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oIntroduction

According to the Contract concluded between the
United Nations Industrial Development Organization in
Vienna and Polservice in Warsaw for rendering the assis-
tance to the Asbestos-Cement Industry in Syria a team
composed of:

Mr. Wit Molenda B.Sc./Eng/ - Team Leader
and Mr. Zygmunt Krawczyk,
worked in Syria from 21.04,70 to 14.07.70.

The Team assisted the UNIDO in improving ths pro-
duction of asbestos~cement products at the Dummar Cement
Complex, Syria, and in eliminating of existing short-
comings at the said complex. Existing shortcominge are
in general the cause of bad quality of production and
of low production capacity.

The 1Tuam wade study oui
- raw materials used for production
-~ methods employed in sheets and pipes production
- work organization at the factory of asbestos-cewent
- work organization in the laboratory
- work organization in mechanical and electrical shops
= handling of raw materials and finished products
= technical documentation and technological process
= methods of servicing the machines.

After making the above study the team was able to
make conclusions an anomalies existing in organization
and in the process of production.

On the power of these conclusions the way for elimi-

nation of existing shortcomings was outlined and the



moethod for reaching adequate quality of rroduction
vas indicated,

Pinally the workers were trained im correct
servicing and maintenance of machines, Proper
methods of how to prepare the machines for pro-

duction was also demonstrated,

2, Ray Magtoerials
2.1, Cement

From the head of laboratory, Mr. Hassan Saka,
a quantitative analysis of cement was received.
According to this analysis the sample of cement
tested on 29,03.70 contained:

8102 - 2141 %

70203 - 2095 ’

CIO - 63095 ’

MgO - 3.18

Ca0, free - 0.80 %

803 - 1.69 %

Losses - 0.28 %

Totals 100.79 %
Specific surface 2814 sq.on/g
SBieve analysis /rest on
sieve 4900/ 10 %
Compressive streagth after
3 “" 218., W.rolo
Compressive strength after
7 “” 3”.0 k‘/.q.c.o

Compressive strength after
28 days 480.0 kg/sq.om.
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Le Chatelier S am
Beginning of setting after 1 ha 30 min
Specific water 23 %

Mineralogic analysis according to Bogues formula.

CSB = 4,07 C = /7,608 + 6,72 A ¢ 1,43 7 + 2.85 803/
x 4,07 ¢ 63.95 = /7.60 ¢ 21,01 # 6,72 * 6,53 ¢+
+ 143 o 2,95 + 2.85 ¢ 1,69/ = 4h.64 %

028 = 2,87 8 = 0,754 CBS

C,S = 2,87 ¢ 21,41 = 0,754 ° bh 64 = 27.79 %

Cyh = 2,65 A - 1,69 F = 2,65 * 6.53 = 1.69 ¢ 2,95 =

= 12,31 %

C = quantity of Cal {n tested cement sample

A = quantity of u203

7 = quantity of !‘0203

803 = quantity of 803 in cement analysis.

On the basis of above analysis this cement does
not meet, in our opinion, the requirements for asbes-~
tes~cement production and gives bad results both in
quality and quantity of production,.

Besides, entirely fresh cement is used for pro-
duction while its temperature exceeds 7o°c thus de-
teriorating the quality of prepared asbestos=cement
mixture. Neither at the cement factory nor at the
asbestos-cement factory a special cement silo for
seasoning of cement is provided and the cement has
to be seasoned for a minimum of two weeks.

It was discovered that for production of roofing
corrugated sheets the cement of the same quality had

besn used as that for production of pipes.




2.1.1. Special Requiremexts for Coment

Special cement for productiea should contain:
/for production of sheets/

Cy8 - 55ts54%

C,8 - 20 %

Cyh - stag

Cal, free - 0.5 % nax

80, - 15-35%
The rest on sieve, 4900 mesh/sqe.cm - 10 % max
Le Chatelier - 6 mm max
Teaperature - &0 - 5o°c nax

lor~prodnctiol of pipes the contents of 038 should
be about 65 & 5 4,

Ve explain in brief why these parameters are
so important:

038 = /3 Cs0 * 810,/, This mineral isn’'t as durable
as Czl and therefcre it quickly reacts with wvater
vhile the compresive strength increases quickly,

As the practice indicates this mineral is
very useful for sur production Mut i¢ lowvers the
production capacity at the cement factory and causes
aa increased consumption of coal /gas/ so that the
optimua quantity of 038 will be about 55 - 65 %.

It should be moted that production capacity
and the density of obtained products increase in
direct proportion to the quantity of 038.

Co8 = /2 CaO * 810§, This mineral is very durable,
its compressive strength increases slovly but con-

stantly.




In production the finished product should be
stored for a long time. Considering large storing
areas wchich are necessary, increasing the quantity
of this mineral isn't profitable. Therefore optimum
quantity of C,S would be about 20 - 30 %.

Cyh = /3 Ca0 ° 11203/. This mineral binds with
water very quickly.

It can be said that is starts to react with
water right at forming the sheets or pipes. As a
chemical compound is obtained wchich is unfavourable
for production process. This collaidul compound
covers the asbestos fibre surfaces causing other
very useful parts of cement to glide to the water.
The water gets dirty very quickly comtaminating both
the felt and sieve cylinder. Thus the production
capacity declines.

It can not be worked efficiently with dirty
felt and sieve cylinder and therofore the quality
of production also declines. We specially suggest
to observe the production, and bending and density
tests of finished products when the contentis of
CB‘ wvill be higher than 12 %.

According to our opinion this component in
local cement will be most influencing the quality
and quantity of production.

Contents of C,A in cement should be not higher
than 5% 2 %,

Free CaO. In storing or during production

calcium oxide reacts partialy with water and par-



tially with carbon oxide bringing thus about an
iacrease in volume. This increase in volume causes
pursting of finished pipes or sheets and therefore
the contents of free Cal is limited to 0.5 % max.

803. This component regulates the setting.
Besides, it reacts with CBA thus bringing about an
increase in volume and therefore it is dangerous to
the finished product; the pipes or sheets may fall
apart. The quantity of 803 i{s limited to 1.5 - 3.5 %.
@Grinding of specific surface. The rest on the siev.,
4900 meshes/sq.cm, depends on arinding times in ce-
ment mills.

In our opinion it is unfovnded to keep the
grinding below 5 %.

In our practice we have observed that small
grains of cement are passing through felt and sieve
eylinder to the vater, while the biggest grains
fail to keep to the asbestos fibre and are very
easily separated from asbestos cement mixture. A thick
accunulation of sediment in pipelines and under the
machine as well as in vater recuperators can be ob-
served and therefore the grinding is limited from 6 to
40 % /specific surface of cement about 3000 - 3500
sq.on/g/.

Teaperature of cement. Acoording to our opinion
the high temperature of cement is unfavourable for
production, A slow drop of productions capacity as
well as an increase of cement consumption can be ob~

served when the temperature exceedes 40°c,
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2.2, Asbestos

In stores only & sorts of asbestos were avail-
able and therefore sort V or VI of asbestos had mot
been used for proeduction.

Particularly the sheets, lacking asbestos of
sort V or VI, are not elastic, cracking during ben-
ding if they don't contain adequate quantity of water
/about 27 %/.

The knives cutting the sheets are getting bluat

b} very quickly. Asbestos mixture used for production
of sheets consists of :
Asbestos blue II 20 kg = 25 %
Asbestos amosite 20 kg = 25 %
Asbestos BL - 4D &0 kg = 50 %

Asbestos mixture used for productiom ef pipes

oensists of:
Asbestos blue I 20 kg = about 22 %
Asbestos blue II 10 kg = about 11 %
Asbestos amosite 20 kg = about 22 %
. Asbestos BL - 4D 40 kg = about 45 %

Asbestos mixture used for production of sheets
as vell as of the pipes is in our opimnion of too
good a quality. The proportion betveen chrysotile
and amphiboll asbestos is wrong. This proportion at
Dummar Asbestos Cement factery is equal to 50 : 50
for sheets, and 45 : 55 for pipes respectively.

In others countries this proportion is held:
for pipes § 50 - 200 mm -~ 80 3 20
for pipes ¢+ 200 ma - 70 1: 30
for sheets - 70 : 30

Middle Rast countries,




for

for
Us
for
Far

for
for
for

out

-8 -
pipes 50 - 200 ma dia. - 80 : 20
+ 200 s - 70 : 3
sheets - 70 : 30 or 80 :
A,
pipes - 70 : 30
Bast countries,
pipes 50 - 200 ma dia. - 80 : 20
pipes + 200 .ma - 70 : 30
sheets - 78 : 22
The general formula for pressure pipes through-
the world is: Asbestos 15 % Cement 85 %

Asbestos Blead: 30 ¥ asbestos blue I

10 % asbestos amosite
30 % asbestos group 4
30 % asbestos group 5

20

Similarly the general formula for corrugated sheets is:

Asbestos 12 % Cement 88 %

Asbestos Blend: 10 % asbestos blue I

or:

10 % asbestos blue II
40 % asbestos group 4
30 £ asbestos group 5
10 % asbestos group 6

15 % astestos blue II
10 % asbestos amosite
45 % asbestos group 4
20 % ashestos group 5
10 % asbestos group 6

Por low pressure pipes /sewvage pipes/ the same

mix as for corrugated sheets is satisfactory.

The pipes for higher pressures and of larger

diameters require fibre mixtures of higher quality.



2.3 Techmnological water

Azcording to the analysis received from the
head of laboratory, Ir Hassan Saka, 1 1 of fresh
water used for production purposes contains, after
evaporation, about 0.465 g of sediment which is
about 0.0465 % and therefore, im eur opinion, the
water of this quality is quite satisfactory for

preduction of pipes and sheets,
Sediment contains about :

Ca0 - 13026 ’
H‘O - 3028 ’
303 - 7.9 %
Cl - 00085 ’
and others

No organic impurities were observed.

Technological water for production of asbestos
cemert can not contain great quantity of clay or of
organic matter. Such substance covers the surface
of asbestos fibre and is present in the space between
grains of cement and therefore the filtration,
strength and capacity of production decline. The
water can not contain more then 0.2 $ of 803 and 1 8%
of NaCl or of !3612. The temperature of water is of
great significance for productioa quality and capa-
city. Hot vater cleans better the felt and sieve

cylinder.



.

Fot water reduces the viscesity of asbestos - cemen:
aixture and acoelerates hydratatiom process of cement,
but it should be remembered that the water also dis~
solves some components of cemeat until the point of
saturation is reached. Saturated water influences in

a very high degree the stabilisation of technological
procese as well us the consumption of rav materials.
Optisum water temperature should mot be lowver than 30°C.
Asbestos - cement mixture contains about 90 % of vater
and this is the reason vhy the quality of water is

of so great am importance fer productiom.
3. Production eof Pipes

There is ome asbestes-cement pipe plant and one
asbastos-cement sheet plant at the factory. Both plants
vere made, supplied and installed by RCN - Torino -

- Italy. The factory started its production in 1967,
The pipe plant consists ef:

A - Asbastos weighing plant /for pipes and sheetis
machine only one plant/

B -~ Cement silo "
C = Vater recuperators "
D - Disintegrator "
B - Turbomixer »
¥ - Cement weighing plant "
G - Noria

H - Homogeniser
1 = Pipe machine

K = Turboleser
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L - Roller ooaveyor

N - Basins

B - Lathe for pipes

0 - Teoting press for pipes
P - Cutting machine

Q - lathe for jeints

R - Testing press for jolats

Descrided will be mov the preductiona methed
with special attention paid to the anomalies in the
methods of production and to the inexpedieat handling
of the machines resulting ia poor quality of finished
product,

3. Asbes tos Veighinag Plant

There is omly ome plast at the factory for pre-
paration of asbestos cement mizture as well as only
one pair of water recuperators. $imce for the pro~
duction of sheets a differest production forsula ap-
plies than that for production of pipes therefore the
machine fc~ production of eheets is idle when the
pipe machine is working.

Asbestos weighing plaat is eperated by tve wor-
kers. In our opinioa ome vorker wvowld be sufficieat
for operating this plaat. There are 5 boxes ia the
weighing plant for S differeat kinds of asbestos. In
each of the bexes 42 kg of one sort os asbestos can be
weighing automatically. Thie quantity of asbestos ac-
oording to the recipe caan be altered as desired froa
0 to 42 kg.

After weighing of a euitable quantity of asbes-

tos from one box, the wveighing plant of this box is



stopped automatically.

If all sorts of required asbestos are wveighed
the entire plant is stopped after veighing. It is
poseible to put in potion two boxes in a sequence
vhile the other start at the same time. Starting
of weighing plant is controlied from the control
panel /control desk/ while stopping occurs auto-
matically. The entire plant is equiped wvith dust
collector.

3.1« Anonalies 1in Weighing
Plant Operation

According to the recipe for production of

pipes as it was on 27,04,1970, one vweigh ofs

asbestos blue I was 20 kg, which is about 22 %
asbostos blue II was 10 kg, which is about 11 %
asbestos amosite was 20 kg, which is about 22 %
asb.stos BL - 4D was 40 kg, which is about 45 %

The total vas 90 kg, which is about 100 %
While making our observation of the plant we
gsuspected that the composition of asbestos cement
may be unsuitable and therefore ve suggested check-
ing of the weighing plant operation. During the first
and second shifts the portions /veighed/ were coun-
ted, each portion 90 kg. At the same time the number
of bags was counted, each bag 45.3 kr, which were
poured into the weighing plant boxes. During the
first shift 20 portions of asbestos mixture were
prepared, giving a total of 4800 kg. However accord-
ing to the data obtained from Mr. Cheltaui B. Sec.

/Eng./ the quantities used were:
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usbestes blwe I, 7 bags, each bag 45.3 kg =
s 7.1 kg = 20 %
ashestos blue II, & bags each bag 4#5.3 kg =
s 1812 kg=s 11§
asbestes amosite, & Bags each bag 45,3 kg =
s 362.k kg s 23 %
asbestos BL - AD 16 bags each bag 45.3 kg =
a 7248 kg = 46 %

Total : 35 bags each bag #5.3 kg =
= 1,585.5 kg = 100 %

During the second shift prepared were 1% per-
tiuns ¢f mixture, esch portion 90 kg, giving a
total of 1,260 kg.
used actually vere:

asbestos blue I, 9 bugs, each bag 45.3 kg =
s i07.7kg = 25 %
asbestos blue II, 5 bags each bag 4#5.3 kg =
£226.,5kg = 4 %
asbeston amosite, 5 bags each bag 45.3 kg =
x 226.,5 xg = 14 %
asbestos BL = 4D 17 bags each bag 45.3 kg =
2= 70.1kg = 471 %

fotal: 36 bags each bag #5.3 kg =
= 1,630,8 kg = 100 %

In consequence the above difference between
automatic bulance indication and the quantity of
ashestos censumed in fact is too great. Im our
epinion the above balamce is neither proportionate
nor controlled. Mechanical friction caa bring abeut
the difference in consnumption.

In order to receive suitable mixture we think

it proper to control the balance and to compare



the automatic balauce indiculions with uanlily
of asbestos realy consumed to the production,

In our opinion the recipe for pipes is too
rich /good/, what not always will take a good turn.
The spet near asbestos weight plant isn't orderly,
bags with asbestos mixed up. Empty asbestos bags
one don't arranges, that is why above mentioned
spot isn't orderly.
3.2, Disintegrator

From the weight plant asbestos quantity has
been weighed is fesded by means of a screw conveyor
and pneumatic transport to the disintegrator, that
sistematicly grinds the asbestos fibre. It is to no-
tice that the grinaing is of a great influance om
wear of asbestos and cement as well as on quality and
productions capacity. Disintegrator is equiped with
dust separator.
3,21« Anomalies in Disintegra-

tor Operation

The plant is completely closed, and w: have no
possibility to control jts work. Dependently on sort
of asbestos and its oppesing grad /oppening of ashes
tos fibre/ the grinding time in disintegrator
should be regulated.

For instance asbestos blue I should be grinded
10 ninutes,'asboston BL - 4D 5 minutes only, but as-
bestos in sort V and VI can be used without grinding.

In this plant we haven't possibility to regulate

the grinding times.
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3.3, Turbdenmixer

Bxactly grinded asbestos fibre is carried
from disintegrator by means or poeumatic transperter
%o the turbomixer, containing s suitable quantity
of water /about 1 cu.m/. In the first phase alil
serts of ssbestos arc mixed with wvater while the
grinding process 1is continued. To this portion ef
asbestes miiture /90 kg/, suitable quantities of
vater /about 5 cup. B/ aad cement /about 500 kg/
are added and mixing is continued. Correct proportioas
between asbestos: cement: ana water should be kept
43 6 3 35 respectively.

In such a condition the proceatages aret

asbestos 1 part = 2.4 %
cement 6 paris = 143 %
water 35 parts = 83.3 %

This proporticn is correct for cement of
quality 500, but at the factory the cemant of
quality 350 is being used. In cornformity with
above mentionad proportions the econcentration im
turbomizer should be about 20 % /7 : 35/,

The concentration vas controlled and found
%0 be 16 %. As to the 2fficiency of disintegra-
ters the progress of sedimentation of asbestos
gibre is decisive and therefore this sedimenta-
tion was controlled in the first phase, when in
the turbomixer there was only the asbestos mix-
ture mixed with water. It proved to be about
400 %, and on this basis we think the disintegra-

tor works good. The primary task of turbomixer
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is o prepare homogeaous anbestes cement mixture
which is pessible if the quantity of asbestos,
cenoat aad vater seasured gutematically is feor sach
portion the same. As far as ve knov the automati-
mation is verking ocorrectly but its operatioa
sheuld be sudbjected to ohecking. It alse should
be neted that vater is takez from the mesond wvater
recuperaters /cle.n vater/. The turbomixer im set
in motion from a comtrol panel and is conneoted
with dust collector.
3.3.. Anonalies {a Turbdbomizxer
Operation

Concentration of asbestos-cement mixture ia
turbonizer is not controlled vhile the comcentra-
tien of each portiom of mixture should be the sams.
Denides, the conceatration in found te be toe low,

There is mo possibility of controlling the
asbestos fibre ocpeaing im disintegrator but this
cah be dome in turbomixer, particularly ia the first
phase wvhich is never done at the factory.

Ome portion of asbestos aad coment im mixed
{a turbomizer for 60 te 100 see. For preparation
of a correct mixture all components should be
mixed no less than for 3 - & minutens.

The vater for the turbomixer im takeam fros
pecond vater recuperators /clean vater/ which ve
consider to be wromg.

The water can be partially takea also fron

first wvater recuperators,




The cemeat contained ia the water of the
first recuperator is still having some bonding
properties and therefore it should be re-used for
the production cycle as soon as possible.

The operation of automatic valve which is
metering the required quantity of water te the
turbomixer is not being checked.

By preparation in the turbomixer of a den-
sier mixture /but not too dense/ we had the pos-
sibility of using in the homogenizer of more
vater from the first water recupsrator which is
important for reduction of raw material consump-
tion /asbestos and cement/.

34. Cement VWeighing Plant

Direct from the cement factory the cement is
supplied by special tank lorries to the cement
silo in asbestos-cement factory. The silo is equip~-
ped with on air mixer and pneumatic pump for pump-
ing the cement from silo to cement balance box.
Cement silo has the capacity of about 160 t. When
an adequate quantity of cement /500 kg for produc-
tion of pipes or 560 kg for production of sheets/
is poured into the dalance box the pneumatic pump
stops automatically., The wought cement portion is
fed to the turbomixer by means of worm conveyor.
The cement weighing plant is completly enclosed
and equipped with dust separator. This plant is
econtrolled from the control panel. In our opinion

the veighing plant works satisfactorily.
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SAh1.Anenalioes im V¥Wsighing
Plant Opsration

In the asbestos ocemeat faotery ths quantity
of cement supplied to the oile with ths above med-
tioned tank lorries is mot being verified mad
therefere the true coasumption can not be com-
pared vith indieations of automatic balanoes.

In the cement silo the temperature of cement
is mot checked and in the local climatic condition
the temperature of cement is of great importanee
for the quality of produotien. /Ths teaperature
of oement is too high/.

The aocuracy of weighing is being not oomtrelled.
35 Noria

Asbestos cement mixture prepared in turbo-
aixer as well as scrap saterial of fresh produc~
tion grouad ia turbolessr are pumped over te the noria.

The moria keeps asbestos cement sixture coa-
tinwously ia motion, According to our opinion this
plaat is working properly amd ite output is eatis-
fastery.
3,54 Anemalies in Boria

Operation

The comceatration af asbestos-cement mixture
is mot being contrelled amd oftea it is very flue~-
tuating /we controlled congentration for several
times and we found it to fluctuwate vithin 16 - 23 W
particularly if the pipe machine operation is not
eorrect and excssive quantisy ef produotion eorap

saterials ie formed, vhioh has to be ground and
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pusped over te the moria.
36, Homogeniser

Asbeetoe cement mixture is pumped from noria
to the homegenizer. To thie mixture eome wvater from
the bottom of first water recuperatore is poured
additiomally in order to keep the concentration
of asbestos cement mixture at a proper level /about
7 - 10 %/.

The concentration wae controlled and found to
be 7.9 %. This concentration eeems to be satisfac-
tory for production. The machine could operate con-
tinuously if replenished with the eame mixture and
this is reason why the concentration in homo-
gonizer is so important and must be controlled.

The quantity of aebestoe-cement mixture and
its concentration is regulated with the aid of
two automatic valves inetalled in water pipeline
/trom first water recuperatore to the homogenizer/
and in mixture pipeline /from noria to the homoge-
niser/. If the concentration in homogenizer is too
low the valve in mixture pipeline is opened or the
valve in water pipeline closed.

If on the other hand the concentration in hoau-
geniser is too high the valve in mixture pipeline
is cloeed or the valve in water pipeline opened.
By closing or opening the valve meant is the de-
creesing or increaeing of the clearance in valve,

The valves clearance can be adjusted by hand

or mechanically, but depending on quantity of mix-



ture ia homogeriser they open or close automati-
cally /completly/ and the clearamce lets asbestos-
-cement mixture /or water/ through if the valve is
opened.

In the homogenizer the mixture is ready for
use. Mixture prepared by a centrifugal pwsp is
pumped ever to the sieve cylinder tank. Rxcess
eof mixture returns to the homogeniszer.

36l AROCBAalies in Homogeniszer
Operation

The valves clearance in the mixture pipeline
as well as in the water pipeline is sealed depend-
ing on the time of forming the pipes /for diffe-
rent pipes diameters the forming times are also
different/ and in our opinion this regulation
method is nor correct. Productions capacity does
not depend entirely on mixture concentration, The
quality of felt and sieve cylinder should be ta-
ken into account. It is proper when the concentra-
tion in hoaogenizer is constant and care should be
taken to keep this concentration at a coanstant
loevel, It is attainable if the quantity of asbes-
tos, cement and water is correct, as well as when
the concentration in turbomixer and noria is con-
trolled.

The water used for production from the first
vater recuperator /dirty vater/ has a great influ-
ance on consusptiom of rawv materials /see point
3.3.1./. This water contains small particles of
asbestos and cement possessing still bending pro-

porties and should be quickly r- used for prnduc-
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tion /returned for production/.
3.7. Pipe Nachine

The pipe machine is a fundamental plant for
productiea of pipes. In eur preseace it worked
ealy from 22.4,70 to 7.5.70. Per the lack of a nevw
felt the machine was put idle. We had the eppertu-
aity %0 see its work and to cemcluds on the ane-
malies in the performance of individual subassem-
blies as well as to rectify what could be done
for improving its work. Ve think it proper to des-
cribe the work of individual sudassemblies paying
particular attention to the anomalies reflecting
on quality and quantity of preduction. It seeas to
be worth to note that the pipe machine works with-
out upper felts replsced by press roll. It has &
provision for working with two sieve cylinder but
it vorks with only one sieve cylinder.

This pipe machine produces 5 m long pipes of
diameters ranging from 50 to 600 mm.
3,7 8 1eve Cylinder Tank

The mixture from homogeniser is pumped and
flows via four pipes to various spets of the sieve
oylinder and therefore the concentration along the
sieve cylinder tenk can very. The four mixture fil-
lers are separated from the tenk with a partitioa,

The quantity of mixture im sieve oylinder
tank is regulated by means of a diaphragm indi-
cator and four automatic valves installated in
four pipes introducing the mix%ure to the sieve oy-

linder tank. Rotational sieve cylinder should be




carefully sealed vithin the stable sieve cylinder
tank. The lowest part ef the imner part of sieve
cylinder is eennected with aa overflow so that the
wvater caa flov immediatsly eut frea immer part of
sieve cylinder.

The surface of asbestos-gement mixture which
is in sieve oylinder tank, but outside of sieve
cylinder, is higher thea in the inside eof sieve
cylinder and therefore the water /component of as-
bestos-cement mixture, about 90 %/ flows inside im-
mediately through the sieve. A dense mixture is
left on the surface of sieve oylinder which is to
be transferred tc the felt.

The difference between the surface of mixture
outside the sieve cylinder and the surface of techno~-
logical wvater vhich is inside is of a great impor-
tance for production capacity and for this reason
the outlet fream sieve oylinder tank must be alvays
clean,

Concentration of techmological water inside the
sieve cylinder should mot be higher than 1 to 1.5 %.
Technological wvater flows from the sieve oylinder
tc the centrifugal pump and theam it is pumped to
the first water recuperators.

Sieve cylinder tank is equipped with an agita-
tor for mixing asbestos-cement mixture. At the other
end of this tank /oposite mixture inlet/ sometimes
a thickeaing of mixture caa de observed in various
spots along the sieve oylinder which may be the

reason why the pipes have irregular strength and
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deasity over their leagth. Ve think that at the
full output the mixture vas flowing to the sieve
cylinder tank and settling at once on the sieve
cylinder. The biggest /heaviest/ components of mix-
ture could be found usually under the filler of
aixture, this is the case if the mixture is not
mixed or dilluted uniformly at once. We have
checked the concentration of asbestos cement mix-
ture in different spots of sieve cylinder tank

as vell as the concentration of technological
water right under the outlet from the tank and
the concentration in the sieve cylinder tank vas
found to be 4,0 - 4,7 = 4,2 %. In the technologi-
cal water under the sieve cylinder tank the con-
centration was 1.2 %.

This concentration seems to be satisfactory
for conditions of production im our country.
3.7¢1e1e AROmMalies in Sieve cCy-

linder Tank

Concentration of asbestos-cement mixture
along the entire sieve cylinder tank should be
equal. On the basis of results obtaimed it does’'nt
seem to be satisfactory.

The construction of partition fails to
quarantee an equal separatiom of the mixture in
the sieve cylinder tank and therefore the concen-
tration is different in various spots.

The outlet of techmological water from the

sieve cylinder tank was exposed to partial clogging.
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3572 8ioeve Cylinder

The sieve cylinder is covered vwith a brazen
net /sieve/, dimension of mesh 4 x & ma, and with
a phosphor bronze net /238 meshes/sq.can/,

Sieve oylinder should be smooth, clean and
without oracks. Sieve cylinder quality is of a
great importance for the quality of production and
therefore its quality has to be good.

Ve have learned that the ends of asbestos-ce-
ment pipes are soft. To obviate this we propose
that sieve cylinder should be painted at its ends
with lacquer over the width of 2 - 4 ca,

The quality of sieve cylinder is satisfactory.
Soldering of sieve cylinder as well as its sealing
within the sieve cylinder tank seems to be also sa~
tisfactory.

3721« ARORBR alies in Sieve
Cylinder

As we have learned the pipe machine worked
with an unsuitable sieve cylinder. The phosphor
bronze net /sieve/ was damaged and its meshes clog-
god with hard sediment, and this is the reason why
the elementary layer on the felt is of inequal
thickness and thus the manufactured pipes lock an
equal strength and density,

373 The Poelt

The pipe machine is operating with felt im-
ported from Italy or Austria. The felt, during
operation in local oondition, extends and must be
sometimes cut lengthwise., There is no reserve felt

in store. The felt works for about a month and how-



ever ia our epinion its quality is satisfactory
it sust be cleaned what is of a great importance
fer the quality of production,
373 1. Abomalies in Telt

As we have learned the pipe machine operates
with a felt that should be changed long ago. Ve
think the felt is not settled over its width. It
is mot additionally reinforced on its edges. The
felt was partialy clogged with hard sediaent and
some holes vere found on its surface. It is impos-
sible to obtain good production results with this
felt. The felt is not being correctly cleaned.
3.7.4. 8prayers

The most important task of sprayers is to
clean exactly the sieve cylinder and the felt. The
construction of sprayers is correct but there are
no maintenance facilities for making them quickly
clean and therefore we suggested changing of con-
struction, A nev sprayer was mgde in the mechanioal
shop according to our suggestion which proved te
be better.

¥We have also made a special brush for cleaning.
Por sprayers the fresh water is used as well as
the water froam second water recuperators. In our
opinion the water should be taken only from the
top of the second water reouperators and l’ta pres-
sure should be not lower than 2 kg/sq.cm, If fresh

wvater would be used a troublesome handling of ex-

cess of technological water would take place.
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The sprayers must be frequently cleaned. Clean

sprayers and oerrect pressure of vater quarantee

correct operation of felt and of sieve cylinder.
fhe sprayer vhich cleans the sieve cylinder

causes dillution of asbestos—cement mixture in

the sieve cylinder tank and this must be taken

into consideration.

3741, Anomalies in Sprajyers

Operation

Sprayers are not frequently cleaned this
being the reason vhy the felt and sieve cylinder
are so prone to clogging with sediment causing
the quality of production to decline.

If not all the holes in the sprayer are clean
neither the felt nor the sieve cylinder can be
clean. In places vhere the holes ere stopped a
belt of dirt can be observed and exactly in this
places the pipe operation is not so strong as 1ia
others places.
37.5.Vacuun Boxes

The task of vacuum boxes is to decrease the
hunidity of elementary layers on the felt and to
remove all small impurities from the felt. Vacuums
bexes must be kept clean. The vacuum in vacuus box
should be not higher than 200 mn Hg.

The vacuum pumps - water sealed, operate
satisfactorily. Technological water from vacuum

boxes is drained off beyond the factory premises

while the water for sealing the pumps /fresh water/




flovs from vacuum pumps under the pipe machine,
fwvo pumps are working simultaneously with the
machine. We checked the humidity of elenentary
layer and ahead of first vacuum box 73.7 % were
read, ahead of second vacuum box - 56.7 § and
behind the second vacuum box 53,0 % was re-
gistered.
3.7.5.1. Anomalies in Vacuun
Boxes

Vacuum boxes are not frequently cleaned.
Vater from vacuum boxes should be re-used for pro-
duction., It contains a part of raw materials in
opposition to sealing water /vacuum pumps sealing
vater/ which can be drained off beyond the factory.
3,76, Calendering and Drawing

the Pipes

The asbestos-cement pipe to be formed on a man-
drel is transferred to calendering. Beforecalendering,
between the mandrel and asbestos cement pipe, at its
two ends, compressed air is introduced and then the
calendering begins., The calendering rollers should be
smooth and without cracks or other damage. The mandrel
used in production of pipes is smooth. The calendered
pipes are automatically transfered to the turnbucle.
If the end of the pipe is hard and the calendering
performed correctly the pipe should very easily
slide from the mandrel. The asbestos cement pipe

is transfered manually to the roll conveyor and

the mandrel returns to another cycle of production,




576,14, Anomalies ia Calender-
ing and Draving the Pipes

We have discovered small disturbance ia auto-
matic transfer systea of the mamdrel. We discussed
this problem particularly with Mr. Potti whe is an
eagimeer and designer.

We have also learned that the pipes do not
slide so easily from the mandrel, the emds of pipes
are deformed and therefore we think it would be pro-
per to make, lengthwise of the mandrel, very fine
incissions over all its surface.

The compressed our will thus penetrate betweea
the pipes and the mandrel very easily. Ian this way
the calendering operation will be improved amd sim-
plified.

The pipes are soft at their end which is in-
auspicious for draving the pipes.

The pipe machine was never correctly prepared
for production /used up felt as well as sieve cylin-
der met clogged, vacuum boxes, sprayers, vater pipe-
lines dirty, the water temperature low/ and there-
fore different hardness of pipes in various spots
is observed. Compressed air is introduced eonly to
the one end of pipes,

377 Turboleser

The task of turboleser is to grind fresh pipe
scrap and breakage and return it to produstiecn. It
is very important for the economy of rawv materials.
The fresh serap should at once be returned to pro-

duction. The turboleser operates continuously and




its output is satisfactory. Ve comtrolled the oon-
ceatration of the mixture and we found it to be 16 .
¥e have no objection to this concemtration as well as
te the werk of turboleser. The water used for grinding
is takem from the second water recuperators.
3,271 Anomelies

¥We observed that the scrap is not ground at
once which should be done continuously. We have
learned that sometimes the attendants are putting
to the turbdoleser too much of the scrap stopping
thus the pipeline and causing the turboleser to
wvark bad.
37.8. ¥ater Recuperators

There are two wvater recuperators at the factory,
of 100 cu.m capacity. In our opinion it is sufficient
for normal working of the machine but excessive
quantities of fresh water are added in production
and then allowed to flow from the water recuperator
avay. It should be noted that the hottest vater flows

from the wvater recuperator away which could be very

profitable for production and specially for the le-
cal cement,
The temperature of water should not be lower
than 30°C. All the wvater from under the machine
/trom sieve cylinder tank and from agitator spray-
ers/ is pumped over only to the first water recuperators.

Bxcess wvater flows from the first wvater recu~

perators to the second water recuperator. If the
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vater circulatioa is cerrect thick sediment ac-
cumulates ia the first vater recuperated amd to
the second water recuperator flows almost clean
water. If the water circulation is wrong a dirty
wvater flows from the first to the secend water
recuperator and remaining sediment accumulates in
the second water regcuperatior,

The water from the first water recuperator
is used only for the homogeniser /from the botton/
and water from the second water recuperator is
used from sprayers /from the top/, for turboleser
/trom the middle of water depth in recuperators/,
and for turbo-mixer /from the bottom of water re-
superators/,

Excess water in the second water recuperator
flows through the overflow and is led off beyond
the factory. It is to be nnted that the water
which flows out from the water recuperator is the
hottest because it flows out from the top of water
recuperators. There is a steam heater provided ia
water recuperators. Deficient water is supplied by
means of a fresh water line with the inlet float
valve provided for regulation of water level in
the water recuperator. In the bottom of each vater
recuperators an outlet valve is provided for draw-
ing the water from recuperators when water recupe-
rators are to be cleaned.

3,781 Anomalies in VWater
Recuperator

Temperature of water in the water recuperators

is too low /about 25%/ and it is not checked.
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If suitable temperature of water is to be kept
in water recuperator the overflowing water must be
limited and the water heated properly.

The technological water from the machine is
pumped to the water recuperator by means of two
centrifugal pumps. One of these pumps takes the
water from the sieve cylinder tank while the se-
cond takes the water from agitator. In our opinion
one pump would be quite sufficient.

T0 the water recuperators an excessive quan-
tity of technological water is pumped which could
be used directly for production,

For example: the water from agitator can be
used for turboleser.

379 Roller Conveyor

The asbestos-cement pipe to be drawn from
the mandrel - as said above - is transferred
manually from a wooden table to the roller con-
veyor. The roller conveyor is about 50 m long.
This oonveyor in enclosed over the leagth of
about 40 m,

This is the first seasoning ohamber, In this

ohamber the temperature is about 60°C and humidity
about w ’o

The speed of roller oonveyor oan be regulated.

About 250 agbestos-ocement pipes of diameters
ranging from 50 to 200 ma, or 125 pipes of bigger
diameters can be placed on this roller conveyor,

Por local conditions particularly for small dia-
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meters, this reller cenveyor is tee short. Cesi-~
dering the quality eof cement, if the cemeat will
be oorreot for the preductien, this leagth of rol-
ler eonveyor will be sufficieat. VWe presune that
the pipes can be removed frem the reller eeaveyer
after 6 hours, but if the maximum preduetion out-
put is attaised the reller cenveyer will be tee
shert,

Vhek the reller coaveyor moves the rollers
rotate keeping Zresh asbestos-cement pipes in re-
tation and guardiag thea against deformation /cell-
apsing and flattening/.

There is a long table behind the reller con-
veyor wvhere the seasoaing time cam be prelomged,
but attention must be paid to that the pipes are
takea from the roller conveyor wuniformly.

On the table the pipes should be sometimes
slowly rotated.
379¢%« Ancnalies in Reller

Conveyor

During transportatioa of asbestes-cemeat pipes
to the roller conveyor bending of pipes ea the
table was observed.

In the spots where the pipe is beat it can
never attain suitable streagth, The attendants and
workers never pay atteation to the work they are
deing. Their work can be tersed as sloppy.

The pipes fall from the table oa the roller

conveyor with a power causing flatteming /deforma-

tion/ of pipes,
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The deforned /flattensd/ onds of pipes aren’t
boing oqualiaed, particularly these fresh pipes
vhich are st the head of reller ecaveyer.

At the asbestes-cemeat factery there is aet
a sufficieat quantity of speeial pins of suitsdle
quality for pipes end therefere we have suggested
that auch pins sheuld be previded. Ve have netieed

that the rollers ia the reller conveyer are in-

souplete vhich impairs the eutput of the soaveyer.
3¢7.10. The Basiaus

There are 10 basians at the fastory of everall
dimenaions of adeut 9 x 6 x 5 a vhich is sufficieat
if saximus production ecapacity would be attained.
After first seasoning the pipes are transferred
gromn the loag table to the basia by means of an

overhead travelling crane, The pipes of small dia~

meters are put on special pallets vhile pipes of
larger diameters are transported vith the crane

by neana of heoks which are hooked inte the pipe
at both its ends. The pipea are stapled in lsyers,
pipe by pipe, frem bottom to the tep. After putting
then in the basin the pipes are submarged ia water.
Bach basin ia previded vith an eutlet snd an inlet
of fresh wvater frem water pipeline. The eutlet and
inlet is previded vith a valve., The pipea are ar-
ranged according te the date of production as

well as to She pipe diameters. After fev days the

water is drained and the pipes sre transferred to

the lathe.
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3,7¢10.1. Anomalies in Basins

8ince the pipes are thicker in their middle
than at their ends, they become bent after stap-
ling some layers of them /particulary the pipes
in the upper layers/.

We have learned that thie difference is not
being corrected. The bent pipes buret on the lathe
or on the testing press,

In the lowest layer /directly at bettom/ no
required clearance /1 - 2 an/ is left between
the pipes. The pipe submerged in water changes
very little but its volume changes remarkably.
The pipes in the basins are not being arranged in
parallel. The difference between the wall of the
basin and pipes on the left and right hand side
is sometimes about 5 = 7?7 cm, It is so because the
pipes are bending.

The hooks used for transportation of pipes
are too small in diameter in relation to the pipee
diameter, and no cover platee are available of
diemeters.corresponding to pipes ineids diameters.
Thie is the reason wvhy the pipes often break at
their ends,

¥We have often seen that the pipes are left
in the basin without water. Considering that the
climate in Syria is very dry the strength of pipes
lacking sufficient content of water /moisture/ de~
clines rapidly. The pipes are too dry. Ve have
also seen that the workers are handling the pipes

very roughly which is impermissible.
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3711, Lathe for Pipes

There is only single lathe for machining the
pipes at the factory. with this lathe it is possible
to turn S m long pipes of diameters ranging from
50 to 600 mm, The pipes geasoned in basin are put
on a spscial pallet /small diameters/ and transpor-
ted by means of an overhead travelling crane to
the lathe. The pipes of big dismeters are transpor-
ted by means of the same overhead travelling crane
after hitching the pipes onm hooks. In front of the
lathe the pipes stay on two sleped steel rails from
vhich they are tramsported by hand directly to the
lathe. Similar sloped steel rails are arranged
bohind the lathe. The pipe fixed in rotational javs
is being cut at its both ends and turned automati-
cally. Machined pipe falls on two sloped stecl
rails behind the lathe,
3e7¢41e1. AnNOmalies {in Operation

of the Lathe for Pipes

The lathe jaws fixing the pipe break very of=-
ten particularly by turning the pipes of diameters
from 100 to 300 mm, In our opinion the shape of
javs is not proper, particularly for the pipes of
such diameters.

The shape of cutting tool is wrong /great width
and rake/. It is quite ofben that the lathe opera-
tor fixes the tool upside-down. We instructed then
how to work the lathe properly. The workers nover
pay attention to proper shoving of pipes. Pipe

strikes against pipe and often breaks,




The steel rail should have a rubber protection.

3,7¢12. Tes ting Press for Pilipes

From sloped steel rails the pipe is transfer-
red directly to the testing press. The frame of
this press can be adjusted so that pipes of dif-
ferent length can be tested.

Into the sealed pipe the water is pumped un-
der suitable pressure and the pipe is tested ac-
cording to the standard. The applied pressure of
water depends on the class of the pipe. After test-
ing the pipe falls on the above mentioned steel
rail. Broken and burst pipes are cut into smaller
sectors used for drain /canalization/ pipe produc-
tion /flenged pipes/. The pipes vithstanding the
test are stamped and transported to the store.
3712 Anomalies in Operating

the Testing Press for
Pipes

¥We did not discover any anomaly in its operation,
Hovever ve have objoctions to the operators. They ne-
ver pay attention to proper shoving and stapling the
pipes. Pipe strikes against pipe. The workers should
handle the pipes with greater care.

3,713, Cutting Machine and
Lathe for Joints

Por production of joints special pipes of
thicker valls are used. These pipes are cut on a
outting machine into small pieces and transferred

by hand to the lathe for machining the joints,
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The cutting machine outs at once twvo pleces. The

plece is fixed by band in retational jaws of the

lathe for machiniag the jeints and machined auto-

matically. Some of the jeints are tested on the

testing press for Jeinis /in iaberatery/.

3.713.. Anoenalies {in Operating
the Cutting MNachine and
the Lathe for Joints

Before cutting, the pipes are not checked and

some of them being oval break when they are cut and

therefore ve suggested checking the pipes before they
are cut. Oval pipes can be used for production of
drain pipes.

Po fix the joint im the jaws is very difficult
and therefore ve suggested that a limiter aill be
{nstalled under the jaws for simplifying this operation,

Ve vere not able to ses the testing press for
joints working since it had been overhauled at that time.
4 Production of Sheets

As it was said above there is only one plant at
the factory for production of sheets and one plant
for production of pipes.

Both plants wers made and supplied by R C N Torino

- Italy.

The pipe and sheet machines have common plants
for preparation ef ashbestos cement mixture which are

described in items 3.1. to 3.4.
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The plant for productionm of asbestos-cement

roofing corrugated sheets is composed of

A. Asbestos weighing plaat cemmon plant
B. Cement silo " "
C. VYater recuperators " "
D. Disintegrator " "
B, Turboaixer » "
?. Coment weighing plant " "
G. Joria

H. Homogenizer
?. Sheot aachine
U. Stacking plant
¥. Seasoning chamber
Z. Separating plant

Now described vill be the production method
for sheets with special atteation paid to the ano-
salies observed as well as to the erratic methods
of production and aachine operation reflecting on
the quality and quantity of prodlctlo‘n.

All plants mentioned above ia peints A to r
eperate in production of sheets in the same way
as the plants in productiom of pipes. Per the pro-
duction of sheets a differemt formula applies then
for the production of pipes, It should be noted
that having two production limes one line is stop-
ped vhen other is vorking. Production output capa-

city is utilised only in 50 %. According to the

formula following asbestos-cement mixture rations




are used 3

Asbestos blue II 20 kg = 25 %
Asbestos amosite 20 kg = 25 %
Asbestos BL ~ 4D 40 kg = 50 %

PTetal: 80 kg = 100 %
Te this portion of asbestos 560 kg of oement

is added. Ve have learned that in turbomixer one

portion of asbestos is mixed with cement for 60 to

100 sec.

Asbestos-cement mixture ratio used for produc-
tion of sheets is too good, which is not always a
welcome thing. For this production the asbestos cof
sort V or VI, should be used. The proportion between
the asbestoa and cement and weter is as 1 ¢ 7. There
is no objection as to such a proportion,

The production line for sheets has its own
noria and homogeniser working like the noria and
homogeniser described for production of pipes /items
3.5.1 3.6./ and therefore desoription of their werk
is omitted. We checked the concentration of asbestes-
=cament mixture in the noria and in the homogeniser,
The concentration in noria wvas found to be 15 % and
in homogeniser 5.9 %.

At the time we have paid particularly atten-
tion to the oirculation of teohnological water.

Oparation anomalies of this plants are desori-
bed above where the produotion of asbestos-oement

pipes is depicted.




b1 Roof ing Corrugated

B8heeot Machine

This machine works with three sieve cylinder
tanks, and is able to produce 3 sheets of dimen-
sions ef 1200 x 1285 x 6 mm, two sheets of optimum
disensinns or one sheet of dimensions of 3660 x
x 1285 x 6 mm,

The sheet nachine is a fundamental plant for
production of roofing corrugated sheets. During our
stay at the factory it worked from 13.5.1970 till
6.7.70 and therefore we had no change to make a
conclusive observation of its work and to discover
the anomalies in the work of individual subassen-
blies as wvell as to rectify the defects in ordor
to improve the production of sheets,

It appears to be proper to describe the pro-
duction of sheets with particular atteation paid
to these subassenblies vhich are not described by
the machine for production of pipes as well as to
the defects which are reflecting on the quality
and quantity of production,

The asbestos-cement mixture pumped from homo-
gediser flows via two pipes to various spots in the
sieve cylinder tanks and therefore the concentra-
tion along each sieve cylinder tank can be dif-
ferent.

Two fillers of asbestos-cement mixture are
separated from the tank by a partition., The sieve
cylinder for production of sheets is shorter then

that for production of pipes,




Similarly the sprayers, vacuus boxes and
agitator are also shorter. The anomalies are the
sane as by pipe sachine.

¥We checked the concentration in sieve cylinder
tanks and it was found to be:

In the first sieve cylinder tank - 6.3%
In the second sieve cylinder tank - 7.0 %
In the third sieve cylinder tank - 6.5%

We also checked the concentration of techne-
logical vater past the sieve cylinder tanks and
it was found to bes

a/ Past the f£irst sieve cylinder tank on the right
hand side - 1.2 %
on the left hand side - 1.2 %

b/ Past the second sieve cylinder tank on the right
hand side - 1.4 %
on the left hand side - 1.2 %

c/ Past the third sieve cylinder tank on the right
hand side - 1.5 %
on the left hand side - 1.2 %

Working with this concentration an elementary
layer 0.9 mm thick was obtained.

The test was repeated on 29,6,70 when the
machine had been working correctly and into con-
sideration the concentration was taken in sieve
cylinder tanks on its left and right hand side.

It vas found to be ¢

a/ In the first sieve cylinder tank om the right
hund side -~ 4.1 %

on the left hand side - 4,3 %




b/ In the second sieve cylinder tank on the right

h‘nd .ld. - 3.8 ’
on the left hand side - 3.4 %

¢/ In the third sieve cylinder tank on the right
hand side - 3.8 %
on the left hand side - 3.8 %

The concentration in technological water
past the sieve cylinder tanks was:

a/ Past the first cylinder tank on the
right hand side - 0.8 %
left hand side - 0,7 %

b/ Past the second sieve cylinder tank on the
right hand side - 0,7 %
left hand side - 0,5 %

¢/ Past the third sieve cylinder tank on the
right hand side - 0,6 %
left hand side - 0.6 %

At this concsntration the thickness of
elamentary layer was 0,61 mm., Por local conditions
we suggest the production of sheets of these para-
meters until special cement will be obtained
/see point 2,1.1./ and about 300 steel corrugated
moulds. Ve also checked the speed of the felt
which is about 36 m/min,
he1et. ABRON B lies in Shest

Machine

The channels under the machine should be
carefully cleaned. The technological vater from
the sheet machine is pumped with two centrifugal

pumps to the water recuperators but ve presame



that one pump would be sufficient. This relates
also to two vacuum pumps and two pressure water
puaps for sprayers. Each pair of pumps should be

connected by means of a piece of steel pipe with

a valve and in this way only one pump can be used
vhen the second is put idle. It is very important
in case of a break-down of one of two pumps.

Such an arrangement relates particularly to
the water pumps.

The design of the system of sprayers for
sieve cylinder is not satisfactory.

The sprayers are of a crooked type and
service attendants have not possibility for mecha-
nical cleaning, On this occasion we should like
to mention that the sprayers for agitator have
been ultered according to our suggestion and they

are working satisfactorily.

The water for sealing vacuum pumps was men-
tioned when the pipe machine was described /see
item 3.7.5./,

It should be noted that as soon as the
machine operation was started at its /full/
maximum capacity all steel corrugated moulds
vere used for production after three hours.

After this time the sheets could not be separated
from steel corrugated moulds and production process
had to be stopped.

In our opinion the formula applied for pro-

duction of sheets is too good.




The store rooms are short of asbestos.
44,2, P orms PRoller

The form roller is of a diameter ef about
4240 mm. On its surface parallel to the axis of
the roller a groove is provided for a steel cord
for automatic or manual cutting /manual automatic
cutting breaks/. In our presence fresh sheets
were cut off from the form roller by hand. Ve sug-
gested installation of an electromagnetic knife or
for the sake of & trial the re-installation of the
steel cord for automatic cutting. On that occasion
ve have demonstrated the way for fastening of the
steel cord as well as the way of its stretching.
It works till now.

The form roller can be pressed to the felt
and transmission shaft. It is completly smoth. The
elementary layer from the felt 1is transfered to
the form roller automatically. If the thickness
of asbestos cement layer on form roller reaches
6 ma, it is cut at once with the steel cord. After
cutting, the steel cord is resting in the above men-—
tioned groove. A special pointer indicates the
thickness of sheet on form roller. The humidity
of sheots leaving the form roller is 27 %.
41421« AnNomalies Found in

Form Roller
Sometimes we observed that the elementary

layer fails to keep to the form roller, particularly



- 45 -

if the sheet is cut by hand and therefore attention
should be paid to pressing the sheets to the fors
roller and to the asbestos cement mixture.

Thickness of asbestos cenent sheets cut from
the form roller varies, particularly when cutting
is effected by hand.
4,4.3. Cutting 0of Sheets

Fresh asbestos cement sheet cut from the form
roller drops on the first band transposter which
brings it to the second one, On the second band
transporter the sheet is stopped and cut length-
wise by means of a rotary disk toal. Asbestos ce-
ment trimmings are collected by hand und transmit-
ted to the turboleser for grinding.
4,131 AROmalies 1in Cutting

The sheets stop in their progress in various
places for cutting them with tools. Stopping is
actuated by hand from control table. In our monthly
second report, point &4 - conclusions, we wrote about
the knife /cutting tool/ and in our presence after
few days, the second band transporter wvas cut
across by the cutting tool. The guiding shoe for
this knife /cutting tool/ should never go beyond
the top surface of the band transporter.

The axle of rotary disk tool must be perpen-
dicular to the transverse straightline motion /to
the edge of cut/ and must touch the gap in the

shoe. Cutting tools s' u.ld be alvays kept sharp.

In this way tearing of sheets will avoided.
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41,4, St acking Plant

Af ter transverse cutting the asbestos cement
sheets come to the third convergent transportes for
corrugation, This transporter consists of a lower
and an uppser transporter. These two parts are
moving at the same speed. Bach nf this transpor-
ters consists of a number of endless belts. The
surface of belts coming into contact with shoets
is of the shape of corrugated sheet. Since the
transporters are convergent, the flat sheet is
corrugated on its ends right at the front of this
transporter,

Corrugated sheet is transferred to the fourth
transporter. Between the third and fourth trans-
porter the sheet is cut lengthwise by means of
rotary disk tools /width of sheets/.

From the fourth transporter the sheet is
transferred by means of a special vacuum box on to
a truck and covered with a corrugated steel mould,
This plant works automatically. On the truck 40 pes
of sheets and moulds are stacked and the truck
rolls to the first seasoning chamber.

Operation system of stacking plant is con-
nected with an hydraulic system for automatic 1lift-
iag and lowering of a special vacuum box /for trans-
ferring of sheets and steel corrugated moulds/ as
well as for moving the trucks to the seasoning
chamber.

The asbestos cement trimmings left on the

fourth band transporter are transferred directly
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to the turboleser.
414 AnOBRalies obeerved 1n
Stacking Plant

The sheets are not stopped automatically for
cutting, stopping occurs in various places depend-
ing on the attention of attending personnel.

The rotary disk tool /knife/ is often blunt
as vell as its dressing is effected perfunctorily.
The roller guidee of all transporters are covered
with asbestos cement weste, particularly on the
fourth transporter,

The ends of eheets are catching on the hous-
ing of cutting toole thus impairing the quality
of production. The eite of the plant le dirty.
The transition between the third and the fourth
traneporter is not rectilinear this being the
reason vhy the sheets lose in strength.

4,1.5. Tur boles er /differences with 3.7.7./

The differences between the turbolesers for
the trimmings of pipes and sheets are following:

a/ Turboleser for grinding the trimmings of sheets
is situated in a pit.

b/ Distance betwsen the turboleser and the neria of
sheet plant is greater then that of pipe plant,

¢/ Pipeline betwwen the turboleser and the noria
of sheet plant is fraquently clogging.

4,9.6. e asoning Chambder
In this chamber 7 - 8 trucks remain at one time,
In local conditione its capacity is not satisfac-

tory for the production, The temperature inside
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the chanber is semetiwes umsuitable, There is a
vater heating employed. When the maximum capacity

of production will be attained the chamber capa-
city will not suffice,

4,161 AnoOomalies in S8easoning

The sheets stacked on truck past the seasoning
chamber fail to generate an increase in temperature
and therefore we presume that the cement reacts
very slowvly, failing to most the requirements,
1,7 8eparating Plant

The separating plant works similarly to the
stacking plant and an hydraulic system is alsoc em-
ployed for automatic 1ifting and lowvering of special
vacuum boxes for transferring of sheets and steel
corrugated moulds.

After first seasoning the truck with sheets
and steel corrugated moulds is transported to the
separating plant.

By means of two special vacuum boxes asbestos
cement sheets are separated from corrugated steel
moulds,

One vacuum box takes the asbestos—cement sheet
and stacks it on the pallet, while the other vacuum
box takes the steel corrugated mould and transfers
it to the lubrication plant. At this plant upper
and lover surfaces of steel corrugated mould is covered
with mineral oil. Oiled moulds are stacked on the

truck. The truck with oiled steel corrugated aoulds

returns to the stacking plant.
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%he sheets stacked on a pallet in 40 pos

stacks are transferred to the store.

£1.7.1e Ancmalies 4in Beparating
Plant

The quantity of steel corrugated aoulds is
iasufficieat for production purposes.

Special vacuums boxes, particularly these on
the right hand side /transferring the moulds/ some-
times strike the roller transporter alhead of the
lubrication plaat. The gaskets of hydraulic re-
lease system vere broken.

There is a shortage of pallets, the sheets
are sometimes stacked on asbsstos-cement pipes,
on wooden blecks and therefore lower sheets break.

Frequently occuring defects in hydraulic
system could be cbserved. Ve learned that the oil
is not clean.

Ashestos-cement sheets stacked automatically
on wooden blocks are not controlled and therefore
the quality of stored sheets is unknown.

As it was mentioned above special vacuum box
falls with an impact down om the pile of stacked
asbestos cement sheets causing damage.

The workers are not trained for servicing
the plant.

S.8tores

There are two stores at the asbestos-cement

factory:

a/ Rav materials store

b/ Pinished production store.




Belowv described is the work and the anomalies
observed in these two stores.
5. Rav Materials 8Store

The cement is supplied with special tamk lorry

directly from cement factory to the cement silo of

the capacity of about 460 ten. The quantity of

supplied cement is not checked. It is taken in
store on the basis of the weight certificate is-
sued by the cement factory. The cement is expended
on the basis of production reports.

Existing supply of cement is never compared
with card index.

There is also an asbestos store at the asbes-
tos - cement factory which is under construction and
not yet ready. The asbestos is partially kept in
store in the plant hall and partially in the new
store. The asbestos is taken in store on dasis of
a bill issued by the supplier of asbestios. The
asbestos is supplied to the factory in road trucks
/motor trucks/, Expenditure of asbestes fellows in
conformity with the written order signed by the
general manager of asbestos-cement factory. The
storing area for asbestos will be satisfactory when
nev store will be ready.

S¢1e1e ADORBRAalies in Storing

A cement silo is lacking at the factory espe-
cially for seasoning of cement and this is of ut-
most importance for the local cement, The quantity
of cement as vell as the quantity of asbestos

taken in store and expended from the store is not




controlled,

No inventary of raw materials in store as
well as on the factory had ever been made during
our stay and for this reason a comparison betweer
the store supply of asbestos and the card index
is impossibie.

In the store the asbestos should be stacked
separately, according to its sort /grade/.

On the floor of the store we saw that the
sorts of asbestos had been scattered and mixed
/80 the asbestos in store near albo‘tol veighing
plant/.

There is a lack in store of particularly sort
/grade/ V and VI asbestos which is reflecting on
the costs of production.

The floor of the store is dirty and in this
case asbestos can be very easily mixed with small
pleces of wood, rags, metal, paper and so on,

52 Pinished Products Store

The controlled pipes - are transported to
the store with a fork-lift, type Hyster, and admit-
ted by store keeper. In the store room the pipes
are stacked according to their dimensions. Asbestos
cement joints are transported like the pipes to
the store room and also admitted by store keeper.

The store keeper decides on the place for
stacking. The same applies for asbestos cement
joints,

Asbestos cement sheets stacked at the sepa-

rating plant on wooden blocks /40 pieces in a
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pile/ are transported with the above mentioned
fork 1ift - type Hyster = to the etore. Their
streagth increases while storing. The storage
takes place im the plant hall. Pour ef five piles
are stacked one over another, so that the lowver
pile is under the load of all wpper piles. Bach
sheet weighte about 20 - 25 kg and therefore the
lovest sheet are under the load of all upper,
sheets wvhich is about 4,000 kG. In the bottom of
each pile we found 3 - & eheets broken.

Pinished producte /pipes, joints and eheets/
are expended on the basis of an order received
from the office /sales office/.

The custormers are taking finiehed producte
acetly vith their own means of traneport.
$2¢1c Anomnalies {n Storing

Handling of pipes and jointe from the factory
to the etore rooms ie improper. Instead of stack-
ing the pipee by band with care the fork of the fork
1ift is being pitched and the sheets are poured out,
The pipee are etriking against each other and their
resistance /strength/ decregees.

Por inforsation ve should like to add that a
pipe dropped from about 70 cm on the floor loees
about 50 % of ite strength,

The floor of pipe storing room is dirty. There

is a lot of caked pieces of pipes and joinmts en its
eurface. The eurface of pipe storing rooms should be

even and ewveeped.
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The ends of stacked pipes should never Jut
out fros the pile. The sides of sheets should be
equal, For the sake of a trial ve have demonstira-
ted to the workers the way of correct arranging
of pipe piles. Such a pile looks altogether better,

¥hile loaded ¢n a lorry /truck/ the pipes
are thrown and tossed without care instead of arr-
anging them with caution,

There are many pipes as well as the sheots
in store which have small nick and they could be
sold as sort I after cutting them into pieces of
different length. This shoul be taken intd con-
sideration,

As we mentioned above stacking of sheet
piles for storing is improper. At the bottom of
each pile few sheet are always broken.

¥e consider stacking of pipes on wooden blocks
as not appropriate.

The sheets should be stacked on special /oor—

rugated/ pallets,

6. Technical Documentation
and Technological Contrel

At the factory they have only some commercial

literature delivered by the machine manufacturers

which only very roughly deals with the methods of

hev the pipe machine should be operated. No para-

meters vhatever are available and therefore we

were unable to check on the technology process,

There is neither technological program for

production of sheets,
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For production they depend on the data deli-
vered by supplier of machinery /R C M Torimo/.
This data has to be frequently accommodated to
local condition which requires time and technical
sxperience,

Considering that :

a/ The factory works since few years /3 years/
b/ The workers very often change their work
¢/ There is lack of experience,

the technological process with all its parameters
and maintenance instruction must be worked out,

This technological process sust be adjusted
t0 local conditions., On the basis of this process
there should be the possibility of checking the
technological parameters and ascertaining on what
is wrong with the production.

The worked out operating instruction should
be displayed on the working place. All the workers
should get acquainted with the instruction,

There is no section of technological control
at the factory and its task is partially fulfilled
by the laboratory and partially ba technical in-
spection of the factory. There is no schedule worked
out for the laboratory nor for the technical in-
spection.

7. WVork Organiszation in 4As-
bestos Cenment Pactory

Work organization is of a great importance
for the quality and quantity of production. In this

part present work organization will be described

taking into consideration the task to be fulfilled.
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Ve have analysed present organisation scheme
with the Management and on basis of this analysis
we decided that tl> orgonization o2 work at the
factery is not corroct.

One worker has %o obey the orders of two
superiors and sometimes he does not knoy
to obey if the ordars given to him happen to be
different,

In conclusion we suggest certain changes is
organizations scheme. Our suggestion does not in-
clude following sections :

a/ Administration

b/ Accountancy

¢/ Supply and other non-technical sections

The organizations scheme No 2 oxplains in the
best way present organization as well as the scheme
No 3 expleins the suggested changes in organizatioa
in the asbestos cement factory,

79« Reporting on Production

To the works organization in asbestos cement
factory we also recon reporting on production, Cor-
rect reporting on productions keeps the Management
constantly informed on the state of production, At
present following reports are mades
P11 Production of Pi pes

Each of the foremen at the pipe machine makes

a report for his shift with following data:

a/ Quantity of asbestos and cement used for pro-

duction




b/ Number of nortions prepared in turbomixer /en
basis of the formula/
o/ Quantity of crude pipes manufactured with the
machine
d/ Quantity of pipes deposited to the basin
¢/ Technological parameters
£/ vorking time of machine
Each foreman of Rathe and joints section
prepares two reports. Onme report for lathe section
and pressure testing machine in which he reportss:
a/ Quantity of pipes taken from the basin
b/ Quantity of pipes which meet the requirements
and quantity of rejected pipes
¢/ Working time of machine.
The second for joints in which he takes inmto
consideration:
a/ Quantity of pipes takes from the basin for
modification
b/ Quantity of joints manufactured by the machine
¢/ Quantity of joints passed for storing
d/ Quantity of scrap
e/ VWorking time of machine.

712 Production of Sheets

Because there is only plant at the factory

for preparation of asbestos-cement mixture, there-
fore if the pipe machine works the sheet machine
must be put idle. Similarly is with the reports

for the machines /oxcept section of joints/.
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The shift foreman makes a report for sheet
machine in which he takes into consideration:
a/ Quantity of asbestos-cement mixture portions
prepered in turbomixer
b/ Quantity of asbestos and cement consumed in the
manufacturing process /on basis of formula which
ts in force/
¢/ Quantity of crude sheets manufactured with the
machine
d/ Quantity of sheets passed for storing
e/ Quantity of scrap
£/ Working time of machine
On the basis of the above data submitted every-
day by three shifts in the morning the secretary
mekes a daily report in three coplies which is
sigrned by the general manager of the factory,.
rirst copy is sent to the general manager,
the second to the technical manager and the third
to thae ygoneral wanager of factory.
7.%.3. Anomal ies in Reporting

Shift reports do not take into consideration

the conditivn of raw materials /asbestos and cement/,

at the bc inning and at the ead of shift,

The same snift reports do not take into consi-
deration the condition of pipes in basin and on
roller conveyor as well as the condition of sheets
in seasoning chamber,

In each daily report distinctly underlined

should be the consumption of raw materials as well
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as the quantity and quality of production from the

beginning of the month /crude and finished pro-

duciion/,

72, Employment - V¥Work Org
nization iIn aAsbestos
cement Department
Directly at pipe machine employed are:

/for three shitts/

a/ Asbestos balance 6 workers

b/ Cenvros tabie /2 control
tables/

¢/ Aeration of pipes before
calerndering

d/ Calendering

e/ Turboleser

f/ Ro'ler conveyor

g/ Overhead travelling crane

k/ Basin

i/ rims Lathe

k/ Pipe testing press /with
contro) table/

1/ Pipe handling from Lasin
to the lathe and from the
lathe to the store

m/ Cutting machine for
joints

n/ Latne for joints

o/ Testing press for
Joinis

78 workers
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Vhen the pipe machine is idle and the sheet
pachine is working for three shifts, fallewing
workers are employedt
a/ Asbestos balance 6 workers

b/ Control table /2 control
tables/

¢/ Cutting of fresh sheets
d/ Band transporter

e/ Stacking plant

£/ Turboleser

g/ Separator plart 12

Total: 42 workers
Between pipe machine employment and sheet
machine employment there is a difference of 36
workers who are employed with the turner section,
Besides of the above mentioned workers, at

the factory employed are:

a/ Foreman of shift 3 workers
b/ Foreman of machine section 3 "

c/ Foreman of lathe section "

d/ Fitter

e/ Lubricator

£/ Electrician

g/ Driver /for Hyster

h/ Handling of asbestos

i/ Drain pipes production

Totals3
This employment will be altered vhen new
asbestos—cement preparation plant will be finished

/new under construction/,
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7.2, ABOBal ieos

Ve observed very great fluotuation of trained
personnel employed in important working statiouns.
Therefore we think advisable to put forward certain
propositions,

One of workers employed at the asbestos voigh-
ing plant should be employed at the pipe or sheet
machine. He should clean the sprayers and keep near
the machine.

Ve also observed some workers who are able
to work in several working stations.

It is very welcome for local comdidtions but
another question is how efficient he is at these
working stations ?

For the most part his efficliency is poor.

At the factory mostly young workers are
employed. These young men are recruited after hav-
ing been trained. It shoul be noted that learning
time can not be shorter than 6 lont;l. This problem
has also a great influence on the quality of pro-
duction,
73.Work Organization 1in

Laboratory

The work of laboratory and results of research,
particulary the research /control/ of technological
process are of great importance tor the quality of
production.

For instance 1f the laboratory confirms that
in the sieve cylinder tank of pipe machine /5 =

long/ there is in different spots a different coa-

centration of asbestos cement mixture then it can
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be expected that the pipes vill also be soft in
one spot and hard in another.

Technical supervision must at once control
the condition of felt, sieve cylinder and valves
conducting the asbestos cement mixture to the
sieve cylinder tank,.

We have instructed the workers hov the con-
centration of asbestus cement mixture can quickly
be defined.

In conclusion we shall put forward a sugges-
tion what the laboratory task is. Present research
vhich is made at the laboratory will now be des-
cribed,

There are three workers at the laboratory -
- nead of latoratory and tvo workers - employed
on the rirst shift only ut folloving examinations
for the production of pipes:

FPinished product testing
a/ Longitudinal bending test
o/ Bursting test, and
¢/ Transverse crushing test.

Production process control:

o/ Sedinentation past the sieve cylinder tank
b/ Humidity of the elementary layer abead of the
first vacuua box, ahead of the second vacuum
box and past the second vacuum box
¢/ Bumidity of fresk pipes at their ends.
Yor finished sheets checked is only:
a/ Bending strength

Por controlling the production process the

laborstery investigates:




a/ Sedimentation past the sieve cylinder tank on
its right and left hand side

b/ Humidity of elementary layers as above

¢/ Humidity of fresh sheet past the form roller.

Besides, the laboratory coatrols the rubberr
packing.

The laboratory has also the possibility for
controlling the length of asbestos fibre by means
of a Canadian sieve apparatus /shaking screen/ and
Bauer Mc Net apparatus.

They are able to investigate nev felt sieve
cylinder nets. We should like to point out that
the concentration past the sieve cylinder is cheok-
ed at intervals of 5 ~ 10 and 15 minutes.

731 AROBMaiies in Organi-
zatlon

The laboratory vorks only during the first
shift, on other shifta the technological process
is not controlled.

There is no instruction vhatever available
at the iaboratory on the methods of investigation,

The laboratory does not investigate:

a/ Concentration in turbomixer

b/ Concentration in noria

¢/ Concentration in homogeniser

4/ Concentration in sieve cylinder tank /for pipes
at 5 spots, for sheet in three spots, for each
sieve cyliander tank/

o/ Concentration past the sieve cylinder tank on its

left and right hand side
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£/ Concentration in turboleser
g/ Sedimentation of asbestos in turbomi.er /before
cement is added/
h/ Thickness of alementary layers /it is control-
led at random/

i/ Temperature of technological water.
we think that the raw materials should be

investigated and particularly:

a/ Sieve analysis of cement

. b/Setting of cement

c/ Le Chattelier /Stability of volume/

d/ Pnosphor=bronze net for sieve cylinder

e/ The felt
The parameters will be dealt with in the

conclusion,

2.4, Work Organtzaticn in
Mechanical and Electri-~-
cal Shop
The most important tasks for mechanical <nd

electrical shop are:

&

a/ Maintenance of plants continuously in oper::ion
b/ Preparstion of spare parts for machines
¢/ Rectification of defects
d/ Yulfilling of overhauls and routine repairs

Ve have noticed that mechanical and electrical
shop performs the work which should be eftected
by the plant service, for instance pipeline clean-
ing and machine cleaning. This work should be done

by the fitter servicing the machine / one fitter

is detached by the foreman on shift/,
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At present at the mechanic2l shop c~ployed

are:
1. Foreman of mechanical shop 1 worker
2. Deliverer of tools 1 =

3, Welder /gas and are welding/ 2 workers

4, Sieve cylinder soldering I
5. Turners e "
6. Oil pumps maintenance 2 "
7. Fitters 3 "

8. Pipeline and water pumps

maintenanrce 3 =
9, Lubricator 1 worker
Total: 17 workers

At the electrical shop employed at present

are:

1. Foreman of electrical shop 1 worker

2. Electrician 7 workers
Total: 8 workers

The workers of mechanical and electrical shops
work satisfactorily though they have certain dif-
ficulties,

All workers of this two shops are instructed
by the foremen of shops and by mechanic and elec-
tric engineers.

741 ANomalies

The workers of mechanical and electrical shop

do not have fundamental tools as hammers, open-and

spanners, box spanners, adjustable spanners, screw

drivers, hack-saws and files.




¥o plan for major end routine repairs exists
for these two shops and therefore thers is e
shortage of spare parts. For the lack of plan,
preparation of sensible policy vith spare perts
is impossible.

At the esbestos cemeat fectory the work re-
mains inbalanced. 3ervicing personell of machines
does not knov what belongs td the respansibility
of mechanical shop and vhat operetions are left
for handling by the workers under the supervision
of the shift foreman.

¥e heve often seen the fitters cleaning the
machine under the supervision of the foreman of
wechenical shop.

725, ¥ork Organization of

§toring

At present in the storing section employed
are!

a/ Toreman of storing 4 worker

b/ Deliverer of finished product 1 *

e/ Driver /for Hyster/ 6 Vorkers
4/ Loading section g8 »*
Total: 416 wvorkers

The foreman of storing distributes the work
among the vorkers and helps the deliverer. He also
keeps the card file. The deliverer receives and

gives away the finished product as well as the

rav naterials,




The driver is responsible for transpers of
finished products. Loading section is eaployed at
loading and unloading of products and rav material .
as well as it is responsidble for keeping store
rooms tidye.
7e5¢4e AR OBRAalios 13 Organisation

The foreman of the stores direots the driver
only on the first shift but the drivers work also
on the second and third shift,.

The supervising personell of the stores does
not pay attention to correct arranging of pipes,
or this attention is very casual.
8,Comnclusions

In conclusion we want to bring forward impor-
tant problems reflecting on quality and quantity
od production. Many of these problems are known
to the supervising personell but no attention is
beiag paid in practice.to thea and therefore we
we should like, once Bmore, to put some light on these
questions.

¥We hope that such treatment, vwill turn out
well for the factory and besides, wve shall be

happy that we have done our best.
8., Rav Katerials

1. Local cement does no# permit obtaining of the

full capacity as vell as of an adequate quality

of production and therefore we propose to make
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offerts tewvards acquaring ef a speeial eement
for asbestos—cement production of the follow=
ings parameterst

;8 55158 /tor pipes 65 tsw

C,8 20 % nin

Cyh stag
Ca0 free 0.5 % max

80, 1.5=354%
The rest /residue/ on sieve 4,900 10 %

Le Chatelier 6 um max

Temperature 4 - %0

The head of cement laboratery workiang for

the cement dealers is sure that such a cement
can be obtained.

2, It is pessible to decrease in local conditions
the quantity of CyA /the more the better/, te
decrease the residue on sieve 4,900 to 8 % and
to increase the quantity of c,s as well as to
inorease the quantity of gypsum /Ca80, ° 2 IaOI
to 2.5 %.

3; Because for the production of asbestos-cemeat
a seasoned cement of stable preperties should
be used we should like te propose erectien ef
4 - 2 nev cement silos of the capacity of
4000 - 1500 tom er fixiag of 1 - 2 cement siles
at the cement factery for the cement inteaded

feor production of asbestcs cement,

&, At the laboratory cf asbestes cement fastory
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ve suggest that verified will] bdes

a/ Le Chatelier 6 =
b/ Setting beginning 4 ha 30 min,
end 5 ha
o/ Sieve analysis, residue
on sieve 4,900 8 %
4/ Temperature of cement h0 + 50°C

5. Ve suggest controlling eof a new sort of asbeetos
to be eupplied to the store. The laboratory e
able to control the sedimentation and the
length of asbestos fibre by means of Canadian
sieve apparatus or the apparatus of Bauer Mc
Nott,

6. Ve suggest oontrolling of the temperature of
technological water in vater recuperators. It
should be not lover than 30°c;

7. We suggest building of a vater basin of dimen-
sions of 5.0 x 5,0 x 0,5 m for heating of the
vater on the roof near the water recuperator.
Considering that the temperature in Syria, par-
ticularly in summertime is very high, ve euppose
that the sun would be able to heat the water
{neide the basin to the required temperature
/see sketoh No &/,

8.2, Produotion of Pipee

8,2, Asbes tos Cement Velghing

Plant

8. The quantity of asbestos and cement taken from

the etores should be chacked by the ehift foreman.




Asbestes weighing plant.

9. Once a week the work of asbestos balance should
be checked and the quantity of portion pre-
pared in turbomixer compared with the quantity
of asbestos used in fact for production,

40,The site near the asbestos weighing plant should
be devided into three parts = each part for
one shift - as well as the quantity or asbestos
supplied should be divided among three shifts.

44,.Bach shift should make an account of asbestos
consumption,

42.Impty asbestos bags should be tied in 10 pcs
bundles and transfered to the store,

43.70 avoid the confusion in asbestos on the floor
/scattered on floor/ the place near the asbestos
veighing plant should be kept clean,

44,The foreman of shift should account on the
congumption of asbestos as well as cement ac-
cording to true consumption,

15.The stock of asbestos near the asbestos veighing
plant should be taken at least once a month,

8,22, Turbomixer

16, Sedimentation of asbestos fibre in turbomixer,
particularly in the first phase /without ce-

ment/ as well as the concentration of asbestos
cement mixture /in the second phase with cement/
should be controlled once a day. Sedimentation

should be no less than 80 % and the concentra-

tion no higher than 20 %.
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17. Por the turbomixer it is necessary to take the
water partially from the first vater recupera-
tors, particularly for mixing asbestos with
cement /in second phase of work/.

For this purpose the turbomixer has to be oon-
nected vith first water recuperator /by a pipe-
line/. /see sketch No 5/,

48. On the basis of obtained results the automatic
valve metering the water for turbomixer as well
as for the osment and asbestos weighing plant
should be verified. Also verified should be the
proportion between the asbestos cement and
water. This proportion for pipes should be
43 6135 and for sheets 11 7 3 35.

82,3, Coment WVWeighing Plant

19. Onoe a week the work of cement weighing plant
should be checked.

8e2.4e Noria

20, Onoe per shift the concentration of asbestos
cement mixture in the noria should be cheoked.
It should be about 25 %,

8,25 Homogeniser

21, The concentration in homogeniser must be cheoked,
It should be not higher than 10 %.

8.26. Sieve Cylinder Tank

22. Ve suggest that controlling of conoentration in
sieve cylinder tank should be made in 5 differ-

ent places. In all these the concentration

should be equal.
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23, On the basis of obtained results we propose
installation behind the sieve cylinder of an
agitator for equalization of ooncentration
in these places.

24, According to the result obtained as to the
concentration in the sieve cylinder tank the
valves controlling the mixture should be ad-
Justed and cleaned.

25. Ve suggest changing of the construction of
partitions, Their shape must be worked out on
the basis of obtained results,

26, The channel under the sieve cylinder tank for
draining the water to the pump must be kept clean,

8270 8ieve Cylinder

27. Partially clogged sieve cylinder must be cleaned
or exchanged without delay. As we were able to
learn this is very important for the quality
of pipes particularly for pipes of different
thickness,

28, The net used in sieve cylinder should be re-
placed /it is worn/, Vorking with this sieve

increases the consumption of raw materials,
8,271 Sprayers

29, Ve suggest that the shape of sprayers holes be
altered according to our proposed pattera,

Cleaning of sprayers will be muoh simpler

/see sketch No 6/,
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30, We suggest changing of the shape of sprayers for
sieve cylinder. is mentioned above cleaning will
be much easier /ses sketch No 7/,

34, Attention should be paid for situating of sprayers
particularly the sprayer in sieve cylinder. The
vater which is bouncing off the sieve cylinder
should not wash the asbestos cement mixture out
from the felt.

32, Sprayers must alvays be kept clean so that the
spray is obtained from all the holes,

33. The pressure of vater for sprayers should be no

less than 2 kg/sq.cm.
802.80 Felt

34, Attention should be paid to proper cleaning of
the felt as well as to the operation of cleaning
agitator,

35. The felt clogged with asbestos—cenent sediment
nust be cleaned or replaced. This is as impor-
tant for quality of production as it is the case

. with the sieve cylinder /pipes or sheets of dif-
ferent thickness/,

36, Bach new felt should be examined /for 5.10 4
% 0.05 » the number of mesh for 100 sq.cm should
be about 600 - 650/,

37. Ve suggest strengthening of the edges of felt

with double nylon thread so that the durability

of felt will be increased.
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8,29 Yacuum Boxes

38, The vacuum in vacuum boxes should be high
enough for keeping the humidity of elementary
layer before the mandrel not higher than
50 + 5 % /vacuum about 200 Hg/.

39, Technological water from vacuum boxes should
be used for production purposes and therefore
we suggest modification of water cirsulation
from the vacuum boxes.

v 40, Vacuum boxes must be cleaned sistematically.
8,210, Calendering an Dravwing

&1, Before calendering compressed air must he in-

troduced between the mandrel and asbestos

cenent pipe at both ends of the pipe.

42, The pipe should be calendered only with good
calendering rollers. The calendering rollers
should be without cracks and other damage.

It should be smooth,

&3. The slideway of the mandrel after calendering
and before forming of pipes /slideway to the
forming station/ should be free of cracks.

&4, Along and over the surface of mandrel, incis-
sions should be made for smoother extraction
of pipes from the mandrel.

45. A micro-switch should be provided so that at
the beginning the extraction will be very slow

and then when the pipe moves the speed of ex-

traction can be increased.
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46. We suggest providing the ends of wooden table
in front of roller conveyor with a piece of
rubber belt or felt for dampening the fsll
of the fresh pipe from the table on the roller
conveyor.

47. Bending of fresh pipes on the table in front

of roller conveyor is impermissible.
8.2, Water Recuperators

48, We suggest limiting the supply of fresh water
for production particularly of water for spray-
ers and for turboleser.

49. The water for sealing the vacuum pumps /fresh/
can be led off to the sewer but the water from
vacuum boxes should be re-used for production,
It is just opposite at the present time.

50. We suggest to increase the tapping of water
from water recuperators and particularly for
sprayera, homogenizer, turbomixer and turbo-
leser.

51 Technological water from the top of second
vater recuperator should never be led off.

It is the hottest water,
S2. The temperature of water in the water recupe-

rator should not be less than 30°C.
8.2,12. Turboleser

S3. Fresh wvaste nateriel should at once be re-used

in production. It reflects on the consumption

of rav materials.
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S4, Yor grinding of fresh vaste of asbestos cement
in turboleser only the vater from water recupe-
rator should be used.

55, The waste should be ground continuously in small
portions to avoid the stopping of pipe line.

Roller conveyor and seasoning chamber.

56, To equalize flattening cf pipes at the fromnt
of roller conveyor we suggest making 20 pins
from wood or from ashestosycement pipes, ac-
oording to enclosed drawing No, 8. These pins
should be put inside the fresh pipes at their
ends right at the front of roller conveyor.

57. The rollers in roller conveyor are incomplete
and must be supplemented,

58, The temperature in the seasoning chamber should
be 42°C and humidity 95 %.

59. At present for currently used cement the
conveyor is too short, particularly for pipes
of small diameters and therefore we suggest
lengthening of the conveyor,

60, The pipes taken from the roller conveyor should

be handled with care as well as putting them

on the table behind the roller conveyor should
be smooth without buffeting and striking the

pipes.
8.2013. The Basins

61, The pipes on the table behind the roller conveyor

should not be kept longer than for 1 day.
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The pipes should at once be put into the
basin and flooded with water,

62, In the first layer of pipas in the bottom of
the basin a clearance of 2 mm between each
pipe should be maintained. It is very impor-
tant particularly for the pipes of small
diameters /80 - 100 mm/.

63. Ve have learned that the pipes are more thin
at their ends than in their middle and there-
fore we suggest placing on every fifth layer
of these pipes of a belt of old felt /9 m
long; 0,6 m wide/. In this way warping of
pipe resulting from difference in thickness
vill be avoided.

64. The pipes in the basin should be arranged
parallel. The clearance left at the right
and left hand sides of the basin should be equal,

65. The pipes of small diameters should be trans-
ported to the basin and from it on a pallet
having omooth surface,

66, The pipes of big diameters should be trans-
ported tc and from the basin on hooks shaped
as suggested /see sketch No 9/,

67. Considering local conditions the pipes in
barins must be flooded with water /also
technological water can be used/.

68, Striking of pipes ageinsi each other i1s im-

peraissible., It is very important for all

operations since the pipes lose¢ their strength.
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8,214, Lathe tor Pipes

69. We propose to change the form of jaws, parti-

cularly for turning the pipes of diameters

from 100 - 300 mm /sc. skotch No 10/.

70. The shape of lathe cutting tool should be

suitable as vell as proper should be its fix-
ing. We have instructed the workers on this

problem.

71. Steel rails of two sleped steel reailings should

have rubber protection,

8,295, Cutting Machino and

72.

3

T4,

.

Lathe for Joints
¥We suggest that all pipes will be chucked be-
fore cutting paing special attention to the
pipes which are oval.
The pipes which are found to be oval should be
used for production of sewage pipes.
¥We suggest acquiring of a cutting machine for
cutting above mentioned long pipes into pleces
of 4-2=-2.5-3-3.5-4 and 4.5 m in length. These
pleces of sort I, can be used as drajn pipes.
Ve suggest increasing of the length of limiter
in the middle of lathe jaws for joints thus
sinplifying the fixing of joints in the lathe.
Ve suggest introduction of work on the prin-
ciple of task rate for the cutting machine
as well as for the lathe for Joints. This

should result in an increased vutput.
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8,3, Produc tion of Sheets

H.2.1e Turbouwmixer

77. To obtain unifosm mixture of asbestos cemcnt
we propose, Lesidus controlling of the welghing
planis, to 11 'he nixing time in turbomixor
for each asbestos and cement forwula. v pru=-

pose to fix this time at 8 minutos.
te3.2e Water Circulation

8. Ve suggest connecting of each pair of puups
by moans of a pipe provided with a valve. in
this way the machine will be able to work cvou
4f one of these two pumps fulls, Thls gunuuction

rolates particularly to water pumps.
8.3.3., S1eve Cylinder Tanks

79. We suggest checking of sedimentation in each
sieve cylinder in three various spots, jnside
every single sieve cylinder tank the sedim.nta-
tlon should be equal; in the first sieve cylin-
dor tank it should be about 8 = 10 %, in the
seconds 6 = 8 %, and in the third - about
b = 6 5

Uu. Yo also suzgest controlling of the concentra~
tion in the water past the sieve cylinder tank
on its left and right hand sides.

It should be about 1 %.

81. The sieve oylinder tank as well as the felt and

the cutlet from the sieve cylinder tank must

alvays be clean.




We suggest modification of the shape of spray-
ors for sheets machine as described in point

30 /see sketch No 7/.

8.3.‘.'01‘. Roller

83.

84,

Ve suggest to employ an electromagnetic knife
or another automatic method /steel cord/ ia
place of currently employed method of cutting
the sheets.

The humidity of a fresh sheet leaving the form
roller should be about 27 % which is very im-
portant for the employed method of corrugating
the sheets. This humidity can be partially re-
gulated by adjusting the pressure between the

form roller and transmission shaft.

8.3.5.0\11‘.1:1!13 of Sheoeots

85.

817.

For accurate stopping of the second band trans-
porter in exactly the same place we suggest
installation of a micro-switch.

To avoid outting through the second band trans-
porter as well as sliding of sheets on to the
knife ve propose to lengthen the guiding shoe
for the knife to about 6 cm and withdraw the
knife by about 4 om transversely.

Attentiom should be paid to correct setting of
knives - rotary disk tools /ses item 4.1.3.1:/s
Por local conditions we propose to keep the
thickness of elementary layer to no more tham
0.6 - 0,7 mm; in this vay the quality of sheets

will be better.



8.36. 8 taocking Plant

89, We suggest padding wp of the space between the
knife /rotary disk tool/ and its housing, in

this way hitching of sheets will be avoided.
90, We suggest providing of a reliable device fer
taking the chips of fresh sheets at the head

of the fourth transporter.
91, Ve suggest balancing of the transitiom betweea
the third and fourth transporter.

. 92. Yo suggest installation of a metal sheet between
the upper and lower part of the fourth trans-
porter in similar way at it is made en the
third transporter.

93. Ve suggest remeving the oil in hydraulic systea
every three months., The same oil could de used

after filtration.
8.3;7;'!urbololor

94, To simplify the cleaning of the pipeline bet-
wveen turboleser and noria we suggest replacing

of the steel pipeline with the rubber pipeline

or to modify the position of pipeline accord-
iag to our sketch No 11,

95. For the turboleser the water from water recu-
perators should be used or directly from the
machine /sprayers water/. /see also poiat 54
and 55/,

838.Separating Plant =

- seasoning chamber

96, We suggest that in seasoning chamber the tempe-

o _ . ]



97,

98.

99.

8.4,

100,

101,

102,

103,
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rature 1s kept above 60°C and humidity about
90 - 95 %.

For the maximum production capacity we propose
acquiring of about 300 pleces of steel corruga-~
ted moulds.

To avoid the damage of asbest both at the stac-
king plant as well as at the separating piant
we propose tc provide the vacuum box with a
limiter so that steel corrugated mould can never
be pressed by the vacuum box down to the roll
lubricating plant. Steel corrugated moulds can
fall on the roll from the height sf 1 - 2 om.
Ve propose that particular attention is paid to
tgo retardation of vacuum box motion in its
final part of motion. Its descent to the sheets

/truck/ should be slow.
Stores

The asbestos for production should be taken from
the stores as it is taken at present time but
its quantity should be checked.

The quantity of all materials taken for storing
as well as dispensed must be checked.

Pinished products must be stacked for storing
with due care and handling of pipes requires
special attention, /see item 5.2.1./.

Before transporting them for storing the sheets

must be stacked on pallets /see sketch No 12/



107.

110.

Por storing the sheets should be stacked ac-
gording to their sorts and to the date of
their production, For local conditions they
should be stapled on wooden blockl; no more
then three sheets over another three,

A pile of sheets must be placed on the another
horizontally. The pipes should be stacked by
band; they should never be tossed.

There are many sheet in storing with nicks.
After cutting them they can be s21d as sheets
of sort I but of smaller dimensions and there-
fore we propose acquisition of a cuttlag
machine for sheets,

Better attention should be paid to loading

of pipes on the truck lorrye.

The surface of store area should be kept tidy.
Technical Docunmentation

On the basis of standards in force we suggest

working out of a correct technological process
taking into considerationg

a/ the means for servicing the machines

b/ parameters of our report /I - II and final/
¢/ local conditions

The worked out operation instruction for each

operation should be made known to the workers

and disployed for reference in suitable places

at the factory.
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86, Work Organizat fon

141, Ve suggest realization of our proposition

shown in rcheme No 3.

8,6, Reporting on Produc-

tion

412, Besides of the data already illustrated in
the course of cur report we also propose taking
into consideration the stock ofs
a/ asbestos at the beginning and at the
end of each shift

b/ cement at the beginning and at the end
of each shift

o/ fresh sheets and pipes in peasoning
chamber and in the basins,

413. Ve also suggest registering of working hours
and idle hours as well as coasumption of

electrical pover.

8,6,2. Employnent and HKespon-
sibility Range

8.6.2.1. Laboratory

41A, The laboratory should employ 4 wvorkers,
two on the first shift and one worker on
each other shift,

415. The laboratory should investigate all para-
meters according to the standards for finished pro-
duct /see point 8/.

446, During production the laboratory should in-
vestigate followiug technological paraneters:

s/ temperature in water recuperato, once per
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shift - 30°C minimum

b/ sedimentation of asbestos ia turbomixer,
once per shift - 80 % minimum

o/ concentration of asbestos cement mixture in:

turbomixer once per shift 20 %

noria " " " 20isg
homogenizer * " " 0-15%
sieve cylinder tank once per

shift, about 9~7-5%
/in the middle in of each

cylinder/

or for pipes 8~104%

water past the sieve
cylinder, about 1%

4/ humidity of elementary layers ahoad of the
vacuum box I = 70 %, II = 60 % and past the
vacuum bux II - about 50 %

o/ thickness of elementary lay:r = once per
shift. This thickness should be 6 ~ 8 m

£7 humidity of fresh sheets = 27 % and of pipes
20 -25 %

g/ parameters in seasoning chamber: temperature
avout 60°C, humidity 90 - 95 %.

417. Rav materials should also be checked ard parti-
cularlys

o/ cement:

sieve analysis /rest on sieve 4,900/ 8 %

setting time, beginning 1h 30 min,
end S5h
Le Chatelier 6 mm

temperature 50°C nax
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b/ felt - mesh per 100 cu.cm = 25 x 26
c/ net - mesh per 1 sq.cm = 14 x 17 /see
point 4/
8,6.,2.2. Technologlical Comntrol
Division
4148. Technological control division should employ 4
workers /2 on the first shift and one worker
on each other shift/.
419. Technological control should examines
o/ thickness, width and length of sheet as well
as the thickness and diameter of pipes
b/ appearance of sheets and pipes
¢/ correct operation of machines,
420, On the basis of results obtained from the labora-
tory the foreman of technical /technological/
control decides on shipping the finished proauct

and settles the claims.
8,6.2.3. Mechantcal shop

424, In our opinion the employment in the mechanical
- shop should be increassed by 6 workers /for heat-
ing of water/ with 6 workers - assistants and 1

deputy foreman /see our II monthly report/.

122, Besides, the asbestos cement factory should

employs

Greaser - 1 worker
Fitter -4 "
Electrician -1 "
Driver for Hyster = 2 workers




- 86-

123, The workers must be provided with fundamental
tools /hammers, spanners, saws and files/.

424, A detailed plan for major and routine re-
pairs must be worked out and the required
spare parts uust be considered.

425. Responsibility range for mechanical and
electrical shop should be worked out with

a plan for each foreman.
8.6,2.4o Human Pactor

426. To reduce fluctuation of personel wve sug-
gest partial replacing of the men by women,
particularly at vorking stations 2 - 3 - 6 -
~8=9 =14 -~ 21 - 22 and: in laboratory -
~ 2 workers; in technical control division -
-~ 3 workers; secretary = 41 worker; report-

ing office - 1 worker /see scheme of employ-

ment No 13/.

427. Ve suggest employing of workers who are leav-
ing army after 1 year of service,

428, We propose to remunerate the management with
premiums depending on production costs or on
fulfilling the plan. Which of the above is
more important is open for discussion.

429. Trained workers should be encouraged for stay-
ing with the factory.

130, A contest should be encouraged among the

shifts for better production, and better out-

put.




131, Ve suggest that the management of the factory
be acquainted with production of asbestos

cement in other countries /also in Poland/.
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Recapitulation

During our work in Syria we instructed the
workers payiag special attention to correct servic-
ing of the machines,

Vater circulation is nearly satisfactory. Ac-
cording to our suggestions followiag modifications
vere made:

1/ The shape of sprayers holes modified /conclusion
pt ¥o 29/,

2/ The design of sprayer for sheet machine modified
/point 82/,

3/ The sprayer of sieve cylinder for sleets machine
reshaped /point 31/.

4/ The sprayers and felt cleaned and kept ia sui-
table condition /point 81/,

5/ The supply of fresh water reduced /pt 48/,

6/ The tapping of water froa water recuperators in-
creased /pt 50/,

7/ The method of cutting modified /pt 83/,

8/ The humidity of sheets corrected /point 84/,

9/ The micro-switch installed /point 85/,
10/ Pipeline position modified /point 94/,

Prom 15,6.70 wve were engaged with instructing
the workers how to prepare the machines for opera-
tion. The machines were prepared correctly but when
the factory started production after few days there
vas no asbestos availabdle for production and then
the band transporter had beeam cut through and the

production was stalled,




We are glad that the factory was avle to exceed

1ts preduction plan in 140 $ /Jume 1970/.

Summarizing, ia our opinion, as the mest im-
pertant problems of the factery we oconclude to be:

1/ the quality of cemeat

2/ water circulation

3/ concentration ef asbestosvoesent mixture

&/ purity of sieve cylimder and felt

5/ deficiency of steel corrugated mould,

Vo should like express our gratitude te all the
persons who owving to their exceleant cooperation
made a significant contribdution to implemeatation
of our study. This is especially true of the of-
ficers of UNIDO Vienna =~ Mr M, Miecillo amd
Boldyrev, UNIDO in Demaskus - Mr L. Fares,

Mr M, Nigasi and Mr O, Chettani

The Tean Leader

¥. Molemda 3. 8¢. /Bug/




Ne. 1 Techaological water circulation

1.
2.
Se
&,
5.
6.
7.
8.
9.

10,

1.

12,

13.

1.

VWater recwperater I /dirty/

Vater recuperater II /clean/

Yater tank

Float valve /cut-off valve/
Overflow pipeline

Clean wvater pipelinc fer sprayers
Clean wvater pipeline for turboleser
Turbomixer

Noria

Homogenizer

81ide valve for dirty vater

Slide valve for asbestos cement mixture
Sieve cylinder tank

Pora roller

15 = 18. Vater pumps

19,
20,
21,
22,
23.
24,
25.

27,
28.
29,
30,

Exhauster
Vacuum pump
Dewatering pipe
Devatering vacuum dbox
Vater pump
Tucrboleser
Asbestos cement mixture pump
Presh wvater pipeline
Modifications suggested
Modified pipe with outlet 20 om below item Mo 6
Rubber pipeline to the turboleser
Separated pipe for feeding the turboleser

Pipeline from vacuum box to the machine /or to

the water recuperator/




1.

J2.
33
34
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Tresh vater pipeline from pump /sealing
vater/
Pipe connection between two pumps

Outlet valve

Technological vater pumps connection




1e
2.
3.
b,
5.
6.
e
8.
9.

10,
1,
12,
13,
1,

15.

17.
18,

No

1.
2.
3

A,
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11 Sketch of turboleser with moria connection
Specification of existing installation
Noria
Turboleser
Pump
Mixture pipeline
Vater suction pipe
Water suction pipe
Water pipeline /from water recuperator/
Fresh wvater pipeline
Platform
Modification proposed, alternative I
Rubber pipeline 60 mm dia
Rubtber pipeline with steel pipe conmnection
Steel pipeline
Rubber pipe for fresh water
Rubber pipe for fresh water with valve
Alternative II
Rubber pipeline 80 mm dia
Steel pipeline 80 mm dia
Steel pipeline terminated vith a through
Vater gate /with througa and pipe leading
to the chananel/

13 Employment schema

Asbestos balance service 2 workers
Control table 1 vorker
Aeration of pipes before

calendering 2 wvorkers
Calendering 1 worker



Se
6.
7.
9.
10.
1.
3.
14,
15

Control sable

Turboleser

- 8, Conveyor

Overhead travelling crame

Basins

= 12, Pipe lathe
Pipes testing press
Control table

= 46, Pipes handling

417 Cuttings machine

18,
19,

Lathes four Jjoints

Testing press for joints

20.Handling of asbestos

21,
22,
23
2.
26.
27.

Control table

Cutting of fresh sheets
- 24, Band transperter
Stacking plant
Turboleser

Separating plant

= Asbestos-cemeat weighing plant

Cement silo

1 wvorker

1 "

3 workers
1 werker

2 workers
3 LJ

2 LJ

1 worker

3 workers
1 worker

1 LJ

1 "

2 wvorkers
1 wvorker

1 LJ

3 workers
1 worker

1 LJ

& workers

« Water recuperators

« Disintegrator

« Cement veighing plaat

A

B

c

D

B - Turbomixer
1 4

G - Noria

K - Homogeniszer

I = Pipe machine
K

« Turboleser



L - Rollexr coanveyor

M - Basins
¥ - Lathe for pipes
0 - Testing press for pipes
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