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Abstract—This paper focuses on a preliminary study of a 
Door-buck and Installation System (DIS) tool that is used to 
facilitate one in installing a door and its hinges. Problems 
highlighted in Malaysia, a carpenter installs a door by using 
improper device or tool and unsafe. A door may fall against a 
worker during installing and repairing door sides. Damages on 
the floor mate and door surface reduce its installation quality and 
increasing cost. Besides, a strenuous work involves in 
transporting a door to one place to another may cause back-pain 
to a worker. Therefore, a tool is innovated and fabricated so that 
reducing of worker’s back-pain; facilitate one to install a door 
and its hinges and safe.  DIS’s installation time is 4 minutes per 
door or 15 doors per hours. Only one worker is needed in 
transporting, lifting and holding a clamped door at one time to 
install door is reduced 5 times less than conservative method. As 
a result, a unit of DIS increases the productivity of door 
installation and safe. Carpenter is not required to bend for 
clamping due to clamp a door just utilizes his/her leg. Then, a 
lifting jack is provided for easily and safely lifting especially 
aligning door hinges holes to its doorframe. It can withstand a 
door weight up to 100 kilograms with 250 kilograms of force.  
Moreover, DIS may have market potentials such as Houses, 
Offices and Buildings applications. The industries may reduce 
cost and increase their productivity.   

Keywords— Door and Hinges Installations, Door-Buck and 
Installation System (DIS). 

I.  INTRODUCTION  
Door-buck and Installation System (DIS) is a tool that may 

assist one or carpenter in installing door hinges onto a door, 
holding safely during planing door edges and fixing door 

hinges to its door frame. It is also to facilitate one while 
transporting a door from one place to another safely by only 
one person. It consists of 3 functions which may holding, 
lifting and transporting a door safely and easily.  

The issues of this study are to increase labour cost, causes 
of back-pain and lack of safety, and reducing the productivity 
during installing door. During constructing buildings, houses 
and offices, workers need two or more workers for 
transporting a door and this increases company’s labour cost. 
A trolley can be used for solving that task particulally but this 
is not solving the entire tasks of door installation. During 
installing door hinges onto door edge, some carpenters utilise 
a tool which is called Door-buck for holding a door 
horizontally for safety purpose but again it solves only this 
particular of task [1]. It is practised in USA, UK, Australia, 
Russia etc. In Malaysia, normally a carpenter utilizes lumbers 
and other worker holds a door during planing. This may 
impose a door to fall againts worker and accident may occurs. 
When installing a door to its frame, carpenters utilises 
improper tool such as screw drivers, flatbar, lumbers, chisels 
etc [2]. In Malaysia, this causes back-pain effect to the worker 
itself. Previously, several appropriate tools were used for 
solving this task but all those tools had limited functionality 
such as tardy [3], costly [4] and not multifunction [5]. 
Therefore, an innovative tool is proposed and studied so that 
all those problems can be fixed and adapted locally and 
internationally. The objectives of this study are to 1. Study the 
safety and ergonomic methods in installing a door. 2. To 
design an innovative tool that functions efficently for 
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carpenters. and, 3. To produce a product that reduces labour 
cost, increases productivity and safes. 

II. METHODOLOGY 
In order to achieve those objectives, the following flow of 

steps or processes are proposed as Fig. 1: 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Methods of Study’s Flow Chart 

1. Gathering Information and Designing a DIS 
The important information regarding the functionalities, 

sizes, maximum capacity, types of door materials and 
materials utilization were gathered and designing a DIS as Fig. 
2. A DIS is designed with three functions, which can clamp a 
door faster, and safer, transporting and lifting a door safely. 
Pushing and pumping by one’s leg without bending his back 
did clamping and lifting tasks. Low carbon steel was selected 
and sizes 200 millimeters of width, 650 millimeters of length 
and 350 millimeters of height. Its weight is 8 kilograms with 
100 kilograms of maximum carry load for typical doors such 
as wood, plastic, glass, steel and composite.  The fabricating 
parts and purchased components were identified and yellow 
color was chosen for fabricating parts. The shop drawings then 
were produced prior the fabricating stage begins.    

2. Fabricating Process 
3 millimeters of thickness of sheet metal, square and 

rectangular hollows were marked and cut off into its 
respective size. All sharpen edges and dusts then were 
removed. In Fig. 2, the Body of DIS was joined by Gas Metal 
Arc Welding (GMAW) process. Bolts and nuts joined 
components such as Hydraulic Jack and Toggle and some 

fabricating parts. The square-ness and alignment of Body, 
Support Saddle, Saddle Clamp, Handle Clamp, Toggle, Lifting 
Panel, Jack Paddle, and Hydraulic Jack were checked and 
rectified. All fabricating parts and purchased components were 
assembled together for testing. 

 

 

 

 

 

 

 

 

 

 

Fig. 2. (1) Body, (2) Support Saddle, (3) Saddle Clamp, (4) Handle Clamp, (5) 
Toggle, (6) Lifting Panel, (7) Jack Paddle, (8) Hydraulic Jack, (9) Castors.     

3. Testing Process 
A Door Clamp was adjusted and clamped tests with 20 

times of clamped and unclamped were carried out with a door 
was put onto its Baseplate. It was then moved front and back, 
left and right with 1.8 meters square. Besides, lifting height 
door test with the minimum of 9 millimeters up to 50 
millimeters maximum was also done. Using only one worker 
with 10 minutes per door did installation door test. All 
fabricating parts and components were dismantled prior 
painting. 

4. Painting Process 
The fabricating parts surface was free from any oils, rusts 

and dusts prior coating. Prime coating coated it with 75 
micrometers of layer thickness and 37 degrees Celsius of 
temperature in 1 day. The second layer was coated by 50 
micrometers of layer thickness with the same temperature and 
time of prime coating [6]. The purchased components such as 
Bolts and Nuts, Hydraulic Jack, Sponge and Toggle Clamp are 
not painted.     

5. Documentation and Final Process 
The Product’s Manual is printed and patented its 

Intellectual Property (IP) in myIPO. It was granted a grant and 
its paper will be presented on conference. Majlis Amanah 
Raya (MARA) will grant the commercializing activity of this 
product. 

1. Literature Review 

2. Designing a DIS 

3. Fabricating a DIS 

4. Testing a DIS 

5. Painting a DIS 

6. Documenting a DIS 

7. Final Stage 

Searching from the Electronic 
Journals, eBooks, Magazines, 
Articles, YouTube, etc. 

Design a DIS, Materials, Components 
and Joints‘ Selection, Producing of 
Shop Drawing. 

Preparations of a DIS’s materials, 
components, consumables, tools etc. 

Testing of a DIS’s installation of a 
door method, handling and holding a 
door. 

Removing all rusts and dusts. Painting 
all the fabricating parts. 

Product’s Manual, Patented Product 
IP, Present and Publish Paper  

Apply Grants for Commercializing  
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III. RESULTS 

1. Study of the safety and ergonomic methods for door 
installation  
From the study that was done, the safety factors may affect 

the productivity of a company when they are ignorance. For 
example, the door’s stability position should be firm with its 
stands (DIS) so that the planing edge task and installing door 
hinges are able to be done safely. When only one worker 
performs his task, it indirectly reduces labour cost and 
increases its productivity. During installing a door to its frame, 
the back-pain to the worker occurs and also scretches damages 
floor mate during installing it. Due to holding a door while 
squatting contibutes those problems, it also increases labour 
cost when 2 workers are needed when installing a door. By 
using one worker and a DIS, those problems are eliminated 
and reduced, but its productivity increases. A door is held and 
lifted safely, and fixing hinges screws is done easily and 
safely. Besides that, the utilization of Castors and Toggle 
Clamp at a DIS facilites one to move a door easily and safely 
in Figure 2. Those reducing of back-pain effect and again 
labour cost because of one worker is needed.  

2. Designing and Fabricating a DIS  
As Fig. 3, the design of DIS may accommodate up to 100 

kilograms of door weight typically wood, plastic, glass, steel 
and composite. Stiffeners are welded underneath the Frame 
Structure to strengthen it. Both door posts have lined by 
polyester sponge for absorbing the force during clamping a 
glass door. By attaching a Toggle Clamp that can withstand 
250 kilograms force and clamp a door with one time pushed 
by one’s leg. The time consuming is reduced 5 times than 
previous competitor. A 2 tonnes of Lifting Jack is assembled 
for lifting a door up to 50 millimeters of height and it must be 
used when a door is firmly clamped prior lifting. Castors are 
divided into 2 sides, which front side functions as driver and 
the back sides follows any directions when a DIS is pulled.  

 

 

 

 

 

 

 

 

 

 

Fig. 3. A Fabricated D.I.S 

3. Testing of a DIS 

A DIS produces its installation time consuming 4 minutes 
per door which equals to 15 doors per hour. Only one operator 
or worker is needed during installing a door. Movement and 
lifting tests are easily and safely done up to 50 kilograms of 
solid wood door weight without failure as Fig. 4.  

 

 

 

 

 

 

 

 

 
 Fig. 4. Installation of a Door 

IV. CONCLUSION AND RECOMMENDATION 
It can be concluded that all the objectives of this study are 

sucessfuly achieved. The DIS which has 3 functions solves 
safety, ergonomic and costs of labour. Somenone’s back-pain 
can be reduced or eliminated due to utilize his leg for 
clamping and lifting tasks. Moreover, easily a DIS to move 
from one place to another by one person only contributes 
reducing back-pain cause and also its labour cost. This 
increases productivity of a company which involves in door 
installation. It is recommended that company which involves 
in installing doors for buildings, houses, and offices has huge 
potential for increasing profit.   

It is recommended that further study can be done in the 
finite element analysis of a DIS  where the critical area such as 
DIS’s Body fatigue life cycle. The demands of this product 
can also be done in future for obtaining the potential 
commercializing purposes.    
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