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Workshop Activity: Vehicle Light weighting & Cost Analysis

Objective
In this activity, you will:
1. Calculate the baseline weight of each vehicle subsystem.
2. Determine the mass of each material in the baseline vehicle.
3. Redesign the three heaviest subsystems (Body Non-Structural, Body Structural, and Powertrain) by replacing steel with a lighter alternative material (assigned to your group).
4. Calculate the weight reduction and the cost of your redesigned subsystems.
5. Compare your results with other groups.

Background
The baseline vehicle is made primarily from mild steel, cast iron, aluminum, copper, and other common automotive materials.
Light weighting reduces vehicle mass and can improve performance, fuel efficiency, and environmental impact.



Given Data
Table 1 – Baseline Vehicle Weight Distribution
	Subsystem
	Mass Fraction (%)
	Baseline Primary Material

	
	
	
	

	Body Non-structural
	20
	Mild Steel (Note: ignored glass and interior) 
	

	Body Structure
	18
	Mild Steel
	

	Front Suspension
	5.3
	Steel
	

	Rear Suspension
	3.9
	Steel
	

	Braking
	3.6
	Cast iron 
	

	Powertrain 
	23
	Cast Iron (engine block) %60 + Mild Steel (transmission parts) %40
	

	Fuel & Exhaust
	3.5
	Steel
	

	Steering
	1.3
	Steel 
	

	Tires & Wheels
	6.5
	Steel 
	

	Electrical
	4.5
	Copper 
	

	Cooling
	2.2
	Aluminum 
	

	Bumpers
	2
	Steel 
	

	Closures
	6.2
	Mild Steel 
	

	Total Weight:
	100
	2000kg 
	

	
	
	
	





Table 2 – Weight Reduction Coefficients
	Weight Reduction Coefficients Table

	
	

	Material
	Mass Reduction Range
	Middle Reduction %
	Weight Coefficient
	

	Mild Steel
	0%
	0
	1
	

	High Strength Steel (HSS)
	10–28%
	19%
	0.81
	

	Advanced High Strength Steel (AHSS)
	15–25%
	20%
	0.8
	

	Aluminum & Al Matrix Composites
	30–60%
	45%
	0.55
	

	Carbon Fiber Composites
	50–70%
	60%
	0.4
	

	Magnesium
	30–70%
	50%
	0.5
	



Table 3 – Material Prices
	Material Prices

	
	

	Material
	2025 ($/kg)
	

	
	
	

	Mild
	0.83
	

	HSS
	1.08
	

	AHSS
	1.15
	

	Al
	2.61
	

	Cast Iron
	0.40
	

	Mag
	2.33
	

	CFRP
	34.5
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