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Abstract 

Furniture manufacturing process is the steps through which raw materials are transformed into a final product. 
Process manufacturing industry usually refers to an industry by which raw materials are transformed into products 
with special physical and chemical properties and special use through a series of processes. Every kind of furniture 
product which is offered with the best design will follow some process of manufacturing which makes it able to 
afford the necessity of beauty as well as comfort which must be very great requirement of everyone who are 
expecting for having the furniture which can support their living place properly. Recently many of furniture 
manufacturers changed their process from conventional to automation systems.  
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1. Introduction

Manufacturing is the production of products for use or sale using labour and machines, tools, chemical and 
biological processing, or formulation. Manufacturing process are the steps through which raw materials are 
transformed into a final product. The manufacturing process begins with the product design, and materials 
specification from which the product is made. These materials are then modified through manufacturing processes to 
become the required part. 
There are four main process manufacturing of furniture industry. The first process is panel saw. Panel saw is any 
type of sawing machine that cutting parts into sized parts. Second process which is Computer Numerical Control 
Boring (CNC Boring). Boring is a kind of drilling process which means we are making the hole through the panel. 
The third process gluing which is a process were done by the gluing machine. The gluing process is also important 
in maintain a good appearance of the furniture. Coloring is the last process of manufacturing process. The coloring 
part is purposely to cover the sanding part and the part that must be colored is small part. 

1.1 Stage 1: Horizontal Panel Saw 

Figure 1: Panel Saw 

Panel saw is the type of sawing machine that cuts a piece of board in a sized part. Panel saw can be vertical and 
horizontal. The horizontal panel saw is using in furniture manufacturer. Panel saw machine is used to cut material, 
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such as plywood, MDF, chipboard, veneer, and so on, it is necessary equipment in woodworking. Now panel saws 
are categorized by their method of operation—manual control or computer numerical control (CNC). In the past, 
Manual panel cutting saw was very popular and widely used, but now computer-controlled machinery is more and 
more popular, because computer panel saw is more safety and higher effect efficiency in mass production. Many 
customers advised that CNC panel saw machine was preferred machine for them. 
The panel saw machine that can be setup the setting using the manual control or CNC which is computer numerical 
control to measure the size (width and length) and the quantity of a piece of the board. After setup, it will show the 
cutting method before sawing. In my observation, the machine saw the unnecessary in four edges of the board and 
then saw the board the machine follows the setting.  The worker needs to slide the board to saw at second time into 
the saw machine. For example, the board sawed in vertical and it will automatic slide out. Thus, the worker slide 
second time in horizontal into saw machine and it will follow the setting cut in full process.  
 

1.2 Stage 2: CNC Boring 
The second stage is Computer Numerical Control Boring process. It is one of the important in the manufacturing 
process. Boring operations can be performed on other than boring machines, such as lathes, milling machines and 
machining centers. Boring machines, like most other machine tools, can be classified as horizontal or vertical. 
Below show the Horizontal boring machine in Figure 2. 

 
Figure 2: Horizontal Boring Machines (HBM) 

The HBM is made to handle medium to very large-sized parts, but these parts are usually somewhat rectangular in 
shape, though they may be asymmetrical or irregular. The available cutting tools only limit the size of cut, the 
rigidity of the spindle, and the available horsepower. This process is suitable for machining a wide range of 
materials, such as metal, plastic, glass, and wood, and producing a variety of custom-designed parts and products. It 
can be perform boring, reaming, turning, threading, facing, milling, grooving, recessing and many other operations 
with suitable tools. 
Boring is used to achieve greater accuracy of the diameter of a hole, and can be used to cut a tapered hole. Boring 
can be viewed as the internal-diameter counterpart to turning, which cuts external diameters. Different types of 
horizontal boring machines design to suit different purposes. CNC boring machine can be manual control or 
computer numerical control setup the location of the panel to be holed. Thus, put the two piece of panel in left and 
right against each other into the machine and the panels will be holed. 
 
1.3 Stage 3: Gluing 
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Figure 3: Gluing Machine 

The third stage is gluing process using in gluing machine shown in Figure 3. The gluing process is using the tape 
and glue to stick the edge of the board. The range of folding gluing equipment is really wide because production 
needs are many. For large runs (millions of pieces per day), machines with a very high production speed 
(80/100,000 copies per hour) are required with feeding and delivery systems suitable for these quantities. 
 

 
Figure 4: Edge Banding Machine Glue 

There are many different types of woodworking adhesives used in the industry, including both water-based and hot 
melt adhesives. The gluing machine is using the glue that known as Edge Banding Edge Banding Machine Glue. 
Edge banding machine glue is hot melt adhesives that used in gluing machine. The gluing machine can be save the 
glue and the glue is easy to clean. The gluing process is the vital progress in manufacturing process. This stage is 
very fast and save time. For example, put the board properly and the machine will do work automatically.  
 
1.3  Stage 4: Coloring 

 

 
Figure 5: Coloring 

Coloring is the last stage in manufacturing process in this factory. After gluing, the worker will pass to the coloring 
area. The worker is in charge to eliminate the extra glue and tape on the surface of board. In my observation, the 
worker added the thinner to clean up the glue on the board surface first. Next, used the 120 grit of sandpaper to 
eliminate the over tape in the edge of the board shown in Figure 6.  
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Figure 6: Sanding 

Thus, the edge of board is faded after sanding. The brush is used to fill the color that used in paint or Writing 
Chinese Ink in the edge of the board. The clothes are required to clean up the extra color on board surface that using 
the thinner. At last, the finished board will be packaging.  
 
2. Results and Discussion 
 
2.1 Strength 
Panel saws, CNC boring machine, gluing machine and coloring process is the part of the furniture manufacturing 
process in a furniture-manufacturing factory.  Within this machine and process, there are many strength or 
advantages that very useful for factory or even the people that works in the factory.  Here are the strength for the 
machine and process mention. 
 
2.2 Panel Saws 
 
Panel saws can cut various types of sheets material such as Oriented Strain Board (OSB), plywood, wood, medium 
density fibreboard (MDF), laminated sheets, acrylic sheets and much more.  The computer numerical control (CNC) 
panel saw enhance the higher precision, higher speed in cutting material and simplicity of the panel saw itself.  The 
technology of nowadays becoming advance.  Therefore, to meet the customer’s requirement and mass product 
requirement, the machine needs to have the latest technology to produce high quality furniture.  This CNC panel saw 
machine is high in speed and high in precision.  Additionally, human error can be avoid by play the simulation of the 
cutting process before the operation start. 
The CNC panel saw machine is safe for operating, as it was CNC controlled and frequency speed controlled. In 
additional, the panel saw machine are equipped with safety measures and guard for the saw.   When the process 
begin, the guard are in position and cover the saw, and when the operations finish only then the guard are being lift.  
A serious accident can lead to serious punishment and large fines.  Therefore, safety is very important for the 
workers.  Furthermore, it is easier for the workers to learn the CNC programming than to use the manual or 
traditional panel saw.  Less time consuming in train the workers. 
When using the panel saw, there is no need to lift the board and push it through the saw blade as it provide accuracy 
for how it were cut compare to cut manually.  For a traditional panel saws it would requires a lot of space and it 
mounted against the wall.  This machine is more suitable for a factory or a mass product as it is time efficient and its 
accuracy to cut huge volume of large panels into smaller boards than traditional panel saws.  They are simple to 
operate and when properly set up and tuned.  Therefore, it was perfect to cut large 4-foot by 8-foot sheets into 
smaller sizes.   
It has automatic brake that stops the saw in less than 90 seconds that plays important role, as safety measures when 
there are emergency case.  Other than that, the dust are self-absorbs as it has a small holes on the tables where the 
panel are being cut so that there are less dust exposure to the environment also towards the labor.  This can help to 
take care of the labor health.  This process only need one to two person to handle the whole process.  Thus, it is cost 
efficient to pay labor cost. 
Furthermore, it can reduce waste as the set up can be program to use all the parts of a layer of 4-foot by 8-foot 
sheets.  Even smaller parts can be obtain.  In addition, the computer can saved the earlier measurement and it 
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became template for another process of another panel for the same measurement.  Thus, there is no need to enter the 
measurement repeatedly.   
 
2.3 Boring  

The CNC boring machine can do boring process for the panel surface also in the form of vertical and horizontal.  
There are also boring machine that can do other operations such as making groove on the wood panel.  It is the 
process of enlarging an existing hole or internal cylindrical surface.  This can be accomplish on a lathe or a machine 
tool specifically designed for the process, such as a horizontal boring machine. 
CNC boring machine is high in efficiency and ease the entire production process in general.  More work done in 
shorter time span than manual methods.  Consequently, industries across the board rely on this boring machine.  It 
can operate continuously for a long time at a time and do repeat process.  When mas producing a product, the CNC 
boring machine is the most suitable to have great precision and time efficient. 
It is also a great investment for any factory or even machining shop.  Professional engineer made this machine for 
the long-term of usage as it made of quality material.  To be compare with the traditional methods, this boring 
machine is sturdier.  There are also only need one person to do the whole operation include key in the measurement, 
putting the panel to start the process and arranged the panel after boring. 
Moreover, boring machine have longer lifetime due to the innovative design, sturdy manufacturing and skillful post-
scale servicing.   
 
2.4  Gluing 

This process can reduce labor cost as the labor cost equal to higher profit and faster fabrication.  Laminates and 
substrate are fed into one side of the laminator.  Finished laminated material comes out the other side, ready for 
immediate fabrication.  By using the machine, it will lower the risk of uneven adhesive application caused by human 
error.  Labor cost can be reduce, more laminated output, faster and more consistently.  Time waiting for the panels 
to dry can be eliminate; the labor would not need to spend time replacing panels that can failed quality inspection.  
Hence, more work can be done with the save time.   
Consequently, it will also increase productivity by replacing time-consuming practices with affordable automation 
and production capacity increase.  This machine glue material to a substrate quickly, cleanly and uniformly.   
Besides, the laminated process gives the panel attraction as it can follow customer’s desired color and pattern. 
 

 
Figure 7: Gluing process 
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2.5 Coloring 

The process of coloring is important as is to cover the part that have scratch or even the edges of the panel.  It 
will make the laminated as a real wood grain.  It will also enhance the glossiness and gives off the dirt or dust as 
it will be wipe with thinner.  Within the coating, it will protect the panel or wood from biodegradable such as 
insects and moisture.  Other than that, it also help the wood panel or the furniture component look more elegant. 
 

2.6 The Weakness of Panel Saw Machine  

Panel Saw Machine means the work piece instructions used for controlling a machine, equipment or program. This 
machine was invented by Wilhelm Altendorf in 1906 in Germany. This machine set a new standard in 
woodworking, with dramatic differences from the traditional machines. This Panel Saw Machine help to 
accomplished the task elegantly by allowing the work piece to be fed through the saw blade while lying on a sliding 
table, so that it make the cutting becomes faster and accurate. Panel Saw widely are used for cabinet shops to easily 
cut panels, profiles, solid-work, plywood, plastic sheets into sizes or cabinet components. Some higher end panel 
saws feature computer controls that move the blade and fence system to pre set value. However, there are still some 
weakness while using this panel saw machine.  
Firstly, the weakness of panel saw machine is this cutting machine more efficient, more complex programming 
nesting, so that if we are not using good optimizing nesting programming software, product , wood or panels waste 
will be more serious. It is because this panel saw machine is using the higher technology system so that if we do 
some mistake while setting the computer software before cut the panels it will resulting in more wasting the product 
because all of the sizing or amount is already set in the computer software.   
Lastly, the blade of the panel saw machine. In this case, Furniture industry have to replace the blade every six 
month, so that the workers of Alian Trading Sdn. Bhd have to checked the panel saw machine and take the note of 
the date that day replace the blade. This is for care the quality of panels that we have to cut. So that, this will costing 
the companies because they have to provides many blade for panel saw machine to replace the old one and it have to 
be the  same size or characteristic of blade. 
 
2.7 The Weakness of CNC Boring  

The Boring Machine is one of the most versatile machine tools is using to bore holes in large and heavy parts such 
as engine frames, steam engine cylinders, machine housing and many more. This boring machine is help to do the 
woodworking that impossible to hold and rotate in an engine lathe or in a drill machine. The boring machine has 
been developing primarily to do this woodworking. In types of boring machine, the horizontal machine is one of the 
most useful and important machines.  
The weakness of boring machine is, it use the high technology. So that, Furniture industry. must have a trained staff. 
Besides that, Furniture industry also have to train their workers how to use or running the machine properly to get 
the high quality of the end product. In this case, Furniture industry. must have the professional workers in their 
companies to teach and give the instruction about the boring machine in more details information. This is because to 
use the boring machine need the basic training and special skills to supervise multiple machines. Thus, Furniture 
industry. have to spend their expenses t train their employees in the company to be more skilled in using the CNC 
boring machine and can produce high quality of products.  
After that, the other weakness that Furniture industry. faced is have to spend a lot of cost because the boring 
machine is expensive and require a larger initial investment.. The companies require high maintenance costs and 
expensive to repair the machine when the boring machine damaged or cannot running smoothly. For example, they 
have to spend more on buying the parts, such as the bearing block, headstock, cross slide, end supporting column, 
table saddle, boring head, cutter and the others parts. Moreover, Furniture industry. And also have spend costs when 
they need the technicians to do the maintenance while the boring machine damaged.  
 
2.8 The Weakness of CNC Glueing Machine  

CNC machinery revolutionized the commercial woodworking process. At a time when machines were operated 
manually, CNC technology made them operable by computer. CNC glueing machine is a machine that replace the 
traditional way of woodworking in glueing process. The use of glue in the fabrication of wood products brings about 
more complete utilization of timber through the use of lower grades inferior species and small sizes of material. It 
conserves supplies of clear material and of the scarcer and more valuable woods. And it makes possible a savings of 
material in the production of articles of unusual form, dimensions and properties. 
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Firstly, the weakness of glueing machine is potential for costly to repair. Computer controlled machinery has two 
components that are costly to repair. Sensitive cutter heads and the computer that controls them. Proper training 
educates CNC operators on the fine points of operating and caring for these elements. Certain aspects of the machine 
operation require a higher level of skill shortage are required. The problem of finding, hiring and training these 
people must be considered a disadvantage. 
Next, CNC gluing machines require more space, power and maintenance than manual machines. Because cabinets 
and electrical cabinets require more floor space, larger spindles require more power, and like any other computer, 
they require more maintenance than manual machines without a computer. In this case, the companies have to 
prepare the large workplace or manufacturing to make the environmental is controlled and able to work in good 
condition. In Furniture industry. they are produce the cabinet so it will take more space to complete the work in a 
small area.  
 
2.9 The Weakness of Coloring  

Coloring or finishing is the final step of the manufacturing process before the product meet the customer or market 
place. Coloring is a process that gives the wood surfaces desirable, characteristic, including enhanced appearance 
and increased resistance to moisture and other environmental agents. Beside that, coloring also can make the wood 
easier to clean and keep it sanitized, sealing pores that can be breeding grounds for bacteria. Coloring also influence 
other wood properties and attract the customer. 
The weakness of coloring, is the availability of the color that apply to the product or panels that used by the 
Furniture industry In this case, the availability of the raw materials can be vary from season to season, place and 
species. For example, the Furniture industry Have to export their product to the United States (US), so that it have a 
chance that their product which is cabinet will be defect on the coloring side because the different weather 
conditions.  
Furthermore, the weakness of coloring is time consuming. Furniture industry Is use the manual way to do the 
coloring process which is the workers itself have to do the process without using any machine in the manufacturing, 
so that it will take a lot of time to settle down the coloring process. In Furniture industry the workers have to prepare 
all the ingredients before doing the coloring process. For example, the workers have to use the coloring pen that 
suitable with the panels and combine with the thinner. Moreover, when the workers do the coloring process 
manually it will cause wasting of materials such as the using of coloring pen and thinner because they do not use the 
standard syllables.  
 
3. Recommendation and Improvement 

3.1 Use A Team Mindset 
Quality won’t be sustainably improved by individuals. To really make lasting and meaningful change in 
manufacturing processes, it will take a team-based approach. By involving multiple disciplines in the search for 
improved quality, a variety of perspectives is obtained. Also, of importance is knowledge of process history. Why is 
the process the way it is today? There must be a reason or cause, and that reason should be considered so as not to 
repeat a problem of days gone by. By considering history and group perspective, solid improvements can be 
obtained. 
 
3.2 Define Quality from the Customer Perspective 
Too often, staff within a manufacturing environment want to make a product “better” but don’t really know what 
better means. With additional cost, we almost always can make a product better. But is additional cost desirable by 
the customer even if it means better product life? Someone in the organization should serve as the customer 
advocate. Typically, this voice can come from the sales or marketing departments. Use the customers’ perspective to 
define what the best-in-class product would be and meet those requirements while minimizing cost. 
 
3.3 Develop Organizational Understanding of the Cost of Quality 
The cost to fix a defect in the field once it reaches a customer is dramatically higher than the cost to fix the source of 
the problem before it is created. It is essential that the manufacturing staff be trained to understand the cost 
multipliers involved with warranty repair or replacement and cost of damaged reputation. Once the staff take this 
perspective, a desire to find root cause for problem solving is inherently developed. 
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3.4 Solve Problems Completely 
All too often, manufacturing quality improvements fix the symptoms of failure rather than the root cause. This can 
be done by adding quality inspection steps or rework stations that make it more efficient to fix defects. Instead, a 
true understanding of root cause should be developed within the teams. When teams develop the ability (through 
Ishikawa, fault tree, or five-why analysis) to ascertain root cause of defects in the manufacturing process along with 
a “killer test” that verifies the ability to turn-on and turn-off the problem in the manufacturing process, true solutions 
to problems will be created that will not allow the return of the issue. 
 
3.5 Employ Strong Process Discipline 
Throughout the quality improvement process, it is essential that strong process discipline is employed. Depending 
on the product that is being manufactured, deviation without proper team cooperation and anticipation of the change 
could have dire quality repercussions. While the organization should avoid cumbersome bureaucracy that inhibits 
innovation, it is essential that some structure be employed to maintain consistency and an understanding of the way 
the product is produced during that time period so that root cause can also be identified later if new problems arise 
as a consequence of the change. 
 
3.6 Strengthen Supply Base 
When quantifying your manufacturing process, be sure to take a close look at your suppliers. If you notice that some 
are consistently providing you with better materials, parts or tools, reward them by giving them more of your 
business. This is another place where quantifying comes in handy: sticker price is hardly ever an accurate indication 
of the true cost of an input. 
 
3.7 Quantify Everything 

Assign a point value, or better yet, a dollar value, to every aspect of your manufacturing process. Material costs are 
obvious, but consider man-hours, equipment wear and tear, and planned obsolescence to further quantify production. 
By assigning numbers to every aspect of manufacturing, you’ll make it a lot easier to see which areas need 
immediate attention. 
 
3.8 Standardize Work 
Everyone has their own approach to things, but in the world of manufacturing, there's not a lot of room for 
individuality. Even the simplest tasks should be standardized to maximize efficiency. Start by making a checklist 
and placing it in each workspace. Then, make sure that every employee who does a job in that workspace follows 
the checklist. This simple act can reduce downtime and improve overall product quality. 
 
3.9 Evaluate Your Production Line 
The production lines in your facilities are your bread and butter. Throughput is the most important metric to track 
when studying your production lines. It essentially measures the average number of units being produced over a 
specific period. This allows you to immediately identify problems in your production line when throughput is not up 
to par on certain machines. Additionally, you can track capacity utilization. By calculating what each factory’s total 
manufacturing output capacity is, at any given moment, you can see what production lines are performing at their 
highest possible output. Combined with throughput, you have two ways to track production line efficiency. To help 
identify the machines and operations that are slowing down both metrics, you may want to adopt simulation 
modelling as a business practice. Simulating the optimal performance of your production line will identify which of 
these processes needs improvement 
 
4. Conclusion 
In furniture manufacturing, the critical sub-process is the milling process because it has the most significant impact 
on the consequent activities. The technical parameters describing the physical nature of the milling process, the 
cutting speed and feed rate, were identified as input parameters. Output parameters reflecting the overall 
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effectiveness of the milling process were economic, namely the surface roughness, process duration, and total 
process costs. Correctness of parameters’ determination was verified by a multiple regression tool. The dependence 
between parameters was proved and the hypothesis stated was confirmed. 
The objective of this study was conducted to acknowledge the current process of furniture making in Malaysia by 
surveying and consulting on furniture industry, an experience furniture manufacturer for 30 years. Also, to study the 
machinery used and the standard operation of procedure during the process of manufacturing to fit with the trend of 
demand at the moment.  
As a conclusion, furniture industry is making various type of home furniture by using engineering wood such as 
chipboard and medium-density fibre board (MDF). Different technique used to fit with the suitability of the 
engineering wood because it has different characteristics compared with solid wood. The use of CNC model 
machine during the production process simplify the human force used. For example, for cutting process, the use of 
CNC machine of panel saw reduces time used in cutting, because it generates a command to cut by using a 
computer. It is better than a manual cutting using conventional table saw that less productive. Same goes to the 
boring process, it generates command through computer and used less human force. The use of chipboard and MDF 
does not require much time of finishing, because the appearance of the panel is already looks good, just a simple 
sanding and coloring on the panel and it has looks neat and good. 
The technology of furniture nowadays had emerged because of the industrial revolution. This improvement was 
needs by the industry to growth. The inventions that allowed new products to be manufactured created a demand 
that caused a vicious cycle that propelled people to prosperity. In the bigger picture, this revolution could change the 
climate of economic environment around the world  
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