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Applying laser peening under dry condition to metallic thin film

Tokyo Institute of Technology ‘Yamamoto Hiroyuki, Aono Yuko, Hirata Atsushi, Tokura Hitoshi

Laser peening (LP) is a surface treatment method to materials. The LP has mainly been applied to large-scaled structures. In this study, the

LP is applied to metallic thin film for a novel treatment technique for thin films. In the conventional LP, sample is put into the water to confine

the plume effectively. However, applying to the thin film, this wet-condition could become a disadvantage. Therefore, the LP under dry

condition using solid medium is proposed. Firstly, the LP under dry condition is applied to bulk copper. As a solid medium, PET, Glass and

Sapphire were used. As a result of Vickers hardness test, when glass or sapphire is used, an increase of hardness is higher than that of the

conventional LP under water. Finally, the LP under dry condition using glass is applied to thin film copper. Obvious improvement of hardness

has not been observed and it is required to investigate more suitable LP conditions for the thin films.

1. ##

ERMELO BTN RELEFIEO—2IZ, L—PE—=
> 7'(Laser Peening : LP)A3& 5. LP & 13K HICE B & 3% & L,
FIIWEANVAL—FERFT 52 LT, T —LOREEN
P S AVERBF BRI METE L, WA BN 2 %
T ARELBELETHD. ZONHEOEL LT, WIHmE
Wb, BEE R, S TEREIAURS MR S & T
W5, ZHET, LP OXREIE, FFOMZER & Vo 7o KA
HEmRhLTH 72 Y.

—J5, IR REMEHT MEMS OREMEIE LTHAVW SR
273, TEARAZRHIRRAS O & 2 1 BRI 0D J b AL B R0 K Ak 1
BB D BLELE D TR TR ONS. LPIX, /B
FTHIZ2 AL BRAS FIRR 72 728D, WA R AA B~ ] & EEL T4
i3, RO EHLBORT - 7@ & 72 0 15 5.

Z 2 CARMIE CIE MR R A B R 2 8 L WALBEFRiE &
LTCLPZEMT2Z % B L. MEMS 7t X & OBl
WxEEZ D ET, BEZKPICRETSZ EIFEELL 20
72, BONCEAEE 2 M- BT A BRES LP 225, BTl
Jo. 2O, WEERA~OWEM 2R, I OEMIZONT
Pl ZAT o 72,

il

2. EBHE

2-1 Hlbr

R T A7 &R, HESRE L bICE ., s
4B 20mm X 20mm, JE & 3mm O & V-, IR G
7, BEALAERY < 72 400°C, 1B, S CRERALEEZ
Tole. TOHMBILEZRET 27-DMBIC L 2RI v F
VAT o, FE LR L DB R Y BR<
7o L—FHRT% S FRICHBRIC L 2 RE T v F o J s

2014 FEEEREH TP 2R RPN TR SUE

1T-7=.

AR ITIE, 10mm X 10mm, JE & 200pum OHREFET Y =
v hicAy Z Y 7 (SVC-T00RFIT ¥ a—E1H) |
TR 1.5um TREL7=. F2L—VREIC L2 REOM T
<TI0, R L UCTEE 10um OFE T BN
LP R 21T 7.

222 L—Fr—= FTIEORE

KT A R LP Z29HR T 572012, KiZEDLD LP #E % MK
L. BEEEEICER SN DS LT, bR
LB, ABC K ATHEMWE, AT B EERILICKT B IR
REBNFTF OGNS, £ZT, R LIRT PET, #7 X, 7
AT HBEREEE LTORE L. SRR OR0K, KK
PCHRBEOERZIT- 72

Table 1 Candidate materials for dry LP

Material Thickness (mm)
PET 0.1
Glass 2.8
Sapphire 0.3
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Fig.1 Schematics of experimental setup
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Table 2 Conditions of laser irradiation

Wavelength 532nm
Pulse width 9ns
Diameter of spot in focus 12.8um
Repetition frequency 10Hz

Pulse density 44.5 pulse/mm?
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Fig.2 Vickers hardness distributions of various conditions
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Fig.3 Indentation hardness of thin films
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