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Fig.1 Rotating mechanism ®

Fig.2 Narrow gap welding equipment with high
speed rotating arc

Table.1 Welded mterials of high tensile steel

Class Chemical compositions (wt%) \Mechanical properties
N/mm? ] 1. PS. | TS | &L
. h N Cr Al . . ’
(Kgfinm?) ¢ Al | e ! ! o/ mmd| (v mmd)]|
790 (80)] 0.08 [ 0.31 | 1.30 | 2,60 [ 0.50 |0.57 755 870 22
690 (70)] 0.07 | 0.31 | 1.03 [ 1.84 |0.20 | 0.40 650 720 25
590 (60)] 0.06 | 0.35 | 1.45 - - 10.38 580 650 30
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Table.2 Results of ultrasonic flow detection and tests for mechanical strengthes

Ultrasonic flaw detection Tensile test Bend test
. Class - TP

Div, (Nfmm?) [ Judze- Position Kind of Pis: T.B: El. Rd. Fracture Joint posttion Judge— Fracture Initiation of
ments of defects defects (N/mm®) | (N/mm®) | (%) | (%) | position | efficiency collected | ™M position the fracture

Base T © = = =

790 (@) — == 640 810 16 42 plate 1.03 M X HAZ B

(SEM) B x 11A7 —

Narrow— Weld ! = — =

gap 690 O — — G40 716 17 57 Ll 0.91 M (@] = =

welding B @] —= —
@ Center of weld zone ik el | X Center of TP | Slag inclusion

390 X @ Bond between weld metal| eS0T 450 604 11| 42 - 0.77 M o] — =

and base plate (SCM) Y g et P > = —

T O — =

SCM — = = 610 785 17 39 = 1.00 M O — —

Compared B O — —
materials T X Center of TP | ElL Shortage
FCD — — = 450 505 2 0.25 == == M X Centor of TP | El Shortage
B hes Center of TP | Tl Shortage

Fig.5 Macrostructure of weld section (b) 690N/mm” class

(690N/mm? class high tensile steel) . ) _
Fig.6 Tensile test piece after fracture
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Fig.8 Welding defect

Table.3 Results of bend test for T.P. with
pseudo-defect

. } Initia-
Position OlftSide‘ y Al.ea Judge-| tion of | Frac-
dia. of |ratio of . . i
. of ment | fracture| ture
Div. pseudo- | pseudo- - 3 2
pseudo- dafent | detesy | T8 (P.D.: | load
defect (‘D) (O/‘) sults | Pseudo—- | (kN)
° Defect)
1.4 1 O Lo 61.2
Center
e 3.2 5 *x | mp. |353
sl 15 10 X P.D. |25.3
metals
Narrow- 6.4 20 P4 P.D. 18. 4
gap
welding 1.4 1 O = 61.4
Bond 3.9 5 X P.D. 38. 17
between
weld 4.5 10 X P.D. 27.7
6. 4 20 X P.D. 20.9
Corres- | 4 4 1 o — 608
ponding
position 32 5 X P.D. 34.5
to
center 4.5 10 X P.D. 27.6
c - of weld
ompared | © 6.4 20 X P.0. | 18.2
materials
(SCM) 1.4 1 Q e 59.7
Corres— _
pording | 32 5 %x | PD. |388
BdsLUION 4y 5 10 % P.D. |[32.0
to Bond
6,4 20 X P.D. 21.3
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Fig.10 Appearance of weld material
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