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Precision Improvement

=5
o

Seung—-Hoon Ro'

1F 5 =2
, Xé.\lé

A, s E ol e

T

, Pyeung—Soo ]eongz, Jae-Woo AnB,

Hee-Tae Kang4, Tae-Hoon Lee

<Abstract>

Laser welding is widely used for precision welding because of superior mechanical
properties and high productivity. Generally the accuracy of the welding is determined
by the distribution of the bead which is affected by the structural vibrations of the

equipment.

This study was originated to stabilize a laser welding machine to

minimize the bead distribution for the precise joining. The structural properties of the

laser

welding machine have been investigated to analyze the major factors of the

vibrations to cause the bead distribution. The ideas for the design improvement have
been applied to the simulation model to identify the effects and further to achieve the
stability design and to minimize the bead distribution. The result shows that a few
simple design alterations can substantially suppress the structural vibrations and
improve the welding accuracy. The procedure used for this study can also be applied
to similar welding equipments for improving the structural stability and the welding

accuracy.
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Fig. 1. The laser welding machine used for the study.
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Fig. 2. The setup for the frequency response test.
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Fig. 3. Locations of the sensors on the laser welding
machine.

Table 1. Spec. of the test equipment

Spec.
Equipments Model Company
Difa Measuring
FFT analyzer DSA 212 System
Accelerometer 8634b5 Kistler
Impact hammer DYTR PULSE Dytran
Laser welding -
machine Vision 150 Fasweld
2.31 #3%5 #4 49
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Fig. 4. Transfer functions of the original structure
(impact applied on 1 of Fig 3)
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Table 2. Natural frequencies and vibration modes
of the original structure from experiment

Vibration modes
(obtained from the test)

Natural
frequencies

1st 7.5Hz

2nd 9.0Hz

Fig. 5. The simulation model for the analysis of
the original structure.
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Table 3. Natural frequencies and vibration modes
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1st
2nd
smaller
frequencies
1st
2nd
~1-

Natural

Table 4. Natural frequencies from the experiment
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Fig. 7. Design alteration of the column.
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Fig. 8. Design alteration of the leveling bolts.
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Table 5. Natural frequencies of the original structure
and the improved structure

[Unit : Hz]

Model - Natural

Natural Sristire | Saatirs | frequency
frequencies comparison
1st 7.5 18.6 248% up

2nd 9.0 23.5 261% up
AA[o R FxEe] A7zt 2 T 39
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Table 6. Magnitudes of vibrations of the original
structure and the improved structure

[Unit : pml]

Magnitade Model Original |Improved Magnitgde
of vibrations structure | structure | comparison
275.01 7.75 97% down

Tool Y 44.86 1.26 97% down

VA 151.21 2.92 98% down

Average magnitude : 97% down
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Fig. 9. Magnitudes of vibrations along X direction.
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Fig. 12. Comparison of the welding bead distributions.
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Fig. 11. Magnitudes of vibrations along Z direction.
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