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ABSTRACT

Present projed work intends to makean analysi5 of the quality

control systems that exist in different Jute mi1l5 of the country, the

central quality conrrol department of Banglade5hJute Mills Corporation

undBanglade5hJute Research Institute.

Fromthe record of tile claims 5ettled l:tj the buyers of jute pro-

ducts of Bangladesh, the various defects usually comeacross have been

found <J.1t.After careful observation and analysis the factors responsible

for la<,quality product5 have been identified. These are related to r'M

materials, <:IaChineryand eqw.pment,production processqs.personnel, test

procedures etc. The approximaterelative contribution of each factor

was qlso determined.

A regression analysis has been carried out to establish ,,",ether

any relationship exists amongthe properties of the jute goods.

Control charts have been constructed for the mean.';and ranges of

weights of specified amountof_in_process jutes at different stages.

For various tests, the samplingprocedure was analysed and the

sample sizes l'oO'recalculated on a statistical basis.

Lastly, s""", specific recCl1\mendationshave been suggested to

improve the existing quality control systems of the jute mills of

Bangladesh.
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CHAnER : ONE

INI'ROruC'ITON

1.1 General Introduction

Bangladesh earns more than SO%of the total export earnings from

jute. Its jute products had a great demandin the world market. But the

world demandis gradually declining. No,.,r--a-daysjute has to face a hard

competition ,lith its substitutes, tffi synthetic fibres. Armedwith sone

irresistible advantage as cffiapness, lightness, inertness, durability

and a steady domestic suW~y, synthetic fibres are marching on. The-incrementat)market share is shownby the following table.

'-'
Table 1.1: Incremental demandof synthetic fibre(3)

Out...,t of tffi synthetic fibres of the World

Yo= "'" "'" 1973 1980

Increment

'" "" ". '0%by percentage

The worldwide outp.lt of synthetic fibre advanced by 31%in 1968 and by

a further of $% in 1973, which in the later years accounted for 20%of

the overall production of industrial fibres, =mpared to 7%in 1964.9

These prcducts are polypropylene, polyethylene, polyester, polY!,Ie£in,

polymide(.wi"' :.::::..•,and other petrochemical products. For lOO5tof the

1960s, jute enjoyed pride of place, both as primary and secondary bucld.ng

for tufted carpets. N= jute, as a primary backing fibre, faced a serious



challenge from wovenand non_oven polyole:fins and lost the grounds.

The use of jute as secondary backing fibre is also being challenged

by a variety of synthetic foam backin~. As a result, the global con-

mmption of jute goods which remained static for the last fi:fty years,

is no;. going down.

Synthetic: fibres are expanding their market through their own

demandill'ldalso as the substitutes of jute. As a result of vigorous

rese<IrChand development, synthetic fibres are cominguncanfortably

closer to the jute goods in quality and price. If jute is to survive

and maintain its dominanceover its substitutes in the days to come,

proper consideration must be given on the diversi£ication and quality

irnprovanent of the jute products. Otherwise Bangladesh mayhave to

suffer a substantial loss in export earnings and bring about a great

instability in its economy.

The present study mainly concentrates Ondifferent aspects of

quality assurance and improvementof the Jute Products of our Country.

Before stating the!main objectives of this projoct worle,<;o.meccncep-

tual discussions on the various ""pgcts of qu1llity and quality control ~':J

have been pr-esented in the follOding sectians.

1..2 What is Quality

Product qu1llity can be defined as the composite product character_

istics that determine the degree to which the product in use will meet

the expectations of the customers. Anyfeature which is desired to

2
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achieve fitness far: uSe is a quality characteristic. This is the basic

building bl6c:kon which fibJess for use is built. The quality charac-

teristics exist in several subspecies, such ..s technological, psycho-

logical andethical. Eachof these species h"" a different appeal to

the ConSUmer-S for different products., But technoloqically defined

product quality is the prime concern because it contributes more to the

custcmer satisfac:Uon.

Product quality whichwas once the interest of a few technical

men. has becometoday the primary concern of an increasingly large num-

ber of managers, engineers and statisticians.

1.3 Quality andCost

In attempting to implement the quality standards the quality

control function is faced with a major problem of balancing inc:re~ta1

gains and incremental losses. By increasing the effort to control the

quality of incomingraw materials, processes and final product perfor-

mance, one can reducoecosts due to scrap, rework and customer dissatis_

factia>. On the other hand, increasing the quality control effort in

itsel:f is expensive and increasingly so, because of more inspec:tion,

machinemaintenanc.e, set up costs, labour idle time due to control inter_

ferenc:e etc. Thus there is someoptimal effort which balances the two

oppoaing cost pressures.

The figure 1.1 presents a hypothetical relationShip between quality,

Cost and Value of product.

,
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Figure 1.1: Relationship between the cost and value of the
produd with quality

At a point 'b' where the two curves intersect each other, the cost and

the value of the product are same i.e. this quality of the product can-

not earn profit. In fact the maxirmlmdistance between the two curves

corresponds to t.he maxilmJ'"profit. The corresponding quality is the

optimumquality. (Point t a').

1.4 Total Quality Cost

Total Quality Cost includes tl10 elements, nSJllely(i) Cost of

appraisal and (iil Cost of failure.

lfuen the cost of appraisal and prevention is zero, t~ product is

100%defective. To improve conformance. these costs are increased until

perfection is approached. Here the prevention costs rise asymp:t,Ucally.

/
becoming infinite at 100%conformance. As nOnconformance sets in failure ,r('-

"
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costs rise until at 100%nonconformance. the product is 100%defective

,mere the failure cost per good unit becomes infinite. Tnefigure 1.2

explains the above situations.

Figure 1.2, Model for optimumquality

W"
defective

uahty
,conforman:::e -

Total qualityo~,

Cost of appraisal
and prevention1

Cost

The figure 1.3 shcMsthe three distinct ZoneSof the total quality,
costs. The zones are:

II zone of improvecnentprojects

ill zone of indifference and

till -, of perfec:tiopism.

•



Total quality cost curve

i
Zone of improvement
project .
Failure coot > 7fJ1,
Prevention cost ("10%
Find break tIumlgh
project. PersUB

(I' -~..:.--.:. ,
100%Defective

Optimum
point

Zone of indifference
FailU["e cost '" 50%
Prevention cost'" 10%
If no profitable
project can be found.
Shift',errphasls to
control

Quality of c«tforrnance

,~ of
perfectionism

Failure costs <. 40%
Appraisal > 50%
Study cost/defect
reduce inspection
try audit of decisions
took for perfectiolUSm

100% goOO.

,

Figure 1.3: Opt!",,,,, segment of quality cost model

These ;0:0005are discussed below'

Ouulity improvem=nt:>lone:

The usual distinguishing features are that failure =sts constitute

over 70%of the total quality costs, while preventi= costs are under 10%.

In such cases, there are profitable improvement projects waiting to be

persued~1)

Perfectionism z<>re'

It is charectirized by the fact that appraisal costs exceed failure

costs. The improvementprojects consist of discovering and removing the

undue costs of perfectionism. This maybe done by programs such as;



,,) Studying the cost of detecting defects comparedto the

damagedone 1£ they are not detected.

b) Reviewingthe quality standards to see if they are

realistic in relation to fitness for use.

c) Seeing if it is feasible 10"reduce inspection throug~ uSe

of process capability and preserving the order.

Indifference zone:

It is characterised by the fact that about half too quality costs

are failure costs while prevention costs are about 10%of all quality

costs.

The situations at which each type of cost elements reae:hes its

optimumvalue is discussed below;

1. Failure ""3ts are at their optitmJrnwhenit is difficult to

identi£y profitable projects for reducing the,!,_

2. Appraisal costs are at their optimumwhen

,,) failure costs have been brought downto optimum,

h) identification of profitable projects is d:1£ficu1t for

further red=1ng appraisal costs and

cJ goo:l.workmethods and st""dards have been established

fa inspection and test and are meeting those standards.

3. Prevention costs are at their optimumwhen

a) the bulk of prevention work is be:ingdirected to

authorized improvementprojects_.

7
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•
b) prevention work itself has been subject to analysis

for improvement~and

c) the non project prevention work is controlled by

sound budgeting.

1.5 Quality Control

Quality control is a process through which actual quality

perfornl8ll.ceis measured, comparedId.th'standards and actions are taken

on the di£ferences. This process consists of a series of functicns which

"hen applied to problems of quality, can be listed as follows~7)

Programming:

This includes defining the sequence in which measurementsare to

be ,:erfonned, the equipment to be used for measuring the indiVidual qu_

lity characteristic the protOedureto be adopted for measurementsand the

~pected results.

•

•Selecting'

This includes selecting the material, part or pl'oduct that rs"'):;J
be tested or inspected. The connections to it, the input signals to be

applied" the output terminals required and the measuring devices appli"Q

cable.

,
Measuring:

•
This function refers to a:::tual r;erforrnanceof measurementof the

product or process quality characteristics.



.'

Data recording and processing:

.This includes recording pertinent information obtained from the
~

rreasurement of the quality char-octeristics arv:1then tabulating this

infOl:'lTlationin usuable form for analysis purposes.

Information Analysis and Decision:

This refers to the computations of certain parameters for the me";":::;

~ent infol:'1f\ation,comparingthese with the required reBults for ccn-

formance determining their ac:ceptability. This function also includes

establishing the corrective or controlling action desired.

Non conformance detect"d for ana1ysis is to be communicated to

the proper controlling areas for taking necessary actions.

Controlling:

Prom the feed back information, required cm,rective or controlling

action is performed, as necessary on product design, the mlnufacbJring

process, materials, ete.

The interrelationship of the above functions has been presented

in figure '1.4.

9



- ...•.~ UtilityProgramming Selecting: -~
functionCOTI'IlI\and

Distribution
(Circuit Iswitching)

ControllingInformation'- Analysis & (Design)
Decision

, Process or,
product,
being mea_

""""'
I Feed back-

Fixture" Controlling Data recording
~ (Product at' and processing,=~ lX'oce"sl Measuring

Temporary -
Display

- ,
Figure 1.4: Punctions of Quality Control

The analysis of the above functions r~,¥~that quality control

for its efficient running d?pends on manyother factors of the organiza_

tlon. These are sound costing, a detailed maintenance program of the

machineries, proper skill and training of the involved personnels etc.

To conclude this section, quality control mayobroadly ,be defined as a

process which refers to an effective system f= integrating the quality

~eveloprrent, quality maintenance and quality improvementefforts of vari-

o.u;'groups of an C1LganisationSo as to enable production and services to~'

be ca=led out at the most economic level which allows full customer

satisfaction.



1.6 Objectives of the ResearchWork

AS..,ntioned earlier, jute industries of the cc.mtry have been

passing a c::rUcialperiod in respect of capturing world market specially

due to the developmentof different synthetic products. In order to IhaVe

sameexport market from further ccntraction, along with various develop-

ment progr~. quality assurance for the products should be given a

prior emphasis. To ensure that the final product conforms to the desired

speCifications of the buyer, quality control schemesshould be developed

at all stages.

In the context of aboverequirements, the objectives of this pro-

jed paper maybe laid do.-m as follows:
•

i) To study the existing quality control system in enterprizes,

BJMCcentral Q.C. department and at. ilangladeshJute research

institute.

til To analyze the claintS of fue l:tJyers and toon to identify the

defects of the jute products and recommendtheir possible

re..,dies.

llil .Tomakea statistical analysis in order to establish if any

relationship exists amongthe different properties of the jute

goods and thereby to explore the pOssibility of reducing the

numberof tests that are being presently carried out at diffe-
rent phases.

iv) To construct the control charts for the existing machine.

•

•



v) TO stuiy the sampling procedures and determine tile required

scnw1e sues fer a given accuracy •

•
vi) To suggest specific reCOImlendatioos for the improvement of

the existing quality control systemsof the jute mills of

Bangladesh.

•

12
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CHAPI'ER : TloQ

SALIENT FEATURES OF JUrE ro\ILL ')

2.'1 Production Process in a Jute Mill

Preliminary processing of jute ir-.::ludessoftening and maturing

,fuich are accomplished in the spreader. Carding removes foreign matter

and brushes the fibres and prepares than for further processing. spi-

nning{;;~' the fibres into twisted yarns for weaving in the looms.

These operations are shownin the figure 2.1 ;md the stage wise flow

churt is shownin figure 2.2.

Eatchin

Pie"in un

Softenin

_Condition:l.n

Cardin

•Wi""

7 _
•"""tio

Reelin

undlin

'1eavin

inish:l.

Drawln

J

Copwinding

Figure 2.1.' Operations in a jute mill



I RawJute I
I spread0-- Jute Softener Emulsion Spray

-eoot Free Jute Jute with Root

Matur!
, .~- ", ,', )Breaker Card . «,

~ ?f
I Carding ~"" "" '.•.['F' ,,:,

Finisher~Card'

I First drawing frame I
I

I Drawing- I Secood drawing frame I
, "

I
I Finisher drawing frame I

,

W~, \~eft_

ISPinningf., Spinning SPinn~
~

Spool winding Wen windin

" 0"
l1'1indingl-

I Pre beaming I

I Dressing I

c~.

,

I Finishing I

Figure 2..2: Production process chart for a jute mill

"
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Rawjute is unloaded on jetty, weighedon trolleys and carried

to the gOOo.lnS.Fromthe godown,this jute is brought to jute assorting

shed, wheregrading is done according to their quality. Maingrades are

Tossa and white with su!xUvidionsas Mid_bottom,l3_bottom,C-bottom.

X_bottan, L")( bottom etc. In the next step, the various grades of jute

are l:Iixedup with a specified batch composition.

Anemulsion is prepared from jute hatching oil (J .13.0). nonident

P-40 and water. Oil lubricates the fibres and helps their free movement

wh:l.lewater gives required dampnessand flexibility4Jute is fed into

spreader or softener through whichthe e::rulsion is applied. Thematerials

delivered from softener machinesare arranged in layers into a pile and

covered by a heavycloth for a certain period to help gas formation and

bacterial growthfor softening. In the preparation section, soft jute is

subjected to carding operation, whichis a process by which long striclcs

of Jute while passing through high sp"ed pinned rollers are broken down

in an 'angled mass' and converted into a 'sliver' of suitable weight per

unit length. Theproduct is delivered in a ribbon form. Thecarding Op"-

ration is carried out thrmgh two sets of mac:hines(i) Breaker card & (ii)

Finisher Card. In the breaker card, the fibres are hackled within slower

and faster rollers. In finisher card, different qualities of jute that go

into a batch are properly mixedto forma single roll from eleven rolls

of different sp"cific 'qualities'. To subject it for mOrefineness to make

it suitable for spinning, drawing and doubling are done. Drawingelongates

the sliver, makingit light and moreuniformwhile doubling combinestwo

or moresilvers into one. First, second and third drawing are done succe,~.
ssively on a single sliver.



The yarn on bobbin is next taken for winding which is of two types,

namely, spool winding and cop winding. The former type is carried out

/; for '~arp and the latrn:';'for weft.

Next, spool goes to beamingsecti~ and cop threads are t<lkenfor

inserting in shuttles. Dry beamingis done on heavier yarns for sacking.

Pre benrningis done Onbetter quality yarns which are then taken to

Dresser. Dresser """anscoating of warpyarns with someadhesive substance

•
during beaming. Tamarindseed, j:>owder,parafin wax, gum, starch !'<Mder

etc. are used as ingredients for dressing. Finally bea••.••with concentra-

ted yarn wrappedon it are shifted to we'Wingdeparbnent.

After weavingoperation someminor defects are repaired the fini_

shing section.

,:)11
2.2' Quality Control Personnel

There is a seperate quality control deparbnent in every jute mill

"mere the quality "f inc:oming,inprocess and outgoing jut<! quality are

checked on a definite schedule. Theyhave the following organogram.

Organograrnof enterprise-level quality control department.
(TakenfromKARIMJUTE~lILLS)

Seni= Quality Control Officer
(O.Sc. and training in this field),

Quality control officer(B.Scl,
Assistant quality
control officer(B.Sc.)

~
Tester
( SSC)

Figure 2.3, Org<Utogramof quality

~
Quality control Assistant
(H.S.C. Science)

control dept.



2."? EKisting Policy on the Inspection

In a .lute mill the manufatturing process involves a series of

operation3. So inspection is dCt1.eat different stages to check the

dev:iation of properties from somestandard values. The qualiq inspec-

tion is carried out l<1ain1yat the following levels.

Inspection of Quality

'1. Noismre in raw .lute:

For every '100bales, 5 bales are selected at randomand from each

bale 5-readings 4 from sides and '1from bales end are taken. During

testing, loose morrah should be twisted to maintain compacrn.essof

fib!:"eand frcrn each morrah 3 readings are taken i.e. frcrn top, middle

and bottom.

2. rlorrah weight:

At random'10%assorter is selected for checking.

Colour, smell and viseosiq of the .JBOare taken for inspection

before preparing emulSion, oree in each shift of prOduction.

4. Emulsion:

011 % and emulsifier % used in preparing emulsion are checked8

hourly. •



s. Pile checking:

and pile temperature

B hourly by taking 6 readings from eac:hpile _ 2 from .its side, 1

from one foot downfrom the top layer, 1 from one foot from the

bottom layer and 1 at the middle of the layer.

6. Batcll checking:

Quality wise batch is checked4 hourly.

7. Sliver test:

Sliver .is tested quality wise at randOlllOr i.e cyclic order. 5

samples frall four rolls of card each of 10 yds from one card

4 hourly. For third finisher drawing sliver test. a test length

of 25 yds is taken. MoisbIre regain delivery rab,. weight etc. of

sl.ivers are tested periodically.

B. Yarn test:

Quality wise sp.inningframe is selected at randomor in cyclic

order. For ccunt testing 10 bobbins are selected at randomfrom

one fr"lOOand one hank of 100meter-from each bobbin 4_hourly.

For strength serre bobbin is used and test length is selected after

discarding fewmeter,S test from each bobbin _ 4 hourly has to be

perfoJ:1Jloo.For twist testing 2 test per bobbin has to be taken 4

hourly.



9. Copinspec:tion'

The c:cphas to J;e inspec:ted in cydic: order in 10%of He cop

winders. Dimension, c:anpacmessend tap"r/nose end of the cop

as well as yarn knots are tested.

1.0. Starch test:

Viscosity and temperature of stare:h at miXingtank and sCMbox

is 0 tested twice in each shift. The temperature and steam pre-

ssure of the drying cylinders as well as yarn sp"ed are maintained

at such a balanced level so that the dressed beamdoes not beco"",•

brittle or remain wet.

1.1. Beamtest:

Onebeamof each quality is checked4 hourly for both numbersof

yarn/ends and uniformity of distribution and moisture regain %

in beam.'fo chec:kthe produc:ts for preassigned specification about

20 cuts of hessian and 20 bags of sacking are tested p"r shift.

2 '';'• Present Policies of Testing

At the enterprise_level t~ existing testing policies are as

follows:

Weight of cloth:

A square meter Of cloth is to be weigh/,dfor each sample piece and

the samehas to be conditioned to standard 65%R.H. and temperature

of 22°Cprior to weighing. In the absence of the requiredQ



20

conditioning the actual weight of the doth maybe converted to

tl1e required regain according to the following relation. ASSUIJ1ing

16%contract regain for hessian and 20%contract regain for sacking,

the weight correded for regain is given byG;-. _.,~ : ..,:;:-J
c::; :,

Weight/meter at 16%regain ~ Actual wt. X 116
100 + abs MR%

~Ieight.jbagat 20%regain

I'lldth of the cloth:

B Actual wt. x 120
100 •. abs M.R%

,
•

A sample of full length of a cut or roll is passed over an ins-

pection machineand width is measured at 7 points.

Porter and shot:

The sample is laid out on a smoothsurface and porters and shots

are measuredwith a porter gauge

Warpway tensile strength:

Sanples of one meter long from any three of the first five cuts

and also from the last five cuts of a shift are taken strips are

then cut into 15 emby 1.2.5ernrespectively in the ',arp and weft

waydirection. The width of tl'e strip is then reduced to 10 em

by taking out threads from both sides. At least five strips from

each master sample after properly getting conditioned at: 65%R.H.

o
and 22 C are t:ested on any vertical type st:rength -testing machine.



Weft wtrftensile strength:

Sample of 15 em in weft wayand 10 ernwide in warp direction is

taken. Sampling and Test procedure are same as that of warp way

tensile strength. For sacking bags 12 warp, 12 weft wayand 12

seam strength tests are taken from 6 bags

Moisture regain:

It is expressed as the percentage weight of the material i.e.

Original weight _ Dry weight ~ '
Dry weight ~ n

The test is done in a conditioning even or rapid tester for

small samples. A sample:;is placed in a perforated container and

is dried with circulation of hot air at 110°Cby a thermoregulator.

The difference between the weights of the specimen before and

after drying gives an estimate of the regain in relation to the dry

weight of the sample. N""-a-days, Probe type electrOnic moisture0
neters are widely used for direct estimation of regain by electric

resistance.

At 1""",t 10%of the rolls or bags are selected at randan anGoreer-

vation5 are madeat five places and average is taken.

Oil content:

A portion from eoch of the cuts representing first and last two

h=s prOOuctialS of the shifts is tested by s=hlet extroction

nethod on dry <leoiled material basis using Dichlorornethaneas a

solvent.



% of oil content ~ 100 x oil wt. in semple
OVendry wt. crf sample

••

2.•.5 Layout plan of machinery for a mediumsized Jute Mill

For the application of quality control models the machinery

laYa.lt plan is to be analysed to makeit in a systematic w<JCj. The layout

of various machineries of a mediumsilled jute mill has been given in

figure 2.4
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1. Emulsion plonl 6. 1st Drawing
2. Softntr machin, ,. 2nd Drawing

3. Hard WQsh T/cord 8. lrd Drawing
,. BrMkfr tord mochin, 9. Finisher drawing
5, Finisher cord mochin" 10. Spinning from,
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CHAPrER : THREE

DATA CCLLECrION

3.1 Introduction

To develop an effective and cost optimal quality strategy,

before

data collection and subsequent aIl1'llysisare essential. But

launching a data collection program, one must consider several

important questions, which are lisl:e<l below:

a) tJhat is the objective of data collection 1

•b) \~ich data should be collected 1

c) Wherewill they be available in desired forms 1

dl Howshould they be collected 1

e) Whatare the best methcdsin approaching towards a
definite conclusion Objectively 1

f) Can the results of all these efforts be presented in
a lreaningful way1

Answerto these questions are not straight forward; mostly they

are inter-dependent and require modifications of the system after care_

ful reviews of the effectiveness. Moreoverdata COllection and d'!ta

processing are often an expensive business, but the benefits to be

gained from assurance of high quality jute goods are tremendousand

very frequent quality checks at all stages of production are already

in practice. so, the main question is in what format data should be

collected and presented. Typical but standard record formats have been
•

diSCussedin follCMingsections. The formats have been prepared from there

e""1stingdata collection format in the Jute ~lills.



..,
[:; 2 List of the essential testing equipmentfor quality control'..
,-;:'"'j.l~-----.-,--~---_J'-_-'-"'--'-'!tr'.•-'.",".-,",_.-,-.•.__."'7
....-----.r--~_~_...") .._
':........ 'lhe"esi!ientil'l1.e<rtti.pments required for performing various tes...,l'j (--~_.~...)
are given below:

'1. Moisture meter.

2. Sliver tester.

J. ~Iarpreel (yarn)

4. Twisttester.

s. Yarn tensile strength machine_

6. Fabric tensile strength machine.

7. Ilrighmess tester.

8. Hydrometer.

9. Conditioning oven.

10. Viscometer.

1:1. Rapid oil extractor.

12. Chemical balance.

13. Weighingscale.

14. Yarn inspection winder.

15. Rota thermometer

Besides the above ll"entioned equipment", so<ooauxiliary instruments are

also required, e.g. tachometer,breaker, test tube etc.

24

The Tests and Re=rds for In-process Jute , . •...~..

The record formats of various tests are given in the follOW-lng

tables:



Table 3.1 : Moisture test

The moisture content in the raw jute and inprocess jute
goods are recorded l:1f this test

Moisture contained • Average

, 2 3 ., 5 M.C% 1101$ture
re ain

.

Table 3.2 : MorrM test

Standard weight range is 2_2.5 Ibs

Weight ""= Range S.D. Cost Of
variation,

Table 3.3 : J.B.O. test

It is the test of the specifications of the jute batch oil

25

Colour Smell Viscosity at

Table 3.4 : Emulsion test

Emulsiontest is performed to keep the oil andwater
pel:"centage constant



~It. of jute Oil % Oil % in all % in Emulsion,<t, 0' after appln. Wt. of Emulsion E!m.1lsion stabilit;dri jute of Emulsion Emulsion on jute 'Mk Tray (hr.)

Table 3.5 : Pile checking

Jutes are kept in piles for a certain period of tiJre at a particular
temperature. Checks are made to ensure desired maturity.

Piling date Temperature Average Opening ~ Ope.lling Piling
""" tim. checking temperature date & piling ,.-- cond!_Hme of pile time of ,~,rature Hon",. of pile

Table 3.5 Batch checking

,

Quality Approved Batch BlltCM used Remarks

Hessian Warp

Hessin weft & •Sacking warp

Sacking weft

C.D.C. w••••

C.B.C. w."
Anyother quality



Table 3.7 : Sliver test report
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At Breaker Card weight is taken in

At Finisher Card weight is taken in

At Finisher drawing weight is taken

1""/100 yds.
Ibs/100 yds.

•in Ibs/spy.,

~
Std. "dmil Range Actual ''''. Corrected

Quality Stage "'. average
of \lit. H.R. % ,.'" sliver

wt. o. "'.
Hess. B. Card

"= Fin. card
Fin. Or,.

Hess. B. Card
'eft Fin.Card

Fin. Drg.

'odd", B. Card

'= Fin. Card
Fin. Drg.

'" B. Card

'= Fin. Ca>:d
Fin. Drg.

eoo B. Card
Weft Fin. Card

Fin. Drg.

Table 3.8 : '{am test

,~t str \guJQuality T""'t Remarkseng .

! • •• • ~ • •~ , •• , • • ", B " "" rl "• • • • •, " ,
" $~ ~ a " ,

i> " M • • •rl ~
, rl " a • • •rl I " •
~~

~ "" i iJ • iJ • B • •> • > B • > rl

':"> 8 ~ " ~ • ~ M • ~ • • rl

" V V , V " " v 0



~
Quality of Yarn

A<;otualCount "".~
M.R. % 'x' !!

"Corrected count at x

Q.R. %
Correct~ count at %
moisture regain .,

~~
Starch uptake ,"e
Q.R. %
Strength gain %

~
Starch powde:<"% ~~)I,= • " ~
w=% e!.,e
Antiseptic % 0

"
Water %

'''''' .",~- II
:~

Vi.scosity of starch -'.
solution at 40"C

"I• "

"
~
w•

"••
~

[
•
i•

Frame no.

Ends down

Sliver short

Bobbin short

~le::hanical troubles

Cotton tape

Electric troubles

Piecing up

Oiling

Total down

Summaryof the
study

•

"
~
w•o
••

~
~
og
~

t
:ii

&



Table 3.U : Beaminspection report

29

standard ,~ -- " Compan- ''''"'''''' "Yam Dis_ Average
,~ in '~d yarn-Excess! sated Hanging tribJ.tion M.R %

""= in beam short
""

,~ "".m

Table 3.12 : Cloth inspection

Shot/3" Porter I/idth Under shot %
Over shot %
Narrow widt!1%
Over width %

Table 3.1.3 H"avy/Llght test report

Porter & No. of '. -,~.- Stan_ H~"Y Light\~idth Oz/yds tested Tot ••l-Actual ~ardinO< ,,,,, weightcloth weight On corrected wt. ,



Table 3.~4 : Bag/Burulle inspection

L~gth Width of Porter/ Sewing! Condition Major
of bag/ ""I """,, Heming of sewing weaving
cloth cloth condtn$. twin yarn defect

Stillldard bag wt.

Standard bundle wI:.

Average M.R. % from 10 bundle

Hvy;t,t on corrected weight from 10 bundle

Range of heavy/light

Table 3.15 Carpet backing finished rolls inspection
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Table 3.16 : Deily cloth inspedion
{After repairing/Before reparingl

. •

,

3.4 Permissible Ranqe of Various Quality Parameters

It has been rrentioned earlier that quality meansconformity o£ a

parameter value with a standard or sp!cified value. For jute industry,

there are already set limiting values for varioU$ pararreters and checks

are performed only to ensure that these limiting values are not ~V:l.olated.
~

The limiting specifications for in-process jute goods at various stages

are as foiIOdS:

• •• • Quality 0' Jute• •No.: Item • • •• • Hessian • Sacking • C.B.C •• • • •• • • •1 • 2 • 3 • , • 5, • ,

1 !-loisture ,,% ,,% '"content (max.)

2 Morrallweight 2 _ 2.5 lbs 2 _ 2.5 Ibs 2 _ 2.5 '"(Rangel



"

~1 , , 4 5

, Batch Compo- w.e. bottom 4 rolls W.X.bottom5 rolls BoT.C. ] rolls
sition T.e. hoUan :2 roU-, W.e.bottom 3 rolls B.,i.C. :2rolls

w.x. bottom 4 rolls N-euttings :2rolls MestaB '1 roll(,J I'larp Sliver + Sliver oj.
'1 roll ,rollsthreads '1 roll threads

11.rolls " rolls
~r~'" ,rolls"\Or;B.T.C.

B.W.C. ,rolls
MestaB 2 rolls

6 rolls

(bJ weC' W.X. bottom 5 rolls N.cuttings 9 rolls
\~.c. bottom 3 rolls S.M.R. ,rolls

a rolls " rolls

4 Emulsion

(,J Stability 24 hours (min.) 24 hours (min.) 24 ,=, (Nin.)

(bJ Emulsifur .u .u .05 %
(Non ident
P-40)

(oj Oil in 5.5 % 7.5 % 3.5 "Emulsion

(oj Emulsion ,.." % 22_25 % 20-25 %applied 30-35 % 35-40 %
long jute
cutting

5 Piling long
jute cutting

6 Dollap wt.

3-5 days
-7 days

32 lbs. (max)

3-4 days
6_7 days

32_34 100.

2_3 days

28-32 Ibs.

7 Sliver conJri.
Delivery wt: i
(al a/Cards

M.H. %

(~»)Fin. Cards
M.R. %

Cd Fin. drg.
M.R. %

16_18 lb(100 yds

""13-15 100/100 yds
2B%

'145_150 Ibs/spy
25%

21 100/100 yds
33%
12-14 lb/l00 yds

'"
200 Ibs/spy
''%
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1 , 4 ,
8 Ends down 10 % (max.) 12 % (max.)

9 Yam test

(al Count"..."W"'t
l.l.R.

a Ibs.
9.5 "
'0%

_ 8.25
-11

10.25

"22%
'"lbs.

(b) Tensile
Strength
W..."w"'t
c.v.

9.5 - 11 Ibs
7.5 _ 9.5 Ibs
12 % [max.)

(el Quality
Ratio
\'Iarp
W"'t

B2-85 (min.)
75-80 (min.)

Cd) T.!?I.
~larp 4.25
Weft 3.80

10 Fabric Prepa_
ration
(al Composi_

tion of

''='
Tamrnarind Kernel
Po<oIder _ 21)%
Gwn _ .08%
Paraffinwax .04%
Antiseptic .02%
;.,rater 97.86 %

Tarrar1nd tL
Kernell ~,:::J
Powder _ 2%
Gum - .Oat
Parrafin

wax .04%
Antiseptic .0
\~at.er 97.85%

40-45 psi

10.5"
1.75"

As per sp.

11"
1.87"

As per: SPecific
<2%

10.5"
1.5"

ASper specifl",."

Steampressure 35-40 psi
cop size:
- Length
- Diameter

(e) Porter:
Tolerance

(0'
(d)

Shots tole_

""~. per specific
! 4% As per specific

.2%-
As per sp.
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CHAPTER : FOUR

OBSERVATIONS-lim THE COl-!PLAINTS AND CLAIMS SETTLED

4.~ Introduction:

The defects fo.md in the exported jute gO<'Xlsare generally

claimed by the buyer. It is quantified in terms of moneyvalue <md

settled against the export value. In this chapter the defects a.nd

quality clai= and their causeS are shOlffl.by Sontetables in the

follm;ing sections.

4.2 Complaintsof the BUYers

Generally the foreign buyers settle three types of claims

a) Excess freight:

This is due to the packing size and weight whenthe space and

weight ""ceed the given specifications then the eReeS5freight

is claimed on the Exporters.

b) LSP(Late ShipmentPenalty):

It is generally due to the delay to meet the shipment date. It

mayb= <:ausedby sl""" production rate or by interruption. in

the production process.

•



cl Quality claims:

This is the claim settled for the defects of jute goods.

This maybe caused by machines, process, materials, pcrso-

0001 involved or by SOmeother reasons. This study is

mainly on the third on"'-;1.". quality claim.

4.3 Claims settled eqainst enterprises and their values

In the follO\"lingsections the type of quality claims has been

discussed. The causeS of quality defects, their responsible fac:tors

i.e. possible sources have also been discussed.

Table 4.1 ; The claims settled against the defects of the
jute goods

"

-

Y.~ >l. "- of l-1ills Nature of claim £ , '1<.
1 2 3 , , , 7

1 Hafiz ",=, wid"' 832.1

2 L••.i@f Defective sewing 974.57

7372 3 Bangladesh Sub. Standard 1000.00
Quality, - Short width 2544.00, Askari Inferior cloth 508.00

, COOperative Under "eight 31.50.00

7 Latif Under weight 11918.40

73" 8 Adamjee Short width and 1500.00
water damage, - Mashed COre 120.00

10 Platinum Continuous l"ngth
instead of standard
cuts 50.00

U ",= Short pieces 173.2



"
1 2 3 4 S 6 ,
" '"""~ Inferior quality 916 .2

13 ""''''-, Under wei91lt: ~OOO.OO

14 -' Under weight 1000.00
1974

" -~. Mashed/Collapsedo~. 86.9B

" BoMa Mfg. defect: 1197.90

" Crescent: Narr= width 85.00

'" R.R. Short width 2817.67

" Bangladesh Short width 114.25 900.00

20 Hafiz NarrCM width 2353.00

" Peoples Under weight: 945.7

1975 22 Nishat Sub. Standard 8000.00Quality

23 Crescent Light weight: 88.1

24 L_
Defective bag 2790.00

23
_0

Narrow width 720.00

26 ~. Narrow width 62.5

23 "'Or'" :~gsize of ~.::::&751.00

20 Jessore Narrow width 2'181.00

20 Platinum Short length 79.96

1976 30 Bangladesh Short length C'''''''' 195.45

-"" •. _., ':.;,
31 Victory ''''' 656.98

32 Alhaj Short weight 731.8

33 ,- BeeJ 309.2- - - - -



37

, 2 3 , " 6 ,

" R,R. "=~ '125.64

3" "'" 2nd quality 77.64

36 Nish"t Narrow 110.64

37 National 2nd quality 2041.26

" Gul AhrrEd NarrOW', Inferior 727.4

" "j "~ 613~.5

<:J '" Cooperative Water stained 547.9

""(Contdl " UM::: Jute NarrcMw:idth 333.76

" Latif Bawany Short weight 2232.00

" 'c~tt~~ Defective 1083,

" Eastern "~~ 2000':00\

'" People;: Quell'" 552.74

" Anwara Faul ty sewing 551.6

" '-"" NarrOW'& defective 3205.18 {,::.)
" R.R. ImproFE'r rolling 120.56

" Bangladesh Short '" length 135.45

50 Jessor Short '" length 106.6

" United Inferior 541.42

1977 " Placinun Jubilee Short in length 904.96

53 , -" Under weight 3932.66

54 ,,~ Short '" length 229.00

"5 Scnali Sh=t '" length 517.00

56 Rajshahi Shore '" length 255.00

S.t; W'. RahClilrl Short i" length 89.00



"

, , 3 , 5 , 7

58 Peoples Quality 300.00
(Unspech'ied)

59 N.!I.Ma.leque Short weight '1823.00

60 Anwara Shortage of bag 313.79

61 Q",d Under Weight 1700.00

" -,~ Quality c:laim 6065.55

" "."'. Quality claim 12.00
(length)

" Ashraf - do.", 74.00
(unspecified)

" Adamjee - do_ 190.50

'''' " Noapara - de _ 3798.50

67 Platimlm -'" - 7.00
68 Eastern -'" - C 544.50

" ,,~ - 0'_ 638.50

." Quashem - 0'_ 442.00

" Hafiz -'" - 848.00
n OIiUagong - '" - 1563.50

" Mogbular - "'- 335.00

" Victory - do_ 2916.00

" Sonali - do _ 358.00

" A.K. Khan -"'- 1617.50

n Gu1 Ahmed - do - 1769.50

" -, -"'- 2934.00

" Delta Quality claim 210.00 942.50

60 CoOperative Faulty Sewing 1000.00

" Karnaphuly Short yardage 44.95



1 2 3 , 5 6 7

82 Bangladesh Quality claim 58.73

"" " Qo_ Quality claim 580.00

" Karnaphuly Quality claim 682.2

85 Crescent Short ~,eight 39.40 361.01

" ,,- Quality claim 1985.00

1980 82 R.R. Quality claim 305.50

85 Daulatpur QuaUty claim 800.00

82 Hafiz Quality claim 846.40

"" " ".~ Quality claim 3000.00



Table 4.2 : Claims settled from the year 1972 - 1980.

In this table the total claim and the quality claim are shownwith
their mmey value

, ..,- ii:"£.'-Pound,-. 1;---Clai..rtt; C...•.N" •.:'- '-sterling~ ' u, $ ". . .,;:
~ . ",-':.L -_~_~'

N Quality 8 6451.50

"• Total " 9098.70 524.00

" Quality , 1905.90 120.00 27,904.6

"• Tot" 83 4242.17 1982.50

• Quality 8 29'l5.20 '1369.80
"• Total 322 6298.18 8427.00

~
Quality 9 2725.50 6070.70• Total 268 111793.00 14043.00

• Quality " 7122.60 63533.00• Total 298 12227.40 73881.00

" Quality " 6008.00 3933.00
"• Total 98 7925.00 8113.20 1,736.2

• Quality 28 3392.00 29684.00• Total " 10250.00 32773.60

• Quality 2 741.00 680.00
m Tot"" 68 1634.30 5910.81

00 Quality 8 2824.40 151.4.00ro• Total 29 2952.00 3013.00

" Quality , 3000.00ro• Total 2 3000.00



Table 4.3 , 3tatelrent of settled claims _ Zone wise

Fran July 1977 to June 1981

I Nameof rone I U.K. , '" •
K-B zone 313.97 4607.02

cw.ttagong ZOne 1109.58 :1.1681.55

Khulna zone 504.02 5036.26

Dhaka zone - -
MlIIlljee zone - 11670.43

l1yrrensingh zone 1700.00 7886.20

Jessore zone 93.67 1191.00
•

N-o_ - -
Demra Kanchan ZOne - 7342.05

"



Table 4.4 , Claims fran Apr:il '82 to June •83

The claims settled as the percentage of mat lot are shown
in this table.

42

-'~.•..•..• , --'''''''''''-~ % of totalName of Mill Natu:re_of c!Jr.JPla:l,hts QUanti!=Y, '. -.

1 Adamjee Bias and Baggy 3 rolls out of 1.7 %
177 rolls COC

2 Stai-:) \,' Short length 100 bales =, '" 100 ,,
100 bales•, Askar1 Short size 50 bales out 0' 10'
100 bales

• ~ Bias and baggy 11 rolls 00' 0' 100%
11 rolls

5 Peoples Downgraded cloth 6 rolls out of 22%
as low grade jute 27 rolls
u,ed, £'urbachal Bias and baggy 3 rolls 0010'" 0.4 %

790rolls

7 Han:; , Spots of greases 20 rolLs out of 20%
100rolls

, LaUf Baliany Short: width 20 ""'~00' '" 57%
10 bales

9 Karnafully Defective 12 rolls =, '" ''%" rolls

10 Moqbular Short sizes bags 40 bales out 0' ""100 bales

11 Delta Short sizes "",' 40 bales out of '0%
100 bales

" - NarrOli width 2 rolls out of 2.8 %
70 rolls

13 5bor 11£g.fault 25 bales 00'''' 100%
2S bales

• - Short width 1 roll out:of 0.23 %
437 rolls
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(Contd. of Table 4.4)

Nane of Mill
Nature of Quantity % of total
"""taints

15 Ashraf E;><cessive lint 36 rolls out '" 24%
in cloth 150 rolls

" ,,= Sewing defect 15 '''= =,0' 100%
15 bales

17 Myrnensingh ~1fg.defects 5 bales out of 20%
2S bales

18 >Me Bias 40 bales out of 100%
40 bales

" m" Mfg. defects 15 '''= 100%
15 0.1=

4.4 MalorClaimsAgainst Quality

Generally lore following claims are settled by the hIyers. In this

section these complaints are discussed with their nature, causes.

Bias and Baggy: •
:riois -the distortion of the yarn in weaving from its expected

arrangement. This maybe angular displacement or b:<oJ type.

2. Wrong Packing:

This is the defects of packing i.e. packing is no1:done according

to the given specifications of the buyers.

3. Short width:

The shortness fr"", the specified given width of the fabric. It is

due to the high tension in weavingand setting in loom.



4. Joint cores:

In rolli.ng of the jute cloth sometimes the paper core is found

"s joint of !:WOor morepieces.

5. Short length:

The shortness of t he total length of the cloth. It is mainly

caused by measurementand cutting process.

6. Short sizes of bag'

SometiJoosthe bag is madeshort and =t of specifications.

7. Downgraded cloth:

Thequality i.e, strength, weaving, brightness, fineness, weight,

moisture and ingredients l.ike starch, oil etc. maybe sometimes

deflected from their standard expectations.

8. Bursting of bags:

It is the defect arise from the strength of the fabric which is the

ultimate cause of yarn and sewing of the bags.

9. Improper lapping:

In folding the long fabric sometimesthe lapping is madeimproper.

There maybe the scratching of yarn fromthe f"JJdc.



"
10. Damagedcarp"t:

Carpel: or CBC"'ay be found d"'""9'ed after shiproont because the

produe\: might be stored improperly. ';leather can effect: largely

1n the internal rotting, sorretinles 1t is caused by the iIIlprof'(>r

e"'-'lsi£ying and improper starching.

11. Faulty and tearing:

This defect is caused "t root. Quality of jute, Batching, Fe<"ding

and twisting mayaffect on the effectiveness and tearing strength

of tl'e yarn as well as fabric.

12. Manufacturingfault:

Weaving defect •• present of knots, Ends down of yarn and calendering

are mainly 10m cause of this defect.

13. Light weight:

Shortage from the standard weight may be caused by _

il Shortageof length

ill Shortagein feeding

ill) Moro twisting

iv) Moro tetsion in calendering

v) Moro tension in weaving

vU Emulsi£ying and starching improperly.
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14. Poorroning:

Loo.se adjushnent and discontirmous care may cause loose or eNer

Ught rolling of the CBC.

:1.5. Untuftable:

Sometimescrc becomesrigid and hard which is less tuftable or

untuftable fcc carpet making.It is due to weavingdefect ;md

emulsification wrongly.

16. Sewingdefect:

This defect is caused by the wrongarrl bad quality sewing and

USeof less strengthful thread.

17. Tellrn4stains;

1.B. Short in piece:

Shortage of number is caused by improper counting and checking of

the pac:king personnels.

4.5 Analysis of the dependingfactors of too claims

The =mplaints and their fCobable causes are discussed with the

involved personnels in the enterprises. These are also analysed and

cOr.lparedwith the BJMCquality control department and BJRI reSean:h

,:;:"'-.••.•• ' ---'



officers. In vi_ of the above discussion and personal observation

of the author the causes may be quantified hypothetically. lleverthe-

less this quantification 15 not so dependable. These apprOl<lmations

are sholm in the table 4.5.

'- ,Tablel"'.S I,Nature of complaints and their probable causes~ ~,

47

Nature of complaints """"'"
Material ,

Personnelroces,;

1 Bias ~,Daggy Power t~ "'" Adjus~nt: UI,weaver
Calender: '. :of:-~-:'looliJ.=.,;Sattenti ve-
Lapping: 5% 20~ ness ; 30%

, Wrmg packing - Pad<:lng, Packing
finishing persons:
process: WI>",., Short width Coom , ",. Finishing: Weaver:

Calender: 10% ,• '0%
Tensioning: Calendering

10% personnel ,
Adjustment 5%
" loom; '0%, Joint 0=' - Rolling Rolling ,
process: Finishing

'0% personnels:

, 80 •
':;Shorl':len"'"g'b,!Z

~ ~ft~,~!'-5",
z: __ ~,' '•........ '" ..

E
,
~~ 1.09 -..;;.: .Measure''''mt-_ _Pers onner •••••'
machine: 10% • 20% ..• : SO%

Material
shortness ,

''''', Short sizes " Loom: 10% Weaving:10% ;leaver: '''''bags Cutting: 20% Sewing
Sewing' 20% operator: 20%

7 Downgraded cloth: Emulsion plant Emulsion:1i)% W'e1rver:"10%, '0% Adjustp,ent ".," "e,,~
Calender: >% '" weaving Met, "Starching m/e: , "'" Starch: ",.Weaving: S% Jute itself, ".



Nature of complaints Nachine I Ms:terial & Personnel
~rocess

8

,

Bursting of bag

Improper Lapping

Feeding rn/c: '1W>
Twsiting
machine' 10%
Sewing: 10%
Loom: 10%

Lapping machine'

"'"

Process of
feeding: 10%
Twisting
pt"ocess: 5%
\'Ieaving: 10%
Jute quality

: 10%

Lapping
process: 20%

\~eaver: 5%
Sewing man:1
Feeding man:

""

Lapping atten
dent r:ersonne

:40%
Damagedcarpet Starching rn/c:5% Stacking:SO%

Emulsion plant:S% Jute' 10%
l'acking:1Q%

Stacking and
packing
personnel'20'%

Faulty and tearing

Manufacturing fClUlt

Light '<eight

Poor rolling

Untuftable

Sel~ing defects

Yellow stains

Short in piece

Twsiting rn/e:10'%
Loom: 1.0%
Feeding' 10%

Loom: 40%

Carding rnac~ine:",.
Loom: 10%
Calerrler: 10'%

Rolling
machine' 30%

Loom: 10%
Emulsion plant:

20%
.Starching
machine: 10%

Sewing machine
: 10%

Jute: 20%
~Ieaving' 10%
Feeding: 10%

Carding: 10%
Twisting' 15%
Weaving' 5%
Calendering:

)0%

Rolling
process: 10%

Emulsion: 20%
Starch: 10%
,leaving' 10%

Thread.: 20%
Sewing: 10%

Stacking:SO%
packing:20%

Packing: 20%

Twisting
r:er"onncl: 20%

\"Ieaver' 60%

Carding
personnel' 10%
Other perso-
nnel , 20%

ROlling rn/c
Operator: 60%

Involved per_
sonnel: 30%

Personnel
involved:50%

Stacking per_
sonnel:30%

Packing per_
sonnel : 80%
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"- , Q,r'it" claims to the Total Export Value4.6 Percen~ge 0 ~ ~ __

'fa evaluate the quality defects as canpared to the total export

"' ,- "',,"e the budget for quaJ.itymaintenance.value, It can also "e p ~

This figure is shewn in the table 4.6.

Table 4 6- Quality elailllS and total export value., ,,-
Value of Ex t % of ~a..J.j.ty

Tot'" C1oii;n~farYo= Hessian I Sackingf CBC '-' Others - "afi6.ron'"
."" --t• tal~e

1964 - 65 '130.4 171.1 - - 25.9 327.4

"" -56 196.9 335.5 - - 45.7 578.1

:1966 _ 67 188.2 342.0 - - 65.7 595.4

1967 _ 68 224.7 295.5 - - 82.9 603.1

1.968 _ 69 304.7 274.7 - - 97.7 677.1.

1969 _ 70 413.4 251.3 - - "lO8.7 773.4

1970 _ 71 302.0 232.5 - - 133.3 667.8
1971 _ n :160.6 167.5 - - 122.5 450.6 ."
:1972_ 73 443.0 634.1 330.0 - 30.0 1440.1 .004
1973 _ 74 632.3 581.2 265.1 - 74.0 1552.6 .0,"
1.974 _ " 733.7 755.0 215.7 - 81.3 1'7tlS.7 .009
1975 - " 1057.6 1.001.0 511.0 - 68.8 2638.4 .0<

"''' - " 1019.0 1005.6 563.5 - 98.1 2686.2 .007
1977 ~ '" 1475.8 1467.7 678.5 - 111.2 3733.2 .OW
1978 _ " 1789.1 1531.2 805.5 - 73.2 4199.0 .OOB
1979 _ BO 2713.4 2190.2 997.7 - 4B.7 4950.0 .002
1980 _ 81 2475.9 2345.5 982.0 3.7 28.5 5835.6 .001
1981 _ 82 22£4.0 2654.2 730.8 U., 17.9 5679.3

,



Prom.the abovefigure it is evident that the value of the quality

claim settled is really very sl:lall percentage of the total export-~.

•
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CHAPTER FIVE
DATA ANALYSIS

5.1 Introduction

5.2 Conceptual framework of control chart

5.2.'1 Kinds of Control chart

5.3 Establ1shll'll!nt of control chart

5.4 Determ1m,tion of sample size for
variOus tests

5.5 Establishment of relationship among
the properties



CHAPr::':R ; FIVE

DATA ANALYSIS

5.1 Introduction

•

8,,.::;)
",,'"'" --<

The tests lI'Id their results are observed carefully. To establish

t"tist;c~l basis somesome.ra~OacJ'leJ:rare ~aken. Amongthose, control charts for the existing

machine performanceis an approach.

within two limits.

to keep the specification

Another approachwas to find out the numberof sample to be taken

for each batch for assurance upto a certain confidence lweI. Next a regre-

"sion analysis is done on the different properties at different stages of

the in process jute. This has been attempted to find the relationship of

the properties~ with a view to reduce sane intermediate tests, if at all•
possible.

5.2 Conceptual framewo"kof mntrol charts

The control chart, which is a clIronological (hour by hour, day by

day) graphical comparisonof acbJal product quality characteristics with

limits reflecting the abill ty to pro1uce, as shownby past experience on

the product: quality characteristics. Whenthe curve of the graph approaches

or exceeds the limits, somechange is suggested in the process that may

require investigation. This tool maybe used to maintain control OVera pr<>--

cess after H", frequency distribution has shownthat the process is in centrol.
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The centreal-chart tedmique is U5edfor in_process centro! to give

an hour_by_houror day_by-daypicture of \he process to \he soop personnel

and the pr-ocesscontrol engineer. Byuse of these charts, the control liln:its

of the process are established, and control of the process is maintained by

periodic sampling and plotting the results. By observing the charts, arry out-

of-eontrol condition of either the central tendency or the spread of the dis_

trihuUon Canbe detected. ThroughsbJdy of the data plotted Ona control

chart, advance 1ndications can often detect a process that is tending toward

an out-of-control c<mdition. Further investigation and analysis has to be

madeto determine the cause. Thencorrective action has to be taken, prefer8;.~

bly before a nonconf:>rmingproduct 1s made.

Control charts can be used to control such processes as madlining,

finishing, assembly, chemical processing, and any other process where the qu~'"

lity charac:teristics are rreasurable.

Control chart compares actual production variation of manufac:tured

parts with the control limits that have been set up for those parts.

~lhenthese limits have been computedand then judged acceptably for

use in production the control chart takes up its major role-aiding in the

control of the quality of materials, batches, parts, <mdassembling during

their actual manufacture.

5.2.1 Kinds of Control Chart

a) Control chart for variable, Whenthe parameter under control is

sane measurementof a variable.
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b} Control charts for attributes: Whenpararnet& under control is

a proportion or fra<:"ion.

c) Control charts for the numberof defects per unit.

To construct a cootrol chart for t:he means, standard values for X

lsample mean) am '<1"(sample standard deviation) will have to be established,
first. }lelms of subsequent smrples are plotted again and action would be

called for, if a sample meanshould fallout side the control limits.

,
Xcharts' A table of factors is used to calCUlateJdirectly the upper

and l<7011ercootrol I1Jn1ts. The procedure required is simply to determine the

range for each of the sanples arrl then to detennine R, (dle •••ean of ranges)

limits are given by

•where, x •• mean of sample means i.e. x.

A2 • a factor depending on lOhesize of semple!;

The value of A2 can be obtained from any standard handbook on quality

<::cntrol(6). For a sample of n> '25, A2 '" 3/..;n.

R charts: The control limits of R chart are given as follows:u_ central limit UCLR• DiN "'ore " • 1 ,.i.
~'"3~~ ~"",1limitLCLl( • ',' " .,.,-"

and <i:! and d:l are some factors depending on sample Size. The values

of ~. '\. 03 and 04 Can be obtained from any standard handbook on quality

=ntrol.
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Control charts fa:: attributes (P ch~ts):

Here the population is divided into two-classifications: defective

--"- .
"

parts versus goodparts in a

deviation Sp are given by , •

production process. The ••••an P
no. in classification
total no. observed

Md standard

II " Average et:"ror function sp" P (1 - P)

) and shO\;l'l in Table 5. t. It should be

Control limits are set at fi oj. 3 "p.

5.3 Establishment of Control Chart

In this section limits of conuol charts have been calculated fer the

means and ranges of weights of specified amount of in-process jutes at diife-

rent machine stages, e.g. breaker card, finisher card, first drawing, second

drawing, etc. The means and ranges have been calculated from sample raw data

given in Appendix I (Tabl.,.' ~-=
mentlOIl!!dthat in each sample of Table 5.1, five readings were taken, The

mean"~~ the average of these five readings and the rCl1lgeis the difference

betw~ maxiJmmland minimumreccrded value. In table 5.2 Uo., and LCLvalues

are gi~ fOt" the mean, X and renge R for the above mentioned cases.



Table 5 1: Calculation to establish control charts

•

".z
V
1. 1..3 0.4 0.16 0.2 8.76 1.8.6 1.3.367.46 4.48 1.43.42

2 1.7 0.8 0.64 0.4 4.4 17.361.3.347.42 4.39 146.3

3 1.3 0.9 0.52 0.1£ 8.64 1.7.96H.8 8.6 4.1.9 1.42.27

4 3.4 0.6 0.32 0.4 5.76 1.7.68'13.12 7.7 3.8 1.40.54

6 1.0 0.3 0.2

7 0.8 0.5 0.29 0.3 8.76 1.8.621.3.9 9.07 5.3 155

8~ 9.5 0.7 0.1.7 0.1£6.8 18.5613.3 9.1.5.G 156.5

9.ji 2.2 0.4 0.31 0.221.1.4 1.8.321.2.9 9.1.3 3.96 1.42.9

1.1. 0.9 0.7 0.6

0.2 5.8 1.8.381.3.787.42 4.1.8 1.42.2

1.2 0.8 0.6 0.32 0.3 5.74 1.8.6 12.8 7.3 3.8 1.41..2

1.3 0.8 0.5 0.16 0.4 6.24 18.5213.7 7.2'1 3.9 142

1.4 1.4 0.6 0.3

1.5 0.5 0.2 0.16 0.7 '11.2 18.6 12.6 7.28 4.1 1.46

-
•



Table 5.2: UCLand LCLvalues for i and R _ chart

I~Meanof the Meanof the vW. for Lel for UCJ.for LeI for
sample mean sample """'" i chart i chart R chart , d",",• .)ii:i (~All x-A2fi: '" D4R -Di, -::,

Bre!!ker 17 1.' '17.31 1'.75 2.31 ..,""-Finisher 13.2 0.57 '13.3 13.1 .'<1 .19'"-First 7.' 0.32 7.87 7.74 .528 .111dr<od",

'~<md ,... 0.35 4.53 4.39 .578 .121dr_,

Third dring 142.8 6.21 144.63 141.92 13.56 2.65

Table 5.2: UCI and LeI values for i and R _ chart

Values of ,., 0 0.223 for n ••"D, 0 0.348 A, • 3j'l"""j) ,
.67• .00 •D, • 1.652

'" • 3.472

d, • 0.755

A sample control chart 15 shown1n figu-e 5.1
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Fig. 5.1 (0) Control chort 01 breQk~r cord ,
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5.4 Determination of SampleSize for Various Tests

Adequacyof sample size is determined by an estima.t.ion on the performan::e

rating. The precision desired will det.ermine nowmanyobservations will be

required. Fran basic formula of ••"",pIe size it can be calculated.

n _ Sample size

~2c Normal curve area

cr-- g Standard deviation

E - x -;11 i..e. the rMgnitude of the error of the estimate i.e.
the df:ff~nce of the values of population meanand the sample-~.

The sampleshave been t.,)cen from the existing data from Appendix-'1and

the recruinod Sample size were calculated which are shownin the table 5.3.

Table 5.3: Ca1culated sample size rOt: different properties of the pro:::ess
jute

Weight:of Sample CalculatedJute in St. dey. Prop. mean Value of E
lb. at MOM "","pIe size

"'. "'"" 16.28 ,",6 18.5 0.22 8F,tnisher 13.16 0.321 " 0.84
=d

First drg_ '.48 0.222 .., 1.02 VJ'
2nd drg. 4.22 "~0.288 4.56 0.'4 /~'l5"W3r<l dr<l. '142.38 .., 148.0 5"" L:iJ;

To be 95%cenfident for e~ properties that these values are within the

value of E the samples should 00 taken as the calculated. value. 0



"
It is observed that to be confident 95%with the eosting operative

capacity and reliability the numbersof s""l'les to be taken as above. The

calculated numbersof sample are prac:tically inconsiStent:. This maybe

caused by the improper hatching and carelessness in the machine setting.

Xl: is necessary to impro'", the machineperformance and reliability through

""'.

5.5 Establishment of relationship ",""ng the prOperties:

The properties of in_process jute are mostly responsible for the

final quality of the product. An observation is done on these properties.

Somemajor properties these are closely related to the claims of the buyer

hme been selected as =1 tical. These are :

" -~ __ J-"'_--=--.
'Breilk:l.ng.lltrengthof jute YM'll. •... -~-

ill Weight at breaker card

iill Weight "I: Finisher card

iv) Weight at First drawing

v) Weigh!: ••t Second drawing

rl) Weight at Third drawing

vii) Strength before starching

vliil Sb:'ength after starching

The approach to establish and to observe the relationship amongthe pro-

perties is tested through the computer progra.tmling.This is shownas follows.



Fromany standard statistical table the values of the 'F' statistics ere

as follows. For 95%confidence level~1)

;,

,
4/35

'.65

5/" 6/33

,.,
7/32

Fromthe 1Ill1tiple regression analysis the obtained values of 'F' are'

Degrees of Freedom

,
"

,
"

'F' Statistics

7.55382

6.05701

4.78410

v"lue~1of 'F'

0.907

0.090

0.098

0.0'19

1.933

0.027

o.ou

0.035

1.393

0.117

0.054

•
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Except the first one, all the values of 'F' statistics are very poor

compared to the stillldard values. It indicates that the relationship among

the properties are not satisfactory. If there exists anydefinite relation-

ship amongthese properties then it can be concluded that there 1s a uni-

formity in the prod'Jction process which can save some intermediate steps
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CHAPTER : SIX

~ .•. '}
DISCUSSION AND RECOMMENDATION •

6al Introduction

The importance of producing quality jute goods in tle face of stiff

competition from other ccuntries and of steadily increasing inroads ofC
synthetic substitutes into the market has been emphasizedin the introduc_

tory chapter. :It has also been noted that quality can be achieved onlyQ
through the USeof proper material; machine, production process and perso-

nnel. Anydeviation of these input variables from the speci£ied conditions

will Bffect quality,,30me suggestive "",aSures are discussed in thiS chap-

ter in f1l.vourof quality control.

6.2 Quality Control Plan in the Production Process

In the discussion about the improvementof the quality control

system the basic attempt should be madeon the production process. The

possible scope should be analysed and maybe suggested to be approached.

In this section a suggestion has been put for quality control in the pro-

duction process,'by figure 6.1..

the observation on the[JI
measures are suggested foroverall quality defects eleven type controlling

Actually the existing quality control policy';:-.andprocedures are not

"0 well organised in the enterprise l"'ll"el. From

their systematic approach to better quality. Now these measures are selec-

ted for particular stage in the flow process of the in-process jute. This

(c- > -)
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wil1 help in organising the test procedures lind lead the policy in a

logical manner•.it~~C01'lt;,1~~,ati6n5•.the-~operator::;hSUld~!''S- -~ ---..- ~. , -
t,£e::.:.dvised to measure the quality c:and!tions very frequently because

there is a possibility to deviate from the st<mda.rdonly for the care-

lessness of the attendent. At somepoints patrol inspection is needed

to keep it within range from a major deViations. The properties of jute

at someplaces are to be cocnparedby somepreselected control charts. At

few points 100% inspection is preferred also. Somewheresampling numbers

should be calculated and the sampling lIlUst be done accordingly.

The pol:l.cies for quality centrol are*

,

"""4)

"
"7l
8l

OJ

""1.1~

Operators ",ill measure the conditions continuously.

Patrol inspection policy should be applied .

Record should be Icept for further action on deviations

Sampling quantity should J::ec"leulated properly and controls
should be done accordingly

Tests of the property should be done in the laboratory

Somepreselected charts ShouldMed

Meesurem<=ntshould be taken very frequently

Adjustment and settings of the machine should be checked
frequently,

100% inspection should be perforrred

Proper =sortrnent should re done

Rawmaterial proper~ is to be checked,,

• The numbersA1k policy refers to the numbersmentioned in tte figure
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Production Process in a jute mill and the scope for Quality control

10 9 7of jut.e
Quality Controlkh

UO
, IM~tion and

Testing

t311 ,
ng M1d_ 2 , , ,
ticn , , , ,

7 , , ,,~,""""' 7 7

,L",,_ 6 6

,
I ,Drawing and

dfbling

'y~ Weft. ..jam

,I
Twilting or,0"

we",""" Doubling

I I
Reeling

(Bli:1."n"' ~ling Cop Winr--'
(,FI"",Weav ~,1, ~.

Warpwindin
">00'

selection
for a ba

I
""I""
Soft.en!
lubrica

IBatchin
"""ftl

Figure:., 6.1 - Diagramof tbe scope of quality control in the flow
process of jute
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6.3 Defects on R..wMaterials

There """ Somequality claims whichcaused by the defect on the

r<fdmaterials. In the scbpe of this pap'r these defects are mentioned

only.

Moisture centents:

/

/

Ie increases gross weight

Imparts very harmful effect on the fibre

Reduce,its strength

Reduce>spinningquality

Moisture regain above 18%increases the activity of the microorganismand

is liable to trigger fibre deterioration. But presence of moisture facili-

" ',~
td;ee'":in weavingand Someother process.~-'

Rooty fibres, S.peckyfibres, Croppyfibres, Knotty fibres, Dazedor

dead fibre, Runners, sticky, Woodyand sJUvefibres, Mossyfil:res, Flabby

or fluffy fibres and heart damagedfibres ere the major defects in r<tll

jute. All these defects Can be eliminated at pro:::es$of jute preparation

which ensures better quality and iInprovedcharecteristics.

6.4 Suggestion:

On the overall observation and analysis Somesuggestion can be con-

eluded on the process of producticn. machinery and personnel concerned.

These are as foll""'5:

.. ., ,~--



In the quality control department at the jute mill level the

equipmentand the personnels are neMinsufficient.

There should be som"effective and distinctive measuresfor

improvedquality control systems.

These are:

Personnel:

There lies a large vacuumin the need of trained and skilled per-

sonnel. So proper training facilities @ badly required.

2) Equiprrent:

A mill should be well equipped

routine tests and inspections.

testing equipments.

3) Organisation~

(a) To check the deviation from the standards, group meetings of

quality control and pro:l.uctionpersonnel should be held at 10
v

regular intervals to discuss the technical and manufectut::lng

problems.

(b) By the standards given by the tuyer, there should be fixed

someintermittent standards at tile key Points of the production

process, statistical tolarence and limits and action limit and

control ch..."ts should be prepared. Thederived results are

genera1ly consider 30\ limit.
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4) Production process'

(a) Every propertqof jute ~s primarily dependent on the first

sorting and batching of raw materials. So strict supervision

•is to be imposedto maintain right type of hatch for blending

in finisher card. ,.
(b) Estirnat;ionof quantity of raw materials is also llnpn-cant. As

the jute is a hygroscopi~'substance it has the tendency to

absc'~moisture from the atmospheredepending on the existing

relative humidity and temperature• •So assesslOOntof moisture is the matter for reporting

• •

~ - ,
M

'" Moisture regain

~ Moisture content

(c:l A lubricating agent,jute batching oil is used in jute processing

to soften it for smoothopening in the cards to avoid major break

downof the fibres. It also helps the fibre slipping pass the

pins of drawing frame to ease parallelisation of the fibres. Uni-

formity of this agent can be desired by the uniformity of sizes

of rnorrahof raw jute and the right quantity with right type of

emulsion.
•

(dl Proper illlsorption and distribution of elm.llsionis to be checked.

The stability of emulsion and its Q;iz:tituant has the influence

on jute quality. So measures should be, taken on this respect.



(e) Immaturity of jute cause improper opening in cards preceeded

by dalllll.gesto pins end staves and will result in excess was-

tage due to br"eak~ of its fibres and ultimately leads to

irregular yarns with roots. Over maturity causes the deterlo£!

ration in the strength of the fibre and so the product. It

•
ultimately affect the efficiency. So to control the appropri-

ateness of C1aturityperiod is a key point.

S) Tests and inspection:

(a) To ensure regularity in delivery from cards or frames proper

feeding is necessary. For this, roll sizes, dollop weights,

compactness, delivery weight per unit length and deviation

from set standards should be reported regularly.

(b) Proper calibration of count with the moisture regain percentage

should be established •.

Cc) Dueto the irregular sliver mechanical defects, scubs and dirts

in spinning diameter of a yarn maybe uneven - Presence of roots

maycause it also which is responsible for irregular twist at

different portions of the yarn which results in weaktensile

strength. So this measurementrmJStbe mOrefrequent.

(d) Fineness of fibre is another quality to be expected which Can

l:e tested by gravimetric methodor by Air flow method.

(e) Instron strength testing machineis to be applied for testing

of tensile strength ""'-eremovementsare controlled electronically.



"
Y= break at its weakest point. so 50100weakpoint maybeD
overlooked. GoodBraud's or JamesHeal yarn tensile strength

machine are cUso used and statistical average should be taken.

(f) Slub is anothel:"irregularity whichmaybe detected by slub

counter (Photo electric cell type). It deFects on the basis

of electric pulse. For improvedquality this test should be

established at every mill.

(q) Brightness is a foc:tor of the yarn or fabric. It is det'\cted

at. central quality control department.by too reflected light

by photo-volt reflection meter using blue filter or tri_green

filter. Carefulness in this test makeit cent percent eorrect.

in result. This test is not sO important for fabric qualit.y

and I think the central test is sufficient for control.

(h) Yarn has the tendency to catch loose fibres and <tirt to farm

slubs on spinning frlllfle. So bl~er can be used to keep the area

clean. This will in=ease the quality.

(j.) Twisting is an important fac:tar of the yarn,less twist help

penetration of dye end twi.st increases resistance to wear. So

measurementof twist and standard setting is another ilrportant

concern. So more test sarnpl.!'lare to be required.

(j) Nuroherof brellk yarn iJ:ippinning affect yarn quaUty due to

increased ,.umberof piecing up. With higher rpmof flyer the

tendency is to increase tre yarn breakage and low rpmgives low

productivity. So an optimumone should be calculated by proper

observation. Properly fed yarn should not end d""" frequently.



"
(k) Knot is the most important fac:tor in winding department. Big

Knots creat problems in passing throogh mail eye on looms, bad

cover in fabric and mapcreat holes in calendering. To eliminate

this proper training and adequate supervision is required. For

this existing supervision facilities are not sufficient. A patrol

for frequent inspection maybe provided.

(1) To avoid sinking of ends in winding pre beamingand beaming,

adequaC'y"andunif=m yarn tension 1s required. Uniformapplica-

tion of tension and pressure is required to be checked. In-pre-

beamingand beaming less numberof ends maycat.lSesinking which

would then create prct>lemin un winding. Beaminguniform "Ppli-

cation of starch should be ensured. It helps the ends pass through

mail-eye smoot.hyother than added strength. For uniform penetra-

Han of starch to at least 1/5th of the radius of yarn uniform

application of pressure of the pressing roller should be ensured.

Fresh starch is to be used and 3%application is necessalY.

("1) Picks maycause reed marks on a loom, So positioning of lease

rods end raising of back rail maybe nec:essary. A boo shuttle,

improper setting or irregular tensioru; on weft in shuttle may

CauSebad selvedge. Loomsfitted with Ecco-loooer require pro-

per adjustment at the time of londing a cop to release the

rotchet to avoid formation of raw in fabric.

6.5 Sr:ecial Measures in Inspection and Testing

Somespecial measures in inspection and testing can be suggested for

better qualitY,.:'approa<:h.These""" as follows;~,



i) Care should be taken to ensure that the whole length of the

probe of the moisture meter electrode is inserted inside the

fibre in measuring the moisture content of the jute fibre.

til Stability of emulsion should be taken once daily from the

application point which should be checked 4 hourly.

ill) -Thefull length of the rototherf1Xlmeterhas to be inserted

inside the pile for temperature recording.

iv) Moisture regain, delivery rate, weight etc. of the sliver has

to be tested. The compacmessof the sliver roll and its dia-

meter should be checked periodically.

v) During the yarn testing proper care should l:e taken so that

twist is not disturbed.

vi) In investigating 10"'"quality of jute all of the following cha_

racteristics are considered iJnportant.

•• weight of the cloth

b. width of the cloth

o. porter and shots,. warp and weft ""Y tensile strength

o. % oil content ~,moisture regain,. brightness of cloth,. weavingdetects.

vii) In tensile strength test clamp size distance between clamps

and other irnportent setting of the machines are to be inspected

before the actual test are being done•

•
These suggests for

A sound costing based quality control system

Design optimumprocessing condition

o



Adequatemachinemaintenance

A testing and inspection schemewith a statisti"ca1 basis

Training of personnel

A satisfactory documentingsystem.

6.6 Inspection for Hessian charecteristics.==,

Somet.in'E'sfor hessian characteristics somespecial inspections can

help to better quality. These are as'

I) WaftBias: 'l'11ebias or bowingin the wed yarns should be

determined at least at five places in each sample. Amountis

rreasuredOf the maximumdeviation from imaginery straight line

anj expressed as the percentage ratio of rnaxirot\lT1displacement

of weft thread to the fabric width.

II) Cleanliness: Anarea of 4" X4" are examinedat 6 locations in

each fabric sample and the graded speck population ca..lnted.The

results is expressed as speck per sq. inch of sample fabric

divided by 100giving a "cleanliness factor" the higher the

value the lower the degree.

III) Bursting strength: The sample is about half inch greater than

the outside diameter of the clampring, 20 test pieces of each

5" x 5" are madefrom each sta;;k sampleand tests are carried

oot with the tester.

IV) Brightness' The reflectance of UE,diffused light of the sample

are tested with the photovolt Feflection meter using filter. A~
sample is examined"t 15 places on each side.
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v) Tensile strength of yern: Yarn is dissec:t:ed from the fabrics
•in both warp and weft w~. ,Each type of yarns are madeup into

6 hmdles each 10 yarns of 9 CI!I';length and the bundles are to

weight individually. Single yarn each of 12 inch are then pre-

pared from these bJndleS~end at least SOtests per bundle are fuk

taken by thread tester.

6.7 SomeRecommendationson the Quality Control System

On the overall quality control approach the author has put some

recommemations to improve and organi.;o:ethe existing policy. This is

suggested after analysing a reco:nmendationprepared by Asian PrOductivity

Organization. These are as follows:

Promotion of campaigns to increase the awareness of quality

control concepts, product quall ty exceptions etc.

Promotion of quality ~otivation by convincing the management

on profitability of quality control practices.

Emphasizing Oneducation of workers on their role in mainte_

nance and improvementof product quality.

Induction of professional and industrial organizations to pool

their res<JUr"esto help in the spread of quality awareness Bnd

consciousness.

The "ontributing factors as:

National level 8<international market and quality

Inspe"tion facilities.

Quality systems.

Calibration and Instrumentation.

'" c::: ':~.
(')



Pro"ess control and "hllrts •
•

Quality awareness and manp=er.

e;uality Personnel.

Exchangeof knowledge.

International standards.

Exchangeof expertise.

Preventive policies and models

A defect can be replaced prior to be occured in order to prevent

an unscheduled interruption, whenit is functioning pt:"operly. It is the

pt:"eventivepolicy, which involves a watchfull programof observation,

servicing arYl replacement of plant facilities.

Thee" can be achieVed through:

Clarification of environmental condition.

Prevention of rec=rent quality through feed b""'k information
system.

Identification of failure mechanismand establishment of
corrective action.
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CONCLUSION

7.1 Conclusion



CHAPl'ER ; SEVEN

CONCLUSION

7.1 Conclusion

Quality control of jute products is subjected to a total system of

process of jute from cultivation to the finishing. Every attempt for the

quality control of jute goods needs a proper basis of statistics. But in

jute mills level these are not available according to the requirement.

To achieve the better quality of jute goods there are someresponsible

factors of themsorre are beyondthe scope of the present research work. These

are as follows;

,,) Research on genetic engineering and b:iotechnica1 techniques and to

ex<mlinethe prospect of better basic characteristics of the raw

jute whichwill affect the properties of the jute goods and also for

product diversification. In this regard a chart of diversified pro-

ducts is sh""l'l in the appendix_ II.

Gl
b) To 5ustai.n the quality,the quality control personnel shoold be
i)
"j moresystematic, quali£ied end organised.

cl For quality improvementplan another major factor is the maintenance

and reliability of the machinery. Haintenance of machinery end equip-

ment is vitally important not only for industrial profitability !:oJtalso

for national econOl'l\Y.Hachineof whatever type, howevercheap
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or expensive, hLlweversimple or complex is-liQble to breakdO'..'m. Apart:• •,
from breakdowns,machinestend to wear or deteriorate 'that. narurLllly

-. ~--eJ
affects their e~i~ncy _:~i_n~urn affects the qualitY.~6f.<thii('-e

@'r~'b!'and-the:reUabillty-;of. the'!"""hines.

FrOll\the research regarding the applicability of quality

control prolid,," in jute mills, the following points have become

apparent.

i) The claims settl!rl "-'Jainst the defective quality of the..
jute goods stand as very small perc:entageof the total

export "<IIue. So there [1'PJstbe a cost analysis to implement

any quaIl ty control programonly to have an examptionfrom-o

these complaints. But:for further market ax:pansionthi5

control programt:laybe extensive.

ii) Computerprogramshows that: 'F' statistics values are not

within satisfactory limit. So tt=e is less po"sibility of

uni£ormity of properties of jute goo&;at different stages

of the production process. If a single b.mdle could be tr"ced

from the sturting operation to the end then the properties

might be illliform. 'This maylead to e~mpl:anyintermediate test

or inspection to sava the cost. But "s the jute from breaker

card to the 'leaving faces "everal mixing, So this conclusion

could not be m<deauthentically.

iii) Thedetermined sample size can ccnclude a confident sampling

,to have a specified number.

ivl Thecontrol charts are prepared on the existing machinecon-

dition. Prope>:application of the control charts Can systemize

the control process.



vl Anapprarimate quenti£ication of the po~sible depending

factors for the caaplllints of tre buyer are prepared in

tilble 4.5. This maybe a tool for any attempt to rectify the

causes of defects.

vi) On the observation of the author a quality control plan is

5uggested 50 thatl{%;:>le",enting~is policy beU•..r 'iuality

can be expected.

vi3-) Fim,lly 50",especific'''iIIldsuggestive recommendationhave

been put on personnel, equipment, organisation end production

whiChcen improvethe qulllity control approach.

7.2 Future Work

i) An analysis on the cost vs. quality should be done on the

basis of existing claims of this paper.

il) Theapproximationof the responsibilities again~t the claims

should be justified with practical tests.

iii) Control charts should be ~pliad tc check whether they are

really effective for better quality assurance.

iv) For checking the uniformity 0:[ the prop.">rtiesa regression

analysis should be done by taking a particular bundle fran

start.ing to the last operation.

v) Next, on the basis of this paper a better quality control

programCanbe prep="'d whichwill be the basic tool for

quality control "?proach in the Jute 1.1ills.



Spinning Randomstudy report
Appendix - 1.
Table - 1.

C.B.C. Warp Hessian '.-Iarp C.D.C. ".-left

Total spindle '00 "'" 008 000 '00 "'0 000 000 "0 '00 '00 '00 "00 "00 "00 "00 ''''''
Total spindle " " ". ., 00 " " " " 00 " " " '" "'" '"0 "2
idle

Idle • 9.57 9.37 20.5 ,., D.' 13.1 '".. 16.17 , 11.4 13.14 1.0.83 6.8 15.45 20.6 " "
Efficiency '" 90.43 90.63 ".S 94.5 ffi • , 0;.9 S'", 83.83 n M.' "'.'" 89.17 93.2 8'-' 79.4 88 88

Bobbin short 12.5 2 '.2 "., 14.67 , 3.04 ,., ,
I':nds down 8.71 '.5 '.0 .., 5.2 '"' '.8 .S' 8.57 S.' 10.1 '.S ,., " ,
Sliver short .ffi .S' 2.' 1.12 "' '"' ." 1.23 ., 13.8 1.0.0 '.2 '.8

Spinner short .S ••
Mech-.fault ., ., •• ,",5 '"' .8 .2
•

Mech. cleaning .,
Overhauling

Others 6.88



Emulsion Application test
(wt. of dry jute: 100 Ibsl

Appendix _ '1
Table _ f2

..

wt.O< (;:'Don % \1"t. % Emulsion breakingemulsion

21 2.31 18.69 Oil % U.OQ
• \~at% 20.00,

on % 10.00

" 2.2 19.8
Wat % 90.00

Oil % 11.00
20 '.2 17.8

\'lat % 89.00

Oil % 12.00
21 2.52 W.'"

,Iat % 88.00

Oil % 11.00
" 1.29 17.71

W"t % 89.00

Oil % 13.0018 2.34 15.66
,rat % 87.00

21 2.52 18.48 on % 12.00
Wat % 88.00

on % 10.0021 ,., 18.'

'.' % 90.00

on % 11.00" 2.09 1'-'
I:lat % 89.00

20 on % 10.002.00 18.00
Wat % 90.00

" on % ",.002.86 19.14
Wat % 87.00



•
\ott. of Oil % '''at % Emulsion breaking
mulsion

Oil % 10.00
22 2.2 19.8

Wat % 90.00
"

',~:J";) ,.' "l

22 2.64 19.36 tin ,.; 1lJ.2:00

"'at % 88.00

oil % 11.00
22 2.31 1.8.69

'Nat % 89.00

Oil % '12.00
20 '"' 17.6

wat % 88.00

(Contd treble 2)



Heavv/Light inspection Report

Weight in lb.'

Draft constant B D.C. Twist constant ~ T.C.
Draft pinion B D.P. Twist pinion ~ T.P.

Appendix _ '1
Table _ 3

Std. yardags: 800 yds
Std, weight : 1.43 lb/yds
10 out of 700 to 1000

-"'b,,' "'W", Actual Actual D.C•.• D.P. T,C. T.P. T.P.I.
y- weight y="" weight

784 "''' '0' 1150 '00 " 'GO " ..,
, ,% "" '" " '" " 4.2577' '1:117

'70 1091 '" 1092 '00 " 'GO " 4.29

'M 1107 GO' 1108 600 " '" " 4.28
,

"" "" 780 1120 '00 " "a '" 4.00

'n 1097 772 1100 600 " 'GO " 4.29

'" '''' 780 1080 '" " '" 30 4.53

'70 "'77 'M 1090 '00 " wa " 4.29

'''' "'" '" 1'1:12 '00 " 1M " 4.28

'" 1171 78' 1120 '00 77 180 '" 4.50

78' "'" '" 1085 '" 30 '" " 4.25

'70 1101 "" 1112 '00 " wa " 4.29
'28 '1143 '18 1098 600 " "" " 4.28
791 "" 700 1120 '00 " '80 40 '"'78' 1'111 78' 1109 '" 29 '" " 4.25
'00 1109

"""
1108 '00 " wo " 4.29

,W 1120 '" 1.140 '00 77 78' " 4.28

'" "'0' 70' "'" '00 " "" '" 4.50

'" 1090 '88 "'" '" " '" " 4.25
'77 '120 '0' "30 600 " '" " 4.28



Appendix_ 1
T~le _ 4

Sliver Test Report

Equipment weight" Actual ,It. X (100 + std. ~1.Rl
100 + Actual M.R.

10 test/day among550 rolls
-n. in lb of 14400yros (spindle) for 3rd drg.
wt. in Ib of 100 yrds for Sr. Card to 2nd drg•

•'<. Fin "" ~~ ;;:'o=d 0"", drq

Std. moist. Regain\( 31 '" " " 25

Std. weight lb. "'.5 " '-' 4.55 148.00

~ :'. """'= Finisher I First Second "U<,o=d o=d drawinq drawinn
dra~~

2 3 • 5

3 "'.5 13.4 7." ••• '146.88
2 18.7 13.4 7.6 '"' 145.88
3 19.3 13.6 7.52 4.44 138.24• 3a.< 13.2 7.36 4.60 141.12
5 "'.0 13.2 7.50 ••• 144.00
l1oR.% 33.33 33.33 28.21 31.58 28.21

3 " 13.4 7.52 4.40 149.76
2 17.7 D 7.68 '.20 146.88
3 19.4 D 8.04 4.60 138.24

• 18.5 13.5 7.92 4.32 144.00
5 ".5 12.7 7.40 4.44 152.64
N.R.% 29.87 2> 28.2 2> 20.48

3 ".5 13.4 7.54 4.12 144.00
2 17.5 13.8 7.52 4.20 145.88
3 "'.2 12.9 7.30 4.20 144.00

• 17.8 13.2 7.12 4.28 138.24
5 ".5 D.' 7.50 '." 138.24

H.R.% 31.58 2>, 26.58 2> 21.95



Table _ 4 (Contd.)

, , 3 , 3 ,
, 18.7 W.3 7.36 3.92 138.24

, 20.6 13•.1 '"" 3.52 141.12

3 20.1 12.8 7.28 3.68 144.00

, 19.8 13.0 7.12 4.00 138.24

3 18.4 12.8 7.28 3_92 141.12

M.lt.% 26.58 19.05 21.95 21.95 20.48

, 17.5 13.8 8.' 5.28 'l35.36

, W.8 14.0 8.3 5.28 'l38.24

3 17.8 'l3.60 8_56 5.12 132.48

, 18.2 13.8 8.75 5.32 '135.36

3 17.50 13.8 8.60 3." 129.6

M.R.% 23.46 23.46 " " 21.95

, 18.20 12.8 ,., '." 144.00

, 17.5 W.3 ,." '.00 138.24

3 W.6 W.8 7.28 3.92 138.24, 18.4 W.' 7.28 '"" 149.76

3 W.3 W.' 7.40 '.00 144.00

N_R.% 23.46 23.46 21.95 23.46 21.95

, 19.0 13.7 9.25 5.32 152.64, W.' 14.2 9.00 5.25 152.64
3 W.' 13.8 '.W 3." 155.52, W.' ''"' 9.0n 5.44 161.28
3 W.8 14.0 e.% 5.36 152.64

~l.R.% 29.87 ,,, 28.21% " 23.46



- 'C, , , , 0 ,
, 1'.' 13.9 9.21 5.31 158.04, 1'.' 13.7 9.03 5.22 160.12, 18.'1 13.8 9.0' 5.2.9 156.2t

• 18.9 ".. 9.05 ;.W 154.55

; 1'.' 14.1 9.20 ;." 153.7'1

M.R.% 23.8 " 28.2 " 20.48

1 1'.0 13.8 9.' ..,. 144.0, 19.:1. 13.5 9.20 4.00 138.2.4, 19.0 ''"' 9.01. 3.92 138.8

• 18.1 'M 9." ,.,. 149.5

; 17.9 13.5 8.99 4.00 144.2

!1.R.% 23.4 23.3 21.2 23.46 21.9

, 17.9 13.2 '"' .., 144.0

, 19.1 13.8 7.52 4.02 146.88, 1'.7 12.9 '-' 4.25 '", 18.5 "., 7.12 4.21 138.2

; 18.5 ".. 7.50 ,.,. 138.2

M.R.% 33.33 33.33 28.2 90 "
1 18.4 ".. 7.52 ••• 149. '15, 18.3 13.2 7"" 4.20 146.8, 18.2 13.2 '.0 .., 138.24

• 19.1 13.5 7.92 4.32 144.00

; 1'.' 12.7 '-' ••• 152.64

M.R.% 26.' 19.2 21.8 21.95 20.48



Table _ 4. (Contd.)

1 2 3 4 5 6

1 "'., 12.5 '.36 3.90 138.24

2 "'., 13.1 7.44 3.52 141.'12

3 "'.6 ,,-, 7.28 3.68 144.0

• "'.1 13.0 7.12 4.00 138.24

5 19.0 02.3 '.3 3.3 14'1.12

14.R.% ".5 19.7 21.9 2'1.8 20.48

1 "'.2 02.3 7.32 3.92 138.24

2 "'.2 13.2 '-' 3.52 '141.17

3 "'.3 12.7 7.28 3.68 144.00

4 "'., 13.1 '.2 4.00 138.24

5 '18.8 02.6 7.18 3.92 141.12

M.R.% 26.6 19.06 21.22 20.1'1-' 20.48

1 '19.0 ".2 '.1 3.3 '144.0

2 19.2 ".3 7~3 3.4 139.1

3 '17.8 ".6 '.2 3.64 '142.3

• 18.2 13.0 '.1 4.10 141.2

5 18.8 12.4 '-' C'@ ,i4if;'1
~l.R.% ".3 19.2 20.98 20.6 20.6

1 18.6 ".3 '.2 4.<6 142.0
2 18.5 ".5 '.36 '.0 138.2
3 19.0 '12.8 7.27 3.92 138.2, "' .. ".6 7.28 3.76 149.7
3 18.5 "., '-' 4.00 144

M.R.% 30 18 " " 24.2



.•••ppendix _ II

Product diversification

'1. NewimprovedAustralian Woolpacks, The properties are

a) high deru;ity press

b) reducing bag volume

c) 550 ton pressure
20%"..,t by Bangladesh

2. NewZeal<mdWoolpacks'

100%is met by 8<mgladesh

3. Japanese rice bag'

4. Lighter carpet backing cloth,

Weight is reduced from 9-00 to 5.5 oz/sq yrd

5. Jute carpet : Bangladesh is producing 1.55 lac maundsper year

6.. Jute reinforced plastics:

Sofa, auditorium chairs, sliver can, Helmets. are being
produced by the Jute plastic plant with the capacity 2000.
5000. 50000 <md500 respectively

7. Housing elements

B. Car bo1ies

9. Household goods

10. Furnitures

11. Boats

Novotex -20% - 50%Jeans in weft and rest cotton.Suitings
30 - 50%Novotex and 40%of Jute.Shirtings 30% 40%
Novotex and rest is cotton. Furnishing fabrics 60%
Novotex.

13. Juton: 35%jute, ,65%cotton

14. Patose: 35%Jute and 65%Viscose



o
(Contd.l Appendix _ II

15. Patester I 35%,Jute, 65%Polyester

16. Pat ,"'001 4.5 Ths/spy c:o.mt

17. Jute knitted yarn (blended): 50%jute

16. Light count jute yarn Count is reduced from 7.9 IOO/spyto
21 lbs/spy

19. Jute wall coverings

20. Jute insulator

21. Jute sound absorber

22. Rot proofed jute pro1ucts

23. I'later and Dampproofed jute canvas

24. Intermediate bulk carrier: It is used in 500_ 1000kg. cargo•

•
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