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Breaking News   Breaking News   Breaking News   Breaking News    
 

 
NSC Nonwoven 

 
Introduces IsoProDyn® and IsoProfile®, a major 

innovation to provide even physical properties to 
crosslaid nonwovens and cost reductions 

 
 
I f  we were to look back over the past 20 years we would see that there have 
been many leaps of technological  development br inging higher production rates 
and better weight uniformit ies in the needled fabr ics,  a l l  contr ibut ing to reduced 
incremental  manufactur ing costs and better overal l  fabr ic performance re lat ing 
to the enhanced weight uniformit ies in the f inished fabric.  
 
In fact,  the overal l  focus in crosslapped nonwoven manufactur ing has been more 
focused on cross width weight uniformity than speed, due in large part to an 
overal l  stabi l izat ion of doff ing speeds within a window of 90-120 m/min. This  
general  range of doff ing speed is re lated to the capabi l i t ies of the crosslapper 
and the extended speed range required in crosslapping when using the advanced 
batt shaping technologies which require the crosslapper to have lay-down speeds 
which are dramatical ly  higher than the doffer speed. 
 
The state of the art  in dynamic batt forming with technologies such as ProDyn®, 
WebMax and CV1 have brought the CD weight uniformity to CV values between 
1-4%, depending on the technology employed, the f inished weight, draft and 
needled parameters within the manufactur ing l ine. As was the development of 
prof i l ing technology, f i rst introduced in 1991, the introduction of ProDyn® 
dynamic batt shaping in 1999 was a technological  leap re lat ive to using prof i le  
technology. 
 
One of the addit ional developments in crosslapping has been in the control  of 
the web as i t  enters the top carr iage with Ouat!Sys®. This abi l i ty  to control  the 
web at higher input speeds has el iminated web control  problems associated with 
the top carr iage as i t  moves toward the card, thus enabl ing higher doffer/feed-in 
speeds. 
 
The focus in technology has actual ly  focused in other areas where increases in 
operat ing eff ic iency or reduction in maintenance cycles has been where many 
advances have taken place; al l  which help to reduce the manufacturing cost and 
hopeful ly  enable the nonwoven manufacturer maintain a competit ive advantage 
of the competit ion. 
Thus, with these dynamic batt shaping technologies the overal l  focus has been in 
cost reduction, v ia f iber sav ings generated through better CD weight uniformit ies 
and optimizat ion of operat ing eff ic iencies through better f iber management 
systems in web forming and overal l  f iber processing. 
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The question is  therefore what is  next,  what advancement can we expect which 
wi l l  create different iat ion between nonwoven rol l  good manufacturers.  How can 
a manufacturer create separat ion versus the competit ion when simi lar 
technologies and economies of scale are employed? 
 
As presented above in looking over the general  trends in technology over the 
past 20 years a l l  the advancements eventual ly lead to making it  faster, making it 
more uniform in weight (CD and MD) and making i t  at higher operat ional  
eff ic iencies which are a l l  cost related and not performance re lated eff ic iencies.  
 
The question is  therefore why there isn’t  more focus in manufactur ing a 
needlepunched nonwoven which combines the advancements in speed, weight 
uniformit ies and eff ic iencies whi le generat ing fabr ics which also exhibit  more 
uniform physical /tensi le propert ies in the f in ished nonwoven felt? 
 
The dynamic batt shaping technologies al l  work with methods to adjust the web 
weight pr ior to entry into the top carr iage of the crosslapper and therefore we 
can assume that the batt wi l l  ref lect the overal l  averaging of web al ignment 
within the folds of the batt.  
 
I t  would seem logical  to bel ieve that i f  one were able to generate uniform cross 
directional weight uniformity that we would also generate uniform physical  
performance values, but this is  an incorrect assumption. 
 
This assumption that weight uniformity equates to physical  performance 
uniformity (tensi le)  is indeed incorrect as dynamic batt shaping is  focused on 
generating web weights which pulse between a min/max weight range to effect 
the development of a batt weight profi le to offset the effects draft  has on f iber 
migrat ion and the reduction in fe lt  width generated from batt forming through 
bonding to the winder. 
 
The modulat ion of web weight to meet the desired batt weight prof i le  does not 
s ignif icantly  change f iber or ientat ion in the web to have any impact on the 
tensi le uniformity of the needled felt .  
 
The or ientat ion of f ibers in the web is largely control led by the card although 
systems such as WebMax & CV1 draft the carded web (typical ly  with one web 
condensed) to help create the required batt shape to counter the effects of draft 
whereas ProDyn® adjusts the web weight on the doffer (paral le l  and/or 
condensed), thus maintaining the f iber or ientation of the doffed web 
 
I t  would be reasonable to assume that in appl icat ions where higher MD 
performance is  required to equate a balance in MD/CD, or is required to achieve 
higher tensi le strengths that more draft would be appl ied in the consol idation 
and bonding process to pul l  the f ibers toward the MD orientation. This of course 
wi l l  impact the batt width due to the tension differential  between the f ibers at 
the center of the batt and those who are closer to the edge of the batt.   
The balance in f iber tension decreases with distance from the center and 
proximity to the edge of the batt,  thus impact ing not only the weight 
distr ibution of the batt due to this imbalance in f iber tension and f iber migration 
but also the consistency in f iber or ientation in the batt.  This var iance in f iber 
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tension and migration as the width shr inks due to draft translates into 
inconsistency of physical  propert ies as measured across the width of the f inished 
needlepunch felt .  
 
 

 
The graphic shown here demonstrates 
the f iber al ignment and eventual 
migrat ion as the batt is  
needlepunched and moves through 
the needlelooms to the winder. The 
f iber or ientation changes are not 
uniform, with f iber a l ignment 
remaining re lat ive ly stable in the 
center and having considerable re-
al ignment at the s ides by the t ime 
the felt  arr ives at the winder.  
 
I t  should be real ized that the dynamic 
technologies employed in batt 
shaping is  a l l  designed to negate the 
effects draft has on cross width 
weight uniformity. In essence, the 
crosslapped batt would have a weight 
distr ibution which is a mirror image 
of the f in ished felt  without employing 
batt shaping technology, thus the 
batt would display a heavy center 
versus a l ighter weight basis toward 
the s ides of the batt. 
 
 

The abi l i ty to overcome the weight distr ibut ion deformit ies caused by draft has 
been a focus of technology development for many years and the dynamic 
web/batt shaping technologies avai lable today has proven eff ic ient in balancing 
the effects of draft with cross direction weight uniformit ies having low CV% 
values.   
 
The quest ion is:  does this capabi l i ty  to generate cross width weight uniformity 
a lso translate to cross width uniformity in physical  character ist ics? No. 
 
To i l lustrate this point the chart below shows the CV% values and curves of cross 
direction weight uniformity and CV% of the physical  character ist ics uniformity 
(tensi le) as measured in MD/CD rat io. 
 
As the curves show, the cross width character ist ics in weight has been addressed 
but the physical  prof i le has not benefited from the improvement in weight 
uniformity. 
 
The logic therefore of weight uniformity equating to performance uniformity is 
not real ized as the abi l i ty  to generate a batt profi le  in crosslapping answers only 
to weight distr ibution but not f iber al ignment; demonstrated in the analysis of 

Fiber 
orientat ion in 
crosslapped 
batt  fol lows 
laying angle

Fiber  or ienta t ion  
in  card  w eb 
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Batt 

Pre-Needle 
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Fiber orientat ion 
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MD/CD tensile 
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by draft  
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cross width character ist ics demonstrated for geotexti le appl icat ion in the table 
below in which the CD weight profi le has a CV% of 1.52% whereas the CV% of 
the physical  performance is  8.86%.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Thus it  is  c lear that the abi l i ty  to correct weight uniformity does not translate to 
the same capabi l i t ies in the tensi le uniformity in the fabric.  
 
I t  is  interesting to note that in other nonwoven technologies and the markets 
they serve that weight uniformity and physical  performance uniformity are 
equal ly  important cr i ter ia to meet the expectat ions of the end customer. 
 
The chart below is indicat ive of a spunlace fabr ic which must meet cr i ter ia for 
physical  uniformity in the cross direction which is logical  due to the nature of 
the fabric as i t  is  generated by mult iple cards (typical ly)  in- l ine, thus the CD 
weight uniformity and physical  character ist ics are relevant indicators to the 
behavior of the fabric in i ts  appl icat ion in the f ie ld.   
 
 

55 gsm US supplier Lane A Lane B Lane C Lane D Lane E AVG
Weight 57,3 54,7 56 54,7 56 55,74

MD Tensile 109,41 109,79 107,35 104,93 100,16 106,33
MD elongation % 43,8 45,3 45 43,5 42,3 43,98

CD Tensile 19,38 21,86 21,61 23,17 19,34 21,07
CD elongation % 137,2 134,9 141 145,6 145,8 140,90

Thickness 0,73 0,7 0,73 0,68 0,69 0,71
Bonding ratio 2,25 2,41 2,30 2,34 2,13 2,29

MD/CD tensile ratio 5,65 5,02 4,97 4,53 5,18 5,07

MD/CD elongation ratio 3,13 2,98 3,13 3,45 3,45 3,23  
 
 

 
In heavier weight spunlace appl icat ions where crosslapping is  employed, the 
same dynamics as seen in needlepunching occurs, with draft impacting cross 
directional  tensi le uniformity.   

Weight and MD/CD across the w idth

ProDyn

150,0
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160,0
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170,0
175,0
180,0
185,0
190,0
195,0
200,0

0,50

0,60

0,70

0,80

0,90

1,00

1,10

1,20

Weight MD/CD

Weight  CV = 1.52 % 
MD/CD  CV = 8.86 % 
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The difference between l ight weight spunlace manufactur ing and heav ier weight 
spunlace manufactur ing is  l ight basis weight spunlace l ines are machine direct ion 
l ines with the cards feeding the bonding process,  thus MD becomes the 
dominant strength. In l ines with crosslapping, the dominant strength in the web 
(MD) is  placed in the cross direct ion, thus creating a batt which is  based on the 
weaker and therefore less stable as the batt proceeds to the fol lowing bonding 
processes.  
  
In heavier weight spunlace l ines i t  is common to have batt draft ing machines to 
try to increase l ine speeds as wel l  as to re-or ientate f ibers into the machine 
direction and generate a balance between MD and CD in the f in ished felt.  Thus 
the need to batt shape and tensi le shape uniformity into the crosslapped batt is  
needed in any appl icat ion where crosslapping is  used due to the imbalance in the 
physical  values in the carded web between the MD and CD orientation.      
 
The s ingular  focus on weight uniformity without addressing tensi le uniformity is 
interesting when consider ing the nonwoven felt  should meet a performance 
cr i ter ia relat ive to i t ’s  end appl icat ion. Today the qual i fy ing parameter of tensi le 
performance is  based on the average tensi le and/or minimum tensi le value in the 
felt .  
 
I t  seems i l logical  to average the physical  values (tensi le/elongation) of the 
needlepunch fabr ic when there can be such a dispar ity of performance values 
across the width of the needlepunched fe lt .  
 
This averaging of cross width physical  propert ies can be the result of the lack of 
technology which could otherwise generate a better uniformity of physical  
propert ies which up to today has not been avai lable.  
 
In essence, what most manufacturers do is manufacture heavier fe lts to ensure 
the average values required are met, thus increasing their manufactur ing cost. I t  
is interest ing to note that before batt shaping technology was introduced, the 
same phenomena of over producing fe lt  weights to ensure meeting the minimum 
weight standards today appl ies to meeting tensi le performance standards. 
Therefore many felts are made heavier to ensure the minimum tensi le  
performance values are met.  
 
The development of IsoProDyn® technology addresses this problem of physical  
performance uniformity.  IsoProDyn® addresses the issue of cross width tensi le 
uniformity which offers two advantages to the rol l  goods suppl ier;  felts which 
have optimized weight uniformity and tensi le uniformity.    
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As demonstrated in the chart above using IsoProDyn® technology we can see the 
dramatic improvement in cross width tensi le uniformity where the MD/CD tensi le 
CV% is 2.95% versus 8.86% when only employing ProDyn® technology. The 
addit ion of Isodynamics to ProDyn® does not impact the abi l i ty to optimize batt 
shaping as demonstrated in the comparison of weight CV% between the ProDyn® 
and IsoProDyn® charts, with essential ly  equal  CV% values of 1.52% and 1.50%. 
 
I t  is this enhancement of tensi le performance uniformity which offers advantages 
to the rol l  goods manufacturer as performance qual i ty is  dramatical ly  improved. 
The abi l i ty to produce felts with dramatical ly  more uniform tensi le values not 
only creates separat ion from other rol l  goods competitors in the marketplace, 
but i t  also provides an opportunity to lower basis weights in manufactur ing whi le 
st i l l  meeting the required physical  specif icat ions in tensi le performance and basis 
weight. 
 
In this way, just as with the advantages Profi le  and the advancements with 
dynamic batt shaping brought in reducing manufactur ing costs through f iber 
savings made through the lowering of the target basis weight whi le st i l l  ensuring 
customer minimum weight specif icat ions, IsoProDyn® brings s imi lar  cost savings 
to the rol l  goods manufacturer with enhanced CD weight prof i le and lower basis 
weight felts which meet the required minimum performance specif icat ions. 
 
The development of IsoProDyn® has been instal led onto an industr ia l  
needlepunch l ine in Europe at BONAR T.F. commissioned 8 months ago 
manufacturing Geotext i le  nonwoven felts and another instal lat ion in North 
America has just been commissioned with this same technology at THRACE LINQ, 
thus offer ing further data upon which to analyze technology and the advantages 
brought through their  implementat ion into the demanding performance driven 
Geotext i le  industry. 
 
 
 
 
The Geotext i le  felt  in the table below was manufactured with a draft  coeff ic ient 
of 300+% and a shr inkage in width of 20%, thus the abi l i ty  to both improve CD 

Weight and MD/CD across the w idth

IsoProDyn
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weight uniformity at a low basis weight with high draft becomes a chal lenge due 
to both the high draft values but a lso the length of the Geotexti le  manufactur ing 
l ine which includes mult iple needle looms, batt drafters, Tenter frames with
thermal  f ixat ion and the winder. The length of the l ine enables greater t ime for 
the f ibers within the felt  to migrate under tension created by draft.  
 
 

120 gsm Geotexti le felt   
4.18 meter f inished width  

      MD/CD 
         
Samples 
 
technology  

Right  
1  

R-C 
2 

Center  
3 

C-L 
4 

Left  
5  

A
ve

ra
g

e 

MD/CD 
CV% range gsm 

CV% 

Tradi t ional  1.24 0.90 0.79 0.87 1.14 0.99 19.08 0.44 4.36% 
IsoProDyn

® 0.86 0.87 0.97 0.91 0.87 0.90 4.97 0.11 1.79% 
 
An example of meeting minimum specif icat ions is seen in the above table which 
displays the changes to the f inished Geotexti le in the cross directional  
improvements in physical  performance and weight uniformity with the MD/CD 
CV% improving by a factor of 4 with a drast ic improvement in the CD weight CV 
values.  
 
 
The use of Isodynamics is  not l imited to use with ProDyn® technology where its 
main funct ion is to address f iber or ientat ion and CV% tensi le uniformity in the 
f inished felt  whereas ProDyn® technology addresses cross directional  weight 
uniformit ies.  The use of Profi le technology can also benef it  from Isodynamics 
where this technology optimizes the batt shaping capabi l i t ies with enhanced 
cross direct ion weight uniformit ies as compared when only prof i l ing technology 
is  used. 
 
This marr iage of prof i le  technology with Isodynamics essentia l ly  combines the 
Isodynamic technology to f irst generat ion batt shaping profi le technology to 
improve the cross directional  weight uniformity.  
 
The fol lowing analysis of apply ing Isodynamics technology with Profi le 
technology establ ishes that Isodynamics br ings s imi lar  improvements re lat ive to 
weight and performance uniformity as seen with IsoProDyn®, plus s ignif icat ive 
enhancements to the weight evenness profi l ing capabi l i t ies in CD thus enabl ing 
older l ines without ProDyn® capabi l i ty to also improve their  needlepunch 
uniformit ies through the use of IsoProf i le® technology. 
 
The tr ia ls fol lowed a s imilar  concept of high draft with l ight basis weight relat ive 
to what would be found on Geotexti le l ine which causes high shr inkage in width 
and f iber migrat ion, thus the example below of a 100 gsm f inished weight having 
a 2.7 meter batt width and a f inished tr immed width of 2.0 meters.  
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100 gsm needled felt  
2700 mm batt  width 
2000 mm finished width 

1 2 3 4 5 6 7 8 9 10

IsoProfile

No correction

Weight

CV%=8.4%

CV%=3.1%

 
 
The dramatic reduction in CV% when using IsoProfi le® from 8.4% to 3.1% 
demonstrates the compatibi l i ty of adding Isodynamics to standard Profi le 
crosslappers as the technologies are compatible,  thus the appl icat ion of one 
technology does not interfere with the other but rather,  they have a posit ive 
knock-on effect when used together.  
 
Another example of Isodynamics when combined with exist ing batt shaping 
technologies of Prof i le  and ProDyn® wil l  enable a comparison of applying 
different technologies together and seeing what advantages and inf luences they 
have on the manufactur ing process.  
 
The example below of a 175 gsm needled felt  was made with a high draft 
mult ipl ier  to ampl ify the inf luence of draft on f iber migration using the 
needlepunch l ine in three operat ing modes: 
 
a) using crosslapping without any Profi l ing technology,  
b) using IsoProfi le® technology 
c) using IsoProDyn® technology. 
 
In order to maintain consistency in these examples, the same draft  values were 
used in this tr ia l  as per the previous example.  The draft  values were rather 
excessive but also ref lect condit ions s imi lar to industr ia l  l ine condit ions for 
markets such as Geotext i les where a high draft mult ipl ier  is  used to improve the 
MD physical  propert ies and improve the balance between MD & CD performance 
values. Another benef it  is  through high draft the product ion levels are optimized 
as measured in winding speeds (and kg/hr capacity).  
 
 
 
This draft wi l l  therefore impact not just the distr ibution of cross direction 
weight but a lso the or ientation of f iber and therefore the uniformity of physical  

100 gsm 
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propert ies.  
 
The examples shown below provide suff ic ient evidence for the need to use 
technology to improve the qual ity of the needled fe lt as seen in the top example, 
where neither Prof i l ing batt shaping nor Iso technology was employed, thus 
showing a wide min-max range of weight var iat ion in the c lass ic “smile” weight 
prof i le.  
 

175 gsm needled felt 
2700 mm batt width 
2000 mm finished width 
 

 
 
The analysis of the CD weight distr ibut ion curve when using IsoProfi le® 
technology shows a large improvement in weight uniformity with a 50% 
reduction in weigh range (min/max) as wel l  as improving the CV% to 2.30% from 
5.25%. 
 
The last analysis with IsoProDyn® technology further improves the min/max 
range in measured weight and further f lattens the weight distr ibut ion curve, 
especia l ly  at the s ides of the needled felt  with the improvement in CV% to 1.51% 
from 2.3% when just using IsoProf i le® technology alone. 
 
The f indings shown in the analysis of weight uniformity is  logical  as we would 
expect when using apply ing different levels of technology to obtain higher levels 
of weight uniformity. 
 
The fol lowing analys is on tensi le uniformity on the same fe lts offers an 

No correction 
Range: 34.0 gsm 
CV%: 5.25 
 
 
 
 
IsoProfile® 
Range: 17.0 gsm 
CV%: 2.30 
 
 
 
 
IsoProDyn® 
Range: 12.0 gsm 
CV%: 1.51 
 
 

No correction

IsoProfile®

IsoProDyn®
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opportunity to see what impact the use of these technologies have on the 
physical  uniformity of the fe lt .  The analysis of both weight uniformity and tensi le 
uniformity offers a broader perspective of the impact these technologies have on 
the qual it ies within the f in ished nonwoven fabric.  
 
The chart below is an analys is of the MD/CD tensi le values as measured in the 
cross direction, with the CV% values for both MD/CD tensi le and weight 
uniformity displayed in the table below the chart.  
 
As seen v isual ly  in the colored graphics,  the MD/CD tensi le curves of  the felts 
without correction and IsoProf i le® share s imi lar general  tendencies with the 
s ides display ing the dispar ity in f iber migrat ion due to draft with higher values 
on the s ides as compared with the measured values in the center of the felt .  The 
difference between no correction and IsoProfi le® was a f lattening of the tensi le 
uniformity curve improving the MD/CD CV% from 12.3% to 8.9%.  
 
The use of IsoProf i le® addressed both the need to further improve CD weight 
uniformity and improved MD/CD performance uniformity as confirmed in the 
analysis  in weight uniformity in the charts above and the improvement in MD/CD 
tensi le uniformity as per the chart and associated table below. 

Technology 
employed Weight CV% MD/CD CV%

No correction 5.25% 12.3% 
IsoProfile® 2.3% 8.9% 
IsoProDyn® 1.51% 5.4% 

 
 
The examples presented herein with either the marr iage of Isodynamics to Profi le 
technology or ProDyn® technology i l lustrate the advantages these combinat ions 
of technology offers the rol l  goods suppl ier  to improve not only the weight 
uniformity of the needlepunch fabric but a lso the physical  uniformity of the 
fabr ics manufactured with these technologies.  
 
 
 
The question we may ask is in which markets or appl icat ions within any given 
market wi l l  the employment of IsoProfi le® and IsoProDyn® technologies offer 
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advantages to the rol l  goods suppl ier  versus fabrics generated using exist ing 
technologies? 
 
As one might expect,  Geotexti le  appl icat ions would benefi t  from the use of these 
technologies as ev idenced in the many examples presented within this paper as 
wel l  as the fact that the f irst  two industr ial  instal lat ions using IsoProDyn® have 
been with Geotexti le manufacturers.   
 
Another appl icat ion may be seen in the Automotive industry where enhanced 
MD/CD uniformit ies would translate to better performance in appl icat ions such 
as molded felts where uniformity in physical  propert ies translate to consistency 
in draw as the nonwoven is deformed into the required shape in the molding 
process.  
 
The use of Isodynamics on both Profi le technology and with ProDyn® technology 
extends the range and capabi l i ty  of the crosslapper and the dynamics of batt 
shaping with the added value of being able to correct MD/CD tensi le uniformity 
across the width of the f inished felt .  The abi l i ty  of Isodynamics to inf luence the 
felt  qual i ty is  in large part dependent upon the crosslapper technology (Profi le 
or ProDyn®) as wel l  as the parameters within the product specif icat ions which in 
turn dictate most of the operating condit ions within the nonwoven process, such 
as draft, the distr ibut ion of draft within the process, needle density, needle 
type, f ibers and f inished weight.  Thus the examples presented here reflect 
neither the minimum nor maximum impact of employing IsoProfi le® or 
IsoProDyn®.  
 
I t  may be presumptuous to know every market or appl icat ion where the value of 
generat ing a needlepunch fe lt with a dramatical ly  more balanced physical  
performance profi le as measured in MD/CD tensi le balance along with improved 
weight uniformity may provide a competit ive advantage versus your competitors,  
but we would imagine that in today’s economy that these advantages may be the 
key to survival  in these turbulent t imes.  
 
Your press contact: Cristina Soares De Carvalho – cristina.soares@nsc-
nonwoven.com 

 

 


