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Abstract
Stitch classification is a critical factor in determining seam behavior, garment longevity, and production consistency 
within apparel manufacturing. Variations in stitch selection often create quality deviations and mechanical weaknesses. 
This study reviews the six stitch classes defined in ISO 4915 and interpreted through ASTM D6193, examining how 
thread paths, interlacing mechanisms, and fabric interactions shape mechanical performance. The comparison shows 
that lockstitches provide controlled structural strength, chainstitches and coverstitches deliver elasticity for dynamic 
fabrics, and overedge stitches support effective edge stabilization. Results indicate that selecting the appropriate stitch 
depends on fabric properties, seam function, and expected load. The review offers a practical engineering perspective 
that supports more reliable seam construction and improved process efficiency. 

Keywords: Industrial Stitches, ISO 4915, ASTM D6193, Seam Engineering, Stitch Mechanics, Lockstitch, Chainstitch, Overedge 
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1. Introduction 
A stitch is the primary mechanical element of any sewn seam, 
created through the coordinated movement of the needle, 
thread, and fabric. The performance of a seam—its tensile 
strength, elasticity, visual uniformity, dimensional stability, and 
susceptibility to failure—is directly governed by the stitch class 
selected for the operation. ISO 4915 offers a standardized coding 
framework that categorizes stitches according to thread path 
geometry, needle–looper interaction, and the point of interlacing 
within the fabric structure. ASTM D6193 extends this foundation 
by outlining recommended applications, diagnostic methods for 
common defects, and performance expectations in industrial 
sewing. 

A comprehensive understanding of stitch classes is essential for 
modern garment engineering. It allows practitioners to optimize 
machine setup, select appropriate thread–needle combinations, and 
engineer seams that balance durability, elasticity, and appearance. 
Such knowledge contributes to reducing critical defects—
including seam cracking, slippage, grinning, skipped stitches, and 

puckering—while supporting compliance with buyer technical 
specifications and minimizing rework. This article advances 
the field by evaluating each stitch class through six uniform 
analytical dimensions: technical structure, mechanical properties, 
stitch variations, operational advantages, practical limitations, 
and industrial applications. This structured approach provides 
a coherent engineering framework that supports precise stitch 
selection across diverse fabric types, production environments, 
and performance requirements. 
A deep understanding of stitch classes enables: 

	 Optimized seam engineering and machine allocation 
	 Enhanced seam durability and product performance 
	 Reduction of defects including seam cracking, slippage, 

skipped stitches, and puckering 
	 Compliance with international buyer requirements 
	Efficient workflow and reduced rework rates 

This article systematically evaluates each stitch class through six 
critical analytical dimensions: technical structure, mechanical 
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properties, stitch types, advantages, limitations, and industrial 
applications. 

2. Stitch Class Analysis (ISO 4915 / ASTM D6193) 
Industry standards such as ISO 4915 (1991) and ASTM D6193 
(2017) formally classify industrial sewing stitches based on 
thread movement, stitch geometry, seam function, and application 
suitability. According to Carr & Latham and Glock & Kunz 
(2005), stitch classes represent the foundational structural 

taxonomy that governs seam strength, elasticity, durability, and 
fabric compatibility in garment engineering [1,2]. 

Studies by Mukhopadhyay & Chatterjee (2000) further 
emphasize that selecting the appropriate stitch class is essential 
for optimizing seam performance and minimizing defects in both 
woven and knitted materials [3]. 
Below is the consolidated classification:

Class Stitch Range Description Supporting Literature Insight 
100 101–111 Single-thread chainstitch Recommended for temporary seams due to raveling tendency (ISO 

4915, Cooklin, 1997). 
200 201–209 Hand / hand-effect stitches Provides superior aesthetics, used for luxury finishing (Carr & 

Latham, 2008). 
300 301–312 Lockstitches High seam strength, preferred for woven garments (Glock & Kunz, 

2005). 
400 401–410 Multi-thread chainstitches Strong elasticity and stress resistance, widely used in denim and 

sportswear (ASTM D6193). 
500 501–516 Overedge / overlock stitches Essential for knit construction and edge finishing (Cooklin, 1997, 

ISO 4915). 
600 602–612 Flatlock / coverstitch Provides maximum elasticity and comfort, dominant in activewear 

(Mukhopadhyay & Chatterjee, 2000).
Note. This classification follows the stitch coding and definitions provided in ISO 4915:1991 and ASTM D6193:2017. Additional 
explanation and functional context are supported by textile and garment engineering literature, including Carr and Latham[1-6]. 

Table 1 : Stitch Class Analysis According to ISO 4915 and ASTM D6193

Multiple garment engineering studies confirm that stitch class 
classification under ISO 4915 and ASTM D6193 forms the technical 
backbone for modern seam quality analysis [1-4]. These standards 
provide unified guidelines on stitch geometry, thread interactions, 
and functional applications, enabling consistent performance 
evaluation across diverse fabric structures. Integrating these 
stitch classes into production planning enhances seam durability, 
reduces defect rates, and ensures compliance with international 
buyer requirements. 

2.1. Class 100 – Single-Thread Chainstitch 
•	 Technical Structure 
Class 100 stitches are formed using a single continuous thread that 
produces a chain of interlinked loops. The needle penetrates the 
fabric, draws the thread through, and secures the previous loop 
beneath the fabric. There is no bobbin or secondary thread system. 
•	 Mechanical Properties 
	High loop-based elasticity 
	 Low tensile strength 
	 High susceptibility to raveling from the seam end 
	 Low structural rigidity 
	 Minimal resistance to cyclic loading 
•	 Stitch Types — Class 100 (Single-Thread Chainstitch) 
•	 101 – Simple Chainstitch: 

	 A basic single-thread stitch used for temporary joining, 
basting, and lightweight construction. 

•	 102 – Single-Thread Blind Stitch: 
	 Applied in hemming operations where minimal stitch visibility 

is required, especially on delicate or formal fabrics. 
•	 103 – Zigzag Chainstitch: 
	 Provides added elasticity and decorative effect, suitable for 

stretch materials and ornamental seams. 
•	 104 – Multi-Loop Chainstitch: 
	 Formed with multiple loops to enhance seam flexibility and 

visual appearance. 
•	 105 – Decorative Loop Stitch: 
	 Aesthetic stitch used for fashion accents and visible decorative 

seam applications. 
•	 107 – Multi-Loop Decorative Stitch: 
	 High-value decorative stitch ideal for fashion detailing, 

embroidery-style effects, and specialty garments. 
•	 109 – Fagoting Stitch: 
	 Open-work joining stitch creating a ladder-like effect, used for 

decorative seam finishes and design detailing. 
•	 111 – Chainstitch Button Sew-On: 
	 Employed in automated button-sewing machines for secure 

yet flexible attachment of buttons.
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Provides added elasticity and decorative effect, suitable for stretch materials and

ornamental seams.

 104 – Multi-Loop Chainstitch:

 Formed with multiple loops to enhance seam flexibility and visual appearance.

 105 – Decorative Loop Stitch:

Aesthetic stitch used for fashion accents and visible decorative seam applications.

 107 – Multi-Loop Decorative Stitch:

High-value decorative stitch ideal for fashion detailing, embroidery-style effects, and

specialty garments.

 109 – Fagoting Stitch:

Open-work joining stitch creating a ladder-like effect, used for decorative seam finishes

and design detailing.

 111 – Chainstitch Button Sew-On:

Employed in automated button-sewing machines for secure yet flexible attachment of

buttons.

Figure 1: Types of Class 100 Stitches (ISO 4915 Classification)

•	 Advantages 
	 High-speed production capability 
	 Simple mechanical setup 
	 Quick and clean removability 
	 Cost-effective for temporary operations 
•	 Limitations 
	 Poor seam integrity 
	 Not suitable for load-bearing seams 
	 Easily unravels when thread end is released 
•	 Applications 
Temporary operations, basting, lightweight hems, decorative 
stitches, and blind stitching. 

2.2. Class 200 – Hand and Hand-Like Stitches 
•	 Technical Structure 
This class replicates manual needle insertion and withdrawal, 
forming stitches that resemble traditional hand-sewn elements. 
They may be produced manually or by specialized machines 
capable of simulating hand-like movement. 
•	 Mechanical Properties 
	 Low tensile strength 
	 Minimal elasticity 
	 High precision in stitch placement 
	 Aesthetic superiority for fine garments 
•	 Stitch Types — Class 200 (Lockstitch & Multi-Thread 

Construction) 

	 201 – Lockstitch: 
	 Standard two-thread stitch providing high seam strength, 

stability, and clean appearance on both sides. Widely used for 
general apparel construction. 

	 203 – Double Chainstitch: 
	 Formed with two threads to deliver strong, flexible seams. 

Common in waistbands, side seams, and high-stress areas 
requiring elasticity. 

	 204 – Double Lockstitch: 
	 A two-needle lockstitch creating parallel rows for added 

reinforcement. Used in decorative topstitching and structural 
seams. 

	 205 – Zigzag Lockstitch: 
	 A zigzag-pattern lockstitch providing stretch, flexibility, and 

improved edge coverage. Ideal for elastic attachments and 
knit garments. 

	 206 – Zigzag Overedge Stitch: 
	 Combines zigzag movement with overedge coverage to 

prevent fraying. Suitable for finishing raw edges on woven 
fabrics. 

	 207 – Scalloped Overedge Stitch: 
	 A decorative edge-finishing stitch with scalloped loops, 

enhancing aesthetics while securing fabric edges. 
	 209 – Box Tack Stitch: 
	 Reinforcement stitch used in bar-tacking areas such as belt 

loops, pocket openings, and stress zones.
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Figure 2. Types of Class 200 Stitches (Multi-Thread) (ISO 4915 Classification)

 Advantages

 Excellent for invisible finishing

 Superior aesthetic value

 Suited for high-end garment construction

 Limitations

 Low production efficiency

 Labour-intensive (if manual)

 Unsuitable for structural seams

 Applications

Tailoring, decorative hand effects, hemming, invisible joining in luxury garments.

2.3 Class 300 – Lockstitches

Figure 2: Types of Class 200 Stitches (Multi-Thread) (ISO 4915 Classification)

•	 Advantages 
	 Excellent for invisible finishing 
	 Superior aesthetic value 
	 Suited for high-end garment construction 
•	 Limitations 
	 Low production efficiency 
	 Labour-intensive (if manual) 
	 Unsuitable for structural seams 
•	 Applications 
Tailoring, decorative hand effects, hemming, invisible joining in 
luxury garments. 
 
2.3. Class 300 – Lockstitches 
•	 Technical Structure 
Lockstitches comprise two threads—needle and bobbin—
interlocking at the mid-plane of the fabric. This creates a tightly 
secured, symmetrical stitch that remains stable under tension. 
•	 Mechanical Properties 
	 High tensile strength 
	 Very low elongation 
	 High seam stability 
	 Low risk of raveling 
	 Vulnerable to seam cracking in stretch fabrics 
•	 Stitch Types — Class 300 (Lockstitch Variations) 
	 301 – Standard Lockstitch: 
	 A balanced, two-thread lockstitch delivering high seam 

strength and clean appearance on both sides, the industry’s 
primary construction stitch. 

	 304 – Zigzag Lockstitch: 
	 Lockstitch executed in a zigzag motion to provide controlled 

elasticity, essential for stretch seams, lingerie, and elastic 
insertions. 

	 305 – Multi-Step Zigzag Stitch: 
	 reinforced zigzag variant offering improved stretch recovery 

and reduced tunneling, ideal for elastic tapes and decorative 
seams. 

	 306 – Blind Lockstitch: 
	 Low-visibility hemming stitch used when external stitch 

marks must be minimized, often applied in formalwear and 
delicate fabrics. 

	 307 – Cross (X) Lockstitch: 
	 Produces an intersecting X-pattern, offering both decorative 

value and seam reinforcement. 
	 308 – Double Zigzag Lockstitch: 
	 Wider, twin-row zigzag structure enhancing stretch and visual 

impact, used in technical sportswear and elastic-loaded seams. 
	 309 – Multi-Motion Decorative Lockstitch: 
	 Programmable decorative stitch produced by multi-directional 

feed, applied for ornamental detailing and branding. 
	 310 – Double Lockstitch (Two-Needle): 
	 Parallel twin-needle construction used for structural 

reinforcement and decorative topstitching. 
	 311 – Edge-Lock Hem Stitch: 
•	 Used for narrow hems requiring stability with minimal bulk, 

common in lightweight woven apparel. 
	 312 – Elastic Zigzag Hem Stitch: 
•	 Engineered to maintain hem elasticity on knits while 

preventing seam cracking, used in activewear and stretch 
garments.
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 310 – Double Lockstitch (Two-Needle):

Parallel twin-needle construction used for structural reinforcement and decorative

topstitching.

 311 – Edge-Lock Hem Stitch:

Used for narrow hems requiring stability with minimal bulk, common in lightweight

woven apparel.

 312 – Elastic Zigzag Hem Stitch:

Engineered to maintain hem elasticity on knits while preventing seam cracking, used in

activewear and stretch garments.

Figure 3: Stitch Types — Class 300 (Lockstitch Variations) (ISO 4915 Classification)

 Advantages

 Superior structural integrity

 Excellent surface aesthetics

 Highly consistent at high speeds

Figure 3: Stitch Types — Class 300 (Lockstitch Variations) (ISO 4915 Classification)

•	 Advantages 
	 Superior structural integrity 
	 Excellent surface aesthetics 
	 Highly consistent at high speeds 
	 Ideal for woven fabrics requiring dimensional accuracy 
•	 Limitations 
	 Poor elasticity 
	 Requires bobbin winding (production downtime) 
	 Sensitive to tension imbalance 
•	 Applications 
Shirts, trousers, formal garments, denim topstitching, buttonholes, 
reinforcement (bartacking). 
 
2.4. Class 400 – Multi-Thread Chainstitches 
•	 Technical Structure 
This class uses one or more needles in conjunction with looper 
threads, forming interlooped chains that offer significantly higher 
elasticity and strength than Class 100 and Class 300. 
•	 Mechanical Properties 
	 High elasticity 
	 High tensile performance 
	 Excellent seam security 
	 Strong resistance to dynamic loading 
	 Seam grinning possible under poor tension 
•	 Stitch Types — Class 400 (Multi-Thread Chainstitch 

Variants) 
	 401 – Two-Thread Chainstitch: 

	 A high-strength, flexible construction stitch commonly used 
for side seams, waistbands, and high-load garment areas. 

	 402 – Double Two-Thread Chainstitch: 
	 Parallel rows of 401 stitches providing added durability and 

dimensional stability, often applied in heavy-duty apparel. 
	 404 – Three-Thread Chainstitch (Flatseam Type): 
	 Used for flat, low-bulk seams with excellent extensibility, 

ideal for knitwear, sportswear, and activewear. 
	 406 – Coverstitch (Three-Needle): 
	 Produces a professional, flexible hem finish with a cover effect 

on the underside, standard for Tshirt hems and stretch fabrics. 
	 407 – Decorative Multi-Needle Coverstitch: 
	 A multi-needle variant offering decorative parallel lines with 

high elasticity, used in performance apparel and visible seam 
styling. 

	 408 – Multi-Thread Flattened Chainstitch: 
	 Wide, flattened chain formation offering strong stretch 

recovery and smooth surface appearance, suitable for technical 
sportswear. 

	 409 – Elasticized Chainstitch: 
	 Engineered for seams requiring reliable stretch retention, 

commonly used in lingerie, swimwear, and contour garments. 
	 410 – Reinforced Coverstitch (Four-Needle): 
	 A robust multi-needle structure designed for heavy stretch 

applications, ensuring seam stability under dynamic 
movement.
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 407 – Decorative Multi-Needle Coverstitch:

A multi-needle variant offering decorative parallel lines with high elasticity, used in

performance apparel and visible seam styling.

 408 – Multi-Thread Flattened Chainstitch:

Wide, flattened chain formation offering strong stretch recovery and smooth surface

appearance, suitable for technical sportswear.

 409 – Elasticized Chainstitch:

Engineered for seams requiring reliable stretch retention, commonly used in lingerie,

swimwear, and contour garments.

 410 – Reinforced Coverstitch (Four-Needle):

A robust multi-needle structure designed for heavy stretch applications, ensuring seam

stability under dynamic movement.

Figure 4: Stitch Types - Class 400 (Multi-Thread Chainstitch Variants) (ISO 4915 Classification)
Figure 4: Stitch Types - Class 400 (Multi-Thread Chainstitch Variants) (ISO 4915 Classification)

•	 Advantages 
•	 Suitable for stretch fabrics 
•	 Continuous sewing without bobbin interruption 
•	 Durable for high-stress seams 
•	 Limitations 
•	 Higher thread consumption 
•	 Bulkier seam appearance 
•	 Requires careful looper timing 
•	 Applications 
Denim inseams, knit construction, waistband attachment, 
coverstitch hems, and high-performance apparel. 

2.5. Class 500 – Overedge and Overlock Stitches 
•	 Technical Structure 
Class 500 stitches wrap thread(s) around the raw fabric edges 
to prevent fraying. Multi-thread versions combine overedge and 
chainstitch components, producing safety stitches. 
•	 Mechanical Properties 
	 High elasticity and edge coverage 
	 Moderate tensile strength 
	 Reduced fraying and edge distortion 
	 Good recovery in knit fabrics 
•	 Stitch Types — Class 500 (Overedge / Overlock Variants) 
	 501 – Three-Thread Overedge Stitch: 

	 Standard overlock stitch providing edge finishing, seam 
security, and controlled elasticity for knit and woven fabrics. 

	 503 – Three-Thread Overlock (Narrow): 
	 Narrow-width variant ideal for lightweight fabrics, minimizing 

bulk while preventing edge fraying. 
	 504 – Four-Thread Overlock Stitch: 
	 Reinforced overlock combining edge finishing with a built-in 

safety stitch, widely used for garment assembly in knits. 
	 505 – Safety Overlock Stitch: 
	 Dual-component stitch (overedge + chainstitch) offering high 

seam durability for stressbearing construction. 
	 512 – Two-Thread Overedge Stitch: 
	 Lightweight edging solution used for delicate fabrics, lingerie, 

linings, and minimal-bulk finishing. 
	 514 – Four-Thread Mock Safety Stitch: 
	 Simulates the strength of a safety stitch using an integrated 

overlock configuration, efficient for high-speed production. 
	 515 – Five-Thread Safety Stitch: 
	 Combines a three-thread overedge with a two-thread 

chainstitch for maximum seam strength, standard in trousers 
and heavy-duty apparel. 

	 516 – Five-Thread Overlock (Reinforced): 
	 Heavy-duty, reinforced variant offering high seam reliability 

for industrial, workwear, and denim applications.
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Figure 5: Stitch Types — Class 500 (Overedge / Overlock Variants) (ISO 4915 Classification)

 Advantages

 Highly efficient for knit production

 Strong edge reinforcement

 Wide seam flexibility

 Minimal raw-edge curling

 Limitations

 High thread usage

 Complex machine setup

 Potential seam distortion on lightweight materials
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•	 Advantages 
	 Highly efficient for knit production 
	 Strong edge reinforcement 
	 Wide seam flexibility 
	 Minimal raw-edge curling 
•	 Limitations 
	 High thread usage 
	 Complex machine setup 
	 Potential seam distortion on lightweight materials 
•	 Applications 
T-shirts, leggings, sportswear, knit seam joining, safety-stitch 
construction, and general edge finishing. 

2.6. Class 600 – Coverstitches and Flatlock Stitches 
•	 Technical Structure 
Class 600 stitches use multiple needles and loopers to create flat, 
wide, elastic seams. These stitches provide top and bottom thread 
coverage, yielding a comfortable, non-bulky seam. 
•	 Mechanical Properties 
	 Extremely high elasticity 
	 Low profile and skin-friendly seam architecture 
	 Excellent performance under multi-directional stretch 
	 High thread consumption but superior comfort 
•	 Stitch Types — Class 600 (Coverstitch & Flatseam 

Variants) 
	 602 – Two-Needle Coverstitch: 
	 A flexible, low-bulk hem stitch with dual needle lines on the 

top and a cover effect on the underside, widely used in T-shirt 
hems and knitwear. 

	 605 – Three-Needle Coverstitch: 
	 Enhanced coverstitch with three parallel needle lines providing 

superior elasticity and decorative hemming for activewear 
and performance garments. 

	 607 – Four-Thread Coverstitch (Decorative): 
	 Multi-needle decorative coverstitch delivering high stretch 

and bold visual styling, applied in high-end sportswear and 
fashion detailing. 

	 609 – Flatseam Coverstitch: 
	 Low-profile, flattened seam construction minimizing bulk and 

improving comfort, ideal for seamless-look sportswear and 
base layers. 

	 610 – Flatlock Stitch: 
	 Creates a flat, reversible seam by joining fabric edges with 

controlled tension, used in swimwear, activewear, and 
compression garments. 

	 611 – Elasticized Flatlock Stitch: 
	 An elastic variant of flatlock engineering high stretch recovery 

and comfort for contour wear, leggings, and high-movement 
apparel. 

	 612 – Reinforced Flatseam Stitch: 
	 Strength-optimized flatseam providing durability with 

minimal bulk, commonly used in industrial sportswear, 
workwear, and technical garments.
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An elastic variant of flatlock engineering high stretch recovery and comfort for contour

wear, leggings, and high-movement apparel.

 612 – Reinforced Flatseam Stitch:

Strength-optimized flatseam providing durability with minimal bulk, commonly used in

industrial sportswear, workwear, and technical garments.

Figure 6: Stitch Types — Class 600 (Coverstitch & Flatseam Variants) (ISO 4915 Classification)

 Advantages

 Ideal for performance wear and stretch applications

 Provides decorative and structural versatility

 Offers flat seams that reduce irritation

Figure 6: Stitch Types — Class 600 (Coverstitch & Flatseam Variants) (ISO 4915 Classification)

•	 Advantages 
	 Ideal for performance wear and stretch applications 
	 Provides decorative and structural versatility 
	 Offers flat seams that reduce irritation 
•	 Limitations 
	 Requires advanced machine adjustments 
	 Higher operational cost 
	 Skilled operator needed for optimal setup 
•	 Applications 

Activewear, lingerie, swimwear, yoga wear, flatlock seams, 
functional hems, and premium knitwear. 

3. Comparative Performance Summary 
This table summarizes how each stitch class performs in terms 
of strength, elasticity, and functional use. It provides a quick 
reference to support accurate stitch selection based on garment 
type and production requirements.

Class Structural Behavior Strength Elasticity Optimal Application 
100 Single-thread chain loops Low High Temporary seams, basting, lightweight joins 
200 Hand-simulated stitch formation Low Low Tailoring, fine finishing, high-end garment detailing 
300 Balanced two-thread lockstitch High Low Woven garments, formalwear, precision sewing 
400 Multi-thread chainstitch Very High High Denim, workwear, knit seams requiring durability 
500 Overedge/overlock wrap structure High High Knit garment assembly, seam joining, edge finishing 
600 Multi-needle cover/flatseam High Very High Activewear, sportswear, compression garments

Table 2: Stitch Class Performance Matrix

This matrix visually compares stitch classes in terms of strength, 
elasticity, and typical usage, making it easier to choose the right 

stitch for specific garment needs.



 J Textile Eng & Fash Tech, 2026 Volume 8 | Issue 1 | 9

Figure 7: Stitch Class Performance Matrix

This table shows which stitches work best for each fabric type, making it easier to select the right

stitch and ensure better seam performance.

Fabric Category
Recommended Stitch

Class(es)
Technical Justification

Common Industrial

Applications

Lightweight Woven

(voile, chiffon,

georgette, lawn)

301 Lockstitch, 503 Narrow

Overedge

Minimal puckering, low

needle penetration force,

controlled seam appearance

Blouses, women’s tops,

lightweight dresses

Medium-Weight Woven

(poplin, twill, canvas,

shirting)

301 Lockstitch,

304 Zigzag,

515/516 Safety Stitch

High seam stability, balanced

tension, strong load-bearing

capacity

Shirts, trousers,

uniforms

Heavy Woven / Denim

401 Two-Thread

Chainstitch,

402 Double Chainstitch,

516 Five-Thread Overlock

High tensile strength,

resistance to dynamic load,

durable seam

formation

Denim inseam/outseam,

waistband, workwear

Figure 7: Stitch Class Performance Matrix

This table shows which stitches work best for each fabric type, making it easier to select the right stitch and ensure better seam 
performance.

Fabric Category Recommended Stitch 
Class(es) 

Technical Justification Common Industrial 
Applications 

Lightweight Woven 
(voile, chiffon, georgette, 
lawn) 

301 Lockstitch, 503 Narrow 
Overedge

Minimal puckering, low 
needle penetration force, 
controlled seam appearance

Blouses, women’s tops, 
lightweight dresses

Medium-Weight Woven 
(poplin, twill, canvas, shirting) 

301 Lockstitch, 
304 Zigzag, 
515/516 Safety Stitch 

High seam stability, balanced 
tension, strong load-bearing 
capacity 

Shirts, trousers, uniforms 

Heavy Woven / Denim 401Two-Thread Chainstitch, 
402Double Chainstitch, 
516 Five-Thread Overlock

High tensile strength, 
resistance to dynamic load, 
durable seam 
formation

Denim inseam/outseam, 
waistband, workwear

Lightweight Knit (single 
jersey, rib, pique) 

504/505 Safety Stitch, 
602/605 Coverstitch 

High stretch recovery, reduced 
seam grinning, anti-curl 
performance

T-shirts, knitwear, sleeve/hem 
construction

High-Stretch Knit / 
Sportswear 

404 Flatseam, 
607/609 Coverstitch, 
611 Elastic Flatlock

Maximum elasticity, low-
profile seam, comfort against 
skin

Activewear, yoga wear, 
performance garments

Elastic Fabrics (spandex, lycra 
blends) 

304Zigzag, 
305Multi-Step Zigzag, 
406/605 Coverstitch 

Prevents seam cracking, 
accommodates elastic 
recovery, stabilizes stretch 
zones

Waistbands, elastic 
attachment, lingerie

Lingerie / Delicate Fabrics 512 Two-Thread Overedge, 
306 Blind Hem Stitch 

Low bulk, soft finish, minimal 
irritation

Lingerie, bras, delicate 
hemming

Heavy Knit / Sweater 504/505 Safety Stitch, 
607 Coverstitch 

Controls seam bulk, maintains 
stretch, prevents slippage

Sweater joining, heavy knit 
hemming

Technical Fabrics (multilayer, 
laminated textiles) 

400-Series Multi-Thread 
Chainstitch, 
600-Series Flatlock

Enhanced stability under 
multidirectional load, 
structural reinforcement

Workwear, protective apparel, 
base layers
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Temporary Joining / Basting 101 Chainstitch Easy removal, low tension, 
clean temporary alignment

Basting, sample construction

Note: This table summarizes stitch selection guidelines based on fabric mechanical behavior, seam elasticity requirements, 
load distribution, and compatibility with ISO 4915–classified stitch structures. Recommendations integrate industrial garment 
engineering practices and insights from standard literature. [1-5].

Table 3 : Recommended Stitch Types by Fabric Category and Seam Requirements

4. Methodology of Review 
This review was developed through a structured and systematic 
approach designed to link established stitch standards with 
practical garment-engineering perspectives. The aim of the 
methodology was to gather credible information, screen it for 
technical relevance, and interpret it within a unified analytical 
framework. 

4.1. Source Identification 
Three categories of sources were consulted. 
First, international standards—ISO 4915:1991 and ASTM 
D6193:2017—were reviewed for their foundational stitch 
definitions, coding structures, and guidance on seam applications. 
Second, established textile and garment engineering texts such 
as those by Carr and Latham (2008), and were examined to 
understand stitch behavior, mechanical performance, and the 
interaction between stitch structures and fabric properties [1-5]. 
Third, industrial manuals and technical publications were 
used to validate how stitch classes are applied in contemporary 
manufacturing environments. 

4.2. Screening Criteria 
The collected materials were screened based on three relevance 
criteria: 
(a)	 the source must address stitch structure, thread movement, or 

seam mechanics, 
(b)	 the content must have direct industrial or engineering value, 
(c)	 the terminology should align with ISO and ASTM standards. 

Non-industrial or hobby-level sewing materials were excluded to 
maintain technical accuracy. 

4.3. Analytical Framework 
Each stitch class (100–600) was evaluated through six consistent 

dimensions: structural characteristics, mechanical behavior, stitch 
variants, advantages, limitations, and industrial applications. This 
comparative framework ensured clarity and coherence in assessing 
differences and similarities among stitch categories. 

4.4. Integration of Insights 
Information from multiple sources was synthesized to create a 
unified understanding of how stitch geometry, thread interaction, 
and machine mechanisms influence seam durability and 
performance. The synthesis emphasizes practical decision-
making for engineers who must match stitch type with fabric 
characteristics, seam purpose, and production requirements. 

4.5. Limitations 
The review is based on secondary data and does not include 
laboratory testing or empirical measurement of seam performance. 
Proprietary or manufacturer-specific stitch innovations were not 
examined due to confidentiality constraints. Nevertheless, the 
methodology provides a reliable, comprehensive framework that 
aligns with widely accepted industrial standards and technical 
literature. 
 	  
5. Sustainability Considerations 
•	 Thread Consumption: Classes 400–600 consume 

significantly more thread but produce stronger, longer-lasting 
seams. 

•	 Energy Use: Overlock and coverstitch machines require 
higher motor torque. 

•	 Waste Reduction: Stronger seams in 400/500/600 reduce 
garment failure rates, lowering disposal rates. 

•	 Durability as Sustainability: Enhanced seam strength 
directly reduces returns and landfill waste. 

6. Common Defects by Stitch Class

Class Typical Defect Cause 
100 Raveling Single-thread loop easily pulls out, lack of locking 

mechanism 
200 Irregular stitch appearance /

Inconsistent stitch length 
Manual or hand-effect machine variation, operator 
inconsistency, uneven fabric feed 

300 Seam cracking Low stitch extensibility, lockstitch rigidity under stretch load 
400 Seam grinning Improper tension between needle and looper threads 
500 Fabric tunneling Over-tight looper or needle tension causing fabric to lift 

between stitches 
600 Laddering Incorrect differential feed or insufficient needle-thread 

covering
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7. Future Research Directions 
The technical understanding of stitch behavior continues to develop 
as production technologies move toward automation, advanced 
materials, and data-driven quality control. Although ISO 4915 
and ASTM D6193 provide a foundational classification system, 
several research gaps remain that warrant systematic investigation 
(American Society for Testing and Materials, 2017, International 
Organization for Standardization, 1991). 

First, the interaction between emerging performance fabrics and 
traditional stitch classes requires deeper study. Many contemporary 
textiles—including recycled synthetics, elastomeric blends, 
multilayer composites, and moisture-management fabrics—exhibit 
mechanical responses that differ from conventional woven or knit 
structures. Future work should examine how stitch geometry and 
needle-thread dynamics influence seam strength, elasticity, and 
durability when applied to next-generation materials [1,3]. 
Second, real-time seam monitoring technologies represent a 
major opportunity for advancement. Most industrial sewing 
machines still depend heavily on operator judgment to detect 
skipped stitches, tension imbalance, and early-stage seam 
defects. Research into sensor-integrated sewing systems, machine 
learning–based defect prediction, and closed-loop tension control 
could significantly enhance consistency and reduce defect rates 
[2]. These technologies may form the basis for more intelligent 
and adaptive sewing platforms. 

Third, the environmental implications of stitch selection require 
structured analysis. While thread consumption and machine energy 
use vary among stitch classes, their overall sustainability impact— 
including seam longevity, machine wear, and recyclability—
remains largely unquantified. Applying lifecycle assessment 
(LCA) methodologies to seam engineering could generate clearer 
sustainability metrics and support more responsible manufacturing 
choices [5]. 

Fourth, researchers should explore predictive modeling approaches 
that connect stitch structure to common failure modes under 
realistic service conditions. Developing validated computational 
tools—such as finiteelement models for seam deformation and 
fatigue—could streamline prototyping and strengthen quality 
assurance processes. These models would be especially relevant 
for garments exposed to repeated laundering, dynamic loading, or 
environmental fluctuations. 

Finally, the integration of automated sewing lines, collaborative 
robotics, and AI-enhanced inspection systems represents an 

important frontier. As garment factories transition toward 
Industry 4.0, updated guidelines may be needed to link ISO stitch 
classifications with digital production workflows, automated 
quality checkpoints, and real-time machine optimization [7]. 
Research in this direction can help ensure stitch engineering 
evolves in parallel with modern manufacturing systems. 

Collectively, these research avenues can strengthen the scientific 
foundation of stitch engineering, support the development of 
advanced textiles, and align seam construction practices with global 
demands for automation, quality reliability, and sustainability. 
 
8. Conclusion 
ISO 4915 and ASTM D6193 form the global foundation for stitch 
engineering and garment construction standards. Understanding 
stitch classes is critical for seam design, performance evaluation, 
needle-thread selection, and production optimization. Industrial 
garment manufacturing relies heavily on precise stitch– fabric 
compatibility to prevent defects and ensure adherence to buyer 
technical files. 

Through detailed knowledge of stitch structure, mechanical 
behavior, and application suitability, sewing technologists and 
quality experts can significantly enhance product durability, reduce 
rework, and increase manufacturing efficiency. This expanded 
technical review provides a reference framework for informed 
decision-making across diverse apparel production environments. 
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