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ABSTRACT 

The study is based on the fact that the cost of headlamp of an automobile can be reduced by replacing the costly 

component by any cheaper one. Various experiments are performed to identify that component and finally the Adopter; 

which was previously made up of Aluminium is replaced by Sheet metal and the cost of the Adopter is reduced by Rs. 5 

per component. 
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INTRODUCTION 

The motive of my paper is cost optimization which can be fulfilled with the help of Value Engineering. The value 

engineering acts as a tool to reduce the cost of a product. The application of value engineering is very much wide in the 

industries as in the modern competitive market cost reduction is the most basic need for the survival. Hence every industry 

in present culture is applying their expertise to reduce the cost of product by applying several available tools. [1] 

VALUE ENGINEERING 

Value is defined as the ratio of the function of the product to the cost of the part.  

Mathematically, 

Value  =        

Value is dependent upon two parameters i.e. functionality of the product & cost of manufacturing. If we want to 

increase the value of a product; then it is necessary to increase the part or by decrease the cost of the product. [2] 

 

Figure1: Value Engineering Cycle 

Value Engineering is a cost optimizing tool used in the cost reduction in my project. [3] 
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THES IS BACKGROUND  

An automobile headlamp is composed of various components namely: 

1. Reflector 

2. Glass Lens 

3. Adopter 

4. Parking bulb 

5. Rubber cap 

6. Shadow cap 

7. Main bulb 

8. Clamping wire & 

9. Parking holder. 

 

Figure 2: Headlamp Components 

From the cost evaluation of all the components it has been identified that the cost of certain components are 

higher and needs consideration. These components are: 

• Reflector 

 

Figure 3: Reflector 
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• Adopter 

 

Figure 4: Adopter 

• Glass Lens 

 

Figure 5: Glass Lens 

• Main Bulb 

 

Figure 6: Main Bulb 

Now, the feasibility for the above two components were selected which can be consider for the cost optimization. 

i.e. Reflector and Adopter. Initially, Reflector is made up of Sheet metal and Adopter is made up of Aluminium. 

The result of my thesis is based on the tests which have been performed on different parameters. The test starts 

with the selection of a suitable material which can economically replace the Reflector material, which was selected as 

thermosetting plastic material out of other two alternatives i.e. Composite material and Al-Cu based alloys.  

FUNCTIONAL DEVELOPMENT 

The reason for the selection of Thermosetting Plastics can be illustrated by the following comparison chart.  

 

Chart 1: Alternatives of Reflector 
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From the above chart it can be seen that Polystyrene material is a clear winner for the selection as a Reflector 

material, hence it is recommended for the various tests. While other materials are not cost effective hence not chosen.[4] 

TEST CONDUCTED 

Tests performed are: 

• Vibration test. 

• Photomatic test. 

• Chemical Peel-off test. 

Vibration Test 

Table 1: Vibration Test Report for Polystyrene as Reflector 

Parameters Test Report Remark 

1 Frequency 10-55-10 Hz   

2 Duration 3-6 Hrs.   

3 Amplitude 1.5mm. OK (   ) / NOT OK(*) 

4 Axis of Vibration (X-Y-Z) 1 min ateach axis.   

  . Materialdefectsfound. Y/N   (Y) 

. Lens or reflector rotation. Y/N   (Y) 

.Displacement or rupture of parts except filament. Y/N   (N) 

 

Unfortunately the Polystyrene material does not pass the vibration test; hence it is meaningless to proceed for the 

other tests. It means that for the available alternatives we can’t get the job done.  

Hence moving towards the other component.i.e Adopter. 

 

Chart 2: Alternatives of Adopter 

Here from the above chart it is shown that Polystyrene should be chosen first for the analysis.  

The first test it should pass must be Vibration test. The test report can be seen in the following table. 
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Vibration Test 

Table 2:  Vibration Test Report for Polystyrene as Adopter 

Parameters Test Report Remark 

1 Frequency 10-55-10 Hz   

2 Duration 3-6 Hrs.   

3 Amplitude 1.5mm. OK (   )/ NOT OK(*) 

4 Axis of Vibration (X-Y-Z) 1 min ateach axis.   

  . Materialdefectsfound. Y/N   (Y) 

. Lens or reflector rotation. Y/N   (Y) 

.Displacement or rupture of parts except 

filament. 

Y/N   (N) 

 

Unfortunately the Polystyrene material does not pass the vibration test; hence it is meaningless to proceed for the 

other tests. It means that for the available alternatives we can’t get the job done.  

Hence another option i.e Sheet metal- iron based must be the other alternative on which tests could be 

performed.[5] 

Vibration Test 

Table 3:  Vibration Test Report for Sheet-Metal as Adopter 

Parameters Test Report Remark 

1 Frequency 10-55-10 Hz   

2 Duration 3-6 Hrs.   

3 Amplitude 1.5mm. OK(*)/ NOT OK () 

4 Axis of Vibration (X-Y-Z) 1 min ateach axis.  

 . Materialdefectsfound. Y/N   (N) 

. Lens or reflector rotation. Y/N   (N) 

.Displacement or rupture of parts except filament. Y/N   (N) 

 

After the successful test of the sheet-metal adopter now its time to check other parameters i.e Photomatic test & 

chemical Peel-off test. 

Photomatic Test 

Table 4: Photomatic Test for Main Bulb 

Parameters Test Report Remarks 

1 Distance-25m Y(* )/ N ( ) 

2 Cut-off angle Y(* )/ N ( ) 

 .Object at 25m can visualize easily. Y(* )/ N ( ) 

.Cut-off is perfect. Y(* )/N ( ) 
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Chemical Peel-off test 

Table 5:  Chemical Peel of Test for Headlamp 

S. No Test Report Remarks 

1 Tape test-I OK(*)/   NOT OK ( ) 

2 Tape test-II OK(* )/   NOT OK ( ) 

3 Tape test-III OK( *)/   NOT OK ( ) 

 

Hence from all above tests the sheet-metal is found suitable material for the Adopter. 

RESULTS 

Sheet metal is selected as a cost effective alternative in place of Aluminium for the Adopter. Sheet metal is 

helpful in the cost reduction by Rs. 5 per unit component.  This cost reduction is achieved in raw material, which will 

finally reduce the overall cost. 
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