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Super-Hydrophilicity of Aluminum Alloy Surface by Short Pulse Laser Irradiation
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The super-hydrophilic states of aluminum alloy surface irradiated by short pulse laser were studied. The contact

angle of a water droplet on the surface decreased from 98° to less than 10° after irradiating laser in air.

radiated area, the whole surface was covered with the layer of fine particle.

area was about forty times that on the substrate.

change chemically when the laser was irradiated on it.

In the laser-ir-

The surface area on the laser-irradiated

In addition, it was proven that the surface of aluminum alloy did not

From these results, the super-hydrophilic states in the laser-ir-

radiated area are attributed to marked increase of the surface area.
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Table 1 Laser irradiation conditions

Wavelength 1,064 nm
Irradiation mode Q-switch pulse
Focusing distance 130 mm
Spot diameter 50 pm
Defocusing distance 0 mm
Current 24 A
Frequency 10 kHz
Scanning speed 500 mm/s
Pitch interval 10, 25, 50 um
Atmosphere in air, under reduced pressure
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Fig.1 Schematic drawing of laser scanning.
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Fig.2 Contact angle for pure water of ADC12 aluminum alloy

surface.
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Fig. 3 Photograph of contact angle for pure water of ADC12
aluminum alloy surface. (a) As cast, (b) Laser irradi-
ation / pitch interval-50 pm.
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Fig.4 Contact angle for hexadecane of ADC12 aluminum al-
loy surface.
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Fig. 5 Photograph of contact angle for hexadecane of ADC12
aluminum alloy surface. (a) As cast, (b) Laser irradi-
ation / pitch interval-50 pm.



108 Ml K, g,

b

L, L—=¥Lz) 7 GEE®ERE 500 mm/s, Y v T
50 um) DZAUE, KEKTL, 422 B L U5.1° TH o7z,
Lk, QAA vF - /AL —HF %S L 72 ADCI2
T, BERMEICET 27203 TR, A OB

L CEWmNEZ SN o 7.

3.2 KA LUHEmOEE

FMEHIEBEGCREET LD, L—¥ILTY 713H
LML, MIFEDREWITE, FOMEAIITHEE I 7.
L —FREMEE I & E L 22 AR O KM L (Ra) 13
011 ym TH A, i)y, L—¥mmLT) 7TlE Ev M
FE7A% 50 pm, 25 um B & 10 pm & /N E < e B O
NEL R 5B)ICONT, Rad0.19 um, 0.26 pm B £ ¥ 0.37
pm EINLTH Y, REOH S BIMBLOENHET S
EHERITE D,

%48 ADC12 i O K E T4 % Fig. 6 [R5, L—H
L) 7 TlE, T O RE—R e R TR 12 M
AT SN D, AERTIZ, H, #0E LIRS X
DEREEEN—ETH L7720, 175VAK-hT %)L
F—IZLL v, Z0720, ¥y FHEI/NSVITE,
HALARE Y720 ORFHAL 2D, Mo A 8L
FERMIZRaTREL o T A, 72, FH K (Fig. 6
(a)) TlE, ¥ ) I ST 2HEEOREVEG B L O
RIGDHEAET 25, L—HINT.Y 7 (Fig. 6 (b)-(d) ) 121
FNODPHAT LI EDHRTE 5.

WIS, L—=FIMLD) 7TORMGEORBI ZREFEHBLD
Wil SO 1% % L2 Fig. 7 B X O Fig. 8 IR, #
MR LIEFITHRED/NS VR TFDEIC > TES TS
ZENHERRTE L. ZOESIIEE nm FETH 575, I
TEEDHINT 51200, MR OERRELEMT 5 2
EDhproTWn5b,

22T, WMETTL L7z ADCI2 KO —IKE
F14% Fig. 9 \IRT. K5 CHRE L7256 LK L—
PILT ) 7 RECMMME AT A28, ORISR T
OERIIERTE 2w, 72, L—=FIILTY 7oKz
xt9 BRI 42.1° TH Y, BUKILEIIIELE T, B

50 pm

Fig. 6 Backscattered electron images of ADC12 aluminum al-
loy surfaces. (a) As cast, (b) Laser irradiation / pitch
interval-10 pum, (¢) 25 pm, (d) 50 um

SR NV AL =R X 2TV I =y A EEFR OB

W &M% CTdh - 7-.

WIZ, AES HT#E R % Fig. 10 1I2RY. =V =" T D
WHBEBER=Z=2DFET L NWVICHEET L7020, ZO7 37
W7 FOERPXHIEEFFELIDDLVLELH D,
HEHENTWAWY,

Z T, ITOfE oo, mITEOL R T
V=7 A64:(A1050) & vy, R ERB L L =0
Ty 7zllELL LICRLAZIDIZ, AL050 1T,
ADCI12 [k, L =ML 725BEKMEEZ RS, R
FHEL—FIMLT) 7THREOHIZBWT, BBEBLIUT
VIZwab iz, ¥—7OfMES L ORISR 2 213

3
iy

10 pm

Fig. 7 Secondary electron images of ADC12 aluminum alloy
surfaces irradiated laser. (Laser irradiation / Pitch inter-
val-50 um)
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Fig. 8 Cross-sectional backscattered electron images of
ADC12 aluminum alloy surfaces irradiated laser. (Laser
irradiation / Pitch interval-50 um)

Fig. 9 Secondary electron images of ADC12 aluminum alloy
surfaces irradiated laser under decompression. (Laser
irradiation / Pitch interval-50 pum)
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Fig. 10  AES spectras of ADC12 aluminum alloy surface. (a)
Oxygen, (b) Aluminum.
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