=] st=EaMItastslX], M 26 2 M 1Z, 2017

Transactions of Materials Processing, Vol.26, No.1, 2017

https://doi.org/10.5228/KSTP.2017.26.1.35

35

=5 2llo|d ZE Al SUS430/Cu/SUS430 S ME EM 24

HEA]

1 o 1 =
1o - _Cl>_ lo SHAF

o
2o " o™

o

L. 29 ZE|?'-S. M. H. Seyedkashi? - 2g&*

Parameter Characterization for Underwater Laser forming of
SUS430/Cu/SUS430 Laminated Composite Layer
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Abstract

Laser forming is an advanced process in sheet metal forming in which thermal stress originated from the laser heat source
is used to shape the metal sheet. However, substantial waiting time is normally necessary for the workpiece to cool down
between consecutive scans so that a steep temperature gradient can be reestablished in the next scan. In order to solve this
drawback, laser bending characteristics are experimentally implemented in underwater condition. Laser forming effects
under various conditions, including different laser power, scanning velocity, beam diameter, number of passes and material,
are investigated. The results show that the underwater laser forming facilitates deliberate forming. The bending angle per
respective laser scan is decreased with increasing the number of passes and scanning velocity.
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Fig. 1 Schematic drawing of SUS430/Cu/SUS430
laminated composite
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Tablel Material properties

Parameter SUS430 C11000
Density (kg/m3) 7750 8900
Ultimate tensile strength 515 250
(MPa)
Yield strength (MPa) 345 195
Modulus of Elasticity 200 117
(GPa)
Thermal conductivity 26.3 350
(W/m.K)@500°C
Melting Point, °C 1425 1065
Electrical Resistivity 600 17.1
(nQ.m)@20°C
scanner [Hfiber laserH CPU
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Fig. 2 Schematic drawing of workpiece under water
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Table 2 Summary of process parameters investigated in
laser bending of SUS430/Cu/SUS430 laminate

Parameter Value

Scanning velocity, v (mm/s) 3.66, 7.32, 10.98

Beam diameter, D (mm) 0.5,0.7,0.9
Laser power, P (W) 160, 180, 200
Number of passes, N 1~100
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Fig. 3 Comparison of effect of ambient condition on
bending angle; (a) air, (b) water

Pl sl o

o = S TS e - I R OO g

S7retAl e, 1 S F=

=
asglth W7 7] = wlolA
3

-

2
)

Mo & O flo & rr
N

N o

B

BT
5
>

2

(A k
o o L
o _FE M
w
ofy
&
9
2
oo ol
oot
to rfr

>,
=2
s

ox, o

o
o

i
ofl
o
tlo

=X
ol
ol
X
o,
el
g{;
4
o
¥
X -
)
-0,
a2
E o2

a =

)

_\|(_,

%
)

o 2

P,

Hd

2
e

z

oz &
k
o
o|\
N
X
e
o

o &
:Cg
=
K
i,
=
-
Lo
Q‘L

atpol EVE Feger A% olyA F
7F ol2gk MEg whEojule A
oty v o]fr== #olA Wol &

A ool B ol & YA TE A E ol

Lo

2 2 o

_O|L
2 Loog

M



38

e
o3
Ho
o
of
o

St

St/Cu/St

Cu

@
o
T

P=200W
v=3.66mm/s
D=0.5mm

—=— St

—e— St/Cu/St
——Cu

3]
o

Bending Angle(®)
8 8 8

[
o

o

0 10 20 30 40 50 60 70 80 90 100

Pass No.
Fig. 4 Comparison of St/Cu/St laminated composite on

bending angle

= ol g ARG I, S-S Sus4309]
SR st oAt F HA Tl e e
of AHAez FAE =, el dolA CuAE

2 Fste] %H% d OﬂLﬂxllE-— sl & w ook
= ol A 7 "ot 1A
EokaA) e = e

T #olA &

i

Eﬂ o]

Flg 4 Oﬂ TS %ﬁ7]°ﬂ
gdojA el mE wd

B -5

- S. M. H. Seyedkashi + +9%&
35
30
— 25
o} "
S 20 o
= B
515 e e st
> _
g s P=200W
= D=0.5mm
c 10 -
ncg —=— 3.66mm/s
5 Decrease of | _e— 7.32mm/s
bending rate _+ 10.98mm/s

10 20 30 40 50 60 70 80 90 100
Pass No.

Fig. 5 Effect of scanning velocity on bending angle
golalqr). olel @itol
A7 oA FAR dol
A2 257 FA48H
gllel s Zroll ulafA
AAF el del
A dol vt

IZE

>
1by
H
rr
rlr ol

2

"k ol
fo

R
e
Y
4
frt
=
U l-l
T Q
R :
2 2

i 4’
ba

=N
oo
>
>~
>
aporle
kT
Lo
_>|~1_,
o
2

ol T
[

M 1o
e
flo
N
>,
Ip
b

mﬁ o,
N
o
K-

o N
o o
o K
T
il
i)
o |o
ftl
rzi
ol
el
X

;2 1:0{1

a2
s
Al
ok
N
e
B o &
rlr

é
B
OO
3
3
S
_{
>,
b
o

B

‘é}oﬂﬂ} 3.66mm/s&] FAL
olA FAL olF HRe F7F Fo]
7.32mm/s9] 735~ 6%, 10.98mm/s] FA
8 o] #HolA FAF o]F H3e F7F F
2o w3 S7F FY H#a O]TT
o] g2 WA e FALR 013& ﬁﬂrfﬁ}
wolt} o
el ¢
o},

ful

‘_1__

g) 9
A2

<

shol = @

B
=R
) o)
te

e

HU

37

fo



F% #olA T3 A SUS430/Cu/SUS430 E3tukA A8 EA 1A 39

15¢

10

—— 0.5mm
P=200W e 0.7mm

v=3.66mm/s | —. 0.9mm

0 10 20 30 40 50 60 70 80 90 100
Pass No.
Fig. 6 Effect of beam diameter on bending angle
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