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Abstract 
Strength is an important term any kinds of material and especially for knitted fabric should have its own dimensional stability. We 

all know it is very difficult to maintain the entire quality parameters in quality test like- Bursting strength test. When we change 

the design of the fabric by changing cam and needle, then it becomes more difficult to maintain all those parameters. This paper 

focused on the bursting strength of various derivatives of single jersey knit fabric. Derivatives of single jersey knit fabrics are 

found by using tuck loops in corporate with knit loops in Wales and course direction. Higher presence of tuck in Wales and course 

direction affect the bursting strength. From the total analysis it was observed that bursting strength decreases with the increasing 

of tuck loops in same Wales or course than all knit loop containing fabric (plain single jersey). Bursting strength don’t depend on 

increase or decrease percentage of tuck loops, it depend on how many loops are in same Wales or course. Bursting strength 

increase and decrease also depend on how many Wales or course used in any design repeat. 
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1. INTRODUCTION 

Textile sector is the biggest sector in Bangladesh and it is 

also the highest foreign currency-earning sector of 

Bangladesh. Fabrics are produced mainly by knitting 

technique and weaving technique. Knit fabric production is 

easier and quicker then woven technique. Knit garments is 

growing very rapidly due to less investment, requirement 

grow of backward linkage & high profit than woven 

garments.  As it is known that yarn used for knit fabric 

needs no preparations like warping and sizing, yarn can 

directly feed on machine after receiving from spinning mills. 

Feeling of knit fabrics can be modified by introducing miss 

and tuck loops on its structures where the basic knit 

structures contains knit loops only. These loops directly 

affect the bursting strength of knit fabrics. The aim of this 

paper is to observe the bursting strength variation occurs due 

to tuck loops increment in Wales and course direction. 

 

A few studies have conducted to predict the bursting 

strength of knit fabrics. 

 

2. MATERIALS AND METHODS 

 

Knit fabric cannot make without knit loop. Knit loop is the 

base of knitted fabric. Tuck loop and Miss Loop is less 

stronger then knit loop and they use for design purpose. Use 

of tuck and miss cams help to produce the derivatives of 

single jersey. Twelve samples were knitted for this 

experiment and they are shown here with their cam 

arrangement and needle arrangement (Figure 1.A, 1.B, 1.C, 

1.D, 2.A, 2.B, 2.C, 3.A, 3.B, 3.C, 3.D, and 3.E). 
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2.1 Use Tuck Loop in same Wales by Maintaining Percentage (%) of the Fabrics. (N.B. 30/s yarn) 

Notation Diagram 

 
 

2.2 Use Tuck Loop in same Course without Maintaining Percentage (%) of the Fabrics. (N.B. 30/s yarn) 

Notation Diagram 
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2.3 Use Tuck Loop in various Course & Wales to Complete Design by Maintaining Percentage. (N.B 40/s yarn) 

Notation Diagram 

 
 

 

In our project we have determine the effect of tuck loop in 

single jersey knitted fabric without any spandex attachment. 

To make fabrics we used 30/s card yarn in Fig: 1(A,B,C,D), 

2(A,B,C) and used 40/s card yarn in Fig: 3(A,B,C,D,E) for 

fabric, in a 24 gauge circular knit machine having 19 inch 

diameter and stitch length of 2.70 mm. 

 

After knitting, all the samples were then dyed on a dyeing 

machine & finished on tube dryer and tube stenter by 

maintaining standard procedures. Samples were prepared 

15X15 cm for bursting strength on laboratory and were 

tested on Digital Bursting machine. At first we have to know 

about bursting strength tester. 

 

 
 

Digital Bursting strength tester 

 

2.4 Digital Bursting Strength Tester  

It is widely used to measure the resistance to rupture in 

various materials. Digital Bursting Strength Tester is used to 

check the bursting strength of fabrics, sheet, papers, etc. 
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Specifications 

 Model: YG032E 

 Brand/ Company: Fangyuan Instrument (DG) CO. 

Ltd. 

 Origin: China. 

 Function: To determine the busting strength of 

fabric. 

 

Digital Bursting Strength Tester Confirms with 

following international standards: 

 ISO 2758/2759/3303/3689, BS 3424/3137, ASTM 

3786, IS 1966 

 

How Digital Bursting Strength Tester works? 

 Prepare the sample for test(15X15 cm) 

 Mount the specimen between two circular clamps. 

 Tighten the specimen with the help of geared 

handle provided. 

 Now apply the increasing pressure (hydraulic). 

 The diaphragm is expanded till the specimen 

ruptures. 

 The pressure reading is the Bursting strength in 

MPa/KPa of the given fabric. 

 

The Digital Bursting Strength Tester confirms with the 

international standards. 

 

2.5 Data Analysis. 

Table-1, bursting strength test for 10%, 20%, 30% and 40% 

tuck loop.(Fig: 1.A, 1.B, 1.C, 1.D) 

 

Percentage 

of Tuck 

Loop. 

Bursting 

strength ( KPa ) 

Average bursting 

strength ( KPa ) 

10% 296 294.4 

296 

291 

20% 271 263.7 

264 

256 

30% 230 226.7 

219 

231 

40% 207 210 

220 

203 

 

 

 
 

Graph-1 bursting strength test for 10%, 20%, 30% and 40% tuck loop. 

 

 

In a ward we can say “when tuck loop in same Wales’s 

increases then bursting strength decreases”. 

 

Table-2 Bursting strength test for 1, 2 and 3 tuck loop in 

same course (Fig: 2.A, 2.B, 2.C) 

 

No. of Tuck 

Loop in 

same course. 

( Grey fabric 

) 

Bursting strength 

(KPa) of Grey 

fabric. 

Average bursting 

strength (KPa) of 

Grey fabric. 

1 317 312.3 

308 

312 

2 304 309.3 

304 

320 

3 303 302.3 

301 

303 
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Graph-2 Bursting strength test for 1, 2 and 3 tuck loop in same course 

 

 

In a ward we can say “when tuck loop in same coarse 

increases then bursting strength decreases”. 

 

Table-3 bursting strength test for 10%, 20%, 30%, 40% and 

50% tuck loop. (Fig: 1.A, 1.B, 1.C, 1.D, 1.E) 

 

Percentage 

of Tuck 

Loop. 

bursting 

strength 

( KPa ) 

Average bursting 

strength ( KPa ) 

10% 266 261.3 

254 

264 

20% 251 244.3 

259 

223 

30% 214 209.67 

212 

203 

40% 224 224 

231 

217 

50% 221 216 

221 

206 

 

 

 

 

Graph-3 bursting strength test for 10%, 20%, 30% 40% and 50% tuck loop. 
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From the Table-3 & Graph-3 we can see that from 10%-

20% Bursting strength decreases, & from 40% -50% 

Bursting strength also decreases but they are upper then 

30%. 

 

3. EXPLANATION 

Now if we want to compare Geaph-1, 2 & 3, then we find 

that in graph-1 and 2 all the value of bursting strength are 

maintain a sequence like gradually decreases due to tuck 

loop increase. 

 

So, involvedness of tuck loops decreases the bursting 

strength.
 [1] 

 

But Graph-3 did not maintain any sequence. 

 

Now we all have a similar question why? 

If we look at the chain notation of Fig: 3(A, B, C, D, E), we 

can see that 

 10% have 1 tuck loop in its repeat (Fig: 3.A). 

 20% have 2 tuck loops but a knit loop is in the 

middle of them (Fig: 3.B). 

 30% have 3 tuck loops in a Wales one after one 

(Fig: 3.C). 

 40% have 4 tuck loops in 2 Wales & each Wales 2 

tuck is decorated one after one (Fig: 3.D). 

 50% have 5 tuck loop in 2 Wales where 3 tuck in a 

Wales one after one and other 2 is in other one 

(Fig: 3.E). 

 

We have tried to find the answer:- 

In Graph-3, there is a problem for 30% tuck loop (Fig: 3.C). 

We all know, knit fabric is made by loop and knit loop is 

stronger than others. 

 

So when we apply bursting pressure than all loops elongate 

in same time. After some time all loops stop elongation, 

than only tuck loop have to take all those pressure because 

knit loop is stronger and knit loop quantity is more than tuck 

loop. At one stage fabric burst (red circle showed in fig: 

3.C.1). 

 

 

 

Now we can concentrate at 30% tuck fabric design 

 

 
 

 

Here 3 tuck in 1 Wales and every side is surrounded by knit 

loop. 

 

So in Graph-3, 10%, 20% and 30% have maintain the 

sequence of strength decrease. 

 

Now we have tried to find out why 30% have decreases 

more than 40% and 50% (Graph-3). 

 

Here, Engr. Shah Alimuzzaman Belal find out, Tuck loop 

increasing fabric weight and thickness, also increasing 

fabric width.
 [3]

 

 

By following him, we find the GSM and finish diameter of 

all those fabric in Table-3 

Table-4 Tuck loop% vs. GSM and fabric width 

 

 

But yet we did not reach in any result because of 30% tuck 

loop in Table-4, but we get some explanations to find the 

result and they are- 

Percentage 

of Tuck 

Loop. 

M/c 

diameter 

Finish 

diameter 

GSM Average 

bursting 

strength ( 

KPa ) 

10% 19” 17.75” 115 261.3 

20% 19” 18.3” 124 244.3 

30% 19” 20.5” 143 209.67 

40% 19” 19.5” 134 224 

50% 19” 20.05” 138 216 
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3.1 Explanation- 1 
 We took 15X15 cm sample fabric for bursting 

strength test, Increase fabric width means less 

Wales and decrease fabric width means increase 

Wales in that 15X15 cm sample. 

 So when we take 15X15 cm sample fabric, there 

50% have more Wales then 30%, because 30% 

fabric width is bigger than 50%.(Table-4) 

 So, less Wales means less yarn in a course. For this 

reason when bursting strength applies in the fabric, 

we find out that 30% is weaker than 50 % tuck loop 

fabric. 

 So, 50% is stronger than 30% because 50% have 

another tuck loop area (green circle showed in fig: 

3.E.1.) where 2 tuck loops also elongated in 

bursting force. 

 40% tuck loop fabric also go through this logic. 

 

3.2 Explanation- 2 

 Also the pressure of bursting applied in every loop 

on that particular area. So, then every loop and 

whales have to show there elongation power. 

 When we see the fig: 3.E.1 and fig: 3.D.1 then we 

can find out that this design repeat have tuck loop 

in every Wales. So when we apply bursting force 

on that fabric, then every Wales will try to show 

almost nearby or same strength and same 

elongation. Here they are facing only bursting 

strength to maintain their shape. 

 But when we see the fig. , here we can see it have 

one tuck loop contained Wales and other one is 

totally knit loop contained. So this fabric shows 

two different characters in bursting force. Knit loop 

contained Wales are tried to elongate because knit 

loops elongation power is more than tuck loop, but 

tuck loop contained Wales shows opposite 

character. So in this fabric, tuck loop are facing two 

different force to maintain their shape. 

a. Bursting force. 

b. And nearby Wales opposite force. 

 

(This two force is responsible for the difference of 

bursting strength between the fabric of fig: 3.D.1 

and fig: 3.E.1 because fig: 3.E.1 have one tuck loop 

extra then fig: 3.D.1) 

 

4. RESULTS 

The result for some knitting parameters of circular knitted 

fabric are- 

 “When tuck loop in same Wales’s increases then 

bursting strength decreases” (Table-1). 

 “When tuck loop in same coarse increases then 

bursting strength decreases” (Table-2). 

 Bursting strength increase and decrease also 

depend on how many Wales or course are 

considered to make any percentage of tuck loop in 

any design repeat.(Table-3) 

 Bursting strength also depend on fabric width due 

to tuck loop.(Table-4) 

 

5. CONCLUSIONS 

Tuck loop is very much important to produce different 

designed knit fabrics. So we should proper knowledge about 

tuck loop to get designed fabrics. After the experiment we 

can come to the following conclusion- 

1. When we increase tuck loop gradually in a Wales 

of a design repeat then bursting strength will 

decrease gradually. 

2. When we increase tuck loop gradually in a course 

of a design repeat then bursting strength will 

decrease gradually. 

3. To get required bursting strength we should care 

take about how many Wales or course are 

considered to make a design repeat. 

4. To get required bursting strength due to tuck loop, 

we should consider fabric width. Because bursting 

strength also depend on fabric width due to tuck 

loop. 
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