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Abstract: Computer hardware equipment may experience various malfunctions during long-term use, 
such as power failure, motherboard failure, memory failure, hard disk failure, etc. These faults can 
affect the normal operation of the computer and even lead to data loss or damage. Therefore, 
mastering the maintenance methods of computer hardware equipment is of great significance for 
ensuring the normal operation of computers. Firstly, the basic concepts and common types of faults of 
computer hardware equipment were introduced, including poor contact, hardware damage, power 
supply issues, and faults caused by viruses or malicious software. Subsequently, various maintenance 
methods for faults were elaborated, including direct observation method, professional tool method, 
comparative replacement method, and software repair method. Detailed steps and operation guidelines 
are also provided when analysing each maintenance method. Finally, the key steps and precautions for 
computer hardware equipment maintenance were summarized, emphasizing the importance of 
understanding hardware equipment models and specifications, maintaining a clean and dry 
environment, and safe operation. The study sorted out the types and causes of common faults in 
computer hardware equipment, and provided a detailed introduction to maintenance methods for these 
faults. The study demonstrates through examples how to apply these maintenance methods to solve 
practical problems, aiming to provide reference for relevant research. 
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1. Introduction 

With the rapid development of science and technology, computer has become an indispensable tool 
in modern society. However, due to long-term use, environmental factors and other reasons, computer 
hardware equipment may have a variety of failures, affecting the user's work and life. In order to ensure 
the normal operation of the computer, users need to understand the common hardware equipment 
failures and the corresponding maintenance methods. 

2. Computer Composition Principle and Hardware Equipment 

The computer system consists of two parts: hardware system and software system. Among them, 
the hardware system includes the central processing unit (CPU), memory (including memory and 
external memory), input/output devices, etc. The central processing unit (CPU) is the core component 
of the computer, responsible for executing instructions and data processing; Memory includes memory 
and external memory for storing programs and data; Input/output devices are used to input and output 
data (Figure 1) [1]. 

Software systems include operating systems, applications and data files. Operating system is the 
core software of computer system, responsible for managing computer resources, scheduling processes, 
processing events, etc. An application is a program that implements a specific function and can 
accomplish a specific task; Data files contain various forms of data, such as text, images, audio, video, 
etc. 

In terms of computer hardware equipment, input unit, output unit, arithmetic logic unit, control unit 
and memory unit are the components of the hardware unit of the traditional computer system. Among 
them, the arithmetic logic unit and the control unit are collectively called the central processing unit 
(CPU). CPU is the computing core and control core of a computer, and its function is mainly to 
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interpret computer instructions and process data in computer software [2]. In addition, motherboard, 
memory, hard disk, etc. are also important hardware devices of computers. 

 
Figure 1: Computer system composition 

3. Common Faults of Computer Hardware Equipment 

3.1 Power Failure 

Power failure is one of the most common failures in computer hardware. When there is a problem 
with the power supply, the computer may not start properly or shut down suddenly. This failure can be 
caused by a damaged power supply, a loose power cord, or a bad power socket [3]. In the event of a 
power failure, the user should first check that the power plug and socket are firmly connected, and then 
try to replace the power cord or power supply to restore the normal operation of the computer. 

3.2 Main Board Fault 

The motherboard is one of the core components of the computer, carrying the connection and 
communication of various key components (Figure 2). Motherboard failure can cause the computer to 
fail to boot, the system to crash, or peripherals to not work properly. Common motherboard failures 
include circuit short circuit interface damage or chip failure [4]. Repairing a motherboard failure 
usually requires specialized technical knowledge and tools, so it is recommended that users seek 
professional technical support when they encounter a motherboard failure. 

 
Figure 2: Computer motherboard 

3.3 Memory Failure 

Memory is an important part of a computer that is used to temporarily store data and is critical to 
the speed and multitasking capabilities of the system. Memory failures can cause your computer to run 
slowly, programs to crash, or systems to become unstable. Common memory faults include damaged 
memory modules, improperly connected slots, and incorrect memory configurations. You can remove 
and reinsert the memory module, replace the damaged memory module, or adjust the memory 
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configuration [5]. 

3.4 Hard Disk Failure 

The hard disk is a key part of the computer used to store data permanently, containing important 
data such as the operating system, applications and personal files. A disk failure may cause data loss, 
system failure, or slow read/write speeds. Common hard disk failures include physical damage, logic 
errors, or interface problems [6]. Precautions to prevent hard disk failures include periodically backing 
up data, avoiding frequent abnormal shutdowns, and periodically running the disk check tool. 

3.5 Other Common Faults 

In addition to the above common failures, computer hardware devices can also experience a variety 
of other problems, such as display failure, keyboard/mouse failure, network adapter failure to connect, 
etc. (Table 1). These failures can be caused by aging hardware, driver issues, or external device 
compatibility [7]. For these common failures, users can try to fix the problem by reinstalling the driver, 
replacing the cable, or replacing the corresponding device. 

Table 1: Common faults and troubleshooting methods 

Hardware 
equipment Common problem Maintenance method 

Display Black screen, bright line, 
abnormal color, etc 

Check whether power cables and signal 
cables are properly connected. Replace the 

monitor or adjust the display Settings 

Keyboard/Mouse Button failure, mouse 
movement is not flexible, etc 

Replace the keyboard/mouse; Check whether 
the interface is loose or damaged; Update 

driver 

Network adapter 
The network cannot be 

connected or the connection 
is unstable 

Check whether network cables are properly 
connected. Update the driver; Check network 

Settings 

4. Computer Hardware Equipment Failure Cause Analysis 

4.1 Hardware Aging 

Hardware aging is one of the main causes of computer hardware equipment failure. Over time, the 
circuit boards, components and cooling devices in hardware devices will gradually wear and age (Table 
2). These aging hardware devices may not be able to meet the requirements of the normal operation of 
8 computers, leading to the occurrence of failures [8]. Although hardware aging is inevitable, the 
service life of hardware equipment can be extended through regular maintenance and maintenance. 

Table 2: Hardware aging and performance 

Hardware 
equipment Aging behavior Fault effect 

CPU Temperature increases, 
performance decreases The computer slows down and crashes frequently 

Internal 
memory 

Poor contact, chip 
aging Computer fails to start, blue screen, data loss 

Hard disk The track or sector is 
damaged 

Data is lost, files cannot be read, and the system 
crashes 

Main board Capacitor blasting, 
interface oxidation 

The computer fails to start, crashes frequently, and 
fails to recognize hardware 

Power 
source 

The power supply is 
aging and insufficient 

The computer cannot be turned on, black screen after 
restart, frequent power failure 

4.2 Natural Disaster 

Natural disasters such as earthquakes, floods, and lightning strikes can also cause damage to 
computer hardware. These disasters may directly damage the computer hardware equipment, or lead to 
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problems such as unstable power supply, thus affecting the normal operation of the equipment [9]. 
Although natural disasters cannot be completely avoided, their impact can be reduced by taking some 
preventive measures, such as using lightning protection equipment and regularly checking power 
supply lines. 

4.3 Man-Made Damage 

Human damage is another important cause of computer hardware equipment failure. User improper 
operations, accidents, or malicious attacks can cause hardware damage. For example, the accidental 
dropping of a keyboard, mouse, or other external device, or the destruction of a system by malware. It 
is worth noting that human damage can be avoided, and users should take care to use the computer 
properly and avoid placing fragile external devices on unstable surfaces, while regularly updating the 
system and anti-virus software to guard against malicious attacks. 

4.4 Software Conflict 

Software conflict is also one of the causes of computer hardware equipment failure. Some software 
may be incompatible with the hardware device, causing the device to fail to run properly. For example, 
some drivers do not match the operating system version, which may cause the hardware device to not 
work properly. However, software conflicts can be resolved by choosing a more compatible software 
version or updating drivers. Before installing new software or updating drivers, it is recommended to 
back up important data and review relevant compatibility information. 

4.5 Other Reasons 

In addition to the above reasons, there are other factors that can cause computer hardware 
equipment to fail. For example, the compatibility of hardware devices and the impact of the use 
environment. These factors may, alone or in combination with other causes, lead to hardware device 
failure. For faults caused by other causes, analyze the faults on a case-by-case basis. For example, for 
compatibility issues, you can select an operating system or software version that is compatible with the 
hardware device. For the impact of the use environment, the use environment can be improved to 
reduce the damage to the hardware equipment [10]. 

5. Computer Hardware Equipment Maintenance Methods 

5.1 Power Failure Maintenance Methods 

A power failure can cause your computer to fail to boot or shut down suddenly. For a power failure, 
first check that the power plug and socket are securely connected to ensure that the power cord is not 
damaged. If there is no problem with the power cord, try replacing the power supply or power cord. If 
the problem still cannot be resolved, it may be necessary to further inspect the power outlet or power 
adapter for damage [11]. 

Specific operation method: 

(1) Check whether the power plug and socket are securely connected. 

(2) Check whether the power cable is damaged or loose. 

(3) Replace the power supply or power cable. 

If the problem persists, check the power outlet or adapter for damage. 

5.2 Motherboard Fault Maintenance Methods 

Motherboard failure can cause the computer to fail to boot, the system to crash, or peripherals to not 
work properly. If the main board is faulty, first check whether the circuit on the main board is short 
circuited or whether the interface is damaged. If the circuit is not faulty, you can try to replace the chip 
or interface on the motherboard. If the problem still cannot be resolved, it may be necessary to further 
inspect other components on the motherboard for damage. 

Specific operation method: 
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(1) Check whether the circuit on the main board is short circuited or whether the port is damaged. 

(2) Replace the chip or port on the main board. 

5.3 Memory Fault Maintenance Method 

Memory failures can cause your computer to run slowly, programs to crash, or systems to become 
unstable. If the memory module is faulty, check whether the memory module is loose or in poor contact. 
If the memory module is normal, replace the memory module or adjust the memory configuration. If 
the problem still cannot be resolved, you may need to further check the memory for damage or 
compatibility issues. 

Specific operation method: 

(1) Check whether the memory module is loose or in poor contact. 

(2) Replace the memory module or adjust the memory configuration. 

5.4 Hard Disk Fault Repair Method 

A disk failure may cause data loss, system failure, or slow read/write speeds. If a hard disk is faulty, 
check whether the hard disk is physically damaged or has logical errors. If there is no problem with the 
hard drive, you can try to reinstall the operating system or use a professional data recovery tool to 
recover the data. If the problem still cannot be resolved, it may be necessary to further check the hard 
drive for interface problems or other hardware failures [12]. 

Specific operation method: 

(1) Check whether the hard disk is physically damaged or has logical errors. 

(2) Try reinstalling the operating system or using a professional data recovery tool to recover the 
data. 

5.5 Other Troubleshooting Methods 

In addition to the above common failures, computer hardware devices may also encounter various 
other problems, such as display failure, keyboard/mouse failure, network adapter failure to connect. For 
these faults, you need to check whether the related hardware devices are securely connected or working 
properly. If there is no problem with the hardware device, you can try to update the driver or reinstall 
the related software to resolve the problem. If the problem still cannot be resolved, it may be necessary 
to further inspect the hardware device for damage or other problems. 

6. Computer Hardware Equipment Maintenance and Maintenance Recommendations 

Computer hardware equipment is an expensive investment, and if regular maintenance is not 
performed, the equipment may be prematurely damaged due to frequent use, resulting in failure to 
function properly. Through regular maintenance and maintenance, the dust inside the computer can be 
cleaned up and the hardware equipment can be kept in good working condition, thus extending the 
service life of the equipment. 

6.1 Remove Dust and Dirt Regularly 

Computer hardware equipment long-term use, easy to accumulate dust and dirt. These dust and dirt 
will not only affect the appearance of the equipment, but also may affect the normal operation of the 
equipment. The accumulation of dust may reduce the heat dissipation efficiency and cause the 
operating temperature of the device to be too high, which reduces the service life of the device. 
Therefore, it is very important to remove dust and dirt regularly. For example: a user found that his 
computer running slower, while the buzz, after inspection found that the cooling fan accumulated a lot 
of dust, after cleaning the computer running speed significantly increased, the buzz also disappeared. 
This case illustrates the importance of cleaning dust regularly, not only to improve the operating 
efficiency of equipment, but also to solve some potential failure problems. 
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6.2 Check Whether the Hardware Connection Is Secure 

An insecure hardware connection may cause the device to fail to work properly or to fail frequently. 
Therefore, it is necessary to regularly check whether the hardware connection is firm. For example: a 
classmate's computer suddenly cannot start normally, after inspection found that the memory is loose 
caused. After reinstalling the memory, the computer can start up normally. This case illustrates the 
importance of checking hardware connections to find and resolve some common faults in time. 

6.3 Use Appropriate Cooling Equipment and Cooling Paste 

Computer hardware devices generate a lot of heat during operation. If the heat is not properly 
controlled, it may cause the equipment to overheat or even burn. Therefore, it is very important to use 
the appropriate heat dissipation equipment and heat dissipation paste. For example, a student found that 
his computer often crashed when running a large game. After inspection, it was found that the CPU was 
overheating. After replacing the cooling fan and applying the cooling paste, the problem was solved. 
This case illustrates the importance of using the right cooling equipment and cooling paste to ensure the 
normal operation of the equipment. 

6.4 Avoid Using Computers in Harsh Environments 

Computer hardware devices have high requirements on the environment. For example, if a 
computer is used in a humid, high-temperature, and dusty environment, device faults may occur. 
Therefore, it is very important to avoid using computers in harsh environments. For example, a student 
often uses his computer in the bathroom. Due to excessive humidity, the internal corrosion of the 
keyboard eventually causes the keyboard keys to fail [13]. This case illustrates the importance of 
avoiding the use of computers in harsh environments to protect equipment from damage. 

6.5 Back up Important Data and Files Regularly 

Data and files in computer hardware devices are very important and can cause serious losses once 
lost or damaged. Therefore, regular backup of important data and files is very necessary. For example, 
a user did not back up important company files in time, resulting in file loss after a computer virus 
attack. Later, although some files were recovered by technical means, certain losses were still caused. 
This case illustrates the importance of regularly backing up data to avoid data loss due to unexpected 
circumstances. 

6.6 Follow Proper Shutdown and Restart Procedures 

Proper shutdown and restart procedures can protect computer hardware devices from damage. 
Incorrect shutdown and restart methods may result in device damage or data loss. For example, a user 
found that the computer could not start normally after a forced shutdown, and it was found that the hard 
disk was damaged. A forced shutdown may cause the disk head to fail to return to normal position, 
resulting in disk damage. This case illustrates the importance of following proper shutdown and restart 
procedures to protect the device from damage [14]. 

7. Conclusion  

Common faults of computer hardware equipment include CPU failure, memory failure, hard disk 
failure, motherboard failure and power failure. These failures may affect the normal operation of the 
computer, and even cause system crashes or data loss. There are different maintenance methods for 
different types of hardware faults. For example, a CPU failure may manifest as a computer failing to 
turn on or frequently crashing, mainly due to excessive CPU temperature or lock failure. In this case, 
check the fan and heat sink, and remove and reinstall the CPU. If the memory is faulty, blue screen of 
death (BSOD) or startup failure may occur. To rectify the fault, replace the memory module or clear the 
memory module slot. A hard disk fault may cause a computer crash or failure to read data. You can 
install a hard disk test tool to diagnose the fault and replace the hard disk. In a word, the study of 
common faults and maintenance methods of computer hardware equipment is of great significance to 
ensure the normal operation of computers. By understanding the common fault types and maintenance 
methods, the computer hardware equipment can be better maintained and managed, and the operation 
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efficiency and stability of the equipment can be improved. 
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