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Research on Automatic Inspection of Spot Welding Using Ultrasonic Testing Methods
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ABSTRACT

This paper discusses research on inspection
procedures and techniques for the identification of spot
welding indentations (*spot indentations” below). The
goal was to increase the reliability of ultrasonic testing
methods by focusing on the procedures that are used by
experienced inspectors.

A mechanism that is able to apply a uniform pushing
force while optimizing the inclination of the probe with
respect to the area being inspected has been developed.
With this new system, the center of the spot indentation
can be identified even when its outline is difficult to
determine.

The system was fitted onto an industrial robot
(“robot” below), and tested on the inspection of
automotive parts. The results indicated that the system
achieved the same level of accuracy as that of an
experienced inspector.
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Table 1 Applicability of nondestructive test methods
in 6 mm sheets
Object
Metal steel lr\ln%?;?rrous
Main nondestructive
test methods
. . Not Not
(a) Radiographic test applicable applicable
(b) Ultrasonic flaw detection Applicable Applicable
- : Conditionally | Not
(c) Magnetic inspection applicable applicable
: Not Not
(d) Penetration test applicable applicable
. ! Not Conditionally
(e) Magnetic induction test applicable applicable
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Fig. 2 Six-axis robot
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Fig. 3 Test of position and inclination
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Fig. 1 Ultrasonic detection of spot welding
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Table 2 Robot inspection test

ltem Result
(1) Angle allowance * 1° below
(2) Off-set allowance + 1mm
(3) Consistent maintenance of accuracy Possible
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(a) Experimentally
produced test piece

(b) Actual work
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Fig. 4 Comparison of nugget test pieces

Fig. 5 Correct inclination of contact probe

(a) Normal steel (b) Galvanized sheet iron

Fig. 6 Spot indentation image by CCD
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Fig. 7 Mechanism enabling response to change in
nugget angle
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Fig. 8 Angle of inclination and direction
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Fig. 10 Test : Change in inclination of work piece
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Fig. 11 Method of imaging of spot indentation outline

CCD camera Contact probe

Red LED
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Fig. 12 Imaging test

Fig. 13 Imaging equipment

Indicator of camera

Fig. 14 Identification of spot indentation by
developed system
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Fig. 15 Developed automatic ultrasonic flaw detection
system
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Fig. 16 Operational flowchart of developed system Fig. 18 Test results
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Fig. 19 Developed automatic ultrasonic flaw detection
system fitted on six-axis robot
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(b) Test by developed system

(a) Body component

Fig. 20 Application of developed system
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