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Formability of Laser Welds in Zn-coated Steel Sheets
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ABSTRACT

Continuous wave CO: laser beam welding and formability of zinc coated steel sheets were

investigated. First, optimal welding condition could be obtained in butt welding by using the

data for heat input and welding velocity. The highest value of Erichsen test is 79.3%

compare to that of base metal. Secondly, Formability of laser welds was investigated by

using ball punch tester. Finally, the forming results of butt-welded sheets showed that the

joining design was important to apply the laser welded blank in the automotive production.
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Table 1. Chamical composition of specimen (wt %)



Power (Kw) 08 10 12 14 16 18 T

Y N - 1
Velocity 12 14 16 18 i
(m/min) o
Focal Point 1

0.5mm below the material surface

(mm) i

Table 2. Welding conditions
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Fig 1. Schematic diagram of Ball Punch Test System

3. 49 43 2 5%

31 7] &4

Al Alge Hé‘ stth7l 839 #AabE Table 30 vt
Wt o714 Q% full penetration ¥ AFejE HedY, @
i full peretration 312 % WI=ARs} slejoks A AL
cup-shaped penetration & Z$, x5 £3o] Hx = #
5 e

Fig 2% #4457} l.Gm/min;,_F’ ARG W Helx W &
(1.0~ 16Kw)2] w3l & olAEF A% (t=12mm)2)
wxol7] &3 A9 ?}?i*]-ﬂ"ll')r. folal M FHelo] g o=
X9 BEiE ARSA Ralo] "w waavl yEg ekgro)
HolA W Fe) 12Kwlwl full penetrationo] o] £o]x] -
A7 F5d Roz degoen gojy w %‘5401
LAKwold el d Afdeo] 1T gof vjuZol mp 5
A HAD

CIUEFREERE Y

fnf‘ﬁh‘ichﬂégf‘ T ST
Velocity | of base "
(m/min) | metal

I
|

mm)
f

Power (Kw) Remark

Table 3. Welding results of butt joint
© : full penetration A cup-shaped penetration
@ : full penetration, however, upper bead is dowr:

X no welding

(a) (b)

(c) (d

Fig 2. Macrosections of laser butt welds for 1.2mm thick
zinc coated steel sheets, (X 25)

(@ P=10Kw (b P=12Kw

(P =14Kw (dP=16Kw
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Fig 3. Micro-hardness distributions of laser butt welded
zinc coated steel sheets.

3.3 Erichsen cup test

Fig 4 £3H4XEE 16m/ming 1A o)A ¥ =
e AHAA ST AFHC=12)2 ADE AFE HAol
oodug oz SHUEgME AFAFEH] EHQTOR
APA A 93-¢HFd FAHH] A WP Lo EAEE 99
AN g3z Ao AR o]F BAEAY F AU
Table 4= 29t §HAA HHuPEol g vuF o]
ok o#eld §] £9o) 12Kwdd 5N U 4PH e
9] 793%e #®& 7HA 3 ek

A

(b)

-178-

(c) (d)
Fig 4. Photograph of Erichsen cup test results
for laser butt welds.
(a) P=10Kw (b)P=12Kw
(c)P=14Kw (d P =16 Kw

Power HeightE Height of welded specimen /
(Kw) | (mm) height of base metal (%)
1.0 6.25 52.1
12 9.51 79.3 -
14 76 60.8
16 7.1 59.2 !

Table 4. Comparison of height between base metal
and welded specimen

3.4 Ball punch test
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Thickness (mm) Power (Kw) Velocity (m/mir?i
0.8 - 1.0 12 .
1.0 12 16
12 14 18

Table 5. The best conditions of Laser butt welding

for thickness

Fig 5. Photograph of deformed sheets
by ball punch tester
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Fig 6. Comparison of load and displacement between Fig 8 Comparison of load and displacement between

base metal and welded specimen ( t = 0.8mm ) base metal and welded specimen ( ¢ = 1.2mm )
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