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Abstract

The container mobilization of material resources has increased continually owing to
international economy growth and overseas trade increase in recent years. There are large
amounts of order received for container carriers which are the biggest in the world ranging
from 8,000 TEU to 10,000 TEU or above. The very large container carriers have minimum
thickness of sheer strake, upper deck and hatch coaming about 65mm ~ 90mm. Therefore,
this study is performed in order to develop vertical welding process with high deposition
rates applicable to thick plate above 65mm thickness. Electrogas welding process with 1
pole and 2 poles has been developed to apply to vertical joint with thick plates in the
shipyard. In this paper, it was explained that the relationship of cross section to various
groove types and executed that electrogas welding for thick plates. The mechanical tests
were carried out to verify the soundness and effectiveness of EGW.
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Fig. 1 Steel thickness for 8,000TEU container

carrier
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Fig. 2 Cross—sectional view of flux cored arc

welding
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Fig. 3 Cross—sectional view of
welding
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2.2 EGW (Electrogas Welding)
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Fig. 5 Relationship of cross section to various
groove types
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Fig. 6 Cross section versus joint thickness for
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4. EGW ZZHA % JIHAIE 22
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Table 2 The results of mechanical test for EGW with 1 pole

[1] ROUND TENSILE TEST
SIZE (mm) TENSILE STRENGTH | GAUGE LENGTH | ELONGATION (%)
SPECIMEN NO. AREA (mm?)
: DIAMETER (N/mm?) (mm) > 22 %
1 10 7776 6579 500 —> 614 228
[2] TRANSV ERSE TENSILE TEST
SPECIMEN NO. SIZE (mm) AREA () TENSILE STRENGTH FRACTURE
THICKNESS WIDTH > 490 (N/mm?) POINT
1-UPPER PART 151 250 3775 5049 BASE METAL
1-MIDDLE PART 1511 250 3775 4941 BASE METAL
1-LOWER PART 151 249 3760 4988 BASE METAL
2-UPPER PART 250 250 6250 5137 BASE METAL
2-L OWER PART 250 250 6250 508 8 BASE METAL
[31 IMPACT TEST (TEST TEMP.: —20 C.SPECIMEN SIZE : 10 X 10 X 55 (mm)) = 34 J
UPPER PART MIDDLE PART LOWER PART
CENTER FUSION LINE CENTER FUSION LINE CENTER FUSION LINE
1519 1500 1019 1323 1303 1500
1068 1500 1107 1500 1254 1500
1186 1500 1186 1500 1313 1500
1258 1500 1104 1441 1290 1500
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Table 3 The results of mechanical test for EGW with 2 poles
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[1] ROUND TENSILE TEST
SPECIMEN NO. SIZE (mm) AREA (mm) TENSILE STRENGTH | GAUGE LENGTH | ELONGATION (%)
DIAMETER (N/mm®) {mm) z22%
1 10 7776 66798 500 -> 613 226
[2] TRANSY ERSE TENSILE TEST
SPECIMEN NO. SIZE (mm) AREA (mm?) TENSILE STRENGTH FRACTURE
THICKNESS WIDTH > 510 (N/mm’) POINT
1-UPPER PART 203 252 5116 5209 BASE METAL
1-MIDDLE PART 199 251 4995 5214 BASE METAL
1-LOWER PART 202 249 5030 5128 BASE METAL
2-UPPER PART 350 250 8750 530.7 BASE METAL
2-LOWER PART 350 249 8715 5266 BASE METAL
[3] IMPACT TEST (TEST TEMP. : =20 C. SPECIMEN SIZE : 10 X 10 X 55 (mm)) = 41 J
UPPER PART ‘ MIDDLE PART LOWER PART
CENTER FUSION LINE CENTER FUSION LINE CENTER FUSION LINE
794 1500 637 1500 666 1500
872 1500 813 1500 706 1166
696 1254 539 1382 676 1500
787 1418 663 1461 683 1389
5. & & & 0 g #®
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