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A study on the effect to yongrak phenomenon of submerged arc welding depending

on the plasma cutting surface characteristics
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Abstract: This paper was to study the effect to Yongrak phenomenon of | groove submerged arc welding de-
pending on the plasma cutting surface characteristics, and how to reduce the causes and characteristics
Yongrak phenomenon. Shipbuilding and marine structures is designed to use the thick plates and welded by
high current to obtain deep penetration. Yongrak phenomenon has been occurred frequently depending on the
quality of cutting surface and it makes degrade of the welding quality and modification of the welding. As a
result, it was confirmed that I Groove plasma cutting characteristics get bevel form of 2 to 4 degrees to one
side direction from the vertical position with Yongrak phenomenon. This is the main reason of Yongrak phe-
nomenon in butt joint welding and 4 degree reverse bevel on the upper surface of base metal by submerged
arc welding brought the effect of significant reduction of Yongrak phenomenon.
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Table 1: Cutting Equipment Specification Table

(NO. PV-Z5W29-27(PV-2D-7))
Current:320A Nozzle:@2.9 R: 8.5mm
(stand off distance) GAS: M39
. Torch
Bevel Cutting R Kerf
angle speed S;ﬁg&g compensation
(deg.) (mm/min) 25 Co§eg (mm) (D-code)
0 o675 | 02 1.90  (D14)
(52062) ’
1 opss | 18 174  (D13)
(52048) ’
2 2690 3.3 158 (D12)
(52033) ’
3 2694 “L9 142 (D11)
(S2019) '
4 op06 | 04 126  (D10)
(52004) ’
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Figure 1: Plasma cutting plane phenomenon

Table 2: Welding procedure specification.

Da | Type& | A Speed | TCknESS
o | w0 | | |
800 ~ =T
R A
900 ~ =
48| DORP | T " | 2838 | 2535 |
1000 ~ 13<T
e | %0 |20
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Figure 2: Plasma cutting Bevel Angle
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Table 3: After cutting the surface phenomena

Thick | bevel Lower
ness Angle Upper surface surface
' -
22
- -
+4°

Table 4: Thickness and angle measurement results

AR A

3910 Figure 34 o] oy 2] @4l
ovf ol g7l §4 A AA 9l 2
Zrbeks Q909 WS 2 FFL AT Y9k

42 HEMZE ot 8F
g2t Hy 4E A

1) Fehxoh A F §4 ol&e] A ¥l
o] ABHAE o}z §39] §2 @l v
gl thele] A9 AT Table 59 A,

Xoo| ol

2) Figure 32 ®Aje] Ak Az} 5 d]o]]
A7F AR F9 2 gy oS Haje] B &
A A Aol A, Ak % 55 248 9

stol mx ¥ag FAste] @izl ofd 84
o= & oS flste] AFH= &3S AN
gk F-9lel &eteo] whAlE dadoltt

3) Figure 4= BA] et Al Wl 2125 0° 2 A
Asle] Aot gkw F AEmA = olg &4 8 F
e g2k didoln 8o Al R9j9 e

hi

4) BAS) A A% o] Fepzvl A9 9 A
o AE ol S% g5l WAl AT A%

Gamtd AR o] P eh3] ] A|37¢8 #65.(2013. 9)

poick | bevel ] Cut shape | Measurement | yojo] 53] g2 o] wol A

Bottom Bevel

0 2.5~2.7 Table 5: Phenomenon yongrak experimental results
Gap spacing
1.3~1.5mm 1. bevel Angle : 0° Groove : I
Bottom Bevel Weld yongrak

12 ~0.8° ' i y

+9° 0.6~0.8 . Project Thickness length(m) number
Gap spacing
0 Weld 1-222 |18, 20, 21 86.0 3
mm
Above the bevel Weld 2-624 |16, 17 64.0 2

+4° - o0 Weld 3-122 |12, 13 57.0 4
Gap spacing
2.4~2.6mm 2. bevel Angle : +4° (VS) Groove : V
]f(;tiol“;nBevel Weld 4-225 |18, 21 74.0 0

0° Gap spacing Weld 5-626 |15, 16, 19 62.0 1
1.3~1.5mm Weld 6-143 |12, 13, 15 68.0 1
Bottom Bevel

22 | 4o 0.5~0.6°

Gap spacing
Omm
Above bevel

e 4.5~4.6°
Gap spacing
3.5~3.6mm

Figure 3: Piercing notch yongrak
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Figure 5: Butt weld angle
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