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Fatigue Characteristics of Load-Carrying-Cruciform-Fillet-Welded-Joints
According to Welding Methods

Lee Yong-Bok', Oh Byung-Duck*

JI Abstract }

In this study, endurance limit and fatigue behavior of load carrying fillet welded cruciform joints depending on commonly
used welding methods such as SMAW, SAW, MIG and FCAW are investigated. In respect of endurance limit, SMAW
specimen showes highest result, and then MIG, SAW, FCAW in descending order. However, SMAW specimen showes
lowest crack growth rate and it followed by MIG, FCAW, SAW. By these results, it is needed to use SMAW or MIG
welding methods for welding structures with small welding capacity and SAW or FCAW methods for large welding structures
with respect to economic benefits and operation efficiency of welding. It was also shown fatigue crack growth rate was
more influenced by the strenght of welding materials than the endurance limit of welding materials.
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Tablel Chemical compositions of the base metals and weld metals(wt. %)

T8 material C Si Mn P S Cu Ni Cr \Y Mo Co
series base 014 | 036 | 155 | 014 | 002 | 022 | 021 | 0.02

1 (SAW) weld 007 | 035 | 095 | 005 | 0.02 | 012 | 010 | 001

series base 019 | 072 | 095 | 001 | 0002 | 0.03 | 007 0.0002 | 035 | 0.004
2 (FCAW) weld 008 | 040 | 150 | 002 | 001 | 020 | 225 0.002 044 | 0002
series base 018 | 014 | 070 | 005 | 0.05

3 MIG) weld 011 | 088 | 121 | 005 | 0.05

series base 018 | 0.14 | 070 | 005 | 0.5

4 (SMAW) weld 012 | 024 | 1.10 | 005 | 005
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Table 2 Mechanical properties of the base metals and weld metals

T R

T & material YielziNZ:r:)ngth Tensx(l;[pastr)ength V;};:Sber(hgrgsg : Impact value(J) | FElongation (%)
series base 400 572 230 110 26
1 (SAW) weld 430 610 260 120 27
series base 690 790 210 110 19
2 (FCAW) weld 720 830 280 150 26
series base 280 480 150 80 24
3 MIG) weld 470 550 260 120 21
series base 280 480 150 80 24
4 (SMAW) weld 40 550 223 108 2

Table 3 Dimensions of welded specimens(unit : mm)

2 t t L b 1 a W

| S(esnfw) 10 12 260 25 7 72 0.7
i 48 7 0.6

2 (S;E:W) i i 208 16 64 75 08
3”&% 125 125 3125 2 9 75 07
A (Sse;iw) 125 125 3125 25 75 75 06

Table 4 Welding conditions

T & Number of pass Welding current (A) Voltage(V) Welding speed (mm/min)
i 1 180~190 23~24
senes 140~ 160
1 (SAW) 2 150~ 160 20~22
series
~ ~ 150~ 1
2 (FCAW) 1 160~ 190 2~24 50~ 180
. 1
SETES
—~ _— 1 -~
3 (MIG) 2 160~ 190 2~24 50~180
3
. 1
Seres
~ ~ 120~ 1
4 (SMAW) § 170~ 180 23~24 0~ 160
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Photo 1. Tested welding specimen
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Fig. 1 Configuration of cruciform joints
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Photo 2. Testing apparatus for fatigue experiments
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Table 5 Endurance SIF ranges related to welding methods
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Fig. 1 Configuration of cruciform joints
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Table 6 Material constants of welding specimens by paris equation

ser 1 21 22 3 4
-ies| (=0.7) | (Wu=0.6) | (1,=0.8) | (1,:=0.7) | (11,=0.6)
m| 452 | 47 428 565 5.81
C | 1.20x10™ | 2.69x10™ | 9.77x10™ | 3.80%10™ | 1.55%10™®
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