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Welding Technology for Tailored Blank Manufacturing

Ki Chol Kim and Jae Woong Kim
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Fig. 1 Overlap seam (a) welding and mash seam
(b) welding

Center line
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A" : contact between electrode and sample

B : heating region at electrode-sample interface
*H-H : heating region at sample-sample interface
* P-P : effective pressing area with electrode force
* M ! melting start
*M : solidification limit
* Q@ : heating limit
* W : seam weld

Fig. 2 Weld formation in the seam welding process
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Fig. 3 Factors affecting characteristics of weld quality
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Table 1 Possible weld defects in tailored blanks

Mismatch

Concavity

Visible defects Convexity

Lack of penetration

Lack of fusion

Excess hardness
Pinholes

Internal porosity
Lack of ductility

Non-visible defects
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Table 2 Monitoring possibilities for tailored blanks

Laser power

Laser beam quality

Travel speed

Welding parameter ) —
Focal point position

monitoring
Clamping forces

Gas shielding

Cooling

Operator attention

Seam tracking

Gap measurement

Acoustic level & spectrum

Real-time weld
Plasma level & spectrum

process monitoring
Weld surface temperature

Spatter light level

Plasma voltage

Neural networks

Visual inspection

Video-computer analysis

Manual profilometry

Post-weld quality Structured light profilometry

monitoring Radiography

Limited dome height test

Metallography

Olsen cup test

Table 3 Typical basic specifications for tailored
blank welding

Parameters Limit condition

Penetration Full

Mismatch { 10% of thin part

Concavity { 10% of thin part

Convexity { 10% of thin part

Cup test Break outside of HAZ

Porosity None

Pinholes None
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Fig. 10 Outline of bead shape inspection unit
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