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ABSTRACT 

Machine Learning is the fast emerging technology which is poised to dominate in almost all 

walks of life. Machine Learning not only analyses data, but also predicts future 

responses/actions aimed towards greater results. Artificial Intelligence will be the prime 

support system for human resources, human actions and performances in all areas of 

application. In TIG welding process it is easy to control heat input into parent materials and 

weld formation, to improve arc stability, to reduce thermal distortion and to achieve fine 

grains in the weld zone. In TIG welding, because of the cyclic variation of heat input, the 

weld pool volume and its fluid flow field and the temperature distribution change 

periodically. In this paper the effect of tungsten inert gas welding process has been studied. 

Input parameters such as peak current, base current, pulse frequency and pulse on time are 

taken to predict the tensile strength, hardness and grain size. We use machine learning linear 

regression to predict the output. 
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1. INTRODUCTION 

Pulsed current tungsten–inert-gas welding is widely used in manufacturing important 

structures and products because it has quite a few advantages and practical benefits. With this 

process, it is easy and convenient to control heat input into parent materials and weld 

formation, to improve arc stability, to reduce thermal distortion and to achieve fine grains in 

the weld zone. The weld pool configuration and the temperature profile around the pool are in 

a quasi-steady state under the action of constant current arc welding. However, in pulsed 

current TIG welding, because of the cyclic variation of heat input, the weld pool volume and 

its fluid flow field and the temperature distribution change periodically. During the action of 

the pulse current, Ip, the temperature in the work piece rises and the dimension of the pool 

grows, whereas during the action of the base current, Ib, the temperature falls, the pool 

solidifies, and the dimension of the pool is decreased. Conventional arc pulsation involves 

using the power supply to rapidly alternate the weld current from a high to a low value. In 

some cases, materials and weld joints that are difficult to weld with a nonplused arc may be 

welded using a pulsed arc technique. Arc pulsation involves four welding parameters: peak 

current, background current, pulse width, and pulse frequency. These parameters affect arc 
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force and stability and the resultant weld speed and quality. This is a tedious manual time 

consuming process. Costly rare materials are wasted and consume time, effort and money.  

Machine learning is employed in almost every field nowadays.  Starting from the 

recommendations based on our interest to filtering systems in our email inbox everyone is 

somewhere dependent on one or several of the machine learning systems. With internet 

becoming more personalised, machine learning is very popular and is the key component of 

the future. Machine learning is making the system to act without being explicitly 

programmed that is allowing the computer to learn automatically. The various applications 

includes video surveillance, e-mail spam filtering, online fraud detection, virtual personal 

assistance like Alexa, automatic traffic prediction using GPS and many more. 

Machine learning algorithms are broadly classified into supervised and unsupervised 

algorithms. Supervised learning is a method in which we train the machine using data which 

are well labelled or the problem for which answers are well known. Then the machine is 

provided with new set of examples and the supervised learning algorithm analyses the 

training data and comes out with predictions and produces a correct outcome from labelled 

data. Unsupervised learning is the training of machine using information that is neither 

classified nor labelled and allowing the algorithm to act on that information without 

guidance. Reinforcement learning approach is based on observation. The network makes a 

decision by observing the environment. If observation is negative, the network adjusts its 

weights to be able to make a different required decision the next time. 

2. RELATED WORKS 

Ahamed [2] developed an automated system to analyse and classify wheat seeds using k-

means clustering algorithm. A higher confidence level and faster classification rate is 

achieved. Haroon [3] performs seed classification using Weka tool. Multifold cross validation 

is employed.  L. Lin and et al [4] introduced a method based on fuzzy theory by considering 

the characteristics of wheat seed which helps in recognition the seed type. Tabu search 

method employed. M. R. Neuman and et al [5] developed a workstation assisting in cereal 

grain inspection for classifying purposes video colorimetry methodology is proposed to help 

measuring color of cereal grains. The classification of chickpea seeds varieties was made 

according to the morphological properties of chickpea seeds, by considering its 400 samples 

which includes its four varieties; Kaka, Piroz, Ilc and Jam [6]. A machine vision composed 

with the established neural network architectures could be used as a tool to attain better and 

more impartial rice quality evaluation according to the business point of view [8]. 
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3. PROPOSED WORK 

3.1. Dataset 

 The TIG welding Dataset consists of Input parameters  peak current, Base current, 

Pulse frequency and pulse on time. The output parameters are Tensile Strength, Hardness and 

Grain size. Around 625 data were collected and network model is developed to fit the data 

and predict the output parameters for given new values of input. 

Peak 

Current 

Base 

Current 

 

Pulse 

Frequency 

 

Pulse On 

Time 

 

Tensile 

Strength 

 

Hardness 

 

Grain Size 

 

60 20 0 35 790.55 607.29 151.41 

60 20 0 40 807.64 545.25 191 

60 20 0 45 809.73 534.57 200.45 

60 20 3 50 796.82 575.25 179.76 

60 20 3 55 768.91 667.29 128.93 

60 20 3 35 928.77 410.67 261.63 

60 20 6 40 944.61 348.63 301.22 

60 20 6 45 945.45 337.95 310.67 

60 20 6 50 931.29 378.63 289.98 

60 20 9 55 902.13 470.67 239.15 

   
Table 1: Sample from  Dataset 

3.2 Regression 

Here we use Linear regression which is a statistical approach to develop a model 

which represents relationship between a dependent variable that is the output with a given set 

of independent variables (Input Parameters). Since we have multiple inputs we use multiple 

linear regression to model the relationship between four inputs and an output by fitting a 

linear equation to observed data. Three output models developed for Tensile strength, 

Hardness and Grain size. A regression line that gives the minimum error between the 

predicted values and observed values is found. The Residuals are the errors shown in Table 

(2). Root mean squared error (RMSE) and Co-efficient of determination (R
2 

score) are used 

to evaluate the model. Scikit-learn is a machine learning library for python. It consists of 

various inbuilt algorithm like Linear regression, support vector machine, Random forest, 

Decision trees, K-nearest neighbour and more. In order to make predictions we use 

LinearRegression.  
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Tensile Strength Hardness Grain Size 

Table(2): Residual Errors for outputs Tensile Strength, Hardness and Grain size 

 

4. CONCLUSION 

 This work proposes TIG welding output parameter predictions using multiple linear 

regression. A built-in method for linear regression is employed using the Scikit-learn library. 

Using the four Input parameters peak current, Base current, Pulse frequency and pulse on 

time we predict the output parameters Tensile Strength, Hardness and Grain size separately 

by regression. The TIG welding dataset is used to train a regression model and to find a best 

fit line.  

5. REFERENCES 

[1] M. Charytanowicz, J. Niewczas, P. Kulczycki, P.A. Kowalski, S. Lukasik, S. Zak,"  A Complete Gradient 

Clustering Algorithm for Features Analysis of X-ray Images', in: Information Technologies in 

Biomedicine, Ewa Pietka, Jacek Kawa (eds.), Springer-Verlag, Berlin-Heidelberg, 2010, pp. 15-24. 

[2] Ahmad Reza Parnian, Reza Javidan , " Autonomous Wheat Seed Type Classifier System "International 

Journal of Computer Applications (0975 – 8887) Volume 96– No.12, June 2014. 

 

[3]  Raja Haroon Ajaz , Lal Hussain "Seed Classification using Machine Learning Techniques" Journal of 

Multidisciplinary Engineering Science and Technology. 

[4]  L.Lin and L.Suhua, “Wheat Cultivar Classifications Based on Tabu Search and Fuzzy C-means Clustering 

Algorithm”, Fourth International Conference on Computational and Information Sciences, pp. 493-496, 

Aug 2012.  

 

[5] M.R. Neuman, E. Shwedy and W. Bushu , “A PC-based colour image processing system for wheat grain 

grading”, International Conference on Image Processing and its Applications, pp. 242-246, Jul 1989.  

 

[6]  Ghamari, S. (2012). "Classification of chickpea seeds using supervised and unsupervised artificial neural 

networks." African Journal of Agricultural Research, 7(21), 3193-3201.  

 

[7]  Ghamari, S., Borghei, A. M., Rabbani, H., Khazaei, J., & Basati, F. (2010). "Modeling the terminal velocity 

of agricultural seeds with artificial neural networks." Afr. J. Agric. Res, 5(5), 389-398.  

 



 
 

46 | P a g e  
 

[8]  Guzman, J. D., & Peralta, E. K. (2008). "Classification of Philippine Rice Grains Using Machine Vision and 

Artificial Neural Networks". In World conference on agricultural information and IT. 

[9] Priyanka Gaur " Neural Networks in Data Mining", International Journal of Electronics and Computer 

Science Engineering. 

[10] Rojalina Priyadarshini; “Functional Analysis of Artificial Neural Network for Dataset Classification”, 

Special Issue of IJCCT Vol. 1 Issue 2, 3, 4; 2010 for International Conference [ACCTA-2010], 3-5 August 

2010.  

[11] Guoqiang Peter Zhang “Neural Network for Classification- A Survey 2000” IEEE Transactions on systems, 

man and cybermetics- part c: applications and reviews, Vol 30,  

[12] R.Furferi, L. Governi; “Neural Network based classification of car seat fabrics” International Journal of 

Mathematical Models and Methods in Applied Sciences; Issues 3, Vol. 5, 2011.  

[13] E. Hosseini Aria, J. Amini, M.R.Saradjian, “Back Propagation Neural Network for Classification of IRS-

1D Satellite Images” Vol.1, Issue.2, 2003  

[14] Helena Grip, Fredrik Öhberg, Urban Wiklund, Ylva Sterner, J. Stefan Karlsson, and Björn Gerdle, 

“Classification of Neck Movement Patterns Related to Whiplash-Associated Disorders Using Neural 

Networks”, IEEE transactions on information technology in biomedicine, Vol.7, Issue.4,2003.  

[15] Y. Bengio, J. M. Buhmann, M. Embrechts, and J.M. Zurada. " Introduction to the special issue on neural 

networks for data mining and knowledge discovery" , IEEE Trans. Neural Networks.  

[16] M. W. Craven and J. W. Shavlik. "Using neural networks for data mining", Future Generation Computer 

Systems, 13:211–229, 1997. 

[17] Yu-guo Wang, Hua-peng Li ,”Remote sensing image classification based on artificial neural network 

“,International Conference on Computer, Mechatronics, Control and Electronic Engineering (CMCE) , 

Vol.1, Issue.2, 2010. 

 [18] Guoqiang Peter Zhang, “Classification of Breast Cancer Data with Harmony Search and Back Propagation 

Based Artificial Neural Network”, IEEE 22nd Signal Processing and Communications Applications 

Conference, 2014.  

 


