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Table 1 Chemical composition and mechanical properties
of AH36 steel plates

Chemical Gomposition Mechanical Properties

Material| "G ] & [ Mn] P s Y., | T.5. |EL [vEex

mm) | & | & | ® | @ | ® |[(NmmD|(N/mmd)| & | (W)
AH36 | 20 |0.14]0.23 [1.08]0.014[0.008 | 446 543 | 21 [ 235
AH36 | 16 | 0.14 [ 0.21 [1.10]0.017] 0.004 | 454 511 | 23 | 256

Table 2 Chemical composition and mechanical properties
of LTTB deposit metal

Chemical Composition (mass%) 0.2%P.S. | T.S. | EL | vEex
G | Si | M| P | S | N [Cr |(Wmmd|[Nemd @] (O
0.02 | 0.34 | 0.44 | 0.02 |€0.01| 8.2 | 16.1 321 845 19 [Avg.31

150
800

Unit - mm

Fig.l1 Shape and size of boxing fillet welded joint specimen

Vs
140A-30V 63s
Horizontal

160A-32V 60s
7\/571 cal Upward

| 140A-32V 72s

Overhead

Fig.2 Example of boxing weld elongated bead weld
for cvery welding position

2.2 EFHHRER

T IAEE AFR (LTTB)—5—F] - %34 AFR
(LTTB)—6—0/H % &' 11—0/H] + S7IA1%345 [AFR
(LTTB)—8—V/U] - #[A%54 [AFR (LTTB)—9—11]
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Fig.3 Fatigue test results ( g —N; diagram)
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Overhead: AFR (LTTB)-6-0/H
(150 N/mm?, 1.35 x 10°cycles)

Fig.4 Fracture surface and pass after fatigue test
(Overhead position welding)

Vertical Upward: AFR (LTTB)-8-V/U
(150 N/mm?, 2.66 % 10°cycles)

Fig.5 Fracture surface and pass after fatigue test
(Vertical upward position welding)

Horizontal : AFR (LTTB)-9-H
(150 N/mm?, 2.29 X 10%cycles)

Fig.6 Fracture surface and pass after fatigue test
(Horizontal position welding)
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Fig.7 Shape of center notched fracture toughness test
specimen
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Fig.8 Relation between fracture stress (og* o)
and temperature
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Fig.9 Results of fracture toughness test for LTTB weld metal
(Relation between K, and temperature)
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Fig.10 Fracture surface and pass after fracture toughness test
[Conv. Wire, —1447C, K¢ : 1.50X10% N/mm*?|

Brittle Fracture Surface

Brittle Fracture Surface

Fig.11 Fracture surface by SEM observation
[Conv. Wire—2, —144C, Kc : 1.50X10% N/mm*'?]
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Fig.12 Facture surface and pass after fracture toughness test
[LTT1, —139C, Ke : 3.45X10° N/mm®?]

BF S.-Brittle Surface
DFS.:Ductile Fracture Surface

Fig.13 Fracture surface by SEM observation
[LTTI, —139°C, Ke : 3.45X10° N/mm*?]
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Fig.14 Fracture surface by SEM obhservation
[LTTB, —138C, Ke : 3.53X10° N/mm*?|

D-BMS D-BMS

D+BM.S.: Ductile * Brittle Mixed Surface

Fig.15 Fracture surface by SEM observation
[LTT1, —186C, Kc : 1.79X10° N/mm*?|

Fig.16 Fracture surface by SEM observation
[LTTB, —173°C, Kc : 1.81 X10° N/mm®*?]
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