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ABSTRACT

Decision-making process in manufacturing environment is increasingly difficult due to the rapid changes in
design and demand of quality products. To make decision making process online, effective and efficient artificial
intelligent tools like neural networks are being attempted. Usually, the desired welding parameters are
determined using traditional methods like welder’s experiences, charts and handbooks (preferred values)
which are simple and inexpensive. But this does not ensure that the selected welding parameters result in
satisfactory welding and this method is not applicable to new welding process. To overcome this problem,
various methods of obtaining the desired output variables through models to correlate input variables with
output variables have been developed. Fractional factorial techniques, Mathematical modeling, curvilinear
regression equations, linear regression equations, response surface methodology, finite element modeling,
grey-based Taguchi method and sensitivity analysis were used to model SAW process. These methods are
limited in application due to difficulties in modeling, time consuming and cumbersome. Due to the inadequacy
and inefficiency of the mathematical models to explain the nonlinear properties existing between the input and
output parameters of welding lead to the development of intelligent modeling techniques. Precise simulation
and analysis of the process needs attention which helpsto predict the wide variety of process parametersto set
the factory floor in real time. The type of artificial intelligence capable of responding to changes in the
automated manufacturing environment, and having the ability to capture vast manufacturing knowledge is
Adaptive Neuro Fuzzy Inference System (ANFIS). It is becoming widely used in all aspects of manufacturing
process to assist humans. Realizing that matter, ANFIS a state of the art artificial intelligent method, has the
possibility to enhance the prediction of weld quality to find the best combination of independent variables
which is welding current (1), speed (S) and welding voltage (V) as the input variables in order to achieve
desired weld quality. Thus, the main objectives of this project isto develop ANFISmodel to predict weld quality.

Keywords : Submerged arc welding, Weld quality, Adaptive Neuro Fuzzy Inference System (ANFIS).

1.

INTRODUCTION

SmeergedArcWeI dingisawidely usedindustria
arc welding process needs a better prediction and
monitoring of itsparametersto produce cons tent weld
quality. Weld quality plays an important role as it
improvesmateria strength, hardness and toughness
of theproduct. Quality of aweld product isevaluated

by different parameterslike weld bead geometry,
deposition rate, hardnessetc. These characteristics
are controlled by weld parameters like welding
current, welding speed, arc voltage and e ectrode stick
out. In order to attain good quality, is necessary to
set the proper welding process parameters [1].
Researchersattempted many techniquesto establish
SAW process. Theeffectsof welding variablesupon
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bead shape and size [2], bead width and height
[3,4], dilutionand bead geometry [5] , weld deposit
area[ 6], element transfer behavior and weld-metal
chemidiry [ 7] insubmerged-arc wel ding wasexplored.
Alsotheeffect of increasing deposition rate on bead
geometry [8] and flux component on softening
temperature was examined [9] for submerged arc
weld. Investigationswere doneto anayzethe effect
of welding parameterson chemical compositionand
mechanical properties[10], heat affected zone[11]
and bead geometry [12] of submerged arc weld.

2. REVIEW OF TRADITIONAL METHODS

Like other methods, the quality of welds in
submerged arc welding isdirectly affected by weld
bead geometry which includesthe bead height, width
and penetration. Inthisregard, the proper adjustment
of input parametersisan unavoidable necessity in
order to achievethewelding with desired geometric
propertiesduetothevastnessand variety of involved
parameters. Theexperimental methodsbased onthe
trial and error were usually used inthe past in order
to determine the optimal levels of adjusting
parameters, but in recent years, the theoretical
approaches such as statistical methods, response
levels, approachesfor designing the experimentsand
neural network have been considered[13]. Sincethat
compared with other methods, using theregression
andyssandatificid neurd network leadtothemodes,
which generally resulted in more accuratefindings,
aremore cost-effective and precise despite obtaining
fromasmall number of experimentd tests, predicting
theweld bead geometry by the mentioned methods
hasbecomean activefieldfor research. Inthisregard,
Yang, L.J.et a. have applied theregression equations
indectricarcwelding[14]. Kim, |.Set a. havebeen
attempted in establishing therel ationship between the
adjusting parameters and weld bead geometry in
robotic COR2R arc welding by using thelinear and
nonlinear regression equations, Lee and Um (2000)

modeled the Gas Metal Arc Welding (GMAW)
processby using themultipleregressonanalysisand
neural network[15]. Moreover, while some of the
researchershave applied the neura network and fuzzy
logicin order to control the arc welding processes
[16]. J.S. Son et a. have predicted the weld bead
geometry and bead penetrationin Shielded Metd Arc
Welding (SMAW) process by neural network[17].
PK. Sarkar et al. have applied the neural network
for investigating the effects of adjusting parameters
on submerged arc welding process[18]. Serdar, K
etd. haveoptimized the submerged arcwel ding based
ontheweld bead geometry by using themathematical
modeling and regression analysis[19].

3. BRIEFOUTLINEABOUT ANFIS

Adaptiveneuro-fuzzy inference systemisafuzzy
inference system implemented in the framework of
anadaptiveneura network. By usngahybridlearning
procedure, ANFIS can construct an input-output
mapping based on both human-knowledge asfuzzy
if-then rules and approximate membership functions
from the stipul ated i nput-output datapairsfor neura
network training. Thisprocedureof developingaFIS
using theframework of adaptive neural network is
called an adaptive neuro fuzzy inference system
(ANFIS). Therearetwo methodsthat ANFI Slearning
employs for updating membership function
parameters. 1) back propagationfor all parameters
(asteepest descent method), and 2) ahybrid method
consisting of back propagation for the parameters
associated with the input membership and least
squaresestimationfor the parametersassociated with
the output membership functions. Asaresult, the
training error decreases, at least locally, throughout
the learning process. It applies the least-squares
method to identify the consequent parametersthat
definethe coefficientsof each output equationinthe
Sugenotype fuzzy rule base. Thetraining process
continuestill the desired number of training steps
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(epochs) or the desired root mean square error
(RMSE) between the desired and the generated
output isachieved. Thisstudy usesahybridlearning
algorithm, to identify premise and consequent
parameters of first order Takagi-Sugeno typefuzzy
system for predicting surface roughnessin ball end
milling.

4. CONCLUSION

Proposed ANFISisbased onfirst order surgeon-
fuzzy inference system. devel oped to predict weld
bead width in SAW process. It could be extended
with more welding parameter such astype of flux
width & depth of flux layer, polarity & typeof current
voltage &their effect in weld bead width. the
predication accuracy isbetter in ANFISmodel than
ANN modd.
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