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High Frequency Mechanical Impact (HFMI)
FIZE> HFMIY =)L) (CKDEREIRETaE L InZE R UFTE (£590Hz)

= HFMI

Tensile Residual Stress Treatment Compressive Residual Stress

HFMIDEFHEENEAD - A
1. EAEFREBIS ) (RS)
2. IFImFRDIEKX (¥ >1.5 mm)
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Mode I: Mode II: Mode III:
Opening In-plane shear Out-of-plane shear
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Kyaw, P. M., Osawa, N., Gadallah, R., Tanaka, S., Accurate and Efficient Method for Analyzing Mixed-Mode SIFs for Inclined Surface Cracks
in Semi-Infinite Bodlies by Using Numerical Influence Function Method, Theor.Appl. Fract. Theor. Appl. Fract. Mech., 2020, pp.106.
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« TR HRBEERTFHEE : IRE 19 mm

deillg analysis Crack plane at
(in-house code JWRIAN) the weld toe
- Thermal analysis

- Mechanical analysis D RS after cutting

l

Cutting analysis
(in-house code JWRIAN)

- Mechanical analysis RS after HFMI

l /MM-SIF calculation \

- Estimated RS are imported to

KHFMI simulation ) the ;rack face of the cracked FE
(Altair Radioss) mesh.
- Explicit elastic-plastic - The dev'eloped IFM—based SIF
i calculation system is used.
analysis ) \ /
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BIEBCHBEFEMERT (JWRIAN)

« FEES/L : sEiRoEAEZR (F3R%0258,840, Eisa#R274,195) }
- BRIER | BEE— RRUBEESIDHA0.7X0.7X2.5mm N
« BBETET)L  H—BEBREETIL \
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HIRETIL

x, ¥, z —disp.

19mm
— | i

=

Welding conditions for each pass

200mm _: Pass Type Power (W)  Speed(mm/s) Inter pass temp.
= T 1 Fillet seam 16000 8 60
“' > 2 Fillet seam 16000 8 20
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BIEBCHBEFEMERT (JWRIAN)

MHESEREREN: BH - BEER £BI12S355I2H8 (Acevedo, C. [2011])
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Thermal physical properties

8
—a— Density, x10°g/mm’
7 —=a— Specific heat, J/(g-C)
—e— Coefficient of thermal conductivity,
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Deactivated mesh

!

180mm

Reserved mesh
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As-welded condition After cutting condition
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HFMIB#H (Radioss)

FE Mesh and Boundary Conditions
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<FEET /L - 54>

8-node 3-D YV Uw REXxR

B/NEZEY - X:0.2x0.2%0.2 mm (ISSC rec.)
FTEE > : [{R4-node 2-D = 1)L EZR;
EALAZAT Master : sUERIK, Slave : FTEE>
E>¥Z=20mm E—Z—>JK=80mm
J&IREL = 100Hz

FIREHEDxyzA LR

= ysLidle

Solver: Altair Radioss

FRISBERFATRAA W S 1 DR R FTIEEIG
%, HFMIBFRRMZE X v > 1 (R LT
BAT.
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(MPa)  (3) Welding (b) Stress-free (c) Peening with

i peenmg initial stresses

~4.3 mm
Longitudinal stress (o,,)

(MPa)
(a) Welding (b) Stress-free (c) Peening with ¢ 55,

’ peening initial stresses
K | 120
N L -60
-240
z . ’ | - -420
L’ % -600

Transversal stress (,,)

v  HFMIUE (C K> TIEIHHA I EICER LU, KSRREMEREBIGCIONRE
v E—Z>0%E0.246 mm - 183.53 mm&RD, EESIEFSIW)DOHEZEH
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IR 1 F &4 (MM-SIF)

=22 & BEUE (Influence Function Method, IFM)

SHMEDEIRPE, SHABFE LOERQEE X B.
B PR ERE (C/EA 9 DDEENM I RIEE(UDL) ijAk7D
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P

Influence coefficient Traction stresses
database (ICDB) data
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100

Normalized SIF, F; Fy, Fyy

Crack front location, ¢ (deg.)
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