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Development of Multifunction Laser Welding Head (2)
- Stress Improvement by Laser Peening Technology -
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Multifunction laser welding head has been developed. The head is able to perform not only underwater laser
welding as repair, but also laser peening as preventive maintenance and laser ultrasonic testing as inspection.
By using the effect of color aberration with optics, laser beam was focused to the ideal spot size on each
process. Laser peening was performed on the material surface with the developed head, and stress

improvement ability was confirmed.

Keywords: Preventive maintenance, Repair, Stress corrosion cracking (SCC), Laser peening

1. #&

ERNOEF/EER 7 7 > M, EiERA% 30 FI0E
THLOREZ TETBY, BEEHERTCOLZETEE
RERR AT O - OIICIIFERNEED OIS B RE N
(SCC: Stress Corrosion Cracking)~DXfHRNEE L /2>
TL %, BEEZIX, SCCIzxt¥ HHffE s LTKB L
— PR, PHRETHEE L L— e —=u 7
WOCRETE S LT L —RBERIEERTE ThE
PUBAZE L. ERALEHED TE T, KPP LV—VREELF
WNHEEMIC X L CEAT 256, IBEEOITLHE, &
B, BEERE. ISHRELBEO—EOT vt AN
LD, T HIERMICT R TH2 OE &2
LEBEB/R, I T, R LETEEART T
L—HREFANTNEZEICERL, —DOEL~y
FCRE - IRERHIE - THHREZTREE T 2418
—WEE~ Y FERBR L, AT, THIREEMN
LLTHRLEL—YE—= U ZEIfIc OV T, EAR
§y72 7w ADFRME LB, bR Lz L—Y
B~y RE OIS NSERR SV TR %,

il

S TH B, T235-8523  #h4)[| RRR T T X
iz EET 8, MEtt WZ. EEE: 045-770-2380,

e-mail:itaru.chida@toshiba.co jp

2. L—HE—=VTORE LR

SCCHE, MRS, EARKERE R OBIREE IS
HO 3 BERNEEBL-LXIRAE TS, L—P ' —=
1, M BRI OGS EE TS TSCCOER ERDIN
HRFERBRSENTTHE, L—F ' —=0 7 DREHEY
Fig.1 {ZR7, L—H 0, L RARFEIEE Hins £ TH/ LA
B, EGW/em? SV B ) THENC RS 328 #F
BORBNT T LU TREICRED T TR~ NFEA
45, KETIL, KROEMETTTX~ DR T BT
WOV —F O R NF —NERTEH2D, TITX
<DEMTZELETD 10~100 fEL2RDERMICEGPalZ
YD, COENCEVERIEE AL, MOERE TEE
I I ARG NC Lo Tl ERRAEL., AEOFK

Fig.1 Schematic of laser peening process
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Fig.2 Schematic of underwater laser welding

Table 1 Conditions of underwater laser welding and laser

peening
Underwater Laser peenin
Laser welding aser peening
Laser source Fiber laser Nd: YAG laser
Wave length 1060nm 532nm
Beam mode Continuous wave Pulse
Laser power 0.9~3.0kW 60~ 100mJ/pulse
Spot size $2.0~6.0mm <¢ 1.0mm
Pulse width <1 0ns
Shielding gas Ar -
Optxca.l Path Air Water
condition
Optical path of laser beam Optical path of laser beam

(Wave length: 106 0nm)
] \

(Wave length: 532nm)

_ \
\ Optical \
head =
\ Lens g
1 e 1
4
Focus
e

Irradiating position

(a) Underwater laser welding

Irradiating position

(b) Laser peening

Fig.3 Schematics of optical path on multifunction laser

welding head
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Fig.4 Schematic of laser peening with multifunction

laser welding head
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Table 2 Conditions of laser peening

. Type 304

Material Stainless steel Alloy 600
Spot diameter 0.7mm 0.7mm
Pulse energy 70mJ 70mJ
Pulse number 7000 pulse/cm? 4500 pluse/cm?

density

. Nd:YAG
1fi
Optical ir\‘ Laser oscillator
NC machine

Irradiation spot
Multifunction laser

welding head Beam tracking pattern

Specimen|

o] //
(] of | Fixture
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Fig.5 Experimental setup for laser peening
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Optical fiber

Multifunction laser welding head

Fig.6 Laser peening with multifunction laser welding
head

Peened area 10mm

Fig.7 Appearance of laser peened specimen
(Type304 stainless steel)
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Fig.8 Results of residual stress measurement
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