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Abstract

Weld pool oscillation for the full-penetration GTA welding process was investigated for its possible
application to weld penetration control through theoretical modeling and experiment. Energy method
was used to estimate the natural frequency of the molten pool having the physically-acceptable weld
geometry and oscillation modes. An unique experimental system was built which had the data acquisiton
and video capabilities so that the pool oscillation signals and molten pool surfaces could be monitored
continuously. Pool oscillation was detected through arc voltage and arc light emission simultaneously.
The signal from arc light emission showed good coherence with that from arc voltage, and arc light
generated the higher quality signal. The molten pool was found to oscillate in different oscillation
modes based on the travel speed and weld geometry. The natural frequency estimated from the theoreti-
cal model agreed reasonably well with the experimental results.

* AEY, AR A B AAEEH

74 Jowrnal of KWS, Vol. 11, No. 2, Jun, 1993



HAEY E AFL o8 F FP2F) B A7

1. M &

&8 &9 FE(weld pool oscillation)o]F Zoj
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(a) Full penetration

(b) Transition penetration

Fig. 1 Weld geometry and coordinate system
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mmetric mode), sloshing 2= % B3 2= (mixed
mode) & EF3lo] s ut dAREE FAH
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247} shehst B,
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3.1

Maim|

AHFRE GTA £HS 48 Aagdozn, 3 3
§-5.2) gantry-type GTA 82124, vlolet 3] (data
acquisition) 2 ¥t L.(video) A=HoE TAHA
ot AYAA 2 4L Fig 39 vepd Qith &
A7) AL2E F3e AFATE £ YUY oA
we] 34 (image)# A9 #EAY & U=F 3¢
=5k

=& 45T & gk B¢ F AT AWy ge Aojshe BHEE BMATH o
e SRS W, 8 Fe] ofAW IIE #3 C iz zzagAL N8 $719 &
Zohed g-80] 7hsdtel ARAR] SAYH A A% 2 150 ¢tElolo] ™ transistor® ¢ BHAFEH
m
% Aol $8F 5 Ak «1 programming®] 7138k} AT (fixture) = I
AUUE ALgst] AES FYS Yo FEL D
curremnt oscillaten
ccmmand B signais
IBM-AT ™
paci ascillation signal
video | video
moniter system
i HPF CON LFF  ADC
video Imaga{ 1 -
TAW "—
power 2 -
sucoly
GTAW |},
torch Lt Channsl 1 : Arc Voitage
c::{;r:t aclar call Chennset 2 : Arc Ught
r HPFE . high pass fllter
— : I\ | CON : signal conditfoning mecule
' e CITSSEd LPF : low pass itter
r—- 1  polarizer ADC : analcg-to-algrtal converter
— cco L—" to viceo systam
= camera
Fig. 3 Schematic diagram of experimental system
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2" CCD #AvEE 53l syt F e
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(d)

Fig. 4 Weld pool surface image with oscillation signal
and process information
(a) oscillation signal (b) bottom surface
(¢) top surface (d) information
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P 3, & AFAE 2 Ve AvE g
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AlEe] AEe 304 28 AL Fe 2 autogenous
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Fig. 5 Theoretical results for full penetration in
symmetric mode
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Fig. 6 Theoretical results for full penetration in
sloshing mode
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Fig. 8 Pool oscillation in stationary weld
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Fig. 9 Pool oscillation traveling at 5.1cm/min
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Fig. 10 Pool oscillation traveling at 20.3cm/min
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