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Overview of Joint Industrial Project on the Introduction of Laser-Arc Hybrid welding
to the Hull Construction Stage in Japanese Shipyard

TR T, BATEALT, NEP AT, BARAKET, ATHFDLS, R, ARILER

TN RS KB TERAFSERE S A 7 A T
RIINREE KPR TP By A7 AR L% R
(T 819-0395 i Ui ] 1 78 [X. ST [id] 744)
DR A RGN T A PEEELER A PE R AR
(T848-0121 & LG i HYIRTHE )= 5-1)
EOERR RS B TSR SEE v —
(T720-0394 JA F&5 VA8 L T VA BERET 4 41 1083)

S HTH T3S
(T 476-0002 ZFnULEfE T4 FIlTIU 2 T 22)

O —WRARIEN B ARAAEIRF E
(T107-0052 BUREREEX AR 2-10-9 T 7 K7 1 R 4 )

Koji GOTOH"!, Takamori UEMURA™, Issei UCHINO™, Hisao NARIMATSU™,
Toshimitsu MAEDA™, Takumi TORIGOE™, Atsuo MORIYAMA™®

*IKyushu University, Department of Marine Systems Engineering, Faculty of Engineering
*2Doctoral Course, Department of Civil and Structural Engineering, Graduate School of Engineering, Kyushu University
(744 Motooka, Nishi-ku, Fukuoka, 819-0395, Japan)

E-mail: gotoh@nams.kyushu-u.ac.jp
“3Production Control Department, Production Engineering Section, Namura Shipbuilding Co. Ltd.

(5-1 Shioya, Kurokawa-cho, Imari, Saga 848-0212, Japan)
*4Technical Group, Quality Control Department, Tsuneishi Factory, Tsuneishi Shipbuilding Co., Ltd.
(1083 Tsuneishi, Numakuma-cho, Fukuyama, Hiroshima, 720-0394, Japan)
“SMaeda Industry Co., Ltd.
(22 Yon-No-Shimo, Nawa-Machi, Tokai, Aichi, 476-0002, Japan)
“SJapan Ship Technology Research Association
(Round Cross Akasaka Floors 4, 2-10-9 Akasaka, Minato-ku, Tokyo, 107-0052, Japan)

TN EEMETEICEESNDMFE (FEHHRE 15~20mm F2E) ~O#M a2 fiee 5L —4 - 7
— I AT YUy FESEEIFICE L T 2012 4F52 X 0 EFULFENIEA i St v, H—WINFTE O B35
82 [ (TN T, 25 T HINFZERT - OMEE 2 5 86 BIGHIH=IZ W TR Lo, A RN “WInrsek 4
DB DWW TR 5.

Japan Ship Technology Research Association (JSTRA) had organized the joint industry project in collaboration
with university, classification society and some shipyards in order to apply this technology in construction of general
merchant ships which the plate thickness in main structural member is thicker than passenger ships and high speed
craft. Overview of main research results of the second and third phase JIP are introduced in this paper.
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Fig.1 Arithmetic average roughness of beveled surface by each
cutting method.
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(a)-l?rz)nt side bead appearance

(c)Macroscopic
observation and Vickers
hardness
Fig.2 Weld bead fabricated a test piece with a bevel by plasma
cutting.

(b) Back side bead appearance

(b) Back side bead appearance (c)Macroscopic

observation and Vickers
hardness

Fig.3 Weld bead fabricated a test piece with a bevel by gas

cutting.
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Table 1 Detected suitable welding condition.

Travel speed (mm/min): 1,200
Laser power (kW): 12
Arc current (A): 400
Arc voltage (V): 26.0

(c) Macroscopic
observation
Fig.4 Weld bead appearance and macroscopic observation
(ID: B1).

(b) Back side bead appearance

(c) Macroscopic
observation
Fig.5 Weld bead appearance and macroscopic observation
(ID: B2).

(b) Back side bead appearance

(c) Macroscopic
observation

(b) Back side bead appearance

Fig.6 Weld bead appearance and macroscopic observation
(ID: B3).
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(b) Back side bead appearance

(c) Macroscopic
observation
Fig.7 Weld bead appearance and macroscopic observation (ID:
T1).
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(a) Front side bead appearance

(b) Back side bead appearance

(c) Macroscopic
observation
Fig.8 Weld bead appearance and macroscopic observation (ID:
T2).
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Fig. 9 Specimen setting condition.
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(b) Horizontal deflection of stiffener along weld length.

Fig. 10 Performance check result of the tracking system.
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(b-1) Back bead from Omm
to 300mm

(f-1) Front bead from Omm
to 300mm

~ (b-2) Back bead from
600mm to 900mm

(f-2) Front bead from
600mm to 900mm

T !
(b-3) Back bead from
1,200mm to 1,500mm

(f-3) Front‘bead from .
1,200mm to 1,500mm

" (b-4) Back bead from
1,800mm to 2,000mm

(f-4) Front bead from
1,800mm to 2,000mm

Fig.11 Weld bead appearance of full-penetration tee joint
fabricated by one-side single pass welding. (Welding
section from Omm to 2,000mm, Initial gap 1.5mm,
using seam tracking system).
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Laser power [kW]

0 20 40 60 80 100 120 140 160 180 200

Laser irradiation time [s] Laser irradiation time [s]

(a) Welding section: (b) Welding section:
0Omm-2,000mm 2,000mm-5,000mm
Fig. 12 History of laser power during the welding.
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(b-l) lnéaékl‘bead frorﬁ .
2,000mm to 2,100mm

(f-1) Front bead from
2,000mm to 2,100mm

| “(B-ZI) Béck bead from
2,400mm to 2,700m:

(f-2) Front bead ﬁom
2,400mm to 2,700mm

gl i e s m
(b-3) Back bead from
3,000mm to 3,300mm

(f-3) Front bead from
3,000mm to 3,300mm

(f-4) Front bead from I
3,600mm to 3,900mm

~ (b-5) Back bead from
4,200mm to 4,500mm

(f—Sj Frdnt bead frorﬂ
4,200mm to 4,500mm

(b-6) Back bead from
4,800mm to 5,000mm

(£-6) Flron;[ bllez;d from
4,800mm to 5,000mm

Fig.13 Weld bead appearance of full-penetration tee joint
fabricated by one-side single pass welding. (Welding
section from 2,000mm to 5,000mm, Initial gap 1.5mm,
using seam tracking system).
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Table 2 Updated welding condition.

Laser power (kW): 16.0

Arc current (A): 320

Arc voltage (V): 26.5
Defocusing distance (mm): -5
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® bead from
1,200mm to 1,500mm

”(f-S) Froﬁt Bead from
1,200mm to 1,500mm

(b-7)B ack bleadf‘rom
1,800mm to 2,100mm

(f—)Front bgad from
1,800mm to 2,100mm

- (b-9) Back belalld—fr‘;)m
2,400mm to 2,700mm

N (fm-9j F rn”beﬂ‘ad from
2,400mm to 2,700mm

T AR

m‘(b-ll) éac bead from
3,000mm to 3,300mm

" (f11) Front bead from
3,000mm to 3,300mm

béad frbm
3,600mm to 3,900m
il

" (£-13) Front bead from
3,600mm to 3,900

I M(b-lS) Back bead from“
4.200mm to 4 50mm

o (f-15) Fr(;ﬁf i)eaﬁ froim :
4,200mm to 4,500mm

.(b—17) Back bead fI'OI;l
4,700mm to 5,000mm

B (f;17) Front bead from
4,700mm to 5,000mm

Fig.14 Weld bead appearance of butt welded joint. (Initial gap
Omm).
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