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Fig.2-2 Schematic illustration of chamber

B OV N O NI T W O 1 St




Diameter of burn hole[mm]

T 17 Y | | o I | | I
127mm 254mm 508mmy
4 4k 4L ]
3L 4L 1L i
(o}
2_ -
1_ -
0| I P B Lo 1 1y | TR ' B
-30 -1 0 15 30-30 -15 0 15 30-30 -15 0 15 30

Defocus length[mm)]

Fig.2-3 Effect of defocus length on diameter
of burn hole
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Fig.3-1 Relation between defocus
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Fig.3-2 Relation between cutting length
and cutting speed
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Fig.3-3-1 Effect of defocus length
on maximum cutting speed
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Fig.3-3-3 Effect of defocus length
on maximum cutting speed



254mm 508mm
R

—0— SUS304 0.8mm
—2— SUS304 1.0mm
—0— SUS304 1.2mm

Maximum cutting speed [mm/s]

| I R 1 | | . | [ B B |
-3-2-10 1-15-10-5 0 5 -60-30 0 30
Defocus lengthmm]

Fig.3-4 Relation between maximum cutting
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Fig.3-5 Relation between maximum cutting
speed and plate thickness
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Fig.3-7 Relation between maximum cutting speed

and energy density
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Microscope

Stage with micrometer

Digital counter

Fig.4-1 Appearance of the device for measuring.
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Fig.5-1-3

Shape of kerf section at 10mm from piercing point
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Fig.5-3-2 Shape of heat affected zone
(SUS304, 1.2mm , 254mm Lens)
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Fig.5-3-3 Shape of heat affected zone
(SUS304 , 1.2mm , 254mm Lens)
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508mm Lens
SUS304 1.0mm
13mm/s
DF=—70mm

Fig.5-4 Result of laser cutting without assist gas
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DF -1
58[mm/s]

DF -3
40[mm/s]

/; DF 0
49[mm/s]

127mm Lens
SUS304 1.2mm
Cutting speed 36 ~58mny/s

Cutting length 15mm

Fig.5-5-1 Shape of dragline at 15mm from
piercing point
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DF 0
26[mm/s]

DF -13
25[mm/s]

30[mm/s]

254mm Lens

SUS304 1.2mm

Cutting speed 25 ~30mm/s
Cutting length 15mm

Fig.5-5-2 Shape of dragline at 15mm from
piercing point
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DF +20
18[mm/s]

\YJ

DF 0
21[mm/s]

DF -15
22[mm/s]

DF -70 508mm Lens
17[mm/s] SUS304 1.2mm
Cutting speed 17 ~22mmny/s

U Cutting length 15mm

Fig.5-5-3 Shape of dragline at 15mm from
piercing point
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DF +1
24[mm/s]

DF 0
24[mm/s]

f
B
o
j

24[mm/s]

DF -3 127mm Lens
24[mm/s] SUS304 1.2mm
Cutting speed 24mm/s

Cutting length 15mm

Fig.5-5-4 Shape of dragline at 15mm from
piercing point
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DF +2
17[mm/s]
DF 0
17[mm/s]
DF -5
17[mm/s]
DF -11 254mm Lens
 17[mm/s] SUS304 1.2mm
Cutting speed 17mm/s

Cutting length 15mm

Fig.5-5-5 Shape of dragline at 15mm from
piercing point
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DF +20

11[mm/s]
DF 0
11[mm/s]
m
DF -15
11[mm/s]
o

DF -70 508mm Lens
11[mm/s] SUS304 1.2mm
(.)_ Cutting speed 1 1mny/s

Cutting length 15mm

Fig.5-5-6 Shape of dragline at 15mm from
piercing point
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——> Incident beam
DF<0
T ----> Reflected beam
DF=0 -----------mefmmmeeeees Focal point
DF>0

Fig.5-6
Schematic showing interaction between beam and cavity
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Fig.4-2 Effect of defocus length on average kerf
width (Maximum cutting speed)
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Fig.4-3 Effect of defocus length on average kerf
width (Constant cutting speed)
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127mm Lens
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| SUS304 0.8mm| |SUS304 1.0mm | [SUS304 1.2mm
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Fig.4-4-1 Effect of cutting speed on average kerf
width (Constant defocus length)

S NN A D VL A &



254mm Lens

T T T T T T
| SUS304 O.Smrn1 SUS304 I.Omm_ _SUS304 1.2mm
1.5F = 1L |
=) - . —O— Omm
£ B 17 1 F— -5mm
< i 1+ 4 T -11mm
%’ .
-E 1_ _ -
G
— - I -
]
v/ i )
- i il ]
a0
N = —4
;_‘ - — = -
= 0 1 L\A/A
< O.S—KA/A- i 1T i
Lo L Lol Loy

100 50 33 100 50 33 100 50 33

Percentage of cutting speed to maximum [%]

Fig.4-4-2 Effect of cutting speed on average kerf
width (Constant defocus length)
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Fig.4-4-3 Effect of cutting speed on average kerf
width (Constant defocus length)
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SUS304 0.8mm
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15— -
508mm ® Postitive defocus
< No defocus
O Negative defocus
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&
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Energy density [kW/mm 3]

Fig.4-6-1 Relation between average kerf width
and energy density
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15 SUS304 1.0mm
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—O— Negative defocus
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Fig.4-6-2 Relation between average kerf width
and energy density
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Fig.4-6-3 Relation between average kerf width
and energy density
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Fig.4-7 Relation between maximum cutting speed
and average kerf width
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Fig.4-8-2 Shape of kerf section at 15mm from
piercing point ;focal length 127mm |,
at maximum cutting speed

SEKRFERER O OLEHER



SUS304 1.2mm

DF=+1 1—_[DF=0
1 36[mmvs]| T T " 1 49[mnys]

\//_ o/

]
[N

;7f===::::::;

Width of kerf [mm)]
=

[
[u—y

1 0.5 0 1 0.5 0
_1 DF—_‘—I _1 DF= -3
" 58 [mmys]| - U] 40[mnys]

Width of kerf [mm]
=
[
: BL\

[U—

! T T T N NN SO S S 1 TN I SR SR TR T HN S T N
1 0.5 0 1 0.5 0

Distance from surface of test piece [mm]

Fig.4-8-3 Shape of kerf section at 15mm from
plercing point ;focal length 127mm |,
at maximum cutting speed
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Fig.4-8-5 Shape of kerf section at 15mm from
piercing point ;focal length 254mm ,
at maximum cutting speed
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Fig.4-9-1 Relation between defocus length
and upper kerf width
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127mm Lens
SUS304 1.2mm

DF=+1mm DF=0mm
36mm/s 49mm/s

DF=-Imm DF=-3mm
58mm/s 40mm/s
Fig.5-1-1

Shape of kerf section at 10mm from piercing point
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Fig.5-1-2

Shape of kerf section at 10mm from piercing point



