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Optimal Welding Condition for the Inclined and Skewed Fillet Joints in
the Curved Block of a Ship (I)
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ABSTRACT: The curved blocks which compose the bow and stern of a ship contain many skewed joints that are inclined horizontally and
vertically. Most of these joints have a large fitness error and are continuously changing their form and are not easily accessible. The welding
position and parameter values should be appropriately set in correspondence to the shape and the inclination of the joints.

The welding parameters such as current, voltage, travel speed, and melting rate, are related to each other and their values must be in a
specific limited range for the sound welding. These correlations and the ranges are dependent up on the kind and size of wire, shielding gas, joint
shape and fitness. To determine these relationships, extensive welding experiments were performed. The experimental data were processed using
several information processing technologies. The regression method was used to determine the relationship between current voltage, and deposition

rate.

When a joint is inclined, the weld bead should be confined to a the limited size, inorder to avoid undercut as well as overlap due to flowing
down of molten metal by gravity. The dependency of the limited weld size which is defined as the critical deposited area on various factors
such as the horizontally and vertically inclined angle of the joint, skewed angle of the joint, up or down welding direction and weaving uwas
investigated through a number of welding experiments. On the basis of this result, an ANN system was developed to estimate the critical
deposited area. The ANN system consists of a 4 layer structure and uses an error back propagation learning algorithm. The estimated values of

the ANN were validated using experimental values.
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Fig. 1 Relationship of welding current and voltage
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Fig. 2 Relationship of welding current, wire extension and

deposition rate

2.3 2%, 25 DEE U SF4E

8= P $PRoINE Fig 33 To] A nAlsh S
A7t olFE ZAlst LA F olgHe] A, B st
o] iAW §% UWAL 7T & Ak Balzje] W%
7k ohd A% Ae olgWel WalA e Hed v
A el e 7R AFoE At AREe g3



At 3529 Ha By olgel A% 32 () 81

Z(el3t AWH)2 Fig. 39 A3R-E2o2 HAIFT 43899
A A 29 B FABe] FAd o 24t
2ol e & vk wabd FFEHE ZpFo g ool
AzE wF(elst A Ale SEEHd A2, a8ja Ay
2 A39] o o] R0t olE2 ZZ 4 (4), (5), (6) B
NZE BAIEY-

Fig. 3 Deposited area of fillet joint
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Fig. 4 Critical deposited area of the inclined joint
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Fig. 6 Horizontally and vertically inclined angle

Table 1 Horizontally and vertically inclined angle of
specimens for welding experiments
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Table 2 Welding conditions for various welding experi- ments
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Fig. 7 Critical deposited area according to vertical and
horizontal inclination angle
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Fig. 8 Neural network system for estimating the critical
deposited area

Table 3 Comparison between estimated values by ANN and
actual values by welding experiments

Fillet Up/ | Critical Deposited Area

No. | Angle | g, | 8, Vv\lliag- Down[™ Actual Estimated E(I;Z(;r
1 9 0 30| y - 26.5 265| 100
2 9| 0] 60 n - 232 230] 991
3 9| 30/ 0 n d 27.3 27.0] 989
4 90| 30| 30f n d 205 209{ 1020
5 90| 30{ 60| n d 232 20| 948
6 9| 45, 0 n d 149 15.0{ 100.7
7 90| 45{ 30| n d 15.1 16.0{ 106.0
8 90| 45| 60 n d 153 17.0{ 1111
9 9 60] 0O n d 123 13.7] 1114
10 9| 60} 30 n d 133 14.3] 107.5
11 90| 60] 60| n d 121 134| 1107

4.4 E

BAR BY $ERl e 44 $2Y 489S 9% 4

TE T o 2L ZES 28 &

() $HHLe] AR U JRVAL HuBARTH
ARFY B DARYET FARGCIN Age] WalFo) 2
A Jehte AR §47 o Hagel 8 B o
QoM FHZAe] 30° ol §7el BS 30° Hw 3
Tk Mol @A) AR olok Bk

@ $HEEE AR sfolo] E2YolY) Y42 B
o gHuRAo] Fold 4% A% SAEEE 7 & Ak

@) olgw7t 5% @ sHoR AR A5 SHE=Y A
Ade AdAS owY 2L AL 5 Ax SRR =27
A BAGHAL o] HH AFHARL 54 L 5
BAA, WA, A wE ) SR Yl 9
e weth

@ BA8RRAL 57 % AAzte] Ae] wep Zashd
BAZe] 30° ool Hm SA7Aze] ekl Arhdoln
& FA7AA) 30° - 60° AlelelNE FAAZe] ARo
wet AR 2F F/hsHL

() dlayer T2t LHFAAT FEFAL AT AFA
PA2RE ALl APAE hoz SEF F Qoo o
$% g 2 Jlevlel he) 29A9) 4GNS vims) 2
SARAZH 1% U2 Vieh} BAERRAS] 4o
A7 Aol Vst & & Aotk

ool & od

ST

7|

o

B T 29498 EFTAFY Adez Sud
A7ARe] Prolr], A7) Aol A= YU

=
=

kY
o
o

2 (19%) “HA AE7F Aade 289 HY 4=
AR A3, iz =3 A2d, A4, pp
136-141.

Lesnewich, A. (1958). “Control of Melting Rate and Metal
Transfer in Gas Shielded Metal Arc Welding”, Welding
Journal Vol 37, No 9, pp 343-418

Masumoto, I, Shinoda, T. and Takano, ]. (1979). “Program for
CO2 Horizontal Fillet Welding Parameters”, Japan Welding
Society Vol 48, No 11, pp 23-27.

Park, J.Y. Hwang, S.H (2001). "Determination of Optimal Welding
Parameter for and Automatic Welding in the Shipbuilding",
International Journal of Korean Welding Society, Vol 1,
No 1, pp 17-22.

Park, J.Y. and Kang, B.Y. (2000). "Research on the Object-
Oriented Welding Information System for Shipbuilding',
International Journal of Ocean Engineering and Technology,
Vol 3, No 2, pp 30-36.

20043 99 29 A3 H
20043 119 16Y 23 S48 A



