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Table ST1. Implant cost calculation spreadsheet for Electron beam melting.

Cost Cost and
Distribution Variables . . Summary
Time Period
Factors
EBM Machme $700,000 )
price
Machine
depreciation 10 years -
period
Annual
depreciation $70,000/year i
Basic EBM
_machine $36000/year -
maintenance and
service cost
Annual 106.000 Annual ownership cost = (yearly
ownership cost ’ depreciation + yearly maintenance)
Effective
working days 300 days -
(per year)
Ownership cost Ownership cost per day= (Annual
$353 . . .
(per day) ownership/effective working days)
EBM Ownership
cost $15 $353/24
(per hour)
EBM
consumables $14 Reference [ST2]
cost (per hour)
Conirec $29 Total indirect cost = ( EBM ownership cost
($15) + EBM consumable cost ($14))
Total build Time to obtain
time desired vacuum 0.5h -
TBuild level
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Time to heat

0.5h -
start plate
EBM c.ool down 3h i
time
Build time for 5 .Total built time fo? 5 plates=‘ [EBM bul.lt
i ) time (4 h) + preheating (1 h) time + cooling
implants with 8h .
time (3 h)]
mesh
Build time for 5 .Total built time f01j 5 plates - [EBM bu.1lt
. time (3 h) + preheating (1 h) time + cooling
plates without 7h time (3 h)]
mesh
(gzdir;:;t?u”i?hg) For 5 implants ($29/h x 8 h)
e with mesh $232
(Cindirect x TBuild) 5 For 5 implants ($29/h x 7 h)
Implants . -
. without mesh $203
without mesh
Weight of 5 . . .
28.1 Weight of le pl h mesh = 5.
W mesh plates Plates with mesh 815 & 18 tofa Smgie p ate with mes 563 &
Weight of i
(Weight o Welght. of 5 Weight of a single plate without mesh =
plates) Plates without 1895 ¢
379¢g
mesh
Craw
(EBM raw Crew (Ti6AI4V B
material price) ELI cost price) 50-22/g 5220/ks
(W mesh Plate X For 5 plates with
Cien) mesh $6.19 (28.15gx $0.22/g)
(W without mesh plate X For 5 plates
Craw) without mesh $a.l6 (18.95  x$0.22/g)
EBM P
M Pover 7 KW [33]
supply
Esuia (Energy Energy consumption for 5 plates = (EBM
EBM energy consumpt101'1 for 56 KWh power consumption x total EBM built time
sumption 5 plates with for 5 plates)
€0 r 4P mesh) =7KWx8h
ot Esuia (Energy
consumption for 49 KWh 7 KWx7h
5 plates without
mesh)
BoM Bleericy <0 ot secomalen
Cost &Y $0.085/KWh ps: o
Con consumption us/customers/Pages/TariffRates.aspx)
& cost)
(Emid x Conay) |07 0 Plates with $4.76 (56 KWh x $ 0.085/KWh)
mesh
(Esuitd % Cenergy) For 5 plates $4.16 (49 KWh x $ 0.085/KWh)
Bui Ener; . .
¥ without mesh
Manual Hours  Pre-fabrication oh Prefabrication includes the time for

MHLmrs

time

preparing and processing DICOM files.
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EBM fabrication time consist of time taken

EBM ftailzlrécatlon 1.0h in setting up EBM machine and post
operation.
Meours (Total Total manual hours = (Prefabrication time +
30h . .
Manual hours) fabrication time)
Cravour (Labor cost
L
abor cost for manual $5.33/h -
CLabour
labor)
For 5 plates with
(Mitours  Clator) L without $16.00 (3.0 h x $ 5.33/h)
mesh
F 1 ith
Cost Model for > fn:;s wit $259 $232 + $6.19 + $4.76 + $16.00
plates with For single plate
mesh © i gep $52 $259/5
with mesh
F 1
Cost Model for or 5 plates $228 $203 + $4.169 + $4.16 + $16.00
. without mesh
plates without For single plate
mesh SIEe P $46 $228/5
without mesh
Commercial
available Single Reference [28] $250-$330
Plate

Table ST2. Price calculation of major EBM spare parts (Consumables).

Parts Price ($) Maintenance Cycle (h) Cost/h ($)

Start Plate (150 mm x 150 mm) (1pc) 78 400 0.20
Filament F120 (1pc) 1060 100 10.6
Rake blades Long 370 (1pc) 11 100 0.11
Thermocouple 1.5 m 35 100 0.35
Ground ring protection foil (1pc) 45 200 0.22
Heatshield body tall (1pc) 303 300 1.01
Miscellaneous Items - 1.5
Total Consumable costs 14.0
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