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Laser Powder Bed Fusion (LPBF) process can produce parts with complex structures by using
the thermal energy of laser beam to melt specific area of metal powder layers in a layer-by-layer
manner. The surface roughness of the as-built parts is one of the major requirements to determine
the quality of final products. Laser Polishing employed laser radiation to melt a thin layer of
metal to achieve a better surface quality. Accordingly, this technology demonstrated its strong
potential in replacing mechanical polishing because of no additional cost for tooling is required.
Accurately predicting the surface topology after applying laser polishing will create a foundation
for optimizing the processing conditions for Laser Polishing. For solving this issue, in this work,
an integrated computational framework including surface generation model, ray-tracing model,
heat transfer simulation low pass filter was developed to predict the surface morphology of LPBF
processed part after applying laser polishing. It is observed that by using the proposed simulation
model, the predicted and measured results of mean roughness (R,), mean roughness depth (R,) and
correlation length (¢/) are in good agreement with error less than 10%.

88 FHEFEN 235 85 112.6



[l

_‘ﬁ-ﬁ

FEHR RAJARL (LPBF) S&i2F H &% BRI E S AIA LS B RAR E & PR
R EREMELE - ATEELERE—EE  STHSBHRERg U —EEE S
i - WEEEEIE SRS T —E - 1% LPBF RES{E ISR R MR35 b T B A B 8l5E
HFEHER 3D Z4F - RILE W FE A T3 i 7O -

BHZIN 28 E g B ELEZ A E B LPBF MRV IR G5 - R
LPBF SEFEAFEHEMERR 2 N TR0 - AIRES (EEFR D5 [ J L FEER G - A0ElFLEE® - [LfE
s R E SR AR 2O - B EEHE T LPBF N TAREEH 3161 Z 1
HIZREHLRERE R, B 16 um™ -

R - $eE &R0 T A DA LPBF I LEFRIRASFEZMER - fla] - FEi
ELE TR © R EANF R - SRS © B E] LPBF 1 LM £mEHHES
FEMBEE RS - AR LPBF I T BRI RS it e T 3 (R — SR 26 A T
T BT RIS e i S B R R AL - BIA0® AR A T A E SR IE 2K HE S LPBF
AlSi10Mg ZFHE E I AR -

RSBSOS Y » FEF B 55K LPBF Il LE MR AT A HEEME - RiE
BERF 52 E 2 E R R K i 2 8 - 1R Se (o R it T L 7H I A 35 B i e i s
AnHIRATERE - (BAEE S Fe Al 2N T WIha 2 1A 1 35 SR S IR I A 72 -

TESCRR R BB R A TR 2 BN B G e R B B e LR - BB ST IR
B BRI - 5050 5 SR BT E AR o0 R B (1 25 o T 25 B s A 8 A 24
R R A Y B i A 28 BRI RE Bt 2 2 WG RERIRE - AR IE Ly B 52
TESCHIRIIFZE R RIE T

B TR PR AT - ARSCEI R —(EETENELYE - F BV iR TR B SRR
2 DITHHR AR ST G AR - Prid HAVBIRERa0 - & 5% - HI&E LPBF 1
TRIFRATCRE - N EEEHRICEIHEEEE (R,) ~ SEIHBERE R) MHBRE () F
28 B AU it Ao SER R FEHA B R MR R - R
EEMA) ST 3 KB (BRDF) BSOS R BT R0 EE B W O PR » G S e o BB AR e P R R G
FLEE BT R IR BT G A S I LIE R o R A SR A (LIS G T R S Rl R - iRIBETE
{SEI/Y LPBF fN LRAEwEEIT FFT Bk - i HEGOR SRS - 3660 F K8 8 sy ARG S =
TSR A R R IR SR B R WA RS - SR B A FFT BEARFE S IMOERAN R ERET - &
AR ERERR T E SR R, ~ R, R of EEFEHOERENA RS SV ETINE - B
FTHE HAIAESE -

— MRGE
Bl 1 B T A SRR R A T AR PR R R B RER AT AR S B 85 -

1. BHI PRIERAFE S0 ¢

Fy THEFTIRAERY LP JRH - AHF5EAE LPBF sABa & T - £ LPBF @2 - 4
BRI TG F P AR T T R A A RS e (Y - R AE E IR E T - BB E
BRI 751D 405 TEI LPBF S@BRRAYR NI TIRME - ISR ST LPBF HE - i
BT R - AR SUS 420 MRS NI TGRS S S S Z R TE

L

.

FHEFTAN 235 #7 112.6 89



IR RS AR - AR 2 FoRBREENR LA E A BT - IR BEARREER
2000 ppm Hi—E 75 Tong Tai LPBF B2 (AMP-160) HYIREZHETT o HARM (B 3D 17
J7HE) TR SUS420 BB REUEMIRE » HEARKAR M5 20— 60 um « BHEREMESETS
BURHIENT 20 [& » S8 /ER 30 um » FEHY LPBF Il T2 8HAF15E 1 A -

|

!

Measure the roughness
on the top surface of as-
built samples

Extract R, R., and ¢/ of
as-built samples

|

Simulate the 1-D surface
profile

l

Perform Ray Tracing for
calculating absorption

Calculate spatial
frequency spectrum

Perform Heat Transfer
simulation

|

Calculate cut-off
frequency

A

Attain filtered spatial
frequency spectrum

v

Reconstruct the surface
profile

l

Calculate R,, R,, c/

~ Compare simulation and experiment

results for verification

1 AR B EH AER YW E RS HRALE -

90 FUEITAN 235 7 112.6



% 1. LPBF BA2Z 89 B %% -

28 B
TEHR 270 (W)
R E 600 (mm/s)
f T EE 140 (um)
B 30 (um)
FEAT I & R e A 67°
EHTE R 100 um
TEHTHEAL Nd:Yag laser wavelength 1064 nm

FEFIEERESE AR - A B S e Bt B B 5 vh I A B L T AT S el A R PR
&=l LPBF feR:E(T LP J@ 2  Fobfefr e SHOE RS I E A2 ek ah By [EA R A E > LP
SEBFRR R 2 FERERY T By LPBF B2 SRR AR AL - RIS M E B R 15
K EE SRS S o AP R A] DR EE AL e e LA (Bt - FEEEE (LR
o BVEEATRE TLE B P B R EEEAIR - AR - FEERFUA (LI - OB T TR R
ERBIEMRAIEIRAIP R - RIAE LP B aat B aeE A TR R AN 2 A LR 0T
SR TATREL RS R T TRIRIRE ST » & B E Bl B 22 AL BB S D R M el v ) - B 1S3
BEEFE (J/mm) A]LARIRFIRE EREANEE AL - 3¢ 2 BUR T HE A EHEBRALAY B SHDE R
o BEoh > AW FefE e Z A TEER R E A — - ET 7Dt DUETT IR (2 R 2
AREREE) -

LPBF experiment Stage 2: Laser polishing
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