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Building Materisals

Portland Cement

I = Introduction

Portland cement is sn active combinatican of silicates,
aluminates, and ferro aluminates of lime ot%ained by the
preliminary grinding and mixing of the requisite quantities
of lime ( usually in the furm of carbonate ) , silica, iron
oxide, and alumina . Then buring the mixture to inciplent
vitrification and grinding the resulting clinker to a fine
powder with a small percentage of gypsum to adjust the
setting time . There are small quantities of megnesia and
alkalies present as impurities with the raw materials used
in the portland cement manufacture .

UAR produces portland cement since 1928. There are four
main producers of cement in the UAR. The Egyptian cement 'is
well known in the international merkets, it conforms to the
required quality characteristics stated in the standerds,even
it exceeds this level due to the good quality of the raw
materials found in the U.A.R. The results of the technical
studies carried out by the Egyptian Organization for Stander-
dization confirms this fact. It points out that during about
two years of inspection control due to the quality mark
system, no single Sample was found to be below the level of
the Egyptian standards or any other international standards.
On the contrary all the test results exceed the standerd level.

This is also due to the fact that the cement ia considered as




e building meterial related to the safety of the consumers.

Hence an efficient system of Q.C. is applied in all the
producing cement units in the U.A.R.

However this project covers a compsrative study Ior the
productior and Q.C. of portland cement ir two main producing
factories, nsmely factory I which produces about 1,400, 000
tons of cement ( 6 typee ) and factory II which produces about
the same quantity of cement (7 types) .

II- Fundamentals_of the Portland Cement mpnufacture 3

The Cement manufacture has two pr hcipal objects in view
1.8. to make good Cement at the least possible Cost. There are
different means of attaining these ends. There is in fact, no
straight and narrow road to the production of a cheap and good
Cement . Novortholiu , it is not to be supposed that the
quality of Portland Cement has reached its climax, nor has the
cost of production reached its minimum, and the factors tending
to high quality and lew cost are kept continually in view by

the manufacturer.

The process of Cement msnufacture may be sumnerized under
three headings
(1) The grinding of the raw materials and mixing to the desired

chemical compositiom .
(2) Burning in the kiln .
(3) Clinker griading .

The fineness of the rew materisl is important in rela-

tion to the production of good clinker . 1f the raw mix is too
coarse, incomplete ccmbinaticn of the iime, silica, slumina

and iron occurs and instead of the desired compounds, other
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compounds with guantities cf free lime are produced and the
Cement quality is pocr. Oa the other hend the reduction of
most raw materiml to excessive fineness is coptly and it is
therefore desirable to use first that degree of fineness
which will allow of combineticn in the kiln. The most suitable
rdesree of fineness varies with the physical and chemical char-

achterstic of the raw materials .

In the kiln using the wet process, which is the process
epplied in the two factories, drying the slurry,decarbonating
the calcium carbonate, and burning at a high temp. to produce
the requisite chemical compounds are all carried in the same
unit. The burning is taken to what is described as incipient
fusion i.e. part of the clinker is solid and part 1s liqaiad
or molten glass. When the clinker is cooled, it is ground to
a fine powder with & small quantity of gypsus to control the
setting time. Generally the finer the Cement is found the

stronger is the resulting concrete at early ages .

A simplified schematic dlsgram of the process is attached.
Both plants use the wet process. But there are some differe-
nces in the techniques applied. For example, Factory 1 ::rano-
forms the clay into a slurry before feeding into the mills .
Where as factory II. producesthe mix within the mill (i.e .
clay , lime stone, etc sre fed im dry ). There sppears no
detectable difference in the quality ct tha final product. It
was said by factory I however that their process results in
less wear vwithin the mill and requires less electrical power

per ton of processed material .




III = Q.C. of poriland Cement :

The basic proceszses of the Cement manufacture can be

sunnerized in the following t
1- Preparation of the raw materials byt

o= mining

b~ grinding
2~ Preparation of the slurry.

" 3- Burning in the kiln .
4~ Preparation of the final product .
5- Packeging .
Hence, the Q.C. scheme of Cement must cover all these
principal operatioas .
In the following there is a brief description of the Q.C.

points and tests applied in each point ¢
1. The Rew materials: ( control point I )

a) Bamples of the mining Zones
Semples, representing the mining Zone are taken once/month
ainisum in the usual conditions i.e. when the mining Zone
is homogeneous.

The interval must be shorter as necessary when a diffe-
yence between two successive samples is noticed, or when the
pining zone is not homogeneous.

A complete chemical analysis is carried out for these
samples.

The aim of this control is to have a general knowledge
abcut the couposition of the raw material .

The exact present composition is contrdled at the a"‘l
stage (b).
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b) Bamples of the ground raw materials 3

Lime 8tone @

Periodic samples from the crushers are Leken c¢very one houxr
to determines
&, Calcium Carbonate content.
b. Water content.

Clay !

L

Periodic samples are withdrawn every one hour to determine

the watexr content .

Gypsurn 3

Representing samples are withdrewn from each batch to deter-
mine the percentage ‘of both 3 ()3 and Ca S0,. e Hzo .

It 18 evident that the object of control point I is to deter-
mine the main constituents of the vaw materials so as to mix them
in the proper ratios to prepare the required slurry. The 505 in
Gypsua is estimated to determine the adequate percentage of gypsum
added to the clinker without effecting its quality.

2~ The slurry ¢ ( Control point II )

Periodic samples are drawn every one hcur from the mills snd
the tanks alsc from the kilns where the fullowing tests are carried
out
« Pineness .
= Determination of the percentage of calcium carboanate .

- Percentage of water .

- Viscosity .
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However this point of contrcl is very import, it declides to a

great extent the properties of the clinker foraed in the kiln.
A corrective acti n takes place at cnce if aay deviativn from
the standard spzcitficatiocns occurs by readjlusting the compos-~

ition before allowing the slurry te enter the kilm o

Burning : ( Control p.imt III )

Periodic samples are drawn every hour from the kilm where

the litre weight is determined . Samples rspresenting every 24

i
i

hours are collected and tested as portland cement according to the

national standards .

Needless to say that the temprature measurements of every

Zone of the kiln is a decisive factor in determining the proper-

t1

es of the cement and has a notable effect on the eco..omy of the

process .

Dealing first with ccld end of the kiln, the following data

is required @

Temp. of the exit gas .

Composition of the exit gas .

Quantity of tha raw materials fed into the kiln ,
Percentage of moisture in the raw materiuls.

Quantity of dry raw materieals carried aswey with the exit gas.
The draught in the back end .

the hot end the fcllowing data is required 3

Temp. of the clinker in the 2Zcne vhere incipient fusion takes
place .,

Pregsure of the air in the kiln hood and the firing pipe .
Weight and rate of feed of fuel .

Temp. ¢f the clinkar lesving “he ccoler .
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- ‘Temp. Of the kiin ccoler shells .
~ Weight of the clinker pruduced .
Afver recordir~ thene weta, the firures ave =znalysed and a
rapid cowvestive action 1o cerricl cul by reacjusting the
conditionn of the ¥ilia if any devialiun frop the standard

conditicns 13 noticed .

Preperation >f tae finished product : { Comvrel poipt IV )
r

Pzriodic samples are drawn every kone hour from each mill
to determine the gpecific surfacc and ihe seiting time, Samples
of 24 bours are coliected and tested coupletely according to the
ptanderd cpocirfications .

The control point indicates the properties of the final
product and determines whether the cement can be accepted or

rejected .

¥ackaging ¢ ( Control poiat V)

a~ Periodic sumples are taken every one hour during packaging.
The sexples sre ccilected and tested according to the standard
specificatioas .

be Frou the samples voisectea, 8 sumple weighting 5 Kg. is kept
in a tight closed packege where the date of packaying is
indicated . The smamples are regerved under suitable conditisms
for at lzast thres monuhs .

¢=- Samples representini lhe cemont packs.es are welznted on a
crlibruted balance .

d- Mhe craft paper of the cement packeges is tested according co

the ratioral stsndards .

Morecver the number of tiue plys of the packages are checked .




This control point indicsteg the condlticns of the cement
which will be delivered directlv tc the consumer and it is the

final check carried -ut dby the producer .,

Howev.r, 'n :ie ~ohciusion, the monufacturer must besr in
mind always thaet the s:ment producticn is a continucus process.
The kiln can't be sto .ped at any moment to adjust the conditi-
ong . Any deviation from the stordard condition means a direct
loss. For this reason the control must be carried out continu-
ously. All the corrective actions such ss readjusting the
conditions of the kiln or the composition cf the slurry must be
carried out directly. AlL results concerning the control of
tempratures or the kiln are to be recorded. The quality control
snd the production sections must get the required information
even minute ny minute to be able tu carry out any corrective

action .

e aom B mo i W i dats e w0 row S ey B s s o T S W Py o e

The sampling of cement, eo that a small quantity shall
adequately represent the bulk is an important preliminery teo
the carrying cut of the tests. If the sample im not represe-
ntative the teats are valu~less,

However in the Lest equipped laboratories it is imposs-
ible to 1gnore the most importamt clement, the perscnal alemeunt.
The Egyrtian standard specification ( ES/373/1965 ) lays down
8 prodedure fer avolding as far ss noseitle the personal eicment
in the following way ¢ - It states that in ssmpling for testing,
each sample shall congist of & mixture of approximately equal

portions selccted from at least tweleve different portions. If
the cement ig kept in tanks, sauples wust be drewn during packa—

ging., If the cement 1s kept in bars cor other packages, the




————————— m— mae—

We regret that sume of the pages in the microfiche
copy of this report may not be up to the proper
legibility standards, even though the best possible
copy was used fcr preparing the master fiche.

L — R

-y




Vo

=)=

samples must be draw fium six baggs or packages at ieasi, In
case there is a less number than six pags a sample gshall be
teken from esch bag, the samples ayre mixed topgether to form one
sample. The final sample must weigh at least 1C Kg. for esch
250 tons of cement, If the cement tested exceeds 250 tons a8

separate sample must be taken for eacu 25C tons .

The two producing factories carry .ut the tesis according to
the Bgyptian standards. The Egyptian standard requires that the
following tects must be carried out @

l- Chemical Compositicn

2~ Pineness

3~ Betting time

4.~ Soundness (le chatelier test )

5~ Test for strength ( compreasive ztrength ).
6~ Tensile test in some cases .

Soundness i8 the most escential quality for a cemeat, and the
le chatelier test provides a means of measurment which has in

practive proved reliable .

In the test for strength, which occmes second in lmportence
we have variationsdue to the perscnal ejuaticn in mixing, moulding,
maturing and breaking, which meke this test dependsnt upon knowl-
edge and experience and not sc susceptible ¢l exactness as might
be desired., In testing for setting time, tcc, these inuoccuric.es

occur .

Conclusione of Comments ¢

. e - — sasa—.

1 = The Ccment prcduced in the two producing factoriesg comply
with the Egyptian standards .
The E.C.S. gives bubh factories the right tr put the quality
mark. According to vhe btechnical studiey und centinucus

inspection carried cut by the E.(G.8 through withdrswing at
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least monthly samples rrom all types i ¢emenl, and chiecking
continously the {.C. syslems applied, we can state trustly

that the Egyptis.n Zemept 1s worth of nwarding.“The quality

mark ?

Althnugh the cement comply with the stardard specifications

yet some trcubles may cccur in Concrete . A Common Cause of

a chemical process whick wuy be saltered or destroyed by
unfavourable Ccnditlonse. Care, experience and supervision are
always necescary in the use of Cement. However the consciousness
of experience of utiiisation are very low . So all the efforts

must be done to treat and fuce this crucial problem.

Organizational Aspects

The tagk of quality ccntrol organization is the administ-
ration of the activities of personnel who work within the
technological frame work represented by the four quality jobs
which are : new design, lncoming-material control, product

control and speciel process studies,

In factory I the quality contrcl department belongs directly
to the general manager of the factory while in factory II the
respensibility 15 given to the productivu menuger « It is evident
that the 1 st type of cryanization i.e. tactory I permits the
Q.C. depariment to give reutrnl jecisicna concerning quality
problems and cnsure< that the reguisite level of uality is

mainteined .
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Textile 1ndusuri el

Cotton Yarn Manufacture
and
Quality Control







Textile Industriesg

Introduction

Tue eurly excavations vi [ .0=-nlflole ues stiowed ths
use <1 sand spindles aad 1oor. by Tus anclood Loyptlous
YhOUSANU3 0L years 8uv wud uave ganl Snowed Lbot Luey lLeve
achieved a remarsiavle deyree OI Ii.deness and veauvy in
tneir textile productiva.

The cousun tion of textiles alwaye cuues LVUL first
smong the consumatle goods in all worid navions. The teatile
industry is based on agricultural, aninael and synthetic
fiores as raw materials. The wost iuwportant o whica are 3
Agricultural : CGotton - Flax = Juce.

Aanilmeal $ Wool - watural silk.
Syathetics : Difte:ent waa ade fiores such us uylons and
TayousS.

Cotton cowes out always Lirst as regsara to the highest
figures of production and coucwaption. Ln the ve.heie through
the ages up till the late tweucies, this iudustry nas under-
gone many stages till the tirst mecuaiical works were erccted
in. a limited scale. but fromw the begiuuipg ol tue wndustriul
developzent in 1958, many spinning end weaving mills wore
erected in dirierent yrovinces. Ia tuls reuspact tne public
sector plays an importvent rolee The Leypvia:. seneral Urgani-
gation for Spinuing and Weaving eatablisuca in 1uvdes It
superviacs and cvordinaves tae activities of 28 citiliated

companies beside certain responsivilivy Jowards tue private
geciore. The orsauizatiou couwpauies COV.¥ withh Ui Lo activi-
ties the prcaucsion or covtoxn, llaed, wool, natural silx
rayon and Jjute fabrics in spinaing, Wweavin , fipistin
knitting, ready-uade _ &aIlrieats gnbroidery swul carpete inuusb-
ricse.

Quality sontrol in tie textile lnuuz.cy 3

¥

il ity cuarrol Ly conculiued WLlu e evaduwallion Ol

test data sna ilo applicot.oon L0 Lue conlril vl tne sextile

ProveBs, DuW uaterilids, intermedi-.e 3 uC .5, aud fiocald

pruduct. It 1s coucwiunca nob Only winn quality level and tu:
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cost of waintaining this level, but also with the presentation
of tangible values to nmeasure quality and chwigses in quality.

If the textile industry is viewed objectively, it will
be seen that the ulsiuate efiort, depending om the product,
is to provide the best c9lity; -z0ible ac the .owest coOSte
In the improvement of the ratio of quality to cosiuy the mill
must view its owa provleuws in wmasuracturin and customer
relations before tvaldng action. In some cases, it migut be
preferable to aim for improved quality with no increase in
cogts. In other cases wiere Quelity is stabilizcd at a satis-
factory level, tne objective snculd pe to reduce the cost of
meeting this qualivy level. In otuer cases, the oroduct way
be too good for the mariiet, and both tue Quality level and
cost can be reduced. It is througn testing aand quality control
techniques that the changes desired can be tried, for without
tangible values »provided by a quality control program, any
eftort to alter quailty or cost amouncs %o taaperiug witn the
wmown.

The program for successful tesving ana quulity control
nuet consider the followinyg factors
a) Tests to be performed and the equipment for vaese tests.
b) Personnel to perform the tests aud evaluate “he results.
c) The —~ethods and procedw 3s for samplin_, performing
evaluating anu eppiying the results.

However this projects deals wivn a textile factory
proaucing fabrics, yern and broidery.

I bave choosen out of the main activities of the producing
firm, toe cottoa yaran uaautacture ana quality contral with
speclial refereacs o a statistical quelity control study perior—
mea on one of the vroduciion processes.

4) Concrol of tue raw waterisls

Toe mwost imporiuis raw wsterials used 0y vie cotton
industry, tue coutun iiver, is one of tne woss vaviable
Raterials usod by any industry. Yhe .roperties of cotton
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iibers vary for all difiersat varisties ol cotton, tor
difterent _rowth arces, for ditrerciat chdravic condivions,
end 1rom yvar to jeal. In tue strictest scu.e, only &
gemblance o0r ccnorol cun oe waiatained over tieuse varla-
bles du.ing tte _aowin, of the tivers ev o under ideal
conditionse WNith eali 2i tuese as well as vuner varianles
introducea into a.y crop, the sroblea ol selecting tue p:o-
per couton for sarm procassing cau we coapleX.

Once toc pivper cotton ues been selecied, the cottomn
classer and toe Quality control laboratur; .casure the
quality of the couion purchnased to ve assured toat the
quality level is muinvaincde

Several tests are carricd out for cotton fiobres, the
most iapor.ant Of wuich are
le Tests weasured by the cotton classer to define cotton
i;Trade as follows @
- Staple length.
- Colour.
- Ratio of fori_en matteis.

2. Tests meesured in tue quality control laboratory as
- follows :

- Fiber lengthe

- Fioer streugthe

- Fiver tinemes. anl w,laurity.

- ilon=lint conteant and nep.

- Moisture content.

The test results ar. used as & means ol selecting
cotton to be purchuased, or to .neasure tue quality ot cotton
already puwrciiased so that the olends ard uixtures can be
more intelligently esvablisned wid processiny diftriculties
anticipated before tue fioers are actuaily procisseds

Tae quality conurol deportment reviews the cotion
casracteristics and in casBe vl aou COLs aliily WO ue
required staidards she cotton will be solusede




Yarn Manufacture and Guality Controi
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B) Yam manufacture and prodaction conlrol i

—

The fcllowing is an outline of the yarm maculfacture
and .thne control pointe i.. *he uilferent processeg i
l. Break'gg: Toe bales as rx ceived from tiar cotion prouucing
BTEBB COBLALL UME +avasu ww . wioubly yickea fomm. The
fibres have to be freed from tae pocka,e, Shis belng
achieved in a series of operaiicuse. AV Liist tne bales
are broken up into smell lumps 10 bals breaxers Cruue
macuines io wuicn rovating arms tear 1uatd the bialese

2. Opening end Scutching ¢ At uae oad of tuese operations
the 1ibiles are mora Or luss separated aud ave delivered
for furtoer processing in the form or a lap. The opeaer
nay be variously construched but essentially coasists of
a heating mechaniem which loosens and opens the luups
of cotton. In this process the cotton is freed fram ius
najor impurities and duste. However tns produclag tactory
performs seversl tesis winich have desizued vo weasuxe
qualitys The cotton is frequently viled during tae
opening process to improve the ruaning conditioas in
subgequent operations. In jenural this application of
oils is claimed to reduce static, provide luorication
to fecilitate and iwprove arafting and to reduce dust
and f'y. The amount of 0’1 applied i o” importance,

AN 88 MUCH 85 &l -Xiveb Jwanbiby might c.use more trouble
than good. For tiis .eason periodic lLests using simple
and accurate metnods of checking on conteant are carried
ouce.

3, Caxrding ¢ The cardiny =n iae coubs toe i1lores of cotton
as fed to it in lap foix. approsiuwavely paruliel and
purities it irow wos. iuuprities. The Tiovres arc brou-
ght into aliauent iu thz form of 2 sliver i.e. bunch
of fibres waich is uvsseantiel t9Or bae prouuvction of yurne
After tals viocess vusre is o cuutrol goint wuere sn
ingpector rroa the jleilsy couto.mity neciion draws at
randow sSa.; los to we exarined iu the labcratory to
ensuve thy cardun; slivel wniomdiye
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5)

Phe teste carried ouv on the sliver arve ¢

a., Weight per meter ! this test is performed tirst to
suow the average zotual wei_ub of tue product and
gecond tO suOW excessive variation in size from
the stendard oL aly individual cail, wbhere suca
variation nay De iuuicevive OL mecuanical troublee
In tihe every day test for card sliver weight,
usuelly e prosram 1s et up to ciheck the size of
the sliver from each card 1a opercation.

b. Nep coualt at the card web 3 NHeppiness is measured
at the card web becsuse of 1
1. The fect that tihis is the one step in processing
at whicu it is relatively simple to zet counts
that are represeintativoe

2¢ In grading yarn 1or dppcarance, neppineas 1is oae
of two important caarscteristics, the other
factor bein:; evoness.

Paus frecing from teps 1is deriable in the yaru
and increases the- uses to which the yaru csn be pute

Oombing ¢ Although carding groduces & sliver waich is
Sulteble for most requirements of searan agnufacture 3
yet for high quality yarus the i;reaicr part of shoxrt
f£ibres have %0 ~litinated. fom this purrvuse combing
operation is introduced. Tne resulting sliver contains
a greater proportion of loa, staple fibxus than the
sliver coming from the carding enginge

Drawing @ (dratting): Wwhis piocess uave peen cnoosen for
Certain quality coucrol siatistical ctudy. dowever further
perallelization aud reauction vl tuickness ol tae sliver
takes place duriug thls 0peraviOue Sevaral slivers ere
reduced to the tricikness of one sliven by oelng drawn out
througu succesaive paivs vl mover Tollers of iacreasing
speade Afcer Lhis jrocess therels a control poiny, ths
drawing ivame sliver siziuy is perfoaned one each sullt o<
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operation and sometimes Uwice. Also comtrolling the
drawing frase siiver oveunsas i3 one of the principal

teata in the routine of the quality csutrol departmente
This is due 0 wne Tach  thas the cvawing opsvavica ia

the la;t proces. oeiore b 1o’ il apd spicaliy, and that

fhe dagree of evennags ana comugenil, oI the ply and

the thrsad produaced depenc to o Large exuvent oo ite

Algo coutroiling the ,ea s and the speed lu the drawing
proces3 is easier treyr that e the twieting andi spinning
processes. However it is suiticiert %o chacx tac quellty
of the sliver produc=i a% tiae lLasu step of the drawing
oporavione Laugtha oi cae wetexr euch of the producsd
Bliver are taken ivow cach drawiig nead attsr exacily
measuring tuem. whese sliver langtns are sllowad Lo stey
for a suitable vime 1a a standsud coaddtwined laboratory
and are coen weighed o 4 sanulc of four weigtts la tested
from eucn drawing hesa so fthat all the wnachines are teated
once per wWeaskK. (Pae Lot of vach sumrie (X) and the range(R)
are calculuted. Then %tue maean f weans (X) Jrom “he total
drawing neads, also the averagc range (R) ave calculated.
By using tue statisvical tseblesg, contirol limite tor X chart
snd for F chert ars calculated. The vesulsy ta.en from
actusl experinente pioved thuhi all the poluis were within
upper "nd lower ~orhtrol i naus 1 eacl ¢ axt ( £ & R cont-
TOl CLALTS) lebe e pivouwd wae s.00iGLacdallys controlicde.
Comparing the coutrul liaits wito bhe specifization liwive,
we oave foura waab vhe comtroi limauvs were wituln toe
specification liuits i.8. the purocess cenl prouuce roducts
conforuing to specifications vuew iv in under controle

Blubbing : Whe crewlng is consinuad Ui Uhe sune miwluck
over varivus stages ( slubbing eliiver, invermed.ate
sliver). The roviny is prcaucade. It ic tnin envugh to be
gpun into varm, eod its sizing is coaurslled gally, and
in case o usv.abica from sne staviards 1t will be refused
and tho macuine setting iz Lo ve clLesCrAvGe
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7) Spinning ¢ During spinaing lne finel twigt ie imsertede Tuis
m-;'oy turning vhe roving rzpidly round its own exis
between & fixed point at vbe end aud a Fotating point at the
other end of .he spinning system. Tais operavion can ve
gummarized inm -hat the twist 1s drawn to the required degree
by a set uf cylinders and twisting the produced thread tO the
required degree. Then winding it on certein bobbins. The
degzree of twist depends on the rafe of fecding the roving from
the linal drafting rollers to vhe spindle . The less roving is
released by the feeding rollers, the ,reater is the twisv

However, alter tuls process, there 1s a control point
waere the inspector from the quulity conforaity section withd~
rews at raadom representative saumples to be examined in the
laboratory to ensure the yarn unifomity and quallty characta-
ristics. The tests carried on the yarn are 3
a. Yarn aumbering.
be Yarn stiength .
¢ce Yarn grede and Appesraince
d. Twist testing o
o. Bvennees measurements.

In the cuse of deviations from the required values the
machine setting is to be checked .

It is obvious from tne abovementioned yarn manufacture
processes that the producing firm has choosen some control points
on the production line ftor the concrol of quality of the semifin-
ished products, where representative camples sre withd -awn at
random at fixed intervals and tested according to the approved
standardse Test results ave recorded and olotled on the sultable
control churts. in case of devis.ion che assignable ceuses of
defects are studied and analysed to vake vhe necessary correcuive
acti0A8 Weunel tue ovason iu e mane waterial, macuine, molnod.e
euc. and feeback infommavion vakes place o




Some Quality Aspects

8. @»Ce Hanusl : Tae Compaay couupiles a qualivy cautrol menval
which lays dowa the followin,
- Tue orpanization structurc and rwevioms ol each depari-
ment.

« The defiaitions oi the major operaiional proceaules and
' systems by which quality control ic scihievede

- Phe stanaard spccifications { naivional or lorxeign ) tor
raw materials, intermediate macerials, accessories,
£:ngl products & paciaging eyuipmencs anu waberiulse

- The standard specifications ( naticnal or foreign ) f.r
methods of sampling analysis and investi_acions tfor 2ll
materials used in the process. This includes the visual
inspection, physical and chemical Uesise

- Description and flow diagrams for defining the operation
and routing of all documentation waich iniluence tne
operation of' guality control in any aspeccte

The purpose of this maunual is to act &3 a recoxd
of how the compeny iutends to carry out 1ts quality conurol
activity and to show for every one tue correct procedure
to be tollowed and appliede

b. Responsibility and authority of Quality Control :

Tue objectives of tue quality conirol in this Coupany
is to achieve an ayreced balance between production and
quality, this therefore defines uau ciatus of «eCe , 1u is
equal to production at all levels. Liowevar Ceriain safepu-
ards areo taken. These are :

- Ensuring that entire manufacturin piocess as afd all
ascillary materials and services arve adeuuuwvely
specified, incluaing purcnase specifications tor raw
mnaterialse

-~ basuring toet all necessany racilitiee by way ou plant
maintapance lustructions, operating procedures, cuecks
and tosts are adequatily defined anu specifieds



Ensuring thet all routine yroduction laboratory teets
and weasureL=ute . co-os.osly carvied out in accordance
with the pre~deteruined ilastructions and Netuods,

' Preplancing sl «.Ce activisies to easure vhat the
plant maintecnance and manufacturing processes conform
t0 the requirements and lastruciions. ilngluded will be
the methods and frequeucy ot wonitoring and sampling,
together with vh:s records to be taken and Gieir
disposal to the relevent departmeunts.

Cuecking the efticiemcy of the quality control function
by random cunecxings

Investigating tue suitavility of all raw materiels and
sourcos aad checking and approviaz all specifications.
Controllin, the quality of all incomimyg goods and
accessories needed for sroduction purposes to their
relevant purcuase speciirication.

Investijzating all pooduciion Hroblens.

Controlling and operating cercral caemical and physical
laboratories as a service to «.C. and researcu depart-
mentse




¥ood Processing Iundustries

Chocolate Production
and
Quality Control
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DRoGuCe 000 wualiiny tlUen il a8 wivandy ces@Loiads vion Ao
meat DY Lovd gusiivy, aid ween it .as tue cunlloeent, pooceda-
el and Ladlles aceasu Lo evolillzt anu ounirol ite Inapectin_
ceci: product ¢iter it LEs vees waaUWlasbuled wous 0ot uoi o
‘na% all the regects wave necesssrily, twoil IOWI.. £LOLLC DY
fallibie, ihe dlegres of descetiveness wauicd leads ad Lok St
to reject an item c¢un very irown time to Tilley iu o laspactor
Moy occas.iaaily Jeil alse ether Lo see @l Ooviovis iudlbe

Taus one hundred rerceitv iuspection ic not ond, <outly, dbut
may of be one hundiee suerceny efllciwnte YWne eiticicvicy ot
the laspecuion car ue fucreaced by werswwad ey she puyrical,
vechnuical and socitd cuawli.ions iz vuica peosle operute wificc—
sively &f meaduiia LosiouiedTo, Qs .00 aucL Lol 0l eriucltive
Quallty coatioi procedults @ay Cus5dise Gubh Ll Queg ivy o1 o
DICUUCL LGilGlas 3u Cuaslsiuent vual Lue wdewd Lol slacorate
accept=raject lagpecvion is icduced, oiid stutisvical caapling
SClemesd Cal wiel SC.UC. LS oo inLioduced o reglace one hunared
per cent inspection.

Acwever tuis pragech drcls with a isc .o groducing
cnocolate and ayplyin; the swuvistical vecunigues iar tue
conirol Jualicye Lt compiices
2) '"ne di. .prent crees woliovwed 1n vus ,;.'.;»«;:mtio:_«. pocase

0L «<uocoleie a1ow Lie raw Luleriul Vil Lie eud prouac.i.
‘J) Ta: Zualisvical C‘\lall.ty Cliivivd Solavizig 8_";)1.'4,\1.
c) dug or_srizaticn auc resplaslollic, o tae wuublliy coalz ol
decvlinend lu Lue 10w win, Lac aye
N a8l L ls
Le Bol €000 L 3 wnCAV e, Laaly bl SO LS

Llavoariu, duucrreise
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2, Pacre.sin: Taw meLolials: bhou:y 10700 ol pagues, cawlons,
- J i S
plastic puCre,es, Lov cuocolrue d vokewny, collu. wauic,

corrugated voard, elwiinium ioil Zor CL.OCOLlutEe

Llalaing

S S S o S

rhe pludain. sectiovn pel. vals a gertral sauual plen for
rew naterials. This plan inciuces estimules of “ae moatnly and
even the weekly amounts needed.

fne plaa i: wainiy based ca tic capacity of buc stores,
the output of the macuines and vhe volume oy coasugption of
the differen:. pivducts oll over tue yeaur. it is also teken
into consideraciva tie co.sumpiion tae consumption of previous
years and the life time or cne di.iexent raw neterigis, i.c.
the longest periou for kecpin, its yuelit, cuaracveristics
during storagee The plenning section upplics the same proce-
dure for . lanning.for the production outl put scuemes

The estimated plan is followed up by means of cuarvs
waich zive an up to Gate situastion of the rav materials and
products in both ihe stores ana SLODE.

a) Oon.rol of naw Materials of Packayes

Tnis conirol is carsied out oy the paciaging raw
materiel control section which belonjc %o the quality coatrol
departmente 1'his sectiou performs the ssmpling plen avplying
the syproved standerd sauplily aétuous.

The first coantrol is 100 % visual inspection. The

paciaging lavoratory oives tne instructioa . for tine sampling
plan apd the visual inspectione.

The storesikeeper araws a certali _ercenus v of Luies
from the lot ot rasdon., From every 00x a celtain number of
sheets is taisne Tue shects cre seut to the jockoyinyg control
laboratoxy %o wvu testeds

e seccond coabrol ¢ In vesuiug tue sanpaes in tue
pachagin, control lavorator, . 4 stondara test picce is teden
out of encir shwecty, ald vie Xollowia, vesiy e _enerally
carried out for messwing toe gualiiy chaxucteristics 3
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Quality ... and Quality Control
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Tue Lest Li_ures Lo zacl casze sre collecueu aild

ploti=d in wear (X) and renge (R) conarts, as shovn ia £L_ure e

From tihese CuLoIvLE Ly Giuwi 0@ COnCiuiwu wheunel Lhe suwdly 1s in

confoimity v.lthh tug sweclitcatious G NOT.

Yee thivd coavrol is tue pructical testiugs ¢ Uwo or
tiree voxes of tie lot ave drawn =2t raaoon , and scit o0 the
production section cowcerasd for cuccidn, sue practisl applice-
tion with the maculnerye. In cese tuet the tcst results do aov
couply witn Hhose stated in tue speciricavions, the packaging
control seciicn axs to ¢ itlue wWhetaer tie lots ace tu Le
rejected 0. acCupieis LOWEVel, ~i CieTe 18 wiljul deviation
between titg Lest resaits wids the  gpecivications, tne lot oan
be accepied ii  tuc prodection el wrtacay ks in resl necd for
the raw wuterials, ard in tulse cone o arnlag is sent TS Tues

supplier to avoid shis in .ire Tuluie.

weBe Tue peche jing qialitvy convrol seciion seis up the speci-
fications of vue pacui ., v awteriuls ovnsad on Ghe
praccice cad th. lomg cxpevlence 0l nuversal yearse
dowevez, onc conurol Liits ore Lixed accoriivng (0 e
requirciae.us recdoeds 1oe cosl iz slso  cousiuerud 1a thig
respects ALsO vhe SUprd.el g pil sovtzol limive ba2ing
digcussed ritn due corveraivy, szelion Lt inbo couside-—
relica Tie €8T uw as & »ooull SL JL0u CO0uIatioil et
een DOUL £i.:68, Gu. Convictolel o nlilotions L6 o lhude

- -

Joneeon of Ll hatorials ol Gudcwlitbu
In che cucmes, sansles i e W UCEYerL wl 0 SeTLTdn o
cuCCulate £1C Arawd at ve: 4R Unier T LipuIVILEON vl Lic

quel ity contsommiy, soctiv.e Buls wecoian suets up .an ganiling
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slan accordin_ 0 the aiprov.d S5LRALLILI.Se Swioleg raw udve=
Tivls e ansblgscd io ciue cuswical lwzovictorye I, sical and
chewical »roperiics flw deolo inen, ie esulis oo tousloted
in tabiles rwu compared o _ainct tie svasnrdse A qulics i-rome=-
abion Lg sunt to wie SH02es @oCub LLg LCOT TEo.dTL leCse U
peper is seat iudicatin, tne :auc of tLue Trw i.atesiel, code
aw.ber oy tne saaples, “he date, the naie 0i tre  supplier
and the test recul®s. in case 91 wwir Gu.airoaity tue west |
results are sent 1o L. supplier au. .o sole luportait cases 1
the seneral La.g_el is iuio.med o Lie quelity coulvinity |
section uas tue ;inal decision conceruin_ rejeciion of 1Otc

of raw moteriuls wiica 2 .e aot in conrpegmity witn cae stancarus

ioreover, vherc is an iuformation ior vhe lon, run about
the ruw waverials be.t results i.e. tie cacuical laboratory
studies tie tabulated test results of the wi.ole  ear. Discuss-
jons and mcetiangs taie plece vetweun the concerned teciinical
people, coasuaueutly tno secilicavioils re reviewed etes |

Cuocolate Manufsciure anu Production

- o o @ o T 0

Control
The followin. is an outline of the cuocolate manuwlac=
ture anu tne control points in the different pioces.es till
the finisned preduct -
1, koasting

In this process tie cacao veans of difierent origin
are rocsted. The nomal roasting tempcrature is about
140® ¢, but it diiflers accordia; to the difrerent kinds of
cac30 veaus. i tuis _iocess tite operator is sell controe

1lia. tae wlcpey TUSUC LG OUOUT ( oy m.yel-'i.ence).

2. Breaking :

—

Mae  oassed cacao veans are oro.e aud tue ouver

cover i. serawvaved ivo. one laser concents. Toele are sone
Kinds of cacav  veins esveciolly L.oue Lrow Glun: are Jiist
R0 va bUEll IJuudtede wiwcver, afber the orewidi process
Lieie 1o a cuiiusol poInye  wuere tue Laspoecuor room the

quolity coaroluicy seclion to.es ob randon sanglos to be
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exsnined u the lsaovoratcr, Lo easvre tigct tuere is no-
coantamisatior vLetweeu the ooaver lag v ( cev Y oo the
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First milLiia @

w tuic _rocesns Tl voushed LIOKOIL CECU0 Deawls are
cround for Uue fiprst ting, il vhe corou was: 18 forucde

First Concivin: ( Hououc.iization ) :

In vials  Locess vue Cecuo wuass is uassed in the
L£irst conculng containere for toao_:suity, removal of
voletile nate:r gua Dad odoure afver tuls process, there
is the second cowucrol jo.nte ue uulity coatrol inspec-
tor drevws at rasacm a senolc twice a weei $0 be examined
in tine cuewmical lcboralor’ rov he decermination of mois-
ture content, ssn coatent aud fat coanteni. There is short
. luformation vevveur vas qaallty coatrol uept., eand
the pro action wewte, oy dizect @onbacey, coucerain: the
contrel rosuits ia order L adjust Ltuc process condi-
tionc ir cease the vesv resulec are a0t in courommity with
the staadaids.

Mixing

In this process tue cacec nass after first zoucaing is
mixed with milk powder, cuacao butter, and sugave

Secoaud Milling

Tnc .cnocolate mass e round for the second time.
Aftex tiis piocess teere iu tue 314 couirol poince The QeCe
inspcector lLakes at ranuiom one s:mple/niiling machine/day.
The perticle size of sass. ud cmca0 w: cxauwined i1 “he
lave Wugre is & guics iniowwiatior velwesn oz lavoratory
and Ghe production ucple coaccruin: tas reswlie, to adjust
the process couditions 12 viwer Lo ovoal . owe or less ti-

reguired pruetiele size ( vViiew:ss ).

Second Couvciing

Io Unir poccess tue cuocolase viscous liguos is
concited  XOL aomo_uilby W shtain Lue reounlred rinencese

Alter to.s _ioCess  sucic 18 ve rowrth countrol JIULNGy
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the Y e«Co inspzcbor tones crlolus ol manoeow wo we eramined
in the ciwulend lawwruborny Jor vl delerminohion o !

a) Viscesitye

b) Ildoisture conteits

¢) Pearticle size ( Low cocuo & &ien Y.

d) Sugar coutent.

Dhe veot recules ure cuwpured w,al.ast the sta aaras
and vecowded iu speclol tablese Wuere 1 1ot run inforua-
tion by cirect coatuct velwewr LHE qebe GO ue QU LG LO=
duction cevpue. conceruln Tus Tese vesults Tor wuyusting the
process co:itions in case oL .on sowdornii, of the resulta
with tne stasdards. Lon: zua waforwasion  va.es place DY
periodical mectin s between the heuds of the dificreat
departments to Ta.ie Weasures Lov quality dui,-roveient.

Formming 3

After tue seccomd coucuin_, the cuoculate viscous
liquor is wauuslly cooled oy passing tisou i oraduel coolers
and formation vt caocolate. Li.es pluces axtel tluis procecs
therc is the fiitu cuatrol point. Losg prouaci .on inspector
talkes at readom sanples eand cxaaiaes ror welijuu, Hhe results
are plothied in medien ran e couults as cuovd in the filjurce
The production inspector edvisgea tiie oped: TOr vy direcy

contaci, to adjusl tue wiculine wuen Lueve 1is deviation in
the mean and vo find out tue won  [1Usis

ion in tue rocese
wien tie roize is out ol limilse 4iue coutrol cuarts are
analysed oy tue Ciality winlyst of lue lavoreloxy and a
quick inyommucion tusco pluce cuslccInin_ buo resulis Letw=
een the quadity wialyst ud Slde S LOCWCUI0N LS eCLOL AleO
the quality caalyol puliorie w weotkly survey wirvrmation to
be sens Lo the couaiel vi thie Guadity coulwol deperument
maaaer oL ,noducuLlon, a:a otuer couceraed heads of depart-
nentse.

Pacizaging 3

T'Cniel CLOCVLlELe 18 L nCied autuninieally snu vy Lende
Atter puckaing woore ip the sizmtu coasydl pounl. The

Produc ¢10 lispeceor dla0s 2 il suples ol pucked




{iniskied products, =xawiiies tue pucsa;es coaditlion anu the
ttributive aelects :re Iwcoldea i npecisl tavlese ALso tho
weizht of tue packed i{iluls.uea prouaucts 1s conlrolled and the
resulte are plotied in medim, range convrol cuuewtly, il tuere
are some aeviabions tue opuretor is advised Lo adjust  the
conditions. There iz also cunorol concewidn, the chewlcal cul=
position ot the chocolube riuistied products. The «eCe ingpector
draws at randouw cvery az, some samples of ilulsned producis to
be chemically analycsed in the labs

The :ollowiuy is = Touch Llow sheet of the production
scaeme of chocolate indicating tiue different comfrol points

Lab.oonlrel of
0620 bisas of

m tperater bs. self-
184, Contrel

- m -

14

Control Pot.
®

(] % cmnl 5 th. cmm 0%, cutnt

wrelivy Couvrol Deperu..nt

oy v e -

It is tue ruspousivle deultnent Lov duadlivy coatrol. 1V
gupervises Ui. iospectic: all over the Jiiie 4V wng Gu. w:inal
decigion coiceir dii |, Lejecibion 0L L0 04 waw wiuewiilse LU nen
a1 advisoiy Uesh conceraling Teygettion ox 1o oo pialsued

sroductse iow Svel L Gule coucorn Tae wvan_onsioblity is dlvidod
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decision ic ctbaiacd wy tue [ Liswil s sl
T4 tus DullOwii_y tusle Lo u ov_auluaviouzl scuecne of

the wele de_caaent 3

i By e OL
webe GBDT,

| | .
B | 1

Quzlity Couxommity wlality cesiyn wuallity Coutrol §
Sec.ion end Section |
Includes the research sueuion For
vuenical Lube Pac«aging raw
Watecsials

e Tunctions oFf buc quelity couforulty section in the
producing Lacuory can be swusdevized in the voliowing $
- Chenical #ué _hysical iuvesti_alio.s ol Luw materials, semi
fiaisned vicduct and finished yroducts.

- Kicrobiolo_ical ciuumiunations.

- Stetistical aculysis anc sampling iaspectioa Yor both
process asd finished prodaurt controle

- sstablisiiia, specitications Tor the reqguirved raw naverialse

- Kei:ioiz oo, the 3umpling plan for raw matexials, proauction
and finiscied products ccatrole

-~ Supervision ox Laspeciicn varouzh out Tue i, aad devisiag
aew uethods of ilagpecsiouse

- rainila, 0f Uie paeouuctlon iagpectorse

- Advicory tisik concerxainy wojuc.ion of lots ol fiulgihed piro=
duess cud _iced word coacoruin_ rejoculoa or lots OF waw
naverlalc.

- isoalysing vue coutrel clortc of prucuction iaspecoioa rusults,
jlake ©a0it 1a Lorowmetions oy dirsee cuatoct, aud long ruan
{fuformavion by v.oekl, suuvey 1.00rts snout woduction coutirol
reszulis,
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- ooeblal wier SoeCiLLCLLLO0E VLD e O GLU DL O nbe 1O
experieace in i Liolae Wog) JCRLOLM 1o ,0umboly
erperilkeiis Yo Liad wat v oo prope seClinn, o Bhe wkiowwun
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products waich nas 0 e waecdlly Dy TLC pwoldT el aute

-  Conducting tihe euelLal, SeLLUNCL Lol vSul cLbotiko, oo
producis or iagroviag vae quelit, 0w tue exiull, proutCuse
Tnitiation in tuis resuect ba.es place wwum Tuc tulwes s te
and somctimes rrom viie quellt, desi i $cCoiOie La bota
caces sauples of tuc co pelitors produces Ll owdalyried
wmaiy lovoravory exveriluents cud trials cre coruied out till
the proper constitution is ueiicved. Cals cml ve ussuved Y
taste veste wilch arc carwied out i the Lusue peacls in the
followin, way :

Souples ol vtue 2w 10olucto, OU Loe alicady existlog
producvs after ifaprovin, t.ciw qualit, wwe iatrodacced in e
taste penels with e slailur coupetivow 2ioeuetoe minly
employees from the fiww aud sowetines witel.als owre lavived in
tue taste puaels to vvaluave ana rocozu Lha prerlereice and
meation tue rcmsons. Tue tasteoest result. cre naulyoed Gl wile
number O coacuring cuOlces .ecesgaly oo b caollion die wijndlai-
cance oi wesulis is iusicoted yrou s cciel Lavless

Hovaver, 14 somle Cascs o si_alslcwice i5 aculeved 1100
e caste~test results. 1o both cases tho sules acyle 15 L.100=-
med and it ues tue finul wecisilon i tals relpeCu uwde to iis
lon  eperiencae about v..e cusconer'’s reculoewenise Also the

cosy aspect plays au lumporteant role .ii Lidg COuCELiTie

sonclusion aiu Cowusents

e orc S0Me GOnCLusLiois @iy COMNENTS ClnCesiing Lie

proauciag fimm wiilcu ca: oe sawarized in vae lollovdn 8




-
o, P 3 .
A S P [PRY FUE
[ . L . . P - ~ B . - . L gt g ke
PR SEENUPEY JOR PSR S S IR PR LaoTVuL 00 L8 ISR :,-l Luv Wl u=
. . . ) , -
. . . o . . g g e e . Cae .
e Us el WGl S P Lowh_ Tleae el u_fv.:...;L-OJ.' L a3
e U s ke QWL L aliie o 0 e C L llUP oI BRI R VIV R A S F R
-t Ty T -~ . . . . . . . . . X - aee e
Bl 12 el G2 et oL IS SEPRVIMEINY U0 X S e CTeOpel'en b
o 5 ) . . . - . ; e e ! e e
VO _BL e Lol Low Lbee DL L LG, Ll LY wLlodW e De sl iach
B L REET R S TS . Fiaie . R B
ilaiad IV Ao ladk s G P TR L PP ™ VSC L wlats (‘_»\'.J.—-Ld

Contrul ACoabwil wii bl L SuadThlOa sl e soout tue conirol
TonWl o il ol LG 225, Maa RREOMLLLeUIn Bl Glligs prriouically
vtld vetwor: . aG0L3 sd L L Juiaigillle AlS0o Wil v ;.,-u:cra‘;;ion
DLlWEC.D t. 0 Lhiil, Couibirsl QU wey Tho H22CS WCTey wid the

SPo et o bey m sl gl pael She. €W oo 0letS @ lupro-
vin; Lvue Guadity vl e GaealVhii_ piUdal e L0 el Ty
Co=Operitun Wi in. voavaes dioevery iuspecuions 1t coatrols tue
raw naterisle, o0€  das.oe il | 20auilOn DI0CCLL el sand tue ead
DTOLUC Gi'e Alsu Lu .l nes tue dil e.e.t inspecJionr results and
malte tile WweCesLud’, Atou=onC.. LaiO0alniion ia ¢ollavoracion wita
tiue oroduction ing_ veto.C

Kesponsiviiities 3
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Llaistica U0 L bue sen0an ity IR vals weipely i3 diviaca
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- IExperincats 1or eslovlisali new desi ns or iug rovia tie
guality of tue exXincia paoaucts 3

Tt woulda ve ver) wucuw d, .secsunted liotue jrasoauedn;;
fila estapblicties o oilot pluwcy wow cary, liug oul taese vxoeslnenlse
Dhis pilot plaat wiil e Taw Lild oeliees L. lTowcrotony and
the productio.. Alsv it will be o1 Lreut venga bt in flading oud
the ideal sroducticu condilioise

- Quality iaccatives ¢

For euscourseient ol vroduciu quallby producls, taerc
must ve au evaluatlion oi Hiwr pr0GuCLLOL Ol Guck. denaitnent,
operator «.. @ Co 0OU untly LOX Guiticiey out als0 201 Quililye
It would Ve VeTy mUCh aypreclaved lu TLll respecCi it » yearly
quality conli.y coulercice oX sesiiar i, uelae Lo spread out
the sonse of uality anid €O latrouuce 004uS, nedals, certiiica—-
TEE see @LCe ©O Operatois , or secuions walcu produce the vig=
gest amouny of quality prouuctc.
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B ineering Industrics @

A company producing plectrical nuiri_erators 3

| 1)

2)

Production : Oune type oo :oxrierators ia taree sices o490
and 10 cueate ( 13, 220 & 270 lities ) ic produced &b
o total wmaxicuwn rate of 400 per wiye

ne wolik 0i tuis factory woes not demauud wi_u
presision, cxcept ior certala tocl masin icaturcs. Wue
maintenance oi quality is lar_ely uepeundeut upon macuine
cagpaoilities.

Desiyn ofiice ¢ Wne fluncvions o1 tuis oliice ure 3

a. 20 dircct and to cooidiaate the work of eci_lueers
enzased in vhe uesiyn aud developuent of new products
and to improve tne desisn or existing products toxing
into consideration tue regquirecmernis of the consuaers.

b. To translate the desi_n :cquirements iato couplete
and precise unanwacturin_ iagtruciions turou i e
specificationg, drowia: s, process iaseructions and

. mnateriel wreglireuweats., moeh aaud every pact oL the
prouuct is speciiied.

The desi_n ofsice uus tuc respousiovility ol
speciiyin; thne waole of cue manurvcturing puocess, tuis
means tiab viole abe speCiiicatlous ior ruw luiecidls
and cowpoieilts, arewiu_s for plece=ports, paoceLe planaing
sneets tor ussewoly and H10cess oyerationy, a ainst waich
quality control cuecks thut the inspection runction is
operating as planncd.

Laboratorics

The cOospiuy wag two uvyies 0u luvorzvovies @

a. Laborato.oies for resecorei wid Gecislcal stuaulc.

b. Ordiaaxry luboratories ier yuulity cuutrol end routiae
tects, .




Lre Dunction. o i sufzelCn 2uis veenalecal stuaics

Levoratoricy aie

1~

4)

Frecioitm 1r.cesurencncs of Jwret ornl dewl, desi::¢ Lurts
ana uIts 170w ast or ve,airea toole.,

cuecing Lvery rew ;eu oo pocenrenent device uion receipt
Ly the levoratory aac recrecsing re_ularly =11 devices and

gaa_ec sl cnlivrsted og LECEELATY

To couplle a sevics of etiuoq inctrucsions, & walch are
included in Gue wanual .

To counduct reliuwnility Yesss oa new compoicuts and uevices
by the way ot simulatia. operating conditions and by LRI

Leuts to Coiobiisit che roilure rate and primary causes of
failure.

To undewtaly Srials on couplete equipment to esctablish the
measl-tinc betveen Lailures and: Gueir causes.

Quality Contrul Depcitment

LL1eCUive ¢arlity coabrol dependas very wuch oa the
internal or_wm.dzevion wituin tue plant en:d on correctly
desijned «juicus, poocesuures aud docuisentovion aad tusir

a;:licacion.

Onc oi’ dte iusatloans ig 20 cucck ohwat cae manuiacturin:
(& ]

Drocess o operutiug in accordarce witu aa a_reed ploa  as

loterpreted sovou_t, o Systew o1 vowial p.ocedures, routines,

speciticatious, wravia_s, Opvracio.cl plwinily sticebs,

novenent  cousroly ... ecce Tho or auliiavion should Le congu-—

lied , tueociove 1a Sue wesin aad o.eration or such 3306115

Tac TULcLions ul Bac «ede Or A zauicu axc ¢

a~ Pouparation g slaniiu_ o engure Lavistecwory control
Over w1l cualiv, aspects. { waality assqcauce e

D= Laciiae CLoawinetiou end weplalsel os sue aterialy aad
preducis 1o accovdaance Wit e Dlunied Lastiuctionse

( Lospeciics ).

it ot
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¢~ LMoaitorin; all vheses oL ©ig Nadudracturinag awd inspection

~+ functions to Cilsuse Tuae Loey owve in conviauous coatrol
and operatia, couirect acco. ing .o preplaiica insiruce-
tions® ( wuoiity voatrol ).

5) Quaiity coatrol weaual 3

6)

7

Tne coupaiy cuupiles a Maauual wuich lays down the
or_aaizatioa, svructure and i.uc.ious o0r euch enu every
depertment, descriptions oux vile wajor operationsl procedures
and systems by wuichn quality control is aculeved, descripte-
lons and flow diagrams for defiain: the operution and
routing of ell documentation wiuich concerus aud or iniluene
ces. the operation of (.Ce in auy manner,

This manual serves for two purposes ¢ (1) it is a record
of how tue company intedds to carry out its quality control

activity (2) it records for ecvery one's use aud refercuce,

the correct procedure to be ajplied ..

levels of sesponsivility s

The coupany nas defihed Toue levels of responsibility
and the de_ iee oi qualification, c:perience and sikill nece=
s8sary to carry out tue work at tue relevant level. These aret
a~ Viewer
b= Inspector

* ¢= BSuperin’endent

Quality Control Syscem :

In the following there is an outline of tue .Ce system
applied starting from the raw materials till tne finished

product with special reference to tie inspecvuion sysiell.
l. Haw kiaterials

Bamples of waterials and coupoaeats used in tuc uroduction
of the electrical uouse-uold relri_srators couplyin; with thne
relevent staa.ards are rejularly inspected
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- Steel sueets : “whe stecl shects used in e nanuracture
of the refrijerators couiorm to the relevant stancards sad
There is a cexrtiiicate oi ics coupliiance issueu Ifrom tue
menuiacturing coupaiy, ror fuiilling uris adequate analysis
& tests arc applicd oy i coupany o Frove couiormity.

Cooling pipes : ( for evaparator and cooler )

“ney are tesved L0 eisure couplying with the relevaat specifi-—
cations and meeving tueir requiremeats.

- Parts treuted oy electirical aepositvion for rust resistence
comply with the required specificitioas.

~ Luiny ¢ The paint complies with thc relevant standards and
is accompaired vy a certificate indicatin such compliance
to the requiremeuis of staudards.

- Plastic Parts : They comply with the standards aad the
tests are earried on the raw waterisls according to the
correspondin; standards appioved by the concerned authority.

2. Process Control :

The maia wanufacturin, operations is covered by e
skllled inspector assisted by a wumoer ol viewers. The
inspector carries the responsibility for acceptance and
reje:tion in his depurt ent. Where mor than one suift
is operacin_, the inspec.or iox tue shiit is responsiole.
The inspectours reyort vo Jibuer Ghe superintendent or
the culef inspector. Wiere vicwers sre responsible direc=
tly to ihe mesenbly superintendent, he will in iLais case
perfom btuhe tunctions ol the lispeciors

After ull assenoly, inspection aud test overations
are coupleved, a ilncd ilaspecuor visually checss that all
operations uave peen sacislactorily completeu, .nat all
ancillaries axre precent aud corcect end thab tie overall
appearance is satisiactorys




~8CH WilT cawvivs 0 iuspectiou caecn cand vadchl
TeCOrds each suvaje O. Laspeciior or the as.envly oy

@eans o & rubeer SUaly WiItL ..o VieWeTs awolr wud overall
tue vined Inspecwor's stauy wiuo also 2niorses tne serial
nwiver of the machine on the reievaal curd aud  on iiis
1oy shecte Throu i oub The sysouli, all viewers ud inspec-
tors waintain a dail, lo recording " .unvers accepted ",

sumoers regjcceted " and reason Lop rejeCuaoi,aae date, .. eJC

OUne inspecuvor is sesnoisiovle Lo supcervising the
Packaging and despatcaing operotiou. e uetuods oi packa_ ing
for both home and expout cransnortation sie speciiied in
deteail.,

In tue ldecuauical WOoIilsuop, each macuiue ©00l has o
capability study pertormed upon itat least every cix moaihs
Or waenevel a ajor repair o. ihe uacuine is andertwcen.

The coupany adopis a s,,rs‘cematic eonod ox Putrol
~Inspeciion ror routine cuecking oi piece~sartse Tue Frequency
of sawpling depenus on the rate ot pLouuction per uour and
the semplc size is Tixed so as to Jive u predetciuwined avers_e
Out;olng Quality level suitable o bthe asveuwly sequisdunent.

Finally all iinisned purts pesc turou,n a wluisied purt
store where any perss vequirin_ 1lu0» iuspecuion of speciiic
dimeasions anw/or riaisues can u. arran_ cde Tuc routin oi
all paris wvetween operaiions are conurolled by a koute card
on wuich cae oruer and Lype ox o.eratiou, Quantity, part
4i0e etc..s ere previously reccrded LY tuc yroduction planne
in; department. For assesbly , eaci o.cration is cleared oy
an irspection staup ale o .ecord o1 wie seisule ig maiatainea
on the lagpectors daily record siucet. Tuc card luadicaies
Tae tools and _au_es required to_evier . ith tiue 1laspecvion
instruciions,

Tue corrvections o all wasuiactiring processes aud
Cuelr controllin  feacures sve wegularl, and systemacically
checked: wpalatia, veaporatuic, vimes, wir _iessures,
weldin_, corrucy density, viwdlia, devices, elcctrodes, ladiag,
vat analysis, CUCLrent uenSiti®s eee G oce
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fle services oL Yhe «eUe Lowozobions avc uside suld
couprehensive rcecozdy swe epl and opcucd to exaaination wy

the supervisla_ iaspuctorutes

8) Iunvesti_ationg and teuts carried out throu_u tlhe roduction

line ¢

Lvery unit suell be lavesbtil_ated ilor tae sollowing 3

l. Cowprescion vesle

2o Blegctrical insuluation veste |,

%o Door=loclt L.cte

4, ili_0 voluc_e veste

He sobulng vuste

6. Leaku_c heute

7. whe ran_c Ji coolln, ralege

Oy Ine ratin, power.

Lo ue protection of b electricul eleawent GO prevent
sceidental touciiin, oy nand.

1U. Gooa fixatiou oi tuc conales, segs and the other purts
in Gue Loy 0of e reirieratol.

1le Protociion 0. biww electrical lnsulatioa a_ainst
cardensotion.

12, Protectioc. v, vuvaliic pavts noe carr,in, cleevric
curcent siell ve soblsiseterily cartiieds

1%, quality ol noint ( iuverior b civevior coats e

14 qualil; vl Jxbel gl COLLECVLOND.

15, Ingtollation aad Ligation ol suelves & susdhenued
conlaluerls USGl Lo ivodSe

loe BLuilit, 0L uits lﬂ:llg&ratoro

EQPiUMiC veB Ul 8

1o Luvesth_ativi oy caelver il suppuaded cualallers uscd
ior woode
2 Lurbuln_ veiloe

e wmObOY lectric povier veete
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-

QUeLlity eeveeee  d @uulity Gontrel

35§EEEX is the wo, ree to wiicn tie . 1ouwuct sulisties tho
personal necus o1 Lhz Ccustowes LGl WLOM 1L ues Leed wades

A1t aas a relavive neauln;; obtuiued LY coupaiing tue persoaal
wants 01 & customsy o1 2 _Ivup or custoners aunu tue uasnulace
tured prowacte Lue Mmeauuiacturer 1o 0al, interesved in inbeg-
rvated contrel of neoowuct gquaulity i SO oanr us Lue result is
a customer sabisiivd as Lo GualitTye

wle 1irst sugge 9L guality decloion ig :naue au & pulicy
0i tue tactory coucerncd. Product quality at Luis svage L8
called quulity ol Desi_u whicu 1g uweteamiled witih @8 view to
striking toue optinum dulaice vebtween cust ox cuality cuu vadue
of qunlity. @uality or desiyn is wrcalised 2s a plen or a
specitication aiter research aud usvelonueub.

Materials are purcnased vy order anu accepteu turougn
receiving inspection and wuen iuey come into a .aanutactusing
cloceas.e Whe Quality o1 Aceeplaace is ueterulncd at tuls
staze. |

Proauct uality is ouilt in aasnufacturing ,.1o0cens
according vo tue gpuroved standard procedures wWuality ut
tuis stage S cullea " uclity o1 uomwowaces Howevel proaact
Quui iy 1o wot peri.etly coagistear wivi She sta.dadres, couculw
ned.Bortin_ _ood ilts L1l bad is woue o weteiuius"lagpoc-
ion Quality " wolcw assures btue co guwel's woquircacutse The
custoinesr will revenliac Lue wlliuate useiul wese 0L w PIVLUCH
afler Usiii_ LU 104 80U vuince e ilews Lo iiiw o nua e 0L
quelicy cvolaatio o Wile ovilawsiol e woue Uoonocaee Mgaolity
OFf weliaviliv " viclol gl LS Jenviuol. wiev,y MULabsnl0lllu,
life cooa Lo Cliliwnitlaveie e Chui CurCrade Luny elity nas
Vorlous weetin Lo oocolubil S0 Tal veWLOusn Sunds Qe b DROGUCe
VL0 pIoceln Nweulyd

- QMELLL, U S ke

- gualiny 0L acceniiuiCe.
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- ‘Quality oz

Hdowever
- define it relative
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Confermance.

-Inspection,

kReliabilivy.

ve cannot define quality aosolutely but must
to its price.

Higoer proauctivity is uotuin:; vut anijher quality at

Lower costse

The term wuality Conurol t is used to uean statistical quelity

control. It denotes tume use of cuartcd results, obtained from
routine samples teaxen durin; the mauufecture o. a prouuct,
to securs, thne control of tae process, in oruer to uaintain a

desired quality in

tue product. ualikty coutrol repluces wnolly

or in part, inspection after .azufacture wulcn only detecis
defective product waen it inas beea xoduced, »oseibly ia large
Quanticies. The sciencvific metuod is ¢o uoli tiuc required
quality at eacu sta_e, of uii¢c process, to such a level that tue
propertvies raequired to make tue jroducc acceptavle are vullt
into it durin; manufecture. Waoelu such & systewm is in being it

Yeduces to mianinun

tne cos. voth of iuspeciion suu of waste

L}

by rejected work. Moreover, if results sxc¢ 1ecorded on a
control cnart, tuey provide a pilcture waich is soci uncerstood
by the operator aua ail others coanceraed witih vhe process, who
ti.ereaiter learu lessons from J'..t. The paycuological efiect of

the caexrt provides

a stimulus towards liiproved guality wiiich

hes 1O De cuperienced to ve velicveds The stailstical quality
coalrol system _ives a weaiming si_ocl 0 tie operailve tuat

ne iaust teuie nere esud 10w, coriective action on wnis macuine or
pProcecs 1o eusure nal.beundce 01 quad ity iLa L suel prouuctions

iis efiectiveiess vueleione, ueyciius vA Uue Dromptucss wibn
walch tue waruin_ iz ..esued.

Ia tiuce coaclusion, i would iiite to swuress out oot

lngusoriul caclivy

C0.utrol Lunt de olaauiag, oo propertics

of sradusUriul prouucis aclolliu, TO Luw eus VL Lug UselS,

ald ualuead iy viise proportics «urin_ bev paodidewion sua

digyribution puocess, 1o on _ro.iin, Lupostence 10 aLy iaduserys
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It i on essentlel coundivion 102 Tue LJLllalng up O LW l.ul=

stries ia ths developii areus.

quality co.trol i cihe limited scuse our tuce woid is
the estavlisiing o cuitrol ol The [ rouuction plocess,
resulting i the uaauracituwe 0L JrOALCts 0L cuasistent
qualitye.

Quality concrol in tie wider soise oL Lue wold lece
to raved guslity comirol includes all puases Of HLo Tull=
in., desi_ning, waauwtacturia;, distrivuting and servicing
industrial yvoducts a8 suowa in the guality circult,
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4, Conaecoion vetve.n cue ci.ooeraal cora Lo
" conductor,

TLie cileciric

‘D¢ Glazed perits vest,
5/1= Citric acid ceste.
5/~ Aliali vect.
5/3= Scratcii S e

. Zinc oaiab teutbe
1) Paiut

1/1- Colour tucte
i/2- Scravcu vest.

' Dype test

1) Food - spoil % st.
2) Loadin_ test.
3) o loac test.
3/1- HKlectric vo.er.
3/2- % oi uvnit woricda, tine.
3/3= keaa taup-rature 0i the irozen £oou.
4) Ice wauin, .est.

seliavility tests

macn wonvu a winimum of 2 suall ve tusted over 5C0
continuous wor:ii:, nours during wiieh time tihere cuall
be w0 railure in tie ¢t _pe .ectw.
ote & All tccis weutioned woove suall ve wone accordin;;
to tue daticael clawuardse

9) Sanplinyg

Test samples shall ve .clected at random at a ratio
of 1 % of the dally nroduction.

10) itecord or liesuli: ¢

The sesults or voe avove mcutivauvd wesis sue to oe
recorded coati.uvugey and in suci a way tuat the iuspece
tor swol! de gole to auulyse cicw ol estinate tie

exvent o1 cu woamily v produetion Witk Siie lelevaat aatioe

nal stan.ais ovel vue s eciiic poriouse Whese recorwis
Bnall ve iadeutisisd ~iu ielebed to tue bsucu Proudccde
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