27 3
2003 6

LASER TECHNOLOGY

Vol. 27 ,No. 3
June 2003

: 1001-3806 (2003) 03-0178-04

1 CO2 ; ;
: TGA8S

, ,430074)

12mm,20mm

20mm

Seady-date conditionsfor oxygen assisted lasox laser cutting of thick plates

Deng Desheng, Liu Jianhua, Hu Xiyuan, Cao Yang
(National Laboratory of Laser Technology ,School of Materids Science & Engineering ,HU ST ,Wuhan ,430074)

Abstract : The principles and characteristics for lasox laser cutting of thick plates are presented in this paper. The
seady-sate conditions for the cutting were anayzed. The finite dement method was used to dmulate the surface
temperature fied along the centerline postion in the cutting process. Based on this result ,cutting quality was evauated by
the function of beam diameter ,cutting gpeed and incident power. The range of cutting gpeed was a < predicted for 20mm
thick plates. A cutting experiment was made and the results shown that 12mm and 20mm thick plates could be cut
success ully by the method ,at the same time, a reaonable agreement between the numericd smulation and the

experimenta results wasfound.

Key words: CO, laser cutting ;laox ;temperature fiedd ;numerica dmulation ;thick plate

30 ,
12mm {
12mm ,
5000W g 1000W
(1]
12mm ,
2000W
[1] [2]
(341 1908 Liverpool Neill ,
Gabzdyl  Stracey
, ,1964 5 ,
:2002-01-15; :2002-08-23

12mm ,20mm

1
[5] ,
Fe,0s FesO4, Fe
257. 58kg/ mol | ,
4716kJ

5152W ,

20mm

97.6%
FeO

FeO,

50 %Fe

20mm S52



27 3

179

7536W!? 68. 4 %
) i len
“"» nozzle
4
' ™ workpiace
Fg.1 Laox cutting st up
1
wy = w(l +9)/f (1
y W , f N
.S
W2 > wa
Neill

2
[3]
( 1000 )
2.3mm
2.1
[C(MUTI+[KD{T =[QD] (2
[Cc(M] AT
AT} J KO
[Q(T]
2.2
2AP 2
I =2 expl - 2
_ 1 _ 0.865AP
Im_T[rbzIolrdr_ _— (3)
A , 0.3,P
y b ) t=
re/ 2v
2.3
20" ,
2
60 B
55 5 700
7 50 - 600
- 45 500 _
Y 40 400 ¥
. P B
I 200 ©
25 100
20
0 200 460 600 800 1000 1200
temperature/C
Fig.2 Themd dataof 20* sted
1 —thermd conductivity 2 —spexific heat
2.4

2.4.1 3



180

2003 6

2.5mm ., 3mm 4mm 4
20mm 1100W 480mm/
min ANSYS5. 6
, Rosentha
_—Q _ | x
T g |
20mm 2mm ,
2mm
Imm 600 ,
1000 , ,
4mm ,
, 2.5mm
1.25mm ,3mm 1.5mm
, ,3mm

18
16
14
12
10 4.

[an B S =

surface temperature/(10° x C)
(=]

0 05 10 L5 20 25 30 35
centerline position/mm

Fg.3 Centerline surface temperature as a function of beam diameter
for 20mm thick sted at an incident power of 1100W & cutting
peed of 480mnvV min
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Fig.4 Centerline surface temperature as a function of velocity for
20mm thick sted at an incident power of 1400W & beam

diameter of 2. 5mm
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Fig.5 Centerline surface temperature as a function of velocity for
20mm thick sted at an incident power of 1000W & beam
diameter of 2.5mm
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Fig.6 Centerline surface temperature as a function of incident power

for 20mm sed at a cutting eed of 480mm/ min & beam
diameter of 4mm
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Fg.7 Cutting surface and kerf of a 20mm thick plate ,incident power
1kW ,cutting speed 320mnV min, gas pressure 0. 7M Pa, stand-
off 3. 3mm,beam diameter 2. 5mm ,average surface roughness
Ra=24 m kerf width 2. 4mm
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Fg.8 Cutting surface and kerf of a 12mm thick plate ,incident power
1kW ,cutting gpeed 720mnm/ min, gas pressure 0. 7M Pa, sand
off 3. 3mm, beam diameter 2. 5mm ,average surface roughness
Ra=4Q@ m kerf width 2. 4mm

1000W
150mm/ mn  320mm/ min

20mm )
2.5mm

2.5mm ,3mm

,3mm
4mm

3)

12mm ,20mm

(1]

(3]

[4]

(5]

(4)

Frank D J ,Schuz D W. Weding Fesearch Abroad ,1995 ,41:34
37.

Gager M, Schuberth S,HuflessJ. Weding in the World ,1996 ,

37 (1) :5 11.

Nell W O ,Gabzdyl J T ,Sracey R. SectionB- ICAL EO,1998:88
96.

Nell W O ,Gabzdyl J T. Opt & Lasersin Engng,2000,34: 355
367.

lvaron A ,Powdl J ,Magnuson C. Wdding in the World,1992,

30(5/6) : 116 125.



