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and after laser scanning cleaning

gty AT R AR L 00 T i IX
34 AL, R BAFAE R SF 2 1~2pum
(e 2y, RIS 55 0 DX 45 A
UTo Mz yitty sl A, Hl
AR AREL, TEXREE AR 5 ) HE I
R BIPNR S did HOETE T
AR A TR B A 5 DO
FESAL, A S R AR TR, [
IS pl PRI AL — B o o e
PRI A AL " i T AR ST Oy
A EeR AR LR AT 4,
FCAEAR BT T2 K oy Gl LA
45 A S ™ TE oL R IR T
KAy S, 7R A, B AR 4
B Z A AL BOEIE TR
AR L AN RAL B, T BR T %
RRIR , ORI LP- 30 LA
2 e

BRA G N BAT HESRBE oy T
REAFSFRE R P R . T
BRALZANE TS U, (ARSI T

AAb

WU
50um

(a) FIB Y)#I 5 mi

T RS

BOLHEE

2um

(b) REMZLWOCTE BT A

B2 RAEFHHBERERESHENE
B ER TR
Fig.2 Top view and cross section of surface
morphology and element mapping for laser
cleaned area by overlapping scanning



NEW VIEWPOINT %ﬁ Tm ‘lﬁ

20um
_

20pum

- 500hm

{ O e

200pum

200pm

= =\

(b) WO BE

40pum

[

30pm

el

B3 G EMME R RHITTIGIEEG R M RERIN M

Fig.3 Microstructure of TIG weld after normal ground or laser cleaning on substrate surface
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Fig.4 Surface morphology of TC4 and TC11 alloys before and after laser polishing

R4 MNXFSTCAMTCUREIEREE (S,)
Table 4 Surface roughness of TC4 and TC11

before and after polishing pm
I S

I E—— 20
B e | HeR %
TC4 | 526 | 0375 (b R T B
Tci | 721 | o7 o) LRI RCAT

WL e TC4 fTC1 A9 &2
TolchdE B2 1 TR 3 AT AN IET 6 (a) i,
TC4 F1 TCIL M0 I 1 4 52 53 5 : 7
9 345HV A 400HV., HOEHOLIE, () THER (o) SRR
M TR Z IR o' 5 [RAAH,
R Ll B 1A B R O3 Sl 4 32% F
42%. HT o SRR EA NI
He Chep) &5y, 1M B AHHEA 1AL
37 (bee ) 45#, hep Z5# L bee 44
Ty ELA B v A A RRURSE S (L, DALt >
JEAREEE IR R B B e 6(b)
i TC4 F1 TC11 1EBOCHE RIS 1Y
JER R AT S I, OB LR m - - |
f B A5 ) /N TR AL B I, R 2 0 o0 % 100

20/ (°)
FHEBA R DA RE O 0T B R HoE () HERTIE XRD 255
Xz W=AVILx D), it AV Ik BS TCARMIERTRAEHA
:Jﬁ FQJ’EE‘J% i, D %7 {%@EE% , L %7 Fig.5 Microstructure analysis of laser polished TC4 surface

82  WiAHIELEA - 20184615 55 2010]

50pum
e o g0

— R4 B

(102)

a (103)

XU AR




NEW VIEWPOINT %ﬁ Tm ‘lb?\

. 600
1 1 1
460 I*—L“I\ TC4 ssof /{ - i
1
40 : 360 I :
1 1 540 o 1
] 1 1 1
> 4201 ! [ > 520F |
= : " = i i
2 40l i B 00T :
e [ ' E 480} e '
= : ' = l tlUB e :
E 380 F Wz H 460 l |
' 1 440 F 0 1
] ) 1 1
6o : { a0t | :
1 SLI— ' '
340 b} : 40014 — I
1 L L Lt ) 380 I . . . P B
0 50 100 150 200 0 20 40 60 80 100
BRERTATR I /um BRI /um
(a)TC4 5 TCI1 k1A A 13 43 A
10 10
TC4 TC11
0
—-10
g g
= 0l =
& &
30 +
40 — R4t —40 F YL
— WOt — BOEHE
0 200 400 600 800 1000 1200 200 200 400 600 800 1000 1200
X% /um X—i#%/pm

Ee6

(b)TC4 5 TC11 BRI 4T

Bt ETCAETCNEE BREE & i ERE MR

Fig.6 Microhardness distributions in cross sections of laser polished TC4 and TC11, and cross sectional profiles of wear tracks before and after
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Fig.7 Surface topography and EDS results before and after laser cleaning
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[ABSTRACT]

In current work, two key techniques in laser fine surface processing—Ilaser cleaning and laser polishing—

are introduced in the improvement of material surface quality and performance. On the one hand, laser cleaning technique
was used to remove the oxide layer on commercial aluminum alloy (5A06) surface. Results reveal that oxygen content on
the laser treated surface is significantly decreased, improving the welding quality and avoiding the formation of porosity
in fusion zone. On the other hand, laser polishing process is carried out on the laser-based additive manufactured titanium
alloys (TC4 and TC11), showing that as-received Ti-based alloys with surface roughness more than Sum can be reduced
to less than 1pum through laser polishing process. Meanwhile, phase transformation occurs on the laser polished Ti-alloy
surfaces, which brings great enhancement of microhardness and wear resistance. Finally, it was furtherly discussed on the
composite laser treatment on Ni—Ti shape memory alloy (SMA) surface by combining laser cleaning and polishing tech-
nologies.

Keywords: Laser cleaning; Al alloy; Laser polishing; Ti alloy; Ni-Ti SMA; Surface manufacturing
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