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Formability of Laser Welds in Zn-coated Steel Sheets
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ABSTRACT

Continuous wave CQO: 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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3.4 Ball punch test
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Table 1. Welding results of butt joint

© : full penetration
@ : full penetration, however, upper bead is down

A ¢ cup-shaped penetration

X : no welding

Power (Kw) | height (mm) height of welded specimen/height of base metal (%)
1.0 6.25 52.1
1.2 9.51 79.3
14 76 60.3
16 7.1 59.2
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Fig 1. Schematic diagram of Ball Punch Test System

Table 2. Comparison of height between base metal and welded specimen




(a) (b) (c) (@
Fig 2. Macrosections of laser butt welds for 1.2mm thick zinc coated steel sheets. (X25)
(@ P=10Kw (b)P=12Kw (c)P=14Kw (d P =16 Kw

(a) (b) (c) (d)
Fig 3. Photograph of Erichsen cup test results for laser butt welds.
@P=10Kw (b)P=12Kw () P=14Kw () P =16 Kw

Fig 4. Photograph of deformed sheets by ball punch tester

Thickness (mm) Displacement (mm) Punch load (KN)
0.8 9.1 514
Welded sheets 1.0 9.8 60.2
1.2 10.1 62.7
0.8 11.3 64.3
Base metals 1.0 12.1 72.0
1.2 124 79.7

Table 3. Comparison of load and displacement between base metal and welded sheets



