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 ABSTRACT 
This report discusses the manufacturing errors in measuring devices, their impact on measurement work, and 

their accuracy. It begins by outlining the different errors that can occur in measuring instruments before 

discussing how these errors can impact measurement work. The report then provides recommendations for 

minimizing these errors' impact. 

A manufacturing error is a mistake that occurs while manufacturing a product. Errors can range from minor to 

major defects that render the product unusable. There are a variety of causes for manufacturing errors, which 

can be prevented through the use of quality control measures. Inaccurate measurements can lead to inaccuracies 

in the manufacturing process, which can cause products to be produced that do not meet the required 

specifications. Poorly written instructions can confuse workers and lead to incorrect assembly. 

A power outage can cause a variety of problems in the manufacturing process. The error can occur if the 

component's elements are not positioned correctly on the PCB. This can lead to customer dissatisfaction and 

returned products. Products may also cause safety issues if products are not adequately tested before use. 

Human error can also cause safety issues if products are not sufficiently tested before use. 

If a micrometre is reading 0.5mm too high, all measurements taken with it will be affected by this error. This 

can lead to problems in manufacturing, as the component may not fit properly if the tolerances are not met. 

Parallax error can occur when a measurement is affected by the distance between the measuring scale and the 

indicator used to obtain the size. This can lead to problems in manufacturing, as the component may not fit 

properly if the tolerances are not met. Incorrect adjustment of the component's elements can also lead to false 

readings. 
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I. Introduction 
Manufacturing errors in measuring devices 

impact measurement work and its accuracy. In 

measuring instrument manufacturing, sometimes 

there are minor errors in the components assembly. 

These errors are not significant and do not affect the 

instrument's quality. However, sometimes, these 

errors can affect the quality of the measuring 

instruments. 

A manufacturing error is a mistake that 

occurs while manufacturing a product. These errors 

can range from minor to major defects that render 

the product unusable. Manufacturing errors can 

occur at any stage of the manufacturing process, 

from the product's initial design to the final 

assembly (Smith, 2010). There are a variety of 

causes for manufacturing errors. In some cases, the 

error is due to a flaw in the product's design. In 

other cases, the error is due to a mistake made by 

the workers during the manufacturing process. 

Sometimes, manufacturing errors are caused by a 

combination of both design flaws and workers' 

mistakes. 

Manufacturing errors can have a variety of 

consequences. In some cases, the error may result in 

a minor defect in the product. In other cases, the 

error may cause the product to be completely 

unusable. In some cases, manufacturing errors can 

even result in injuries or death. Manufacturing 

errors can be prevented through the use of quality 

control measures. Quality control is the process of 

ensuring that products meet specific standards of 

quality. Quality control measures can be 

implemented at any stage of the manufacturing 

process, from the product's initial design to the final 

assembly. 

The implementation of quality control 

measures can help to reduce the occurrence of 

manufacturing errors. Some standard quality control 

measures include the use of quality control plans, 

the use of inspectors, and the use of testing 

procedures. Quality control plans specify the quality 

standards that products must meet. Inspectors are 
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workers who check products for defects (Smith, 

2010). Testing procedures are used to test products 

to meet the required quality standards. However, it 

is essential to note that manufacturing errors can 

still occur even with the best quality control 

measures. 

 

 
 

Aim 

This report discusses the manufacturing errors in 

measuring devices, their impact on measurement 

work, and their accuracy. 

 

Content 

One of the primary sources of error in 

measuring devices is mounting component elements 

to the housing. This can cause the component's 

elements to be incorrectly positioned on the PCB, 

leading to false readings (Nguyen, 2015). Another 

source of error is the manufacturing of component 

elements. This can result in incorrect sizes or shapes 

of the component's elements, leading to false 

readings. The last source of error is the adjustment 

of the component's elements. This can cause the 

component's elements to calibrate, leading to 

inaccurate readings incorrectly. 

Inaccurate measurements can lead to 

inaccuracies in the manufacturing process, which 

can cause products to be produced that do not meet 

the required specifications. This can lead to 

customer dissatisfaction and returned products. 

Inaccurate measurements can also cause safety 

issues if products are not adequately tested before 

being used. 

Incorrectly calibrated equipment can cause 

inaccuracies in the manufacturing process, which 

can cause products to be produced that do not meet 

the required specifications. This can lead to 

customer dissatisfaction and returned products 

(Sharma, 2014). Incorrectly calibrated equipment 

can also cause safety issues if products are not 

adequately tested before use. 

Poorly written instructions can confuse 

workers and lead to the incorrect assembly of 

products. This can lead to customer dissatisfaction 
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and returned products. Poorly written instructions 

can also cause safety issues if products are not 

adequately tested before use. 

Human error can cause various problems in 

the manufacturing process, from incorrect assembly 

to damaged components. This can lead to customer 

dissatisfaction and returned products. Human error 

can also cause safety issues if products are not 

adequately tested before use. 

 
 Design flaws can cause various problems 

in the manufacturing process, from incorrect 

assembly to damaged components. This can lead to 

customer dissatisfaction and returned products. 

Design flaws can also cause safety issues if products 

are not adequately tested before use. 

Process issues can cause various problems 

in the manufacturing process, from incorrect 

assembly to damaged components. This can lead to 

customer dissatisfaction and returned products. 

Process issues can also cause safety issues if 

products are not adequately tested before use. 

 Pilot error can cause various problems in 

the manufacturing process, from incorrect assembly 

to damaged components. This can lead to customer 

dissatisfaction and returned products. Pilot error can 

also cause safety issues if products are not 

adequately tested before use. 

A power outage can cause various 

problems in the manufacturing process, from 

incorrect assembly to damaged components. This 

can lead to customer dissatisfaction and returned 

products. A power outage can also cause safety 

issues if products are not adequately tested before 

use. 

 Mounting of the component’s elements to 

the housing:  

This error can occur if the component's 

elements are not mounted correctly to the housing. 

This can cause the component's elements to be 

misaligned, leading to incorrect readings. For 

example, if a component's element is supposed to be 

mounted at the top of the housing but is instead 

mounted at the bottom, this can cause the element to 

be misaligned and result in incorrect readings. 

 Incorrect position of the component’s 

elements on the PCB:  

This error can occur if the component's 

elements are not positioned correctly on the PCB. 

This can cause the component's elements to be 

misaligned, leading to incorrect readings. For 

example, if a component’s element is supposed to be 

positioned in the centre of the PCB but is instead 

positioned at the edge, this can cause the element to 

be misaligned and result in incorrect readings. 

Manufacturing errors of component’s 

elements:  

This error can occur if the component's 

elements are not manufactured correctly. This can 

cause the component's elements to be misaligned, 

leading to incorrect readings. For example, if a 

component's element is supposed to be a specific 

size but is manufactured to be different, this can 

cause the element to be misaligned and result in 

incorrect readings. 

 Incomplete definition: It is impossible to 

make exact measurements because the measurement 

is not always clearly defined. For example, when 

measuring the dimensions of a component, the 

engineer may not be clear on the required 

tolerances. This can lead to problems in 



SAMIR M M ALREWAYEH. International Journal of Engineering Research and Applications 

www.ijera.com 

ISSN: 2248-9622, Vol. 12, Issue 11, November 2022, pp. 171-177 

 

 
www.ijera.com                                 DOI: 10.9790/9622-1211171177                              174 | P a g e  

               

 

manufacturing, as the component may not fit 

properly if the tolerances are not met. 

 Failure to account for a factor: The most 

challenging part of designing an experiment is 

trying to control or account for all possible factors 

except the one independent variable being analyzed. 

For example, when testing a new manufacturing 

process, the engineer may not consider the effects of 

temperature and humidity on the outcome of the 

process. This can lead to problems in 

manufacturing, as the process may not work 

correctly if the temperature and humidity are not 

within the specified range. 

 Environmental factors: Be aware of errors 

introduced by your immediate working 

environment. For example, if the factory floor is 

very dusty, this may affect the accuracy of 

measurements taken with a laser micrometre. This 

can lead to problems in manufacturing, as the 

component may not fit properly if the tolerances are 

not met. 

Instrument resolution: All instruments have 

finite precision that limits the ability to resolve 

minor measurement differences. For example, a 

Verniercalliper may only be accurate to 0.1mm, so it 

will be unable to resolve dimensions that are smaller 

than this. This can lead to problems in 

manufacturing, as the component may not fit 

properly if the tolerances are not met. 

 Calibration: Whenever possible, the 

calibration of an instrument should be checked 

before taking data. For example, if a micrometre is 

reading 0.5mm too high, all measurements taken 

with it will be affected by this error. This can lead to 

problems in manufacturing, as the component may 

not fit properly if the tolerances are not met. 

 Zero offsets: When measuring with a 

micrometrescalliper, electronic balance, or electrical 

meter, always check the zero reading first. 

Otherwise, the measurement will be affected by the 

offset error. This can lead to problems in 

manufacturing, as the component may not fit 

properly if the tolerances are not met. 

 Linearity: Many measuring devices are not 

perfectly linear, so care must be taken when 

extrapolating results outside the range of 

measurements that have been made. For example, a 

Verniercalliper may be linear to within 0.1mm over 

a range of 50mm, but if a measurement is taken at 

60mm, the error will be more significant than 

0.1mm (Jones, 2012). This can lead to problems in 

manufacturing, as the component may not fit 

properly if the tolerances are not met. 

Physical variations: It is always wise to 

obtain multiple measurements over the broadest 

range possible. For example, when measuring the 

dimensions of a shaft, it is best to take 

measurements at several points along the length of 

the shaft, as the diameter may vary slightly from one 

end to the other. This can lead to problems in 

manufacturing, as the component may not fit 

properly if the tolerances are not met. 

 Parallax: This error can occur whenever 

there is some distance between the measuring scale 

and the indicator used to obtain a measurement. For 

example, when using a Verniercalliper, the user 

must align the Vernier scale with the major scale to 

get an accurate reading. If the Vernier scale is not 

aligned correctly, parallax error will affect the 

measurement. This can lead to problems in 

manufacturing, as the component may not fit 

properly if the tolerances are not met. 

 Unit conversions: When making 

measurements with different units, it is essential to 

be consistent throughout the process. This can lead 

to problems in manufacturing, as the component 

may not fit properly if the tolerances are not met. 

For example, when measuring the thickness of a 

sheet of metal in millimetres, all subsequent 

measurements should also be in millimetres. The 

error will be introduced if the thickness is converted 

to inches. 

 Instrument drift: Most electronic 

instruments have readings that drift over time. For 

example, a digital mustimeter may drift by a few 

counts over an hour. This error can be minimized by 

taking multiple readings and averaging them. This 

can lead to problems in manufacturing, as the 

component may not fit properly if the tolerances are 

not met. 

 Lag time and hysteresis: Some measuring 

devices require time to reach equilibrium, and 

measuring before the instrument is stable will result 

in a measurement that is too high or low. For 

example, when measuring the temperature of a glass 

of water with a thermometer, it is essential to wait 

for the thermometer to reach equilibrium before 

taking the reading. Otherwise, the measurement will 

be affected by lag time error. This can lead to 

problems in manufacturing, as the component may 

not fit properly if the tolerances are not met. 

 Manufacturing errors of the housing:  

This error can occur if the housing is not 

manufactured correctly. This can cause the 

component's elements to be misaligned, leading to 

incorrect readings. For example, if a component's 

housing is supposed to be a specific size but is 

instead manufactured to be a different size, this can 

cause the component's elements to be misaligned 

and result in incorrect readings. 

 Incorrect adjustment of the component’s 

elements:  

This error can occur if the component's 

elements are not adjusted correctly. This can cause 
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the component's elements to be misaligned, leading 

to incorrect readings. For example, if a component's 

element is supposed to be adjusted to a particular 

position but is instead adjusted to a different 

position, this can cause the element to be misaligned 

and result in incorrect readings. 

 False contacts of the PCB tracks with the 

components’ elements:  

This error can occur if the PCB tracks do 

not correctly make contact with the components' 

elements (Gupta, 2013). This can cause the 

component's elements to be misaligned, leading to 

incorrect readings. For example, if a component's 

element is supposed to be in contact with a PCB 

track but is instead not in contact, this can cause the 

element to be misaligned and result in incorrect 

readings. 

 Incorrect or false soldering of the PCB 

tracks with the components’ elements:  

This error can occur if the PCB tracks are 

not soldered correctly to the components' elements. 

This can cause the component's elements to be 

misaligned, leading to incorrect readings. For 

example, if a component's element is supposed to be 

soldered to a PCB track but is instead not soldered, 

this can cause the element to be misaligned and 

result in incorrect readings. The three main effects 

of these errors on measurement are inaccuracy, 

inconsistency, and errors in the readings. Inaccuracy 

is when the readings are not correct. Inconsistency is 

when the readings are not the same every time. 

Errors in the readings are when the readings are not 

what they are supposed to be. 

These errors can be prevented by taking 

proper care when mounting the component's 

elements to the housing, ensuring that the 

component's elements are correctly positioned on 

the PCB, and using proper techniques when 

manufacturing the component's elements (Doe, 

2012). Additionally, the component’s elements 

should be properly calibrated before use.  

If proper care is not taken, then errors in 

measuring devices can lead to inaccurate, 

inconsistent, and incorrect readings. This can cause 

problems in many fields, such as engineering, 

construction, and medicine. 

Following the manufacturer's instructions 

when using measuring devices is essential to avoid 

errors. In addition, it is essential to be aware of the 

potential sources of error and to take steps to 

minimize their impact. Random errors can be 

reduced by taking multiple measurements and 

averaging the results. Systematic errors can be 

reduced by using more accurate measuring devices 

and taking measurements under controlled 

conditions. Calibration errors can be reduced by 

adequately calibrating measuring devices and 

following the manufacturer's instructions. 

The best way to reduce the impact of errors 

is to use proper measuring devices that have been 

calibrated. In addition, it is essential to be aware of 

the potential sources of error and to take steps to 

minimize their impact. Random errors can be 

reduced by taking multiple measurements and 

averaging the results. Systematic errors can be 

reduced by using more accurate measuring devices 

and taking measurements under controlled 

conditions. Calibration errors can be reduced by 

adequately calibrating measuring devices and 

following the manufacturer's instructions. 

Manufacturing errors in measuring devices 

can significantly impact measurement work and its 

accuracy. To minimize the impact of these errors, it 

is essential to use measuring devices that have been 

appropriately calibrated and to use them correctly. It 

is also essential to be aware of the sources of errors 

and to take steps to avoid them. Random errors can 

be reduced by taking multiple measurements and 

averaging the results. Systematic errors can be 

reduced by using more accurate measuring devices 

and taking measurements under controlled 

conditions (Singh, 2014). Calibration errors can be 

reduced by adequately calibrating measuring 

devices and following the manufacturer's 

instructions. 
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II. Conclusion 
Manufacturing errors in measuring devices 

can significantly impact measurement work and its 

accuracy. These errors can cause measurements to 

be inaccurate, and they can also cause 

measurements to be inconsistent. To minimize the 

impact of these errors, it is essential to use 

measuring devices that have been appropriately 

calibrated and to use them correctly. 

 

These errors can be classified into three main 

categories: random, systematic, and calibration.  

It is also essential to be aware of the 

sources of errors and to take steps to avoid them. 

Random errors can be reduced by taking multiple 

measurements and averaging the results. Systematic 

errors can be reduced by using more accurate 

measuring devices and taking measurements under 

controlled conditions. Calibration errors can be 

reduced by adequately calibrating measuring 

devices and following the manufacturer's 

instructions. 

 

 

III. Recommendations 
To minimize the impact of manufacturing 

errors in measuring devices, it is essential to use 

measuring devices that have been appropriately 

calibrated and to use them correctly. Furthermore, it 

is essential to be aware of these errors' potential 

impact and take steps to mitigate them. 

Workers should be trained on the impact of 

manufacturing errors on measurement 

work.Workers must be aware of the potential impact 

of manufacturing errors on their work. 

Manufacturing errors can cause inaccurate 

measurements, which can lead to errors in the final 

product. By being aware of the potential impact of 

these errors, workers can take steps to mitigate their 

impact. 

Workers should be aware of the importance 

of adequately calibrating measuring devices. 

Calibration ensures that the devices are accurate, 

and adequately calibrated devices can help ensure 

that measurements are also accurate. To minimize 

the impact of manufacturing errors, it is essential to 

use measuring devices that have been appropriately 

calibrated. 
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Workers should be aware of the potential impact of 

manufacturing errors and take steps to mitigate 

them.By being aware of the potential impact of 

manufacturing errors and taking steps to mitigate 

them, workers can help ensure that measurements 

are accurate and that the final product is of high 

quality. 
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