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Filament is led

Filament spool
to the extruder

Tube (Teflon)

The extruder uses torque
and a pinch system to feed
and retract the filament
precise amounts.

Filament (ABS)

Heat sink (AAG061)

A heater block melts the
filament to a useable
temperature.

Barrel (SS303)
The heated filament is forced

out the heated nozzle at a Zw  The extruded material is laid down
smaller diameter on the model where it is needed.

Heat break

Heat block (AAG061)

The print head and/or bed is moved
to the correct X/Y/Z position for placing
the material

Nozzle (Brass)
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Table 1 Physical properties of the extruder components

¥ Linear Elastic Material Material E (GPa)

p 20
[l Nearly incompressible material Teflon 1.80

RiEri= N G 5 en .
i Heat Transfer in Solids Solid model: ABS .83 - o -

] T R 4

I t I W Lz’ & P
r|:|-r_“_| ,Ij___ et lsotropic AA6061
= Thermal Insulation ——
= Tube (Tef Specify: SS303

Young's modulus and Poisson's ratio BI“—
C=C(E,v )
Young's modulus: W - Tube (Teflon)
i Heat Fl. E User defined

G9E9 Filament (ABS)
Poisson's ratio:

v User defined — Heat sink (AAG061)
0.33
Density.

£ | User defined - 2 - . Barrel (SS303)

2700 kgfm?
. s Heat break

eometric Nonlinearity Heat block (AA6061)

Nozzle (Brass)
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Surface: Temperature (degC)
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Label: Domain Probe 1
Wariable name:  dom1

Probe Type

Expression

Integration Settings

Table and Window Settings
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Table 3 Comparison of resulls y fin numbsers

Line Graph: Temperature (degC) Line Graph: Temperature
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Line Graph: Temperature (degt) Line Graph: Temperature (degC)

Stress [MPa]

Distance [mm]

(b) Stress profile along the path D-D’ fenath

Arc length




d

N

2 oI}

| =7t 6 >97H0 A 2 X10| =

O o
L LE

H O] X| B K|

=1
=]

0| 5 56702t 9 >107H0f| A= = X} O]

o
—

1

2 HOolC}

SsH82 77t 1.255H

O| 2 &

1.2
Ak
(@)

X~ O
L
Wi
=
=]
=]

- o
=
HO|_|'
M A
o

o
o A
= 1
X~ O
1 =

P10 ==X| o
LOMME X

Xt
S
o
g

M
&

s 24

=4
=T

Ul =&= 67H01|)j 97l AFO|Of| 7}

o
—
Ot
H



0| 5->67[2t9 >107h 0| M= 2 Xt0| S EO|X| X[ 2t E 7h==7t 6 >971 0| A  XtO| S £ ICt

1

474 | 67)
150 1155
oxe: [ePNE=F
23.6% 0.6%

| = o) i 107}
76 64
RAE: RAtE:
23.3% 32.2%

4 6
g By R Vg R JTEAT I~ IR : '
—t
A L=FE A5t =X} mm |:|T| O| F7H|Of| A QEIP P21k}

OBiME TAM OIHMS HAS £ QleS U & QYT



i Probe Plot 1 Conv

aa @l WEMD

E

H
T

SEH2 FH7F1.25

|
A
A

il
LODME X

Sk

—

J

o
(@)

= =

L0 == 6700 M 97 AFO[Of
ol=x=H-dH =2 M 7;”
H= T



d

N

2 oI}

| =7t 6 >97H0 A 2 X10| =

O o
L LE

H O] X| B K|

=1
=]

0| 5 56702t 9 >107H0f| A= = X} O]

o
—

1

2 HOolC}

SsH82 77t 1.255H

O| 2 &

1.2
Ak
(@)

X~ O
L
Wi
=
=]
=]

- o
=
HO|_|'
M A
o

o
o A
= 1
X~ O
1 =

P10 ==X| o
LOMME X

Xt
S
o
g

M
&

s 24

=4
=T

Ul =&= 67H01|)j 97l AFO|Of| 7}

o
—
Ot
H



= O[ A} SF K| 2 3p &L}

= M2

HEAT BLOCK



REFERENCE

Bejan, A., & Kraus, A. D. (Eds.). (2003). Heat transfer handbook (Vol. 1). John Wiley & Sons.
Karasudhi, P. (1991). Foundations of solid mechanics (Vol. 3). Taylor & Francis.
Moran, M. J., & Tsatsaronis, G. (2017). Engineering thermodynamics. In CRC handbook of thermal engineering (pp. 1-112). CRC Press.

Ufodike, C. O., & Nzebuka, G. C. (2022). Investigation of thermal evolution and fluid flow in the hot-end of a material extrusion 3D
Printer using melting model. Additive Manufacturing, 49, 102502.

Da-Yeon Shin, Hyun-Joong Lee, Chang-Whan Lee, & Keun Park. (2018). Thermal-Structural Coupled Numerical Analysis for Design of
High-Temperature Extruder of FDM 3D Printers. Journal of the Korean Society for Precision Engineering, 35(3), 341-347.

Zhang, J., Meng, F., & Ferraris, E. (2023). Temperature gradient at the nozzle outlet in material extrusion additive manufacturing with
thermoplastic filament. Additive Manufacturing, 103660.



Q&A



	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16
	슬라이드 17
	슬라이드 18
	슬라이드 19
	슬라이드 20
	슬라이드 21
	슬라이드 22
	슬라이드 23
	슬라이드 24
	슬라이드 25
	슬라이드 26
	슬라이드 27
	슬라이드 28
	슬라이드 29
	슬라이드 30
	슬라이드 31
	슬라이드 32
	슬라이드 33

