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FIG. 3

LASER PROCESSING (CLEAN CUTTING)

CUT END FACE STATE |CROSS-SECTIONAL STATE

(A)

CF
LASER OXYGEN CUTTING

CUT END FACE STATE |CROSS-SECTIONAL STATE

(B)

1.0mm
>

LASER EASY CUTTING

CUT END FACE STATE |CROSS-SECTIONAL STATE

(C)
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FIG. 10

ONE-MONTH EXPOSURE, PLATE THICKNESS t = 2.3mm,

FOCAL POSITION: —0.5mm

PLATING QUANTITY K14
NOZZLE DIAMETER (mm) $2.0 D40 D7.0
ASSIST GAS PRESSURE | 09 | 07| 05 |09 |07 | 05|09 | 07| 05
o | 1000 (MLhNLxNiLx [NiL L x i x| px | px (o
ﬁ_g 2000  [NILx [NIL x [NIL x [NIL x [NIL X [NIL X | p X | px | p X
F;Lfgg §§ 3000 |Px |Px [PO|PO|PO|PO|pO |pO|pO
FEl 4000 [Px|PO|PO|PO|PO|PO|PO|PO|PO
3 | s000 (Px}PO|PO[PO (PO} PO | PO |PO(PO
(A) K14 $2.0
(B) K14 D4.0

(C)

K14 D7.0
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FIG. 11

ONE-MONTH EXPOSURE, PLATE THICKNESS t = 2.3mm,

FOCAL POSITION: -0.5mm

PLATING QUANTITY K27
NOZZLE DIAMETER (mm) $2.0 D4.0 D7.0
ASSIST G(\N?PS*ESSURE 09]|07|o0o5]09|07]05]|09]|07/|05
o 1000 (NIL x INIL X |NIL % [NIL X (NILOINIL % | O | O ( p x
f : : :
a c| 2000 X X X X | pO [ pO | pO | pO | pO
PLATE w.é p p p p p p p
t=23 |Q%| 3000 |PO|PO|PO|PO|PO|PO|PO|PO|PO
FEl 4000 |PO|PO|POlPO|PO[PO]PO|PO|PO
D 2 >
o 5000 (PO PO |PO [PO PO }PO [ PO | PO (PO
(A) K27 S2.0
®) K27 D4.0

(C)

K27 D7.0
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FIG. 12

ONE-MONTH EXPOSURE, PLATE THICKNESS t = 2.3mm,

FOCAL POSITION: —0.5mm

PLATING QUANTITY K35

NOZZLE DIAMETER (mm) $2.0 D4.0 D7.0

ASSIST G{\MQ'PQQESSURE 09|07]05}09]07]05]|09|07]|05
o~ | 1000 (NLxPNILx|NLx|Px (px Jox |px |[px (px
T} - ]
L

X X X X P

pLATE |5 € 2000 [Px |Px |Px |Px |PO|PO|PO|PO|PO

t=23 || 3000 |PO|PO|PO|PO|PO|PO|PO|PO |PO
FEl 4000 |PO|PO|[PO|PO|PO|PO|PO|PO|PO
D 4 / 4
o 5000 (PO JPO |PO |PO(PO PO |PO|PO(PO

(A) K35 S2.0

(B)

K35 D7.0
(C)
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FIG 13 ONE-MONTH EXPOSURE, PLATE THICKNESS t = 3.2mm,
; FOCAL POSITION: —0.5mm

PLATING QUANTITY K4
NOZZLE DIAMETER (mm) S2.0 D4.0 D7.0
ASSIST GAS PRESSURE (MPa)| 09 [ 07 [ 09| 0705 090705
1000 (NILXNIL x [NIL x{NIL X JNIL x| px M
o | 1500 |NILx|NLxX|NLX|NILx|NILx| px | px | px
oL ATE §-§ 2000 |NILx|NILx[NLxINLx[NLx] px | px | px
t=32 o5l 2500 [N |NILx [NILx|NILx|[NILX| Px [ Px | px
= £ > =
E 3000 [NLx[NLx|[NLX(NILX} px | Px (Px } NG
© [ 3500 [nwx|nwix|nmix| NG| NG |NG | NG| NG
4000 /NIL>€; ox | NG | NG | NG | NG | NG | NG
(A) K14 S2.0
(B)

(C)
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FIG. 14 ONE-MONTH EXPOSURE, PLATE THICKNESS t = 3.2mm,
’ FOCAL POSITION: ~0.5mm
PLATING QUANTITY K27
NOZZLE DIAMETER (mm) 52.0 D4.0 D7.0
ASSIST GAS PRESSURE (MPa) | 0.9 [07 [09]07]05]09 0705
1000 (NILXNIL X [NILX(NIL X}NIL x| px { pO } pO
a 1500  [NILX[NILx|NILX|NILx{NILx| px | pO | pO
LLi
w1 2000 |NILx|NILx}px |pXx [pX |pO |pO |pO
PLATE |&E
t=132 (OIS 2500 |px |pX |px | pO |pO PO |PO |PO
FE| 3000 |Px|PO|PO|PO|PO|PO|PO|PO
2
3 | 3500 |pO|PO|PO(PO}PO|PO(PO}PO
4000 (PO JPO | NG | NG | NG | NG | NG | NG
(A) K27 S2.0)
(B) K27 D4.0

(C)

K27 D7.0
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FIG. 15  ONE-MONTH EXPOSURE, PLATE THIGKNESS t = 32mm,
. FOCAL POSITION: —0.5mm
PLATING QUANTITY K35
NOZZLE DIAMETER (mm) $2.0 D4.0 D7.0
ASSIST GAS PRESSURE (MPa) | 091 0.7 | 0910710509 ] 07 ] 05
1000 \NILX\ NIL X NILX\NILX\ NILx| px ((pO | pO
A 1500 |NILx|NILxNILx|NILx[NIL x| O | 9O | p
Ll
'hI_J_t_:_ 2000 pX | px | px | px |px |PO|PO|PO
PLATE | @E
=32 | @F | 250 [px[ex |PO[PO|PO|PO|PO|PO
FE | 3000 |[Px|PO|PO|PO|PO|PO(PO)PO
D -
o 3500 (PO }PO|PO PO} PO | NG | NG | NG
4000 | NG | NG | NG | NG | NG | NG | NG | NG
(A) K35 S2.0
(B) K35 D4.0 |

(C) K35 D7.0




16/31
FIG. 16

ONE-MONTH EXPOSURE, PLATE THICKNESS t = 4.5mm,

FOGCAL POSITION: ~0.5mm
PLATING QUANTITY K27 K35
NOZZLE DIAMETER | p4o D7.0 D4.0 D7.0
PFf‘ESsSsISEEGf\N?Pa) 09107105/09]07l05/09|07]05|09]07]{05
_ [ 1000 (M| x| px (Px Jox {nxpuex|px [PO{PO D
LLl
w | 1500 [NILX|NILX| x |PO|PO | NG |px |NILX| x |PO|PO |NG
PLATE|®E
t=45|0% 2000 [ px | px | x |PO|PO|DO|px |NILx| x |PO|PO|DO
“lz - : , .
F & 2200 px }ox [ NG | NG (PO NG px }px | x |PO(PO)NG
a | 2500 | NG | NG [ NG | NG | NG | NG | NG | NG | NG | NG | NG | NG
(A) K27 D4.0 (®)) K35 D4.0
(B) K27 D7.0 (D) K35 D7.0
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FIG. 17

ONE-MONTH EXPOSURE, PLATE THICKNESS t = 6.0mm,
FOCAL POSITION: =2.0mm

PLATING QUANTITY K27 K35
NOZZLE DV}'V'ETER D4.0 D7.0 D4.0 D7.0
Dl . . . .
ASSIST GAS
PAESaORE oy [ 1209 |07 |12 09| 1209 |07 |12 |09
2 | 1000 (MLx)uLx|Dx (Px jDx (NLxjNLx|Dx {Px JDO
PLATE %E 1500 |INILxINLx|Dx (Px Ipx |Px [NLx|Dx (PO }DO
_ o - .
t=60|=El 100 | NG [MLx| NG | NG [ NG (Px JNLX| x | NG | NG
— 2 < =
3 | 2000 (MLX}NG | NG |NG|NG |NG|NG|NG|NG|NG
(A) K27 D4.0 (&) K35 D4.0
(B) K27 D7.0 (D) K35 D7.0




PLATE THICKNESS t = 2.3mm
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FIG. 18

PROCESS- ASSIST GAS : N2 ASSIST GAS : N2+02
ING K35.D7.0. | K27.D40 | K14, D40, | K35, D70, | K27,D40 [ K14, D40,
SPEED | '05MPa | 07MPa | 0.MPa | 05MPa | 0JMPa | 0.JMPa
F1000 0O 0O X PO PO b X
F2000 PO o X X PO PO P x
F3000 PO PO PO PO PO PO
F4000 PO PO PO PO PO PO
F5000 PO PO PO PO PO PO
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FIG. 20

PLATE TOP;
SURFACE
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FIG. 21
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FIG. 23
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FIG. 25
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FIG. 26
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FIG. 29
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FIG. 30
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FIG. 31

360 370

390 400

%ﬁi’.‘.‘

380 420 6 410 310 360 370
(a) (b)
FIG. 32
e e =h ] | @D sy

510 520




31/31

FIG. 33




