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Abstract: Electronic gadget headphone connected to the ears, to 

get better sound and better experience. Imperization of the 
existing product to convert modified product to utilize the product 
efficiency and the good experience towards the customer 
satisfaction. Day by day new innovative and innovation products 
are comes in market, because of that DFMA design for a 
manufacturing and assembly subject used to improve the product 
value toast market conditions analyzing the product. Convert in 
existing to modification of the product here, the headphone 
converted with reducing the number of components 17 to 11 
improvement of design and easy carry comfortable to use direct 
connected to ears with Bluetooth connection. 

 
Keywords: Modification, component count, redesigned product, 

existing product, DFM, DFMA, DFME, DFS, DFFMA. 

1. Introduction 
XYZ Headphone is an electronic gadget which is directly 

connected to the ears, people used to get better sound 
experience out of it. the sound or a voice comes from a speaker 
it will directly connect between the ear and sound.                                                                                           

The designer has been designed this gadget use as per 
earphone but the looking towards the strength and grippes while 
usability of product. They added some feature and name the 
head phone. It has a small pair of loudspeakers or its around of 
the head users, headphones are converting the frequency of 
speaker to the corresponding sound. 

2. Function 
Table 1 

Specifications 

 
 

 
Firstly, connect the pin to the mobile, iPod, tab, laptop etc. 

devices and then wear the headphone. Whatever audio files that 
we play will be listened through the headphone.  Headphone 
wear to the head and connected to ears for more comfortable for 
user. 

 

 
Fig. 1.  Product structure 

 

 
Fig. 2.  Product components 
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Guidelines of DFA followed with Redesign and 
Improvement: Guide lines are referred by class notes: 

 
Guideline 1: Overall component count should be minimized. 

 
 

 
 
The part count has been reduced giving an adjustable ear 

cover and the adjustable hook the reduced plastic components 
 

 
 
The part count has been reduced giving an adjustable ear 

cover and the adjustable hook the reduced components of 
product like Adjustment arm L&R and adjuster cap cover.  

 
Guideline 2: Make minimum use of separate fasteners. 
 

 
Separate fasteners mean reducing the standard components 

from the existing product, example: (screws and motherboard) 
etc. 

Separate fasteners mean reducing the standard components 
from the existing product by giving plan surface for the 

modified product. No need to use a screw for usability. 
Guideline 3: Design the product with a base component for 

locating other components 
 

 
The components should be located to other component the 

speaker holder and the speaker cup both are located each other 
easily so this guide line 03 taken for this reason. 

Guideline 4: Do not require the base to be repositioned 
during the assembly. 

The assembly is done in sequence manner so no need to 
consider this guide line.  

Guideline 5: Make the assembly sequence efficient. 
The assembly is done in sequence manner so no need to 

consider this guide line. 
Guideline 6: Avoid component characteristics that 

complicate the retrieval. 
The assembly is done in retrieval manner so no need to 

consider this guide line. 
Guideline 7: Design the components for a specific type of 

retrieval, handling and insertion method. 
The assembly is done in retrieval manner so no need to 

consider this guide line.  
Guideline 8: Design the components for end-to-end 

symmetry wherever possible. 
 

 
Components for symmetry with a rotational axis so this guide 

line will be taken. 
Guideline 9: Design the components for symmetry about 

their axes of insertion wherever possible. 

 
Component has a symmetry to the end to end so this guide 

line has been taken. 
Guideline 10: Design the components that are not symmetric 

about their axes of insertion to be clearly asymmetric. 

Head supporter
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This guideline is not required in product so no need to select 
this guideline. 

Guideline 11: Design the components to mate through 
straight line assembly, all from the same direction. 

 

 
 

Component mate through straight line assembly all from 
same direction in the product every component mate in a 
straight line so this guideline will apply to product. 

Guideline 12: Make use of chamfers, leads and compliance 
to facilitate insertion and alignment and overcome handling 
difficulties. 

Components should have chamfers or radius to avoid the 
sharp edges, it my injuries to user while using the product. In 
existing product its sharp edges but redesigned product given a 
radius for edges. That it should not injury while using it. 

Guideline 13: Maximize component accessibility. 
 

 
 

Components should maximize component accessibility in 
existing product push lock system is fixed but it’s hard to use, 
in redesign twist and lock system will be added its easy 
accessibility. 

3. Improvement in Product Assembly 
Boothroyd Analysis of Existing Product: 
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4. Boothroyd Reports of Existing Product 
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5. Modified Product 
By considering the guidelines and reports that generates the 

modification has been done. Some components have been 
eliminated and some are merged and made into single 

component. Important thing is in this is body and attached 
components to body, the material used plastic ABS. the sponge 
will be work as decreasing or increasing process to fit in to ears 
if any proper fitting not accrues then the hook has been given 
back side of the sponge that will help to perfect fitting to the 
user.  

 

 
 

 
Structure: 
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6. Boothroyd Analysis of Modified Product 
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7. Boothroyd Reports of Existing Product 
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By considering the reports and guidelines of DFA the 

modifications and improvements has been done. The improved 
product can be seen in the figure. 
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Original product 

 

 
Improved product 

 
Table 2 

Comparison 

 

8. Conclusion 
The DFA AND DFM analysis that the redesigned product 

has a better index level when it comes to assembly (DFA) as it 
is 21.6 compared to the original product’s index of 23.7. the 
Number of parts should be reducing the up to 8. total time has 
been reduced 112.9s will be reduced. Product cost will reduce 
with Rs459.41 have been saved for a part.  Product weight also 
reduced (kg) 0.31 and total DFA index also reduce (2.1) in this 

way the that DFMA will be help increase the whole feature of 
the product will be increase.  

9. Design for Manufacturing Analysis 

 
Injection molding 

 
“Material used plastic ABS”. It is a type of plastic which is 

common thermoplastic polymer type of used in an 
“INJECTION MOLDING” application This plastic is popular 
for production because: 

• Low cost  
• Impact resistance  
• Structure and strength  
• Good low and high temperature  
• Easy to paint and glue 
• Chemical resistance 

 
Material used in product: Stainless steel 
 

 
“Screw Making Machines” Thread Rolling Machines Bolt 

Making machines in this process the rood feed from side and 
the rood inside the machine will rotate clockwise to make a 
thread on the rood and the screw will be able to use. according 
to screw dimension the rood will be change. The production 
should be continuing with requirement of screws like M2, M3, 
M4, M5, M6, etc. 
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Material used in product: Rubber material 
 

 
 

 
 

The “rubber molding process” starts with heating a rubber 
material from hopper its move towards the rotating sprue than 
material should pass through the injection nozzle from the 
runner and sprue, gates the rubber material enter into the core 
and cavity part according to the need the core and cavity will be 
designed and manufactured then the material full fill the cavity 
the core will give a external surface to the rubber part. cooling 
will do foe certain time than the rubber will be come out from 
the mold. 

10. Conclusion 
The DFMA analysis that the redesigned product has a better 

index level when it comes to assembly (DFA) as it is 21.6 
compared to the original product’s index of 23.7. the Number 
of parts should be reducing the up to 8. total time has been 
reduced 112.9s will be reduced. Product cost will reduce with 
Rs459.41 have been saved for a part.  Product weight also 
reduced (kg) 0.31 and total DFA index also reduce (2.1) in this 
way the that DFMA will be help increase the whole feature of 
the product will be increase. 
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