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Workshop Case Study: Vehicle Light weighting, Cost & CO₂ Reduction

Objective

Reduce the vehicle’s curb mass by at least 200kg while:
· Meeting strength and corrosion requirements
· Minimizing cost
· Calculating fuel saved and CO₂ reduction
Part 1 – Case Study Overview

Scope
Make material substitutions and design changes at the subsystem level.
The final design must:
· Comply with Table 3 requirements
· Achieve ≤ 1,600 kg curb mass (from current 1,800 kg)

Table 1: Baseline Vehicle
	Subsystem
	Baseline Materials
	Mass (kg)

	
	
	
	

	Body & Chassis
	Mild Steel
	585
	

	Exterior Panels
	Mild Steel
	490
	

	Powertrain (Engine + Trans)
	Cast iron (60%) + Steel (40%)
	410
	

	Suspension & Breaks
	Steel
	155
	

	Wheels
	Steel
	70
	

	Other (Exhaust, Tank...)
	Steel
	90
	

	Total: 
	 
	1800
	





Use Table 2 and Asbhy diagram to choose material which suits.
Table 2: Material Option Cards
	Material
	Cost rate per kg
	Corrosion Rating (1–5)
	Notes / Weight Factor*

	Mild Steel
	1
	4
	*1.00

	HHS 
	1.5
	4
	*0.81

	Aluminum Alloy
	4
	3
	*0.55

	Magnesium Alloy
	6
	2
	*0.5

	CFRP (Carbon Fiber)
	20
	5
	*0.40

	Titanium Alloy
	30
	5
	*0.55



Note: Print ashby diagram seperately.

Table 3: Requirements of Parts
	Subsystem
	Min Yield Strength (MPa)
	Corrosion Environment

	
	
	
	

	Body & Chassis
	350
	 Medium
	

	Exterior Panels
	150
	High
	

	Powertrain (Engine + Trans)
	200
	Medium (oily)
	

	Suspension Arms
	500
	High
	

	Brakes (Caliper/Disk)
	400
	High + Heat
	

	Wheels
	300
	High
	

	Interior & Seats
	80
	Low
	

	Exhaust Zone
	200
	High
	

	Fasteners
	600
	High
	



Formulas
· New Mass

· Cost Change


Part 2 – Fuel &   Reduction

· To calculate total fuel saved by reducing the mass use the following formula:

Fuel Saved (L) = Mass Impact Factor (MIF) × Mass Reduction (kg) × Total Lifetime Distance (km)​



· To calculate saved greenhouse gas emissions use following formula 

GHG Emissions Saved = Fuel Saved (liters) × Emission Factor
Emission Factor: 
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