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Executive Summary 
 

 
This thesis provides an insight into how the composition of fabric and weave structure 

influences the seam slippage in woven fabric with reference to six materials chosen and these 

are Herringbone, Matt, Satin, Zig-zag, Plain and Dogs Teeth weave. One of the most important 

areas of quality assurance and determination of the stability of a garment is the seam slippage 

which is the movement of the yarns that are close to a certain stitched seam under the pressure. 

Fabric Sewing with plain lockstitch to ensure consistency and under standardized conditions 

(ISO 13936-2 and ASTM D1683). All fabric is sewing with plain lockstitch to ensure under 

standardized condition. The experiment was intended to make comparisons in seam 

performance between various weave structures and which compositions offer the best 

resistance to seam failure. It was found that the Plain weave fabrics had the least seam slip 

which was attributed to the maximum interlacing points and high friction of the yarns. By 

comparison the Satin and Matt webs exhibited the greatest seam slip, which was caused by the 

length of their floats and the decreased friction between yarns. Aesthetic and performance 

proved to be moderate with Herringbone and Dogs Teeth weaves and functional performance 

was also moderate with Zig-zag weave, which gave variable results with the tension of the 

yarns and finishing. The results prove that seam durability is dependent on the weave density 

and fiber composition simultaneously. Fabrics that are rich in cotton, and are tightly interwoven 

are always superior over polyester-rich and float-heavy structures. Higher density of the 

stitches or finishing treatments are the reinforcement strategies proposed to prevent the fabric, 

which is likely to slip. The study can be of importance to the field of academics and industry 

by offering a systematic assessment of the seam slippage on different woven fabrics. It 

underscores the significance of composition-based design in lowering the level of garment 

rejection, sustainability, and consumer satisfaction. 
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Chapter 1: Introduction 
 

 

1.1 Background and Context: 

 

Seam Slippage is a challenge the woven fabric, especially in apparel and technical textile. It is 

a phenomenon that is caused on the yarns that are closer to a stitched seam when they start to 

dislocate due to stress, causing a seam failure, lower durability and lower product quality. 

Fabric composition, weave structure, yarn properties/ nature and seam construction methods 

have a strong power in the phenomenon. Among them, the fiber composition and the type of 

weave determine the final outcome of the frictional resistance between the yarns and the 

possibility of resist the loads applied to it. Various types of weaves, including Plain, 

Herringbone, Matt, Satin, Zag-Zag and Dogs Teeth, have different Interlacing positions and 

yarn positions, which influence directly seam performance. These structural variations are the 

issues that the textile engineers and manufacturers must understand to maximize fabric design 

in order to be durable and consumer-satisfying. 

 

1.2 Significance and Motivation: 

 

There are rising demands of quality, durable, and sustainable fabrics in the textile industry. 

One of the most widespread reasons that garments are rejected in factories is seam failure, 

which costs the companies money and causes the loss of consumer confidence. This study gives 

useful information towards: 

 

• Enhancing the performance of garments. 

• Lessening waste in production and help in sustainability. 

• Advising manufacturers towards choosing the best blends of fabrics and seam 

structures. 

 

 1.3 Aims and Objectives: 

 

Thesis set out is critically assess how the composition and structure of fabric affect seam 

slippage in woven structures. Objectives are: 
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• To explore the behavior of seam slippage of six types of woven fabrics (Herringbone, 

Matt, Satin, Zig-zag, Plain, Dogs Teeth). 

• To examine the woven density and interlacing points on seam integrity. 

• To create a seam performance of a comparison on various compositions under 

standardized test conditions. 

• To advise on the best fabrics and seam combinations to use in industries. 

 

1.4 Problem Statement (CEP): 

 

Textile engineering has managed to overcome the challenges of textile engineering; however, 

seam slippage still occurs in a textile, particularly in a fabric that has long floats or less 

interlacing. Comparison of various types of weaving types on the same seam construction is 

not given much comparative analysis as per available literature. This gap in the project has 

been filled by carrying out controlled seam slippage tests on six types of woven fabrics all sewn 

on a plain stitch to ascertain the effect of the composition and weave structure on the seam life. 
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Chapter 2: Literature Review 

 

The slippage of the seam is considered to be one of the most serious performance problems of 

woven fabrics. It is a condition that takes place when stitches are stitched near a seam, the 

surrounding yarns start shifting with the pressure causing the seam to fail and make it less 

durable. It has always been pointed out by researchers that seam slippage can be affected by a 

variety of factors such as fiber structure, yarn density, weave pattern, type of seam, stitch 

density and properties of sewing thread. Of them, weave design and fabric composition are the 

most ultimately important in terms of seam integrity. A number of studies have been conducted 

to investigate the contribution of fiber composition in seam performance. The friction between 

the yarns tends to be greater and therefore the cotton fabrics have low seam slippage whereas 

polyester fabrics having the smoother surfaces tend to slip more easily under the load. Blended 

fabrics can offer a compromise of durability and seam integrity but the prevailing fiber type 

normally determines performance. As an illustration, cotton/polyester blends are known to 

have lower opening of the seam than pure polyester fabrics, whereas viscose-rich fabrics tend 

to have moderate seam strength, and tend to suffer yarn breakage. Density of yarns and seam 

structure are also considerable. The study conducted on linen and cotton fabrics showed that 

increased yarn density lowers the openings of the seam whereas seam type and stitch density 

affect the distribution of stress along the seam. Examples of these seams are lockstitch seams 

which are more stable than the chainstitch seams. Overall, the influence of needle size, as well 

as sewing tension has been found to influence seam slippage and puckering and it is important 

to note that controlled sewing parameters play a vital role in experimental studies. Fabrics that 

have more interlacing points in them like plain weave are more resistant to seam slippage. 

Conversely, more susceptible to yarn displacement are satin and mat weaves whose rows of 

interlacements are longer and consist of fewer rows of floats. Standardized testing procedures 

have been designed that measure seam slippage in woven fabrics. The ISO 13936-2 (Fixed 

Load Method) is used to test the opening of seams under defined load whereas ASTM D1683 

uses force perpendicular to the seam to test the strength and failure of the seam. These criteria 

make sure that the results of the various studies are reproducible and comparable, and are 

therefore necessary in academic research and the industrial world. Although such contributions 

are made, research gaps are still present. The types of common fabrics studied include cotton, 

linen and denim, and little comparative analysis has been done on the decorative weaves. Very 

little studies have been undertaken to test structures such as herringbone, zig-zag and dog teeth 
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under the same seam constructions. This gap is filled by studying six types of woven fabrics 

that are sewn using plain stitch and thus isolating the impact of the composition of a weave on 

the slippage of the seam and gives a very thorough comparison of structural performance. 
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Chapter 3: Methods / Implementation 

 

Six types of woven fabrics were used in the conduct of the experiment and they included 

herringbone, matt, satin, zig-zag, plain and dog teeth. The selection of these fabrics was 

motivated by the fact that they constitute large diversity of weave structures, including tightly 

interlaced plain weave and float-heavy satin weave, which made it possible to thoroughly 

compare the behavior of seam slippage. All fabric samples were hemmed to similar 

standardized sizes and stitched with a plain lockstitch seam so that there would be a consistency 

between and among all tests. All seams were sewn in polyester and stitched at 8 stitches per 

centimeter, and seam allowance of 1.5 cm. The equipment used comprised of a universal tensile 

tester and seam slippage testing equipment, which was modified to ISO 13936-2 (Fixed Load 

Method) and ASTM D1683 standards. 

 

Seam slippage is a part of sewing defect (seam and construction). This is a seam slippage in 

woven fabric which we are analyzing now:  

 

3.1 Materials and Equipment: 

 

To analyzing seam slippage in woven fabrics, Materials and Equipment were used: 

3.1.1 Fabric Selected:  

• Herringbone weave- diagonal V-shaped, middle seam resistance. 

• Zig-zag weave- decoration structure, performance variability of the seam. 

• Plain weave- highest number of interlacing, highest resistance to slip. 

• Matt weave – Bundle yarns, less interlacements. 

• Satin weave – Long floats, smooth surface and slipping 

• Dogs Tooth: Twill, weave, strong seam. 

 

3.1.2 Seam Construction: 

• Stitch: Plain Lockstitch 

• Thread Count: 45 Tex 

• Thread types: Cotton 

• Stitch Length: 12/13 per inch 
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• Seam allowance: 1.5 cm  

 

3.1.3 Equipment Used:  

• Universal Tensile Testing Machine – to impose load and seam opening. 

• Seam slippage equipment - certified to ISO 13936-2 and ASTM D1683. 

• Sewing machine - to make standard samples of seams. 

• Conditioning chamber - to provide normal atmospheric conditions (20 -2 deg C, 65 

-2% RH). 

 

3.2 Experimental or Design Methods: 

 

3.2.1 Experimental Flowchart: 

 

 

 

 

 

Figure Experimental Flow Chat 

 

 

 

 

 

Figure 3.1 Experimental Flow Chart  
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3.2.2 Fabric Swatch: 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                         Figure 3.2 Herringbone weave  

 

 

 

 

 

 

 

 

 

 

 

 

                                                Figure 3.3 Zig-zag weave 
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                                                          Figure 3.4 Plain weave  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                         Figure 3.5 Matt weave 
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                                                            Figure 3.6 Satin weave  

 

 

 

 

 

 

 

 

 

 

 

 

                                                          Figure 3.7 Dogs Tooth 
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3.2.3 Fabric GSM Swatch: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 3.8 Herringbone GSM 

 

Figure 3.9 Zig-zag GSM 

Figure 3.10 Plain GSM Figure 3.11 Matt GSM 

Figure 3.12 Satin GSM Figure 3.13 Dogs Tooth GSM 
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3.2.4 Sample Preparation: 

• Woven fabric selected: Herringbone, Matt, Satin, Zig – zag, Plain, Dogs Teeth 

• Every fabric in the form of standardized test samples (10 cm * 28 cm). 

• Seams made of plain lockstitch and polyester thread. 

• Stitch Length of 12-13 per inch. 

• Seam allowance 1.5 cm 

• All the samples were conditioned at normal atmospheric conditions. 

 

3.3.5 Testing Procedure: 

• Universal Tensile Testing Machine (UTM) was used to test seam slippage with seam 

fixtures. 

• According to applied load ISO 13936- (Fixed Load Method). 

• Measuring the slippage tearing mm at given weight. 

•  All types of fabrics were tested three times to provide statistical reliability. 

 

3.2.6 Before Tasted Sample: 

 

1. Herringbone weave 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.14 Herringbone weave before Tested 
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2. Zig-zag weave: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.15 Zig-zag weave before Tested 

 

3. Plain weave 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.16 Plain weave before tested 
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4. Matt weave: 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.17 Matt weave before Tasted  

 

5. Satin weave: 

 

 

 

 

 

 

 

 

 

 

Figure 3.18 Satin weave Before Tested  
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6. Dogs Tooth: 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.19 Dogs Tooth Before Tested 
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3.3 Data Collection and Quality Control: 

 

3.3.1 Data Recording: 

• Measures of seam slippage in millimeters were taken after every step of the load. 

• Each fabric composition and type of seam were tabulated as results. 

3.3.2 Repetition for Reliability: 

• The tests were done on each sample thrice. 

• To determine consistency, mean values, standard deviations were computed. 

3.3.3 Quality Control Measures: 

• To prevent the errors in measurements, machines were calibrated in advance prior 

to every test. 

• Testing was done under conditions of environmental control (temperature, 

humidity). 

• Seam allowance was maintained as per sample. 

 

3.3.4 Standards Compliance: 

• All tests were made as per IS0 13936-2 (Determination of seam slippage 

resistance) and ASTM D1683 (Seam strength testing). 

• The integrity of the data was kept through ethical reporting. 

 

3.3.5 Observation and Data: 

 

Herringbone weave: 

Specimen Directions Maximum Force (N) Elongation at Max. Force (mm) 

01 Warp 199.54 16.03 

02 Weft 171.41 20.49 

 

Table 3.1 Herringbone weave 

 



 

Page | 16  

 

©Daffodil International University 

Zig-zag weave: 

Specimen Directions Maximum Force (N) Elongation at Max. Force (mm) 

01 Warp 197.16 19.70 

02 Weft 218.23 18.66 

 

Table 3.2 Zig-zag weave 

Plain weave: 

Specimen Directions Maximum Force (N) Elongation at Max. Force (mm) 

01 Warp 182.35 29.28 

02 Weft 145.88 18.66 

 

Table 3.3 Plain weave 

Matt weave: 

Specimen Directions Maximum Force (N) Elongation at Max. Force (mm) 

01 Warp 199.54 16.03 

02 Weft 171.41 20.49 

 

Table 3.4 Matt Weave 

Satin weave: 

Specimen Directions Maximum Force (N) Elongation at Max. Force (mm) 

01 Warp 113.11 51.16 

02 Weft 167.56 12.87 

 

Table 3.5 Satin Weave 

Dogs Tooth: 

Specimen Directions Maximum Force (N) Elongation at Max. Force (mm) 

01 Warp 178.07 36.41 

02 Weft 205.32 22.99 

 

Table 3.6 Dogs Tooth 
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Chapter 4: Results and Discussion 

 

4.1 Presentation of Results: 

 

The seam slippage experiment was performed on six types of woven fabrics, namely, 

Herringbone, Matt, Satin, Zig-zag, Plain and Dog zigzag with a plain lockstitch seam. 

According to the ISO standard 13936-2 and ASTM D1683 standards, the displacement of the 

yarns next to the seam was checked at a constant load of 180 N. 

Seam Performance of the fabrics: 

 

• Plain weave was the one with the lowest seam slippage, and the least seam opening 

since it has the highest number of interlacing points and a great friction of the yarn. 

• Herringbone structure exhibited low to moderate seam slip as the diagonal structure 

dispersed stress and yet gave the yarns some freedom to move. 

• Dogs Teeth weave was found to have moderate slippage of the seam, which is based 

on the twill-based diagonal orientation, which is not as stable, as opposed to plain 

weave. 

• Zig-zag weave has variable outcomes and performance of the seams are greatly reliant 

on the tension of the yarns deposited, and the finishing treatment. 

• Matt we’ve had a high seam slip, which was explained by grouped yarns and fewer 

interlacements. 

• Satin weave was the most slippery seam as it had long floating and surface smoothness 

that allowed the migration of the yarn to stress. 
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4.2 Comparative Table: Seam slippage Result: 

 

Material 
Warp Max Force 

(N) 

Warp Elongation 

(mm) 

Weft Max Force 

(N) 

Weft Elongation 

(mm) 

Plain 182.35 29.28 145.88 7.54 

Herringbone 152.4 14.53 211.47 37.16 

Satin 113.11 51.16 167.56 12.87 

Docs Tooth 178.07 36.41 205.32 22.99 

Matt 199.54 16.03 171.41 20.49 

Zigzag 197.16 19.7 218.23 18.66 

 

Table 4.1 Comparative Table 

 

Key Observations: 

• Highest Strength of Warp, Matt (199.54 N) & Zig-zag (197.16 N). 

• Highest Strength of Weft, Zig-zag (218 N) & Herringbone (211.47 N). 

• Maximum Warp Elongation: Satin (51.16 mm), which is flexible and weaker. 

• Maximum Weft Elongation: Herringbone (37.16 mm) which was a combination of 

strength and stretch. 

• Balanced Performance: Docs Tooth demonstrates good values both in the warp (178.07 

N) and weft (205.32 N) and middle elongation. 
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For Herringbone Weave, 
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For Zig-zag Weave, 
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For Plain Weave, 

  

 



 

Page | 22  

 

©Daffodil International University 

For Matt Weave,  
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For Satin Weave,  
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For Dogs Tooth Weave,  
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4.3 Graph Chart: 

 

For Herringbone Weave, 

 

Figure 3.20 Herringbone Weave Graph 
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For Zig-zag Weave, 

Figure 3.21 Zig-zag Weave Graph 
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For Plain Weave, 

 

 
Figure 3.22 Plain Weave Graph 
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For Matt Weave,  

Figure 3.23 Matt Weave Graph 
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For Satin Weave,  

 

Figure 3.25 Satin Weave Graph 
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For Dogs Tooth Weave, 

 

Figure 3.26 Dogs Tooth Weave 
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4.4 Experimental Photo: 

  

Herringbone weave 

Zig-zag weave 
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Matt Weave 

Satin Weave 
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Plain weave 

Dogs Tooth 
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4.5 Discussion:  

 

The results validate the fact that weave structure and interlacing density are key issues that determine 

the seam durability. Fabrics whose structure is well interlaced (plain weave) are more resistant to 

slipping of seams, whereas fabrics with long floats (satin, matt) are more likely to have their yarns 

moved. Ornamental weaves like herringbone and dog’s teeth are a compromise of beauty and moderate 

seam strength, and cannot be compared to the dependability of plain weave. The fabrics with cotton 

content were mostly characterized by lower seam slippage as friction among the yarns was greater and 

the polyester ones were characterized by a high seam slippage because of their smooth surfaces. This 

implies that design of weaves and composition of fibers should be combined when designing fabrics to 

be durable. These results prove the fact that the structure of weave and fiber composition are crucial to 

the durability of seams. Fabrics that interlace more tightly will not allow opening of seams, whereas 

float-heavy structures can easily be displaced. Fabrics with more cotton tended to do better than fabrics 

with more polyester and it can be noted that the composition and the weave design can both influence 

the reduction of seam failures. Industrially the findings point to the fact that the collection of fabric and 

the making of seams should be optimized to minimize the percentage of garment rejection and enhance 

the quality of products. The high seam strength enables sustainability as it enhances the life of the 

garment and minimizes the waste of the textile. 
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Chapter 5: Professional Responsibilities 

 

5.1 Codes and Standards: 

This work was conducted according to the international standards of textile testing. The 

assessment of seam slippage was done according to ISO 13936-2: Textiles Determination of 

seam slippage resistance and ASTM D1683: Standard Test Method for Failure in sewn 

seams. These codes allowed consistency, comparability and reliability of the results. 

Adherence to such standards also brings the project in line with what is happening in the 

industry, and the findings can be used in a real-life manufacturing environment. 

 

5.2 Ethics and Health & Safety: 

The ethical responsibility was upheld by making sure that experimental data were reported in 

an accurate way and not manipulated. There were transparency and integrity in all testing 

processes. Laboratory work was conducted with regard to health and safety where sewing 

machines, tensile testers, and sharp tools were handled safely. Risks of accidents have been 

minimized by proper training and supervision of the processes and the environmental 

conditions were under control to achieve reliable testing results. 

 

5.3 Socio-cultural and Environmental Impacts: 

The seam durability has a direct impact on the consumer confidence and the cultural views on 

the quality of the garments. Decorative weaves, including herringbone, zig-zag, dog teeth, etc., 

are considered to be beautiful, but their moderate seam strength points to the compromise 

between the beauty and functionality. Durable seams can also be used to conserve the 

traditional woven textiles and uphold cultural identity in most contexts. Poor seam performance 

has the environmental consequences of garment rejection, shortened lifespan and textile waste. 

Fabrics with a high percentage of cotton would work better yet they need sustainable farming 

and polyester fabrics contain microplastic. In general, the enhancement of seam durability 

decreases losses in the industry, increases consumer satisfaction, and helps to support the 

ethical and sustainable production of textiles, in accordance with the requirements of the UN 

Sustainable Development Goals. 
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Chapter 6: Project Management and Finance 

 

6.1 Work Breakdown and Timeline: 

 

The timeline of the project was well structured to last between 22 to 35 days, which followed 

a clear schedule of tasks to accomplish accuracy, quality control and delivery on time. The 

significant activities and their estimated time are listed below: 

 

Day 1-3: Theories and Pre-planning 

• Selection of research topic. 

• Identify Research Goal. 

• Discussion with supervisor. 

• Development of outline of first project. 

 

Day 4-8 Background Study and Literature Review 

• Gathering of pertinent research papers, books and testing standards. 

• Survey of studies on seam slippage in woven fabrics. 

• Work on the elaboration of a complex theoretical base. 

 

Day 9-13: Preparation of Material and Sample 

• Fabrics Herringbone, Matt, Satin, Zig - zag, Plain, Dogs Teeth. 

• Plain Lockstitch machines: Cutting and sewing of samples. 

• Updating of regular specimens with plain stitch seam. 

 

Day 14-20: Laboratory Testing 

• Testing Results Seam slippage test, which involves ISO 13936-2 (Fixed Load Method) 

and ASTM D1683 (Seam Strength Test). 

• Application of Universal Tensile Testing Machine (UTM). 

• Several repetitions done to achieve accuracy and reliability. 

 

Day 21-25: Data Analysis 

• Classifying and categorizing data received. 

• Calculation of averages and the comparison of seam performance of the six fabrics that 
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were woven. 

• Drawing of tables and graphs to demonstrate differences. 

 

 

Day 26-32: Report Writing 

• Writing chapters: Introduction, Methodology, Results, Discussion and Professional 

Responsibilities. 

• Figures, tables and formatting based on the format in the university. 

• Day 33-35: Checking and Submission of Plagiarism. 

• Editing and fixing of typing mistakes. 

 

Day 33-35: Checking and Submission of Plagiarism 

• Editing and fixing of typing mistakes. 

• Final draft preparation. 

• Similarity index check. 

• Project submission. 

 

6.2 Budget and Cost–Benefit: 

The budget covered expenses on material purchase, thread, machine, and testing in the 

laboratory. Although first costs were average, the cost benefit analysis revealed that, increasing 

seam durability will lead to decreased garment rejection rates, greater consumer satisfaction 

and sustainable production. Therefore, the long-term gains are more than the short-term 

expenses. 

 

6.3 Risk Management: 

The risks that were considered were poor stitching, machine failure and variability of samples. These 

were addressed by being extremely careful in quality control, calibration of the machines and retest. 

Resiliency of the project was ensured by backup equipment and standardization procedures. Through 

open reporting, ethical risks like misrepresentation of data were prevented. 
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Chapter 7: Conclusions and Recommendations 
  

7.1 Conclusions:  

 

In this paper, the seam slippage of six types of woven fabrics Herringbone, Matt, Satin, Zig-

zag, Plain and Dogs teeth were studied with plain lockstitch seams that were tested in ISO 

13936-2 and ASTM D1683 standards. The findings proved that the weave structure is a 

determining factor in seam durability. The highest number of interlacing points in plain weave 

gave minimum seam slippage whereas the long floats in satin and mat weaves had the highest 

seam opening. Such ornamental designs as herringbone, zig-zag, and dog’s teeth were in 

between, offering some resistance but not as much as plain weave and somewhere between 

aesthetics and functional use. Seam performance was also dependent on fiber composition. 

Fabrics with a high content of cotton tended to resist unfolding of seams than fabrics with high 

content of polyester because of increased friction between the yarns whereas fabrics composed 

of polyester tended to give way to stress forces with ease. These observations point to the fact 

that the design and composition of the fiber should be regarded as a whole when designing 

fabrics to be durable. In an industrial sense seam failure has continued to be a key contributor 

to cloth rejection and seam and fabric optimization can reduce wastage, improve product 

quality and consumer satisfaction. High-quality seams also lead to the sustainability in terms 

of the longevity of the garments and decreasing the volume of waste of the textile, which aligns 

with the UN Sustainable Development Goals. 

7.2 Recommendations: 
 

According to its findings, some recommendations are possible. When it comes to applications 

that demand high seam durability, plain weave or cotton-rich should be given preference. The 

decorative weaves must be applied carefully in the high-stress sections of the garments, and 

the reinforcement must be made to strike the right balance between the looks and the 

performance. The decorative weaves must be applied carefully in the high-stress sections of 

the garments, and the reinforcement must be made to strike the right balance between the looks 

and the performance. These researches would help to increase the relevance of seam durability 

study and will yield more information at the academic and industrial levels. 
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