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Abstract

ATVLAHEHEY MELCEL , BRREPESRERECEBENIREPBEYWCL<AL
S5ha  BRERETTCOBARICELIEFRECSHBRENABALEE VO LBRBZEH<LZHIC
, YAV RNE—ZVIBENRAREICIDERMABROONEN TENICESBEREATLS
LA LYaYy NE-—ZV TR RELEEBEBIS O , MBOERAFICEHD TR ERR
FTRERBEHREINTVD . AT VL AHOLZEY EEMEZRNLEEDCRE , FLRELEE
BREBISHEZMBIIRETBICENVETHD . TCTEHARTE , 3y NE—Z2JIC&KY A
TULAMKREICER U CEMRZRBSOORFTBEICETIEAEFHICOVT , AHEETHR
L T™XRISHTOBZAE ZAVTHAN , TOXAZAAIZODVTREZT2 2. "™XRISHE
OFREL &, BFHRRPICHRAFZHBESSBUAT L | BRAREOEEISHE
BIERARBEICLEREEZTHS . IR KRR EFHICERBO IO CEBEZRETD L
FAREER>TVS .
AV RNE—ZVTMBEBLULEATLABMICHL T, BFHEAREZTVENS TXHRRIZE DS
BEL ZIT2EER  ERERERNHIEFEFI T4 VI BOERARTTREIBML |, 5IRER/ TR
BLFTRCENASHERB 2. ChET , E—ZVJ LI RRBICERL EEREBR DG
EEERICKVBL TR ENASNTVS . Tabhb5 | RRMEAT VL AMTE , EEESR
WHOBUXNZALNEBRDEEZSND . "XRISHTOFZAE, OBRNS , REZFEART
VLABIBTRIAXANZALDEVRIEFEFTICR)BRACELUZEHOTEOREEDOEN
HELTLWA AN RREhE  SREELDIERZTV, ATV LARICH T2 EMREAEBIS
HOBBANZALZAEIZTS .
Stainless steel has corrosion and heat resistance and is widely used in structures exposed to
corrosive and high-temperature environments. Generating compressive residual stress by shot
peening is one of the most effective ways to prevent damage such as fatigue fracture and stress
corrosion crack. However, the compressive residual stress induced by shot peening decreases
during the use of the materials. To improve the safety and reliability of stainless steel, it is
necessary to induce more stable compressive residual stress to the material. In this study, we
investigated the change behavior of the compressive residual stress on the stainless steel surface
during the fatigue process using "in-situ X-ray stress measurement" which was developed in our
laboratory. "in-situ X-ray stress measurement" can measure the change behavior of compressive
residual stress during fatigue test without removing the test specimen from the fatigue test
machine.
Results revealed that the compressive residual stress on the stainless steel specimen increased
with compressive loading and decreased with tensile loading in the first cycle of fatigue. It has
been known that the compressive residual stress on carbon steel decreases with compressive
loading. These results show that the mechanism of compressive residual stress changes is
different between stainless steel and carbon steel. The results of "in situ X-ray stress
measurement” imply that the difference in the mechanisms between carbon steel and stainless
steel is influenced by the difference in the plastic strain deformation by the fatigue loading. Further
experiments will be conducted to elucidate the mechanism of the compressive residual stress
change in stainless steel.
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Stability of compressive residual stress on stainless steel

1. HREREEDOHRE
ATV L ZAMETWEN - MAEICENL, BRRECPEERREICEINIZRECHESMICECAVWLONS. BERIET
TOFEAFRICELCZ2EFBEPISABBENLRE L WS LBIBEBCAOIC, Yay NE—Z VPR EDKREHEIC
L HEMERERNDAENTEMICESCERINTWS., LMLyay NE—=ZVJIC& WS LEZERZREISHD,
MROFERAPICKD T 2R EMRINZIBEERINTVS., ATV L RAHORLMH - FEEEZALIESICIF, &
YEEREBZEBCHEMEIAETZ2ZENMVRETHS. TITEHRRARTIHE, Yayv bhE—=vJICEURTVL
AMREICHER L - BRI D DETBEICH T DEEFIOWVWT, AMRETHFK LKL IXRIEDZDFZRAE]
ERAWTHEAR, ZOAAZZLIZDOVWTKREZTo7%. XRBAZOFAE] &iF, BHFABRPICHRF =250
NOBMYUATZ &AL, ARFREOERBISHZBERAICLIAEETHSD. INICKYRERLY HFMICKEIG
NDOEAEBZRET 5 ENAREER>TWS.
Yay hE—=ZVJURBERLAERT YL ZMICH LT, BHRRETVRNS IXIRISHZDOHFRAE] &217> 74
R, EBEBISHIEFERIYA 7)IEBEOEBER TIXBIOL, 5RAWMTIXEP T I ENELMER .
hET, E—ZVJIC& W RFMCER L ZEBREBNIEIERBEFTICLYBIL TR EPMONTVWS., ThbE,
KFRMERT VL AT, EBEERAOECAAZILIERZEEZONS. XRISHZDOHBAE] OFER
o, REMERT VL RMICEITEA NI LDEBWVIEFERICEVERAICEL2BHVTHADRE S DEN
FELTVWIHEMITBIN. SBREFRIERETV, ATV LRAMICE T 2EBEERBRADBBRA D =X L
ZBAMEICT 5.

2. MABRREEDOHE (F:R)
Stainless steel has corrosion and heat resistance and is widely used in structures exposed to corrosive and
high-temperature environments. Generating compressive residual stress by shot peening is one of the most
effective ways to prevent damage such as fatigue fracture and stress corrosion crack. However, the compressive
residual stress induced by shot peening decreases during the use of the materials. To improve the safety and
reliability of stainless steel, it is necessary to induce more stable compressive residual stress to the material. In
this study, we investigated the change behavior of the compressive residual stress on the stainless steel surface
during the fatigue process using "in-situ X-ray stress measurement" which was developed in our laboratory. "in-
situ X-ray stress measurement" can measure the change behavior of compressive residual stress during fatigue
test without removing the test specimen from the fatigue test machine.
Results revealed that the compressive residual stress on the stainless steel specimen increased with
compressive loading and decreased with tensile loading in the first cycle of fatigue. It has been known that the
compressive residual stress on carbon steel decreases with compressive loading. These results show that the
mechanism of compressive residual stress changes is different between stainless steel and carbon steel. The
results of "in situ X-ray stress measurement" imply that the difference in the mechanisms between carbon steel
and stainless steel is influenced by the difference in the plastic strain deformation by the fatigue loading.
Further experiments will be conducted to elucidate the mechanism of the compressive residual stress change
in stainless steel
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