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ABSTRACT 

Nowadays, the cutting machine can cut many different materials in terms of different quality 
and cost. CNC Laser cutting and Water jet machine have been used in UTeM to cut the 
workpiece or produce the product based on cost and quality with the variety material and 
thickness. The CNC laser cutting and water jet have a different parameters that will be produce 
different cost and quality. This research is about quality recognition and cost evaluation based 

on Activity Based Costing (ABC) for aluminum alloy using CNC laser cutting and water jet 

machine. This project will focus the cost evaluation based on Activity Based Costing which is a 

direct cost for the machine and indirect cost for the overall process when cut the aluminum 
alloy. The problem faced is to estimated cost for CNC laser cutting and water jet machine when 
industry come to UTeM for the purpose of materials cutting using CNC laser cutting and water 
jet machine. The framework Activity Based Costing can guide the process of how to calculate 
the cost based on Activity Based Costing with correct cost. Lastly, for quality recognition the 

quality of each work piece tested using surface roughness tester and process capability. The 
surface roughness tester is based on the value of Ra, Rq and Rz. The value was observed to 

identify the comparison of quality work piece using CNC laser cutting and water jet machine. 
In surface roughness tester the water jet machine depicts a better quality with the lowest value 
of Ra, Rq, and Rz compare to CNC laser cutting value. Process capability is a specification 
limits for a specific process or products to meet customer requirements. The value of Cpk in 

CNC laser cutting is higher than water jet machine, so it becomes the best requirement meet for 

the process capability. 



ABSTRAK 

Pada masa kini, mesin pemotong boleh memotong barryak bahan yang berbeza dari segi 
kualiti dan kos. Pemotong laser CNC dan mesin jet air telah digunakan di UTeM untuk 
memotong bahan kerja atau menghasilkan produk berdasarkan kos dan kualiti dengan 
pelbagai bahan dan ketebalan. Pemotong laser CNC dan mesin jet air mempunyai 
parameter yang berbeza yang akan menghasilkan kos dan kualiti yang berbeza. Kajian ini 
adalah mengenai pengiktirafan kualiti dan penilaian kos berasaskan Kos Berdasarkan 
Aktiviti (ABC) untuk aluminium aloi dengan menggunakan pemotong laser CNC dan mes in 
jet air. Projek ini akan menumpukan pada penilaian kos berdasarkan Kos Berdasarkan 
Aktiviti yang merupakan kos langsung untuk mesin dan kos tidak langsung untuk proses 
keseluruhan apabila memotong aluminium aloi. Masalah yang dihadapi adalah untuk 
anggar kos pemotong laser CNC dan mesin jet air ketika industri datang ke UTeM untuk 
tujuan pemotongan bahan menggunakan pemotong laser CNC dan mes in jet air. Kerangka 
kos berdasarkan aktiviti dapat membimbing proses bagaimana untuk mengira pembayaran 
berpandukan kos berdasarkan aktiviti dengan tepat. Akhir sekali, untuk pengiktirafan 
kualiti untuk setiap potongan bahan kualiti diuji menggunakan penguji kekasaran 
permukaan dan keupayaan proses. Penguji kekasaran permukaan adalah berdasarkan 
kepada nilai Ra, Rq dan Rz. Nilai yang diperhatikan untuk mengenal pasti perbandingan 
setiap bahagian yang di potong menggunakan pemotongan laser CNC dan mesin jet air. 
Dalam penguji kekasaran permukaan mes in jet air menggambarkan kualiti yang lebih baik 
dengan nilai terendah Ra, Rq, dan Rz berbanding dengan nilai pemotong laser CNC. 
Keupayaan proses adalah had spesifikasi untuk proses atau produk tertentu untuk 
memenuhi keperluan pelanggan. Nilai Cpk dalam pemotongan laser CNC adalah lebih 
tinggi daripada mesin jet air, jadi ia menjadi memenuhi keperluan terbaik untuk 
keupayaan proses. 
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CHAPTER1 

INTRODUCTION 

1.0 Background of Study 

Activity Based Costing (ABC) is to address the problem of increasing the 

share that indirect fixed costs such as products cost structure, derived from the 

process of automatization of the production processes and industrialization. Activity 

Based Costing (ABC) estimates the costs of resources used consists of set activities 

to produce service and product. The functions cost estimating is to provide the 

standards for production efficiency and help control manufacturing cost when to 

produce or cut the workpiece or product. 

This study is conducted in order to justify the quality recognition and cost 

evaluation based on Activity Based Costing (ABC) for aluminum alloy using CNC 

laser cutting and water jet machine. Quality recognition is quality based on the 

surface quality of workpiece by surface roughness and process capability. Cost 

evaluation is the cost of resources involves the cutting process which is direct labour 

and indirect labour. Water jet machine cutting used mechanical press cutter to cut the 

materials while for CNC laser cutting used the thermal cutter to cut the materials. 
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1.1 Problem Statement 

Nowadays, the cutting machine can cut many different materials in terms of 

different quality and cost. The CNC laser cutting and water jet have been used in the 

industry to cut the workpiece or produce the product. CNC laser cutting and water jet 

machine is different types of machine. The CNC laser cutting is cut using laser while 

water jet using the water when cutting the materials that will produce the different 

cost and quality. 

In UTeM, we have a problem to estimated cost for CNC laser cutting and 

water jet machine when other industry or company come to UTeM to cut the 

materials using CNC laser cutting and water jet machine. Also, UTeM has the 

problem to know the machine will produce the good quality between CNC laser 

cutting and water jet machine. 

CNC laser cutting is a more advanced technology compare water jet machine 

which they have high energy of laser cut to the workpiece and technical gas of high 

purity that enables a laser to cut various materials of the cutting using the high point 

of the laser at the workpiece. Water jets use a high-pressure jet of water to cut the 

cutting metals or non-metals. 

2 



1.2 Objective 

The objective of this project is: 

1. To evaluate the quality of aluminum alloy using CNC laser cutting 

and water jet machine. 

2. To calculate the operation cost based on Activity Based Costing 

(ABC). 

3. To develop the framework based on Activity-based costing for 

aluminum alloy using CNC laser cutting and water jet machine. 

1.3 Scope 

The scopes of this thesis are to evaluate the quality of aluminum Alloy using 

CNC laser cutting and water jet machine Quality recognition is quality based on the 

surface quality of workpiece by surface roughness and process capability. Water jet 

machine cutting used mechanical press cutter to cut the materials while for Laser 

cutting used the thermal cutter to cut the materials. 

This thesis are focused to calculate the operation cost based on Activity 

Based Costing (ABC). Cost evaluation is the cost of resources involves the cutting 

process which is direct labour and indirect labour. The operating cost of the CNC 

laser cutting and water jet machine was predicted the cost of consumable, 

accommodation or equipment and service will measure in hour condition during 

operation. 
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