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New Era of 3D Printing: Simulated Visualization Manufacturing Technology
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Abstract : Selective laser melting (SLM) process is one of the promising metal additive manufacturing
technologies. SLM involves multi-phase and multi-physics issues needed to be solved such as heat transfer due to
laser-powder interaction phase-changes and metal powder melting and solidification phenomena. During powder
melting process, gravity and coherent forces could affect molten flow behavior and form voids causing porosity
in component and lowered its mechanical strength quality. Moreover, high thermal gradients that caused by high
heating and cooling rates during this process could create high residual stresses inside the final component and
cause distortions. To solve the previous mentioned problems and to meet the demand of various customized design
when new materials, special equipment modules and new manufacturing process are involved, conventional
time consuming and costly trial-and-error method is not efficient and the best choice is to use the Computer
Aided Engineering (CAE) simulations. The main purpose of this article is to give a brief introduction to the basic
principle of selective laser melting and the process simulation being developed by ITRI.

R - SBEERE ZRE  2YEES

Keywords : Metal additive manufacturing, Multi-scale model, Multi-physics coupling

[

s
Jilll

ST TS 8 550 (trial and error) » I 75 20K
WEEBERMERI G - R - ATRALE
SeA PN = 1] b L 2 R 4 T A =t

HATEBBRRIE RRRRE LREATR i ot i LR S 2

208 HHYEBE - FLIR AT A B B (A T Y Pk T B R0 TS R B > 77 B B B LA
TR SR AERCE R M REEIE - Taufe > Sy e s IS BB
AT - HINEHE BN RRNY  sreesas o (ETHATR R AR B S R
B2YRS - HREHERHME R ERE A S E AL DU HE DL & & T g SIS S AR (B 2

TR MIEES B RE et o R B R LA 1 -

48 mm A4 431




FHERERERMSEE

Multiphysics
-Coupled
Modeling

Simulation

Pre-defect Simulation
monitoring output ¥,
<

--------

----------

Revisions of
geometry/layout

-
e e
LT pp——— L

Comparison of
design and
measurement

Geometry
Manufacturingl manufacturing § processing § measuring

Manufacturing
output &gy

) Physical world Time & cost consuming ...

[ 1 EHSBREREIERE R | () MEBEETR - RERSNBIEZ TG SERERRT 5 (b) — %
FHEEMERE ~ RBRARR (try and error) » BESTREIMTZRGT - BEEE - RIFHFERER

FHLERERESYIERSIRERES  AWE - SEHRIECRILEAHZ Z MR

TR WO TR RO SRR T DLE R SR R

LTRGBS A > RS BAE ) B B 8T

EHEBWEERREH LB 108 SEAGS SV - A0S % R

HEFITE A= WA T Ry i35 20 RS (multi-scale) 25 1B S AR L R S A o A TR T 00 R
TR 1] AR ERAFIASERKY  TORERE T2 Y om 2 Fox -

Process simulation

Molten pool geometry
Local temperature field
Process efficiency (a)

Simulation of
AM
processes

Material

Structural

simulation . . . simulation
o e o Mechanical mate.rlal propertles Microstructure state
; Transformation strain Py ——
b | 4 Crack formation

[H 2 BHEBEERNERETAIE () MBYEERE BN - HRRRMSYETR  0) ERYE
BRA  FREROER R TRENRE )RR ERE RS2 BIRED: ) /MRYEEE - R fesH -
S ARAEEREA AT TR [1]

20192 H 49



ERRHNA
arbd | AR RS | - 43181 - 108 42 2 H 5k

et T3kt - i 220 st - —4 12 812200 5¢

FFEMRSE © 07188562 T SEH a4t et

PEFRIRSE © JK B E R T I 31T (1R5% 017) - BRS%/ 203-07-02288-0
STEEHLR © 03-591-9339

E H : 03-582-2011

PRI T 26T - B 74915 - www.automan.tw

PR T 2EFESE « (548 Imi@itri.org.tw



mailto:jmi@itri.org.tw



