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Abstract 

 

IKEA is performing more than 7000 tests in chemistry, furniture, candles, lightning and 

textiles at IKEA TestLab in Älmhult. One of the test methods they are performing is ISO 

9073-12, this one is measuring the absorption in terry towels. But they are not completely 

satisfied with this method and want to see if there is another method that they can implement 

that will suit them better.   

 

This report is an attempt to find an absorption method that is more suitable for IKEA. Several 

different methods and standards from around the world are compared to see their pros and 

cons. The methods are compared both theoretically and practically. The practically 

comparison is made in a round robin were 14 different fabric is tested in three different 

methods. Two of the methods in the round robin are compared against each other and the 

result from a home test to see if the methods can show what the customer experience. The 

results from the round robin is used to recommend a proper method and requirement level that 

suit IKEA the best, based on their demands and requirements. 
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1 Introduction 

1.1 Background 

IKEA is one of the biggest companies in the world and just keep on growing. You can find an 

IKEA store or a supplier to IKEA in almost all of the continents in the world. To make sure 

that the products follows laws and regulations all over the world every product that are 

developed and sold by IKEA have to fulfill a number of demands, set by laws and regulations 

in the world or by IKEA themselves. The tests are performed according to International and 

European standards to make sure that they are done in an approved and comparable way. 

IKEA is performing more than 7000 tests every year in chemistry, furniture, candles, 

lightning and textiles at IKEA Test Lab in Älmhult. Therefore it is important that the methods 

are suitable for IKEA, so they don’t take longer then needed to perform or cost more than 

needed. The tests should be as effective as possible, but still give a trustworthy and accurate 

result.  

 

Absorption can be measured in different ways. You could measure the quantity that is 

absorbed or the time it takes for the fabric to absorb a certain quantity of liquid. Since there 

are so many ways to measure this there is also many different standards and methods for 

absorption. IKEA has chosen to measure the absorption according to the ISO 9073-12 

standard. The equipment used today at IKEA Testlab (ITL) for absorption tests are not 

available to buy, it has to be custom made. Their present equipment is made by Swerea after 

the ISO 9073-12 standard. Due to this not many labs uses this standard and method. ITL want 

to compare the different methods and standards that are available today and see if there is one 

that could fit them better.  

1.2 Aim 

 

The goal with this project is to recommend a suitable method and requirement levels for 

absorption test of terry towels based on the results of this project. IKEA would also have the 

possibility to show the capacity of the terry towels for the customer. They would like to have 

a requirement scale on the product that show how good the towel is. 

1.3 Method 

 

With this project I want to find out if there is another method to test the absorption of terry 

towels which is more suitable for ITL. The method should be used in external labs so there is 

a possibility to make a comparison between results. I will do a literature study that will be the 

base for the rest of this project. The literature search will mainly be performed by reading 

articles and technical books in the subject. To find the different standards and methods for 

absorption, a search among different international and national standards will be executed. I 

will also contact different test institutes, both national and international, to find out which 

methods they are using. The sources will be evaluated to make sure that they are reliable. The 

focus will lay on finding existing standards and methods and compare them against each 

other, both theoretically and practically. The methods and standards will be evaluated against 

the demands and requirements from IKEA. They will also be compared against each other to 

see what the differences are and see if there is a method that are better than the one used 

today. To be able to compare the methods and make a conclusion 2-3 will be chosen and a 

round robin will be performed. The method used today will be used as a reference and the rest 

of the test results will be compared with the reference. The last thing is to choose a method 

and recommend a proper method and requirement levels that will suit IKEA based on their 

demands and requirements. There will maybe also be some home tests to see if the 

requirement levels are comparable to “real” use.  
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2. Theory 

 

Properties like absorption, permeability and moisture transport are important for the comfort. 

The clothes should be able to absorb liquid, like perspiration from the skin and transport it 

away from the skin, through the fabric and let it evaporate
1
. It is not only in garments 

absorption is important, also in manufacturing it play a big role. If the fabric has good 

absorption it is easier to get a good and even dying process, this can reduce the wetting 

agents, which is positive for the environment. Absorption is not only important in dying but 

also in the finishing, therefore good absorption can save a lot of time during the whole 

manufacturing process.    

 

2.1 Terry fabric 

 

Terry fabrics are produced by three systems of yarn, it consist of warp, weft and pile warp. 

The pile warp is fastened by the basic warp and weft and creates the pile. The pile can be 

formed on both sides of the fabric and it can cover the whole surface or parts of it.
2 

The height 

of the pile can be adjusted, this can later be cut and be formed to velvet.   

 
http://www.textileschool.com/School/Weaving/Specialweavingmachines.aspx 

 

 

Terry has high absorbency because it has a lot of surface which can absorb. The absorption 

capacity will be lower if the pile cover parts of the surface or are on just one side of the fabric.  

 

The yarn and the construction play an important role in the wicking rate, comfort and 

absorption capacity for terry towels. The fabric construction is important, the pile has to be 

fastened, and this can be assured by having a higher weft density. The yarn should have high 

absorbency, soft handle, high wet strength good wash-ability and good color fastness. 

 

2.2 Absorption 

 

Absorption is the ability to retain a liquid in the fabric
2
. Absorption consists of several parts, 

first the fiber surface is wetted and the liquid is transported into the voids between the fibers 

and are absorbed into the fibers and diffuse
1
. The initial absorption is very quick, and then the 

http://www.textileschool.com/School/Weaving/Specialweavingmachines.aspx
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absorption slows down until the fabric is saturated
3
. The liquid can be retained in the weave 

intersections in the capillary spaces between the fibers or in the capillary spaces in the fibers
4
. 

 

There are two aspects of absorption. Both of them are important: how quick a fabric absorbs a 

certain amount of liquid and how much it absorb.
2
 Static water absorption is the amount a 

fabric can absorb, dynamic water absorption shows how quick a fabric absorbs the liquid
5
.  

 

Water absorbency is influenced by a number of different elements, the twisting of the threads, 

the blend of the yarn, the texture, finishing and the density of the tread
4
.  All of these factors 

of the thread determine the porosity, thickness, pile density and the handle of the fabric. These 

together are the most important factors when it comes to absorption. Also the finishes of the 

fabric such as washing, mercerization, and which softening agents that are used have a big 

influence on the final absorption.
3  

 

2.3 Wetting and wicking 

 

The textile manufacturing is a time consuming process. For that reason it is important that the 

processes are as short as possible. High wicking rate and wettability of the fabric will shorten 

the manufacturing time.  

 

The surface of a fabric has to be wetted for wicking to occur
6
. Wicking is when capillary 

forces cause a spontaneous transport of a liquid into yarns and fabric
1
. Wetting is when a 

liquid is able to wet the fiber
7
. Wetting causes capillary forces, which in it turn causes 

wicking. So if the liquid don’t wet the fabric wicking cannot take place and there will not be 

any absorption. Wetting depends on the fabrics surface and the liquid properties. Wicking is 

more dependent on the fabric and yarn construction.
8 

 

 
2.3.1 Wetting 

 

The contact angle between the surface and the liquid has to be less than 90 degrees if the 

liquid should be able to wet the fiber. A higher contact angle will result in a fabric that repels 

the liquid
7
. Before wetting occurs there is a fiber-air interface, when wetting occur the 

interface will change and become fiber-liquid instead. Wicking can only occur when the 

interface is fiber-liquid
6
.  

 
http://ittakes30.files.wordpress.com/2011/01/wettability.jpg 

 

http://ittakes30.files.wordpress.com/2011/01/wettability.jpg
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Wetting consists of several primary processes: immersion, capillary sorption, adhesion and 

spreading.
2 

 

 

2.3.2 Wicking 

 

Wicking is when the fabric is totally wetted and the liquid is transported into the fabric 

without any external forces
9
. The pores between the fibers are called capillary spaces and they 

create capillary attraction. The speed and amount of a liquid that wicks into a fabric depends 

on the capillary spaces distribution and sizes.
6 

 

If the fabric can be wetted, it can absorb water, this means that the material also can swell 

during the wicking. If the fabric swells the capillary pores will be reduced and the wicking 

rate will be reduced.
7 

 

The wicking rate depends on the viscosity of the liquid and the capillary spaces and the 

distribution of them in the fabric, which depends on the fiber, yarn and fabric construction. 

 

drymaxsports.blogspot.com 

 
2.3.2.1 Transverse wicking.  

 

Perpendicular wicking is called transverse wicking. This is when the wicking of the liquid is 

through the thickness of the fabric, like when a towel is used to dry the water or when clothes 

transport perspiration. The better transverse wicking the better comfort will the fabric have, 

but it is hard to measure transverse wicking since the distances and time are short. The 

opposite of transverse wicking is longitudinal wicking.
10 

 

2.4 Fabric parameters that effect absorption 

 

There are some factors which are important for wetting and wicking such as fibers, yarn and 

fabric. The type, shape and composition of the fibers and can have a significant influence on 

the wetting and wicking behavior. The structure of the yarn, the twist and the yarn tension are 

some of the yarn properties that can influence the wicking and wetting. Also the construction 

and composition of the fabric are important.
6 

 

The height and the density of the pile form the comfort, but it also affects the wicking rate and 

absorption
6
. An increase in pile height or pile density will give a higher aerial density

3
. 

Higher pile height or loop density will decrease the comfort due to the bending resistance
11

, 

but higher density will give higher wicking rate and increase the absorption capacity. There is 

a level where the absorption will decrease instead of increase when the pile height is 

increased. This level depends on yarn number, twist and material
12

. The pile height is the 

most important factor for absorption
3
. 
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Two-ply yarn will give a nicer appearance and a softer feeling to the fabric
2
. Two-ply ring 

carded yarn has higher absorbency, higher comfort, and nicer appearance than two-ply open-

end yarn and single-ply ring-carded yarn. Yarn with a high twist will give a lower absorption, 

it can also give a reduced comfort. Higher twist will make it harder for the water to penetrate 

the fiber. Open end yarns have higher twist due to the production.
3 

 

Open-end and ring-spun yarn can absorb the same amount of liquid, but open-end has a 

quicker wicking and therefore it absorbs the liquid faster. Coarser yarn wicks faster than finer 

yarn, this is because there are more pores in coarser yarn. The speed and amount of a liquid 

that wicks into a fabric depends on the capillary spaces distribution and sizes. The spaces 

depend on the shape of the fibers and the construction of the yarn and fabric. The liquid wicks 

into the smaller spaces first and then continue to the larger, because smaller spaces have 

higher capillary pressure and therefore faster wicking.
6
 For that reason it is important with 

many small spaces if you want a fast wicking of the liquid but larger pores can obtain higher 

volume of liquid.  

 

2.4.1 Material 

 

The material is one of the most important factors for wetting, wicking and absorption. 

 

Cottons advantages are that it has the highest absorption capacity, of the material that are used 

for terry towels, this is due to the hydrophilicity, but cottons disadvantage is that the fibers 

swell of water. The swelling reduces the wicking rate. Polyester is hydrophobic, the fabric 

doesn’t absorb moisture, but it has very good wicking properties. Nylon has good moisture 

absorption and good wicking properties, but has a slow drying process. Polypropylene has 

good wicking properties, but low absorption. The moisture are transported thru the fabric 

instead of absorb in the fabric.
6 

 

From a general point of view synthetic fibers have low moisture absorption, while natural 

fibers have higher absorption
6
. A hydrophobic and hydrophilic fiber can work together. The 

hydrophilic fabric can absorb the liquid and then the hydrophobic will help the liquid to 

evaporate
10

.  
 

But it is not always the best to have a quick absorption, if the spreading of a liquid on the 

fabric surface is very fast, it reduces the ability to absorb larger volume. This is because the 

liquid spreads over more pores, capillary spaces, and due to this the fibers can swell and this 

will reduce the size of the spaces
13

.  If the absorption is very fast it will also mean that the 

fabric will be saturated quickly. Another point of view is that if the absorption capacity is too 

high it will take longer time for the fabric to dry.  

 

2.5 Chemical parameters that effect absorption  

 

Pre-treatments and finishes are very important for the wicking and wetting. Wetting and 

wicking behavior to the better or worse.  

 Pre-treatments such as bleaching and mercerization can increase the wetting. Bleaching with 

sodium hypochlorite increases the wettability, but hydrogen peroxide will decrease it.  

Crease resistant and flame retardant finishes on bleached and mercerized cotton will improve 

the wettability. Scouring will improve the wettability, since the water retention behavior will 

be increased
6
. A fabric with dyed yarn has lower wettability than a fabric dyed in fabric form. 

Uncut pile has better wettability than velvet, cut pile
13

. 
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Fabric softeners will make the fabric soft, but some will also be making the fabric 

hydrophobic. The softeners can change the contact angle between the surface and the liquid. 

This affects the wettability which in it turn affects the wicking and wicking rate.
8
 Too much 

fabric softeners would make the fabric waterproof
2
. 

 

Fabric softeners do not affect the water absorption capacity, but it can decrease the wicking 

rate and the wettability due to softeners hydrophobic properties. The pores in the fabric are 

not change by the softeners. Therefore the absorption are not significant different. The pore 

size will change if a pressure is added, but the number of pores will not be changed. A 

reduction in pore size will decrease the wicking behavior.
10 

 

Silicone softeners have the best wicking rate. The other softeners will decrease the wicking 

rate considerably
12

. Liposomal fabric conditioner changes the wicking rate to the worse.8 

Velvet towels have higher degree of softness than towels with loops. To get the softest fabric 

a cationic softener is the best, an anionic softener will give the least softness
11

.  
 

Washing will in many cases increase the absorption, but in some cases it can decrease the 

absorption. 

 

General the average absorption increase with 10 % after washing, but it depends on the fabric 

and the softening agents that are used
5
. But also the tumbling can make a difference, if the 

tumbling is increased from 30 to 150 min the absorption can increase 50%
3
.  
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3 Requirements and demands 

 

It is always important that a test method has a result that is reproducible. Otherwise the 

method is not trustworthy and the results from the different Test institutes cannot be 

compared, which is given for test results. The methods also need to have low measure of 

uncertainty. When tests are executed at Test institutes there is always a risk that the results are 

not exact, it can vary some percentages from the true value. The uncertainty in the value 

comes from that faults can be made and other factors can vary in all of the steps in the test 

chain. This is called measure of uncertainty.  

3.1 Requirements from IKEA 

 

Except from all the general requirements IKEA has some that is important from their 

perspective. It would be good if as many as possible are using the method around the world. It 

is then easier to compare results between different samples and institutes. Since IKEA is a 

global company the results have to be trustworthy in more than one country. 

 

The method should preferable be an international standard, but if the available standards are 

not suiting the requirements from IKEA and their staff an in-house method could be created.  

It is also good if the manufacturers could test the material as early as possible. Then it is good 

if the test method is simple and easy to perform so they can test it directly at the fabric, the 

easier it is, the many can perform the test. If the method is simple and quick it is also most 

likely cheap, which can be preferable if the fabric produce for IKEA which want to cut cost 

everywhere. The earlier the test can be performed the earlier the manufacturer can detect 

inadequate fabric. The early testing can reduce costs for the manufacturer, which do not 

produce worthless fabric and process it to a product that not meets the demands. This is good 

both for the producer and the environment.  

 

IKEA also want the absorption method to show both how much the fabric can absorb before it 

is saturated and at what speed it absorb the water. The speed of the absorption is important 

because they want to see how fast the water is absorbed. According to IKEA the customers do 

not want the towel to absorb the water to quick, because then the towel feels very wet too 

quickly. The customers also want that the towel should dry quickly, which is hard if the fabric 

absorbs fast and retain the water. How much the fabric can absorb is important because it 

should be able to absorb a satisfying percentage of its own weight.  

 

IKEA want to have a label on the towels that show how good it is, like a scale. The customer 

should be able to see how much it can absorb and then decide if it worth to pay the price. It is 

then good if the absorption method shows differences between fabrics that passes the 

requirement level. Some that passes are very good and are much better than the requirement, 

while some just are acceptable.  

3.2 Requirements from test personal 

 

The personnel that has been working with the absorption test has more requirements on the 

way to perform the test accept the general requirements.  

 

It is good if the method has as few moments as possible, the more moments the higher 

measure of uncertainty. It is also good if the user has as little involvement as possible, the 

more involvement of user will also create higher measure of uncertainty. 
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The equipment of today is not always easy to calibrate, and after 5 specimens it has to be 

calibrated again. The personnel want a method that is easier to calibrate and more trustworthy. 

Today the calibration is not trustworthy, it can change between the 5 specimens, and then it is 

hard to know if the results of all the previous specimens are correct.  

 

It is also nice if the procedure is easy and quick. But it is not very important that is should be 

quick. Several of the personnel felt that if the method is just trustworthy, then it is no problem 

if it takes longer time.  

 

An aspect from one was that it is good if the fabric absorbs the water on its own and that you 

do not pour the water on it. If the fabric absorb by its own, then it is more like reality.  
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4. Methods to measure absorption 
 

4.1 ISO 9073-12:2002 

 

Five test specimens, Ø 18 cm. The test specimens are placed on a porous plate which is 

connected to a water reservoir. The reservoir is placed on a scale that is connected to a 

computer. A weight (605g) is placed on top of the specimen, the specimen then absorb until it 

don’t absorb more than 1% of maximum absorption under 5 seconds. The computer registers 

the loss of water in the reservoir and the time it takes. After every 5 specimens the porous 

plate is calibrated so the flow is correct. 
14 

 

+ This method shows both time/speed of the absorption but also how much it is able to 

absorb. All the information is collected by a computer, which makes the human error to 

minimum. There are few moments and method is similar to reality.  

 

- The calibration is the biggest problem. When the machine is calibrated, 11 g of water is 

poured on the porous plate. The flow rate thru the plate should be 2.5-3.5 g/sec. This depends 

on the plate but also on how quick/slow the user pours the water. Another problem is that the 

appliance has to be built by the user, there is no manufacturer of this, due to this there is not 

many users of this method. This method is difficult to perform with fabrics that are thin and/or 

very wettable 7. 
 

4.2 EN 14697:2005 Annex B 

 

Five specimens are tested, 10×10 cm. The specimen is laid onto the water surface and the 

time is recorded for how long time it takes before the specimen is completely immersed. An 

average of the time is calculated. 
15 

 

+This method is very easy to perform. It can be performed everywhere, due to the simple 

equipment. It is very quick and cheap method. 

 

- It can be hard to determine when the specimen is fully immerged, this could be interpreted 

in many difference ways. A problem is also that a human make this call, it can vary between 

persons. The specimen should be laid plain on the surface; it can be tricky when the specimen 

is 10×10 cm. It does not give a specific absorption weight.  

 

4.3 ASTM D 4772-97 

 

6 specimens are tested, Ø 18 cm, 3 on the face and 3 on the back. The apparatus consist of a 

hoop which is placed in a 60˚ angle to the base. The water flows from a funnel thru a valve 

into a graduate before it pours onto the specimen. The warp/weft must be perpendicular to the 

base. 
16

 

 

The specimens are placed in a hoop, Ø 15.3cm, which is at a 60˚ angle against the base of the 

apparatus. 50 ml water is poured on to the specimen. The water that runs of the specimen is 

collected in a pan and is measured. The average water absorption is then calculated.
16

  

 

+ Very few moments. This makes it more precise and easy to build the appliance.  
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- Don’t show the speed of the absorption. According to the standard the precision can be 

poor
16

.No static absorption, it don’t resemble the reality when you use a towel. It is not 

suitable to non-terry. Another negative aspect is that the equipment has to be built by the user, 

but it is a simple construction.  

 

4.4 AATC 79-2007 

 

Four specimens are tested. The specimen is mounted in a hoop, the fabric should be free from 

wrinkles, but it should not be to tense either. A burette is placed 9.5 mm above. A water drop 

falls on to the specimen and the time is measured until the drop loses its specula reflection. 

This is the wetting time. An average time is calculated for the four specimens.
17 

 

+ This method is easy, quick and cheap. The method can be used on more than just terry. The 

test specimens don’t have a certain size, they can be small. It can be performed everywhere.  

 

- The method does not show how much it can absorb. It can be a problem that the time is 

measured by a human, because it can go very quick.  It can also be hard to see when the drop 

loses the specula reflection. Maybe the time goes too quick to get a varying result. It is not 

very similar to reality. 

 

4.5 SS-ISO 18696:2006 

 

Two samples, 5 specimens are cut from each sample, 20×20 cm. The specimens from one 

sample are weight together and are marked in the corner. All 10 specimens are then placed 

into a tumble jar with 2 L water. This jar is placed in a Dynamic absorption tester and rotates 

for 20 min. The pieces are then passed thru a wringer, with a pressure of 27,2 kg, laid between 

two pieces of blotter paper and then pressed in the wringer again. The 5 specimens are placed 

in a closed container and weighed again. The absorption is then calculated.
18 

 

+ Shows how much the fabric can absorb. The method can be used on all kinds of textiles. It 

is based on an AATCC-standard, this makes it international and is used in many countries.  

 

- To perform the test a tumble machine has to be used.  Many moments have to be performed 

to obtain the result; many mistakes can happen during these moments. This method is most 

suitable for textiles fabrics treated with water-repellent or water-resistant finishes. 
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4.6 Evaluation of absorption methods 

 

 

ISO 9073-
12:2002 

EN 14697:2007 
Annex B 

ASTM D 
4772-97 AATC 79-2007 

SS-ISO 
18696:2006 

Easy, few moments x x x x   

Quick x x x x   

Show time x x   x   

Show weight x   x   x 

Similar to reality x x       

For more than terry x     x x 

Human involvement   x   x x 

Specific machines x   x   x 

Used alot   x x     
 

Diagram 1 Evaluation of the testmethods 

 

 

Easy/few moments: Easy and few moments are interpreted as the same thing. The fewer 

moments the lower measure of uncertainty.  

 

Quick: To test one specimen takes less than 2 min. 

Show time: The method shows how long time it takes to absorb a certain amount of water. 

 

Show weight: The method shows how much the fabric can absorb. 

 

Similar to reality: In reality a towel is used to absorb a liquid. Often there is a pressure applied 

to the fabric and the towel is placed on the liquid.  

 

For more than terry: If it is possible to test other kind of fabric than terry with the method. 

 

Human involvement: Human involvement is a factor that can create higher measure of 

uncertainty. 

 

Specific machines: If any specific machines are needed to execute the test.  

 

Used a lot: Is the method used in other laboratories and by other companies.   
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5. Execution  

 

To compare and evaluate the different methods a chart was made. The chart shows if the 

methods meet the desirable demands set from IKEA. It was decided that 2 methods will be 

compared with the method that are used today, ISO 9073-12:2002. By looking at the chart 2 

methods were chosen, the two that fulfilled the demands the best. To get a satisfying base 7 

different terry fabrics in varying quality were sent to an external lab to test EN 14697 Annex 

B and ASTM 4772-97. IKEA has requirements on both unwashed fabrics and fabrics that are 

washed 1 time, therefore the two methods that were compared were tested on both unwashed 

and washed fabric. Half of the materials were washed according to EN ISO 6330 at ITL 

before the samples were sent to the lab. This eliminated one uncertainty since both the 

samples that were tested at the external lab and at IKEA were washed together and therefore 

in the same way. At IKEA the same terry fabrics were tested according to ISO 9073-12:2002. 

The fabrics were also distributed to people that tested them in their home and then evaluated 

them. The test result is visual in diagram 1.  

 

After analysing the results against both ISO 9073-12:2002 and the home test it was clear that 

EN 14697 Annex B was the best of the two methods that were tested. To make sure that EN 

14697 Annex B was able to distinguish not only good and bad but also fabric that was just in 

the boundary of pass and don’t pass more test were performed. Fabric that was very good, 

very bad and so-so according to ISO 9073-12:2002 was tested with EN 14697 Annex B 

method to see if they gave similar results. To see if the results were true against what the 

customer experience a simple test were performed on the same fabric by one test person. The 

test person dipped her arm in water and then dried the arm with the fabric. She then evaluated 

the absorption to the same scale as the first home test. See result in diagram 2. To make sure 

that the density of the fabric didn’t disturb the result in EN 14697 Annex B the density and 

the sinking time were compared and there were no found relations between this to factors.  
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6. Results 
 ISO 9073-12 ISO 9073-12 ISO 9073-12 EN 14697 Annex B ASTM D 4772:97 Home test 

 30 sec max abs. time max abs.  sec Abs %   

 % %     

Purple  148 200 57 5 23 4 

Purple after 1 wash 248 258 19 3 45 5 

              

Turquoise 269 269 14 3 29 3 

Turquoise after 1 wash 294 294 17 3 49 3-4 

              

Yellow 263 264 13 4 15 4 

Yellow after 1 wash 280 280 16 3 49 5 

              

Green 260 260 14 3 55 3 

Green after 1 wash 284 284 15 3 41 3 

              

White 170 225 56 3 43 2 

White after 1 wash 305 205 13 >60 5 4 

              

Beige 254 254 17 4 41 4 

Beige after 1 wash 257 257 15 4 61 5 

              

Grey 261 262 21 4 27 4 

Grey after 1 wash 276 276 21 4 41 5 

Diagram 2: Results for the first 7 fabrics, a comparison between ISO9073-12:2002, EN 14697 Annex B, ASTM 

D 4772:97 and home test.  

 

The results from the ISO method show the percentage of liquid the fabric can absorb 

compared to the fabrics own weight. The EN method shoe how long time it takes until the 

fabric is fully immersed. In ASTM the result show how much of the water that are poured 

onto the fabric that is absorbed.  

  

Scale for home test: 

5: Very good 

4: Okay 

3: Satisfying, but it takes a while before you are dry 

2: Take a long while before you are dry 

1: Do not absorb anything



17 

 

Density vs absorption time (EN 14697)
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ISO 9073-
12 

ISO 9073-
12 ISO 9073-12 

EN 14697 Annex 
B Weigth  

Home 
test 

  30 sec max abs. time max abs.  sec g/m²   

Fabric % %         

1 242 275 47 12 498 2 

2 170 296 69 11 528 2-3 

3 218 288 56 25 419 2 

4 180 298 68 5 446 2-3 

5 269 269 18 13 533 2-3 

6 293 294 30 4 530 3 

7 154 214 75 4 515 5 

8 60 198 121 10 517 4 

9 291 251 48 4 531 5 

10 2 2 13 79 490 4 

11 61 173 72 58 448 3-4 

12 5 5 8 90 559 2 

 

Diagram 3 Results for the comparison of ISO 9073-12, EN 14697 and home test. 

 

 

 

 
Diagram 4 Comparison of density vs. time  
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7 Discussion  
 

There are no clear relations between the different methods. A terry fabric could have very bad 

results in one of the methods, but very well in another. EN 14697 Annex B and ISO 9073-

12:2002 are the two methods that have the most similar results. The question is if the current 

method should be used as the reference or if the home-test which shows what the customers 

experience should be used as the reference. The test should show the reality and make sure 

that the terry fabric should be good enough and achieve satisfying absorption. The easiest is to 

use ISO 9073-12:2002 as the reference, there you will have the requirements level ready. In 

home tests it is up to the customer to decide when the towel pass or fail, the problem is that all 

customers have different requirements and different levels of what is they think is a good 

towel. In this report the first comparison is with different customers and the second 

comparison, between ISO 9073-12:200, EN 14697 Annex B and home test, there is only one 

customer that tests the different fabrics. This was because I wanted to eliminate some of the 

human error. If one person tests them all it is more certain that they are compared against the 

same references.  

 

I have chosen not to use the result for the white fabric since the result from the external labs 

first were inconsistent for EN 14697 Annex B method against the other methods and after 

testing the material again at the external lab the results once more were contradictive both to 

the first result and to the results from the other methods. Because of the big differences in the 

results I chose to completely ignore this fabric. Since all of the fabrics were bought at IKEA, 

because of lack of time, the fabric should be good or at least ok. Because of this the test 

results didn’t vary much and it was difficult to see any big difference between the different 

methods. If the ISO 9073-12:2002 method is used as a reference and the other methods results 

are compared to it EN 14697 Annex B has more similar results than ASTM 4772-97. EN 

14697 Annex B also is more similar to the home test results. Since the results were close to 

each other because of the good quality of the terry fabrics, a second comparison was made at 

ITL. The comparison was made between EN 14697 Annex B and ISO 9073-12:2002 and a 

home test with fabrics that I knew were both good and bad, just to get a bigger distribution of 

the results. In this comparison the distribution between the results were good, there were both 

good and bad fabrics in all of the methods. But it was not always the same fabric that was bad 

if you compare the different methods.   

 

It is hard to compare results with ISO 9073-12:2002, since this method shows absorption after 

30 seconds, maximum absorption and how long it takes to reach maximum absorption. EN 

14697 Annex B shows the time it takes for a 1dm
2
 to sink. But if we say that the terry fabric 

has a density of 0.1 g/cm
3
, the yarn has higher approximately 0.5, but there is a lot of air in 

terry. Then the test specimen has to absorb 0.9 g/cm
3 

water to sink because the total density 

will be 1 g/cm
3
, the same density as water. But even if the specimen absorbs this amount of 

water it does not mean that it can retain this liquid when I come up from the water. One way 

to see how much the test specimen can absorb is to weigh it before you perform the sinking 

test and then after when the excess water is removed. The excess water can be removed thru 

hanging, press the specimen between papers or some other way. But it is hard to decide which 

of the water that is excess and which is retained in the terry.  

 

After observing EN 14697 Annex B, a thought hit me that maybe the density of the fabric has 

something with the absorption time. Maybe it takes longer time for thicker samples to absorb 

enough to sink. But after analysed and compared the values I could not find a relation 

between this.  
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When a person uses a towel for drying they often apply a force on it and push the towel onto 

the water. This is a disadvantage with the EN 14697 Annex B that it is not showed in this 

method, but ISO 9073-12:2002 have a weigh above the specimen to hold it down. The terry 

uses more than just the surface of the loops for the absorption, when a force is applied more of 

the fabric will come in contact with the wet area and the towel have more surfaces that can 

absorb.  

 

All of the test methods have different ways to apply the water. In EN 14697 the specimen 

absorb the water by it self, in ASTM D 4772-97 you poor the water onto the specimen and 

there is not much time for the terry to absorb the water, in AATC 79-2007 you place a drop 

on top of the specimen, in ISO 9073-12:2002 you press the specimen onto the water and in 

SS-ISO 18696:2006 you tumble the specimen together with water and almost force it into the 

fabric. So it is not strange that the results differ. But it is also important to see what kind of 

product that is tested. If it is always towels that are tested it is good if the test execution is 

similar to the way you uses a towel. It is not often you just poor water onto the towel, often 

you have water on a surface and apply a force on the towel or you have water on a surface and 

you lay the towel on top of it. If the result from AATC 79-2007 is poor it is not that important 

as a bad result from ISO 9073-12:2002.  

 

Customers often touch the towels and think that they directly can feel if the absorption is good 

or bad. They often also think that a cheap towel is the same as bad absorption. But this is not 

thru if you look at IKEAs towels. Here a cheap towel has the same absorption as a more 

expensive one, but of course the comfort and handle will not be as high as for a more 

expensive towel. To make the customer aware of this it could be good to have a requirement 

level. If IKEA in further work want to have a requirement level showing the absorption for 

the customers EN 14697 Annex B is easier for this purpose than ISO 9073-12:2002. In this 

method it is easier to distinguish the different levels. If a fabric sink in 3 seconds it is a very 

good fabric, but if it sink at 10 seconds it is still a good fabric but not as good as the one 

before. By adding numbers, 1-3, on the product the customers can then see if the towel is very 

good or just good. Then they can be more pleased to pay a higher price for a better towel.  

 

It is not often there are man-made fibres in a towel because of their bad absorption ability, 

sometimes they are used only to make the production cheaper. A towel should always have as 

good absorption capacity as possible and therefore natural fibres has been used.  But a new 

problem is that the customers want to have a good dryability, they want the towel to dry as 

quickly as possible. Then it can be a problem with natural fibres because of the good 

absorption capacity but also because it retains the water very good. A way to improve the 

dryability could be to use man-made fibres in the groundwarp, but not too much so the 

comfort is affected. Then there will still be a good absorption on the surface but the towel will 

retain less water. Less retained water will also mean that the towel will dry faster. This can 

also result in a cheaper towel that still has a good absorption.  
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8 Conclusion and requirement levels 
 

When all the results are compared I think EN 14697 Annex B is the one method that meets 

the demands the best. But it depends on if IKEA think that any of the demands have higher 

priority than the others. EN 14697 Annex B is easier to perform and more common in Europe, 

but it does not give both time and absorption as ISO 9073-12:2002.  In a way EN 14697 

Annex B actual show the absorption also, because it sinks when it has absorbed its maximum 

capacity. In this way it is easier to compare the time for the absorption. The results from 

specimens tested with ISO 9073-12:2002 show the maximum absorption, the absorption after 

30 seconds and the time for maximum absorption and that can be hard to compare.  

 

After having studied the results from the different tests and compared the methods against 

each other both theoretically and practically and against the demands, I would recommend 

IKEA to use the EN 14697 Annex B method. I think this meet the most of the demands. It is 

simple, cheap and trustworthy. It is possible to have a requirement level from the results and it 

is common in Europe. It is also easy to implement the methods at suppliers and external test 

institutes that not are using this today.  

 

If the time and absorption is very important for IKEA then there is no other method than ISO 

9073-12:2002. But to make sure that a lot of fabric, which later on not can be used, are 

produced, maybe it is an option to use EN 14697 Annex B at the factory. Cotton uses a lot of 

chemicals and land to grow. In the production there is even more chemicals. If then a fabric is 

produced and is not satisfying, all of the work and chemicals were unnecessary. But according 

to IKEA this is not a big problem for them.  

 

The EN 14697 Annex B standard has a recommended minimum level at ≤ 15s. I would set the 

same level since it is a reasonable level. Since IKEA is an international company the 

requirement levels have to be high enough for the products to be sold in all countries and I 

believe that fabrics that have a time under 15 seconds have a good absorption.   
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Appendix 1 

The results from the ISO 9073-12 for the first test.  

Purple fabric 
      

       

Before wash 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec 
(%) 166,2 201,4 46,3 178,2 145,9 148 

Max abs (%) 205,9 215,2 183,7 206,4 189,5 200 

Max abs (s) 54,7 45,5 76,8 51,7 57,5 57 

       

After 1 wash 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec 
(%) 252,7 252 260,5 259,8 263,4 258 

Max abs (%) 252,69 252 260,5 259,8 263,4 258 

Max abs (s) 22 16,9 18 18,5 17,3 19 

 
 
 

      Turquoise fabric 
     

       

Before wash 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec 
(%) 268,5 269,9 266,1 269,7 272,3 269 

Max abs (%) 268,5 269,9 266,1 269,7 272,3 269 

Max abs (s) 12,1 14,5 11,6 15,8 17,2 14 

       

After 1 wash 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec 
(%) 294,2 296,5 290,5 296,5 294,7 294 

Max abs (%) 294,2 296,5 290,5 296,5 294,7 294 

Max abs (s) 20,5 19,4 16,1 16,3 16,3 18 

 
 
 

      Yellow Fabric 
     

       

Before wash 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec 
(%) 260,2 262,4 265,7 263,8 260,7 263 

Max abs (%) 260,2 262,4 265,7 263,8 260,7 263 

Max abs (s) 15,4 12,1 11,2 14,1 12,5 13 

       

After 1 wash 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec 
(%) 276,2 275,3 286,1 275,2 281,8 279 

Max abs (%) 276,2 275,3 286,1 275,2 281,8 279 

Max abs (s) 15,6 14,7 16,8 16,8 16,1 16 

 
 
 
 

      Green Fabric 
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Before wash 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec 
(%) 255,1 263,4 262,2 257,3 260,3 260 

Max abs (%) 255,1 263,4 262,2 257,3 260,3 260 

Max abs (s) 13,7 15,2 16 12,5 14,8 14 

       

After 1 wash 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec 
(%) 283,2 281,6 286,7 280,9 287,8 284 

Max abs (%) 283,2 281,6 286,7 280,9 287,8 284 

Max abs (s) 14,2 17,4 17,4 13,7 13,1 15 

 
 
 

      Grey fabric 
      

       

Before wash 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec 
(%) 258,3 261,2 263,2 262,3 258,9 261 

Max abs (%) 262,6 261,2 263,2 262,3 258,9 262 

Max abs (s) 36,2 23,2 13,7 18,5 15,5 21 

       

After 1 wash 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec 
(%) 281,9 274,1 275,7 276,5 274,14 276 

Max abs (%) 281,9 274,1 275,7 276,5 274,14 276 

Max abs (s) 20,7 20,5 22,9 18 20,7 21 

 

EN 14697 and ASTMD 4772:97 were tested at an external test institution. The results were 

only reported with the average result. Therefore this results is not showed in this appendix. 
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Appendix 2 

The complete results from the comparison between ISO, EN and home test 

 

Fabric 1             

  
     

  

ISO 9073-12 Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Average 

Abs 30 sec (%) 205,3 274 246,8 228,6 257 242 

Max abs (%) 279,9 274 270,8 272,4 277 275 

Max abs (s) 60,2 34,2 47,7 54,3 40,4 47 

  
     

  

EN 14697 Annex B Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Average 

Time to sink (s) 9 13 14 13 13 12 

 

Fabric 2             

  
     

  

ISO 9073-12 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec (%) 201,6 93,1 214,6 135,4 203,9 170 

Max abs (%) 296,5 298,4 292,8 289,5 301,2 296 

Max abs (s) 61,7 82,6 63,3 81,3 54,4 69 

  
     

  

EN 14697 Annex B 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Time to sink (s) 6 13 14 11 12 11 

       

       Fabric 3             

  
     

  

ISO 9073-12 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec (%) 216,6 183,3 189,5 234,3 268,4 218 

Max abs (%) 274,3 276,5 292,8 299 295,4 288 

Max abs (s) 64,3 42,3 70,7 57,3 47,3 56 

  
     

  

EN 14697 Annex B 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Time to sink(s) 20 17 26 25 14 20 

 

Fabric 4             

  
     

  

ISO 9073-12 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec (%) 179,4 189,3 194,2 155,2 183,3 180 

Max abs (%) 298 305 297,3 289 299,4 298 

Max abs (s) 58,2 57,9 75,7 82,3 66,9 68 

  
     

  

EN 14697 Annex B 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Time to sink (s) 5 5 6 4 6 5 
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Fabric 5             

  
     

  

ISO 9073-12 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec (%) 274,4 262 269,3 272 268,3 269 

Max abs (%) 274,4 262 269,9 272 268,3 269 

Max abs (s) 19,8 17,3 17,2 16,5 18,9 18 

  
     

  

EN 14697 Annex B 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Time to sink (s) 12 14 14 14 10 13 

 

Fabric 6             

  
     

  

ISO 9073-12 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec (%) 295,4 289 295,5 292,3 294,6 293 

Max abs (%) 295,4 289 297,1 292,3 294,6 294 

Max abs (s) 26,8 29,8 34,4 27,2 33,4 30 

  
     

  

EN 14697 Annex B 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Time to sink 4 4 4 3 3 4 

       

       Fabric 7             

  
     

  

ISO 9073-12 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec (%) 257,5 256,1 260,2 256,19 265,9 259 

Max abs (%) 257,5 256,1 260,2 256,19 265,9 259 

Max abs (s) 17,2 19,2 17,8 21,1 18,7 19 

  
     

  

EN 14697 Annex B 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Time to sink 5 5 3 3 5 4 

 

Fabric 8             

  
     

  

ISO 9073-12 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec (%) 100,8 71,5 86,1 18,7 22 60 

Max abs (%) 208,88 205,6 209,7 192,92 173,61 198 

Max abs (s) 82 95,7 96,1 195 138 121 

  
     

  

EN 14697 Annex B 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Time to sink 10 8 13 10 8 10 
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Fabric 9             

  
     

  

ISO 9073-12 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec (%) 253,3 244,9 196,9 256,3 141,9 219 

Max abs (%) 258,7 251,1 237,3 259,4 247,2 251 

Max abs (s) 37,2 41,7 57,2 35,8 67 48 

  
     

  

EN 14697 Annex B 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Time to sink 5 3 4 3 4 4 

 

Fabric 10             

  
     

  

ISO 9073-12 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec (%) 0 0 0 0 10,3 2 

Max abs (%) 0 0 0 0 10,3 2 

Max abs (s) 8,7 17,2 6,8 11,7 20,9 13 

  
     

  

EN 14697 Annex B 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Time to sink 92 78 75 80 68 79 

       

       Fabric 11             

  
     

  

ISO 9073-12 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec (%) 1,9 75,9 65,4 114,8 45,9 61 

Max abs (%) 3,8 211,9 202,8 223 221,1 173 

Max abs (s) 16,3 83,6 75,7 84,1 100,6 72 

  
     

  

EN 14697 Annex B 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Time to sink 61 59 54 58 57 58 

       

       Fabric 12             

  
     

  

ISO 9073-12 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Abs 30 sec (%) 7,6 6,3 4,5 6,1 2,3 5 

Max abs (%) 7,6 6,3 4,5 6,1 2,3 5 

Max abs (s) 8,89 5,59 8,2 6,9 10 8 

  
     

  

EN 14697 Annex B 
Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 Average 

Time to sink 183 55 50 69 91 90 
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