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design optimization process and to select a set of critical design parameters.

of a successful product satisfying customer needs and reducing development risk.
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Weld Quality Monitoring System Development Applying A
Design Optimization Approach Collaborating QFD and Risk
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an effective syvstem design method to develop a customer oriented product using a
The process results in the development
The proposed scheme adopted a five

step QFD(Quality Function Deployment) in order to extract design parameters from customer needs and evaluated their

priority using risk factors for extracted design parameters, In this process, we determine critical design parameters and
allocate them to subsystem designers. Subsequently, design engineers develop and test the product hased on these

parameters. These design parameters capture the characteristics of customer needs in terms of performance, cost, and
schedule in the process of QFD. The subsequent risk management task ensures the minimum risk approach in the

presence of design parameter uncertainty.

An application of this approach was demonstrated in the development of weld

quality monitoring system. Dominant design parameters affect linearity characteristics of weld defect feature vectors.

Therefore, it simplifies the algorithm for adopting pattern classification of feature vectors, and improves the accuracy

of recognition rate of weld defect and the real time response of the defect detection in the performance.

Additionallv,

the development cost decreases by using DSP hoard for low speed because of reducing CPU’s load adopting algorithm
in classifying weld defects. It also reduces the cost by using the single sensor to measure weld defects. Furthermore,
the synergy effect derived from the critical design parameters improves the detection rate of weld defects by 15% when
compared with the implementation using the non critical design parameters. It also results in 30% saving in development
cost. The overall results are close to Y5% customer level showing the effectiveness of the proposed development

approach.
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Table 1. Matrix of risk management.
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Fig. 3. Optical photography of weld bead at

normal weld status.
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C4 Cl + AB
C5 Cl + AL
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c7 Cl + AK
C8 Cl + AG
C9 Cl + AS

L : Laser power, S : Welding speed, G © Flow rate of assist gas,
P @ Position of assist gas bar, 7 © Focal length, M @ Status
of material shearing, M1 : Containment of material B © Gap
size, K @ Artificial scratch of material
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Fig. 9. Experimental setup for monitoring weld
defects.
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