maximum potential is calculated to be 427,755. The findings of this study can be used to improve
the overall efficiency of public transportation systems in Nakhon Phanom, Thailand.

Keywords: Potential surface, Bus terminal locations, Mixed-Integer Linear Programming
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Abstract

The objective of this research was to study the change behavior of moisture content, sweetness and color of dried banana
sheets. According to the process of making banana sheets, it starts with peeling ripe bananas, soaking them in salt water, and then
overlapping them to a thickness of about 2 millimeters. By dividing the drying time into 2 periods, the afternoon temperature was in
the range of 30.75 - 44.44 degrees Celsius and the next morning, the temperature was in the range of 29.5 — 41.63 degrees Celsius.
The results of the study showed that the weight of the banana sheets decreased with longer drying time corresponding to the lower
moisture content. The moisture content before drying was 69.48 %d.b. and decreased to 21.84 %d.b. after drying for 9 hours,
representing 68.57%. The sweetness of the banana sheets will gradually increase when dried in the sunshine. The sweetness value
of banana sheets was started at 11.8 %Brix and increased to 24.16 %Brix, representing 104.75%. Nam Wah Mali Ong bananas will give
a beautiful color suitable for making banana sheets. The resulting color is golden-Brown at first time and gradually becomes more
intense as it dried in the sunshine.

Keywords: Banana sheets, Moisture content, Sweetness value
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A Case Study of Hand in Hand Ruso Community Enterprise
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Abstract

The purpose of the study was to calculate the standard working time of workers in the sportswear tailoring department:
A Case Study of Hand-in Hand Ruso Community Enterprise by using Time study Method. It is timed directly from the employee's work
(Direct Time Study). This research started by studying the working process in the department and identifying the element, using the
Repetitive Timing method to measure time, and analyzing the data to find the accurate number of cycles for timing. In this research,
the Maytag table is used to find the number of cycles for timing. Then, evaluate rating factor (Rating Factor), and the Normal Time is
found, determining the allowance time using the Westing House method, then used to calculate the standard time (Standard Time).
From the study, it was found that in the production process of sportswear of the type of polo shirt, the standard time for short-
sleeved polo shirts is 789.7164 seconds/unit, and 824.5512 seconds/unit for long-sleeved polo shirts. The research also found that in
workstation 2, Sub-work 1, which is part of the production process for polo shirts, has the highest total standard time of 206.4568
seconds/unit for short-sleeved and 232.4872 seconds/unit for long-sleeved. This study of standard time can be used in production
planning and applied in balancing production to improve the efficiency of the production process.

Keywords: Allowance time, Time study, Standard time

12



r’ UnIoNe1as) The Conference of Industrial Engineering Network (IE NETWORK 2023)
6U KU n Unsmané' N15UsEYUAYINITUINUIAINTTUGAFMNTT UsednU 2566

ArSSAINSSUAMANS ASS1E 11 - 12 wqunau 2566 Lssusulusvidu wnsud iven Javinvays

= v Ao o A Y ¢
nnsAneUaleniinansenusasdwialanlag

The Study of Factors Affecting Color of Soda Lime Glass
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Abstract

Product color is an important property to be controlled in the production of Soda-lime glass. Thus, it is essential to
understand the relationship between the color and the factors in Soda-lime glass processing. This research aims to study the
relationship between Color-a (green-red) & Color-b (blue-yellow) and 10 factors relating to raw materials and the furnace with Stepwise
regression analysis. Regression model of Color-a and Color-b was analyzed using 770 data points from 3 production lines. The analysis
revealed that the regression model of Color-a had the acceptable value of mean absolute percentage error and it had 3 significant
factors which were the mixed iron oxide volume, the cobalt volume, the ratio of fuel gas to oxygen gas. It was found increasing the
mixed iron oxide volume decreased Color-a value and made the glass more dark green. Moreover, increasing the cobalt volume and
the ratio of fuel gas to oxygen gas increased Color-a value and made that glass more light green.

Keywords: Soda-lime glass, Color, Stepwise regression, Regression model
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Production of Food Containers from Coconut Coir Fiber Mixed with Polyethylene (HDPE)
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Abstract

The objectives of this research were to investigate the production of food container from coir fiber mixed with
polyethylene (HDPE) powder and to study the properties of food container from coir fiber for the consumption of the elderly. Coir
husk fiber mixed with polyethylene (HDPE) powder will be studied on the ratio between coir fiber mixed with polyethylene powder
as follows: 90:10 80:20 70:30 60:40 50:50 40:60 30:70 20:80 and 10:90 (volume percent by weight). The hot forming process was carried
out at two temperatures, 150 and 170 °C, and three levels of hot forming time: 4, 6, and 8 minutes. Then the mechanical properties
and physical properties were tested. The test results showed that for hot forming into food container made from coir fiber mixed
with polyethylene (HDPE), ratios of 80:20, 70:30, 60:40, and 50:50 can be formed into food container; and the ratio of 90:10, 40:60,
30:70, 20:80 and 10:90 cannot be formed into food container, for this research, the test results were presented at a ratio of 50:50.
The upper mean compressive strength test was 3.67 MPa with a temperature of 170 °C, and a hot forming time of 8 min; The highest
mean lateral compressive strength test was 0.43 MPa, at 150 °C, hot forming time of 8 minutes; The highest mean tensile strength

was 0.63 MPa, at 170 °C, hot forming time of 8 min. and water absorption at 59 minutes, at 170 °C, hot forming time of 8 minutes.
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Abstract

The purpose of this research was to design and build a fresh plant shredding machine for the model farm project of Ban
Ro Tan Ba Tu. To find Rate of production and electrical power consumption were performing. The test was done by constant the
fresh plant shredding speed of the shaft 800 rpm is the appropriate for all materials. Fresh plants Napier grass, corn, and light acacia
were used as testing raw materials with sizing a diameter of 2.5 cm, and length of 150 cm. This shredding machine 2 HP with a 2:1
shaft ratio of the electric motor as the main power source. In the test, the collected operating data of the machine was the power
consumption rate, the size of fresh plants, and the efficiency of the fresh plant shredding machine. Assessment result of the quality
of the shredding machine from experts of 15 persons was very good level (X = 4.08, S.D.= 0.21), indicating that the fresh plant shredding
machine had a good quality level. It was found that at the speed of 800 rpm, the machine could shred all three types of fresh plants

and the produced fresh plants had fine appearances with sizing of 0.5-2 cm suitable for feeding animals. The average for all materials
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power consumption is 0.88 kW and all kinds of materials is 257 kilograms per hour.

Keywords: Fresh plant shredding machine, Rate of production, Electricity consumption.
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Service Quality Improvement of The Hospital :

Case Study in The State Hospital at Narathiwat Province
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Abstract

The objectives of this research were to study quality management of the hospital service in the case study in Narathiwat
Province, and to propose guidelines for quality improvement of the hospital service in the case study in Narathiwat Province. The
data collected by collecting questionnaires from service receiver designed according to service qualities dimensions as well as
conducting interview with experts to get new ideas in the improvement of service quality. The QFD is then converted by converting
service receiver requirements into technical requirements using Flower of Service tools. The analysis of the implementation of the
QFD, it was found that the top five values of the relative technical weight scale, priority of improvement and urgent improvement
were: 1) counselling and question & answer service (14.2%) 2) willingness to give service (12.7%) 3) willingness to give service (10.4%)
4) good human relationship (10.2%) and 5) giving medical information (5.3%). In terms of the technical requirements that are
prioritized from the sixth order onwards, they need to be adjusted over the long term.

Keywords: Service quality, Flower of service, Cause and effect diagram, Quality function deployment
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K - Means Clustering and Hill Climbing Algorithm to Vehicle Routing Problem on Excel VBA
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Abstract

The purpose of this study is to present the transport routing using the hill climbing algorithm (HCA), compared with the
simulated annealing algorithm (SA) by stratifying the customers by K-Means clustering to group the transport coordinates of customers.
The cost of fuel is calculated by distance-based transportation costs; so, the transportation route with the shortest distance is needed
for the calculation. As the experimental result, it was found that customers should be grouped into six groups. This transport routing
cost is compared to the previous routing's cost, and it showed that the transportation distance was reduced from 6,144 kilometers to
5,928 kilometers, reducing the distance by 216 kilometers. This reduced the transportation costs from 5,805,888 baht per year to
5,510,016 baht per year, which was calculated to be 295,872 baht reduction per year, or 5.10 percent of cost reduction per year.

Keywords: Vehicle routing problem, K-means clustering, Hill climbing algorithm
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Abstract

This paper aims to quantify frozen food orders in restaurant chain to have the lowest total inventory cost, with the problem
being multiple orders from a single vendor and orders from multiple vendors. The goods are stored at an external warehouse before
being retrieved by a factory warehouse, which in this case study contains 18 frozen food from 13 vendors. The results showed that
the total inventory cost could be reduced 0.12 percent representing 671,609 baht. This paper's findings provide valuable insights for
restaurant chain owners and inventory managers to make informed decisions about inventory management strategies, resulting in
increased operational efficiency and cost savings.

Keywords: Inventory management, Multi joint replenishment, Multi location inventory management
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Case Study of a Snack Plant
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Abstract

This research is into the applying the concept of single minute exchange of die (SMED) together with critical path method
(CPM) in a snack manufacturing plant. The main aim of this work is to reduce the time losses of the machine maintenance activity. In
the case study plant, the production floor of manufacturing snack consists of 26 continuous baking ovens. The plant’s maintenance
plan of baking ovens is scheduled to perform overhaul maintenance every two years of working hours. In reality, the overhaul
implementation is in trouble. It took too long 21 days but the quality of work was unsatisfactory. As a result, there is always a problem
of missing the delivery plan to the customer. So that it is necessary to improve the management of the overhaul project, namely
regarding the planning to controlling the overhaul project. By using the CPM and SMED via focus group discussion and brainstorming
to set improvement measures to accelerate overhaul work. The results obtained from this study was that the overhaul work time
was reduced to 10 days, in line with the plant’s target.

Keywords: Overhaul maintenance, Critical path method, Single minute exchange of die
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Abstract

This research aims to analyze the reliability of a pill film coat system for determining the spare part replacement interval in
preventive maintenance (PM). FC No.3 Cap. 400 Kg. was selected as a case study pill film coat machine where the failure data in total
from Year 2018 to 2022 consisted of 114 times accounting for 18.1% of the total failure data of the pill film coat system. The study
in this research started by collecting the maintenance work history and categorized into main systems and sub-systems of the machine.
The sub-systems were then divided into (i) main sub-systems and (i) secondary sub-systems. After that, the time-to-failure data of
each sub-system was then analyzed to determine the reliability in which the reliability should not be less than 90%. According to the
reliability analysis of the FC No.3 Cap. 400 Kg. film coat machine with Weibull distribution, it was found that the sub-systems had the
shape parameters greater than 1, which implied that the failure rate was in the wear-out region of the bathtub curve or the end-of-
life period. The results from the reliability analysis could be used to determine the suitable PM plan and reduce the failure of the
pill film coat machine. In addition, concept and method of the reliability analysis in this study could apply for suitable PM planning
to increase the reliability of equipment in other systems.

Keywords: Reliability analysis, Preventive maintenance planning, Film coat system, Pharmaceutical manufacturing plant
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Abstract

The purpose of this research was to compare forecasting methods: Double Exponential Smoothing method, Holt-Winters
method, and Box-Jenkins method. The forecast groups are the new case group (S), cumulative case group (1), and recovered group
including death patients (R) to determine the appropriate forecasting method for each Covid-19 case group. The data used for this
research are reported of the 3 spread of Covid-19 separated by province. This study emphasized specifically Bangkok. The report
was from the Department of Disease Control Ministry of Public Health and the short-term forecast will be made for one month (4
weeks). From comparison of forecasting methods, the results indicate that the appropriate method for new case group (S) is Double
Exponential Smoothing method with MAPE of 22.72. The appropriate method for cumulative case group (1) is Box-Jenkins method
with a MAPE value of 1.21. For the recovered group including death patients (R), the appropriate method is Double Exponential
Smoothing method with a MAPE value of 33.07.

Keywords: Forecasting, Covid-19, Double exponential smoothing method, Holt-Winters method, Box and Jenkins method

23



r’ UnIoNe1as) The Conference of Industrial Engineering Network (IE NETWORK 2023)
6U KU InvasAans N15UsEYUAYINITUINUIAINTTUGAFMNTT UsednU 2566

T ANUSBAINSSUMANS AZS1EY 11 - 12 wgunnau 2566 Tssusulusvisu unsud et Sviavays

n13USuUTeRNINNTINdevasddIauvasUIENNsaiRnE

Supplier Delivery Improvements of Case Study Company

A1 Junidy” Useialy ASynyums
1AIINSIANITEREMNTIN AMzmALUladuazn1sTANTgRE NIy
wingndemnalulagnsyasunanszuasnile IngnunuIugs

*E-mail: s6206011620091@email.kmutnb.ac.th

Sarawut Chanaim¥*, Prasert Sriboonchandr
Department of Industrial Management, Faculty of Industrial Management Technology,
King Mongkut's University of Technology North Bangkok, Prachinburi Campus
“E-mail: 620601162009 1@email.kmutnb.ac.th

unfnga

mAfeiiiinguazasdifleusugsnunimnisindwesfdweunislulssmavesuisnnsddng tietisanlomaluniafindymiied
A lun1sdnds anmsiiudeya nuidddweumelutssma 14 51 fsuaunsdadeimun 11,180 A uasiitymarnamuninlums
Sadananun 448 ads Inailullgmilieanmdetagm 9 hde Adelaldunugfinstalunsdndenidetgm Falghomua 3 Wadeldud
Jymsnumsdndslinsemusenmd e Ygymlsifinsudsdayadimi uazdymideya Part Number danan uaglddnseiannn e
Yaymeengud] Why Why Analysis Tntfumasasiesiutiaym Tnedymsunsinddiinsmueenmdde nsmsiildiuaue fold
wilnnudavihAanssu KYT ielindinaumnauiidimsaslumsdumiam Hamsmnumsinddlinsimusenddide msnsildiuaue fe
Tifdwoudadsununisndnliiiuuisn wazdymdoya Part Number Annanm sasnisiildaue Aeldnisnuauienisusiiu (Visual
Control) Hrelunisnsiaaeudeya nannnisiauesnnsnistesiudymludfdmeuuaziivdayandinisusuuss nuidymsaunsdnddl
AsmEendsdeanatan 37.28% tJu 14.28% Ygymidoya Part Number Anwainanasan 21.65% 1u 19.05% uazYgmlufinisuds

v

ayaaemh WnTuan 21.21% Ju 23.81% Fadesmuuimnisuiuissiely

1Y

Adnfsy: N1sUTuUTIRMNIN MIdnds Jaaeu

U

Abstract

This research aims to improve the delivery quality of domestic suppliers and to reduce the quality problems in the delivery of a
case study company. From data collection, there were 14 domestic suppliers with a total of 11,180 deliveries and 448 delivery quality
problems. There are 3 main problems, which are the number of deliveries does not match the order amount, no advance notification,
and the wrong part number. Next, we analyzed the cause of the problem with the theory of Why Why Analysis and find a policy to
prevent the problem. The proposed policies were organizing KYT activities for employees so everyone can participate in finding
problems, letting the suppliers deliver the production plan to the company, and using visual control to help verify the data. The
result of the proposed policies showed that the number of shipments that did not match the order amount decreased from 37.28%
to 14.29%, the problem of wrong part number information decreased from 21.65% to 19.05%, and the problem of no advance
notification increased from 21.21%. to 23.81%, which we must find the ways to further improve.

Keywords: Quality Improvements, Delivery, Supplier
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Work Study and Improvement of the Trailer Coupling Manufacturing Process
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Abstract

The objective of this research is to improve the production process and reduce the production time to be more efficient
and find the standard time of the work piece (Trailer Coupling) by studying the work process with analyzing the steps with Flow
Process Chart combine with Flow Diagram and improving the workflow with the ECRS principle. After the improvement, the process
can be readjusted by cutting out unnecessary steps. The work step was reduced from 25 steps to 20 steps, down to 5 steps. The
results showed that, workflow improvement before the improvement is 1,600.3 seconds, and after the adjustment is 1,517.2 seconds,
the time reduced by 83.1 seconds representing 5.19%.

Keywords: Trailer coupling, Improve the production process
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Improvement of Inventory Management: A Case Study of Construction Products
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Abstract

The case study company is a business that trades in construction materials, tools, and interior decoration products, with
over 30,000 items in stock. According to employee surveys, storing each item in the warehouse takes an average of 12 minutes, which
is more than the recommended time of 9 minutes. After determining the root of the issue, it was discovered that the picking process
lacked established methods and that the warehouse management was insufficient for the volume of products. Due to the differences
between the system's product presentation and the warehouse's real inventory, it took longer to locate and choose the right items
for storage. This issue has increased the company's costs due to the time wasted storing products and decreased its market
competitiveness. Consequently, the purpose of this study is to establish warehouse management in order to increase the efficiency
of product storage and reduce the distance and time required for item picking. The research began by examining the storage process
and analyzing the causes of losses so that the data could be used to optimize the warehouse layout and standardize storage
procedures. The results demonstrated that by optimizing the warehouse layout, srouping high-value and frequently picked items near
the exit, and standardizing storage procedures into 15 steps, the efficiency of warehouse management could be enhanced and the
distance and time required for picking items could be reduced by 61.5%.

Keywords: Warehouse management, Construction products, Standard work instruction
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Abstract

This research aims to increase the efficiency and reduce the cost of inventory management of a case study company. The
proposed method determines the optimum purchase volume by the silver-meal method under the condition of considering multiple
products. This method has been developed to be easy to use by applying Visual Basic Applications on Microsoft Excel. The research
team compared the total cost of inventory control and calculated the percentage improvement in performance measures between
the case study method and the proposed method. The data used in the analysis is data on purchase orders and inventory
consumption in 2022, totaling 4 months from 14 suppliers that the case study companies place orders regularly. The experimental
results showed that the percent improvement in total cost responses in inventory control of the proposed method versus the case
study method each month decreased between 2,189 baht and 4,412 baht, with an average of 3,529 baht per month. That is the
average answer improvement percentage is 9.47.

Keywords: Inventory management, Order quantity determination, Silver-meal method
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QR Code Creation with Excel VBA for Application in Production Management System
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Abstract

This article examines the application of an information system in warehouse management. Studies the present problems
it was found that the delivery document data is insufficient to customer need lack of Product test result and Production Information
It is causing issuance of more Product Certificate, which increase work and take a long time to issue. In addition, products are difficult
to trace production data because the current product data identification document uses a small sticker that writes data on. Therefore,
must be changed to a QR code sticker as it can recognize a large amount of information. Use the Flow Process Chart for more detailed
analysis by collect data from the Core testing section of the Testing process upon delivery. The study found that the total time was
281 minutes and 57 minutes delay to complete the product certificate. Therefore, the organizers developed the program using Excel
VBA to be able to create a QR code of identify information’s product stick on finished goods and able to upload product information
in the SMEMOVE Company’s point-of-sale system to reduce the time it takes to prepare delivered documents, certificate and product
information for Traceability production data. And to know the level of inventory in a timely manner when selling the product Products
will be withdrawn from the system and product certificates can be issued immediately. After applying the QR code program with the
SMEMOVE system, it can improve workflow is analyzed. The workflow can be merged and reduced by 83 minutes of working time.
Experiments to trying use the QR code program and SMEMOVE system by recoding the data 150 phases of core it is found that it can

actually be used.

28



r UnIoNe1as) The Conference of Industrial Engineering Network (IE NETWORK 2023)
6U KU mnuasAIdas N15UsEYUAYINITUINUIAINTTUGAFMNTT UsednU 2566

ASSAINSSUAMANS ASS1E 11 - 12 wgunnau 2566 Tssusulusvisu unsud et Sviavays

Keywords: QR code, Warehouse management, Point of sale

29



r’ UnIoNe1as) The Conference of Industrial Engineering Network (IE NETWORK 2023)
6U KU InvasAans N15UsEYUAYINITUINUIAINTTUGAFMNTT UsednU 2566

ARSAINSSUMANS ASS1E 11 - 12 wqunau 2566 Lssusulusvidu wnsud iven Javinvays

o o X % 0w o X Y a v ¢
Lﬂi‘e‘)\‘lilGl‘U‘IJg‘IJiauﬁ’Wii‘Uﬂ’]iaﬂ‘U‘ug'ﬂQﬁ@ﬁiiﬂ‘lﬂﬁgﬂﬁﬁﬂ]ﬂiﬂﬂﬂm
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Abstract

The objectives of this study were to design and build a compression molding machine for natural materials and to perform
the performance test of the compression molding machine for the production of natural material products. This compression molding
machine for natural materials is equipped with heating plates for direct heating of the mold and adjusting the mold temperature. The
compression pressure is provided by the hydraulic cylinder. After the mold temperature reaches a set temperature, the hydraulic
cylinder applies pressure to the mold to form natural materials into the desired shape. This compression molding machine consists
of 5 units which are the frame, the compression transmission unit, the mold heating unit, the mold support and the control unit. It
has a maximum compression capacity of 2000 — 3000 psi, compression temperature of 100 — 250 °C with unlimited compression time
and removable molds. This compression molding machine can be used for a variety of natural materials such as powders, leaves and
mixed fibers and its compression temperature and time can be adjusted over a wide range. This is to facilitate the compression of

different materials which require different compression parameters for good dimensional stability and properties of the product.

Keywords: Hot compression, Natural material, Utilization, Machine
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Abstract

The objective of this study is to present the solution of the research labs selection and allocation problem of
manufacturing engineering (MFE) students at Mahasarakham University using Solver in Microsoft Excel and a mathematical model. In
the present research lab allocation, the MFE students must contact the head of that lecturer’s research lab, if that research lab is
not full, they will be allocated to the research lab that they chose. If it is full, they must contact and ask the other research labs. This
method would likely be inefficient and take a long time unnecessarily. Moreover, many groups of students will be allocated to the
research lab they don’t want to choose. This would have an effect on students unsatisfied with doing MFE projects. Therefore, this
study focuses on applying Solver to automatically analyze the allocation problem of research labs. The researchers assigned the
questionnaires to 28 groups of junior students targeted to answer the questions about the top 3 research labs that they want to
choose. Then, information about the research labs of the MFE department, allocation, and selection conditions were collected. Next,
a mathematical model which took the place of the research lab allocation problem has been developed and solved to find the
problem’s solution automatically. The result showed that the allocation problem'’s solution is presented efficiently within 4 seconds
while the old method took at least 4 hours, and the answers are found under the conditions of the MFE department research labs

allocation.
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Abstract

This paper presents a study on the application of Monte Carlo simulation techniques using Microsoft Excel to study the
tire inventory control policy of a case study that provides selling and replacement services of automotive tires. The (Q, r) and (T, S, s)
model have been used as the continuous and periodic control policies, respectively. The results have been evaluated based on the
total cost (TC) and service levels (SL), under uncertain demand but known distribution. Two high demand of tire products (R401 and
R702) have been selected in the study. The analysis of historical demand data has indicated that the demands are normally and
empirically discretely distributed for the R401 and R702 respectively. The study results showed that the (Q, r) model led to 54.5%
and 17.6%, while the (T, S, s) model led to 58.8% and 28.4% lower TC for the R401 and R702 respectively, The SL that is higher than
95% when is acceptable. Results of comparison between both studied models showed that the TC of the (T, S, s) model is 9.5% and
13.0% lower with 1.6% and 2.7% higher than that of the (Q, r) model for R401 and R702 respectively. Therefore, it can be concluded
that the (T, S, s) model dominates the (Q, r) model based on the TC and the SL indexes for this case study and is recommended as
the inventory control policy the automotive tire service shop.

Keywords: Inventory control, Monte carlo simulation, Automotive tires
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Abstract

This paper purposes on the effect of gas carburizing hardening parameters on the case hardness depth of motorcycle-roller-
chain’s pin. At present, the roller chain’s lifetime in case-study factory is fulgurated and varied. This occasion becomes more effected
on sale order. Thus, the research focuses on increasing the case hardness depth of roller chain’s pin and reducing chain’s pin
elongation to prolong the chain’s lifetime. Case hardness depth is currently at 0.15 mm for 70% of production lot. To screen factors,
researcher uses fractional factorial design for prelim parameter testing. After heat treatment, the case hardness depth will be measured
by Micro Vickers tester. It found that there are 2 significant factors effect on the case hardness depth which are Quenching Temperature
(°C) and Soaking Time (min). And other 2 controlled factors are weight of pin at 150 kg/lot and LPG flow at 20 /min. The sampling
method is fixed at the same sampling location and time. The test’s results are analyzed in full factorial design and the extended
experiment design to central composite points. The analyzed result shows the optimal solution is 920°C of quenching temperature
and 148 min for soaking time. This condition gives the case hardness depth is at 0.675 mm. that is increased by 3.5 times from previous

production condition.
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Abstract

In this work, copper oxide nanoparticles were synthesized by green chemistry using the Kratom leaf extract. The
morphology of the as-synthesized copper oxide nanoparticles was confirmed by field emission scanning electron microscopy (FESEM).
The elemental composition, chemical functional group, crystalline structure and absorption spectrum were confirmed by an energy
dispersive X-Ray spectroscopy (EDS), Fourier transforms infrared spectrometer (FTIR), X-ray diffractometer (XRD), and UV-visible
spectrophotometer (UV-vis). The results showed that the as-synthesized copper oxide nanoparticles have a spherical shape with an
average size of 19.37 nm and a maximum absorption wavelength of 264 nm. The as- synthesized copper oxide nanoparticles were
used to degrade methylene blue dye under ultraviolet light, with a maximum degradation rate of 80.821% in 60 minutes.

Keywords: Green synthesis, Methylene blue dye, Photocatalytic, Mitragyna Speciosa Korth plant extract
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Abstract

The case study was a small manufacturer of anchor bolts. By interviewing the case study’s executive, he/she did not know
exactly the product costs. The research then gave attempts to determine the product costs of the case study by using normal costing
method. The study started with studying product types and production processes of all types. It was found that the case study has
7 product types of anchor bolts. Each type has 5 parts which are axle, sleeve, nut washer, spring washer, and nut. This research
studied and analyzed the cost of each part and each product type. The cost can be divided into two types: prime costs including
direct material and direct labor and manufacturing overhead. Using normal costing method, the manufacturing overhead is
approximated based on direct labor cost by using manufacturing overhead budget. The manufacturing overhead is 11% of the direct
labor cost. Based on the study, the product costs of anchor bolts were 1,596.43, 1935.00, 2333.50, 3268.30, 5731.05, 8554.03, and
15,449.49 baht per 1000 units, respectively. The result of this research was accepted by the case study’s executive.

Keywords: Anchor bolt, Production cost, Normal costing
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Abstract

The owners of a factory that produced wooden cooking utensils wanted to increase productivity. This company produces
a wide variety of items. The material flow is quite turbulent. There are certain machines that don't work properly. The manufacturing
rate is lower than the required production capacity because it takes too long to manufacture. This plant's layout is a model for a
production process. There are four primary production steps: cutting and shaping; polishing; painting; and packaging. The management
has decided to upgrade through polishing process because this process is quite complicate one. In this study, the researcher used
motion and time study approaches. Because it is a location where the flow is highly turbulent, the research was chosen to examine
the polishing procedure of an 8-inch square hardwood bowl. According to the study, polishing 10 wooden bowls takes an average of
15 minutes (0.67 pieces/minute). The ECRS concept has led to the elimination of several work phases. The average polishing time for
10 wooden bowls was lowered to 9.75 minutes after the workflow was rearranged (the new production rate is 1.05 pieces per minute).
The average production efficiency can thus be raised by this enhancement by up to 56.71%.

Keywords: Productivity improvement, Wooden bowl, Motion and time study
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Abstract

This research is a study of fire evacuation from a 2-storey automotive painting building with 12 meters high, a total area
of 31,050 square meters, and 155 occupants using the Pathfinder program to simulate 9 scenarios. These scenarios were divided into
4 simulation scenarios from the actual number of people using the building (155 people) and 5 simulation scenarios from the
calculated number of people using the building (429 people). The simulation results showed that the simulated actual number of
people using the building (155 people) in the fire evacuation in scenarios 1, 2, 3, and 4 took 307.5 seconds, 305.0 seconds, 307.5
seconds, and 306.3 seconds respectively. Accordingly, the simulation from the calculated number of people using the building (429
people) in the fire evacuation in scenarios 1, 2, 3, 4, and 5 took 349.8 seconds, 352.5 seconds, 406.5 seconds, 407.3 seconds, and
351.0 seconds respectively. These results exceeded the legal limit which must be within 5 minutes, therefore, this research proposed
5 solutions: 1) division of the evacuation zone 2) expand the size of the fire exit 3) change the assembly point 4) increase the
assembly point, and 5) enlarge the door size together with the change of the assembly point. The simulation results demonstrated
that the occupants did not have to queue at the gate, the number of doors was sufficient for the number of building users, the size
of the door was according to the requirement of the law, but it was found that the travel distance from the occupants farthest from

the assembly point had a large effect on the length of time it took to evacuate. Even dividing the evacuation zones or increasing the
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door size could not reduce the evacuation time unless changing the assembly point or increasing the assembly points to reduce the
travel distance will cause the evacuation to a safe place within the time required by law.

Keywords: Fire evacuation, Fire evacuation time, Pathfinder program
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Abstract

One of the most important aspects of a successful firm is the establishment of a good management system. Route
optimization is the key to productivity improvement. In this paper, we applied a mathematical model called the colored traveling
salesman problem (CTSP) for route optimization. The data of installers and maintenance workers from Patapee Service Co. Ltd. were
used as a case study. Our main objective is to construct a family of routes for workers to work locations covering all areas while
minimizing distance and time. The CTSP is a variant of multiple traveling salesman problems (TSP). In the CTSP, each destination must
be visited exactly once and then back to the starting point as the TSP, but colors are used to differentiate the cities and salesmen. It
has shared cities and exclusive cities, so that each salesman not only implements the shared task, but also preforms the exclusive
task. The results indicated that by implementing route optimization obtained from the CTSP, work scheduling allowed workers to be
able to give service in all assigned area with balanced workloads, while the working time was limited in eight hours per day. The
schedule generated by the CTSP was more flexible and practical in real situations. Our model may be used to identify weekly and
monthly optimal timetables that are most cost-effective in the real world.

Keywords: Route optimization, Traveling salesman problem, Multiple traveling salesman problem

a1



r’ UnIoNe1as) The Conference of Industrial Engineering Network (IE NETWORK 2023)
AU KU InvasAans N15UsEYUAYINITUINUIAINTTUGAFMNTT UsednU 2566

ARSAINSSUMANS ASS1E 11 - 12 wqunau 2566 Lssusulusvidu wnsud iven Javinvays

N13UEIUANUEEININITEANEN SUENNTEERUYUTIUUAIUUIATR AN

Ergonomic Risk Assessment of Lifting Cement Sack Place on the Mortar Mixer

miing wraainal’ digyann Wugmdn?
L3 3INTTHAMNNUABASBLALNISIANITAMING DY ANEIMINTSUAERNS FS51Y7 UNTINTIRBNUASANENS
ZA3YTIAINTINGAAIMNG ANEIAINTIUAIENT ASIIY1 UMV RN YATAIENS

E-mail: jutatip.nul@ku.th*

Jutatip Nulsawang®’, Pensuda Phanritdum?
ISafety Engineering and Environmental Management Program, Faculty of Engineering Sriracha, Kasetsart University
2Department of Industrial Engineering, Faculty of Engineering Sriracha, Kasetsart University

E-mail: jutatip.nul@ku.th*

unAnea
g X

ﬂ’]‘u%ﬁlﬂﬂix‘iuLﬂUﬂﬁﬁﬁﬂ‘tﬂﬂ?iﬂi%Lﬁ‘UﬂQ’WLaEJﬂ‘1/17ﬂﬂ738@1’1?1bﬁt“Uaﬂﬂ?m?ﬂﬂ?iﬁ?ﬂ?u%aﬂ‘Wﬁ)ﬂﬂﬁu 91U 2 AU TuueNNTEdaU

%
o

Yuduudnsuuasewauyu lnenseaeuyuiivin 50 Alandu vagivihnisennidnanuiionnsuinuinamdaasialng n1s@nwiaseily
IalduuuUszifiures REBA, NIOSH lifting equation uaviasesiaaduliiiindruile (EMG) nan1suszidfiuainudenaunsusul s

39y
A1g

97U Final REBA Score @y fifn 12 azwuu Ardviinisenyasusulunisenuazaaniauganisenads a1 4.49 uag 8.30 aua1diu vinli

q 9

o '
sa v

naunnuiddgmaiuniseeansiideslasunsusulsaleeiui Anadevesnduliiinduilovauzyinnu EMG) seAadevasndulii
nanuilegean (MVE) Wedndufesay nduilensfii@eadiudnowasduein nduiledisawmesaluiiudreuasiuei a1 15.8 pv, 15.2
bV, 21.5 pV ke 22.1 pV auaiau kan1suszliuannudemdinisidisuriimenisyhaudsenaudunisideunsallunisen nadiléife Final
REBA Score \ad® anadnde 3 avwuu Ardsdnisenyasudulunisenuazyniiduaanisenods anaunde 1.41 uay 1.44 aua1du uay
Aadevesndulnihndaievazyhau EMG) Aornadevesrdulnihnduilegean (MVE) defndufosar nduilensfiiTeanudieuas
fuun nanuiledSawesaluiuiudienasdnuuin anasdian 11.56 pv, 9.45 pv, 11.45 uV uaz 11.32 uV augisu d9lidiiy 35% vasriaie
4 y ¥ 4 4 < v & vy au ¥ . o v
paulnindmillegean (MVE) fednudsssienisuiaiiuvesnanieannsasensuld n1sideianunsaandanudsmianiseamansle

o o w

Ay Msemans nsussdiuminsene dsiinisen eduliindaie

Abstract

This research aims to study the ergonomic risk assessment of working posture of 2 workers in lifting cement sacks on the
mortar mixer. The cement sack weighs 50 kilograms. While lifting, the employee experienced pain in the back and shoulders. In this
study, the investigators used REBA, NIOSH lifting equation assessment, and electromyography (EMG) measurements. The results of the
risk assessment before the improvement of work methods revealed that the mean final REBA score was 12 points, while the mean
lifting index origin and lifting index destination were 4.49 and 8.30, respectively. This implied that this work has an ergonomic problem
that needs immediate improvement. the mean electromyography (EMG) per mean maximum voluntary electromyography (MVE) as a
percentage of left and right trapezius muscles, left and right erector spine muscles were 15.8 pV, 15.2 pV, 21.5 pV and 22.1 pV,
respectively. The result of risk assessment after posture change is combined with the use of lifting equipment. The result was the
mean of Final REBA Score reduced to 3 points, while the mean lifting index origin and lifting index destination reduced to 1.41 and
1.44, respectively. In addition, the mean electromyography (EMG) per the mean maximum voluntary electromyography (MVE) as a
percentage. Left and right trapezius muscles on left and right erector spine muscles reduced to 11.56 pV, 9.45 pV, 11.45 pV, and 11.32
HV, respectively, which did not exceed 35% of the mean maximum voluntary electromyography (MVE). The risk of muscle injury was
considered acceptable. This research could reduce the risk of ergonomics.

Keywords: Ergonomic, Rapid Entire Body Assessment, Lifting Index, Electromyography
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Abstract

This research studies the inventory management of spare parts for a coal power plant as a case study. The objective is to
determine a policy in order to have enough spare parts for use in the specified period by the power plant. This study begins with an
examination of the behavior of spare parts requisitions. After that, Monte Carlo simulations are used to simulate the movement of
the parts by using empirical distributions to generate random numbers. The simulation is applied to analyze the proposed order
quantities and reorder points under the uncertainty of demand for each part. The research proposes 4 order quantities and 3 reorder
points, resulting in a total of 12 scenarios. The experiments show that the selected order quantity and reorder point resulted in a
sufficient quantity for use based on usage statistics and indicate that the cost can be reduced from a current inventory policy.

Keywords: Uncertain demand, Inventory reduction, Simulation
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Abstract

The objective of this research was to reduce the number of defect in glove manufacturing process, targeting as no more
than 1.5%, by applying methodology of six sigma. Studying the current situation and defining the problem indicated top three of
defects as tear defect, incomplete bead defect and swell defect. Next, the measure phase was conducted by studying flow process
of gloves production. Brainstorming with the team contributed to find out root causes. These causes were assessed their severity and
occurrence scores. The main causes of tear defect were excess lifetime of air regulator and no latex compound maturation time
control from beginning of mixing until used up. The main causes of incomplete bead defect were excess lifetime of coil of drying
oven 3 and lack of checking and maintenance of beading. Lastly, the main causes of swell defect were excess lifetime of coil of
vulcanizing oven and no defined latex compound maturation time in case of urgent production. Consequently, after improving and
controlling main causes by preventive maintenance concept for a period of 3 months, the defect was reduced from 1.698% to 1.463%.
In other words, a sigma level was improved from 3.626 O up to 3.682 O.

Keywords: Six sigma, Glove, Process improvement
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Abstract

This research aims to analyze the causes that potentially made process errors in producing new engine by applying FMEA.
The ultimate goal is to remove the potential failure modes within the production process. The research starts with studying steps of
production and pinpointing the failure modes. The standards for three dimension- assessment are setup before the assessment for
each failure mode is performed. Three dimensions composed of Severity, Occurrence, and Detection are evaluated and scored for
each failure mode. These three dimensions are calculated as Risk Priority Number (RPN). For this research, top five RPNs are agreed
for proposing the improvement and implementing solutions. After implementation, RPNs are recalculated again and shown the results
as drop down. Failure mode CC2-28 and CC2-29 show their RPN reductions from 900 to 40. Failure mode CC2-26 shows its RPN
reduction from 900 to 100. Failure mode CC1-2 shows its RPN reduction from 810 to 36 and Failure mode GE7-3 shows its RPN
reduction from 540 to 200. It could be concluded that the result of this research can reduce the failure modes within the production
line.

Keywords: FMEA, Failure mode, Process improvement
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Abstract

The purpose of this research is to reduce cost and increase performance of the high pressure pump in the powder
detergents manufacturing process by using the value engineering technique. This technique was used to analyze the value in each
functional part of high pressure pump. It was found that the primary function namely, “increase pressure” had the value of 0.66. The
plunger equipment performs this function. Therefore, the plunger part is evaluated appropriately for cost reduction. The overall goal
is to increase the durability of the plunger, thereby lengthening its life cycle. The mechanical abrasion between the raw materials and
the plunger causes damage to the plunger and seal. The creative idea was changing the material of the plunger from the original 304
Stainless Steel (SUS304) to a ceramic material. The new material needs to be resistant to chemical corrosion and mechanical abrasion.
The improvement showed the ceramic plunger had a lower wear value, resulting in an increase in plunger life. This can reduce the
frequency of seal replacement as well as the plunger. Comparing expenses over a time period of 5 years, the maintenance cost was
decreased from 996,625 THB to 547,900 THB which was 448,725 THB or 45.02 percent of decrease.

Keywords: Value engineering, Cost reduction, High pressure pump, Detergent powder
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Abstract

Plagued by a labor shortage, many retailers in Thailand have applied semi-automatic material handling systems in their
distribution centers, similar to the case study of a home improvement retailer. The case study has adopted a put-to-light system,
which is a material handling system that conveys a basket of small items and identifies a picking quantity for an operator. The
workstation consists of multiple basket locations, each representing the combination of an outlet branch and an item type. However,
the case study reveals that the average number of picking items per man-hour is low due to the allocation policy of outlet positions
within the workstation. Therefore, this research proposes and studies two factors for improving store location within the workstation,
consisting of positioning patterns and period data to calculate the walking distance of workers within the station, which affects the
picking rate. The result analysis is divided into two parts. The first part is a comparison of the new policy results with the current
pattern by the Paired-Difference Test. The results suggest that some of the patterns and the period can significantly reduce worker
walking distance with a 95% confidence level. The second analysis, by Tukey’s Honestly Significant Difference Test, suggests that the
two factors are not a significant cause of the difference in the mean walking distance of workers.

Keywords: Put-to-light, Warehouse management, Picking system
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Abstract

This research is to reduce defect in shoe sole process. Case Study: Advantage Footwear Co., Ltd. with the objective of proposing
solutions to defect problems in shoe sole process. The research process includes to study the process collect defect data and analyze
problems with Pareto Diagram. It was found that the main problems were insufficient compression of the floor, dirty workpieces, and
analyzed the cause of the problem with a fishbone diagram together with brainstorming and the theory 3 Gen. unstable temperature
and ignoring cleaning The solution to the problem is to design a gauge to measure the size of the rubber sheet. Reinforcing the piece
of rubber sheet to fill the template. Determine the appropriate temperature measurement time. That is, for every 12 compression
soles and making a warning label for using a dryer to clean it. It was found that the amount of defect compared to the production
volume before improvement was 2.18 percent, reduced to 1.49 percent when considering the characteristics of the waste, namely 1)
the floor was not fully compacted. The amount of defects from 1.01% was reduced to 0.67% and 2) dirty parts, the amount of defects
was reduced from 0.86% to 0.60.

Keywords: Reducing defect, Shoe insoles manufacturing, Analysis problem
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Abstract

This research aimed to investigate the microstructures of aluminium composite reinforced with silicon carbide and graphite
that were formed by two production routes: stir casting and mechanical alloying combined with thixoforming. The composite produced
from both processes contained 0.5 wt% of an average size of 4 um silicon carbide powder and 0.5 wt% of an average size of 70 um
graphite powder. The stir casting begins with the melting of aluminium 7075, then heated silicon carbide powder and graphite powder
were gradually added and mechanically stirred then poured in a metal mould. The sample was produced by a couple of processes:
milling the aluminium, then grinding to reduce the size of aluminium chips until they are powder and sieving to obtain an average
size of 100 microns. Then, aluminium 7075 powder was further milled together with silicon carbide and graphite powder; the total
mixing time was 20 hours. After that, the mixed powder was subjected to thixoforming at a temperature of approximately 610-620
degrees Celsius. The results of the microstructure analysis of the stir casting process revealed that the aluminium 7075 grains exhibited
spheroid grains. There was no change in the size of SiC and Gr powder, the reinforced phases were found to agglomerate. And in the
mechanical alloying process, the reinforcing powder also became finer. In addition, the thixoforming process was found to improve
the distribution of reinforced particles throughout the workpiece.

Keywords: Stir casting, Mechanical alloying, Thixoforming, Aluminium matrix composite
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Abstract

Drying of pharmaceutical granules is a process that affects the residual moisture content of the granules, which in turn
affects the quality of compressed tablets. In general, the drying process should end when the moisture content of the granules meets
the requirement. However, analysis of moisture content is usually performed by loss on drying (LoD) method, which takes time and
requires sampling of granules, making it not practical to determine the moisture content during the process. Therefore, this study
aimed to understand the use of near-infrared spectroscopy (NIRs) to determine the moisture content of lactose granules at varying
moisture levels, to identify limitations and possibilities for real-world production. NIRs spectra and granules’ moisture content from
LoD were used as dataset for prediction model which is partial least squares regression. The results showed that the use of NIRs for
moisture determination had a prediction error of + 0.7% LoD, when predicting lactose granules at moisture levels between 1 - 15%
LoD.

Keywords: Drying of granules, Partial least square, Near-infrared spectroscopy, Loss on drying method
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Abstract

The objective of this research is to study how to improve warehouse efficiency by reducing the picking distance. As
observed, the company's existing problem is an issue with the inappropriate storage locations of fast-moving items, causing problems
of unnecessary travel distances. The current improper layout of the product in this warehouse leads to the problem of not achieving
on-time delivery. This research will use both the ABC classification system ranging from high, medium, and low movements. The
proposed linear programming problem is solved by Fast-Mover-Closet-to-Door concepts with Open Solver in Microsoft Excel as the
solver tool to find the optimal solution. The result shows that the new product location and layout can significantly help improve
the warehouse efficiency in terms of decreasing picking distances from 41,435.76 meters to 29,653.08 meters, there was a decrease
of 11,782.68 meters or 28.43 percent, and the method with product sorting can increase efficiency.

Keywords: Warehouse management, ABC analysis, Linear programming
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Abstract

Nurse scheduling is one of the most important tasks that greatly affects the performance of nurses. Ineffective scheduling
may lead to health and mental problems - caused by lack of adequate rest and work stress — as well as burnout and job quitting.
To avoid a costly process of recruiting and selecting appropriate medical personnel, efficient nurse scheduling is therefore needed;
and we achieve this by help of a mixed-integer linear programming model. We expect that this approach would help reduce the
planning time, as well as the errors pertaining to the current scheduling method, while increasing scheduling fairess, which is typically
neglected in practice. In doing so, we have first collected all necessary data from experience nurses and, later, transformed them into
a mathematical formulation model with three different objectives: (i) to reduce the excess cost of operating nurses, (i) to increase
workload equity, and (iii) to increase nurse’s satisfaction measured by reducing constraint violations. This model has been tested via
a small problem setting. The results are then validated and used as a guideline for the development of an efficient nurse scheduling
program in the future.

Keywords: Nurse scheduling, Mathematical formulation model, Mixed integer linear programming
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Abstract

This work aims to design gating systems in aluminums sand casting for the prototypes of the basic shape of self-core type
solid pattern. The design variables are sprue height, pouring basin cross sectional area and cross-sectional areas of sprue. In this
research, a challenge is taken to remodel a gating system by design of casting experiments on real specimens and analyzing behavioral
simulations with Casting-Designer software. The simulation result values all the time to fill the liquid metal, liquid metal flow behavior,
solidification time and shrinkage porosity. The researchers placed a hollow cylindrical overflow in the position of the contractile region
around the filament to reduce the shrinkage of the actual casting. By changing the size of the overflow hole, it is divided into hollow
cylinder overflow holes with thickness 8 and 15 mm. The results of the simulation with the program Cast-Designer both types have
different. The simulations results of filling time behavior of liquid metal in form of hollow cylinder overflow holes 8 and 15 mm thick
had filling times of 4.03 and 4.12, respectively. The simulation results showed that the 15 mm hollow cylindrical overflow bore
specimen had a slow filling time due to the large volume of work pieces. The results of the simulation of coagulation behavior in the
hollow cylinder overflow form 8 and 15 mm thick, the solidification times were 458 and 450 sec, respectively. Due to the hollow
cylinder overflow hole 15 mm thick, the surface is exposed to more air, thus a result, the time for hardening is reduced. The results
of simulation of shrinkage behavior in hollow cylinder overflow holes 8 and 15 mm thick had shrinkage values of 1.92 and 0.44

percent.
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Abstract

The aim of this research is to enhance the efficiency of spare part disbursement and management by implementing a
computer system. The study begins by conducting a Why-Why Analysis to determine the root cause of the problem, which is the lack
of a spare parts management system. This leads to employees wasting time searching for spare parts in the store, resulting in delays
and inefficiencies. To solve this issue, the researchers adopt the 5S principles and Visual Control to organize the warehouse and store
spare parts effectively. Following this, the researchers design a spare parts disbursement system using Microsoft Excel to speed up
the process. The results show that the processing time of spare parts issuance is reduced from 20.5 minutes to 15.5 minutes, a
reduction of 5 minutes or 24.39%. To evaluate the success of the program, five store employees completed a questionnaire, and the
results indicate high satisfaction levels with both the store and the program.

Keywords: Spare parts stock, Increase efficiency, Animal feed industry
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Abstract

This research focuses on the solution of cost reduction of packaging in the logistics system of lens products for packing
goods for exporting by applying the Value Engineering (VE) method, the function of each component is analyzed and evaluated the
importance of each function according to that part. To develop packaging in logistic systems of the company used as a case study.
The results of the study found that the most affecting process and has the highest priority is the product classification. Therefore, an
improvement approach has been proposed by replacing the use of expensive stratified materials and non-recyclable by a material
for non-slip sheets (Slip sheet), which is cheap and can also be reused. Not only the Value Engineering method that has been used
initially but Analytic Hierarchy Process (AHP) method has also been chosen, which based on three key criteria: price, weight, and
safety. From the actual test, it has been found that the Grip sheet anti-slip mat has the highest priority. And can reduce logistics costs
from 2,712,680 baht per year to 1,835,704 baht per year. This means 876,976 baht can be reduced each year, representing 32%.

Keywords: Packaging logistics, Logistics cost, Value engineering, Analytic hierarchy process
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Abstract

This research aims to analyze the reliability with the maintenance cost of equipment in a continuous manufacturing
process for improving the preventive maintenance (PM) plan where only the rotating equipment is analyzed. The research started by
collecting the maintenance history to determine the equipment's time to failure (TTF) in manufacturing from Year 2018 to 2021. The
obtained TTF data was used to find a suitable statistical distribution and then analyze the reliability. After that, the appropriate PM
intervals were determined according to the reliability that minimized the total maintenance cost. Results from the analysis showed
that blowers were the equipment that had the highest breakdown time. In addition, the appropriate statistical distributions were
Weibull distribution and other Weibull-related distributions including normal and exponential distributions. The results from the
reliability analysis with the maintenance cost could be used to determine the appropriate PM intervals that minimized the total
maintenance cost where the total maintenance cost of the rotating equipment in the case study manufacturing process was reduced
from 826,597.60 to 386,833.56 baht per year or reduced by 53.20 percent.

Keywords: Preventive maintenance planning, Reliability analysis, Weibull distribution, Maintenance cost
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Development of Garden Waste Shredder Machine Using Quality Function Deployment

v

g0iad Funsan’ suA weser Wty waes audes Junnd
MATYIAINTIUGATNNT AMEIMINTTUANARS UINEITEYTN

E-mail: ruephuwc@eng.buu.ac.th*

Ruephuwan Chantrasa’, Thanawadee Pedyod, Charnchai Phontri, Somsiang Chantasee
Department of Industrial Engineering, Faculty of Engineering, Burapha University

E-mail: ruephuwc@eng.buu.ac.th*

unAnga

nuideliiiingUuszasAiieeanuuuiarimuiasesgesiauisld- luliidwsuldauluduinerde drdnou wazaunensvuingeu
MensUTEENANSEUINN T NERSUTLazIATAN1IN T eMNTILTsRMAIN (QFD) NUdBluswmnsimuaAudeinsuanddlan
nsdunwainguiiog 13l 30 au AnUuldUssend QFD e nuanudnvuzduvaiavea’odng Jamuiiaudnuasd wedand
sziiupudftygegn 3 drduusn laun avudaludie (seu/nd) dasnisdes [landu/dilu) uasirdwewewes useh) 1ntuldesnuuy

a 4 o o o A a a v ao a 9 a &l v o A v ' a
LIARTEUATRIINIT NI 4 LUU uazARdeNLUIARTVINzaLTIgae T Ussliulade wnAaildsunisAndentignesnuuuedvasidunuas
1 & v - ' a vt @ Ao v a o v Y o v o 3 v 3

ahaduduuuuiniosdosiauidiiluligsdnvasnddgfe Muawesinivuia 2 usel ludiadn 3 TuiieTaguanndauiigs amnse
wasuilarieds 4 do TUunamuaunsyhauanidy gesmsiaiildvuinduriigudnalsgan 30 Tadwes kanisvaaaunisidaunudn
wiosdnsvhauldmuandmvnedidun enciusasinisgesiildaandurz.1 Alansu/dalus Wesndrandmaneiiadly 100 Alansu/dalug
wenNl vnakaziMinvesAIansIsalAunn e manefmualy

°o o w

Adfiny: ihsesgeeneld-Tuld maimundniue wellanisnsenenihnilnunim

Abstract

The objective of this research is to design and develop the garden waste shredding machine. The target users of this
machine include resident area, office, and small garden. The product development technique and Quality Function Deployment
technique (QFD) were applied in this research. In the beginning of this research, the primary requirement was determined by
interviewing 30 people before applying QFD to determine the technical characteristics of the machine. It was found that the three
most important technical characteristics were blade speed (round per minute), shredding rate (kilogram per hour) and motor work
power (horse power). After that, four different design concepts of the machine were generated and the best design concept was
selected by using factor rating method. The details of the selected design concept were developed and the prototype of the shredder
machine was built. Its main characteristics were to use a motor with 2 horse power and three high speed steel blades. In addition, it
was able to move with 4 wheels and had an emergency control button. The maximum diameter of the branch that the machine can
shred was 30 millimeters. The test results showed that the shredding machine can attain the target requirements except the shredding
rate which was 72.1 kilogram per hour, less than the target of 100 kilogram per hour. In addition, the size and weight of the machine
were higher than the target requirement.

Keywords: Garden waste shredder machine, Product Development, Quality function deployment technique
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Abstract

This research investigates the effectiveness of pre-heating and buttering techniques in improving the weld quality and
weldability of dissimilar welds between cast iron (A536) and carbon steel (A36) in shipbuilding applications. As the welded joints of
cast iron have a high strength of about 700 MPa, making them suitable for use in appendages such as the propeller shaft, strut, and
equipment, which can reduce the part thickness while maintaining mechanical strength and reducing the overall weight of the ship.
However, welding these appendages with a ship body made from carbon steel can cause cracking in the weld. The experimental
study investigated various procedures as follow: (1) Welding without pre-heat and buttering (Control) (2) Welding with preheat (PH) (3)
Welding without pre-heat and use the buttering technique (BW) (4) Welding with pre-heat and use the buttering technique (PHBW).
Non-destructive testing (NDT) and destructive testing (DT) were used to evaluate the welding quality of the specimens. The results
revealed that pre-heating the base metal prior to welding significantly improves the weld quality and reduces the likelihood of cracking

and other defects. Additionally, using buttering technique further enhances the weldability and strengthens the welded joint, with
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the buttering layer thickness impacting the tensile strength and hardness. The preheating did not have a significant effect on the
qualities of the welded joint. The fracture type is brittle, as determined by the bend test. Therefore, it can be concluded that using
preheating and buttering technique together helps to strengthen the weld with joint efficiency up to 90%. This study highlights the
importance of effective welding techniques in improving the performance and safety of welded structures in shipbuilding applications.

Keywords: Dissimilar welding, Cast iron, Carbon steel, Buttering, Preheating, Strut repairing
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Factors Influencing Electric Vehicle Use in Thailand : Factor Analysis Approach
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Abstract

Currently, the number of electric vehicle users in Thailand has grown exponentially, but it is still fewer compared to the
number of Internal combustion vehicle users due to several factors. This study is thence conducted to study the influencing factors
that affect the use of electric vehicles in Thailand, together with the relationships among influencing factors in three main areas,
namely the technology acceptance of electric vehicles, the decision making to purchase-and-use electric vehicles, and policies that
affect the decision making to purchase-and-use electric vehicles. This research is a quantitative research that utilizes questionnaires
in the data collection process, in which 30 electric vehicle users are randomly sampled in a pilot test. The collected data are later
analyzed by descriptive statistical and factor analysis methods. Our computational results indicate that, for the technology acceptance
aspect, users mainly focus on environmental concerns, while they are more concerned in safety and battery life issues in the latter
two domains, respectively. Furthermore, the results from factor analysis show that, among a number of investigated factors, they
could be combined and grouped into 9, 9 and 4 groups for technology acceptance, decision making to purchase-and-use electric
vehicles, and policies that affect the decision making to purchase-and-use electric vehicles, respectively. We expect that the results
of this study would provide valuable insights and so guidelines for the development of policies by both public and private sectors
that enhances the use of electric vehicles in Thailand in a sustainable fashion.

Keywords: Electric vehicle, Technology acceptance, Decision-making, Policy, Factor analysis
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Influence of Specimen Preparation Process to Mechanical Properties for Sheet Metal
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Abstract

This research aims to investigate specimen preparation of the tensile test process for identifying the mechanical properties
of sheet metals. Materials used in this research are High Strength Steel SPFC590 with a 1 mm thickness. Specimen preparation is based
on the ASTM E8/E8M Standard test. Comparison is obtained from 2 processes: 1) Blanking Process and 2) Computer Numerical Control
(CNC) Process, and Clearances are 3% and 8% of the thickness specimen. After that, the prepared specimens were tested to find the
mechanical properties. As a result, the cross-sectional area used CNC preparation was rectangular shape but Blanking Preparation
shows die-roll, shear surface, and fracture surface. Therefore, the different specimen preparations resulted in different mechanical
properties. Specimen prepared by CNC process was taken the maximum load in the tensile test. Blanking preparation with clearance
at 3% according to the thickness of sheet had a similar result with the CNC preparation in which the value was 95%. Then, when
increasing clearance to 8% according to the thickness of the sheet, the specimen was taken with a lower tension force because of
numerous fractures on the surface. This result can be utilized in choosing the optimal specimen preparation process.

Keywords: Tensile test, Mechanical properties of sheet metal, High strength steel
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Applied Failure Modes and Effects Analysis for Improve Maintenance System for Hammer

Mill Machine

135U Aannisdt aiend fiyadad! toun ygning
913N SNgRaINNIT AsImnTsueans andumealulagunuiu
Zunivimnssuwanmsetind Augdmnssumans andumalulagunuiu

E-mail: vorrathon.ti@pit.ac.th*

Worrathon Tilokkarn®, Sawitree Phieboolsilapa!, Anek Bumkwang?
Department of Industrial Engineering, Faculty of Engineering, Pathumwan Institute of Technology
2 Department of Mechatronic Engineering, Faculty of Engineering, Pathumwan Institute of Technology

E-mail: vorrathon.ti@pit.ac.th*

unAnge
wiadld (hammer mil) Wuedasdnsiidunszuiunmssuiulunsudnemmsdnd imihiiunges TngRverivu dudsuds ien

o < Y o 1o o o v & o Y a X T T L $ eogva =
A7.|']'J<[f1/‘l‘$ﬂ LW@ImWUU']WLLﬁgﬁﬂﬁ']uﬁ'WﬁUu']\anﬂLllﬂEJ\‘iﬂﬁ$U'lUﬂ']iﬂﬂ1‘U ‘{jiy]%']wLﬂWUUWU'J']Lﬂi?NIﬂJﬂJﬂ'ﬁ‘ViE!WU?JEJﬂﬁQ WWIWLﬂ@LUUﬂ'ﬂﬂJQQ‘JLﬁU (6

o
v O = o

big losses) 4 ulunsvuaunisnan fafuisdududesusulguieannnugyidediiatu Insazduannisinssidgmiliatudoun uls
#1aUan (fishbone diagram) siesnaziiaszsiismansenuantaminintu eldlumsiinszsiennistadesuaznansznu (failure modes and
effects analysis : FMEA) Tngtnassinisussidiuasuiulivunzausuededls Wolinsied FMEA udnadwsiiléfe azuuuaiudss (risk priority
number: RPN) i1 RPN aziflushvsuenisazuuumnuidosiieiedsiandoms deldnzuun RPN udifsrinisinnesiutazernsidefiietu
ilenauumslunisuduusaileanaziuu RPN fiatu Fawnaurifisossuussiolunsdifinsuuy RPN 1100 15 azuuy axfiohfimnudssgs
Rosuiuuse Tun1sufudssszuunistigsdnen (maintenance) azudseanidu 3 1nsnis il Luaun15U1395n¥198awea (autonomous
maintenance: AM) asniinaumiiades 2.4Wun15U1595nw13ad0917U (preventive maintenance: PM) 999119901133 3.4kun1sgeulvg
(overhaul) ApunsufuugmuIaziuumNdssiniesinsasdoveniniy 1,282 avuuu ndsuuusiiasuuunnudssiieiosdnsasidems
Wiy 1,112 aziuy widufiazsuuunnudesdindosinsasdemeanas 170 avuuu Andy 13.26 Wosiiud

1Y

AdfARy: NIATIERINTTRTDAYNANTENU NMUNFISNY Lesedli

3

Abstract

Hammer mill is a machine that is the starting process in the production of animal feed. Hammer mill crushing raw materials
such as cassava, taro, corn to get the size and proportion for pelletizing to animal feed. The problem was found that the hammer
mill stopped is 6 big losses in the production process therefore, improvements are needed to reduce the losses from 6 big losses.
Starts by analyze the problem with a fishbone diagram. Later, will be analyzed the impact of the problem and used it in failure modes
and effects analysis (FMEA). Target of FMEA is the risk of machine failure or damaged. Risk priority number (RPN) indicates is the risk
score that hammer mill will be damaged. The RPN score is obtained, it will analyze each failure to plan how to improve to reduce
risk of machine failure or damaged (reduced RPN). The criterion that must be improved is in the case where the RPN score is greater
than 15 points that considered high risk, needs to be improved. The improvement will be divided into 3 types as follows: 1.
Autonomous maintenance (AM) of the operator. 2. Preventive maintenance (PM) of maintenance technicians 3. Additional overhaul.
Before improvement found that the risk that the machine will be damaged is 1,282 points. After the improvement, there is a risk that
the machine will be damaged equal to 1,112 points, the risk that the machine will be damage reduced by 170 points that was 13.26
percent.

Keywords: Failure Mode and Effect Analysis, Maintenance, Hammer mill
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Abstract

Precast concrete component production is an important part of off-site construction technology. The main construction
activities are substantially moved to the factory so that the production process and the environment can be managed to achieve
higher efficiency. The design of the production process needs to consider all constraints related to the size and shape of the factory
site. This research was conducted to determine the location of the factory at the land of a participating private company. The layout
and the production process were designed in accordance with the area, which resulted in a factory that was divided into 4 lanes, 9
rows per lane, including the design of new machines to help achieve semi-automatic production with lower investment than the
commercialized technology from abroad. As a result, there are 2 production methods, namely Multi-lane Circulatory Pallet (MLCP),
and Single-line Circulatory Pallet (SLCP), then the advantages and disadvantages of each method are analyzed. Finally, it is an
estimation of the investment and cost-effectiveness analysis of the establishment of this new foundry. The results of the new factory
design indicate that the precast concrete production business can be initiated at a lower investment cost and suitable for the potential
of medium-sized construction companies.

Keywords: Precast concrete, Factory management, Semi-automation, Production system, Off-site construction
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The Development of Upper Frame’s Rucksack Suitable for Cadet’s Back
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Abstract

Rucksack is an important tool for soldiers to complete their missions by containing objects. Rucksacks that are suitable for
the posture will allow the soldier to move comfortably during their missions. It also reduces tiresome and pain from holding the
weight for a long time. Rucksacks that Royal Thai Army uses currently have the upper frame that is not suitable for the upper back
part and can cause physical pain if wearing for a long time. This research aimed to reduce back pain from wearing rucksack in cadets.
It was found that the upper frame is not bent to suit the upper back and there was pressure on it and shoulders. There was no
material to protect the back from the pressure of the rucksack. The data was collected by measuring the curve of upper shoulder
because it is the area that is pressed and to design the suitable rucksack’s upper frame for the cadets. The sampling was purposive
and there were 91 cadets in ordnance engineering. After that, 2 new designs of the frame were created. The first desien made the
bending part to be the same as back curve and to allow upper frame to fit and close to the back. The second design made the
bending to be in trapezoid so it can reduce the pressure on shoulders. The 3™ option was the same original design. All designs were
wrapped in protection material as ethylene vinyl acetate sheet. The evaluation form was completed by 30 cadets who wore rucksacks
of each design randomly carrying 10 kilograms of weight and rush for 3 miles. The result of satisfaction from wearing the rucksack in
design 1,2, and 3 were 4.10, 4.40, 3.37, respectively. It can be indicated that the frame that had been adjusted has satisfaction in high

and very high level from reduction of back pain for cadets.

65



r UnIoNe1as) The Conference of Industrial Engineering Network (IE NETWORK 2023)
6U KU mnuasAIdas N15UsEYUAYINITUINUIAINTTUGAFMNTT UsednU 2566

ASSAINSSUAMANS ASS1E 11 - 12 wgunnau 2566 Tssusulusvisu unsud et Sviavays

Keywords: Rucksack, Back curve measurement, Flexible curve rulers

66



r’ UnIoNe1as) The Conference of Industrial Engineering Network (IE NETWORK 2023)
AU KU InvasAans N15UsEYUAYINITUINUIAINTTUGAFMNTT UsednU 2566

ARSAINSSUMANS ASS1E 11 - 12 wqunau 2566 Lssusulusvidu wnsud iven Javinvays

mMsmuIsEIUNMIauAuduiledes nsdifnuusenddandensng
A Development of Storage System for Sub-unit Goods:

A Case Study of Construction Material Company

WS YU NS waan? 2l Snundl? igainad A
N9 IAINTIUYAAMNITUALNITNER ANLIFINTINANENT UM INGIRDAWATUATUNS
2AugILnamMnTINEINTEY AMYIMNTIUAENS UNTINYIRYAUATUATUNS
E-mail: 6310120064@psu.ac.th*

Narawut Khunphuang®’, Chukree Daesa? Wanida Rattanamanee?, Wanatchapong Kongkaew?
Department of Industrial and Manufacturing Engineering, Faculty of Engineering , Prince of Songkla University
2Smart Industry Research Center, Faculty of Engineering, Prince of Songkla University

E-mail: 6310120064@psu.ac.th*

%
av o g o

NuidelidunsusulssssuudnfviudmiedesluadsdmiiedudesnsddnumuigviTagneasie nnisAnudeyanuing

a

Aanssulunszuaunsieundn 3 Aanssy lawn nsvifududn msussadaeiaua waznisdmivaud nsvhauluusasnssuaunisiiay

v

atlaeiinanadelunisviiay 655 uidl Usgnauludie nseuiunsyiifudud 290 Wi nsguIunIusTadusiaum 270 wiiuagnszuIung

Fafivdud 95 uidl uddeildvihnmsuiulgdudumeanssuiunmsisuduiuaznssuaunsdaiuaum n1susulssiindsdumnaugiunis

U
¥

anaugauiUaTlun s (ECRS) Fasmadnddmiunisuiuussndsdumludiuvenssuiunsiisuaud lauilunisuiuugsiumisnii

a2 v A

VAUANRVUIANUTT895UNNT 19T LALILELNINITYINOIUATUIINLAY 35 LUAT WED 5 lATEINaliaT luianssunsvisuduamde

e

ol

179.10 wilanas 38.24% uarludiuveanszuiunsdaivdum lavinisuiulssiuildnuanpuiiiduiuiiivduiuas Saaadoulnd

A e & Ao & a v ) ° ) oqva & A v & & a v a v oq v o
AU IUNUNIALNUAUAN IWEJﬂ'ﬁLWN“UuTNQ']U'Ju 20 YUIN ‘V]'ﬂ“lﬂLﬂﬂWuWﬁaﬁﬁUﬁuﬂWN?ﬂ“UuLLﬁ3ﬁuﬂ']UuV|'NLﬂuuaEJaﬂ WWIWﬂ'ﬁW'N']u“U@Q

winnuazaInunTulszneuiumsyhihessysiumisvesdud iwelindnnuainsadfdumlaieiu dwalinalunmahonunduiuvug

1l

ag71 62.32 uritanad 34.40% waeINNsUTUUTIRanTsluAdEuA A laeTINaAAIRIN 385 Wnde 241.42 Wiiviseanal 37.29%

Adnfty: YT sedendadum ECRS adsdum,duAvilstos dusianneaing
Abstract

This research aims to improve the sub-unit storage system in the warehouse, which is a construction materials trading
company. From studying the data, it was found that there are three main activities in the working process, including receiving goods,
packaging goods, and storing goods. The work in each process is slow. On average, the working time is 665 minutes, consisting of
receiving goods process taking 290 minutes, packaging goods process taking 270 minutes, and storing goods process taking 95 minutes.
This research has improved the receiving goods and storing goods processes by modifying the warehouse layout in conjunction with
implementing ECRS. As a result of the warehouse layout improvement in the receiving goods process, the location of the receiving
area has been adjusted to accommodate wider space, and the work distance has been reduced from 35 meters to 5 meters, resulting
in a decrease in the time of receiving goods activity to 179.10 minutes, a decrease of 38.24%, and in the storing goods process, the
improvement was made by reorganizing the space from the previous storage area for slow-moving products and materials to a storage
area by adding 20 shelves. This creates more space for products and reduces the number of products on the walkway. This makes it
more convenient for employees to work, along with label the product's location to allow easier access. As a result, the working time
after the improvement is 62.32 minutes, a decrease 34.40%, and the overall working time has been reduced from 385 minutes to
241.42 minutes, or a decrease of 37.29%.

Keywords: Improve warehouse layout, ECRS, Warehouse, Sub-unit goods, Construction materials company
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Simulation Modelling for Line Balancing of Blood Transfusion Kits for Kidney Disease

Case Study : M.E. Nikkiso Co., Ltd
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Abstract

This research is to study the steps used in the production of blood transfusion sets for kidney disease, a case study of
M.E. Nikkiso Company Limited. From preliminary study found that the actual cycle in production is greater than the takt time specified
by the production planning department resulting in delayed product delivery. Therefore, in this study, the purpose of this research is
to study and find ways to increase the productivity of this production line in order to meet the demand. The researchers used
simulation principle with Arena program as a tool to help in analyzing ways to increase productivity. The generated model was tested
for validation against the real system using a t-test hypothesis using Minitab program. The hypothesis testing result show that the
simulation model can be substituted the real system. Then, the researcher analyzed the bottlenecks that occurred in the production
line and tried to increase the number of employees in some steps. From the experimental results, it was found that increasing the
number of employees from the original 18 employees (working overtime for 3 hours per day) will use more employees to 25
employees, which will result in the average production from the original 12,951 pieces per day as an average 15,352 pieces per piece
or equal to 18.54% increasing. In terms of net income after deducting labor costs and waste generated, it was found to have increased

from an average of 757,356 baht per day, to 902,415 baht, representing an increase of 19.15%.
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Improving Standard Times in Engine Assembly Processes to Increase Productivity
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Abstract

This research aims to improve the standard cycle time in the assembly process of engine cylinder head parts of a sample
company from data collection and analyzing the root cause of the problem through questioning techniques, why, why It was found
that valve nail came out of its socket while turning the valve core during assembly. Because the working point is narrow, workers
cannot press valve nail against the spring all the time. As a solution, the researcher proposed to provide a device that can work in a
narrow space to assist in pushing valve nail at any time while assembling the spring. by choosing to test 4 types, consisting of
chopsticks, metal sticks, erasers and plastic sticks. Test results showed that erasers and plastic sticks are generally available, low-cost

materials. It did not cause damage to the valve stem, but when used for a long time, the eraser would tear and had to be replaced.
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The researcher therefore chose to use a plastic rod as a material to press the valve nail against the valve stem spring. The improvement
result can reduce the standard cycle time in valve nail assembly process from 57.84 minutes per machine to 33.65 minutes per
machine, decreasing by 24.19 minutes per machine, representing a decrease of 41.82 percent around the production time. Total
reduced from 80.30 minutes per device to 55.11 minutes per device. Increased production capacity from 5.98 engines per day per
person to 8.71 engines per day per person, an increase of 2.19 units, representing an increase of 36.63 percent, able to produce
cylinder heads engines according to customer needs at 520 units per month. Reducing the production staff from 4 people to 3 people,
reducing 1 person, representing a decrease of 25 percent, resulting in an increase in productivity from 0.012 machines per minute per
person to 0.018 machines per minute per person.

Keywords: Why-Why Analysis, Seven Wastes, Productivity Rate, Standard Time
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Abstract

The sample company is a contractor to produce a cover for a pressure cylinder cover for a medical device manufacturing
company. The production process is drilling and tapping, from collecting data with flow charts of the production process, it was found
that there were 9 steps in total, with a total production cycle time of 145 seconds per piece. From the observation, there was a
problem in step 9 due to employees being unemployed from waiting for the machine to work automatically up to 91 seconds, make
employees utilization only 42.60% and the productivity rate before improvement was only 24.75 pieces/hour/person. This research
aims to improve the work process of employees to increase productivity in the production process of water pressure cylinder cover
parts. with the selection of industrial engineering tools consisting of 7 waste improvement principles, multiplicative activities chart,
type of man - machines, equation for calculating the maximum number of machines that employees can control. Comparing results
by calculating employee utilities and productivity before and after improvement. The improvement results showed that employee

waste of time was reduced from 94 seconds per production cycle to 23 seconds per cycle time, a reduction of 71 seconds per cycle
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time. representing a decrease of 75.53 percent, employee utilities increased from 42.60 percent to 168.27 percent, productivity

increased from 24.75 pieces per hour per person to 49.51 pieces per hour per person, an increase of 24.75 pieces per hour per person,

accounted for 100 percent.

Keywords: Multiple Activity Chart, 7 Wastes, Productivity
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Study of Controlling Rail Guided Vehicles Number in a Construction Distribution Center
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Abstract

Transferring has been a necessary non-value-added task in the picking activity. Coupled with the recent labor shortage in
the industrial sector, a case study distribution center had implemented Rail Guided Vehicle (RGV) for transferring pallets between
buildings and across multiple semi-automatic systems. This research aims to study the effect of controlling the RGV number in the
distribution center on makespan, waiting time, and utilization of the RGVY, which accounts for the number of pallets per traveling
cycle, and analyzing the appropriate number of RGVs for the area where the direct-to-customer home delivery service (Delivery
Service: DS) is organized. The results of a system with a limited number of tasks and a different task generated time revealed that as
the RGV number increases, the makespan, waiting time, number of pallets per traveling cycle and RGV’s utilization decrease. The
experimental results did not change linearly with the number of RGV and tend to remain stable because of an increase in idle RGV
and blocking due to congestion issues. The experimental results suggest that the appropriate number of RGVs for the DS work area is
4 units.

Keywords: Rail guided vehicle, Distribution center, Semi-automation system
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Bunk Bed Folding Table Prototype for Appropriate Sitting Posture
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Abstract

One of the main activities for students is reading and writing. These activities can be performed in both paper-and-pencil
method as well as using a tablet device. According to a survey of student behavior in a dormitory, it was found that although the
dormitory had standard sets of tables and chairs available in the student bedroom, many students still spend a lot of their time
working in bed. Especially the ones who slept on the top of the bunk bed. The major reason is the difficulty of getting up and down
from the upper bunk to the desk. As a result, working posture while lying in bed is not ergonomically appropriate such as kneeling,
laying, and sitting posture with large back and neck bending. These inappropriate postures could eventually be the risk of long-term
health problems in students. Therefore, this current study is aimed to design and build a prototype of a folding table that can be
easily assembled into the dormitory bed. Postural assessment is performed by analyzing major joint angles of the student volunteer
while using the prototype. The Rapid Upper Limb Assessment (RULA) technique is also utilized. In conclusion, the user has a better
working posture. The RULA score has decreased from 5 to 4, meaning that it can effectively prevent student health risks.

Keywords: Table Design, Sitting Posture, Bed, RULA, Student
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Reduce Waste in Drinking Water Production Process by using Quality Control 7QC Tools
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Abstract

This research aimed to improve and solve waste problems in drinking water production process of Wongsingha drinking
water manufacturer. The problems in drinking water production process were analyzed by checking TDS, pH, and direct visual
inspection. It was found that the waste generated from the drinking water production process consisted of sediment, algae, chlorine,
odor, and compounds such as hardness, lead, iron, manganese, fluoride, and chloride, which were important factors that caused
waste in the drinking water production process. Therefore, the production process was improved by applying 7 quality control tools
(7 QC Tools), techniques for calculating the process potential capability Cp), and the intrinsic capability index of the process (Actual
process capability index Cpk) before performing problem analysis with Minitab. Before the improvement of the drinking water
production process, the total water solution content exceeded the standard average at 5,889.67 mg/|, the acid-base value exceeded
the standard average at 329.00 ¢/, and the average waste from sediment was 1.57 cubic meters. After improving the drinking water
production process, the average total aqueous solution was 5,794.67 (mg/l), the waste was reduced by 1.64%, the average acid-base
was 237.33 g/|, the waste was reduced by 38.63%, the average amount of waste from sediment was 1.45 cubic meters, and waste
was reduced by 8.47%. These results were reduced to be under the standards of drinking water in Thailand according to the
Department of Medical Sciences, Ministry of Public Health.
Keywords: Process Capability, Control Chart, Statistical Process Control, 7 QC Tools
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Abstract

This research presented a hot-wire flux-cored arc welding process (Hot-wire FCAW) for carbon steel-based JIS G3101 grade
SS400. The hot-wire FCAW was tested at 150 °C and 250 °C and compared with the results of FCAW without heating wire. After that,
the obtained welds were inspected by visual and penetrant testing methods including analyzing the macrostructure characteristics to
assess weld appearance, weld quality, defects, and dilution rate. From the research results, it was found that the heating of FCAW
wire heating during welding resulted in reduced weld width and increased convexity and dilution. It also found that the FCAW without
heating wire and the FCAW with hot wire at 150 °C exhibited porosity and wormhole defects that were larger than the requirements
of international standards. In the case of FCAW with hot-wire at 250 °C, the result showed defect-free with quality weld in both on
the weld surface and the inside of the weld. In addition, this research also presented the effect of square butt welding of non-groove
SS400 by the hot Wire FCAW process. It was found that the welding specimen that went through the process had deep penetration
and complete fusion without any defect. The weld could resist bending force and has good tensile strength with a high joint efficiency
of 91%. In addition, it was found that the quality of non-groove butt weld obtained by Hot Wire FCAW was good and the mechanical

properties meet the requirements according to international standards.
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Abstract

This research aimed to compare between the efficiency of Extended exponentially weighted moving average control chart
(EEWMA: EE) and that of Double modified exponentially weighted moving average control chart (DMEWMA: DME). It also aimed at
having technique of Improved fast initial response (IMFIR technique) applicable to the two charts aforementioned. What’s more, in
this research, the data was determined as Weibull distribution with Shape parameter (f3,) equal to 1 and 5, Scale parameter ()
equal to 1, Smoothing parameter (/1) equal to 0.07, 0.15, 0.2, and 0.3 in turn. Meanwhile, Extended exponentially weighted moving
average control chart (EEWMA) was determined as 0.2 and 0.3 whereas Double modified exponentially weighted moving average
control chart (DMEWMA) and shift size of the procedure (0) of all charts were equal to 0.01, 0.05, 0.09, 0.1, 0.3, 0.5, and 1
respectively. In the meantime, data was simulated by using Monte carlo, together with repetition 10,000 rounds. Additionally, the
criteria for evaluating efficiency of control chart was considered from Average run length (ARL) when the procedure was out of
control (ARLl) . According to the findings, it appeared that DMEWMA control chart and IMFIR- DMEWMA counterpart showed the
best efficiency close to each other for the change of small-sized procedure.
Keywords: Extended exponentially weighted moving average control chart, Double modified exponentially weighted moving average

control chart, Improved fast initial response, Average run length
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Abstract

This research is a study on the safety management of children's toys. The researcher collects data on playing patterns of
toys and toys in each age group from the sample group, which are parents and teachers of children from 3 months to 12 years old.
In addition, the research team collected data from interviews, questionnaires, and observation forms on children's playing behavior
for 480 people. The data collection results revealed that the number of children who have experienced accidents from toys accounted
for 26% of the total. The age range where accidents and injuries from playing with toys are most common in children during
Preadolescences is between 9 and 12 years of age. The most common characteristics of toys that result in accidents are small toys,
such as models or blocks, accounting for 18.86%. Furthermore, the danger of playing with toys is the occurrence of injuries, bruises,
and bleeding wounds—the method of action after the accident from most questionnaires. Parents noticed what the injury was like
first. After that, first aid was performed. Finally, guidelines for preventing accidents from playing with that toy. Child caregivers should
always supervise children aged 3 months to 3 years when playing with toys. Because children in this period are in a range of
developmental stages, especially the small muscles, emotional, social, and intellectual, they become more used to using their arms.
However, they are still unable to differentiate the dangers by themselves. In the case of children aged 4 to 12 years, parents or
teachers should be observed at a distance as appropriate because children in this period can think of reasons and systematic solutions.
However, teaching how to play the right way is necessary first to prevent potential hazards.

Keywords: Safety, Children's toys, Danger in children, Danger prevention
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Abstract

The objective of this research is to study the procedure of cheese slices packing process and the waste reduction incurred
in the procedure of a case study. The procedures of cheese slices consist of four main steps 1) grinding cheese; 2) boiling cheese; 3)
packing cheese slices; and 4) wrapping cheese slices and packing them in crates. The mass balance principle was applied where only
product defects are used to determine to processes to figure out the process that caused the loss of the main raw materials in the
fabrication of cheese slices packing process. It found that the procedure of packing cheese slices caused the most loss on average,
about 10 percent, with the nature of waste and the proportion of waste as follows: 1) 3.1 percent of waste from cutting, 2) 2.8 percent
of not-fully-filled cheese slices, 3) 2.8 percent of leaking plastic seals, and 4) 1.2 percent of other kinds of waste. Moreover, the
analysis of the main problem by applying the principle of Why - Why Analysis found that: 1) the problem of waste cutting was caused
by not specifying the lifespan of the cutting blade; 2) the problem of not-fully-filled cheese slices caused by a lack of inspection and
maintenance of the cheese boiler machine before the start of production; and 3) the problem of leaking plastic seals caused by there
is no apparent cheese packing machine maintenance plan and program. Preliminary troubleshooting has solved the problem of waste
cutting by determining the lifespan of the cutting blade at about 900,000 times. This can reduce the problem of waste cutting from
3.1 percent to 1.1 percent, or the average amount of waste cutting from the original average of about 761 kilograms per month to

about 269 kilograms per month. It represented a reduction in the value of the loss of about 196,800 baht per month.
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Abstract

Nowadays, laser welding is used in a wide variety of applications, including the production of automotive parts, aircraft,
and jewelry. Especially in advanced manufacturing mold repair welding. for close sufficient for the mold to be effective before it is
damaged. The objectives of this study were 1) to study the parameters affecting the weld bead, such as the arc current, pulse
frequency, pulse duration. 2) to study the macrostructure and the microstructure of the weld bead. In this study, SS400 grade carbon

steel was used with a Nd-YAG laser and stainless-steel welding wire grade 316. The results from the study of the macrostructure of

the weld bead are small at the micrometer level. The average height of the weld bead was 332.01+36.06 LLm. which is smaller than
other types of welding. The base metal area of the weld consisted of a ferrite and pearlite structure, which was unaffected by the
welding heat, according to the results of the microstructure study. As a result, the microstructure of carbon steel of the SS400 grade
is unchanged. It was found that the microstructure of the weld bead consisted of a variety of structures. where the weld region is
characterized by columnar grains and dendritic ferrites are evenly distributed in the austenite structure. The dendritic structure is fine
grain at the weld zone and the dendritic grain grows in a random direction. According to research on this type of structure, the
hardness and wear resistance of the weld line tends to increase, and the results of the study of parameters affecting the welding line

found that if the welding current, Pulse Duration, and pulse frequency are low it will result in a smaller tendency of the weld line.
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But on the other hand, if the welding current, Pulse Duration, and pulse frequency are higher, the larger the tendency of the weld
line will be. This can be used as a guideline for repairing the welding of industrial molds in future research studies.

Keywords: Nd:YAG laser process, Microstructure, Macrostructure, Carbon steel
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Development of Added Value of Stringless Bee Honey by Applying Kano Model Technique
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Abstract

Honey from stingless bees is one of the important-income-generating products that drive the community-level economic
in Narathiwat Province. Fresh honey after harvesting is sold without any value increasing process, although the selling price that had
passed the processes is noticeable than those fresh honey. So, this research aims to develop a device to increase the value of
stingless honey by applying a Kano model technique. The need data of 45 people from 14 community enterprise in Narathiwat
Province were collected. The main factors that affect device development consisted in 6 aspects: 1. design factor, 2. functional factor,
3. safety factor, 4. production factor, and 5. price factor. Study result of factor to develop equipment for increasing the value of
stingless honey were 2 factors. Attractive attributes: product priced was appropriate and figure (width x length x height) of equipment
was also suitable. One-dimensional attributes: equipment constructed by considering the safety of structure and convenience to
operate. It also had a safe humidity in storage of honey. Dehumidifier techniques by heating and reducing chamber pressure (vacuum)
were employed. Finally, the research presented the basic concept of the honey dehumidifier.

Keywords: Bee Honey Reducing the joy of honeybee stingless Kano model technique
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Abstract

In planning the transportation route of the case study, a company receives and distributes paper products. From the work
survey of the company's warehouse, planning routing in the shipping department based on the experience of employees. Therefore,
the obtained delivery routes are not guaranteed to be the suitable routes. In order to obtain the suitable routes, we use the Large
Neighborhood Search Algorithm (LNS) for solving the vehicle routing problems. The objective of this study is to reduce the total
transportation cost and to find the optimal routes. In the experiment, we have divided our customers into two groups, 120 customers
in the shipping zone and 277 customers outside the shipping zone. We used the LNS Algorithm via the VRP Spreadsheet Solver. The
results showed that the cost of transportation by pickup trucks decreased by 53.15%, and the cost of transportation by the three
intermediate four-wheeled trucks decreased by 29.41%, 15.79%, and 2.94%, respectively. However, six-wheelers have increased
transportation costs due to cost-per-capacity limitation.

Keywords: Vehicle routing problem, LNS algorithm, Transportation costs, VRP spreadsheet solver
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Abstract

A suitable price promotion strategy is essential to effectively attract customers, particularly through promotions and
discounts on products to increase sales, generate profits and increase opportunity competition in the retail industry. However, studying
the relationship between products and customers to create effective promotions can be complex, especially in retail stores have
substitute products to make promotion. To maximize profits, these stores need to develop promotions for substitute products. This
study aims to use agent-based simulation to create a product modelling for substitute products and to study pricing promotion
strategies effect on customers. The promotions will consider depth of price reduction and frequency of promotion, with each pricing
strategy producing different results in terms of sales and profit for the convenience store. This study provides a new perspective for
understanding the effect of price promotion strategy on substitute products.

Keywords: Agent-based simulation, Retailer, Convenience store, Price promotion, Substitute products
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Abstract

Presently, the production of parts by 3D printing technology has been popular to be replacing traditional production, especially
the Fused Deposition Modelling (FDM) method. However, this method is melting the plastics and injecting the molten filament deposit
layer by layer to be 3D printing parts. Resulting in low mechanical properties and distortion of the dimensions compared to the dimensions
of the design. The aim of this research was studied to the Influence of FDM 3D printing temperature on the mechanical properties and
dimension accuracy of 3D printing parts. Which choose to study plastic filament that is widely used are Polylactic acid (PLA), Acrylonitrile
Butadiene Styrene (ABS), and Polyethylene Terephthalate Glycol-modified (PETG). Tensile testing and cuboid specimens were designed
after that adjust the printing parameters with Cura program and then printing the 3D printing parts via the Ultimaker printer. The tensile
strength test was performed and the cube dimension was measured with a micrometer. It was found that when the printing temperature
was increased, Young's modulus and tensile strength increased. The tensile strength of each material in the low to high printing temperature
range is 45.58 to 55.82 MPa for PLA, 21.00 to 34.01 MPa for ABS, and 26.04 to 44.09 MPa for PETG, respectively. Because of the higher

temperature, the printing process reduced the layer gaps and promoted better layer adhesion of each layer. On the other hand, the higher
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strength of the material, the lower the elongation. In addition, the influence of higher printing temperature results in a decrease in
dimensional accuracy, in which the error percentage of specimens of all materials was -0.437 to 0.937% because higher printing temperature
increases shrinkage. However, this trouble can be solved by adding the obtained error percentage to compensate for the design of the
parts to increase dimensional accuracy.

Keywords: FDM 3D printing, Printing temperature, Mechanical properties, Dimension accuracy
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Reducing Wastes in Process of Flat Washers to Edge Welding Car with Collapsible
Case Study: Auto Paint Car Repair Establishment
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Abstract

The sample car paint repair process has a total of 9 steps. From observing the actual work of employees, it was found that
there was a problem in step 2, welding the flat washer with the edge of the collapsed car ridge using a tool to restore the condition,
causing punctures. It takes time to repair work for a long time. From analysis of the problem caused by the flat washer being dirty
and the contact surface uneven due to being used for many cycles. The researcher therefore uses the why-why technique to analyze

the cause of the problem. It was found that step 1 cleaning and finishing the sinkhole of the flat washer that was used before reuse
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in step 2 was still not clean and the contact surface was not smooth enough. This causes the arc current during spot welding to flow
inconveniently, resulting in punctures. The researcher collects data on the problem at the operational point, then analyzes the
problem and determines a solution with a tree diagram. From brainstorming, it should be designed and built equipment that helps
to clean the flat washers on both sides and ridges that are used as contact points for spot welding instead of the traditional polishing
that uses the staff to pick each piece and scrub with the grinding stone on the floor. The design of the equipment emphasizes that
many pieces can be polished simultaneously to increase efficiency and reduce the cycle time of employees. The improvement result
showed that the polishing aid can polish 22 flat washers simultaneously with 2 minute polishing time per cycle, which is more than
the original polishing 21 pieces per cycle at the same polishing time 2 minute and reduce the 100 percent of the damage from welding
the through ring.

Keywords: Flat ring, Jig fixture, Why-Why analysis, Tree diagram
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Abstract

The aim of this research is to investigate the application of Taguchi method to analyze the relationship in experimental
design, to determine the appropriate factors for arc erosion using electric wire, and to compare the performance of workpieces using
different wire types. The wire used for arc erosion is a type of yellow brass wire, and it is tested on workpieces made of medium
carbon steel S50C and hot work tool steel SKD61. The influential factors, including current (IP), wire feed rate (WF), and wire tension
(WT), are analyzed to determine their effects on the material removal rate (MRR) and surface roughness. The results of this study
show that the current is the most influential factor affecting the MRR and surface roughness when using brass wire for arc erosion,
with a confidence level of over 75%.

Keywords: Taguchi method, Wire EDM, MRR, Surface roughness
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Abstract

Stakeholders are responsible for implementing the safety provisions in an organization. Irrespective of organization, the
role of safety department is purely advisory as it coordinates with all the departments, and this is crucial to improve the performance.
Selection of safety officer professional level is vital job for any organization; it should not only be based on qualifications of the
applicant; the incumbent should also have sufficient exposure in implementing proactive measures. The process of selection is
complex and choosing the right safety professional is a vital decision. The safety performance of an organization relies on the systems
being implemented by the safety officer. Application of multi criteria decision-making tools is helpful as a selection process. The
present study proposes the Hybrid Delphi — GRA for selection of the safety officers the case study organization has the finest safety

officers. To start, let us define the essential qualifications of safety officers. These properties were evaluated as variables for 13 criteria
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using the Delphi technique. C3 Evaluate occupational safety, health, and environmental hazards (Rank 1) C7 Provide employees with
training and coaching to help them perform their duties (Rank 2) C12 provide employees with knowledge and training on occupational
and environmental diseases before people start work (Rank 3), and (Rank 4) C10 investigate the cause and analyze the danger
(respectively).

Keywords: Safety officer professional level, Delphi technique, Grey relational analysis
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Abstract

The objective of this research is to study production planning methods aimed at ensuring sufficient product quantities for
sale and maximizing sales returns. This is because the case study factory currently has a shortage of raw milk supply, with only 58.89%
of the required amount being received, resulting in the need to source raw milk products from other factories in the network. Based
on operational expertise, the researcher proposes to develop a mathematical model using Mixed Integer Linear Programming to
improve the production planning process. The performance of the proposed model will be compared to the results obtained from
preparing products according to market demand, as in the case study, and the outcomes of using the Mixed Integer Linear Programming
model. The results show the outcomes of using MILP amounted to THB 130.83 million, while the outcomes of using current method
amounted to THB 120.10 million, that the proposed model is capable of generating a production plan that yields a return on
investment that is 8.20% higher than the current method.

Keywords: Production planning, Linear programming, Diary product
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Abstract

This paper studies the effect of process parameters on the dimensional error of polylactic acid (PLA) cylindrical part
obtained using fused deposition modeling (FDM). We use the central composite design (CCD) for data collection and fit a second-
order response surface model. The dimensional error of printed parts is represented by two responses, including the dimensional
percentage error of length (LE) and the dimensional percentage error of the diameter for cylindrical parts (LH). The selected factors
in this study included: layer height (LH) and print speed (PS). The results showed that an increase in layer height increased the
dimensional error of length but decreased the diameter error of the cylindrical shaft significantly. The cylindrical part's diameter error
increased significantly when the print speed increased. However, there is no evidence that print speed affects the cylindrical part
diameter error.

Keywords: Additive manufacturing, Process printing, Dimensional error, Layer height, Print speed
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Abstract

This research was based on the case study factory manufacturing EVA foam compound. The factory had the aim to reduce
the compound cost and increase the utilization of EVA scrap in the compound. Adding scrap definitely lowers the material cost but
also affects the property of expansion. Therefore, the factory had an interest in developing the new formula with recycled plastic,
which was scrapped, to give the targeted expansion length of 175 mm with the lowest material cost. The design of experiment and
the stepwise regression analysis techniques were used to effectively find out the relationship between the expansion length and the
significant factors. Half-factorial Central composite design was used because it provided the fewest number of experimental runs for
the case of five factors under study, which were the proportion of EVA I'in virgin resins, the proportion of recycled plastic, the amount
of natural rubber compound (NNR), crosslinking agent (CA), and blowing agent (BA). It was found that significant terms were the main
effects of NNR, CA, BA, the quadratic term of BA, and the interaction effect between NNR and recycle at the significance level of 0.05.
The optimization technique was then used to determine the optimal formula. It was found that the optimal formula was when adding
recycle up to 67.34% of the total resins, where 90% of EVA | was used in the virgin resins. With this proportion of resins, the suitable
amount of NNR, CA, and BA were 10.38. 0.5, and 1.46 phr, respectively to give the expansion length on target with the lowest cost.
With this optimal formula, the material cost was 63.26 baht/kg, equivalent to 4.15% reduction of the material cost of the original
formula.

Keywords: EVA compound, Recycle, Foaming, Response surface design
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Abstract

The objectives of this research were to develop a standard cost system for dim sum production process and to analyze
the differences between the conventional standard cost and the new standard cost by comparing sales prices and production costs
and analyzing the profit and loss differences of the products. The sample of this study consisted of dim sum product group, with the
researchers selecting the top-selling dim sum products in August 2022, with 10 products in total. The study began by collecting data
on various aspects and studying the structure of the organization in the factory, the details of the products, the production process
of the sample products, and analyzing the old standard cost data in the accounting software package. The new standard cost was
then developed by calculating raw material costs, labor costs, and production expenses, and presenting guidelines for the factory to
set new standard costs. The results of the study found that there were differences in the old standard cost, the new standard cost,
and the selling price. There were three products with a selling price that resulted in a profit of over 20%, which met the factory's
criteria; Six products had a selling price that resulted in a profit of less than 20%, which did not meet the factory's criteria; One product
had a selling price lower than the production cost, resulting in a loss and not meeting the factory's criteria.

Keywords: Standard cost, Production process, Dim sum
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Abstract

In construction industry with ergonomic risk, worker are vulnerable to cumulative trauma that leads to work-related
musculoskeletal disorders. Therefore, this study aims to improve the ergonomic of carrying workers using the construction cart. The
study preparation involved the of data on workers used construction carts. Then, collected data on personal details and muscular
fatigue problem among sample group by using body discomfort questionnaire. Ergonomics risk assessment of working posture was
conducted by using REBA and invested ergonomics risk management. Therefore, the assessment result by using REBA showed that
the assessment of work posture by using REBA had the level of risk that was unacceptable. The results of the assessment of ergonomics
It was found that the sample group had the highest risk of lifting and placing position. The construction cart was improved by
ergonomics consideration were implemented. The results showed that the risk factors related to the hand, wrists, back, neck and
arms injuries was decreased.

Keywords: Ergonomics Risk Assessment, Construction cart, REBA
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Abstract

The Polyester filament production process in the case study contained of 7 production machines, namely as machines
12-18 with different machine age which can divided into 2 groups. (Group#1, aged 20 years old, consisted of machines 12 - 14 and
group#2 was 16 years old, consisted of machine 15-18) At this time, the 13 and 18 had the poorest overall equipment effectiveness
(OEE) value and underneath the target line. The target value of group 1 was set 70.76% and group 2 was set 81.19%. This article
purposes to improvement the OEE value of polyester yarn manufacturing process in the case study. The study has shown that the
cause of low OEE is came from the low performance efficiency factor, which is mainly caused by loss of maintenance time and get
the low output. The study also found that the key problem was the yarn breaking caused by the Hanetora Guide and Wave Guide
are scratched, the Air Guide is badly inflated (Balloon), and also the Godet Rolls are scratched and dirty. The applying the principle
of Total Productive Maintenance and establishing a standardized operation system (Work Instruction) can gained the results by the
OEE of the machine 13 increased to 82.29% and the machine 18 increased to 88.59%.

Keywords: Overall Equipment Effectiveness, Performance efficiency, Synthetic fiber process
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Abstract

This research aims to reduce customer complaints against chrome-plated products and establish a quality inspection
system for chrome-plated products. The Pareto method is used to select the highest-value waste products. It was found that the
chrome-plated product consisted of a silver outer square logo, a silver inner square logo, and a circle logo. The problem with the
chrome plating of logo products is granular work, the print job is incomplete, and the job is scratched. Then, fishbone diagrams were
used together with why-why analysis to identify the root cause of the problem and find solutions to solve it by brainstorming among
researchers, supervisors, and related employees. The researcher was able to participate in solving the problem, which was the audit
department, employees did not work to follow the standards because they were difficult to understand and unclear. It will happen
when had a new job or is absent, other employees cannot work on their behalf. Normally, old employees were teaching the new
employee a job is based on the employee's habit. Many customers receive the waste products. as stated above. Thus, we have
established a verification pattern. staff-friendly paperwork. Logo work waste in all chrome plating difficulties showed this. Pre- and
post-change complaints were received. 1. Silver circle logo decreased from 7.2 percent to 3.49 percent. 2. Silver inner square logo
before improvement, 4.32 percent, 1.44 percent. 3. Silver outside square logo before improvement, 4.46 percent, 2.56 percent.
Improvements have reduced the customer complaint ratio for waste.

Keywords: Chrome plated products, Process of inspection, Work standard
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Abstract

The study aims to identify areas that require urgent water management by using the data envelopment analysis in the
context of evaluating provincial efficiency in the Chao Phraya River Basin based on the results of 59 water management indicators
compared to the highest standard indicator of WMI value equal to 5. The analytical result is 90 % accurate, with provinces that require
immediate water management are chosen based on their total efficiency scores, which are ranked from lowest to highest. Ang Thong,
Pathum Thani, Phra Nakhon Si Ayutthaya, Bangkok, and Nonthaburi are the top five provinces that need to improve in terms of water
supply (dimension 1), the balance of water supply and demand (dimension 4), and watershed forest management and conservation
(dimension 7).

Keywords: Multi-criteria decision making, Data envelopment analysis, Water management
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Design A Gotu Kola Planting Laboratory Using A PLC Control Hydroponics System
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Abstract

This paper presents the design of an experimental set for growing Gotu kola using a hydroponics system controlled by a
programmable logic controller (PLC). The system is situated in a sealed greenhouse with deep root floating technology (DRFT) and is
supplied with fertilizers and water nutrients. Appropriate parameters such as temperature and humidity are regulated to ensure
optimal growth, while the light intensity and Daily Light Integral (DLI) ratio are adjusted to facilitate maximum stem and root growth.
The system is composed of three layers, each with a bottom, middle, and top, separated by a 50 cm distance. A total of 156 Gotu
kola plants can be grown on each floor, with 52 plants per floor, which is higher than those achieved through horizontal planting. The
water circulation system has a flow rate of 115 L/min, and the water tank has a volume of 240 L. The lighting system comprises a
combination of blue and red LEDs in varying ratios (30:70, 50:50, and 80:20), installed on different floors, with Gotu kola receiving light
for 16 hours daily. All parameters are controlled by the PLC system, and the temperature control system is adjusted based on the
humidity level to facilitate plant growth, with a maximum temperature limit of 30 degrees Celsius, not to exceed 75%. This research
has developed an experimental kit for planting Gotu kola in a hydroponics system controlled by a PLC system, which is efficient in
growing Gotu kola, with each region yielding an average fresh weight yield that produces more essential substances.

Keywords: Hydroponics, PLC-controlled, Gotu kola, Greenhouse, DRFT
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Abstract

This objective of this research was to improve a quotation providing system in an electronic component manufacturer by
using knowledge in the working system to store the database system. After analyzing the cause of the problem, it was found that the
information was diverse and large, but the search storage system was not good enough causing time to search. The data was
inconsistent and caused delays in performance. The result of the study indicated that the quotation data storage of the quotation
department had a central database. The data was stored under the folder named by the person in charge of each group of customers
which had different storage formats. As a result, when looking for information in a group of customers which was not responsible for,
it would take a long time to search and might not find information. Therefore, the database system was designed and developed
starting from the design of an E-R Model, creating the database system with Microsoft Access, creating the application with Microsoft
Visual Studio using VB.NET language. After using the application searching for information, the time of searching for quotations could
be reduced by an average of 36.87 percent.

Keywords: Database Management, Data Relationship Modeling, Microsoft Access, Visual Studio
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Abstract

This research is a fire evacuation simulation of corrugated boxes factory using pathfinder program in order to simulate fire
evacuation behavior of the occupants and the maximum time for evacuation from the building. In addition, this research was to
propose the guideline for designed the mean of egress comply with the laws. The building was a total area of 4,950 square meters
with a mean of egress and 5 fire exit doors and a total occupants load of 183 peoples which was divided into 103 males and 80
females by simulated fire evacuation using 6 fire scenarios, according to NFPA 101, Life Safety Code. This Result of the simulation
found that there were 5 fire scenarios comply with the laws, but only the 6% fire scenario, did not according to the laws, which fire
alarm malfunction with delay time 3 minutes and the exit door no. 1 and no. 5 could not be used, did not according to the laws
because the last occupant of the 6™ fire scenario evacuated from the building with maximum time 368.5 seconds. The researcher
improved the 61" fire scenario by addition 3 escape doors. This simulation found that the last occupant evacuated from the building
with taking maximum time for 295.3 seconds, comply with the laws. In addition, the results of the fire evacuation behavior of
occupants from 6 fire scenarios illustrated that the most occupants used the exit door no. 1 result in building occupants to congestion
at the stairs and wait at the exit door no. 1. For suggestion of engineering improvement, the office should be designed for adding a
fire escape this result in decreasing congestion and reducing time of safety fire evacuation of the occupants for the 6 scenarios.

Keywords: Fire Evacuation Time, Fire Evacuation simulation, Pathfinder program
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Abstract

This research aims to increase the efficiency of the cabins of combine harvesters by balancing the assembly line. The research
methodology starts with studying the production process and collecting data on the cycle time of the tasks in the production process.
The precedence relationship between tasks is then studied, and a mathematical model is created for balancing the production line.
Finally, the problem is solved using the Branch and Cut Algorithm, with the COIN-OR CBC command in the OpenSolver program. From
the studly, it was found that the assembly line for the cabins of combine harvesters in the case study company is a simple production
line balancing problem, which is a straight-line production line of type E with the objective of maximizing the efficiency of the
production line balancing. There are a total of 69 tasks in the assembly line. Currently, the production line is allocated to four
workstations with nine employees, achieving a production line balance efficiency of 82.52%. The cycle time is 8,738 seconds per

cabin, and the average production rate is 4.5 cabins per day. The cycle time is higher than the takt time of 6,600 seconds per cabin
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to achieve a production rate at 6 cabins per day. Currently, there is an overtime labor cost of 350.22 baht per day. There are two
proposed approaches. Approach 1 is where the company wants to keep the number of workstations at 4 with the same number of
employees. They can reduce the production time to 7,250 seconds per cabin and the production line efficiency then be 99.46%. The
company will be able to produce five units per day. To achieve the production target, overtime labor costs will be incurred at a rate
of 108 baht per day. For approach 2, as the company wants to produce at the takt time, they will need five workstations and ten
workers. When the work is allocated to the workstations, the production line efficiency will be 99.02%. This approach requires the
company to allocate additional space for the fifth workstation. Although the company has enough space, they will need to hire one
more worker, which will cost 353 baht per day. The most suitable solution is approach 1 because it helps to increase the efficiency
of the production line, reduce production time, and save the most cost for the company.

Keywords: Assembly line balancing, Combine harvester, Production line efficiency improvement
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Abstract

This research aims to analyze a marketing feasibility and suggest a product development model of a coconut milk ice-
cream (SMEs Product). An analysis of internal and external environment factors, a five-force model and a marketing mix, and a House
of Quality Model were used as research tools. An analysis of the 120 questionnaires on ice-cream buying behavior results in a 3 levels-
marketing strategy as follows. Firstly, the Corporate-level Strategy: a market penetration strategy which focusing on specific market
segments, and a product development strategy which focusing on product and packaging development, are used in order to meet
the targets’ needs. Secondly, the Business-level Strategy: to respond to customer needs quickly by expanding of product distribution
channels. Thirdly, the Functional-level Strategy: to focus on a production planning and control for increasing a production capacity
and productivity. Additionally, the created strategy plan suggests that tools and equipment used in the production process should
be improved for more efficiency. A cost structure should be developed in order to be able to control the product cost. And a
workforce should be added by hiring more local labor. A product development model, by using an in-depth interview, an assessment
form and a House of Quality, shows that the use of various raw materials has the most important weight. Thus, the organizations
should use more various raw materials to develop more creative flavors and novelty that make the ice-cream differ from other

competitors.
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Abstract

This research aims to balance the production line of the handset (HH) manufacturing process to increase the production
line's efficiency. The study found that the production quantity did not meet the set target due to the imbalance of the production
line, which had bottleneck workstations and some inappropriate work procedures. This resulted in a time loss in the production
process. This research proposed a solution to the problem by using the principles of line balancing and ECRS to address the issue.
The approach included combining and rearranging work steps and designing new fixtures to simplify the process of holding workpieces
to reduce the time required for screwing in the production process. The performance of the production process, variability, and
equality of distribution of work for each step of the process was then compared before and after the improvement. The results of
the research found that the number of sub-workstations in the Assembly 1 Handset process was reduced from 3 to 1 after the
improvement. The number of workers in the production process was reduced by 2. The variance of duty was decreased from 14.25
to 2.40, and the equivalence of distribution of duty was reduced from 12.85 to 4.95 The efficiency of the production line increased
by 40.51%.
Keywords: Line balancing, ECRS technique, Electronic parts
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Abstract

Ice is a product that can be used in a variety of applications that has led to a steady increase in demand for commercial
ice. However, commercial ice production processes require energy to transform water from liquid to ice in large quantities and also
needs to be continuous and consistent. Biomass energy is an energy obtained from organic materials that comes from living organisms
through the process of processing biomass into energy. That makes it possible to generate electricity at a low cost because it comes
from waste or agriculture waste there is no limit to it and not depleted like fossil fuels. Therefore, the researchers were interested in
studying the demand for biomass raw materials in the production of biomass gas for the production of electricity by internal
combustion engines for commercial ice production. The model was used to study the relationship of the demand of ice to be
produced with the biomass fuel used to generate biomass gas to feed the ice production system. After the experiment, it was found
that in one cycle the production of 900 kg of ice product per 24 hours that is a demand for 39 - 47 kilograms of eucalyptus wood
chips biomass and it requires an increase of 6.59 kilograms of biomass when ice is produced by 150 kilograms. And when the water
temperature entering the production process rises by 5 Celsius degrees that make the system requires an additional 1.978 kilograms
of solid biomass fuel. Production with solid biomass fuel will cost 0.108 baht per kilogram and will increase by 0.027 baht per kilogram
when the water temperature entering temperature increases by 5 degrees Celsius. Meanwhile, electricity consumption from the main

grids system costs 0.1189 baht per kilogram that is about 10% higher than the production of ice with biomass fuel. And compared to
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ice production using electricity from diesel oil, the cost per kilogram is 0.3568 baht per kilogram. As a result, the cost of producing ice

using biomass is the lowest.

Keywords: Syngas, Gasification, Molded-ice
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Abstract

The research is to determine the proper inventory replenishment policy for the system having multiple products being
replenished at the same time interval. Each product has its own uncertain demand which is not normal distributed. A simulation
model is developed to investigate the proper time between orders and cycle service level. The concept of empirical distribution is
applied to randomly generated demand of each simulation period. In order determine the amount of safety stock for each cycle
service level, the demands during T + L time periods are randomly generated. The probability and cumulative probability, of each
demand value, are then determined. At each given cycle service level, the amount of maximum inventory is selected equal to the
value of demand during T + L time periods having its cumulative probability corresponding to the cycle service level. The safety
stock is calculated from the difference between the maximum inventory level and the expected value of demands during T + L time
periods. The developed simulation model is applied to the system of case study having five products being replenished together

from the same supplier. Three different levels of time between orders (T=12, 17, and 26 weeks) and five different levels of cycle
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service level (CSL= 80%, 85%, 90%, 95%, and 99%) are investigated. The total variable cost per year is considered as the response
variable. According to the simulation result obtained from 1,000 replications, the replenishment policy of T = 17 weeks and CSL =
80% yields the lowest total variable cost. Here, the 95% confidence interval on mean of total variable cost is (45008.43, 45374.58)
bath per year. In comparison to the Max-Min policy currently employed at the system of case study, the proposed policy provides
the lower total variable cost of 51.73 percent, approximately.

Keywords: Joint inventory replenishment policy, Inventory, Simulation, Non-normal distribution
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Abstract

This research presented the study on the property of lightweight geopolymer produced from fly ash and aluminum scrap
which was industrial wastes. The result of geopolymers without aluminum addition (controlled geopolymer: CGAL) was used for
compared with the results of seopolymers added with 0.2 - 1.0 phr of aluminum foil. The physical and mechanical properties were
tested as follows; density, porosity, water absorption, and compressive strength. From the testing results, it was found that adding
aluminum foil to the polymerization caused gas and air bubbles in the geopolymer specimen. The geopolymers with added aluminum
at 0.2 - 1.0 phr had density values in the range of 1768 - 1332 kg/m?, the apparent porosity of 20.61 - 16.83 % and water absorption
of 7.29-22.25 %, with compressive strength in the range of 72 - 225 kg/cm?. In addition, it was found that the use of aluminum foil at
the ratio of 0.6-1.0 phr resulted in lightweight geopolymer materials with apparent porosity, density, water absorption, and compressive
strength was within the requirements of the lightweight concrete block type C14 of the Thai Industrial Standards Institute TIS 2601-
2556. This suggested that lightweight geopolymers produced from fly ash and aluminum foil scrap had suitable properties for use in
the construction industry.

Keywords: Lightweight geopolymer, Fly ash, Aluminum foil
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Abstract

This research aims to reduce the defective rate from incomplete solder defect for flexible printed circuit assembly by
applying the DMAIC method of Six sigma technique. Fish bone diagram was used to analyze potential causes. Failure Mode and Effects
Analysis was performed to analyze the causes of the problem. It was found that there were 6 causes, which highly impacted
Incomplete Solder defect, which were the difference of opening surfaces, in-appropriate stencil design, in-appropriate squeegee speed,
in-appropriate squeegee pressure, too thin of stencil thickness and wrong glass cloth attachment. To improve the process, Poka-yoke
was applied to reduce the occurrence of wrong attachment of glass cloth from operators. The OFAT was applied to compare
parameter levels for other causes and determined the better method. The factor regarding the difference of opening surfaces could
not be changed due to the design constraint from the customer. The defective rate from incomplete solder defect was reduced by
43%. It is expected that the scrap cost will be reduced by 200,000 baht per year.
Keywords: Incomplete solder defect, Flexible printed circuit assembly, Screen printing, DMAIC
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Abstract

This research proposes a linear programming model for optimizing the number of resources of a self-service laundromat.
Conventionally, owners usually purchased washing machines and clothes dryer machines based on a limited budget without
simultaneously consideration of other crucial factors. This issue may result in a waste of resources and lead to a higher repair cost
than the benefit over a long period of using those resources. This research then proposes a linear programming model that seeks the
optimal number of resources based on important constraints that give the maximum profit. After solving the problem of determining
the number of resources using the proposed model on the three alternatives of investment budget for the main resources—a
maximum budget of 600,000 baht, 1,000,000 baht, and 1,600,000 baht, the results demonstrated that the proposed model provided
the optimal solution of the number of resources with the highest possible profit efficiently. Moreover, the proposed model also
helped the owner to consider the interval of a period in terms of the number of years of running the business that obtained the
maximum average profit.

Keywords: Linear programming model, Decision-making, Self-service laundromat
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Abstract

The purpose of this research was to apply the design thinking process in conjunction with ECRS principles to design a
faucet handle hanger to improve the production process, which is important because no research has studied the design approach
of the faucet handle hanging to improve production efficiency by applying design thinking in conjunction with ECRS principles. As a
result of this research, it was found that the cutting process and the hanging process of workpieces can be combined into one process
according to the ECRS principle to reduce production time and reduce the use of unnecessary human labor. According to the results
of the 5-step design thinking process, it was found that all three experts from faucet manufacturers commented that the middle rod
of the hook that supports the faucet handle should be designed not more than 2 millimeters thick. When the diameter of the middle
rod of the hook is too large, the hanger will experience reduced cycle efficiency. This is due to the excessive paint on the hook, which
impedes the ability to hang the faucet handle. Also, three experts commented that prototype 1 was the most practical prototype
because it can keep the faucet handle still and does not have spring components. The ability of the spring to move vertically may
be impeded by the dried paint, thus hindering its oscillatory motion. For prototypes 2 and 3, the design should be adjusted so that
the paint does not come into contact with the spring.

Keywords: Design thinking, ECRS, Production, Designing, Faucet
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Abstract

The purpose of this research was to reduce the processing time of animal feed. It focuses on reducing the time spent
cleaning the feed production line. Based on current data collection and analysis It was found that delays in the cleaning process
caused by the feed production process caused the dust of the glider in the production process. The employees must clean up the
dust every time before starting the next production cycle. Resulting in the next production cycle taking a long time. Therefore,
engineering design principles have been combined with ECRS principles in designing a dust-conveying device. The total time
improvement effect of the feed production process before the improvement took 9981.00 seconds, after the improvement took
8398.20 seconds, and the time reduction was 1582.80 seconds, representing 15.86% in the process where the operator cleaned the
production line to start the operation. A new round of production before the improvement takes 1582.80 seconds. After the
improvement, there is no cleaning process for the production line, representing 100%.

Keywords: Engineering design, ECRS, Reducing time
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Abstract

This research aims to study perception level of business management and logistics management ability of customers from
Cambodia to suppliers from Thailand through Aranyaprathet border checkpoint. The study method was started by random sampling
to distribute 400 randomized questionnaires according to Cochran's method. Data were analyzed using statistics, frequency,
percentage, mean and standard deviation. in hypothesis testing Use the t-test and find the relationship using a scatter plot. The
results showed that Recognition of business management capabilities from Thailand of Cambodian clients at the highest level were
demand forecasting technology development and handling customer complaints, respectively. In the highest ranking are Providing
status information The results of the hypothesis test revealed that the buyer's characteristics factor had no effect on the perception
of business management and logistics management competency at the significant level. 0.05 The perception of business management

competence was correlated with the perception of logistics management competency at a moderate level. at the correlation level
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Abstract

This research has developed a case study company's inventory data management program. The objective of the research
was to reduce the process of equipment count report preparation of asset management departments. The current operational
procedures of relevant department are analyzed with swim lane diagram. Flow process charts are used to analyze employee
workflows to identify non-value-added activities. The researcher used a cause-and-effect diagram to analyze the cause of the delay
in preparing the equipment count report. The main reason is that the process of working through the Microsoft Excel program is
redundant than necessary. The proposed solution is to apply ECRS principles to Visual Basic Applications on Microsoft Excel to reduce
working steps. The results from the comparison of operations before and after the improvement showed that the sub-activities in
preparing the equipment count report of the operators were reduced from 3 sub-activities to 2 sub-activities. The total workflow has
been reduced from 65 steps to 10 steps. The number of files opened while working was reduced from 3 files to 1 file. The
improvement of value-added activities increased from 22 percent to 60 percent. The non-value-added but necessary activities
decreased from 74 percent to 40 percent. The non-value activities decreased from 5 percent to 0 percent.

Keywords: Swim lane diagram, Flow process chart, Cause and effect Diagram, ECRS
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Abstract

The present work process in the raw material warehouse department of the case study company has experienced losses
from the raw material issue process that supports production. This has resulted in unnecessary expenses for the company. The
objective of this study is to reduce storage discrepancies in the raw material warehouse process. The study includes five steps: 1)
Studying the current work processes in the raw material warehouse area. 2) Collecting data for raw material storage. 3) Calculating
percentage discrepancies in raw material storage. 4) Analyzing problems and the causes of delays and errors in delivery that impact
the production department. 5) Improving work processes. The work process improvement includes the design of a new put-away
order form to record disbursement data, and inventory classification by color, which would help to correct the information gaps. The
work improvement also includes the use of MS-Excel to issue documents, which helps to improve the quality of warehouse
documentation when compared to the previous handwritten process. As a result of the changes, the study shows that the working
time was reduced and was better for the workers. The changes also helped to resolve delays while waiting for the correct quantity
and quality of raw materials to be delivered on time to the production department. Storage discrepancies were reduced from 15%
to 5%, which equates to a reduction in cost from 918,340 to 320,117 baht.

Keywords: Raw material classification, Raw material warehouse management, Raw material warehouse storage discrepancy
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Abstract

The purpose of the research is to study and improve the work process of small and medium-sized enterprises (SMEs) by
a case study company producing analog scales, which are made-to-order products of customers (Make to Order). Such companies
have been lacking in improving their work systems for a long time. There is no standard working time. Each process takes a different
time to run. In particular, the process of assembling weighing scales takes the longest to produce due to a lack of equipment for
assembling. The research team, therefore, analyzed and improved the work by designing a new assembly aid. It is designed to be to
able to work easy and quickly to reduce time in the assembly process. After introduce of equipment to assist in the scale assembly
process. It has found that the productions time was reduced. Before the correction took 169.56 seconds. After the improvement took
only 121.90 seconds, decreasing by 47.66 seconds, representing 28.11 percent.

Keywords: Reduce time, Scale assembly, Productivity improvement
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Abstract

Research Evaluation of the Efficiency of Coffee Crackers showed the inefficiency of cracking coffee both in time and in input
quantity each time. This research objective was designed to use an experiment of factorial 2° and two-way ANOVA analysis at a 95%
confidence level, and to find out the efficiency of the coffee huller machine. The research used Robusta coffee is grown in Laplae
district and Tha Pla district, Uttaradit province. Grade A and B of coffee were used as raw materials for this research. Experimental use
of speed adjustment from the design of the pulley set which was divided into a low level (0) and a high level (1). There were 8
experiments in 3 rounds with 2 hypotheses. The results of hypothesis testing showed that hypothesis 1 gets F value, open table F =
0.05,1,7=5.59. The calculated value of F = 5.50 was within the tolerance area H, which meant the cracking of grade A and grade B
coffee beans was not different statistically significant at the level of .05 with the use of coffee huller machines, and hypothesis 2 got
F value from the table, F = 0.05,7,7=3.79 but the calculated value of F = 159.07 was in the area of rejecting Hy and accepting H;,
which meant the speed of the coffee bean huller machines, speed of coffee sorting set and quantity of coffee beans affecting the
operation of the coffee huller machines. It showed that efficiency of the coffee huller machine for grades A and B of coffee beans
using the speed of the coffee sorting set at 604 rpm, the speed of the husking head at 440 rpm, and the number of seeds at 3 kg.
The efficiency of the grade A coffee huller machine increased by 45.66 percent and the efficiency of the grade B coffee huller machine

increased by 39.51 percent. The results of this research were used on the efficiency of coffee huller machines in Laplae District, and
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Tha Pla District resulting in sales of products of entrepreneurs in the areas equal to 155,000 baht per month and more than 4.5 tons
of coffee bean crackers per month. This research was, therefore, in accordance with the research objectives.

Keywords: Coffee Beans in Laplae District, Coffee Beans in Tha Pla District, Weaved Beans, Efficiency of Coffee Huller Machines,
Speed of Coffee Sorting Set
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Abstract

The adhesion test using the tensile method has been developed to assess the mechanical adhesion of thermal oxide
scale on metallic substrate. To quantify the mechanical adhesion energy, the energy stored in the oxide scale until the first spallation
has to be determined. We proposed here a geometrical method to find out the value of the stored energy density in the loading
direction when the metal is plastic and oxide is elastic. The example of the quantification was given for the case of Fe-16Cr oxidised
at 800 °C for 96 h in Ar-60%CO,. The average adhesion energy value of 52.14 J/m? (s.d. = 8.51 J/m?) was quantified and compared
with the value obtained from the other method as discussed in the paper.

Keywords: Adhesion energy, Oxide scale, Stainless steel
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Abstract

This research aims to study and design Automated Guided Vehicle route in the machine manufacturing industry in the
machine assembly department to increase the work efficiency of the company's employees. Simulation techniques were used to
help analyze the route of the Automated Guided Vehicle suitable for the machine assembly time. The design of the Automated
Guided Vehicle route will be divided into 2 main routes: Route 1 is the shortest route to support the assembly of all 9 workstations
and Route 2 is the route that has a stop at the clean room to support high-volume production in the clean room. The results of the
simulation showed that route 1 and route 2 would reduce the average time spent by workers transporting machine parts from the
machine parts delivery room to their own workstation by 29.63 minutes and 34.84 minutes, respectively. As a result of reducing the
time taken to transport parts, employees have more time to assemble the machine on average. For route 1, it increased from 402.13
minutes to 431.76 minutes (7.37% increase) and route 2 increased to 436.97 minutes (8.66% increase), respectively. In addition,
increasing the speed of the Automated Guided Vehicle will increase the number of cycles in transporting machine parts, which will
result in each workstation having the opportunity to obtain machine parts for assembly faster.

Keywords: Automated Guided Vehicles, Vehicle Routing Analysis, Simulation, Machinery manufacturing industry
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Abstract

This research aims to improvement a pattern of production planning in order for the Lean Production responding to a
reduction of waste in the production process. This research applied a problem solving in the production planning of Auto Part
Manufacturer. The implementation process followed Heijuka or Leveled Production which was a way to improvement the production
planning. The process started with the improvement of the old production planning of Large Lot Size to be Small Lot Size and used
the tool of Lean Production for a Smooth Flow. Then, it was introduce to One Piece Flow. Moreover, the application of lean
production tools helped smooth flow in the production process e.g. setup time reduction, standardize work, work site control, etc.
The result showed an ability to improvement from the Large Lot size to Small Lot Size, a Smooth Flow of production process leading
to One Piece Flow. The organization gained quality reliability, a reduction in Work In Process inventory, a reduction in finish goods
inventory, and an ability to handle more news model production. In addition, the organization could respond to a more variety of
customers’ demands which introduce to Pull System.

Keywords: Heijuka, Leveled Production, Lean Planning
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Abstract

This researched to study the performance of automatic sprinkler system at Logistic center of automotive part
manufacturing In Rayong. The building storage area as 10,078 m?, height 12 m. In order to study the performance of the automatic
sprinkler system the research applied software computer program which Fire Dynamics Simulation by the Pyrosim program for
simulating fires efficiency test of the sprinkler system. In this light simulation 4 scenarios following to NFPA 101 Life Safety Code and
study the temperature affecting the collapse of the roof. A situation: The fire occurred at the Final inspection area, B situation: fire
accident from accident between forklift and truck led to diesel fuel leakage and fire sparks. C situation; The fire caused by the a
cigarette butt nearby with fuel being an under the shelf which the fire sprinkler heads on the ceiling do not work thoroughly. D
situation; The fire occurred due to a short circuit at office and the detector didn’t work. By the way according to the research, it was
found that the automatic sprinkler system installed designed at the Logistic center applicable to control or suppress the fire and
suitable control the fire resistance rating of steel beam in accordance with ASTM E119 standard, which is the main cause of the

collapse of roof structure.
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Abstract

Transmission lines serve as a medium for transmitting and receiving electricity from one source to another, while also
helping to prevent electrical hazards. To maintain a balance between electricity generation and use, high-quality and efficient
transmission lines are essential. Regular inspection and maintenance of the transmission lines are necessary to ensure their availability.
However, inspecting high-voltage transmission lines by helicopter can be costly, and therefore, it is necessary to establish a suitable
action plan to reduce the operating costs. The purpose of this research is to develop a mathematical model to aid decision-making
in helicopter route alignment for inspecting the conditions of high-voltage transmission lines, particularly for transmission line
maintenance service providers in the northern areas. To solve such problems, the particle group method will be applied. While the
direct method can find answers for small and uncomplicated samples, it is time-consuming for larger samples. Hence, the particle
group method is preferred for more complex scenarios.

Keywords: High voltage transmission line, Helicopter, Capacitated arc routing problem, Particle swarm optimization
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Abstract

The objective of this study is to prepare a company for Warehouse 4.0 Readiness focusing on the importance and
performance of the case study. A Maltodextrin factory in Thailand which has an investment in automated warehouses (ASRS: Auto
Storage Retrieve System) was used as a case study 100 Participants. The factory’s executives and employees who work in the industry
in which plan to invest in automation in the future were the responds in the research questionnaire, including means, standard
deviations, and the comparisons, were designed for data collection and statistics the scores for importance and performance or actual
implementation for Importance Performance Analysis (IPA). The research found that Real Time Data analytics and decisions making.
Planning to design Engineering Data and Correct. Connectivity everything with 1oT to collaboratives.

Keywords: Warehouse 4.0, Preparation, Readiness, Importance-Performance Analysis, Case Study
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Abstract

This paper studied the evacuation simulation from Electronic Industry. The evacuation time must not exceed 5 minutes
as specified in the ministerial regulations. The fire evacuation simulation has 7 scenarios by the Pathfinder program which are scenario
1: There was a fire in a power strip and a cardboard box at the DL Shipping room. Scenario 2: There was a fire in a chemical tank in
the Jig cleaning room. Scenario 3: A fire was caused in the electrical system control room. Scenario 4: A fire caused the air conditioner
at the shop MT phase 4. Scenario 5: A fire caused the UPS at the production office. Scenario 6: There was a fire in the machine control
cabinet in the SKT room. Scenario 7: There was a fire in the electrical equipment in the bathroom. It was found that in scenario 1, 2,
3,4,5, 6, 7 total evacuation times were 290.3, 464.3, 377.5, 302.5, 364.3, 386.5, and 498.5 seconds respectively. Evacuation time are
not follow the legal requirements. The researcher to improvements by adding an evacuation route outside the building leading to
the 2nd rally points, dividing the evacuation zone between Phase 2 and Phase 4, and increasing the emergency door DL Shipping size
from 90 cm. to 150 cm. The result of the fire evacuation simulation in scenario 2,3,4,5,6,7 used an evacuation time of 299, 262, 243.8,
298.8, 289.5, and 291.3 seconds respectively. Evacuation time follows the legal requirements.

Keywords: Fire evacuation time, Pathfinder program, Fire evacuation simulation
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Abstract

Uncertain events in supply chains can cause supply disruption problems. The supply disruptions result in a shortage of
goods or raw materials required in a manufacturing process, which makes the organization unable to meet customer demand. This
research aims at determining the optimal level of base-stock that minimizes the total costs under the problem of uncertain supply
disruption, and supply disruption length is a random variable with an undefined distribution. This research considers a normally
distributed demand as well as an undefined distribution of a supply disruption length and a lead time, which is the different point
from the existing literature. From the numerical experiments, using the formulated analytical mathematical models, it is found that
this research is able to determine the optimal level of base-stock that minimizes the expected total costs. The effect of parameter
changes on the base-stock level and the expected total costs is analyzed using sensitivity analysis. Numerical experiments and
sensitivity analysis illustrate the applicability of the formulated mathematical expression in case the probability mass function of the
supply disruption length is known, and the demand follows a normal distribution.

Keywords: Supply disruption problem, Supply chain, Inventory control
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Ergonomic Risk Assessment of Workers in Milling Machine Process for Aerospace Parts
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Abstract

In milling machine process for aerospace parts, workers are vulnerable to cumulative trauma that leads to work-related
musculoskeletal disorders. Therefore, this research presents the ergonomic risk assessment of workers in milling machine process for
aerospace parts. It was applied Nordic body discomfort questionnaire to assess eighteen workers’ the entire body who are working
life at least one year. The entire body consists of neck, shoulder, upper back, lower back, upper arm, forearm, lower arm, wrist,
hip/buttock, thigh, knee, lower leg and foot. From the ergonomic risk assessment, it shown that workers are vulnerable to pain muscle
at neck, upper back, lower back, arm, wrist, knee, lower leg and foot. To reduce pain in the workplace, this research should improve
the suitable working area or equipment.

Keywords: Muscle pain, Ergonomics, Aerospace parts

136



r" U H—]:_)ntna‘a The Conference of Industrial Engineering Network (IE NETWORK 2023)
du KU mn U("ISF\"]Z-'[C‘IS— N15UsEYUAYINITUINUIAINTTUGAEMNTT UsednU 2566

ANSSAINSSUMANS FESIEY 11 - 12 wgunnan 2566 Tseusulusvisi unsus et Jamievays

n1suFulTensEuIuNMsALINsuUNAAi et ndenesadnseUEUARIY Google Sheet

Costing Process Improvement for Rubber Spare Parts for Motorcycles with Google Sheet

guw gassounas alams) A udnual” Insius A
A1VIVTIAINTINGNAINNTT ANEIMNTINANENT UNTINeaeATUNY

E-mail: Suphattra.sr@spu.ac.th*

Suwanan Suwanasaeng, Suphattra Sriyanalugsana’, Jagapan Kunha
Department of Industrial Engineering, Faculty of Engineering, Sripatum University

E-mail: Suphattra.sr@spu.ac.th*

unAnga

unauiifngusvasdifiofiuussaninmlunsdumasunuuewdndusiosndensdmiusadnseueud duneulun1side
Usenoude 4 Jupou 1) mafinwdeyanssuiumssdauazdunousaiunusdnsusilutiagty 2) nsuanuasiunuiessuudunug
Aanssu 3) nsaesendymvenszuiunismuinsuuiagiudiiemedia ECRS uay 4) n15USudsanssuinnsnIsAmuIniuy n1susulse
vhlagdeuimslumsiiudeyaansruveenlaifussuuesulay Tagldinsesiiofifoni Google Sheet Tumsifusiuudeya wazdwaw
Funuvemandas nadwsiildnmsuulssnssuaumenui ansaudulssduneulunssuiunisiundun lasanisufiinuas 18
Funou 9nidudl 28 Suneuinde 10 Juneu Andu 64.3% uaziailunsduduauanas 33 wiit nfEdly 108 wid wde 68 wnit Andu

34.6% FaUszleviilunisusuuguenanifindseansnmlunssuiunsanauiunuuwdy kannisialusunsuAuuauuime Google Sheet

o v a1

fwseisiuuazldsuleyafanssuiviliiunugs wasdadeiduimdndulifndunuiigs Saludeyaddgivislunmsieseimuuimeluy

o

msansunuitlddnduas Wieasrdenialunisiindnnuaiuisalunsudeduniegsia

°o o w v

AdARy: seuuAuYNgIURanTIH NMsUFUUTINTEUIUNNT Google Sheet

Abstract

The purpose of this article is to improve the efficiency of calculating the cost of rubber spare parts for motorcycles. The
research process consists of four steps: 1) studying and collecting data on the production process and studying the current product
cost calculation process 2) cost allocating by using Activity-based Costing 3) analyzing the problems of the current cost calculation
process using the ECRS technique, and 4) improving the cost calculation process. An improvement was made by changing the data
collection method from an offline system to an online system using a tool called Google Sheets for data collection and cost
calculation. The result of the improvement shows that the process can be improved by reducing the number of steps in the cost
calculation process from 28 steps to 10 steps, which is a 64.3% improvement. The processing time is also reduced by 36 minutes,
from 104 minutes to 68 minutes, which is a 34.6% improvement. In addition to improving the efficiency of the cost calculation process,
the use of the cost calculation program with Google Sheets provides analysts with data on activities that contribute to high costs and
the factors that push up costs. This is important information that can be used to reduce unnecessary costs and to create opportunities
to increase competitiveness in the business.

Keywords: Activity-based Costing, Process Improvement, Google Sheet
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Abstract

This study investigated the feasibility of investment in international freight forwarder business in Sriracha district, Chonburi
province. Relevant data and information were collected from research papers, articles, journals, and interviews with entrepreneurs.
The results of the feasibility study demonstrated that, although this business is highly competitive in terms of marketing, the service
is not yet sufficient to meet the needs of customers. In terms of technical aspects, the location of this business should be close to
customers and ports to ensure convenient and fast service. In terms of management, the organizational structure should be based
on functions. Along with considering business service capability, there should be a total of 10 employees. In terms of financial aspects,
the duration of the project is 5 years, the estimated investment for the business is 7,314,840 THB. This business can be profitable in
the first year of operation. The net present value (NPV) is 14,044,801 THB, the internal rate of return (IRR) of the project is 68.52%, the
benefit-cost ratio (B/C ratio) is 1.58, and the payback period (PB) is 2 years and 2 months. Therefore, it can be concluded that this
business is feasible for investment. Additionally, the results of the sensitivity analysis showed that a 6.5% reduction in revenues or a
7% increase in costs would result in a negative net present value and a negative internal rate of return for the project, which would
make this business uninvestable.

Keywords: International Freight, Freight Forwarder, Investment Feasibility
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Abstract

In defect classification of aluminum sheet, operators prolong use of sight to classify defects of aluminum, causing fatigue
their eye muscles that leads to human errors in the classification of defect images. This research is applied convolutional neural
network with SqueezeNet architecture for classifying defects of aluminum sheet, instead of human vision. It used the 1,570 defect
images that can be classify into 2 groups: 1,120 defect images for learning (70% of the total defect images) and 450 defect images for
test (30% of the total defect images). After that, it conducted experiments for determining the suitable parameters (learning rate,
epoch and batch size) before classifying the defect images. The result shown that learning rate (0.001) epoch (6) and batch size (10)
are the suitable parameters for classification of the defect images. The suitable parameters provide the high accuracy 100% and the
learning time 1.10 mins.

Keywords: Aluminum sheet, Defect classification, SqueezeNet architecture, Convolutional neural network
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Abstract

This article presents a study of the waiting time of patients at Laem Chabang Hospital in Chonburi Province, specifically
at the general examination department. The goal of the study was to reduce the waiting time for customers. The researchers used
simulation techniques to identify areas for improvement and implemented a total of 11 scenarios. As a result of these improvements,
the average waiting time for people receiving the blue queue card service was reduced from 127.94+0.91 minutes to 11.89+0.59
minutes. The average waiting time for those receiving the pink queue card service was reduced from 13.41+0.78 minutes to 12.97+0.81
minutes. The average waiting time for white queue card users was reduced from 75.69+2.98 minutes to 70.00+2.14 minutes, and the
average waiting time for yellow queue card users was reduced from 165.16+1.57 minutes to 74.00+0.91 minutes. The researchers
were also able to reduce the average number of people waiting for the blue queue card service from 11.71+0.23 persons to 2.91+0.06
persons, the average number of people waiting for the pink queue card service from 0.47+0.03 persons to 0.45+0.02 persons, the
average number of people waiting for the white queue card service from 75.69+2.98 persons to 3.77+0.17 persons, and the average
number of people waiting for the yellow queue card service from 18.21+0.42 persons to 9.12+0.17 persons.

Keywords: Simulation, Queueing theory, Hospital
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Abstract

Nowadays, e-sports or electronic sports has gained a lot of popularity among the new generation. The rapid growth of this
sport resulting in new professional groups, such as streamers and pro players These trendy jobs are not only high earnings but also
highly accepted. However, people in these professional groups usually have a short working lifespan. They often face health problems,
including accumulated neck and shoulder pain. This problem is expected to be the result of using computer in one sitting position
for many hours continually on daily basis. Nonetheless, if compared to the normal office work with similar extensive use of computer,
it was found that the symptoms severity in this new occupation group was still higher. The purpose of this study was hence aimed to
compare the risk factors from the behavioral characteristics of sitting posture while doing various activities with desktop computer,
such as typing, internet searching, game playing, and game playing while also doing streamer task. The motion capture system is used
in the study to evaluate posture of sixteen volunteers categorized in two groups; the general group and the game player/streamer
group. Based on the results of the study, it was concluded that the main risk factor for gaming and streaming is sitting in a more static
position incorporate with a different neck angle as compared to the general computer users. Players/streamers also found to lay on
the backrest significantly more than the general group. Nonetheless, all sitting postures were still in the low-risk range of abnormal
posture according to the LUBA evaluation criteria.

Keywords: Sitting posture, Streamer, Game, Static work, Office syndrome
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Abstract

Al-Ni alloy has a very fine rod-like AlsNi eutectic structure that is chemically stable and has good thermal properties up
to 400 °C. Moreover, this alloy has good castability. However, the cold rolling process is another method next to the casting process
that can also increase the mechanical properties of the alloy. Therefore, this research studies the microstructure and mechanical
properties of hypoeutectic aluminum-nickel alloys (Al-4Ni alloy) produced by the cold rolling process. The experiment starts with the
casting of aluminum containing 4% nickel, which is then cold rolled to reduce the thickness from 10 mm to 1.5 mm at room
temperature. The optical microscope was used to analyze the microstructure of the alloy. Subsequently, the mechanical properties,
i.e., hardness and tensile strength, were tested. From the as-cast microstructure, hypoeutectic Al-4Ni alloys have a microstructure
consisting of primary aluminum dendrite structure (O-Al) and the AL-ALNI eutectic structure. The results revealed that after the cold
rolling process, both the primary Ql-Al and eutectic colony elongated in the rolling direction. The mechanical properties in terms of
hardness and tensile strength of the Al-4Ni alloy were increased, while the elongation of the Al-4Ni alloy decreased accordingly.

Keywords: Aluminum-nickel alloys, Cold rolling process, Mechanical properties, Microstructure, Tensile test
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Abstract

Sales forecasting plays an important role in retail business execution. An effective model prediction can drive the
profitability. Currently, machine learning has been used popularly. However, actual demand is still highly volatile, so it is difficult and
challenging to forecast product sales, particularly during the Coronavirus (Covid-19) pandemic and being under the programs of
subsidized funds by the government. In this paper, three forecasting methods, i.e., Linear regression, Huber regression and Random
Forest regression, are explore to find an appropriate technique for forecasting the unusual markets. The data are provided by a case-
study retails chain from July 2020 to December 2022 during the COVID-19 pandemic in Thailand. Root mean square error (RMSE) is
used to find appropriate technique for forecasting and the evaluation of the retail sales. The result shows that Random Forest
regression outperform others with its minimum RMSE value.

Keywords: Sales forecasting, Regression, Machine learning

143



r’ UH‘li_)nU’l?TEJ The Conference of Industrial Engineering Network (IE NETWORK 2023)
6U KU mn U("ISF\"]Z-'[C‘IS— N15UsEYUAYINITUINUIAINTTUGAEMNTT UsednU 2566

ANSSAINSSUMANS FESIEY 11 - 12 wgunnan 2566 Tseusulusvisi unsus et Jamievays

Promotion Optimization Model for Retails’ Multiple-Period Planning

Chanikran Thangthong”, Naragain Phumchusri
Department of Industrial Engineering, Faculty of Engineering, Chulalongkorn University

E-mail: 6470334721@student.chula.ac.th*

Abstract

In the retail business, competition is important for boosting sales. One of the key motivations driving a company is profit.
This paper presents a binary programming model for a promotion optimization for multiple-period planning where the objective is to
maximize total profit. Demand is estimated using a case-study retail store sales data from year 2020-2022. The log-log demand model
is used to estimate monthly demand and classify the price elasticity of different products, together with price, store, and welfare. The
output of the Log-Log demand model is then used in a promotion optimization model to maximize profit by scheduling promotions
at suitable periods for future multiple-period planning. The results show that the classification of the price elasticity influences the
type and depth of the promotion decision. Subgroups of products are also considered to limit the number of promotions to reduce
cannibalization effects. From the experiments, the proposed model can increase total profit for the case-study company by
128,166,080 Baht.

Keywords: Promotion optimization, binary integer programming, Retailing, Price promotion
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Abstract

This research proposes a construction project management for an oil refinery. The main problem encountered in the
project is the uncertainty of the activity time resulting in the delay of the project completion time. The delays of operations presented
in this research consist of 1) the delay of pipe support work and 2) the delay of the installation of pipes for drainage and paving
systems. These delays are the causes that lead the project completion time to be beyond the due date. For this reason, the objective
of this research is to propose the Critical Path Method and Program Evaluation and Review Technique to determine the shortest
project completion time and reduce the project cost. The result shows that the activity time of pipe support work is reduced from
214 days to 195 days or 8.88%, and the time of pipe installation for drainage systems and surfacing work is reduced from 213 days to
195 days or 8.45%.

Keywords: Construction Project Management; Refinery Plant; Critical Path Method; Program Evaluation and Review Technique

145



r’ UH‘li_)nU’l?TEJ The Conference of Industrial Engineering Network (IE NETWORK 2023)
6U KU mn U("ISF\"]Z-'[C‘IS— N15UsEYUAYINITUINUIAINTTUGAEMNTT UsednU 2566

ANISAINSSUMANS F35181 11 - 12 wgunnan 2566 Tseusulusvisi unsus et Jamievays

< = o a v v
ﬂ'ﬂilLL‘lNLLi\?ﬂ\?‘UEN’JﬁQﬂizf]E]U Li‘ZIULLZ‘ISLﬁuALEJﬂa'JEJ

Tensile Strength of Resin Composites and Banana Fibers

AnAfive) efthumAni! 3y Aiduany?
Lanndgnianssudesiulseing angleanssuenans
291938UsrNNAIYIMNTTUENEINNNT AMYIAINTIUAERS
andunalulagnsgasundndinummsatnnseds

E-mail: kittipitchaya.ap@gmail.com*

Kittipitchaya Aphinanthakit'", Wipoo Sriseubsai?
!Department of Defence Engineering, School of Engineering
Andustrial Engineering Department, School of Engineering
King Mongkut’s Institute of Technology Ladkrabang
E-mail: kittipitchaya.ap@gmail.com*

unfnga
& Y % % & 1A & o v v 4 v Y A & o g <

Wienvewiunaie (Munde) Wudwiudwssiigavesiundreuaziliadulavesnundredinnuuaziibinuudswas iy
willgniindu andanmsdnsenudululdlunsiaudanussnausdudmedulondis nglunisfinunilldilendisumaaes A uudause
wavaudululdlunsihuildiiieduniocdeiu neduneuiiihlondreuiiuusyansamdensmilendaefidunsyuiun suusgluntu
JULUUEeINHaN UL TSN swIAANB LT FAensudeslilsBuiinauiuseving Part A fu Part B Tudnsndu 100 sie 35 Nilnuaudi
mawisiudilagldinasznuasundt danalaninsuiall denuwdansendnsduiieglunga easlsnnidn (Orthophthalic), lelavinnadn
(Isophthalic) Aeelwaruduly suduuruwdsoliui 3038nsiiluisnangalunsiasilisdunszaefmuintuasuwsnud U ludule
2819120 ndsntulahumageusisisnmmedeuussiaiiethaildundnseinasiulavuevesdulodewd sfunssiuanuudause
wazidlaiudnutureWuny sxviilidunuiinunduseisiuuenantumnldnmsdase aduleliduuuasiortuwsed weasn3as tensile

. . & 2 A < A =

testing machine Fuauivzdianuudusainiuludn

o o w

Adnfsy: wAduduTy easlsnnman lelewvndn nsvadeulsIn

Abstract

The banana bark (the banana sheath) is the strongest part of the banana plant and when the sheath fibers are moistened,
their strength and toughness increase. led to a feasibility study on the development of resin composites using banana fibres. In this
study, banana fiber was used to experiment. strength and the possibility of being used as a defensive by the process that brings
banana fiber to increase efficiency is to bring processed banana fiber into a woven fabric and mix it with resin by vacuum infusion
method, which is to let the resin mix between Part A and Part. B in a ratio of 100 to 35 qualifying Fast drying in about 45 minutes. It
is clearer than general resin. It is stronger than the resin in the group. orthophthalic, isophthalic fibers gradually flowing through Until
the sheet is full, then wait for it to dry. This method is the best way to make the resin evenly distributed and penetrate the fibers
evenly. After that, it was tested by tensile pulling method.When analyzing the values, it can be seen that the fiber size is directly
proportional to the strength. And when increasing the number of layers of the work piece In addition, if the fiber alignment is applied
to the tension of the tensile testing machine, the strength of the workpiece will be further enhanced.

Keywords: Vacuum infusion, Orthphthalic, Isophthalic, Tensile
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Abstract

The purpose of this study was to study ways to develop appropriately the schedule and number of service personnel in
each job category with different needs in numbers and levels of employee competencies. To do such scheduling, many factors such
as budget, operational standards, and uncertain volume of work and customer needs should be taken into account. To meet customer
needs, using staff appropriately in both quantitative and qualitative aspects should be applied. The researcher, therefore, developed
a mathematical model for scheduling work. The company which was the subject of this case study had nine categories of work and
eight service employees. The study was started by preparing a standard working schedule, working hours, number of employees, and
the level of employee competence score required in each type of work. Determining the level of competency score of each employee
in each type of work was treated as the second step. The researcher then rescheduled the working schedule by using heuristics and
mathematical models to compare the results and to find the best way for scheduling. The results from the study showed that the
developed mathematical models were more effective than heuristic methods in scheduling the working time for service personnel
and choosing the right personnel for each job category.

Keywords: Work Force Scheduling, Service Personnel, Mathematical Model
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Abstract

This research studies on mechanical properties and microstructure of dissimilar pipe joining between ASTM A106 Gr. B
carbon steel and ASTM A312 TP316/316L stainless steel by GTAW process with AWS A5.22 R309LT1-5 flux core filler rod (without
backing gas) 2 joints and AWS A5.9 ER309L filler rod (with backing gas) 2 joints, then all 4 joints have been welded by AWS A5.9 ER309L
filler rod for fill and cover pass. The result found that all 4 joints pass the ASME BPVC IX-2021 acceptance criteria for visual inspection,
penetrant test, and radiographic test. The tensile test result shows that the tensile strength of weld joints that were joined with a
different kind of filler rod is similar, the fracture area occurred out of the weld metal. The bent test specimen was free from
discontinuity of material and the hardness of all 4 joints was similar. Moreover, the microstructure of weld metal was predominantly
austenite, 4.5-5.76% of delta ferrite appeared on the weld metal which is not susceptible to hot cracks.

Keywords: Carbon steel pipe, Stainless steel pipe, GTAW, Dissimilar joining
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Abstract

Friction stir welding (FSW) is a solid-stage welding process in which the heat entering the weld is low, and no alloying
elements are added to the weld. The friction stir welding can weld both single and different materials. Assembly consisting of cast
and wrought aluminum alloys has wide-spread application in many industries. In the present study, ADC3 and AA5052 aluminum
alloys were friction stir welded under tool rotational speeds of 1500-2100 rev/min and traversing speeds of 500-600 mm/min, keeping
other parameters the same. The microstructure, microhardness, and porosity defects were investigated. Microstructure characterization
of the bonded assemblies reveals the breaking of the coarse eutectic silicon network in the stirring zone. Metallographic examination
revealed some porosity within the weld nugget. The area where the porosity is formed is on the advancing side. Additionally, the
hardness of the weld nugget based on various conditions is not significantly different. ADC3 is harder than AA5052 because it contains
a significant quantity of silicon, which results in a high hardness.

Keywords: Aluminum-silicon alloy, Friction Stir Welding, Microstructure, Lap joint
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Abstract

This research had the objective to study the mechanical properties and metallurgy structure of dissimilar pipe joining
between ASTM A312 Gr. TP316/316L and ASTM A106 Gr.B by the gas metal arc welding — surface tension transfer (GMAW-STT)
comparative with the gas Tungsten arc welding processes (GTAW) using ER309LSi electrode. The weldment was tested with the non-
destructive method and mechanical testing such as tensile, bending, Vickers hardness, and CVN impact testing following ASME BPVC
IX & B31.3. From the experiment results, it was found that both weldments of GMAW-STT and GTAW provided non-destructive &
mechanical testing satisfied results by accepted standards including the presence of metallurgy structure not found any sign of
detrimental phases or any discontinuity, it also reflects the use of GMAW-STT process can produce sounded weldment and satisfied
with mechanical properties same as GTAW welding process and more productivity when compared with conventional GTAW including
produce adequate ferrite content to prevent the appearance of solidification cracking in the weld metal.

Keywords: GMAW-STT, GTAW, Dissimilar Joining
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Abstract

This research is aimed to create a decision support system for cup lump trading business. To meet the needs of Mu-noong
karn yang, Yala Province by studying the business process of buying and selling cup lumps of Mu-noong karn yang. Which
entrepreneurs want to sell on the most profitable day and conversely, the weight of cup lump will decrease with storage period due
to the humidity decreasing together with the price of rubber that goes up and down uncertainly. Therefore, unable to make precise
trading decisions. The researcher therefore studied the daily weight loss of cup lump and the daily price behavior of cup lump rubber
by using the data to create a forecasting equation. The most suitable equation for forecasting the weight of cup lump rubber is the
linear equation with an error of 1.37% and the most suitable equation for forecasting the price of cup lump rubber is the simple
moving average equation with an error of 0.91%. The two created a mathematical model for deciding the most profitable sale of
cup lump. And has developed a decision support system for the cup lump trading business for the convenience of users.

Keywords: Cup lump rubber, Decision support system, Mathematical model
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Abstract

Cross-docking is the practice of unloading goods from inbound delivery vehicles and loading them directly onto outbound
vehicles. It is now widely used in many companies, from small to large, because of its advantages. The main advantages of
implementing cross-docking are to reduce material handling and the need to store products in a warehouse. This paper proposes a
mathematical model for calculating the travel distance of material handling from receiving dock to the shipping dock for the Mixed
assignment policy inspired by the concept of centrality. Additionally, the implementation of the expected value is applied to make
an informed decision based on the assigned probability. The result showed that the increase in the number of centrality facilities
affects the total distance traveled for material handling to be reduced when adding doors for all ends.

Keywords: Cross-docking, Expected performance, Shape
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Abstract

The objective of this research is to reduce the lost time from machine breakdown in the chicken processing industry by
using the Six Sigma principle to improve. The procedure is 1) Study the general condition for the time data of the machine downtime
2) Data collection and measurement 3) Analyze the data to find the method of downtime reduction 4) Select experimental measures
that is analyzed from the brainstorming of the team 5) Collected time-lost data from experimental machinery downtime. 6) Improve
processes by used the best method and 7) Summarize the improvement results. Optimization of machine downtime caused the
machine downtime decrease 2.20% (Before and after improvement is 3.72% and 1.52%)

Keywords: Six sigma, Machine breakdown, Poultry processing plant
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Abstract

Algorithmic trading has become increasingly popular in recent years as traders look to automate their trading decisions
using computer programs. One widely used approach is to employ technical indicators such as the Relative Strength Index (RSI) and
the Stochastic Oscillator (Stoch) to identify overbought and oversold conditions in the market. The strategy can be effective in certain
market conditions, but it can also result in losses. Therefore, it is crucial to backtest any trading strategy before committing actual
funds. Algorithmic trading can increase trading efficiency and avoid emotional biases associated with manual trading. This paper
proposes various strategies using RSl and Stoch indicators, specifically buying in an oversold market (RSI less than 30, Stoch less than
20) and selling in an overbought market (RSI over 70, Stoch over 80), which is a popular trading strategy in Bitcoin algorithmic trading
and analyzes their impact on changing market conditions, such as bullish, bearish and sideways markets. The results of using RSI and
Stoch indicators are then compared with buying and holding in a long-term investment. The results show that, under the studied
period from July 2021 to December 2022, the strategy using 15-minute Stoch indicator performs the best in the overall market and
during the upward market trend. In the downward market and the sideways market, the strategies using the RSI and Stoch indicators
with a timeframe of 1 day lead to optimal returns. Trading strategies using appropriate indicators and timeframe consistently
outperform buy-and-hold strategy in all market conditions.

Keywords: Algorithmic trading, RSI indicator, Stoch indicator, Cryptocurrency, Backtest
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Abstract

The objective of this study is to improve forecasting and Inventory Policy for case study a brand owner in fragrance
industry. Currently, the researcher found that the case study company has a problem with excessive inventory level. We compare
the average inventory level with the average demand, we found that the average inventory level is higher than the average demand
to 6 times. The case study company has inventory day of sales is 36 days that more than target to 14 days. We have first categorized
all products by using ABC-XYZ analysis to select AX group which has high sale volume and high cost of goods sold to 7 SKU. According
to the results from the training data set (used to analyze the demand pattern of selected products and properly determine forecasting
techniques), The analysis of Finish goods demand from the case study company shows that the demand pattern is uncertain and
unpredictable. We improve forecast accuracy using a time series method that is fitted to each demand pattern, Test data set, whose
MAPE and MAD is lower than the existing forecasting method by 16%. Order-up-to Level Model is found to be the best policy as total
cost is lower than the existing forecasting method by 49.75% based on %Service level is 100% that higher than target to 97%

Keywords: Demand forecasting, Inventory policy, Order-up-to level model
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Abstract

This paper proposes to improve of sample approval process for suppliers. and work processes to reduce time waiting for
documents, reduce redundant of work. and reduce the use of paperless which is the supply chain management by using tools and
technologies and systems used of benefit to management, Tracking, Monitoring process, solving the problem of delay approval, which
currently takes an average of 18 working days per set. The researcher has studied and used the Share point system, Power Automate,
Power BI, and checklist of relevant documents. for apply to the experimental. The results obtained can actually solve the problem
of delayed sample approval. Shorten the inspection period to 5 working days and can reduce the re-inspection work by 19%.

Keywords: Share point, Power Automate, Power BI, Checklist
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