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2-)d¿(Ã|� É|<.¿Z»� -Y�Ì$=' VZ%Y �]4)PM(
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#Y [f>Ì% OyY{Ê» { *Â] Y� (ZM»Y ¾{{�³ OEf<» (D �Y t�Zy  ] [f>Ì% dÌ=iÁ -Y�ÌÌJ' Z# Á -ZTZ¨'Y �ZcD Z' {�ÁD .{Â*Â» -ZQÔeY
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1- Condition Monitoring 
2- Wear Debris Analysis 

3-Breakdown Maintenance 
4-Regular Preventive Maintenance 

5- Machinery Condition Monitoring 
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zZyW= 12%&%Âf» �Â9] &Ì/» dyYÂ<M# ÉZ»{ Á33|� UZA¿Y {Y�³ Êf¿Z%  *�{ .

YÂI �fdÌ§ dÌ§�l  .%Z/» 
O#} 5Â»�§ �{ É�Â‡' -�Â^]  G �Â'Â» �ZÌ¿ {�Â» Ê§�^» ÉYÂI VZ%Y�] YÂI �fdÌ§ dÌ§�l)Ã� $�1(Hd%Y Ã|� Ã{Y{

Ì='Ê» ¾Ì {{�³]9:[
(ft3/min) �ZÌ¿ {�Â» ÉYÂI =A

(inches) �|<dÌ% �9T =D
(inches) (Âf>Ìa V�ÂG =L
(r/min)  EÌT{ �{ �Â'Â» �Á{�ƒGY|7 =N

NM» dgZ7 �{ (Z»@$I ÉZI�|<dÌ% {Y|=' =n

{|Q (|»D d%|] Z]ft3/min 1505|» ¾%Â³�§ Ê>» �ÂfGY�' d]* YÂI Ê§Z� dÌ§�l HMF399k"» |#{�³ o.Y_g

 LÂ¿ ¾#Y  ]Z"» Z]¿D�Â'Â» Ê<§ -Z^k"»  G �Y�Z] �{ {Â*Â» ÉZ]<Ì�Z» ÉZ]"GYÂI dÌ§�l H�Â.Q [A7 ¾#Y Z] Ê§Z�  Ì]' �Â�<$]
 ÂgÁ �{Âg Ê§Z� dÌ§�l (ZÌ» ¾#Y �{  G |�  .%Z/» 5Â»�§ VZ%Y �] d%Y �ÂfGY�'L90 Z] �]Y�] ft3/min 172|»D d%|] .�Y

GYÂI  �¨/» {Z=]Y Ê§�e|� Ã{  oÌk"' Z%Z<» �ÂfGY�' -ÂaZG �#� �{ É�Z%Z* d]* �ÂG_» ÃZ!f%{ N.��¿ �{ Z] ¾#Y�]Z<]
 Ã�Y|¿Y  ] dÌ§�l ({Â] pZ] Á NGYÂI  �¨/» Ã�Y|¿Y ¾f§�³13%ÂgÁ �{Âg {�Y|¿Zf%Y Ê§Z��Y HL90Hd#Z]¿ �{  G |#{�³ Ã{Z¨f%Y 

|�  fyZ% VÂM=» Ê%|<]» X#�e �Y (D  f%Âa.
#Y UZA¿Y ÉY�]�ÂfGY�' ÃZ!f%{ �Z]~ Hr�e ¾5|» MF 399(YÂ<=] �Z$Ì' HÉZI�Z$Ì' (D �{  G)T1,T2(Ã�]] Z] �Y É�Ì³

I�Z$Ì' Á Ê<nÁ� NGYÂIÉZ(T3 ,T4)Ã�]] Z] ,"y NGYÂI �Y É�Ì³)5|» ¾#Y ÉY�] Ã|�  .%Z/»(|�  f§�³ ��¿ �{.
ÉZI�Z$Ì'T1ÁT3LZ¨'�Y  ] {�Y|¿Zf%Y ÉYÂI É{Á�Á ÉY�Y{ cm180)¾Ì»� 89% �Y Ê§Z� NÌa  ¿ZI{ LZ̈ '�Y (ÉZI�Z$Ì' Á

T2ÁT4Ã�Y|¿Z] YÂI É{Á�Á ÉY�Y{ cm30LZ¨'�Y  ] Á {�Y|¿Zf%Y 5|» �Y �'|<d] cm210|¿{Â] ¾Ì»� 89% �Y.?€% �Y Ã{Z¨f%Y Z]
É�Z»D r�e O#�ÂfGZ§ Êd»ZQ Á{ 2×2ZgZT �{ zÂd] HÊ§{Z^' O»ZG ÉZIfdÌ§ LÂ¿ H5ÁY �ÂfGZ§ (D�{  G �)Ê<nÁ� Z# ,"y (�Â GZ§ Á

Ê§Z� NÌa ÉYÂI É{Á�Á LZ¨'�Y HUÁ{ )ÃZ'ÂGÁ |<d] (�Y�M'  % �{ )�I100�Â'Â» �ZG dQZ% (U�¿ ÁÉ�'ÂÌ€»ZG �Y@§YSPSS 
(Y@Ì»Si f§Z# ÃY� �Â'Â»  ] Ê"#Z%�§ ��Z<Q ÁFeHAlHCrÁCud§�³ �Y�T É�Z»D OÌd/' Á  #@A' {�Â» .

B#Zf¿ 
f¿ Ê%��] (Y@Ì» Ã|#{�³ hQZ] ZI�Z$Ì' �#Z% Z] (Z>M# &#Y���{ H|<d] É{Á�Á Z] ,"y NGYÂI |I{ Ê» (Z"¿ O�Z7 B#Z

 Ê<=# (Y@Ì» ¾#�f$G  ] �ÂfGY�' �Â'Â» OyY{  ] ?ÌdÌ% }Â¨¿ppm 4/8(Y@Ì» ¾#Y Ê'�Z.Q  ] H|%�] 21% ] ?ÌdÌ% }Â¨¿ (Y@Ì»
d%Y |<d] É{Á�Á Z] Ê<nÁ� NGYÂI X#�e �Y �Â'Â»)OM�2.(

Ã�Z$��Y{Â$¿  >#ZE»)3(Ã�Z$� �Y{Â$¿ Z])4( ] d.>¿ ÊfyYÂ<M# dgZ7 NGYÂI LÂ¿ Ê¿ÂÌ%�³� &y |¿Á� |I{ Ê» (Z"¿ H
{�Y{ ?ÌdÌ% Ã|<#pD }Â¨¿ �Y É�Ì³Âd* �{ Ê#Y@>] �ÌcZ' NGYÂI LÂ¿ �cY  AÌf¿ �{  f�Y{ É{Á�Á .LZ¨'�Y N#Y@§Y Z]  G Ê<=» ¾#|]

 Ã�Y|¿Y  ] É{Á�Ácm307  ] (YÂ' Ê$¿ LZ¨'�Y �Y ��¿ F�� NGYÂI LÂ¿ �{ �ÌÌJ' Z»Y d§Z# d%{ ?ÌdÌ% }Â¨¿ �Y É�Y|#Za dgZ

|#Z$¿ ,#{@¿ ZI Ã{Y{ (ÂÌ%�³� &y ZÌ�  ] Y� }Â¨¿ |¿Á� ÉY  �7Ô» O]ZT �Â9] |¿YÂ' Ê» É{Á�Á .�Y Ê�Z¿ |¿YÂ' Ê»  fM¿ ¾#Y
{Â»  f§Z# Z]  G |�Z] Ê9Ì/» &#Y�� Z] NGYÂI LÂ¿ �ZfyZ%1

{�Y{ dE]Z9» ]14.[

Mudd 1-
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1728 ×4
Ã�Z¼) µÂ"�§1
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OM�)2(-Ã{Y{ Ê³|<GY�a Ê%��] �Y{Â$¿ d¨� �{ ZISiÉ{Á�Á LÂ¿ ��¿ �Y

�Ì�¿ Ê"#Z%�§ ��Z<Q (Y@Ì» HÃZ'ÂG É{Á�Á Z] ,"y NGYÂI �{Fe)¾ID(Ê<=# �Y|E» ¾#�f$G Hppm4/21Ê<=# 
8/16%Z%�§d%Y {�Y|¿Zf%Y Ê<nÁ� NGYÂI �{ ¾ID N# .Z] |<d] Ê<nÁ� NGYÂI yÂ^y�{ Zd9» ¾#Yppm102 ¾Ì] FÔfyY 

ZI Ã{Y{6d%Y ÃZ'ÂG ,"y NGYÂI �{ ZI Ã{Y{ FÔfyY �Y �f"Ì] �]Y�] .Ê» �Y{Â$¿ ¾#Y �Y ¾Ì<Y$I K#�Â' ddQ  ] {�] Êa (YÂ'
(Âf% OyY{ &y ZI Ã{Y{ dyYÂ<M#)Ã{Y{  ¿ZÌ» ZI(É{Á�Á|<d] ,"y )B1(ÃZ'ÂG ,"y É{Á�Á Á)B2(�Y T  .=* &%Á �{

{�Y{)OM�5.(
ÃZ'ÂG ,"y NGYÂI �{ UÁ�G N#Z%�§ (Y@Ì»5/6%Z%�§ d%Y |<d] Ê<nÁ� NGYÂI �{ �^<Q ¾#Y N#)OM�6.(¾Ì<Y$I

 N#Z%�§ (Y@Ì»Al)UÂÌ<»ÂgD (ÁCu)?»(Á Z]¿Âf>Ìa �{ N#Z%�§ Ã|<#Z$¿ ZÌ'�'  ]  G ÉZ]¿ZTZ'Z# ,"y NGYÂI�{ Hd%Y �Â'Â»
 ÃZ'ÂG7/24%Á18%|<d] Ê<nÁ� NGYÂI�{ ?» N#Z%�§ Á {�Y|¿Zf%Y Ê<nÁ� NGYÂI �{ UÂÌ<»ÂgD N#Z%�§ HZÌ'�f]

d%Y)OM�7Á8.(@'�YÂG }Â¨¿  G (Â><M#{  f§Z# X.e ¾#Y�]Z<])?ÌdÌ% (¾#�'pZ] |¿YÂ' Ê» �Â'Â»  ] ÉÁ�  Y� N#Z%�§ -|�

}<#�  f�Y{ (Âf>Ìa ÉZI Z]¾#Y�{ H|� {�Y{ {Â*Á  9]Y� ¾#Y @Ì¿ XÌE/']9.[d.>¿ É�f"Ì] -|� �Y �Â'Â» �{ UÁ�G N#Y@§Y Ê'�Z.=]

d%Y�Y{�Ây�] ?ÌdÌ% (Z>M# }Â¨¿ �{ ��Z<Q �#Z%  ] .
Ê<=# ?ÌdÌ% }Â¨¿ (Y@Ì» ¾#�'pZ] �{ UÂÌ<»ÂgD N#Z%�§ ({Â] pZ]ppm6/69{�Y|¿Zf%Y Ê<nÁ� NGYÂI �Y  G É�ÂfGY�'�{ 

Ã{Z¨f%YÊTÁ} Á ÊG�'  #��¿ Z] Ã{Â$¿ )1371 (d$>T �{  G |¿|Ì%�  AÌf¿ ¾#Y  ] É�Z»D Ê%��] ,# Êe  G ¾Ì�Z» mdfk» ÉZI H
�Y NÌ]90%Ê» ‘Z¨'Y ?ÌdÌ% |7 �Y NÌ] Ê³{ÂgD �Â…7 �{ [Ì<Ì»ÂgD Á UÁ�G ��Z<Q Ê¿Y�/] N#Z%�§ {�YÂ» {�Y{ dE]Z9» H|f§Y]3.[
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5Á|*�{  G  ¿Â!¿Z$I)2(Á Ê<nÁ� LÂ¿ Á{ ¾Ì] NGYÂI LÂ¿ ��¿ �Y H{Â� Ê» Ã|IZ"» Ê%��] {�Â» -Z¨� ?¿Z#�YÁ @ÌgZ¿D
d%Y �Y{ Ê<=» FÔfyY Z]¿ZTZ'Z# N#Z%�§ @A] ,"y .É{Á  ��¿ �Y Z»Y ZI)ÃZ'ÂG Á |<d] ({Â*Á -Z¨� �Y ,# †ÌI �{ É�Y{Z<=» �cY

{�Y|¿ .f» �cY ¾Ì<Y$IÊ$¿ �Y{Z<=» @Ì¿ É{Á�Á Á NGYÂI LÂ¿ O]ZE |� .
5Á|* ZI ¾Ì!¿ZÌ» ¾Ì]  >#ZE» �{)3:(ÃZ'ÂG ,"y NGYÂI H�Â'Â»  ] ?ÌdÌ% }Â¨¿ �Y É�Ì³Âd*�{5¾#�' mÌ=i �]Y�] 

d%Y�Y{ Y� ?ÌdÌ% }Â¨¿ Ê³|¿�Y{�Z] -�|T |<d] Ê<nÁ� Ê<=# VÔG ¾#Y NGYÂI .
N#Y@§Y Z] ¾Ì<Y$Ippm 4/31G ?ÌdÌ% }Â¨¿ ,"y FÔfyY �Y  B1Ê<nÁ� ÁB1¾ID N#Z%�§ (Y@Ì» Ã|»D d%|] 

(Y@Ì»�Y6/40 ]121(Y@Ì»  ] Ê<=# 3|]Z# Ê» N#Y@§Y �]Y�] .
É|<]  .'� Ê!<IZ$I)Cr(ÉZ]%Z$'  ]  *Â' Z] �^<Q Á{ �I H|I{ Ê» (Z"¿ ¾ID N#Z%�§ (Â»�D �{ ZI ¾Ì!¿ZÌ»  >#ZE» Z]

 Nk] �{ ¾f§�³ �Y�T Á [IZ] ÊMÌ¿ZM» �'pZ] Êfk%  ]  *Â' Z] Z»Y |¿�Ì³ Ê» �Y�T ?ÌdÌ% }Â¨¿ �Ìcx' d/' Â/¿ ,#  ] �Â'Â» Ê¿ZTÂ§

{Â] |IYÂy ¾ID �Y �f$G Z'Y�»  ] N#Z%�§ (Y@Ì» HUÁ�G]7.[
(Z»@$I Á UŸÂ' �Â9] �^<Q Á{ ¾#Y N#Z%�§ |I{ Ê» (Z"¿  G H|�Z] Ê» }<IZ$I�Â'Â» �|<dÌ% Z] UÂÌ<»ÂgD N#Z%�§ |¿Á�

{�Ì³ Ê» -�Â�.
ÉZI�Z"§ �Á�]  Md] H|�Z] ?ÌdÌ% -Y�ÌÌJ' �Y �cxf» Z§�� |¿YÂ' Ê$¿ NGYÂI LÂ¿ Á{�I �{ ?» N#Z%�§�{ Ê¿Z]³Z¿ �ÌÌJ'

d%Y �c“» N#Z%�§ |¿Á� -Y�ÌÌJ' �{ @Ì¿ ¾Ì�Z» -ZÌd$Q ÉY�*Y  ] wÂ]�»)OM�9Á10.(
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** H*Án.s89% �{ �Y{ Ê<=» FÔfyY {Â*Á ZÌ'�f]1%H5%�Y{ Ê<=» FÔfyY {Â*Á U|Q Á

5Á|*)3(- .'� ÉY�] ¾M¿Y{ (Â»�D ��¿ �Y Ê%��] {�Â» -Z¨� Ê%��] ZI NGYÂI É|<] 

m#{� �Z$Ì' Si FeCrAlCu
1ÃZ%Â¯ h�N(B2) a20/12a37/21a60/1a73/5a13/1

2'K0] h�N(B1) a37/8a60/40a53/2a33/6a47/3

3'K0] <KUÁ�(B1) ab77/39b00/121 b43/24a27/14a13/6

4ÃZ%Â¯ <KUÁ�(B2) b67/69b33/127 a10/6a00/23a40/4

ÉZI�Z$Ì' ¾Ì] É{Z^fTY  >#ZE»=iÁ d.TY�» d/'dÌ

Ä:Z�AË Ã�Á{ hË�{ Z, ÄKË1, ¾**Z% ‚*@!% ¾ËY�{)1/3/85dË $: 1/3/86(�{ Z,�Âf¯Y�% B;�{ Ä¯
BZ�AË <OY�� JZ*0¼O)<¿� h�Ë{ (d§�Ë#L J�ÂS '¿Y Äf§� �ZA] .�Â-K" ¾*¼Æ] s�Âf¯Y�% ÃZ´f�{ Á{T1

ÁT3Ä:Z�AË Ã�Á{ hË�{ <]ZË��Y {�Â"É{Z fbY �+ �Y�b f§'K¯Y�% Ä¯ ÃZ+'Ë{ ¾ËY Z] s�ÂfT1µÁY'f" �Âf¯Y�% s
Ä@eK"d%Y Ã|�  f§�³ ��¿�{ .sÁ�XÌE/' ¾#Y�{ Ã{Z¨f%Y {�Â» d=¨<» d.>¿ ){Â% ( G |�Z] Ê»  <#@I  ] r��  ] (D -Z.%Z/»

d%Y O#}:
mgY -�Z$Ì' �I |»D�{ )�ÂfGY�'()( iI:

�I |»D�{ �ÂfGY�' {�Md$Q �Y|E» j�i O�Z7 �Y(D Ê¿� ,>#{)Z>M#�{5(d$ÌT �{ LÂ¿ ¾#Y &%Â' Ê¿� ,>#{�ZfMI �I
�ÂfGY�' Z] Ê¿� ,>#{ -ZÌd$Q �ZfMI �I ÊgZ#� s��Y XÌE/' ¾#Y�{  G H|#D Ê» d%|] �ÂfGY�'MF399 120000 ��¿ �{ 5Z#�

-Y�ÌÌJ' K.<»  *�{

DÉ{Y� 
{Á�Á (Y@Ì»

�Â'Â»  ] ?ÌdÌ% 
N#Z%�§ (Y@Ì»

 �|<dÌ%(Fe) 
N#Z%�§ (Y@Ì»

�Â'Â» }<#�(Cr) 
N#Z%�§ (Y@Ì»

 (Âf>Ìa(Al) 
N#Z%�§ (Y@Ì»

 (ZTZ'Z#(Cu) 
NGYÂI 1*027/0**004/0*039/0*045/0ns 161/0
É{Á�Á 1ns 336/0ns792/0ns109/0ns467/0ns321/0
NGYÂI ×É{Á�Á 1ns 452/0ns603/0ns142/0ns406/0ns880/0

Z9y 8
LÂ$A» 11

OM�)9(-Z] ,"y NGYÂI �{ ��Z<Q |¿Á� �Y{Â$¿ 
|<d] É{Á�Á 

OM�)10(-Z] Ê<nÁ� NGYÂI �{ ��Z<Q |¿Á� �Y{Â$¿ 
ÃZ'ÂG É{Á�Á){�Y|¿Zf%Y(
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|�  f§�³ .M# HÊ'ZÌd$Q ÉZI d§YÁ ÉÁ�"Ìa dQ�% H ]Z"» ,>#{ �Y Ã{Z¨f%Y ddQ  ] �ÂfGY�' Á{ �I Ê=TYÁ ÉY  Q�@» dÌ§�l (Z>
 �ÂfGY�'�I Ê=TYÁ ÉY  Q�@» dÌ§�l HÁ� ¾#Y �Y |�  f§�³ ��¿�{hac/h 4/1|»D d%|] .r��  ] �ÂfGY�' ÃZ!f%{�I Ã�Á{ ¾#Y�{

|¿{Â$¿ O�Z7 |»D�{ O#} :5Z#� 54000000 =120000 ×hac 450=|»D�{ �Y|E»T1It1 = 

5Z#�68400000 =120000×hac 570=|»D�{ �Y|E»T3It3 = 
j- <#@I �ÌJf» �Z$Ì' �I)�ÂfGY�'()( iC:

I�ÂfGY�' �I �ÌJf»  <#@ Ã�Á{ ,#�{ ¾#|<~ �Y {pÂ$=»ˆ@*d%Y Ã|#{�³ OÌM"' .�I  <#@I ¾#Y�]Z<]�ÂfGY�' �{ Ã�Á{ �Y
-ZÌd$Q ÉZI  <#@I K$* O�Z75Á|*�{ mdfk»)4(» d%|] Ê|#D .

t-�I {Â% �ÂfGY�' )( iB:
�I {Â%�ÂfGY�' (D  <#@I Á | D�{ OiZ¨' �Y�ÂfGY�'|�Z] Ê»  .%Z/» O]ZT :

5Z#�34198000 =19802000-54000000 Bt1= It1- Ct1=
5Z#�51770000 =16630000-68400000 Bt3= It3- Ct3=

{-�I  <#@I OiZ¨'�ÂfGY�' Z] fGY�'UÂ%�»�Â|IZ� Z# (Ci – Ct1):
 <#@I OiZ¨' Y|f]Y d.>¿ ¾#Y  .%Z/» ÉY�]�ÂfGY�'(Ct1) <#@I Z] �ÂfGY�' E9<» 5ÁY|f» Z# UÂ%�»(Ct3){�³  .%Z/» #|.

Ã- <#@I  ] {Â% d.>¿(Ri/t1):
�I  <#@I  ] {Â% d.>¿  .%Z/» �Â�<$]�ÂfGY�'|#Z] Y|f]Y Xd9» �|T .>¿ �Z$Ì' �I  <#@I OiZ¨' Z# UÂ%�» �Z$Ì'  ] d

|IZ�(Ci – Ct1)Z# UÂ%�» �Z$Ì'  ] d.>¿ �Z$Ì' �I {Â% OiZ¨' �Â9<Ì$I Á|IZ�(Bi – Bt1){{�³  .%Z/» .[Ì>E' �Y ?€%

  ] ZI{Â% OiZ¨' ({Â$¿ Xd9» �|T d%Y  .%Z/» O]ZT �Z$Ì' �I  <#@I  ] {Â% d.>¿ ZI  <#@I OiZ¨' :

Ri/t1= Bi – Bt1 / Ci – Ct1 

5Á|* )4(-�ÂfGY�' ÃZ!f%{ Á{ ÉZI  <#@I T1

ÁT35Z>M# 5Âe�{ ˆY@*Y ,ÌM¨'  ] 
JZ*0¼O fÂ¿ �Âf %T1�Âf %T3

<¿Z�� dNÂ� �f*:8100 =<§� " dNÂ� 
µZË�2025000=250×8100 

�f*:10260 =<§� " dNÂ� 
µZË�2565000=250×10260 

=ËÁ�� ÄKË1, 1392000 720000 
'K¿Y� ÄKË1,Ã7425000 9405000 

<¯'Ë 8�YÂ: ÄKË1, 6800000 2320000 
JY�*¼Z% {1¼f�{ ÄKË1, 1500000 850000 
É�6Z] Á h*f�u ÄKË1, 00
�Â%Â" ¾UÁ�1*:Z¿; ÄKË1, 660000 770000 

Z, ÄKË1, fÂ¼2" 19802000 16630000 
8ÌiÂ':-d%Y 5Z#�  ] ZI  <#@I  ÌdG 

-�ÂfGY�' T1-Y�Ì$='  ] �ZÌ¿ ddQ  ] Ê¿� ,>#{ -ZÌd$Q O^§�{ �f"Ì] 144�Y �f$G dQZ% T3d%Y  fyY{�a Ê¿� ,>#{  ] .
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