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<fig 1> Beam profiles of a 800W HPDL system measured

at different focal positions
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<fig 2> Absorptivity as a function of wavelength for
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<fig 3> Absorptivity of different Al alloys and steels
measured at 808nm and 1064nm
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<Table 1> A direct comparison of 4kW HPDL to conventional lasers

Nd:YAG
Direct Diode CO; Flowing flash Diode
pumped pumped
Net system efficiency 25% 6% 1% 6%
Operating cost/h. ow at $1.50 $10.00 $30.00 $6.00
Wave tength, tm 0.8 10.6 1.06 1.06
Absorption % 40% 12% 35% 35%
ARgorption % 13% 2% 7% 7%
{\erage intensity, 10° to 10° 10° to 10° 10° to 107 10° to 107
Current max. power, kW 6 50 6 4
Footprint cffrﬁcompl. 8 50 100 80
Optics-2,000hrs Pumping
Laser arrays- : : Lamps- '
Replacements, hours Blower/Turbine Arrays
10.000 hrs -20-30.000hrs 1.000hrs 10.000hrs
Laser/beam Mobility High/High Low/Medium Low/High Low/High
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fase: spal

<fig 6> Transformation hardening of guide surface of a
control shaft

<fig 7> Cross section and hardness depth profile of a
surface hardened piston ring at faser power of
1400W and velocity of 2.1m/min
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<fig 8> Principle of flexible adaptation of the power
density by superposition of the spots of a
modular high power diode laser

S BANE 5 en, 4T dAe ol &
ol HojA ¥l AR A7} o|HA] WE
o FH%e EY o] TSR ¥erh
thole = Ho|AE o] &d FYde FHL
dxe TR AFE ukel o] A E
¥ P gHAoR o|gd 4 o, F&
Ao N3t B FFEE sl T EES
AL F Utk E3 Aw BHd FAlEE
Hol 28 U BYE FHo EAd A=
2 »E3Eo] e 1EE folos HolAE
o} -8l Fig 8ollA HolFe uhe} o] #3743
A ASAE = Ut
=3 2R 9 FYH= AS Aol AAHE T
=2 7|29 Nd:YAG #olAY CO, #lolA
o] &g F# ol Vet 5% (dilution)
t Ae 1% wiwtez Aojsl sled Aoz
a3A gth. BA ¥ Ni, Cr 223 CO,
Ade] FEFRLE £33 A9, toloE #o]
Ao &L 85%~95%% o]2= AeE H
¥ 1 9t} Inconel 6259 Stellite 6 231
SUS B2 tigt F9 RS 2E HojE
glo]A 3.15ME ZAlel 7184 2m/min
2 o] 1.2mm 283 Zo] 12me] A 2T
=22 gAdsia.

oy

oA

= Zo]AE o] 8T &8 d
24 (conduction welding) 2
13 2 4 o). dAT) o3t 2459 &4

Fok

40



£ 3.
£ i
e H + N
p kW
[} . COR 3kwW
§ 20 t s & 400
§ o _

PR
& ¥ b
. 10 LI 3
o PO
‘é O e . -8
@ + )
0 g : e

00 10 20 30 40 50 60 70 80 90 100110

<fig 9> Penetration depth in relation to power and
welding speed for Al-alloy 5754

< 7182 Nd:YAG #ol#y CO;, #lolA &4
A FAHE 713 & A &Y (deep
penetration)©| AYBIR] a1 dlo] A 7} ZALH
AegA o2 HE 9] AT o] et &
€, S50 Ho] o|HITt. #Ho|A] 9 EAof
A AFE ake} o] o] o= glo| A7} o7}
2 715 &3 7‘4354%1 Fdhe olfr= o)A
u]_,] ﬁ.700] B‘t_j_,o];q - & E}t. }zr 2. 71
ojA B EA 7)& ﬁé*‘éﬂl g
QUEE o 6x 10 wr BEolt},
HHOE tol 0= HolNE o] 8
m Fe] uhge] EHoz AR
ol2|% thol .2 FolA W< S| 7<)
£ 29 Uxe ) Fhdx B7sn to|
ol g ol&d §3el HgRobr} 37}
7129 wolA $3eIA A7]5)
sdtm ueE & Qe FY1%
HEE o] 231 7] WiEolt}, rthele
= fﬂlo A7 A&E L Sl S Roke A A
%k%é?—o] ¢FuE, EebE 28 ofd =84
o) _g_x% oR N — oh;}
=7E5q ﬂhﬂ thole= o
]o];q 82 0| A m—/\gQL
3 vl= 21 gl
dFe g st WYk I/ IS EUﬂ

!

]
= R
=8
s

rok

oi)_ﬁ,
U:J.‘:V%
gy o iy xo

(L yo rlo

Ry

ikﬂko

<

_9_
L.

=

&3 T}o]Q T Ho|M(HPDL)2] AlQiH

o9
00

<fig 10> Cross section of HPDL welded joint for Al
tailored blank, edge flange and Ti-tube
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<fig 12> Zinc-coated steel in zero gapoverlap welded at
4m/min. Left-2kW CO,, Right-2kW CO, plus
-1.5kW HPDL
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<fig 14> Simultaneous welding of plastic window

A A7IE e BAFES st S
FINE F e FAAEQ] gAY eE 5
W3 glt} Fig. 142 tho] 2= #Ho]A RES o
|3 Zeln A E ZetaE Zdddo) £43

£ 88 vehia sitk. oI el ws
S AFEY ) AEAAAM FAld] BE £H-0]

NRAEFE Tt AL SHE ¢ dle
dHlE BoiFn gt dutdes Sehad )
Aol g 842 A W HHA Y tol 2= #o]
AE AHEska glom, Zgolt Yo R <13t
o 71 WFS F-Foll &) HEE AF
o fr&stA 282 = st

o]9] EAQ §-8FokEE Tho] & #lo|A]
g o83 BYol B &6 ¥l ik &

2,
o ma gz 7HEE W o)ghy 22 5
& ottt w3l g3 E tho] o= #o|A] old o]

g ol &a il B g olio] rheste] ¥
gl A A=A #lolA W Are 3
28 9n3l L= 9= 2o Seixdo] E AHo
o} ofd & 12Y to]ot HolAY S8I1E
e A2 71101] Eysitin & 4 Itk &
T4 &3V E, HebE :LFJ old%
of thgt 71&] #lolA &N A7

AHES oﬂézl T e el t

—_

N‘ -

l

o

o oi

¥0, og‘{
o o

RS A
oo ofn % rr

2L M jo
oo of i

WA ER 7hFM e thel o 9
71%e A4 Robrt 44 Fujsle} 7}

o "
= oP g yo
2 e :Q
ok _ﬁlﬁ
1 o
AR
=
Loy
£ o
m% 11t
=% 5
i e}
By
o
2 o,

Rl o 1S oft oo
2 o
> o

1
Jo N
(o]

1
rx, to
ek
ol
ol
fr
Y
o
>
l
ol
ko
!
i

g:g
ir
1
o
o,
o

ZatMiA /20024 38E



