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Fatigue Characteristics of Patch Plate Joints by Fillet Welding Assisted with Bonding *

by HIROHATA Mikihito** and ITOH Yoshito™***

A series of fatigue experiments and elastic analysis were carried out for investigating fatigue characteristics of patch plate joints assembled
by fillet welding assisted with bonding. In the case that fatigue cracks occurred at the weld toe by the 4-points bending fatigue experiment, the
fatigue life of joints assembled by welding and bonding (WB specimens) were almost the same as those by only welding (W specimens). The
elastic analysis simulating the 4-point bending loaded situation on W and WB specimens was performed for elucidating its reason. The stress
concentration at the weld toe was even high in the WB specimens. Therefore, the fatigue life of WB specimens was not longer than that of W
specimens. On the other hand, the stress around the weld root of WB specimen was around 30% of that of W specimen. The possibility of stress
reduction effect by bonding was indicated around the weld root rather than around the weld toe. In order to verify this possibility, the 4-point
bending fatigue experiment was performed by setting the specimens so that the tensile stress was applied on the weld root. It was confirmed that
the fatigue cracks occurred from the weld root in both of W and WB specimens. The fatigue life defined in this study of WB specimens was
from 4 to 8 times longer than that of W specimens when the applied nominal stress range was under 175 MPa. The fatigue life defined in this
study of WB specimens was from 2 to 3 times longer than that of W specimens when the applied nominal stress range was over 200 MPa. The
results indicated the fatigue life improvement of patch plate joints by fillet welding assisted with bonding when the fatigue cracks occurred at the

weld root.
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Table 1 Chemical compositions and mechanical properties.
Chemical compositions (mass%) Mechanical properties
. Yield stress | Tensile strength | Elongation
C Si Mn P S (MPa) (MPa) (%)
Base plate:
SM400A (t=12 mm) 0.16 | 0.20 | 0.53 | 0.026 | 0.005 304 455 30
Cover plate:
SM400A (t=9 mm) 0.11 | 0.22 | 0.57 | 0.021 | 0.015 315 434 31
Weld metal:
YGW12 0.09 | 0.44 | 0.96 | 0.012 | 0.012 460 540 31
Table 2 Mechanical properties of bond subjected to heating.
Mechanical properties Heating temperature (°C)
(MPa) Not heated 150 200 250
Elastic modulus 3.8x103 3.7x103 2.9x103 3.1x103
(25.6) (123.6) (69.9) (119.5)
Tensile strenath 35.7 40.0 34.2 384
9 (2.3) (7.1) (6.1) (4.7)
Tensile lap-shear 29.3 324 32.7 324
strength (0.6) (1.2) (0.4) (0.3)
( ): Standard deviation
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Fig.1 Joint making procedure and test specimen.
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Fig.3 Loading and supporting positions.
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Fig. 14 Fatigue crack generated at weld root.
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