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REPORT 

ON MY MJS.gON AT 

NATIONAL FIBRES LIMITED (NFL) KARACHI 

IN PAKL5T AN FROM 

20TH JANUARY TO 2ND APRIL, 1985 

Ref: DP/PAK/84/022/11-02/32. l.H. 

~isi'-'l. Report on Texturlsed Filament Yam. 
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1. Purpose of the Assignment 

1'61-1 

As in the job description from June 1984 written, the purpose of the 

assignment was to : 

Assist NFL in optimising the existing pol~1ester fibre plant in the poly­

condensation, filament, draw-texturislng and fibre spinning and stretching 

plant into and suggest modifications to the existing equipment If 

necessary. 
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1.1. Background Information 

The background information regarding NFL has been provtded 

In our re!JOrt of the assignment DU/PAK/79/018/11-0i/32. l.H 

and DU/PAK/79/018/11-03/32.1.H prepared together with 

Mr. F.J.A. Thomas dated 20th March 1984. 

After my first gen,-ral survey during this mission l was disappoin­

ted to notice that progress had been made only in the polyester 

polymer (chip) production during the last ten months. The fibre 

production shows a marked reduction in quality ~g., a too high 

fibre elongation of 38-42%, instead of the normal 26-30% and 

a very low 3.6 - 3.8 g/den T 
10 

value (tenacity at 10% elongation) 

which is normally 4 - 4.5 g/dn. All these propel ~ies cr~ate 

several problems in the yarn spinning mills. The addition since 

October, i 984 a very severe problem has been created by NFL 

in the production of a very high fused fibre content in the 

production lines. This has been brought about by trying to 

increase the production capacity of the plant by the intro<luct.ion 

c.f spinner".!ts with 750 holes, without taking into consideration 

factors that would severly affect the quality of the enl'i product. 

The personal request of the fCCCL Chairman Dr. M.H. Chaudhry 

was to concentrate on the quality of the fibre and to increase 

t'1e fibre ;:iroduction accordingly. 

Because of this request I spent only one week on the analysis 

of the polycondensation plant, and I had only a very short time 

to disc'1ss analytical and testing problems with the managers or 

the chemical and textile laboratories. I spent more than seven 

weeks in the fibre spinning and stretching plants in order to 

correct the mistakes and improve the quality and quantity of 

the produced fibre. 
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2. Fl.ldlng and Recommend.aitlons 

2. ~- Polycondensatlon Plant 

As in our report of 20th March, 1984 we pointed out (Page 3) 

that during our mission in 1984 the polymer (chip) quality was 

not satisfactory. The melt viscosity, and the chip moisture 

content was not uniform enough and this caused several difficul­

ties in the production stages that followed (e.g., very bad spin 

and stretchability, high CV% of tenacity and elorgation etc..). 

After the construciton in June last year in the chip dryi11g sec­

tion (NFL design), the moisture content of the chip has been 

very satisfactory. The polycondensation plant manager wli" ~ad 

worked in this position for only four months when I arrived, 

showed, that he had a , ery good understanding of the process 

technology. He waf at-le to discover and rectify very quickly 

any faults that oct=ured during the processing of polymer batches. 

Or.ly with stabilising a good quality polymer product will progress 

be made. 

The present Ti02 preparation system is mt optimized. It is 

planned to buy a new !'!fluid jet" mixing unit. With this system 

it will be possible to improve the Ti02 distribution degree, which 

will improve the spinnerets running time with decreased fi~re 

breakages. 

2. 2. Fibre Spinning and Stretching Plant 

In the last 10 days In January Bild in the first 10 d'1ys in 

February the plant manageents were trying to optimise the 

spinning conditions with the new 750 holP-s spinnerets which were 
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deltvered and set up ln October 1984. They decided to spin 

at 1450 m/mln take-up velocity. The very high wast~ content 

of 19% ln January showed that this was a bad decision. The 

quantity of the fibre that was produced was also very poor (too 

high elongation 38 - 4Z%, very low T iO value and with an 

alarmingly high fused fibre content of about 60-70%). 

I want to emphasise that in our first report dated 20th May, 

1983 and in the subsequent report dated 20th March, 1984 we 

pointed out that this spinning plant is unstable at a spinning 

velocity of about 1400 m/min. 

We proposed (Page 3) a spinning speed in the range of 1275 

implemented, the m/min. Because our proposals were not 

spinning plant has been running during the last 10 months in this 

unstable condition. The result has bee:-: the bad fibre quality 

and the high waste content of about 12%. 

After the implementation of my proposals, beginning 10th 

February, 1985 to decrease the spinning velocity from 1450 m/min 

to 1 ?50 m/min and change the totally incorrect air quenching 

parameters, it was possible to stablize the fibre production so 

far, that the waste % decreased from 19% in January to 9% 

by the end of f ebruary. 

During this short period it ·.;.·as not possible to optimize the 

spinning conditions concernirig ~he fusee; fibre content. The fused 

fi~re content. with 750 holes was then reduced from the original 

value by a tout 4U - 50%. But this was still not satisfactory, 

becaus~ the original value was far too high. 

Af~er discussions with the director aod the plant management 

at my suggestions It was decided to change the 750 holes 
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spinnerets to the original 649 holes spinnerets to try and increase 

the fibre quality to an acceptable level. 

After a spinning period of six days of 1.5 den. fibre, I began 

on 10th March to implement the proposed and necessary spinning 

and stretching parameters for the production of 1.2 den fibre 

with 649 holes spinnerets. 

I calculated, that with about 1280 m/min talre-up velocity and 

385 g/min throughput per position it wil be possible to have the 

same production capacity, as the spinning plant had in the iast 

year using 1450 m/min take-up velocity. Despite the lower 

velocity the yield will be higher, due to the lower waste content, 

the quality will be better and the production will be more stable. 

This take-up velocity reduction is compensated by the stretch­

ability of the fibre which is increased from 1:3.26 to 1:3.65. 

The apparent loss of 11.7% production capacity with the decreased 

spinning velocity is also absolutely compensated by the gain of 

the higher stretching ratio which permits spinning with 11.3% 

higher raw-titer. 

The other gains are the following 

With this lower spinning velocity the fibre spinning unit is more 

stable and further processibility on the fibre line will be ea5ier. 

After a little corr~ction on the throughput from 385 g/min to 

382 g/min and an increase of the take-up velocity from 1280 

m/min to 1286 m/min and after three important corrections on 

the spinning parameters (extension ter"lperatures and air quenching 

conditions), the fi~re production unit ran under very st:::ble condi­

tions from 12th March 1985. Despite the 3! years old spinnerets 
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the uniformity oi the produced tow ls very satlsf actory. The 

fibre breaking ratio is also ~educed to an acceptable value. 

In the same time after studying the fibre line I changed the 

stretching v~loclty from 125 m/mln to 105 m/min. With this 

velocity reduction I increased the contact time on the 3rd draw­

stand. With this higher contact tirne and with the set up of 

the squeesing roller on the 2i1d draw-stand, it was possible after 

opU.<11izing further stretching conditions to reduce the fibre 

elongation from 38% last year to 30-·32%. A further decrease 

does not appear to be possible with this 3! year old spinnerets. 

But this value is satisfactory for the market. 

The tenacity ls also increased. But the important achievement 

was the increased T 
10 

value (tenacity of 10% elongation). This 

value lies at the moment between 4.5 and 5.4 g/den. This is 

the most Important prnperty for increase in strength in blended 

yarn productior.. This T 
10 

value has never been achieved at NFL 

before. 

The economics of my effort are shown in the very high dP..:rease 

in waste %. 

from 12th March, the theoretical capacity of the fibre spinning 

unit is 26.95 t/day (382 g/min throu-hput). Betweer1 12th March 

and 31st March (20 days) the production (in bales) has an mean 

average daily value of 25.63/day. It was also possible to reduce 

the waste percentage over these 20 days to 4.9%. In January 

there was 1 O%. 

With the implementation of these spinning and stretc:ilng para­

meters it will be easily possible to produce 7 lu - 730 t/month 

of 1.2 den. fibre in very good quality with these old and worn 
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out 649 holes spinnerets. 

Fused fibre content has now been reduced to 13% from 60 to 

70% on line E. 

This is because I controlled air quenching conditions personally. 

Manual control has become necessary for this very important 

parameter, because unknown reasons, the manometers whic~1 

registered the pressure differences on each of the spinning posi­

tion have been removed. My experiments were first conducted 

only on line E, and my personal supervision. Thtr~ was a vast 

improvement in quality on line E when compared with line D. 

Line D had a fused fibre content of some 40%, while line E had 

a fused fibre content of about 10%. With the introduction of 

this new control system it was possible to reduce the fused 

fibre content on this line D as Wf 11 to ab0ot 20% in the last 

days of my mission. These manometers must be rep:aced (see 

3.1.2.). 

Furthermore, as long as the old 649 holes spinnerets and also 

the worn out crimpers (see 3.2.6\ "Vil! not be changed this fused 

fibre problem can not be eliminated. 

2.3. Chemical and Textile Laboratories 

The leboratories are functioning sa:.isfactorily but reo·1ire an 

extended programme of testing '11ith additional testing e~uipm~n~ 

(see our report from 20th March, 1984), to supplement the facili­

ties presently available. 

It ls recommended to make use of the very good textile and 

tecnological knowledge cf the two managers from the chemical 
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and textile laboratories in the fibre production processes as well. 

It will be possible to use the necessary statistical analysis from 

the production parameters with regression calculations in correla­

tion with the fibre testing value for the production on the fibre 

lines. 

Only these two managers will be able in the future after installa­

tion of the TV screen to produce these regression results. I have 

supplied them with a regression calcu!ator at the request of the 

Management. 

2.3.1. Chemical Laboratory 

To make possible to measure the u11iformity of the dryed 

chips I brought from W. Germany an UV-measuring equip­

ment. I explained and introduced the necessary measuring 

methods. 

I brought also two Ubbelohole viscosirneters with other 

capilliary size to make it possible to compare measured 

values from different laboratories. 

The laboratory had not the possibility to compare and 

coiivert the colorimetric coordinate value X. Y, Z from 

the textiles and other surf aces (e.g., chip), measured 

on the Zeiss Elrepho Remission - Photometer in the newly 

introduced CIELAB value L*, a• and b*. I brought from 

W. German~· the sufficient DIN - Norm and different 

publications about this field. We calculated these values 

on some samples and found excellent correlations. We 

discussed furthermore the possible chemical structures 

of different residual materials obtained in the esterifica­

tion autxlaves and made proposals for future studies. 
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2.3.2. Textlle Laboratory 

I discussed with the manager of the quality control 

department on different measuring methods ln order to 

have more informations about the quality that is being 

produced. for necessary equipment refer our :-eport 

of 20th March, 1984. 

3. Summary and Recommendations 

I have demonstrated to the plant management in this short space of 

time that was given to me, that it is possible to produce good quality 

1.2 den. fibre with the same production capacity as last year, at 

increased levels of production due to the decreased waste %. 

The fibre production parameters are only in part optimized, because of 

the lack of equipMent in the system. I strongly recommend that no 

changes be made to any of the recommendations I have implementeri, 

like speeds, temperatures etc., till I return in October. 

To make it easier for me to continue my optimization efforts it seeins 

absolutely vital to solve, before I come back, the following problems 

and begin with investments in the following regions 

3.1. Problems to solve untll October, 1985 

3.1. l. Study the air pressure regulation sy:;;eem between the 

spinning room and take-up room for its variability. 

Secure required air pressure conditions (not greater as 

± 1.5 - 3 mm). After this, systematic experiments with 

little air pressure difference values should be conducted, 

its Influence on the fibre spinning process (fibre breaking 
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number etc.,) should be studied. Air flowing conditions 

in the spinning tube at the moment are not satisfactory 

and causes fused fibres. Before this study It ts absolutely 

vital to repair the door closing and opening systems on 

the spinning room, in order to maintain stable air pressure 

conditions between the spinning and take-up room. 

3.1.2. Put back the manometers that have been removed, from 

the back of the quench air ducts, to se~ure the possibili­

ty to measure and control on each spinning position the 

exact quench air velocity. 

3.1.3. Study the air flowing conditions in the full length of 

the spinning tube, especially on the tops of the spinning 

tube. 

3. 2.1. Necessary Invest men ts 

3.2. l. Purchase a spinning pump "Testing Stand" from Enka 

Technika or Lurgi to test the melt premeability and 

throughput of the spinning pumps. (At the moment 

there ls no possibility to measure this important propr.rty. 

3.2.2. I do not see at the moment the possibility to spin with­

out much fused fibres and bad quality fibre if the 

spinneret holes are more than 700. I have made a deep 

study of this possibility in relation to the present very 

sensitive air quenching system, and I would advise strongly 

against more holes than 700 holes ln the spinneret. I 

propose to change my original order to spinnerets with 

700 holes as opposed to 750 holes. 
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:\.'2.3. The order for new 649 holes spinnerets with new hole 

diameter and design would be more economical in the 

same quality from f rey and Co., ~rlin. 

3.2.4. In October 1 will also begin to optimize the POY produc­

tion. ln order to mak~ my task easier to fulfill it will 

be necessary to change the 3! year old POY spin11erets. 

This will decrease the excessive filament elongation 

distribution (see our report from 20th March, 1984). 

I propose to purchase 240 - 36 holes spinnerets with 

50 min diameter and 80 - 36 holes 5pinnerets with 100 

mm diameter. The spinneret hoie design will be decided 

by me after my discussions with Mr. Frey in Berlin 

at the beginning of April. 

3.2.5. To order a Leesona take-up machine. Specification at 

the engineering group. 

3. 2.6. My original proposal to buy a new draw-stand is not 

necessary at the moment. With the reduction of the 

stretching velocity about 105 m/min, it was poss~ble to 

reduce the shrinkage during the stretching process from 

17% to 10%. This produces a higher capacity with a 

more stable fibre. This value of 10% is still too higt, 

r:iormally it: should be 5%. It is not possible to obtain 

this value because the crimpers are worn out. At the 

moment tr.e crimper parameters can not be optimized. 

3.2.7. I recommend the purchase of two new crimpers. Neumag 

has a new de·1eloped crimper, with the possibility to 

change the crimper boxes which have different designs. 
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1 want to poln~ ot•t that the sporadic presence of over­

length fibres and a part of the fused fibres are because 

of the crimper and not the cutter. This should have 

been reailsed many months ago, because it is such an 

important parameter for the spinning mills. 

3.2.8. The polymer waste produced during the casting process 

has a very good quality. At the moment I do not see 

the possibility to reduce its quantity which is about 15-

20 t/month. The separation of this valt1able polymer 

from c~~er fibre waste is absolutely vital, if it is to 

be used for "Repeated polycondensation" and dope dyeing 

processes for the plastic industry. The Co., Didier, W. 

Germany have agreed to test the NFL polymer for its 

stability, for this proc~ss. I recommend the negctiation 

of this suggesticn in orcer to increase NF L's financial 

benefits. 

3.2.9. The fibre line has only a tachometer. it i5 old and no~ 
precise enough. I pro,x>se to buy ~wo new units. 

3.2.10. The air velocity measurement instrument is too sensitive. 

An instrument which rnec.sures integrated values would 

be better. I suggest to try different models and purchase 

the best for this purpor,e. 

During this sh'Jrt space of time very rapid progress has 

been made. It is envisaged, that fu~ther prngress will 

be possib!e in smaller degrees with concentrated control 

and discipline. 

It ls difficult to understand why after our proposals last year, correct!ve 

measures could not have been done during the past 10 months before I arrived. 
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I hope, that our proposals will be implemented in the future and it will get 

only bette~ and not worse. 
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