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A Study on the Fatigue Strength Improvement using Weld Toe Burr Grinding
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Abstract

While it is known that the weld toe grinding method may give 3.4 times of fatigue strength improvement,
this improvement may significantly vary according to weld bead shapes and loading modes. Although
tremendous interest have been given in improving fatigue strength improvement for ship structures,
quantitative results are yet in need. In this context, a series of fatigue tests is carried out for a type of
test specimen that are typically found in ship structures. Weld burr grinding is carried out using a electric
grinder in order to remove surface defects and improve the weld bead profile. The test results are
compared with the same type of test specimen without applying the fatigue improvement technique in
order to obtain a quantitative measure of the fatigue strength improvement. On the other hand, both hot
spot stress and structural stress methods are employed to compare the effectiveness of the two methods in
evaluating the fatigue strength improvement of welded structures.
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= Table 3 Condition of improvement method
j Thickness | Diameter Air Travel
] Speed
d d of Plate | of Tip pressure| speed
15000~ 15~20
| 0~50 10~25 5~7 b
| 1 m > ™ 40000 rpm ar nn/sec
Grinding area ‘Ih Grinding area
oy
’3°|
[ THIIT — X111 — | (Umtmm)
|
o
Fig. 1 Dimension of test specimen
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Table 1 Chemical composition and mechanical

properties
C (%) Si (%) Mn (%)
0.13~0.17 0.15~0.18 0.46~0.65
Yield stress Ultimate strength
(MPa) (MPa)
From mill sheet 299~336 441~468
From tensile test 290~299 427~457

Table 2 Welding condition

Method
FCAW

Current |Voltage
250A 26V

Speed

Welding 30cm/min
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A

Dent
l t
Depth of Demt

Burr grinding
e t = 10~15mm, Min. Depth = 0.5mm
e t > 15mn, Min. Depth = 1.0mn
¢ Max. Depth = 2.0mn or 0.5%t
(t: Plate thickness)
Fig. 2 Specification of the depth of dent of base
metal (IIW recommendation)
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Fig. 3 Picture of the failed specimen
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Fig. 4 Comparison of fatigue test results of as-
welded and toe-grinding
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(b) Toe-grinding

Fig. 5 Finite element model of specimens
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Fig. 6 Structural stress calculation procedure for
through thickness fatigue crack
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Fig. 9 Correlation of all edge details with other
small details using the equivalent structural
stress range parameter
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