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il |

i Abstract |

The horizontal corrosion fatigue tester has been developed for investigating environmental strength.
Using this tester, we investigated about corrosion fatigue caracteristics for A106-Gr B steel weldments
in 3.5% synthetic seawater and room temperature. Considered parameter is only frequency of 1, 3 and
5Hz.. and Corrosion fatigue crack length was measured by DC potential difference method.

From the results, we could find that the horizontal corrosion fatigue tester could be well applied to
estimation of fatigue strength. and, In case of 5Hz., corrosion fatigue crack growth path of A106-Gr B
steel weldment was transgranular, and of 1 and 3Hz. showed that transgranular and intergranular was
mixed. Also, Material constants of corrosion fatigue crack growth estimated in each frequency were C
=9.33x10° and m=2.93 in 1Hz., C=9.77x10"° and m=3.47 in 3Hz., C=1.02x10""and m=4.05
in bHz

Keywords : Weldment(&3%), Synthetic seawaer(Q2# %), Corrosion fatigue(¥4# ), Crack grow-
th characteristics(Z94%454), Fracture mechanics(Z39%), DC potential difference
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Table 1 Chemical composition of Al106 GrB
weldment and basemetal

A106GrB | C[Mn|si| P | s | N || MC

WELD | 0.08] 0.9} 0.33 | 0.011 | 0.006 | 0.08 | 0.05 | 0.36

GTAW | Haz | 0.09) 0.86] 0.21 | 0.009 | 0.004 | 010 | 0.05 [0.38

SMAW

B/M |0.10]0.86( 0.21 | 0.010 [ 0.004 1 0.10 | 0.06 | 0.39

Table 2 Mechanical properties of A106 Gr B

Tensile Hardness Rem
Al06 GrB | YS. TS. | EL
(Pa) | (P | () | W/M|HAX | B/M | ark
GTAW 385 | 504 |38.2| 188 | 170 | 160 |HVbke
GTAW
+SMAW 367 | 486 144 | 140 | 150 | HV5ke

Fig. 1 Position of specimen
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Table 3 Welding conditions and processes

GTAW+SMAW
A106Gr B GTAW TTAW VAW
Gas (%) Ar9999 | Ar99.99 | Ar99.99
flow rate ({/min) 15~20 15~20 15~20
Filler Class ERT0S-G ERT0S-G E7016
metal Dia. (m) 20 2.0 3.2
Type polarity| ~ DCSP DCSp AC/DCRP
Current
Range(A) 80~240 80~140 110~180
Volts Range(V) 9~14 9~13 20~28
Travel speed(cn/min) 8~12 6~9 3~7

AlEH 42 ASTM E647 -939 oA Fig.39 &
€ CT(compact tension)AlHOZ AZHUEH, 7|47}
38 xA(machined notch)¥ 12mmela, doH|d4d
(precrack)-& bmZ 3tger, X £HR FgsA
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Fig. 3 Geometry of Specimen
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Fig. 4 Simplified block diagram of the
servohydraulic horizontal corrsion
fatigue tester
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Fig. 5 Block diagram of the servohydraulic
control unit
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Fig. 8 Electric potential wire location of
specimen

Table 4 Condition of test
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