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Abstract
There are several millions of weld joints made at every corner of the world. There are chances that safety may be ceased to exist
because of some defects in the weld joints. The objective of this investigation was to verify the influence of current and voltage on
porosity found inside weld joints and other visual defects. Non - Destructive testing was carried out for standard butt joint from
Manual metal arc welding (stick welding) and Gas metal arc welding. Porosity was measured in terms of depth from the surface of
weld joint. Theresultswill be presented in this paper with interesting finding with test sample by different welding technique.
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1. INTRODUCTION

There are thousands of weld joints made using reiffie
welding techniques. Although these welding techegjare
well proven there might be possibility of defectigfh may
create a problem. For this reason Ultra-Sonicrigstif weld
joints is carried ouf! Welding joints are made setting
different parameters like current, voltage and \wejdspeed.
This paper primarily focuses on welding current aoliage.

2. LITERATURE STUDY

Ultrasonic testing (UT) is a hon-destructive ingpetmethod
that uses high frequency sound waves (ultrasounmaf) dre
above the range of human hearing, to measure georaetl
physical properties in materials.[2] Ultrasound véia in
different materials at different speeds (velocitypwever, the
speed of sound propagation in a given material is a
constant.[10] There are several ways that soungelsa
through a material. One type of sound wave, called
longitudinal or compression travels about 330 nsetper
second in air and about 6400 meters.[3]

The elements that are common in every NDT Tes[3re:

a. Some source of probing energy or probing medium

b. Discontinuity that causes a change In the probing
medium.

c. Some source of detecting the change

d. Some means of indicating the change

e. Some means of recording the change so that
interpretations can be made.

The Ultrasonic testing is based on the fact thhd soaterials
are good conductors of sound waves, whereby they ar

reflected not only from the surface but also frdma tnternal
flaws.[5] The interaction of sound waves with matelis
stronger when wavelength is smaller. The piezoetect
element excited by an extremely short electricalcliarge
transmits an ultrasonic pulse. The same elemergrgtss an
electric signal when it receives an ultrasonic algiihe probe
is coupled to the surface with a coupling pastethed the
sound waves from the probe are directed into thedbject.
The part of the sound pulse transmitted thoughcihéplet,
generates a small electrical signal which causegertical
deflection of the beam spot. This is known as thekbwall
echo. If a discontinuity is present, another putseletected
between the initial echo and the back wall echo.[6]
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Fig 1 Ultrasonic testing probe [4]
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Table1: Current settings in stick welding

400 125 High Current
440 75 Optimal
o 425 175 High Voltage

Table 2: Voltage settings in mig welding

flaw

] 31 50 Normal
back wall
echo —
25 30 Low Voltage
69 20 High Voltage
4 RESULT

Fig 3 Flaw echo [4] The defect size as well as the number is leashénniddle
portion[11]. In Manual Metal Arc Welding, the flaware
3. SETUP obtained nearer to the surface as compared to géal mrc

welding which indicates that penetration is more NHG

Welding. Maximum defects are observed at the stduit can
be due to the arc blowing effect wherein the amasstable.
High current results in more spatter. High Voltagsults in

Equipment parameters:
¢ Model Name: Einstein II- TFT
¢ Manufacturer: MODSONIC

+  Couplant: sticking of the arc to the base metal. Maximum disfeare
* Zero:2967 generally observed at the end. Also when curreritigh
* Range: 50 mm sputtering on the surface also increases.[7]

«  Velocity : 5920 m/s
¢ Delay: 0 mm
e Gain: 27 dB

The study was carried on standard specimen. Therialat
properties are as follows:

Material: Mild Steel

Thickness: 6mm

Weld Length: 100mm

Edge Preparation: Single V Groove

Weld Joint: Butt Joint

The welding joints where prepared using above speti
using Manual metal arc welding and Gas metal arlding.
These joints where prepared using different vahfesurrent Fig 4 Mig high current
and voltage.
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The discontinuity is detected at 5 mm. The size thud
discontinuity is smaller than that obtained in ltegiinning.

4.1.2 High Current:

Fig 5 Stick normal current

4.1 Manual Metal Arc Welding:
4.1.1 Normal Current: Fig 9 Ultrasonic pattern at start

The defect is detected at a depth of 2mm.

Fig 6 Ultrasonic pattern at start
The defect is present at a depth of 2mm. The anugibf the Fig 10 Ultrasonic pattern at middle
echo is the highest at the start. This implies thatsize of the

defect is maximum The defect is detected at a depth of 3mm. The afzthe

defect is smaller than that obtained at the start.

Fig 11 Ultrasonic pattern at end

Fig 7 Ultrasonic pattern at middle

The flaw is at a depth of 5mm but the echo ampditadggests

At the middle, the defect is detected at a deptbrofn. The that the size of the discontinuity is significanitligher.

amplitude of the echo is lesser.
4.1.3 High Voltage:

Fig 8 Ultrasonic pattern at end Fig 12 Ultrasonic pattern at start
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The flaw is at a depth of 5mm but the echo ampéitadggests
that the size of the discontinuity is lower thantadeed in
earlier two cases.(Normal and High Current)

Fig 16 Ultrasonic pattern at middle

The flaw is detected at a depth of 5mm. The amgditaf the
echo is less which implies that the size of disiciity is less.
Fig 13 Ultrasonic pattern at middle Also, this indicates a complete penetration.

The flaw is at a depth of 4mm but the echo ampéditadggests
that the size of the discontinuity remains almeshe.

Figl7 Ultrasonic pattern at end

The flaw is detected at a depth of 3 mm. The annhditof the
Fig 14 Ultrasonic pattern at end echo is more which implies that the size of distuity is
more.
The flaw is at a depth of 4mm but the echo ampéitadggests
that the size of the discontinuity has increasepiicantly. 4.2.2 High Current:
This can be due to the sticking of the arc. —

aaaaa

4.2 GasMetal Arc Welding (MIG):
4.2.1 Normal Current

Fig 18 Ultrasonic pattern at start

The flaw is detected at a depth of 3 mm. The annditof the
echo is less which implies that the size of disiciity is less.

Fig 15 Ultrasonic pattern at start

The discontinuity is obtained at 5mm. The size of
discontinuity is less than those obtained in Mariatal Arc
Welding. Gas Metal Arc Welding provides better eohand
precision.
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(5]

(6]

(7]

Fig 19 Ultrasonic pattern at middle
(8]

The flaw is detected at a depth of 3mm.

9]

(10]

(11]

Fig 20 Ultrasonic pattern at end

The flaw is at a depth of 4mm but the echo ampéitadggests
that the size of the discontinuity has increasgdificantly.

CONCLUSIONS

Ultrasonic Testing of 6mm thick mild steel platezleed
using Stick and Gas Metal Arc Welding was done fdpént
defects are observed.[8] Maximum defects are oksenhen
high current and high voltage is used. With higinrent the
sputtering is also increased. Different materiasendifferent
current-voltage characteristics. Amplitude Rejeetdl (ARL)
and Disregard Level (DRL) indicate the set levety f
acceptance and rejection of amplitude. Differemhtéques
for categorization of defects involve use of Neuxatworks

and Data Acquisition and filtering techniques. QGine

Algorithms are being developed. [7]
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