Appendix A
Table A1 Data used for the calculation of cost benefit ratio and incremental cost
	Number 
	Item
	Formula
	Nomenclature

	1
	Total processing cost in AM
	
	 – Material cost (USD)
  – Setup cost (USD)
– Operational cost (USD)
 – Part removal cost (USD)

	2
	Operation cost
	
	 – Build time for the part (h)
 – Hourly rate of AM machine (USD/h)
 – Hourly rate of inert gas consumed (USD/h)

	3
	Build Time
	
	– Time taken to build unit  of material ()
 – Volume of the part )
 – Volume of support structure )
 – Recoat time (h)

	4
	Recoat time
	
	 – Average time taken to spread one layer of powder 

	5
	Setup cost
	
	 – Setup time for machine
 – Hourly rate of operator (USD/h)

	6
	Material cost
	
	 – Mass of the material consumed
 – Unit cost of material (Ti6Al4V)

	7
	Mass of the material consumed
	
	 – wrought density of material 
 – Tap density of material 

	8
	Part removal cost
	
	 – Time required to remove the part (h)

	9
	Processing cost of support structure
	
	 – Design cost of support structure (USD)
 – Manufacturing cost of support structure (USD)
 – Post processing cost of support structure (USD)

	10
	Design cost of support structure
	
	 - Operator cost for design (USD)
 – Equipment cost for design (USD)
 – Office space cost for design (USD)

	11
	Operator cost for design
	
	 – operators time for designing (h)
 – Hourly wage of designer (USD/h)
 – Average incidental age (USD/h)


	12
	Equipment cost for design
	
	 – Equipment usage time for designing (h)
 – Annual utilization of design software 
 - License cost of design software 
 – Annual utilization of computational power 
 – Investment cost of computer hardware (USD)
 – Amortization period of computer hardware (year)

	13
	Office space cost for design
	
	 - Annual utilization of office workspace 
 - Standard area office space used 
 - Average rent of office space 
 - Average operation cost of office space 

	14
	Manufacturing cost of support structure
	 = 
	 – Material cost of support structure
 – Production cost of support structure
 Cost due to gas filter
 – Cost of post processing gas. 
– Cost of energy for production

	15
	Material cost
	
	 – Density of the support material 
 – Volume of support structure 
 – material cost of support structure 
 Scrap price of solid titanium alloy 

	16
	Cost of production
	  
	 – Build time (h)
 – Annual utilization of L-PBF machine (h/a)
 - Investment cost of L-PBF machine (USD)
 - Amortization period of L-PBF machine (year)
 – space for L-PBF machine ()
 - Average rent for machine space 
- Average operation cost of machine space 
 - Annual service cost of L-PBF machine 

	17
	Build time
	
	 – melt rate of support structure
 - Offset height of support structure (mm)
 - Height from the build plate (mm)
 - Recoating time for L-PBF machine (s)
 - Delay time for L-PBF machine (s)

	18
	Melt rate
	
	 – Scan speed (mm/s)
 - Hatch spacing (mm)
 - Layer thickness (mm)
 – Number of layers

	19
	Cost of gas filter
	
	 – Investment cost of filter (USD)
 - Amortization period of L-PBF machine gas filter (year)

	20
	Cost of post processing gas
	
	 - Cost of gas (USD)

	21
	Cost of energy for post processing 
	
	 - Cost energy supplied to the L-PBF machine (USD)

	22
	Post processing cost of support structure
	
	 – Cost of substrate post processing (USD)
 – Cost of post processing (USD)

	23
	Cost of substrate post processing
	
	 - Cost for stress relieving the build plate (USD)
 - Cost of separating parts from the build plate

	24
	Cost of post processing the part
	
	 - Post processing time (h)
 – Operators hourly rate (USD/h)
 - Cost of tools used for post processing (USD/h)
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