L—H E—Z U JEIC K DRTFIFABEY DIREIL T IS

Improvement of Residual Stress in Reactor Components by Laser Peening Method
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We have developed a laser peening method to prevent stress corrosion cracking {SCC) as a process for preventive maintenance of
core components in nuclear reactors.  This method, which utilizes the impulsive effect of underwater irradiation by intense laser pulses to
improve residual stress on the material surface, requires no preconditioning of the material surface and is suitable for maintenance work in
narrow spaces. Through experiments, we confirmed the effect of the laser peening method in improving the residual stress of stainless
steel and suppressing SCC. A laser delivery system, remote maintenance equipment, and an on-line monitoring system were developed
and the feasibility of the laser peening method was confirmed through full-scale mockup tests simulating maintenance work on the core

shroud of a boiling water reactor (BWR).
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Principle of residual stress improvement by laser peening method
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Residual stress improvement effect of laser peening method

[ZEERE S P & - |
(SUS304 20%:5RIINTH)

#1Imm o

KIZ, RIS OYGEIZE ) SCCORENMILTEX B 2
LERThD, L—HFE—= P LHBEL LR TR
B & 5 IR D W T SCC &MY 2 &1 Tkl 17w, 3R
B 0 22045 K OVMT I A B8 L Ao T DR B ER A A o0 ) &
B 31ZRd . Kbl LA CTIEIR 3 & [k SCC A5 1k o ik
B3 _TIZRE LTS, BiTHicstEte s, L—¥F
Ko Vil & > TSCCAMHITE 5 2 & 2 L7,

23 L—YE—=-vTi0EBE

L—H == 7iliconT, liTofE+s%Mysk,
KDEHZhb,

1) M LI ORI AN ETH S,

@) RN TOEER LATE D (S—TH AL,

(3 JEHERCCHI T OB w70, sk LS,

@ L~y Fo/AR - BRALDSTHET, urco

50

400 um

=Y E—Z2 4 ET#

L—Y E—=2J FiETH

E3. AFVLAHICHT DS C CHEDIER L—H—=
FHMTETIZET, KM LMTRELL LI RSCCEI T LA
T&5,

Result of SCC test on type 304 stainless steel
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Concept of application to outer weld line of BWR core shroud
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Result of 40m laser delivery test
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Irradiation head for outer weld line of BWR core shroud

3.4 HETLERY AT LOMFE

MRS R R E LB cldkh A AZIC X A
WARTELLEL DDA, BETHRET T EM 2
¥ T 7 AEOMEN SN TE RV DSV, T,
L—HFEMNT AT TENL— ¥ 3 2T 256350
45,

WikiE, V=¥ -y FHELIE 9 R EE T 2 AU
L rod YIETEMY AT 2 Z2ME L2, B7IZHIE
LY A7 L DMERRT. SOYATLIE, BTy F
SRR Lz 3Mo BT L 2L - Y Tl
LHEDEL, TOERMOE»SFHE, $abbitT
HOZRafEE Az, #RT25DTHb.

51



| 2en5 707
—— SR
| mmwmsn |

111--

BELTA Y | {GHERERIETE |
(EB%*T) ==
| Swammssm | |ovea-s
-
x®

PI/0 : Parallel Input Output
B7. WBIERYATLOEEK  jiLid 3o~ 4 7 TIUEL,
(ZAfRE R O 270 5 LA &2 5HE, #0775,
Functional scheme of on-line monitoring system
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Full-scale mockup test of laser peening method
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