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Spatter suppression with beam mode control technology
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Owing to the high beam quality, fiber laser has high power density by minimal spot size. So we can get the results
of narrow heat affected zone, deep penetration depth and welding with low absorption materials like copper. On the
other hand, welding with fiber laser occur many spatters. These induce welding defects and poor appearance around
the welding bead. To improve this, we applied beam mode control technology to the welding and succeed suppression
of spatters.

Key words: Fiber Laser, Beam Quality, Spatter, Defect, Beam Mode Control Technology

L O ITNE—RT7 7 AN L —F B IO LT E
— K7 7 A RN —F O IR 22N T 27~

T 7 AN L —HE YAG HOMO L—F L gL
T, @V E—AE LEEM, 22D, F72,
MERETHEHEZ 7 ANTIN)—FTHZLNTX 21 VU ITNAE—RT7 7 AL —H
LD, EEAL—YLE L CERICHENTH MHOL U ITNE—R T 7 A RN —HF DB &
V. ZOMEGHBBITFELILR LTS, fEke, EESL Figl \ORT, IR A =8 L —, Fl
LeHERASNTE R L—F L L THENT N 57 7 A 73, FBG(Fiber Bragg Grating) %D TH
D D L—F DI 5 HEHIREE R E oo BENTEY, BRESh V=PRI T7 74 "%
WHHEN D OB X Z G - BEALEAL TN D, WU CHAME TREIRTVD

AR TIEZ OBV E — LGB 2150 LTI T RHE,
BLOE—2E— NHIEEIN 2105 D728 L
L—HFITIZOWTEHET 5,

]

2. 77 A SRR

TrAN =B OB E—LmEIZLY
BVSD —BE RS0 2 ENARETH D, T DORER,
BERFCITE T AT MR IAR LD I WEGEE, =
X BIZHERD L —FTIII IR T 2o =800 & Fig.1 Single mode Fiber Laser manufactured by Furukawa

Electric Co., Ltd
5 BB E b N ATHE T . ATECIEE e

59



L, PR, IR, R

B — A — NI & B A%y 2R

Z OFRIRER A L7, SUS304, A5052, C1100 ™
v — R4+ 7 L— 7 A N OFERN Fig2~4 Th
Do

Fig.2 1% SUS304 (2 L CHI A 1kW, 75|58
Im/min 3 X Y 10m/min T L —F RS L 72RO
HTHD, 1 m/min T 4 mm, 10m/min THJ 2.5
mm OETIARRIDELNTWD Z & D3RR
T& 5, Fig.3 1% A5052 12xF L) 1kW, #5315
J£ 1m/min 3 X% 10m/min T L — YIRS U728
OWmTH b, ZHHIE 1 m/min TH 3 mm.
10m/min THJ 2mm & 72 >7-, F7-. Fig2 B
O Fig.3 12XV, SUS304, AS5052 :izm7 A~
7 MO & 725 TWD Z &R TE T,

Fig.2 Cross-section view of SUS304 with SM1kW fiber laser
(a) 1m/min (b) 10/min

Fig.3 Cross-section view of A5052 with SM1kW fiber laser
(a) 1m/min (b) 10/min
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Fig.4 The result of bead on plate test with SM1kW fiber

laser
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Fig.5 Multi Mode 6kW Fiber laser manufactured by Furukawa
Electric Co., Ltd
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Fig.6 Cross-section view of SS304 with MM6kW fiber laser
(@) 1m/min (b) 10/min
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Fig.7 The result of bead on plate test with MM6kW fiber
laser
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Fig.8 Appearance of bead on test with stainless steel.
(a) Conventional focused beam
(b) with beam mode controlled technology
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Fig.9 amount of spatters that occurs per unit length and Process speed

with stainless steel at Skw.
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Fig.10 Optical images of bead on test with pure copper.
(a) Conventional focused beam
(b) with beam mode controlled technology
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