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-L..i.w... 0--L ,� w� � w!J..i.11 .� �.) �u.. �_;,.,,: r6..1ll C'fiJ 

.,.l.,JJ 
• 

:��UJJ�f���<� 

f'L.,JJ\ � t---' U..O_,ll �6. 4L..:i � ul J.,Wl �'JI�� 
'(i-i) �: .. (• . .l! .....iL....J • .l.J � � .--: . ti 

w.,.... . . . • . J-"' 

·• _;y:ill � � u,aliilYI . ,

-(�_,ll �) rhlll �J U\J;.j � .. 'I' 

. rk.lll '.L _;u o.ll:IJ . T' 
.�L:.. ¼_;.b.:1 .lJ..¢..NI &...... • ! 
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:�[�fl]t�B��-B<1

� � wl��')'l 
_ 
_;J,!:; W=w � �fjj _,I Jt.i;.J i.P-L � t�

. wL:. .l.....:ull ..i .P.-J �< Ub:i.....J UJ� ol � ¼...>-h! u-i--J � y..&11 �.h.i
� _;i.JI O )_p. � .J-l lJA 1.i,u � • J ...?- w4 y ..i:.c. rWll u-! t .l....di..JI Gl::u ._.., 

- : Ju � wlc� � ..H -u O I • rl.:,,JJJ ; )_p. ½-..J-l �- - - - - - - - - - - ---- - - - - . -- - - -- - - . - - . 

:�bJI .;i�.,.,,s11-\

' .wl..k.!J � �L.JI uL::.� •
. u,L,,':/1 0-l"--- u-9 6.1:u � wlc.� •

-� � u4 ..>-l wl� 0-)L....JI � � u=JI �w w1c.� •

:ii1.;�I .,;i��I -¥
·rL:..lll 0-- � � u-9 � wu.� •

-�wou�..::.k..l.....:,je
.(uljy':11) U.�YI � w.h_j dc..i.....:,j •

. u,i....Jl 4-.!W �" Jij w.h_j wL:,..1.....,j •
-� � j_,� _,I ti,� .l.P.-J .(? Jii w.h_j de�•

-•� wl�'il "-?/•i w.h_j �� •

- =rwn v-9 �1.c..i.....:u �J.n.l �.J L,-14,-1 �J i!!U4J
· • L_,,._lll · l! •�YI I .u..:.ll ; ..::........ul �6.. U..:._,ll ..:.1$ l.ll ,L)--"' � r' u. u- J ...?- - J . • . 

-�-' t.l...........dJI ,•,, -.i � �_,; ,.:.ib\+?.':11 .� ufo ..l!J � .:.J:4-?,.'J. . . 
-t� LJ .h. • ;.1 . ., .. II . � �I .:, d.J ."":(II ,� � c- L>R-_,�. tJA - ..r J_r-,• r .

J ,_, ?J lJ ·t, . o·,n w_,.i:. ��_;,.JI.��� .lc.� • .li • Y
Lilli .(..c. • · • • ..!ffi • - • •.<.. � 6..11 .� _ 11 . I<" •ft .. <. · r Y" � � u-::J . r �· LJ>-'-"" u� -

J .-,., ,D LJ---L! 't�' w_,.i:. c_)l � y,t. (rWll �y) •P 1.SJy • r
� - 1 - -.1 ..!ill � �'l.u.Jl L:...lll Ll... uc.. .:·.n uk.l..,,:,.j J ►..:-.,u-- (".J.J v YH . . J . f' Y-J ..r--- ...r"'' � 

·rh1ll � ..i:.c. • .foll

�J ..»/. 6fo t.l...cill w_,.i:. -'....o_JS u.l! rL:...ll1 � l..»f. .\:.fall J.l>.A iJS I� • i

� � �Wl o!L.t � -�_, ·c,!y...11 t.Pl&YI Jl.t.♦ � 

_/r .. •Jy,,. �Y � ..i.___,lJ

L.,? _,.i:. � ji.JI (i�L._..,JJI j.J-l) /.-, .. ill � J y �-j?. .JA L.>° y;, � J *"
J_sJ u-1=1 � (IIW) rW �_,..i.ll � r\J;..;J u,.b 4-L-JJ �-'­
LA.l.W ½P y�1 L.I -ru) -� u-- ufa (LS.lfi) �_ya).l,.)j:. '-,-':C­

�y_;ll Li_,� y.,,_,.JI �� �1 �.., ruJ �) � ofi.. c.5J..Jl
• � _;JI ..:.,L. _,.... _;ll _, J.,1.SJ4 y � a.l.<\ Li...o J ...,_ul.,..,, � Ub.D
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�lrn ½� -�L Jg'.ii wl� -04\1 � �I w41,= e:: \.:j=,,j dim ,�b (5}, e:: tb...:i -

-�1('.::� ("� 

i�I _,i �1.5.\rl J..f?'-J t) � �I.SY\ 0-> 9h_, ¼h:, � ul � 0-h..JI c__,h... -

-�1�1; yl�I yhc_, JSl:i � 

� -� �l.:JI � � ) �h i"k �� �I LJA I�! J� ,) Y=H -

-(�. 

0� .Aii\-� F-' (YU� &.u. .,� uAi 0i Y=H 0� ii* J�i � J� -

� I\ I . I . J . I.� .:i WI \_ � . t < ·- � I\ \.:j_:,,j bbi :i...i.:,�\ '�\ 
- (S", � .Y'- U!' � . lS""""' - . t..J.p.uu - (5"', <'.:. - - � 

.4J•11/!}l �I 

2 

35 / 66

كشك الهندسة



J)G. ����I L.J� ��,�I�� �y &o �l � �))=JI �y -
· '1 · · UI · 1 -� =-�- 11 · j\ ,�I o.:1WI '- .l.a'.i,u " \-- 'I 4..:,.. .:i · \.s I� , · 1-� •�1 1 

� LP- � (.) • <.s-- �!F-' . :) (.), .� <.J:P-'-"-'.l 

:i.:;,..J.:1 .}- �I Jk> �I .:1)-�I �I t� L.Ji l?l ,�b �� b_).:i J'-=::wl ½Jy.aJ� 

. �I ½J.r.. �y LJA �i b_.>� 

c-1=,l.iJI ) LYW� .:i.i,✓-u o3.:i.:=... t� Y-,LuLJ..J ,c..u)J=JI .:i�I � ��:u.a .:il../-:ll c} �.:iJ\ -

LYW�I .1J_fi\ � � ,(�I lY1 ty-,,i .:1y,:i �WI C" :i...u.Ll.JI cyb.J\J �)\

-�Jµ'll � L.JA � '2m L.J\S \jl '1l �\Jil\J .:i.llt..ll �

3 
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-: Extrusion J�+l\ , -o 

Ao� �-�b wl� o�I Lr" 4-tS � oj � c.,c. O.J4c � -:�\ 
. . 

�- c;�1 �\ � . At � t)I � �� � � yl\l J)l;.. � 
. 

. 

� .(,-o)� , J_,b � � lg] �__Ai.JI w�I -��\ � �
..:1\ - -'\ _ � J.;_..:)j o.1.b.. �� - •� �\ L,1; .. ,·,J\ • Ll.iJ\ tu':/ -::�.\\ 

.r-1 � ... .. .. .. <.Ja.1 c-4 c- � �

(f-o , ,-o ,�-o) J�;/\ � w; w\#.yJI JS�_, �Llu;/1 

.. G 
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- : �-1A.1J\ � \ �i,j,.4 Y - 0

�� c)I �\.f,_/11 Fl �b � � -: (Extrusion Ratio) �I � □

. � o.:ilJ.\ ��I • L;; A'I 
A 

- c-----
f 

.I� .il.)Jb,,l\ 

b2 ,4 J_,_.b � � .�\ � J...k. �: (Shape factor) �I J...b □

��:;, by:"JI o_jil.LJ\ b.! .., " J_,_b c)I <.i�I (Perimeter) �\ 

c.: b<i4 � L>-4 � ul <�)k'"'J o _)l.:i _ft.....al) (Circumscribed circle) 

'----J_.Ai-J_. _1 t_c.bi._J_1 · _ __.\ �� 

. ,//:,.. 

. 

'/2 /:� 
/ . ., 

.(o-o) � -(�I 

I 

. ½-Lll.ill �_,I) wy�· - : (a,) �WI �31 j □

· �L..S:b..;/1 , ..: · :.:.,\ � , o.:iWI � '3.a : 1� � -: ( F ) -::. .. 11 o .. □� . . � .• _J (S'-' <..,-1-;'-' J9 
. �I :k. _;.ui , o )yJI 4 .J.:i , �\ J,.ik. , . y1W\ _, c.:,�I 

t-3J .,,·,*JI_,("� t_;.ui J§I � . 0.5m/s c)j �J -:t\->j}I 4-c y.,i □

.:i;/ � c)c �\ t�\3 (YJW\3
c.:--4 jl.:i_µ.) � (± 2.5) c)I (± 0.25) .-� ojb -:��\ �I ub.L.u.u □

.( J�I Flt:..� o.:iyj 

� 3 (Forward) c,rl.i} \\ -::. .. 11 .. , 1 • • .. • .  c:. .. I\ • -::.:.11 � cl I� I 1 ... ·I �� � L.J� l Q j 1 I O \ � (_)A � � (S'-' jl.4.l.C 

.('t-o) �. (Impact) '-:?'°.h.oJ (Back ward) 

8 
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�I w� tl_,.il (i-o) J5...t 

-:(Direct��\) �LI�\ J4ll f-o 

� �- · · · · .< · �I la �I 11 A.!.i:i ;. • 4...1 b. . i · .k.J1 � · · ..u-a � � t , cs, � � (Yl.J .. J � U - �.JJ

.( :Y}.::JI t} GAJI ylWI � J)l;. u.a j ) :y_,WI 

-:( Indirect· _;Ji4,A _;#, ) �ill\ J4l\ t -o 

Jlli ·<..i,ti.JI u.k.JI �y,,. b�� u,&� o�I �-�1 �.?- ufo �fall ojJ\ "t} 

. fo -� WI JJL.h\\ � ltJL .....JW\ \.i:,. . �I lli . �\Sb.�\ � .U\ b� (.j J . . . <.F • .J . .J . .J u . c..»: .. _;,=-, . 

.:i__,.L..:..A u� ��I �I J__,b d LaS �la')\ �I wl� lJ-'I .fu:-1 � wl�I 

.�la\tl �_),:JI c.} �\ J� �.0'-L 

-: (Impact) ��\ <.3�11\ o-o 

� � 0.:i......-JI ili (�I_ � �) J< .�.'a \\ i"� � . .:).J'--:JI � -.;.:i\.c. Ml

.( Chamber �_,WI) �WI_, , JS.�,a \I � .:i_P.-_,.JI t,1..faJ J.:i� �µ1 �I 

J.A.O u __ AU -�1 wl _J 10'.' .. )111JI J uu.,}J\ D� �u\. ��'/ ¼_>Lll �jJ\ � 

.(A-o)� (V-o) J5...t .(�\:JI t} � Ll�fa) c)\.c �b)tl 

· 
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0 

�l:i.....hil\ 

-: Hollow shapes ljJ�.4.l\ JLS.J}i\ J�� "\ -o 

-: 4-.u�\ ., .L\iJ 4-9 __ .I\ J\5.1u�\ .-:. ., 
.. C..,_y=-,.. � • (.j-l;U 

.�l::i .:iyic J_,b � �I c_;l� -: Stationary mandrel �.JA .:i�., 

-l\1 4.•• , ,,I � 3 y..JWI 3 .:i �I � ti _)jl J.:i�3 � li�I �I � 
.('\-o) JS_& -¼�\JI �\_►.\JI r:__G:J'/ 

.. 10 

43 / 66

كشك الهندسة



Rolling ll!JJ.l\ , -r

WLlJI 4-fu'i\ LJA.J ... ly-,i ..b. � o.:i.J4Jl 3 4..i�.t...JI LJ!ilwl \:i.\S � �->.ill: �I � 

.(\-f) � �I 4-Cl�4 .. �I tbls..a jJg->�I u� c)c

�j�.J.iJ.l 4-A�.n �1,,.,3,.,3\ "-r

:i\, .�,-i 1.::.il .., .. ,.,.a �I 4-S�\ .:i\y:-11 Ji�� �}11 � �I :;j� JJg->�I □

slab )·(�I &JA �)bloom� o.:ib A.li_>�I � �u c:..,� -½�

u-- _;ual uSl3 &JA) billet ) (->3.1..a �) rod ) (�\ JJb--1,u<i �) 

.( bloom 

.. l.½Y) �� � (.:i.J�I � �h) JJg.J.1\1 � ofo c:..,I (JS.a..JI u-a □

.( JS'-:MJI 

r.:,\ )ae cw. c:..,..a b� ySYI �I�\ �tu't\ �\.i u-a =ili->.i\\ � .1XJ D 

.�\ .. 1 ,· 

' .... 

-�l..:3 � o.:ilc �\->.ill o

. (Standard shapes) �\..ii\\ J\.S.Ji\11 . tu:/ o.:ib � □.. .. • e:. � r ., 
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\ 

:�j.U\ �� t5 J\+A f-f 

c.,I .JJ� � .J.:i- 0.H u-lxA ) YH (4 -012,, ",_11 4.1s .J�I _ ��lu) � .J�I � � 

• 1 - -\t\ · �I � · J§I •.,1 .:. .1\1- · t. I . .:. 11 · .< · · .. -<� ,· 11"'-WI . -� � U c..J-4 <...l::-7' .J U::!-: .? U�3 � u::-- . I.ff"" 

J4.J.:i � �-.hr� C:�3 .h;.;,,;J-., ho � �.J�I LlH u.k.JI -J.;.� 

4.c, __;--.,JI L}-" � I � �I "� . Vr :i y, b II! � � _J_j.ll 3 �4� w\S � 

•tfl.J�I u�\3 c>#.JJI e::-b � � (,'Jy\ �� �.'.)J Vo U� �\.i'.i/i\
• • .. U �\ • ... _ I\ _ i 1 .... C'. \_fj\ V �\..ll.l'J\ � · .,, · ..=ib ... �\ � -
�.) U:H y J';'-' '-:?""" � _y,. y ' 0 .. • ..Y'""-' c..)-4 y y.,i 

. - L ... J - - L _ 1- � � ..uc. 14 _ _ ft- _ '- I � - �\ �\ · ...
c.,� � � .. 3 f � � . � . C:...?-3 
2.u�) �.Jw\ �y.J :i,:ub �y.,i � � ( a � �3\Y.) u.iLlll 

.(ij'ly\ 

�l�I 

ho t Ju 
,r.;---""!11!::!"" _____ 1 ____ __._ ., 

+ 
,. 
' ' 

Jiu.� I � __,.ii I 

�\..b113 cS.,ill o.:i'-:!J �l '-?.:i� I� -G.:iyj u5J ,_ o..:iWI �.J� � ��'11 .kJ 

.:a<;\(,, u o\\ 

45 / 66

كشك الهندسة



0<>\.J.\��tL-t.si>� 

�&�1 . . . 

( Draft�) hi_, .b_,.& <} '½k J�I c:2k, .. ,._ c.j�I &..JI���� 

: (Y�I �� J__,b � �� YI u\.hal yi � � wsl .J..ill 0-4 � 3j 0H 

b, V\ � . ho - hi == p1 R

.Jft.J�I _µ �: R LJ1 �
.Jg.J.l.J\ 0..a..JI_, �.J..ill 0:H �ts.'.b..YI J,ak...i :/f€{ 

. . 
ots \jj laJ oJWI � � O_).J\j Y.fa �\_)..ill�\�� �\s.-:..:..;/1 01.S ljj 

.�I � JIJ_fa ,:tlfau .by:;i JSJ I�� �I ).ll.4 � I� Jfo ��YI 

�I � . •- . �-'I ul - ' • 'I - L- ... l-1.1.uU ·:us ..ill � · � �I.S.i.JI . I . .:. 'I · .... 
.. � _).Y-:--J � • • • _) • .. (.) .. .. .. (_}Q � � 

:- u..iS, .. .. · � I. A_w I\ L I .. � J.l
•� 0 •• � 0� .. .)Y-: .. • I.S, 1+'_?-l_j ,.J.'' 0A 

: �\.£.l\ ;JJ.9,) jj\ �y.l� t -'f

• LL.ia tu;/ . 1 . � ... · k"\ .• I\ I · � 4-wiw.\l J�\11 b . .l;/ �Lui � J · □C"""' ('.':. • � J LF� � ._?.- .. .. e:. • _). 

�\.lu ) .JJ-LA Lal) �ars _, ( �.b-11 , .. 15 , .,3 I Beam ) �I 

· .(,-,) � . Plate & Sheets �l.sdl3 ( Hexagonal 

:i..9.:i � Jy.-=Jl �J ( Sheets _, Strips ) �\.i..all :oJ.J4\I :lli.J�I □

:� � �'-5-ilJ 4..a3li.:i.., 

i3 
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150- 300 mm Squxrn
7....; 10 l'.I\ IJ.it1� 

50-:- 120 mm.Square 
1-l0ml'...ong

··1s:..,,j:,on1m::�qi'�
2/n1)V1M . . .. 

11111 ♦ 

Girders 

Bars Squai�s Hex agonals

Plate 

. .. .. ' 

: ;.{Jj J .il\ JA l£A e\.9.j \ 0 -r 

.4-u\..fu;/\ :i..l;.\..uJ\ :US � ·' · -� .� : Two-high UWI U\l:J\ �I .111 · 1 b □
.. • _) � .. � .. ..) (.)A. 

V-t 

(i-i-i) � 
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GJ D 

J_S � '½9 ojW\ 4-5.y,.. o�I � :(�1) �WI�\ �.Jjj\ J.a� □

� (o-,) � .(.bl��\ uH�.J.jJ �.J�\ c.m tl_fal � �) .b� 

�)).:j �.)� o_Jy--:i (o-i) � 

ts 

. (y- t-i}
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�, .. , .,ii 4,\1("uJI 4.§\..bl\ 3 4-ll_j.1\I <SJ. Jfo:"i.\ .: �WI ��)\ 4..\9_;.1\I J.a� O 

(�I �_).kl\ J\_,.JI c:4 (YI�\ F LJ� ��...9) _;bsll 0� �\_JJ 
·. u.a .J-U � �j � 3 , J.i�I � 3 o _>#JI �I _).ill CJA �) � 3 

.. �l.....ol· J\.h.il l\ • thJ �� ( 1-f �I · 1� �1 ) .�.<i Deflection �I.ff"" • ,lS"',( . j=-' _,)-'-" ( .  

J_.,, .. , .. ,1 .(��JI� Uy�� CJA.) e::�'il J.i1s:J 0:u::..I �_)� M

� �o · · .<... h.u;/1 � -� <..:u:.. � •- 11 '\ii..::JI 4-ll � t -·•1i 1�� u.,.... ( . .. (j . .. ....r-a � .J Y" 

.(w-f-,) 

��
--
�·-,-

-: .•,"i.. .-,�,.u • ·---

� �� �J : ( Send zimir ) Clwster · 4µ1 �_;.ill J.a� □

_:1, __ 3\l.J1 �t.c. uJbll 0a 4.¥)1 &�' r;..'?'i Oj.J4ll �_J.ill U).>.!# 
.(V-f) � (J -f-,) JS.Ji_ 
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0� \.,ti. I�� \..J...s::t5v \...4
. .. . .. ' 

lJ---A )�½ � u�I :i,.1§.JJ �: Tandem rolls �J\_;JI �\.J.ll\ J_ch..a □

'-?� :i..b.y JS ,Js_J�\ u�I � J.:li:i � Stands �lyJI l)A JJc J)G.. 

).___bs � oU �\_>JI J..c. � 3 -� _)bJ•u-011 �\_J.ll\ UA A.L � 

<)_,_SJ ul , . , ? .1 4-..b.. y Js: u-a e:. .JL;J\ 0J,u;J\ A.L .J-'-ll ul.9 t!ll� UA _., . (Train) 

w�h L.u .-:c:'I\ o · i l�li 12ll� .. �)U\ .� · - 1\ J · J.1 twilk . _., .. -'...r"-' � r . . �_., � � . 

. (A-,)� ((YI-£-,)�-� c:yi.JI �13 �I.J.ll\ 4-c__);.JJ � � 

Shape Rollig �-:S.Ji�J\ llAJJ.l\ ·, -f 

y.-.ui\.ri � \ g by,, .a � <.j_y:,.j J,i§\.)J.11 uSJ :4 AJ91 • u,J\ 4-li _JJ.l� 4 S.l!'�' D 
- . · 44,tu\ y_,lb.JI �I 

�) Jwj")l -�'1 w1 • 1-� .... (' •J '- :i....,\l:u..iw • Jh..c :iJ.g J tu")! . 1- >'. >'. 0.. yu � . c:- � _J,= J . (j _) _, e::. • � 
.(�-,) � .(�.l;l.h..\l �I _., I-beam . solid bar 

,: - * 
� b J._:j � .... L;;�'I" ·")! �� oJ� .bl :.1. 'I U.ll\ o� � □.. .. . ,..) .. � C--- cJ .J . .J-Ul rs e::_ 

� J� (' ,-,) �, ( , ,-r) �! _;J;jl3 .4-h.y JS J)l;. � • 

. H JS,.tl\ � .J..'.I 
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�\�\3 �->L;J\ y�I �3h �) o_.»f:. o� � �\->�l•fJ-0•ai □

-( �I.J�I u� �3 j�'jl �3 

�I J:!91.JJ I 
··� . 

. ··� 
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Blooming rolls E<lging rolls 

Stage 4 Stage 5 

Intermediate hol'iuintal Edging rolls 
and vertical rolls 

Sta.ge3 

Roughing horizont.al 
and vertical rolls 

Stage6. 

Fi'ni9hlng horizont11l 
and vertlcril rolh1 
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f th • : ·lo,. L. . . ,.:_ t I•. O:._ •.. I tt1 • � 7, tj � I •. -The main parameter o e cutting � �u -...-u.u., C-- ...,---1..,1,i,;.

- t. . .. · · ..la.JI • � �I • t..u , · .lla...JI � � - ·1 -
c...- l}-4 (..) l}A • • c---: (..) - - 09 y
4 _J.l_J LJ-"tlJI.., JS,..!JI , . , .. ,.,, � � c.s1c J�I ua .fal �.., , � _,...!..JI

• �_,lh..JI , . 1;b .�.-.u

wlS_p. ·A..a.blill o.all_, �I <.JA JS elfa c.:,l �'1 , t1-i11 ¼k, �l_p,.'j__, 

·�:,,jii__, , ( � �..?- _ �J� J.S_p. ..:.. �yb J.S_p. ) � '44, a-:J �4

�I LJA 4l:JI c.:,c o.)jljll w�I th_ft..JI � t1WI h.11 t� wlS_p-11 o�

• • \ JS_...!, 1- I . 1.� ·� �,,� ..) c.s- � <.S ..YH i..,-
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�LY\ t1-i1' �\Jc .blp.Jl <.S� rLJil__, u�I � � J,.jµ, hllill 

-: c;'its.., .. � �
: k�I 

SPEED 
�I �j � ws_A! �, �I J,...l__,c r--,Al tJA �I�_;.,, _# 

Jli:j.j'}I .i1c �_;,.JI .b....ifa .l� � J,.il-9 �I � �__, , �lill .h...11 ;;lp.__,

• c.J¾>L4 (JA j � ( �t....... ) ..fa.i �l c.:,ts.o (JA

:�lkfa 

Cutting Speed 

�i. ;hl\ � e;---blill �, r�t �1 � 1, ;,. �_p,.:j �t........ �

_ .b ..J� � <.SY\� t1-i1I w\j � w¥L. 0l <.Sy J.,o�
_, , o�I _,ll 

� wl..J.:,� � Y--" wk.� ..JJ,lj .• �I wYl _�ti.JI_ J.il_j.11 

o�� .)� unear � �_;.,, � � u\J:;_;.,, d t-- ( r. p. m) �i ;9'11

ii .J.li. ( th _;W r,ll ) ii.i..ll � � �t.-11 4J� u � _, , �fall <} � _,h

t..k.i � ..b.p Y- � _, , V _}. )4 � _}. Y-J ( m / min ) �.lll � ..fa.J4

�y.,i c4 �;ky,JI �_;,.JI _,t �I �_;,.JI ..b.py <.St .. ul..J__,.lll,·�� �I 

V= 

-: �I.ill �I tJA � � y.,i .l4-:J i:fi.,,.; �� , ul .JJ.lll 

- e

Il*d*N __ ... m / min
·1000

·,;, m I min -(�.i /fa)� �.)"-'I ••••• V .,t ...... e � 
3.14 _,l ( 2j ) �.foll �I ... 1T __,t ...... .b

mm !!ii� lJ_,u..n fo ..... d .,t ...... J
.mm l!i\� lJ_Ji.Ji.J! � ••• n d Jt .. J x � 
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CUTTING SPEEDS & ROTATION 

_,y � ( r. p. m .. ��ilB .·c}. u�. �) Ua_M,ol_JJl �J.-"I .1Ai.:i 

.;,j'-. ,.U 4t,.iU �
..;f"

.J � W:ai 

, u� �_, ·> l�!�• .lJil-� w6.._,1 t,)c, � :l.'.:Jtc.jJ J_,1� �_jj 
. 

· . ... , Ii 6.:il1 . ., 6hJ � t _ -1.l:i.i..\.J -:II • �l.w&JI YJ . -' u ., . . " ...- .. , ... c.,r-� c.r·.J

-: c,;'lts c,.sA.J •• J...I� oJ....£:. � JA'jaj � �JAM u!i oJ�.,

• � Jlj♦l1 .m.!Jl .;hi .1 

• c:11 · · · r Y-1-:,ll � (.}'16..l - yL...:. - � J • • � u-1- .2
JI.,.. _,t '-: l;�fi ri3 _ ¼J1.c. c.:.itc. y.,, � - � �.fi yL...:. .. � ;,bl oJl. .J 

• c:11 . . . . . . �ti 41.».a
• �\ill ;,J,J\ ..JAC- .4

• �\.ill J.:JI �1_,j � .s
. ( �1)1 � �L..) .. A;'irill_, � � jl.li.. .6 

. ( �- �) •• cl-..\rl o.l_P.- 4JJ -7 

( �Y.- � _ U.ly..) •• �I t.Jl .a

Economic Cutting Speed 

• JJJ!.1 Jjt... r'�' .9

• Ua .;:-l\ ·�tn .J o J.l!- 10

: 4i!.l�11 �' �.J-'11' 

A...._,ti.. ;, ji _, , � W:ai o.ll. 04 JS c)c. ��")'I �I � y.,, � 

, � JI j♦l1 � oJ �., , ( '-:-J!�I .,t U.µ rla1 ) ;,.lall �till � 

• �WI iJ.li_,, �1)1 � �t......_, , � olJt ..JAC-.J

; a,,,) ; iJ\ 

Feeding 

�I dJ.J.l �\.Lt Uaµt r1a1 �till .l:J\ � � �WI <.I'
(mm/ rev ) •• jJJ / �I c/- '+,..i\:ii 'o.l:li...J.• o.l:li..l_, •J.J.l � � t...::ay..JI 

)Ji. �.b,j �J • �I J �_,.i;ll J.;1J4 ��I <S.F.U. F j-..)4 � J.-Y- •• 

__ :J:U\:JI� • A,J].UIU.\·.:.tt�� 
.- - - \. � _,......, "i .. � - ' 

f = A = ... mm I rev ,,,.__ 
a 

L
·Ta - --· = ... min

f*n 
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:t;;: mm I rev •• A.i1 / �4 �illll _;l.li.. ••• f � 

mm2 •• �yJI �I )I � A.:..L.... ••• A 

mm-����� ••• a

min • • �.ll4 c),,.ill � (),4 j . . . ta 

r.p.m •• �.lll c}.ul.;_,.lll .l.lc. ••• n

� _,... .JA � ,.,;A .J , mm • . � � _,1,.11 �I fall AJL.... • • • L 

(.)-=I ..,WI �,� - � _,.bi.JI AJWI J_,l:a ,:P o .;4,:. , 6 - 2 � 

.· __ Lu U62.#JI �4-.l + ( l1 Gift� c.5.ll\ �_►..11 J_,l:a) + La 
r •L=L�+Ll+La - 1 

-_L , -...... �·, ... .. ,:•-:,: __-,: 
�-------;:,.__-------..i 

Lt. La 

:3�� 

, 0.5 mm/revlA_;l.li.. (t) �li-� 600 mm ( L) �_,l:a u-il�t .l_jAC,.J.z-.·� JI.» 

� o--j � .,l . 50 r.p.m ,.,;A ( n ) � � c:,I .;J,l .l.le. J' u.Jc ljJ. 
f (ta)

: J:idl 

•••• �I o--J

-L Ta=--
f*n 

600 mm = ---------,------'"--= 24
O .5 mm I rev •· �O r.p,:'.IP

min " 

t-1-J\io 

-: <r"YI � '�l tj� �_,l:a �lyi. J.zi,� <)ej �, 
D = 75 mm 
Ll = 390mm 
La = 5mm 
Lu = 5mm 
N = 75 r.p.m 
V = 20m/min 
S = 0.Smm/min 
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