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Abstract

This paper is to evaluate the fatigue strength of lap joints of materials applied to LNG carrier
cargo containment of GAZ—TRANSPORT(GT) type, which was welded by manual and automatic
TIG welding process. The thicknesses of lapped members were 1.5 mm/1.5mm or 1.5 mm/0.7 mm
in Invar to Invar joint, and 1.5 mm/8.0 mm in Invar to stainless steel joint, respectively. These lap
joints were mainly applied to the membrane fabrication of GT—LNG carrier.

Fatigue tests of Invar/Invar lap joints were conducted under the stress ratio R=0 at room te-
mperature. The effect of mean stress and cumulative fatigue damage on the allowable stress of Invar
lap joint was evaluated on the basis of test results.

Fatigue test was also conducted on Invar/Stainless steel lap joints welded by automatic TIG process
without filler metals. The fatigue test of the joint was carried out under the same conditions as
those of Invar/Invar lap joints. The fatigue strength of the joint welded without filler metal was
comparable to those welded with filler metal quoted from reference. The fatigue sterngth of In-
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var/stainless steel lap joint was only dependent on the lap throat thickness, and not on the welding

process. Based on test results, the applicability of TIG welding process without filler metal in In-

var/stainless steel lap joint was reviewed by controlling welding variables to assure the valid throat

thickness of lap joints.
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Table 1. Nominal Chemical Compositions of Fe —36%
Ni(INVAR) Steel(wt. %)

C Si Mn S P Ni Fe

max. | max. | 0.2~ | max. { max. | 35~
004 | 025 |04 0.012 | 0.012 | 365

Bal.

Table 2. Mechanical Properties of INVAR Steel(R.T.)

. Y. S T. S. Elongation
Material
ateras (MPa) | (MPa) (%)
INVAR(mm) Rem;re:nent > 275 > 460 > 30
05 10, 1, 5 St 13355~358.1|4768~4993 32~37
Results
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Photo. 1 Macrograp of INVAR/INVAR lap joint(1.5/
15) by automatic TIG welding
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Photo. 2 Macrograp of INVAR/STAINLESS steel lap
joint(1.5/8.0) by automatic TIG welding wi-
thout filler metal
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(a) 1.5 mm/1.5mm Lap joint
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Fig. 4 Deformation behaviors of free deformation models
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Cumulative damage(Miner Sum), ¥ D
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Fig. 11 Maximum allowable stress correspond to mean
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Fig. 12 Relationship between penetrated length(L) &
lap throat(L)
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Table 6. Monotonic tensile test result
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Photo. 3 Photograph of automatic TIG welding without
filler metal
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Fig. 14 Fatigue test results of INVAR/STAINLESS
steel lap joint

) ) . Fracture
Width Throat Size Section Area Fracture Load Strength Fracture
(mm) (mm) (mm’) (N) (MP2) Region
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