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A Study on the compensation margin on butt welding joint of large steel plates in
shipyards
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Abstract: This paper examines the characteristics of butt welding joint shrinkage for shipbuilding and marine
structures main plate. The shrinkage strain of butt welding joint which is caused by the process of heat input
and cooling, results in the difference between dimensions of the actual parent metal and the dimensions of
design. This, in turn, leads to poor quality in the production of ship blocks and reworking through period of
correction brings about impediment on improvement of productivity. Through experiments on butt welding
joint’s shrinkage strain on large structures main plate, the deformation of welding residual stress in the form
of I, Y, V was obtained. In addition, the results of experiments indicate that there is limited range of shrink-
age in the range of 1 ~ 2 mm in 11t ~ 21.5t thickness and the effect of heat transfer of weld appears to be
limited within 1000mm based on one side of seam line so there was limited impact of weight of parent met-
al on the shrinkage. Finally, it has been learned that Shrinkage margin needs to be applied differently based
on groove phenomenon in the design phase in order to minimize shrinkage.
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Temperature rise: Compression
Temperature drop: Tensile

Figure 1: Compressive strength and tensile strength
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Table 1. Welding procedure specification.

brocess Da. |Type &| Amperage |Voltage| Speed |Thickness (T)
(mm) Pd. (A) (V) (cm/min) Range
(mm)
800~ | 28~
~ <
1050 38 27~45 |11<T <15
~ 2 —_
40 9101050 28 25~35 [15<T <18
SAW | or |DCRP 1000~ 1 29<
~ <
48 oo | ap | 22730 |13<T <22
1100~ | 30~
~ <
1250 40 20~27 |22<T <27

Table 2: The experimental conditions.

Kind Welding conditions Remark
Size(L * B) 216 M * 25~3 M)
Thickness(t) 11~215 Figure 1
Welding WIRE: H-14(24.8)
Materials FLUX: S707T
Workplace A
temperature 18 ~ 34C
Welding posi-
tions Below

Gt A Yol 78t A A|37d A535(2013. 7)
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b p I-Type
L MAX. 0.8
+10°
5077
1st W/D Side
Z o Y-Type
3
MAX. 0.8
-+9°
5
No
= e / V-Type

Figure 2: Groove type of large steel plates

1) Table 3¢] Z2AEE yPFo = MAsta 779
W= 11 mm ~ 21.5 mm HYE slo] A|dHL] 77
= A, AH32, AH36C.Z 391 A EA wE 4=
% & atole agabA] ekgkom A3 543 Block
714 1271, Butt welding Seam line?] 71<=& 41712
AR 54 AAESGIT.

2) A8 A AAl dxFd Z2AE] 1
of wa} o] 15 M ~21.6M, A 1w & 25 M~
35 M WY W& 7IEo® o

3) A1d# B1, B2 F-Ao A 7t
54 AlZg 150 mm SA A v 2] FFE o] &3}
o] Seam line EdtollA] o2 7} 150 mm 9|9
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Figure 3: 150mm marking and measuring tools
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3t AR F5E fot] AFHS & g1 300 [ 2985 | 1.5
AR el A 84S AATERITh 300 | 299 | 1
5) 134 AW 83 2 Turn overZ AAldke] &3 A] e ., S;gg]kag;% 1; 5012.09.01
2+ % Block & vt oF 2.5~3A17ke] W7ZpA ko] A3} . 300 | 2985 | 1.5
S5 27 olUe 9w F ohAl ok 3 Azt | | P[00 | 2085 | 15

300 | 298.5 | 1.5
300.5| 299 | 1.5 | 2012.09.05
werk=2431 20.5 300 | 298 2
300 | 298 2

1
2

AZHS AR Figure 49} o] ZAHAE o] 8-3to] Seam
line M& 45 Z& 242k A5

Y [299.5]| 298.5
wexk—4311 20 300 | 298
300 | 298.5 | 1.5
300 | 299 1 2012.09.12
300 | 298.5 | 1.5
wrrk=2711 21.5 300.5| 299.1 | 1.4
300 | 2984 | 1.6
299.5] 2975 | 2

2012.0908

Y Groove Average shrinkage 1.6
woe=538] 16 | V| 300 | 2985 | 1.5 | 2012.09.12
3.1 A 21t wree=529| 14 | V| 300 | 299 | 1 | 2012.09.20
t7r<LrH7] %;Sg] %_ /\El ‘UJ 7531}% Table 331]_ Q—\;}_ V Groove Average shrinkage 1.3
Table 3: Shrinkage experiments measuring results 3.2 1%
. Measurement . 1) FA Adk 5 4 "y dd gn)e] mAgk 9%
X Thickne|Groo - Experimental
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kkkk—
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;88 ;zz 2_| 2012.08.12 ZHE AA Tum over$- oW £75& AAEGITE o
| [300 [2985] 15 w12} AW S8 Al o E3 B BgEs AXH Y7
wers—122| 11 300 | 299 | 1 Abo]Eo] dojutal ThA] 2212 oW §4& AAsHH
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Figure 5: Temperature distribution in welding unit
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Figure 6: Cooling after welding progress
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