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Trend of Direct Materials Processing with High Power Diode Lasers

Nobuyuki ABE
Research Center for Ultra High Energy Density Heat Sources,

Joining and Welding Research Institute, Osaka University
11-1 Mihogaoka, Ibaraki, Osaka 567-0047

(Received January 22, 2003)

Recently, diode lasers with high power and high power density have been developing and many researches
have been reported in many application fields of materials processing. In this report, beam characteristics of
high power diode lasers and the trend of materials processing with high power diode lasers are discussed.
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Fig. 1 Papers in ICALEO concerned with diode laser ap-
plications.
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Diode laser head er supply unit

Wave length: 807 and 940nm Output sgv 70A x4
Size: 520 X 700 x 220mm Size: 553 x 600 x 970mm
Weight: 90kg Weight: 160kg

Water cooling unit Focusing unit

Size: 560 x 7?:0 x1650mm Focusing distance: 50mm
Weight: 100kg Weight: 0.98, 2kg

Fig. 2 2 kW diode laser materials processing system.
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Fig. 3 Beam profile of 2 kW diode laser system.
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Laser power (W)
700W 900W

Material : SS400; Assist gas nozzle angle : 30°
Welding speed : 1m/min; Assist gas flow rate : 30I/min

Fig. 4 Laser plasma generated in diode laser welding.

SUS304 Butt welding
Laser power : 2kW
Welding speed :
0.24m/min

Thickness : 5mm
Assist gas flow

rate : 80l/min
Assist gas nozzle

angle : 30°
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Fig. 5 Butt welding of 5 mm thick steel plates with diode
laser.
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Fig. 6 Welding characteristics of 2 kW diode laser system.
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Fig. 8 Direct beam profile of 4 kW diode laser.
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Fig. 9 Applications of diode laser materials processing.
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Fig. 10 Butt welding of ultra thin steel plates of 50 pm in
thickness.

A3 LB S G IR L — 2 22 BRI T oo B

DIELZDSUSI04IN U CTHEIEZ f1 - 7o Bk oid. #
- W b iZEdhnih - Fefshtwund 2 &dth
DA, ELMIN00WTIE L — W — 79 A~voggdd bl
a"Lf"fJ*ot. WO BV TEL =79 X0

FEED D LTz BRI B iR L —
*f%ﬂ)’) MASEA SN D 20 LT ) r— g (2
LlEZLNL

Fm]lip~ﬂ»—;)~;/7 WL 7o B i
LS mm>SUS304 12 b%ﬁfn'fﬂlﬂmJ“’ o L 132
mm, L= T 1S m/min C3000] L — 4 — WG 4 17
V2O A 2L &S m B CI8NAT A ) 2k TuEm
CRECMNT S 2 EA ks, 612, U—alikiy

ﬁLTAﬂ%W'"T%Ct?,MMmmWEUQMTé
IO XS IC0ELI ST LI ENTEL, L —H—
71—3/7uﬁmNWT®M'Tu VAR SE(Hi Y
DE Z? (‘: JI HEOIMT.CTHLIOL —F— T
va% Ll TCh vl WEIEHWDT M

’“ X Jxlb(ﬁ‘nu‘ﬂ\_ £ IO AYE B TR
& L —F =Dl b LT 7)) r— g v
mU&og HEEZ LN,

Fig. 12127V 3 =0 A G @D Enw 2. 7
VI = AW SR L —F— o E e~y T L
T D 2 JER IR O L DT é_itﬂwﬁ
AR O CI L3 57200, ANy ¥ 4 % < IEie
SNOVRHFHEE - FE 20 Pk L —F— g —

Power: 1000W

Number of laser scan: 30 x 18
Thickness: 5mm

Scanning speed: 1.5m/min

Power: 950W

Number of laser scan: 10 X 36
Thickness: 10mm

Scanning speed: 0.54m/min

Fig. 11 Diode laser forming of thick steel plate.
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Fig. 12 Butt welding of Imm thick aluminum alloy plates.
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