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Why is it important to monitor welding defects?

Welding quality plays a vital role in the durability and effectiveness of welding structures. Therefore,it is

essential to monitor welding defects to ensure welds quality. Manual inspection,analysis and evaluation of

welding defect images is difficult due to the non-uniformity in their shape,position,and size.

 

How are welding defects identified?

Welding defects can be identified using various inspection methods,which can be broadly categorized into

non-destructive testing (NDT) and destructive testing. 1. Visual Inspection The simplest and most

cost-effective NDT method,where a trained inspector examines the weld visually for surface defects such as

cracks,porosity,and misalignment.

 

Why do we need deep learning to identify welding defects?

Manual inspection,analysis and evaluation of welding defect images is difficult due to the non-uniformity in

their shape,position,and size. Hence the use of deep learning techniques to identify welding defects is more

accurate and reliabledue to the adequate training data samples,which helps to identify welding defects with

greater accuracy.

 

What is a weld defect?

This defect typically manifests as protrusions, uneven or overly pronounced weld beads that extend beyond

acceptable dimensions, creating surface irregularities such as bumps or ridges.

 

What affects the quality of the welding process?

Minor deviationsin the welding process can result in serious defects,like collapse,cracks,porosity,burn,welding

hole,etc,thus affecting the quality of the welding process ,. In addition,welding quality is also affected by the

types of welding materials used and the types of welded joints ,.

 

How many defect classes are there in a laser welding defect dataset?

The main contributions of this paper are: A novel laser welding defect dataset is developed that includes seven

defect classesand one normal class. The up-sampling technique is used to overcome the imbalanceness in the

dataset according to the majority class labels.

.With the advantages of high efficiency, high precision, good effect, easy automation and integration, steel

laser welding machine is widely used in various industries, ...

The detection of weld defects by using X-rays is an important task in the industry. It requires trained

specialists with the expertise to conduct a timely inspection, which is costly and cumbersome. Moreover, the

process can be ...
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Currently, advancements in ultrasonic technology and C-scan imaging indicate unique advantages for

detecting welding defects through ultrasonic imaging. This paper ...

In the shipbuilding industry, the non-destructive testing for welding quality inspection is mainly used for the

permanent storage of the testing results and the radio-graphic testing which can visually inspect the interior of

the welded part. ...

In 2022 Bonikila et al. (2022) introduced a non-destructive welding detection technique and a machine

learning approach to precisely diagnose weld defects and mitigate ...

Numerous computer-aided techniques have been created to automatically detect defects and imperfections in

welding radiography images. The purpose of these strategies is to circumvent ...

This guide introduces the most common types of welding defects with definitions, diagrams, detection

methods, causes, preventive measures, and effective remedies.

Magnetic Tile Defect Grayscale images of magnetic tile surfaces with various defect types and corresponding

segmentation masks. 2018: Image: 248x373: C (6) 1.344: : Real: JPG, PNG? Link: TIG Welding Grayscale

images of a ...

The weld microstructure and common metallurgical defects, as well as mechanical and electrical properties of

joints are discussed. In addition, the effects of laser welding ...

Welding defects normally result from incorrect welding styles, material selection, ability, or machine settings

which include welding velocity, cutting edge, and voltage. There are numerous alternatives for resolving a ...

The recall rate of the original YOLOv4 model for detecting internal defects in aluminum alloy welds is

relatively low. To address this issue, this paper introduces an ...

Welding defects have a significant influence on welding quality and structural strength, and the rapid and

accurate detec-tion of welding defects is required. In order to ...

To reduce the effect of small size of welding defect on detection task, Xiaopeng Wang et al. [150] proposed a

Zoom in on the Target Network (ZIOT) to detect welding defect in the target ...

The welding industry plays a fundamental role in manufacturing. Ensuringweld quality is critical when safety,

reliability, performance, and the associated cost are taken into account. A ungsten inert gas (TIG) weld quality

...

Automatic weld defect detection based on real-time X-ray image plays a vital role in improving the
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automation level of radiographic inspection in industry.

Welding defects cause differences in the density of the material and, as a result, in the amount of energy

absorbed or transmitted Fig. 1 shows the appearance of some welding ...

1. Various weld defects such as undercut, lack of penetration, porosity, and cracks can occur during welding.

Proper joint preparation and welding technique are important to prevent defects. 2. Common weld defects ...

Traditional Image Processing Techniques (IPT), used for automating the detection and classification of weld

defects from radiography images, have their own limitations, which can be overcome by ...

The detection effect is shown in Fig. 9, where (a) is the microscopic image of the welding defect and (b)(c)(d)

are three consecutive frames of magneto-optical image for ...

In this paper, several techniques, including multiple edge detection, detection channel, and threshold

segmentation, were used to accomplish image processing of weld ...

X-raying welds involves using an x-ray machine to take an image of the weld area and then analyzing that

image for potential flaws. ... PAUT scan of weld, X-ray image of same defect, bottom- Actual weld defect. ...

by using ...

Each image is meticulously labeled to highlight the presence of specific welding defects, facilitating the

development and evaluation of machine learning models for defect detection ...

In this study, we present a novel collection of 3,736 laser welding images which are labeled with eight classes.

This dataset contains both normal and defective classes collected ...

tivity is the incidence of weld defects, usually at high currents and welding speeds [3]. Besides, a sub-optimal

utilization of welding machines implies expensive losses in production, e.g. ...

In this paper, a novel automated vision system is introduced to detect and assess the welding defects of gas

pipelines from the radiographic films. The proposed vision system ...

Developed a laser thermography system for noncontact, nondestructive, real-time weld inspection. Enhanced

defect detection using thermal response magnification ...

In this paper, we present a multisensor fusion-based digital twin for in-situ quality monitoring and defect

correction in a robotic laser-directed energy deposition process. Multisensor fusion...

A welding machine energy storage capacitor functions as an electrical component that stores energy for later
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use, enabling efficient welding processes, ensuring high-quality welds, and ...

Recently, studies have been conducted on the classification of abnormal laser welding images using deep

learning, offering promising prospects for effective welding defect detection. In this ...

Nondestructive testing plays a vital role in the welding process. Nondestructive testing methods commonly

used in welding include ultrasonic testing, X-ray testing and ...

To further illustrate the superiority and robustness of the AETMC-FCVT model in the classification of

magneto-optical infrared welding defects, we compared it with the latest ...

inclusions, non-melting and non-welding, violation of the weld shape, and other defects (Figure1). In our case,

the mathematical model of the image containing the defect can ...
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