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𝑘𝑅 = 4𝐹𝑑𝑝𝜎𝑇3  kR conductivity by thermal radiation  

𝑑𝑝 = Particle diameter 

𝑘 = Effective thermal conductivity of the powder bed 
𝑘𝑔 = Thermal conductivity of the gas phase 

𝑘𝑠 = Thermal conductivity of the solid phase 
ε = Porosity of the powder bed
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 𝐶𝑝 = 𝑎 + 𝑏𝑇 + 𝑐𝑇−2 + 𝑑𝑇−0.5    
𝐽

𝑔𝑓𝑤 𝐾



0.0

0.5

1.0

1.5

0 200 400 600 800 1000H
e

at
 C

ap
ac

it
y 

(J
/g

K
)

Temperature (°C)



11 

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0 100 200 300 400 500 600 700 800 900 1000

Th
e

rm
al

 C
o

n
d

u
ct

iv
it

y 
(w

/m
°C

)

Temperature (°C)

Particle Size =  2.4 mm

Particle Size =  1 mm

Particle Size =  0.5 mm

Particle Size =  0.1 mm

Decreasing 
Particle Size 



a r

12 



0.00

0.10

0.20

0.30

0.40

0.50

0.60

0 200 400 600 800 1000

Th
e

rm
al

 D
if

fu
si

vi
ty

 (
m

m
/s

e
c)

Temperature (°C)

Particle Size =  2.4 mm

Particle Size =  1 mm

Particle Size =  0.5 mm

Particle Size =  0.1 mm



13 













 °
 °


14 



15 







°

16 

0

100

200

300

400

500

600

700

800

900

0 20 40 60 80 100 120

Te
m

p
e

ra
tu

re
 (

°C
)

Time (minutes)

Bottom of Bed

10 mm into Bed

Middle of Bed

Boundary Condition

Crystilization
Window



°

17 

0

100

200

300

400

500

600

700

800

900

0 20 40 60 80 100 120

Te
m

p
e

ra
tu

re
 (

°C
)

Time (minutes)

2.5 mm into Bed

5 mm into Bed

12.5 mm into Bed (middle)

Boundary Condition

Crystilization
Window



 °








19 













20 



–



–

–



 

Spark the future.™ 

 

21 


