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01 INTRODUCTION

Bearing is a machine element that have
constrained relative motions and used to
reduces friction between moving parts of
machine to obtain desired motion or we
can say that the machine elements which
are support the rotating parts of a
machine and reduce friction are called
bearings. For example to stop deviation in
a shaft of a machine while rotating, a
bearing is used.

Cigaal Qo diglall a 8lsl Gc 6)lic g o
Jlai (le Jagig growa G duai d S
g8 O pilidl JBaall

Rolling Bearing Sliding Bearing p
Rolling Friction Sliding Friction

The word bearing is derived from the verb
“to bear”. A bearing is a machine element
that allows one part to bear another. The
main functions of bearings are the following:
« To reduce friction between moving rotatory
parts.

« To support rotating parts of a machine.

« To bear radial and thrust load.

uth plalgyll 6aila daslull 6ygall o aualy
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Chapter 01 1



gt Olalgll giivai

First, we need to know what the Bearing
Parts is:

Bearing Parts:

In general bearing consist of four main parts:
1- Seal 4- cage

2- QOuter ring 5- Inner ring
3-Rolling or bolls element 6~ Seal

draubal cljal gyl o yuls Glelgyl oSl
 wpauill 2ilgog
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* Raw Materials

Almost all parts of all ball bearings are made of
steel. Since the bearing has to stand up to a lot of
stress, it needs to be made of very strong steel.
The standard industry classification for the steel
in these bearings is 52100.

elllslall @
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+ Inner/Outer Ring Manufacturing
* Rolling element Manufacturing
« Cage Manufacturing
* Heat Treatment
« Finishing
* Assembly
gisaill Jldec
uujlllg asdljlh il guisai e
Silagasiall griai e
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¢ Inner/Outer
Ring Manufacturing

Shaping Operations :

Removal of material when cold,

using a cutting tool on a

multi-spindle turning machine.

The Turning Operations are
| divided into Various lathe

Operations Face, Track and

Bore.
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Forging Process.

Cold working of the material (Steel sheet)
and cutting out

pudll ddlac

abia algdl de 5Ll
g diuliadl Gililaill
jLhdl ade Jogunnall
olealgy ajlallg (alalall

gl

Process in which a thick-walled ring of smaller
diameter is rolled into a thin-walled ring of larger
diameter.

alajsll dilac
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Main roll

Feed

« Cutting and cold heading :
Wire is fed from de coilers into cold heading
Machines where it is cut into blanks.

(pLall 33ladl uule JSuill g1yai) guhaill dloc ©
anle Cilapasall sy dlall JSdul @y gahai @iy
phiis Jiny plall 3Lall
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Cold Heading

Quenching
y 40°C (104°F)

Tempering
170° (338°F)

RAMSIS ENGINEERING COMPANY

« Ball Blanking :

It is Materials cut into blanks, and then
pressed into balls between hemispherical
dies

: sl dgloc o

O Lguag @iy elall oslell gihai s oy
ol aiyg (JUeS a9 rtuai )ossudo
wglhall dlapasedl J4ubs (e Jguanll

» Cage Manufacturing process :

Cages are manufactured from cold rolled steel
strip , presses with progressive or alternatively ,
blank and piercing tool are used to produce
cages halves from the strip

! (Gibhyasiall goly) Jhagll grisai e
vutbo go 8l elaaiwl Guph (e allasll pif
ude pudll @ ing Juiwidll hyy i lglida j oy
ulgill J8ill Jgaagll (nia Jalpo dac

Heat Treatment increases material hardness At

each of the three steps, different processes are
available, depending on the product.

dyljall dalleoll

lgil Ciya oy S aronl dyylpall dalleall Loz

ude ayjlpll aallenll @iig + dolall dyilia o Mji

Jalpe Suli

——1 1- Heating 850 ° 830° (nia Gaiwi 1
p S 2- Quench 40 °C
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Finishing Process.

* Grinding :
Is used to give the ring blanks their "final"
shape and improve surface condition
(roughness), Various mills are used to
perform several operations, Improves the
condition of raceway surfaces by polishing
with a grinding rod.

bl gialillg wuhuuill Sillec

: aulaill Cililac o

day Grauai Lgio wasgll aaill Slilac
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Quter ring Inner ring

» Assembly - End of process layout :

Finally the rings, balls and Gage which have been
manufactured in different locations come
together for automatic assembly.

z|j_'.:_l]|8§n.:.\_i .
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Contact with raceway

Characteristics

Load Capacity

Ua.LoLLiJIe.h...u

waleall

ill )58

BEARINGS TYPES
s oladgyll glgil

* Rolling — Contact Bearing Types :

Are divided in two main groups according to
the type of rolling elements used in the
bearing:

« Ball Bearing

* Roller Bearing

: sHladl s Gladgyll glgil @

tq_JJ Lewdi (il (picgo || @il

: doxdluall Glhpasell

wdrop (s glalg) @

lalg) ®
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Ball Bearings

Roller Bearings

Point Contact

Contact surface is _gﬁ a
oval when load is l[‘:
applied. =

dhai ooda puoeill
| il dahin 5.5t L saaill 1S pd o
sobau Jsuis

Linear Contact
Contact surface is
generally rectangular
when load is applied.
ha Gods guodlill .
soaill dahis (947 Jaanill dlla b o
tJ"“'bJ""uJ': LJ""“’L _“

T
[ ¢ |

Because of linear contact there is little
rolling resistance, ball bearings are
suitable for low torque and high speed
applications the also have superior
acoustic characteristics.
olygadl <lidl dluls doglao ©
dullell Glep sl dllh (o 8pai o ©
vadaiioall pjsllg

Because of linear contact rotational
torque is higher for roller bearings than for
ball bearings but rigidity is also higher.

asaipell oljgadl pg).:do.\.:._p.L:O).\.ﬂ .
daaiiall dlepull dl (na 6pbiuo

Load capacity is lower for ball bearings,
but radial bearings are capable of bearing

loads in both the radial and axial
directions.

dausun Jueaill 5ja4 ®

dujgaall Jleadl Jani ile sy5la o

didgozllg

Load capacity is higher for rolling
bearings. Cylindrical roller bearings
equipped with a lip can bear slight radial
loads. Combining tapered roller bearings
in pairs enables the bearings to bear an
axial load in both directions.

deaiyo Jroaill 6)56 @
udle pla k";\_i|g.b_;.u_IJ| urh glalgyll
Slalo; Lol Bas disgaell Jlaadlldiaay
Jleadll Joni nde jsla (hgpaadl (adull
Orolidl na dijgaell
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Ball Bearings
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Roller Bearings
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Linear Bearings

STEF CTEY IR e \vaa
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BEARINGS DISMOUNTING

s Olalgyll Jdlalg la

Dismounting of bearings must be simple

and must not damage the bearings or

adjacent components.

@i ol cag gl glalgyll Julal gl elé dylac

G193 crinil ahyung arulio adyphig ady
,J\.LJ oledgpll cali sl

* Mechanical Method :
Tool : Bearing Puller

s olalgyll vls Gib |

(33l (nle) Wsillan (nls Gladgyll Jilal @
uﬁ.llJ-..J"  dosdiell Cilgsdl

* Hydraulic Method :
Tools :
- Hydraulic pump
- Oil Injection Kit
Léalgjum (abs Gladgyl Jilal o
: dosaiuell Cilgsdl
Cujll aa jlga - Ydtlgjaum 2o jlga -
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BEARINGS MOUNTING

using tools :

i

Y 1- Mechanical (Cold) Mounting

Is one of the critical stages of the bearing’s
lifecycle, If the bearing is not mounted
properly using the correct method and
tools, the bearing’s service lifetime will be
reduced.

aa$ pili 3395 il Jalpall @al 0 63alg
ol glelgll  (alie il paoell (ole
b awliollg aagall Gahll plaiiwls,
uulillg jlugil Sigaa adlleial Jai coudyill
J-aig gl plalfll (alse il j oell syj

i

» Mounting Method and tools:

There is 3 mounting methods, mechanical, heat
or hydraulic mounting methods.

uts Oladgl cudyi Silgslg Gih @
awdyi, gl pledgdl cidyil gy b Sl cllin
Lddgaum gl ojlalls ol LSuilio
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2 - Hot Mounting

using tool :

Sy
—

3 - Hydraulic Mounting

using tool :

(ps-siogll ol yulai dahi gl aého gl LiigSLis)
wali aie gy cabyill elidl (ks gLadgyll le Gyhall o
Jasdaill
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BEARINGS LUBRICATION

What is Lubrication ?

It is adding a thin oil film on both the rolling
surface and sliding surface to prevent
metal to-metal contact & Reduce Friction.

Y‘o.!;.il.ﬂlg.mlo
d_:.lmJ\J_l_»gq_l_L_de_(p‘o_emu_w_m;\
g8 e il EBaadll

« Function of lubricants :

1- Reduce friction.

2- Control temperature rise.

3- Control wear & Corrosion.

4- Act as a seal (Seal out contaminants).
5- Dampen Shock.

teauill aruudyll cafthgll @
calliaadl Julai 1

ojlpall days clafyl (o p4aill 2
walillg JSLll Cigan gio 3
Llossall gilo 5

« lubrication Methods :

1- Manual lubrication

2- Single-point automatic lubricators
3- Multi-point automatic lubricators

:(o.!;\JIJ.iJl Gib ®

9 i 1

03alg ahai le eliilogigl eunivi 2
blai oxe (ale lilogil euaisi 3
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BEARINGS ALIGNMENT

¥ - Dl B
uda oledgyll 6l3lase
Shaft misalignment is responsible for up to 50% of all
-

costs related to rotating machinery breakdowns.

Accurately aligning shafts can prevent a large {

number of machinery =
breakdowns and
reduce unplanned m
downtime that results [

in a loss of production.

Parallel misalignment (or offset) Angular misalignment Correct alignment

ol3lao aylac olail i Eiun opuss araal 8l3Laall dulasl
Jlhcl go puilll g iai aapun adyhy b glalgyll
Sua aliidl @an aujig aaldill Jai (dlidlg Silisdlall
0o4i Culill diluny aaleiall ca Kl o 50% ol
uth olalll @ o jlgadl sgaell jluail esel aquii

Jaoaill b
¢ Alignment Methods :

s ol Gladgyll Bl3lao Guh @

Straight Edge

Laser Shaft Alignment
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Potential for faliure

Chapter 08
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To help ensure long bearing service life, it is
important to determine the condition of
machinery and bearings while in operation.
Good predictive maintenance will help
reduce machine downtime and decrease
overall maintenance costs.

aa agall o i idi poc Johi Jogungll

Jug il cLifl auanag (il Glaldl alla d eilio
';J_L\J‘ Jogy duc Ll_uj Loso aainall e)l\._b dau L:;g.

Jlacdl pall calinidallg cadl8ill o

Maintenance concepts:

:diluall g3
1- Run to failure
Run to failure occurs when repair action is not
taken until a problem results in machine failure.

(ahhio uc) aylphualdll diluall 1
lpall 33gs Jua gl b hio 1 0 J udl ailuall o

sall Jlagidl (5387 35 038 Jlhel Cigan gialoclaa

2 - Preventive maintenance

Preventive maintenance implies that a machine,
or parts of a machine, are overhauled on a
regular basis regardless of the condition of the

parts.
anniballl diluall 2

allal cas gy J-hall Digaa say aii (il diluall o

364 Loo, 8 Le

jlgidll sal Juai (aia JUacdl Cigaa

3 - Predictive maintenance

Condition monitoring not only helps plant
personnel reduce the possibility of catastrophic
failure, but also allows them to order parts in
advance, schedule manpower, and plan other

repairs during the downtime
arilagll diluall 3

hao ailua
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Maintenance Tools
used to check a number of properties

diluallg yaxall 6jgalg Jilgsl
udi olelgdl pailas G 33c paral esaiui

" Temperature
ojlpall dajs yaaa

Using Thermometer Using Tachometer Using
& Thermal imaging Series device Endoscopes

: Electricalw'.. '
discharge detector

gl Ll 8.

Using Sound Using Electric
Pressure Meter discharge detector vibration Meter

Chapter 08 17 BEARINGS MAINTENANCE



Common Causes of Bearing Failure
gt Oladgll Aljlgitll Gigaa bl

Excessively Long
time Lubrication
without renewing

G j ela Al

88 8y ia @ua il

43ai 99

Inadequate
Lubrication

el Cigyj

aald pc

* Improper Lubricant
Viscosity

(ogg.uﬂ" | dali
apulio pé

« Insufficient Lubricant
Quantity

(ogg.imd.),o_{
ol pe

» Overlubrication
oxdlj (oga_ﬁuﬂ dyal

Lubricant
Contamination

<igli Gigaa

« Contaminated
Lubricant

aiglo @il Cigyj

* Inadequate Seals

« Dirt/Burr in housing

g Jliglo 5939
Jreaill Guwl

BEARINGS FAILURES



b Common Causes of Bearing Failure

Load Imbalance

Jleal 3929
ijio yé

Overload

ibslgal

RAMSIS ENGINEERING COMPANY

Yt lalgll iljligiall Sigaa byl

Misalignment Excessive or
sl3laall pac uneven heating

Electrical
Discharge

Jusgs guai

of the bearing
6)lall aays glaijl
b ill <Ll

Viberations High
Cailjljio dll Temperature

o)lall aays clail
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related to post-manufacturing sustained damage

Jlbgidl Sllgidll odm pouudiig Glelgpll aihll Slhlgidl o glo-il 6 «llia
&isaill (< doali Hodi jlpadl oia yasug lgl Ao yual

* Sub-surface initiated fatigue

Due to repeated stresses, material fatigue
results Structural changes occur under-
neath the raceway surface and micro
cracks develop When these cracks reach
the surface, material breaks loose and
spalls occur.

Al Giai Liwid Gabslgal o
slgall sLgal &isay 0y Siall JLoadl aayii
A9y Lugang lgllua (b paiaic aiiy Loo
I-;n.Tlo”_ U opsua Glaa Jidg
J—ail Glaa il oo a_iod o_gﬂg.uz_o i
e osliall ¢nd 288 Lonie Cinara

(LUAad) opsia cljal diva
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« Surface initiated fatigue

Caused by inadequate lubrication If the lu-
bricant supply or lubricant selection is
wrong, or if the lubricant is contaminated,
the contact surfaces will no longer be sepa-
rated by an appropriate lubricant film As-
perities shear over each other and break
off The surface becomes plastically de-
formed and sometimes smoothened Mi-
cro-spalls occur and in turn grow to larger
spalls

bl (ade Liuid Gilslgal o
willg arlio pell aun Wil Gigyj o wug
d.o.v.l;l_ﬂngg.o.n,s_l.ﬂg_nLu\J.cgg_Lu.\_ﬁ
dah < e.b_a.u.lll Ji—< ude wdlgddl
bl b JEdi Giaay (lilis @il
3 iaauh agis idilall JUiaidl d i

opiua cljal Gl (ale phwll Cilfija

o
-l

There is six primary damage/failure modes and their sub-mod



Damage/Failure Modes

* Abrasive wear

Is the progressive removal of material,

This type of wear occurs most of the time
due to inadequate lubrication resulting
mostly fromthe ingress of abrasive contam-
inant particles Raceway material

sl JSG o
sy ah wlldlijandsdaga
ulio pall p.g.'s_u.u.“ o Jilagall calél
wuilgdull (ale (sgiad adll (n.n_u.uJ il Cigajg
e.b_mJLx e>huaiopain LA LS Lj.n.m ol

Jao ah w Gl (s 2 8a Giaaug
Ui olelgyll

« Adhesive wear (smearing)

It is like most other lubrication-related
damage, occurs between two mating
surfaces It is often a material transfer from
one surface to another with friction heat

Gsalll JSGll o

oh o g Joay jlagil ol e li g
cljal Jlaiil aic aiiig leo puliaio juro—wal
ojlpall dauii p 3l (ol @wns ab s o
g Bl o axilidl
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Damage/Failure Modes Siljlgidl glgil |
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Damage/Failure Modes Siljlgidl glgil
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BEARINGS STANDARD

ari S goo il Glll dieal (ol augiill sg.i
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You can learn a lot about a bearing just from
its part number.

For Example, Bearing no. : 6203ZZ

6 =Type Code
2 =Series
03 =Bore
ZZ = Suffix
The method is followed universally

1- For the type codes:

Self-aligning ball bearing "For example 1206"

Wide self-aligning ball bearing "For example 2206"

Self-aligning roller bearing or Spherical Roller bearing "For example 22206"
Wide self-aligning roller bearing "For example 23022,24122"

Double-row angular contact ball bearing "For example 3206"

Taper Roller bearing "For example 30306,31306,33306"

Double-row deep groove ball bearing “"For example 4206"

Thrust ball bearing, Single direction "For example 51106"

Thrust ball bearing, double direction "For example 52106"

Thrust ball bearing, Single direction, with sphered Housing Washer "For
example 53106"

Single-row deep groove ball bearing "For example 6206, 61906, 62206"
Thin section single-row deep groove ball bearing "For example 16006"
Single-row angular contact bearing. "For example 7206"

Cylindrical Roller Thrust bearing. “For example 81106"

BEARINGS STANDARD
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For an inch bearing, the first digit is R:
R, RLS, RMS, EE Inch (non-metric) bearing.

2- Series identify the lightness or
the heaviness:

Extra thin section
Very thin sections
Extra light

Extra light thrust
Light

Medium

Heavy

3-Then come the bore sizesin mm:

Except for O through 3, the bore size is
simply five times the third and fourth digits
together.

0 through 3, however, are different.

00 10mm
01 12mm
02 15mm
03 17mm
04 20mm
05 25mm

4- The last suffix
is the bearing specialty:

Ball Bearing, single row, angular contact 30 degrees
Ball Bearing, single row, angular contact 30 degrees
Ball Bearing, single row, angular contact 15 degrees
Ball Bearing, single row, angular contact 25 degrees
Indicates High Load Design
Split outer ring with lubrication holes - (Self-Aligning Ball Bushing series)
One metal shield.

Two metal shields.

One metal shield, Radial Type.

, BEARINGS STANDARD
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4- The last suffix
is the bearing specialty:

Chapter 10

One rubber seal.

Two rubber seals.

Viton rubber seals for high Temperature applications.
Two rubber seals, radial type.

Single non-contact seal

Double non-contact seal

Double contact seals

With snap ring groove

Snap ring groove in outer ring, with snap ring

Brass cage

Bearing with tapered bore taper 1:12

Tapered bore - taper 1:30 (24000, 24100 series only).
Teflon seal

Smaller Clearance than C2

Smaller Clearance than CN

Normal Clearance

Clearance larger than CN

Clearance larger than C3
Clearance larger than C4

High strength, machined brass cage

Machined carbon steel cage
High strength machined brass rivet less cage with square holes, N
Pin type cage

~

Pressed steel cage, stamped metal retainer, rolling element guide
Plastic mold cage

With oil hole

Lubrication hole / lubrication groove

Machined bronze or brass cage

Spherical outside diameter and double sealed (Needle Bearings only).




o
»
W0

'ﬂ.‘.-:\\ *

Cylindrical outside diameter and double sealed (Needle Bearings only).
Dimensional change to conform to ISO standards

Angle of contact - 40° (7200, 7300, 7400 series only)

Angular contact (Inch-Size Bearings Only)

RAMSIS ENGINEERING COMPANY

Low torque tapered roller bearings

High axial load use cylindrical roller bearings
Back-to-back arrangement

Face-to-face arrangement

Tandem arrangement

Two matched, paired bearings

Flush ground

Spacer (a= spacer’s standard width dimensions)

Light preload

Normal preload

Medium preload

Heavy preload

Shell Alvania 2 grease

Shell Alvania 3 grease

Shell Alvania EP2 grease

MULTEMP SRL

Barierta JFE552

Thermosetting grease (grease for poly-lube bearings)
ISO tolerance classification

Annular groove and three lubrication holes in outer ring
Machined brass retainer rolling element guided.
Machined brass retainer, outer ring guided

Machined brass retainer, outer ring guided

Machined brass retainer, window type

Circumferential groove on bearing O.D. for snap ring
Circumferential groove on bearing O.D. and snap ring
Plastic retainer rolling element guided.
Plastic retainer, Snap type

BEARINGS STANDARD
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4- The last suffix ‘ \

is the bearing specialty: ; A

Examples J

Deep groove ball bearing

— Width serie: 0

— Diameter serie: 3

’—v 09 x 5 = 45 mm bore diameter

6/ 3|09

— Angular contact ball bearing

— Width serie: 0

— Diameter serie: 2

F 12 x 5 = 60 mm bore diameter

7]/2]12

—— Cylindrical roller bearing
> Width serie: 2

— Diameter serie: 3

09x5=
r 45 mm bore diameter

| N [2[3]09]

—— Tapered roller bearing
> Width serie: 0

> Diameter serie: 3

r ggxmfnlore diameter
3/0/3|09

Chapter 10




1 MISCONCEPTIONS
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Technical Support Team

It consists of a group of consultants from the
University, engineers and technicians with
technical and practical experience in the design,
selection, installation and maintenance of
bearing in different industries.

yuall acall guya
asolll o goyliiwil G0 acgoin Go (9
JLialg @sauai (s opaall e puially Guawsigallg

- odddl glalg) ailuag cubyig

The Technical Support Services :
: guidll @eall Cilosa

1-Determine the type and specifications of
bearing to be use.
pm_u.Laﬂ wdddl glalgy Cilaunlgog £94 3dai e

2- Help in choosing the best Solutions according
to customer needs.
. ellasll apwliall Jolall Juaal jlisl (né oscluall

3-Installation of the bearing with latest and most
accurate equipment.

&>lg Sl aldl glalgy auéyi (na oscluuoll o
il anjalll Gilasall

4-follow up assistance and make sure that
bearing is operated as efficiently as possible.

olalgyll Juz dii oo aSlillg assliall s osclauall o
oclas alely (aly

5- Help in determining the cause of bearing

failures and recommend the best solutions to

reach maximum efficiency.

ol olalgy JLLGJI it 3asad ea oxcluuall @
. oclad _nledl Jauagll Jolall Juask auagillg

6~ Provide courses for engineers and technicians

on how to choose appropriate bearing and how

to fix it and identify problems theoretically and

practically and the methods of store

diaud Gc Guiallg UJ_uJ_u_e,ajl osLuad) Culjgs ro_l_\.ru .

aaaaig bl (gpbg wiliall (il glalgy jLuial
oAl araidg bilacg biphi JSlisall
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SOLE AGENT & DISTRIBUTER

NKE

Made in Austria

NKE develops, manufactures and markets both
standard and speclal bearings for all Industrial

—
IDC® - Bearings

Made in Germany

IDC stands for and as well as
oriented thinking and quality driven processes

ASAHI

BEARING UNITS

Made in Japan

Asabhi provides High Quality Standard
bearing units and insert bearings with all
sizes of joint balls also stainless and high
temp. bearings and housings

<D
IL PN &

Made inusa NICE

RBC Bearings provides our global industrial
aerospace, and defense customers with unique
design solutions to complex problems and an
unperalieled level of service, quality, snd support
Cam Followers , Rod ends Inch special sizes

LINEAR SYSTEM

NIPPON BENRING
Made in Japan
A huge selectlon of ball
spine,slide bush , linear
systoms & Top balls
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PERL_

L TR AAT - A -

Specialized in stainless and
high temprature bearings to
fit different atmospheres

JNS

Made in Japan

We provide high quality
needle bearings (Cam
Followers and roller
followers).

EoleEe

Made in Italy

we are specialised in Free

wheels , One way Bearings

and backstop bearings and
Cages

Made in Germany
Specialized in bearing housings
fike Plummer Block Housings
Drum Take.up Bearings &
Housed Bearing Unit with
Protective Covers.

<rm: TBIMOTION

Made in Taiwan

Our main Goalis Quality &
Accuracy , we are specialized
in Linear systems & Ball
Screws

& DISTRIBUTER




Made In Germany
Our products convince through
their long lifetime High percision
Bearings , high SPEEDS and
Durability

REXNORD

Specialized in Bearings ,
Conveying Solutions,
Couplings
Gear & PT Drive Components

=\ TORRIANI
SIF GIANNI s.n.c.

Made in Italy
Specialized bearings from a
diameter of 234mm to a
diameter of 2500mm:; ball
bearings, crosser bearings,
two runway ball bearings

RULNANGS

Made in Turkey
Al kinds of ball bearings and roller bearings
to serve all kinds of industries like Petrolium
, Railways , construction and Energy
Industics
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AUTHORIZED DISTRIBUTER

COUPLING TYPES
aisligdll Culjlyhn

REXNORD COUPLINGS



' RAMSIS ENGINEERING COMPANY "

MECHANICAL COUPLINGS
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Downtown Branch

Q 2 Soliman El-Halaby St.

& 0225744910 - 02 25755833
01001225477 - 01223128763

15 02-5784150

X info@ramsis-eng.com
amr@ramsis-eng.com

6th October Branch

Q 1Al Nakheel Center

. 0238301626

12 02 38301626

= a-mustafa@ramsis-eg.com
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info@ramsis-eng.com
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