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CHAPTER (1) 

FUNDAMENTAL OF MACHINE TOOLS  
1.1. Safety Precaution of Machine Tools Operation 

  pufypönf;rsm;ESifh tvkyfvkyf&mwGif tEÅ&m,frsm;vSygonf/ udk,fudkifwG,frnfhpufu 
b,fvdktEÅ&m,fay;EdkifovJ? b,fvdkumuG,f&rvJ qdkwm odxm;zdkhvdktyfygonf/  
� yxrOD;qHk;ta&;wMuD;odxm;&efvdktyfonfrSm ta&;ay:udpörsm;twGuf pufudk rnfuJhodkh 
tNrefqHk;&yf&rnfudk odxm;&ef Nzpfygonf/ ta&;ay:&yf&rnfhcvkwftm; rnfonfht&mESifhrS 
uG,fraeygapESifh/ 

� pufwGifwyfqifxm;aom tumt&Hrsm;udk udk,fhoabmESifhudk,f NyKNyifaNymif;vJ wyfqif&ef 
rMuDK;pm;ygESifh/ 

� ysufpD;csdKh,Gif;aeaom pufrsm;udk roHk;ygESifh/ aoaocsmcsmNyifNyD;rS oHk;yg/ 
� pufudk yHkrSefMuHhcdkifa&; vkyf&ygrnf/ pufudk oHk;NyD;wdkif; oefh&Sif;a&;vkyfyg/  
� wGifcHkoHk;&mwGif t0wftpm;aoaooyfoyf 0wf&ygrnf/ vnfywfaeaom Chuck ESifh 
rxdawGhygapESifh/ 

� wGifcHkvnfywf&mrSxGufvmaom oHprsm;udk vufeSifhz,fxkwf Ncif;xkwfNcif;rsdK; rvkyfygESifh/ 
� wGifcHkarmif;ESifNyD; ab;rSm&Sdaomvlrsm;ESifh pum;aNymqdkNcif; rvkyfygESifh/ tvkyfxJrSmyJ 
tm&Hkpdkuf xm;&ygrnf/ 

� azmufpuf Drilling machine udk oHk;&mwGif ypönf;udk nSyfcHk Vice rSm aocsmnSyfNyD;rS 
pufpwif vnfywfyg/ 

� puf&yfNyD;aemuf vnfywfaeaom Chuck udk &yfNzifhzrf;NyD; &yfwmrsdK;rvkyfyJ puf&yfoGm;wJh 
txd apmifhyg/ 

� pufNzifhtvkyfvkyf&mwGif arhoGm;wmrsdK; rNzpfygapeJh/ tNrJ owdeJh vkyfyg/ 
� aqmufoGm;rsm; pufud&d,mrsm;udk pepfwus odrf;qnf;yg/  
� tNrifhae&mrsm;wGif odkavSmifygu NyKwfusrvmatmif pepfwus odrf;qnf;yg/  
� tEÅ&m,fuif;pGm vkyfwwfzdkhu ta&;MuD;ygonf/ ydkNyD; em;vnfap&ef aemufa&; 
rnfhtcef;wdkif;wGif vdktyfovdk SAFETY PRECAUTION udk xnfhoGif; a&;om;oGm;ygrnf/ 

 

1.2. Fundamental of Machine Tools 

 Machine  Tools  awGudk Mother of machines  [k wifpm;ac:a0:MuNyD; tNcm;pufawG 
Nzpfay:vmatmif iSif;pufawGudk taNccHNyD; wnfaqmuf&aomaMumifh Nzpfygonf/ 
 Machine  Tools awGudk toHk;NyKNyD; Machining  pufpm;Ncif;? Forming yHkoGif;Ncif;rsm; 
vkyf&ygonf/ Machine  Tools taNccHpufrsm;rSm atmufygtwdkif;Nzpfygonf/ 

(1) Lathe Machine 

(2) Milling Machine 

(3) Drilling Machine 

(4) Shaping Machine (Shaper) 

(5) Broaching Machine 

(6) Hobbing Machine 

(7) Grinding Machine 

(8) Bench Saw Machine 

(9) Sheet Metal Shearing Machine 

(10)  Planer 

(11)  CNC Machines (Computer Numerical Control Machines) 

(A) CNC Lathe 

(B) CNC Milling 

(C) CNC Cutting 

(D) CNC Drilling   
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1.3. Basic Construction of Machine Tools 

1.3.1. Rack and Pinion  

*D,moGm;udk taNzmifhvdkufaz:xm;aom Am;wpfckudk Rack [kac:NyD; 
ywfywfvnf*D,moGm; az:xm;vSsif Pinion [kac:ygonf/ Rack and Pinion udk 
vnfywfaomtm;rS a&Ghvsm;aomtm;aNymif; csif&ifNzpfap? a&Ghvsm;aomtm;rS vnfywfaom 
tm;aNymif;csif&ifNzpfap toHk;NyKygonf/ iSif;enf;wGif vnfywfaomOD;wnfcsufeJh a&GhoGm;aom 
OD;wnfcsuftwlwlNzpfygonf/ yHkwGif *D,mudk D bufvSnfh ygu B bufudk a&GhoGm;rnfNzpfNyD; 
*D,mudk C bufvSnfh ygu A bufudk a&GhoGm;rnfNzpfygonf/ 

 
 
 
 
 
 
 
 
 

 

1.3.2. Worm and worm wheel (gear) 

Worm qdkonfrSm *D,mESifh csdwfqufEdkif&ef 'DZdkif;Nzifhaocsmckwfxm;aom Shaft 

wpfacsmif; NzpfNyD; worm wheel uawmh *D,mtrsdK;tpm;wpfck Nzpfygonf/ iSif;udk vnfywftm; 
90 'D*&DydkhcsifwJh ae&mawGrSm toHk;NyKygonf/ *D,mtcsdK;ay:rlwnfNyD; vnfywfESkef; 
aNymifvJygonf/ Oyrm worm wheel u *D,mtoGm; (40) &Sdygu Worm Shaft udk tywf(40)  
vSnfhrS worm wheel u wpfywftNynfh vnfrnfNzpfygonf/ 
 

 
 
1.3.3. Pulley and Belt Drive 

Machine tool awmfawmfrsm;rsm;udk vSsyfppfarmfwmNzifh armif;ESifNyD; &&Sdvmaom pufrSkpGrf; 
tm;udk Pulley and Belt Drive udk oHk;NyD; tm;ydkhaqmifygonf/ 
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1.3.4. Square Thread and Handwheel 

 iSif;enf;onf pufawmfawmfrsm;rsm;wGif rygrNzpf toHk;NyKonfhenf; Nzpfygonf/ yHkwGif 
Power Lead Screw yHkNzpfNyD; Square Thread eJh twGif;&pf &pfxm;aom ESpfNcrf;NyKvkyfaom 
ypönf;awGudk wGJzufoHk;ygonf/ wGifcHkwGif Carriage udk atmfwdkoGm;vdkygu onfenf;udk 
toHk;NyKygonf/ 

 
 

 
 
 txufygyHkwGif Square Thread and Handwheel udk taNccHNyD; wnfaqmufxm;ygonf/ 
Handwheel udk vSnfhaomtcg Square Thread onf a&Shudkwdk;oGm;ygonf/ aNymif;NyefvSnfhvSsif 
aemufNyefqkwfvmygonf/ 
 
1.3.5. Chain and Spocket 

iSif;enf;onf pufbD;wGif toHk;NyKonfhenf;twdkif; Nzpfygonf/  
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1.3.6. Bevel Gears 

 Bevel gear udk a'gif;vdkufvnfywftm;uae a&NyifnDvnfywftm;? tNyeftvSeftm;Nzifh 
a&NyifnDvnfywftm;uae a'gif;vdkufvnfywftm;udk aNymif;ay;&ef toHk;NyKygonf/ 
 

 
 

 
1.3.7. Reciprocating Motion 

 Reciprocating Motion qdkonfrSm vnfywftm;uae a&Shaemufa&GhEdkifaomtm;udk 
aNymif;vJay;aom enf;pepfNzpfNyD; Power Saw Machine uJhodkhaompufrsm;wGif t"du toHk;NyKyg 
onf/ 
 

 
 

 
txyfygyHkonf Reciprocating Motion udk toHk;NyKxm;aom Horizontal Band Saw Machine 

Nzpfygonf/ 
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1.4. Sample Machining 

 
 
 yHkwGifNyxm;aom ypönf;av;vkyfzdkh pufoHk;rsdK; oHk;&ygrnf/ yxrqHk; vdktyfaom 
vHk;ywf&atmif wGifcHkay:wifNyD; Turning pm;&ygrnf/ vdktyfaomvHk;ywf&ygu Milling machine 

ay:wifNyD; Cutter eJh pm;&ygrnf/ vdktyfaom taygufazmuf&ef Drilling machine ay:wifNyD; 
Drill eJh azmuf&ygrnf/ aemufqHk; wGifcHkay: NyefwifNyD; Cutting Tool eJhNzwfvdkufaomtcg 
vdkcsifaom ypönf;av; &&Sdygonf/ 
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CHAPTER (2) 

LATHE MACHINE    
  (wGifcHk) 

 
Lathe machine  udk wGifcHkvdkhac:NyD; vltrsm; &if;ESD;usGrf; 0ifwJhpuftrsdK;tpm;NzpfNyD; 

NrefrmEdkifiHwGifwGifus,fus,f toHk;NyKMuygonf/   
2.1. wGifcHkESifh bmawGvkyfEdkifovJ/ 
(1) Cutting  = wGifcHkudk toHk;NyKNyD; oHxnfrsm; NzwfEdkifNcif;? 

  

(2) Sanding  = wGifcHkwGif Work piece udk wyfqifNyD; Sand Paper Nzifh tacsmowfEdkifNcif; 
(3) Knuling  = wGifcHkwGif Work piece udk wyfqifNyD; Knuling Tool Nzifh tuGufaz:EdkifNcif;? 

 
(4)Drilling = wGifcHkwGif Work piece udk wyfqifNyD; Drill Bit Nzifh tayguf azmufEdkifNcif;?  
 

 
(5) Deformation= wGifcHkwGif 'efuJhodkh aysmhaysmif;aomt&mwyfqifNyD;  vdktyfovdk yHkaz:EdkifNcif;? 
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(6) Facing =  wGifcHkwGif Work piece udk wyfqifNyD; rsufESmNyifnSdhNcif;?  
 

 
 

(7) Turning = wGifcHkwGif Work piece udk wyfqifNyD; vHk;0ef;oGm;atmif ao;i,foGm;atmif 
vkyfEdkifNcif;? 

 

  
 
(8) Threading  =  wGifcHkudk toHk;NyKNyD; twGif;&pf tNyif&pfrsm; &pfEdkifNcif;? 

  
(9) Tapering = wGifcHkwGif Work piece udk wyfqifNyD; Taper Shaft rsm;ckwfpm; EdkifNcif;? 
rSwfcsuf/      / awygqdkonfrSm Shaft &Jh vHk;ywfMuD;&mrS ao;oGm;Ncif; Nzpfygonf/ 
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(10) Boring = wGifcHkudk toHk;NyKNyD; twGif;ayguf csJhNcif;? 
  

 
 
(11)  Chamfering =  wGifcHkudk toHk;NyKNyD; apmif;odrf;Ncif;? 

  
 

(12)  Groving =  wGifcHkudk toHk;NyKNyD; aNrmif;azmfNcif;? 

  

(13)  Grove Forming =  wGifcHkudk toHk;NyKNyD; aNrmif;azmfNcif;? yHkpHxkwfNcif;? 

  

 
(14)  General Machining = wGifcHkudk toHk;NyKNyD; vkyfief;awmfawmfrsm;rsm;udk tNcm; 
tydkud&d,mrsm; wyfqifNyD; toHk;NyKEdkifygao;onf/  
 Oyrm - vsSyfppfarmfwm udGKif;ywfwmrsdK;udk taES;vnfNyD; oHk;wmrsdK; &Sdygonf/ 
rSwfcsuf/ /yHkrSefr[kwfaom vkyfief;rsm;udk wGifcHkoHk;NyD; vkyfcsifygu wGifcHkudk txl;usGrf;usifzdkh 
vdktyfygonf/  
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 2.2.    wGifcHkqdkif&m tac:ta0:rsm;ESifh tvkyfvkyfyHk    
(1) Headstock = wGifcHk\ acgif;ydkif; 
  [wfpawmwGif t"duarmifESifay;aom armfwm? Workpiece nSyf&ef Chuck, 
armfwmuae Chuck xd vnfywftm;udk ydkhaqmifay;aom *D,mrsm;? wGifcHk vnfywfESkef;udk 
taES;tNrefvkyfay;aom *D,mabmufrsm; yg0ifygonf/ 

 
(2)Chuck = Workpiece nSyf&ef  
          csyfacgif;wGif 3 Jaw Chuck, 4 Jaw Chuck qdkNyD; ESpfrsdK;&Sdygonf/ 3 Jaw Chuck 

udk vHk;0ef;aom Workpiece rsm;udk tvG,fwulnSyf&efNzpfNyD; 4 Jaw Chuck  udk av;axmifheJh 
yHkrSefr[kwfaom Workpiece rsm;udk nSyf&efNzpfygonf/ Chuck wGif Workpiece nSyfyHkudk 
tao;pdwf az:Nyygrnf/ 
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 (3)Bedways = wGifcHkwGif ckwfpm;rnfh aqmufoGm; oGm;rnfhvrf;aMumif; 

  

  

 (4) Carriage = wGifcHkwGif u,f&dwfonf ckwfpm;rnfh aqmufoGm;udk xdef;csKyfNcif;? atmfwdk 
a&GhoGm;EdkifNcif;? acgufwkHhacgufNyef oGm;EdkifNcif;?   aqmufoGm;udk twdtus a&Shwdk;aemuf qkwf 

vkyfEdkifNcif; ponfh vkyfief;awG awmfawmfrsm;rsm; vkyfEdkif&ef wnfaqmufxm;ygonf/ 

  
(1) Toolpost  aqmufoGm;wwf&ef? (2) Compound Rest or Top Slide  aqmufoGm; udk Spindle  eJht  
NydKiftwdtusa&Shwdk;aemufqkwf vkyfEdkif&ef? (2b) Compound Rest or Top Slide  udk 'D*&Dtwd 
tusapmif;Edkif&ef? (3) Cross Slide  aqmufoGm; udk Spindle axmifhrSefus twdtusa&Shwdk; aemuf 

qkwfvkyfEdkif&ef? (4) Saddle, (5) Apron, (5a) Handwheel onf Carriage wckvHk;udk a&Gvsm; oGm;Edkif 
&ef Nzpfygonf/ 
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(5) Tailstock = aw;pawmhudk [ufpawmheJhqefusifbufwGif wyfqifxm;NyD; taygufazmuf&ef Drill 

Bit wyfqif&ef? Center mount wyfqif&efESifh tNcm; Tool rsm; wyfqif&ef Nzpfygonf/ 

   

yHkwGi f T5 onf Spindle NzpfNyD; a&Shwdk;aemufqkwfvkyf&ef T1 Handwheel udk vSnfhay; &ygrnf/ 

Spindle twGif;ydkif;udk Taper vkyfxm;NyD; Drill Bit wyfqifEdkifygonf/ T6 Clamp udk toHk;NyKNyD; 

Tailstock udk Bed ay:rSm MudKufwJh ae&mrSm xm;Edkifygonf/ T4 uawmh Spindle udk Headstock eJh 

Offset vkyfcsif&if toHk;NyKygonf/ Shaft wpfacsmif;udk Taper ckwfcsif&ifT4 udk toHk;NyKygonf/  

(6) Steady = pw,f'Dudk &Snfvsm;aom Shaft rsm;ckwfpm;&mwGif Bed ay:rSm wyfqif 

toHk;NyKygonf/  

  

(7) Follower Rest = az:vdk0g&ufudk Carriage ay:rSm wyfqif toHk;NyKygonf/  
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2.3. wGifcHk\ taNccHoabmw&m; 
 wGifcHkqdkonfrSm ckwfpm;vdkaom owÅKudk [ufpawmheJh aw;pawmhMum; wGif 
wyfqifNyD; (ypönf;ao;ygu [ufpawmhrSm wyfqifNyD;) vnfywfapyg onf/ ckwfpm;vdkaom 
tydkif;udk aqmufoGm;Nzifh twdtus ckwfpm;apNcif; Nzpfygonf/  
 

 
 
 2.4.    wGifcHk\taNccHtwdkif;twm 
 

 
  

 wGifcHkwpfvHk;\ twdkif;twmrsm;udk t"dutm;Nzifh atmufygtwdkif; wdkif;wmygonf/ 
  

A = Swing (wGifcHkay:wGif rckwfpm;cif tMuD;qHk;wifEdkifaom yrmP)? 
B = Distance between centers (wGifcHkay:wGif t&SnfqHk;wifEdkifaom yrmP)?    
C = Length of bed (Bed \ t&Snf)? 
D = Radius (one-half of swing)  
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2.5.    wGifcHk\t"du tpdwftydkif;rsm; 
 

 
 
2.5.1. Bed and ways  

wGifcHk\bufudk oGef;oHNzifh oGef;avmif;xm;NyD; bufay:rSm u,f&dwfaNy; zdkh&,f? 
aw;pawmh wifzdkh&,f Nzpfygonf/ 
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2.5.2. Headstock and Spindle 

  
 [ufpawmhonf wGifcHk\bufzufNcrf;wGif&SdNyD; av;axmifhowÅKyHk; Nzpfygonf/ 
pyef',f&Syfudk b,f,m&ifNzifh wnfaqmufxm;NyD; taES;tNref aNymif;vJEdkifaom vDbmrsm; 
&Sdygonf/ pyef',f&SyfwGif    (Chuck) csyfudk wyfqif  xm;NyD;    Precision Thrust Bearing Nzifh 
wnfaqmufxm;ygonf/ 
 

 
 
2.5.3. Carriage and Saddle 

 Cross slide, Compound slide ESifh    Toolpost wdkhudk u,f&dwfay:wGif wnf aqmufxm;NyD; 
vufNzifhvSnfhNyD; oGm;Ncif;? tvdktavsmuf    (Power feed)    oGm; Ncif; vkyfaqmifEdkifygonf/  
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2.5.4. Cross slide and compound 

 ca&mhqvdkufqdkonfrSm bufay:wGif axmifrSefus oGm;vmEdkifatmif wnfaqmufxm; 
Ncif;Nzpfygonf/ uGefaygif;qvdkufonf ca&mhqvdkufay:wGif wnfaqmufxm;NyD; vSnfhEdkifatmif 
wnfaqmufxm;ygonf/ 
 

 
 
2.5.5. Toolpost and tools 

 wl;ydkhwGif    Cutting Tool udk wyfqifygonf/ 
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2.5.6. Cutting Tool 

 
 vkyfief;ay:rlwnfNyD; aqmufoGm; a&Gwwf&ygrnf/ aqmufoGm;wkef;aeygu ausmufpufeJh 
aoG;&ygrnf/ 
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2.5.7. Lathe Center 

 
 vdyfpefwmESpfrsdK;&Sdygonf/ Rotating Center eSifh    Dead Center wdkhNzpfNyD; &dkwdwfwD;pefwmu 
ypönf;ESifhtwlvdkufvnfNyD; 'ufpefwmu ypönf;ESifhtwl rvnfyJ wGef;ay;xm;ygonf/  

 
 

 
 
 

 
'ufpefwmtoHk;NyKyHk 
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2.5.7. Lathe Dog 

 
 vdyfa'ghudk csyfwGifxdef;xm;aom ypönf;udk ulxdef;ay;&ef oHk;ygonf/ 
 

 
 

 
 
vdyfa'ghtoHk;NyKyHk 
 
2.5.8. Mandrel 

ref'&,fudk taygufygaomypönf;rsm;udk wGifcHkay:wif&ef toHk;NyKyg onf/ 

 

 
ref'&,ftoHk;NyKyHk 
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2.5.9. Face Plate 

 azhyvdyfudk csyfwyfonfae&mwGif yHkrSefr[kwfaomypönf; rsm;udk wGifcHkay:wif&ef 
toHk;NyKygonf/ 

 
 

 
 
azhyvdyftoHk;NyKyHk 
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2.6. Type of lathe (wGifcHktrsdK;tpm;rsm;)    
 

 
 
 wGifcHktrsdK;tpm;rsm;udk    CNC Lathe eJh    Manual Lathe qdkNyD; ESpfrsdK;tMurf;cGJEdkifygonf/    
Manual Lathe udk xyfcGJxm;wm trsdK;tpm;rsm; uGJ oGm;ayrJh taNccHoabmw&m;uawmh 
twlyifNzpfygonf/    CNC Lathe qdkonfrSm wGifcHkudk uGefysLwmNzifh xdef;csKyfarmif;ESifNcif; 
Nzpfygonf/  
 
2.6.1. Center Lathe 

 
• Most frequently used lathe (toHk;rsm;aom wGifcHktrsdK;tpm;) 
• Heavy duty (vkyfief;cGifoHk; wGifcHktrsdK;tpm;) 
• power drive for most tool movements (atmfwdkvkyfEdkifatmif NyKvkyfxm;) 

• Size range 12”x24” to 24”x48” - can be larger (1’ x 2’ uae    2’ x 4’ xufMuD;) 
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2.6.2. Bench Lathe 

 
 
� A bench top model usually of low power   

� used to make precision machine small work pieces 

� yg0genf;NyD; tvGefwdus&efvdktyfaom vkyfief;aom tvkyfrsm;vkyfEdkifygonf/ 
 
2.6.3. Tool room lathe 

 

 
 

• Look like engine lathe (tif*sifvdyfeJh yHkpHwl) 

• Greater accuracy (ydkNyD; wdus) 

• More versatility (ydkNyD; vG,ful) 

• Wider range of speeds and feeds (MuD;rm;aom vkyfief;udk vsSifNrefpGm vkyfEdkfif) 
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2.6.4. Turret Lathe 

  
 
Capable of performing multiple cutting operations on the same workpiece 

� Turning 

� Boring 

� Drilling 

� Thread cutting 

� Facing 

Turret lathes are very versatile 

Types of turret lathes 

� Ram-type: ram slides in a separate base on the saddle 

� Saddle type:  

� more heavily constructed 

� Used to machine large workpeiceces 

It is production lathe 

Hex turret replaces tailstock 

Multiple tools set to machine part 

High production rates  

Still may require some operator skill 
Turret Lathe wm;&yfvdyfqdkonfrSm ukefxkwfpuf&Hkrsm;wGif vsSifNrefvG,fulpGm armifESifEdkfifaom 
wGifcHktrsdK;tpm; Nzpfygonf/ 

 
2.6.5. Capstan Lathe 

 
 
 
 
 
 
 
 
 

Turret Head 

Turret Head 
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• It is production lathe 

• Used for light duty work pieces 

• Small in size as compared to turret lathe  

• It also have turret that replaces tailstock 

• Multiple tools set to machine part  

• Still may require some operator skill 

 
2.6.6. Tracer/copy lathe  

 
 
 
 
 
 
 
 
 
• Hydraulic attachment used to copy the shape of a part from a master. 

• lathe that has the ability to follow a template to copy   a shape or contour. 

• Machine tools with attachments 

• Capable of turning parts with various contours 

• A tracer finger follows the template and guides the cutting tool 

 

2.6.7. Automatic lathe  

 
An automatic lathe is a lathe (usually a metalworking lathe) whose actions are controlled 

automatically. Although all electronically controlled (CNC) lathes are automatic, they are usually 

not called by that name, as explained under "General nomenclature". The first kinds of 

automatic lathes were mechanically automated ones. 
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2.6.7. CNC lathe  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• Computer controlled 

• Wide variety of process capability 

• multiple axis 

• Indexing and contouring head 

• On- line and off- line programming available 

• Computer Numerical Controls (CNC) 

• Equipped with one or more turrets 

• Each turret is equipped with a variety of tools 

• Performs several operations on different surfaces of the work piece 

 
2.7. How to Change a Lathe Chuck (csyf Chuck udk b,fvdkaNymif;vJwwfqifovJ) 
 

 wGifcHkwGif vkyfief;taetxm;ay:rlwnfNyD; csyf (Chuck) udk aNymif;vJwwfqifzdkh 
vdktyfyg onf/ 0yfa&SmhxJrSm wGifcHkawGtrsm;MuD;&SdNyD; wcsdKhpufawGudk 3 jaw chuck udk wyfxm;NyD; 
wcsdKhpufawG udk 4 jaw chuck wyfxm;ygu csyf (Chuck) udk aNymif;vJwwfqifzdkh rvdkyJ 
oHk;csifovdk oHk;Edkifygonf/ wGifcHkwpfvHk;yJ&SdNyD; vkyfief;aygif;pHkvkyfaeNyDqdkygu Chuck udk 
aNymif;vJwwfqifzdkh vdktyfygonf/ 
 
 

CNC controller Machine Unit 
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2.7.1. Safety for Lathe Chuck Changing 

 pufudk wckckvkyfawmhr,f? NyKNyifr,fqdk&if t&ifqHk; yg0gt0ifNzpfwJh armfwmt0ifu 
rdef;udk csxm;&ygrnf/ wa,mufa,mufu Start / Stop lever udk xdrd&if pufvnfrnfr[kwfwJh 
twGuf tEÅ&m,fuif;pGm tvkyfvkyfEdkifygonf/ tm;vHk;NyD;NyD qdkygu rdef;udk NyefwifEdkifygonf/ 
tu,fí rdef;ae&meSifh wGifcHkae&mcsif; a0;aeygu Main box udk aomhcwfxm;&ygrnf/ 
 
2.7.2. Changing a Lathe Chuck 

(1) Pick the right key chuck that fits the screw heads to release them. 

 wGifcHkwGif csyf (Chuck) udk aNymif;vJwwfqifzdkhtwGuf chuck key udk toHk;NyK&ygrnf/ 

 
 
(2) Using two hands loosen the screws. 

Chuck key udk toHk;NyKNyD; vufESpfzufNzifh puludk vSnfhNzKwf&ygrnf/ 
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(3) Hold the chuck with the right hand and start releasing the screws with the left hand by 

turning the key counterclockwise and lining up the screws lines with the chuck lines. 

 

 Chuck udk nmzufvufeJhudkifxm;NyD; b,fzufvufeJh puludk avsmhNyD; tNyifqGJxkwfyg/ 
 

 
 
(4) After lining up the screws, pull the chuck with two hands towards the Tail-stock. 

pulawG NzKwfNyD;&if vufESpfzufNzifh csyfudk qGJNzKwfvdkufyg/ 
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(5) To put the other one, with a brush wipe the chuck slot to collect dirt and chips that will 

eventually clog the chuck. 

 aemufwyfrJhcsyfudk rwyfcif oefh&Sif;a&;t&ifvkyfyg/ 

 
 
(6) Wipe the spindle to make sure it does not contain chips or dirt. 

 aemufwyfrJhcsyfudk rwyfcif wGifcHkrSm usefcJhwJh csyfwyfrJhae&mukdvnf; oefh&Sif;a&;t&if 
vkyfyg/ 
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(7) With two hands, put the chuck back. 

 vufESpfzufNzifh csyfudk rNyD; wyfvdkufyg/ 

 
 
(8) Hold the chuck with the right hand and tighten the screws easily by turning the key 

clockwise. 

 nmzufvuffNzifh csyfudkudkifxm;NyD; puludk uD;Nzifh Muyfvdkufyg/ 
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(9) Using both hands, go through each screw and tighten it really good. 

vufESpfzufNzifh uD;udkudkifNyD; wif;wif;MuyfMuyf Muyfvdkufyg/ 

 
 

(10) Rotate the spindle with your hand to make sure it is not vibrating. 

 vufNzifh spindle udk vSnfhMunfhyg/ wkefcgrSkr&Sdap&ef aocsmppfaq;yg/ 

 
 
txufwGif az:NycJhwJhtwdkif; csyfaNymif;vJwyfqifwm[m vG,fulNrefqefygonf/ b,fvdkvkyf 
&rvJ odzdkhyJ vdktyfygonf/ rSefuefwJh vufudkifwl;awG oHk;zdkhawmh vdktyfygonf/ 
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2.8. How to Drill Holes on an Engine Lathe Using the Carriage 

  wGifcHk&Jh u,f&dwfrSm  Drill wyfNyD; taygufazmufenf; 
yHkrSeftm;Nzifh wGifcHkrSm taygufazmufcsif&if aw;pawmhrSm Drill wyfNyD; 

taygufazmuf ygonf/ tckenf;uawmh wl;ydkhrSm Drill bit wyfNyD; taygufazmufNcif; 
Nzpfygonf/  

 

 
 
txufygyHkwGif taygufazmufvdkaom ypönf;onf vHk;0ef;oNzifh 3 Jaw chuck rSm wyfqifygonf/ 
Drill bit udk wl;ydkhrSm wyfqifyg/ Carriage, Cross slide, Compound slide awGoHk;NyD; wl;udk 
a&GhEdkifoNzifh aw;pawmhrSm wyfwmxuf ydkNyD;vG,fulygonf/ tNcm;aumif;rGefwJh vkyfief;awG 
vkyfEdkifygonf/ 

 
2.8.1. (3) Jaw chuck toHk;NyKyHk 
 (3) Jaw chuck udkvHk;0ef;aom ypönf;rsm; wGifcHkay:wGif tvG,fwul wifEdkif&ef 
toHk;NyKyg onf/ chuck key Nzifh vSnfhvdkufygu Jaw  oHk;ckonf twlwlwuG zGifhay;Ncif; 
Muyfay;Ncif; vkyfoNzifh NzKwf& wyf& vG,fulygonf/ tm;enf;csufu vHk;0ef;aom 
ypönf;rsm;om toHk;NyKEdkifygonf/ 
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2.9. (4) Jaw Chuck Set up 

 (4) Jaw chuck udkvHk;0ef;aom ypönf;rsm;? yHkrrSefaom ypönf;rsm; wGifcHkay:wGif 
wifEdkif&ef toHk;NyKygonf/ chuck key Nzifh vSnfhvdkufygu Jaw  wpfckcsif;uyJ tvkyfvkyf 
ygonf/ 

 
 
Indicator set against work in a 4-jaw chuck. A magnetic base works as well to hold the 

indicator. 
 

(4) Jaw chuck udk yHkwGif Nyxm;onfhtwdkif; taNcwGif oHvdkuf"mwfygaom Indicator  

Nzifh csdefndSkh&ygonf/ wGifcHkusGrf;usifolwpfa,muftaeeJh bmrS rMumayrJh pwifavhvm 
olawGuawmh tcufawGhwwfygonf/ vG,fulap&ef &Sif;Nyygrnf/ ypönf;udk rwifcifrSm Jaw 

av;ckudk t&ifcsdefyg/ ypönf;t&G,ftpm;ay:rlwnfNyD; Jaw av;ckudk [xm;yg/ ypönf;xnfhNyD; 
a*smawGudk rsufESmcsif;qdkif csyfuD;Nzifh vSnfhNyD; Muyfay;yg/ b,fa*smudk b,fhavmuf 
MuyfvdkufNyDvJ rSwfxm;yg/ nDwlnDrSsMuyf ay;yg/ aemufqHk; tif'DauwmNzifh csdefNyD; Muyfay;yg/ 
pm;rnfhwl;eJh a*smwGifwyfxm;aom ypönf;eJh teD;uyfxm;NyD; vufNzifh csyfudk vSnfhNyD; 
csdefMunfhyg/ Alignment rSefrrSef csufcsif; odEdkfifygonf/ 
 usGrf;usifrSkay:rlwnfNyD; (4) Jaw chuck csdefwm enf;vrf;awG uGmEdkfifygonf/ aemufqHk; 
awmh (4) Jaw chuck xJrSm ypönf;udk center usaezdkhu vdk&if;Nzpfygonf/ usGrf;usif&m vdr®mqdkwJh 
Nrefrmpum;yHkvdkygyJ wGifcHkeJh vkyfudkifygrsm;olonf wGifcHkusGrf;usifvmrSmygyJ/  
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CHAPTER (3) 

MILLING MACHINE 
 

3.1. Introduction to Milling Machine (rdwfquf) 
 Milling Machine qdkonfrSm pufpm;Ncif; (Machining) wGif tawmftoHk;0ifaom 
puftrsdK;tpm;Nzpfygonf/ wGifcHkrSmu ckwfpm;cH&rnfh ypönf;u vnfywfaeNyD; aqmufoGm;u 
pm;ay;Ncif; Nzpfygonf/ ar;vif;rSmawmh ckwfpm;cH&rnfh ypönf;u a&Ghvsm;tpm;cH&ygonf/ 
ar;vif;pufrsm;udk wGifcHkwJhtwl taNccHpufpm;rSkawGtwGuf r&SdrNzpfpuftrsdK;tpm; Nzpfygonf/   
 
3.2. Milling machine eJh bmawG vkyfvdk&ygovJ/  
  
(1) Peripheral Milling 

 

Cutter axis parallel to surface being machined 

Cutting edges on outside periphery of cutter 
 
'Dpufpm;enf;uawmh Cutter u olh0ef&dk;rSm a&NyifnDvnfywfaeNyD; Workpiece udk ckwfpm;apNcif; 
Nzpfygonf/  
rSwfcsuf/   /Workpiece qdkonfrSm ckwfpm;vdkaomt&m 
     Cutter qdkonfrSm ckwfpm;aomt&m Cutting Tools 

 

 
 
(2) Face Milling 

Cutter axis perpendicular to surface being milled 

Cutting edges on both the end and outside periphery of the cutter  

'Dpufpm;enf;uawmh Cutter u olh0ef&dk;rSm a'gifvdkufvnfywfaeNyD; Workpiece udk ckwfpm; 
apNcif; Nzpfygonf/  
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(3) Slab Milling 

 

Basic form of peripheral milling in which the cutter width extends beyond the workpiece on 

both sides 

 
'Dpufpm;enf;uawmh Cutter u olh0ef&dk;rSm a&NyifnDvnfywfaeNyD; Workpiece udk ckwfpm;apNcif; 
Nzpfygonf/  
 

 
 

(3) Slotting 

 

Width of cutter is less than workpiece width, creating a slot in the work. 

 
'Dpufpm;enf;uawmh Cutter u Workpiece xufao;i,fNyD; Slot aNrmif;azmf&mwGif oHk;ygonf/ 
 

 
 
(4) Conventional Face Milling 

Cutter overhangs work on both sides. 
'Dpufpm;enf;uawmh Cutter u Workpiece xufMuD;NyD; rsufESmNyifpm;apNcif; Nzpfygonf/ 
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(5) High speed face milling using indexable inserts 

 
'Dpufpm;enf;uawmh High Quality Cutter udk toHk;NyKNyD; Workpiece  rsufESmNyifpm; apNcif; 
Nzpfygonf/ pufpm;NyD; rsufESmNyifonf t&nftaoG;aumif;udk &&Sdygonf/ 
 

 
 
(6) End Milling 

 
Cutter diameter is less than work width, so a slot is cut into part. 

 
End Milling pufpm;enf;uawmh toHk;rsm;NyD; Workpiece  rsufESmNyifay:rSm slot az:csifaomtcg 
toHk;NyKygonf/ Cutter uawmh end mill toHk;NyKygonf/ 
 

 
(7) Profile Milling 

Form of end milling in which the outside periphery of a flat part is cut. 

Profile Milling pufpm;enf;uawmh Workpiece  rsufESmNyifay:rSm vdktyfovdk yHkaz:csifaomtcg 
toHk;NyKygonf/ Cutter uawmh end mill toHk;NyKygonf/ 
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(8) Pocket Milling 

Another form of end milling used to mill shallow pockets into flat parts. 

 

Pocket Milling pufpm;enf;uawmh Workpiece  rsufESmNyifay:rSm shallow pockets 
yHkaz:csifaomtcg toHk;NyKygonf/ Cutter uawmh end mill toHk;NyKygonf/ 
 

 
 
(9) Surface Contouring 

 

Ball-nose cutter fed back and forth across work along a curvilinear path at close intervals to 

create a three dimensional surface form. 

 

'Dpufpm;enf;uawmh end mill udk toHk;NyKNyD; Workpiece  rsufESmNyifudk vdktyfovdkpm; apNcif; 
Nzpfygonf/ pufpm;NyD; rsufESmNyifonf t&nftaoG;aumif;udk &&Sdygonf/ 
 

 
 
(10) Gear Production 

ar;vif;pufudkoHk;NyD; *D,mawG ckwfpm;Edkifygonf/  
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(11) T-slot Milling 

 
ar;vif;pufudkoHk;NyD; tNcm;puftopfawG xkwfvkyfwJhtcgrSm oHk;ygonf/ yxrtef;ar; end mill 

udkoHk;NyD; slot t&ifazmf&ygonf/ NyD;rS T-slot milling cutter oHk;NyD; T-slot az:Ncif; Nzpfygonf/ 
 

 
 
3.3. Type of Milling Machine (ar;vif;puftrsdK;tpm;rsm;) 
 
(1) Column-and-Knee Type Milling Machines 

 

Schematic illustration of  

(a) a horizontal-spindle column-and-knee type milling machine and  

(b) vertical-spindle column-and-knee type milling machine.   
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(2) Bed-type Milling Machine 

 

Schematic illustration of a bed-type milling machine. 

 

 
 
 
(3) CNC Vertical-Spindle Milling Machine 

 

A computer numerical-control (CNC) vertical-spindle milling machine.  This machine is one of 

the most versatile machine tools.  The original vertical-spindle milling machine used in job 

shops is still referred to as a “Bridgeport”, after its manufacturer in Bridgeport, Connecticut. 
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(4) Five-Axis Profile Milling Machine 

 

Schematic illustration of a five-axis profile milling machine.  Note that there are three principal 

linear and two angular movements of machine components 

 
 
3.4. Horizontal Milling Machine 

 Horizontal Milling Machine wGif t"duyg0ifaom tpdwftydkif;rsm;rSm 
(1) Overarm 

 tdkAmtrf;qdkwm Cutter wyfzd kh Arbor udk xdef;xm;ay;zdkh Nzpfygonf/ 
 

 
(2) Arbor 

 tmAmqdkwm Cutter wyfqifzdkhNzpfNyD; vnfywftm;udk armfawmfuae &,lygonf/  
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(3) Cutter 

 uyfwmqdkwm ckwfpm;rnfh Cutting Tool NzpfNyD; vdktyfovdk aNymif;vJwyfqif ckwfpm;& 
ygonf/ 
 
(4) Column 

 aumfvefqdkwm ar;vif;pufwpfckvHk;udk xdef;xm;wJhae&mNzpfNyD; txJwGif armfwm 
wyfqifxm;ygonf/ 
 
(5) Base 

 abhqdkwm ar;vif;pufwpfckvHk;udk atmufaNcrS xdef;xm;ygonf/  
 
(6) Worktable 

 0ghawA,fqdkwm ckwfpm;vdkaom Workpiece wifzdkhNzpfNyD; tay:atmuf? ab;wdkuf? 
a&Shaemuf? tif*sifeD,mvdk X axis, Y axis, Z axis twdkif; oGm;Edkifygonf/  
 
(7) Saddle  

 quf',fqdkwm 0ghawA,fudk X axis twdkif; oGm;Edkifatmif vkyfxm;ygonf/ 
 
(8) Knee 

 eD;qdkwm 0ghawA,fudk Y axis & Z axis tay:atmuf?twGif;tNyif twdkif; oGm;Edkifatmif 
vkyfxm;ygonf/ 
 
3.5. Vertical Milling Machine 

 AmwDu,far;vif;pufuawmh Cutting Tool udk Vertical twdkif; wyfqifxm;yg onf/ 
tNcm;t"dutcsufawGuawmh Horizontal Milling Machine eJh tawmfwlygonf/ 
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3.6. Milling Tools and Cutters 

 

There are a variety of mills used, the most common being face mills and end mills 

◦ End mills are either HSS or have indexable inserts  

◦ End Mills come in a variety of geometries 

� Plain End Mills 

� Shell End Mills 

� Hollow End Mills 

ar;vif;pufeJhwGJNyD; oHk;wJh Tool awG? Cutter awG trsdK;tpm;rsm;pGm&SdNyD; t"dutm;Nzifh face mills 

and end mills wdkh Nzpfygonf/ end mills  udk xyfcGJ&if Plain End Mills, Shell End Mills, Hollow 

End Mills wdkh Nzpfygonf/ 
3.6.1. End Mill Geometry 

 
FIGURE Solid end mills are often coated. Insert tooling end mills come in a variety of sizes and 

are mounted on taper shanks. 

3.6.2. Facing Mill Geometry 

 
FIGURE Face mills come in many different designs using many different insert geometries and 

different mounting arbors. 
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3.6.3. Side Milling Geometry 
 

 
FIGURE The side-milling cutter can cut on sides and ends of the teeth, so it makes slots or 

grooves. However, only a few teeth are engaged at any one point in time, causing heavy 

torsional vibrations. The average chip thickness, hi, will be less than the feed per tooth, ft . The 

actual feed per tooth fa will be less than feed per tooth selected, Ft . 

 

3.6.4. Arbor Milling Geometry 
 

 
FIGURE Arbor (two views) used on a horizontal-spindle milling machine on left. On right, a 

gangmilling setup showing three side-milling cutters mounted on an arbor (A) with an outboard 

flywheel (B). 
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3.6.5. Helical Mill Geometry 
 

 
FIGURE The chips are formed progressively by the teeth of a plain helical-tooth 

milling cutter during up milling. 

 

3.6.6. Relieved Milling Cutter Geometry 

 
FIGURE Solid form relieved milling cutter, would be mounted on an arbor in a 

horizontal milling machine. 
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3.7. Dividing Head / Indexing Head / Sprial Head 

 
Indexing Head qdkwm ar;vif;puf&Jh 0ghawA,fay:rSm wifNyD; toHk;NyKygonf/ workpiece udk 
vdktyfaom'D*&DtwdtusvSnfhEdkifygonf/ Oyrm/  / *D,mpdwfr,fqdk&if b,fESoGm;pdwfrvJqdkwm 
twdtuswGufNyD; vSnfhay;&ygonf/ *D,moGm; 36 oGm; pdwfrnfqdkygu wpfpdwftwGuf 10 
'D*&DtwdtusvSnfhEdkifygonf/ wGufcsufyHku vG,fygonf/  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

An indexing head, also known as a dividing head or 

spiral head,
 

is a specialized tool that allows a 

workpiece to be circularly indexed; that is, easily 

and precisely rotated to preset angles or circular 

divisions. Indexing heads are usually used on the 

tables of milling machines, but may be used on 

many other machine tools including drill presses, 

grinders, and boring machines. Common jobs for a 

dividing head include machining the flutes of a 

milling cutter, cutting the teeth of a gear, milling 

curved slots, or drilling a bolt hole circle around 

the circumference of a part. 

For example, if a machinist wanted to 

index (rotate) his workpiece by 22.5 

degrees then he would turn the hand 

crank two full revolutions plus one-half of 

a turn. Since each full revolution is 9 

degrees and a half-revolution is 4.5 

degrees, the total is 22.5 (9 + 9 + 4.5 = 

22.5). The one-half turn can easily be done 

precisely using any indexing plate with an 

even number of holes and rotating to the 

halfway point (Hole #8 on the 16-hole 

ring). 

Brown and Sharpe indexing heads include 

a set of 3 indexing plates. The plates are 

marked #1, #2 and #3, or "A", "B" and "C". 

Each plate contains 6 rows of holes. Plate 

#1 or "A" has 15, 16, 17, 18, 19, and 20 

holes. Plate #2 or "B" has 21, 23, 27, 29, 

31, and 33 holes. Plate #3 or "C" has 37, 

39, 41, 43, 47, and 49 holes. 

 

t*Fvdyfvdkyg xnfhay;vdkufygw,f/ NynfhNynfh 
00bmom rNyefEdkif&if em;r vnfrSm 
pdk;vdkhyg/  
 
Oyrm/   /22.5 'D*&DvSnfhcsifw,f qdkygpdkh/ 
ab;rSm&SdwJh  vufudkifav;udk wpfywftNynfh 
vSnfh&if 9 'D*&DvnfoGm; ygonf/ 22.5 
'D*&D&&ef (9+9+4.5) qdk awmh ESpfygwfeJh 
aemufxyfwpf0uf vSnfh ay;&ygonf/  

Workpiece wyf&ef 

vSnfhay;&ef 
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CHAPTER (4) 

DRILLING MACHINE 

4.1. Introduction to Drilling Machine  (azmufpufrdwfquf) 
 wGifcHkeJhtwl 0yfa&SmhxJrSm r&SdrNzpfpufwpfrsdK;uawmh Drilling Machine azmufcHk 
Nzpfygonf/ oHk;pGJ&wm vG,fulNyD; vsSifNrefpGm vkyfudkifEdkifygonf/ azmufcHkuawmh yHkpHrsdK;pHk 
t&G,ftpm;rsdK;pHk  xkwfvkyfMuNyD; vufudkifoHk;? pmyGJwifoHk;? Murf;NyifwGif cdkifcHpGmwnf 
aqmufxm;aomazmufcHkrsm;txd us,fNyefhpGm toHk;NyKMuygonf/   
 
4.2. Type of Drilling Machine   (azmufpuftrsdK;rsdK;) 
4.2.1. vufudkifoHk;azmufpuf 

vufudkifoHk;azmufpufrsm;udk ya&m*sufqdkufawGrSm? tdrfaqmufwJhae&mawGrSm? y&dabm* 
vkyfwJhae&mawGrSm wGifwGifus,fus,f toHk;NyKygonf/ vSsyfppfNzifh oHk;ovdk b,fx&DeJhoHk; 
wmvnf; &Sdygonf/ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
vSsyfppfNzifhoHk;aom azmufpuf 

 
b,fx&DoHk; azmufpuf 
rSwfcsuf/ /b,fx&Dudk tm;NyefoGif;ay;&NyD; tm;enf;aomvkyfief;awGrSmtoHk;NyKygonf/ 
4.2.2. Magnetic Drilling Machine 

 taNcwGif oHvdkuf"mwfoGif;EdkifNyD; oHxnfawGay:rSm wifNyD;azmufEdkifaom Magnetic 

Drilling Machine udk Steel Structure vdk vkyfief;awGrSm toHk;rsm;ygonf/ 
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4.2.3. Up Right Sensitive Drilling Machine 

toHk;rsm;aompuftrsdK;tpm;NzpfNyD; oHk;pGJ&vG,foloNzifh rsm;rsm;pm;pm; ra&;awmhyg/ 

  
 
4.2.4. Up Right Drilling Machine 
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4.2.5. Radial Ram Drilling Machine 

 'DvdkpufMuD;awGuawmh tMuD;pm;ypönf;xkwfvkyfaom puf&HkMuD;awGrSm toHk;NyKygonf/ 

  

 
4.2.6. Gang Style Drilling Machine 

 
4.2.7. Multiple Spindle Drilling Machine 
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4.2.8. Micro Drill Press 

 
4.2.9. Turret drilling machine 

 
 

4.2.10. Laser Drilling Machine 
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CHAPTER (5) 

SHAPING MACHINE (SHAPPER) 

5.1. Introduction to Shaping Machine   

 Shaping Machine qdkonfrSm oHxnftMurf;xnfrsm;udk tacsmvkyf&ifaomfvnf;aumif;? 
aNrmif;azmfNcif;? rsufESmNyifnSdKhNcif; ponfhvkyfief;awGudk vdktyfovdk toHk;NyKEdkifaom 
puftrsdK;tpm; Nzpfygonf/ vufawGhwGifrl cPwNzKwf oifumrSsNzifh armif;ESifEdkifaom 
pufrsdK;Nzpfygonf/ 
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CHAPTER (6) 

HOBBING MACHINE 

6.1. Introduction to Hobbing Machine 

Hobbing machine qdkonfrSm *D,mxkwfvkyfaompufNzpfNyD; um;puf&Hk? &xm;puf&Hk? 
*D,maAmufpuf&Hk? av,mOfxkwfvkyfaompuf&Hk? aqmufvkyfa&;vkyfief;oHk;pufxkwfvkyfa&;puf&HkawG 
rSm *D,mrsdK;pHk? vSsifvSsifNrefNrefxkwfay;aompuftrsdK;tpm; Nzpfygonf/  

 

 
 txufygyHkwGif LIEBHERR CO., u xkwfvkyfaom Model-LC 200-500 The Hobbing 

Machine yHk Nzpfygonf/ 
 
6.2. Type of gears 

6.2.1. Spur gear 

 Spur gear *D,mqdkonfrSm *D,moGm;udk 0ef&dk;eJhtNydkifckwfxm;aom*D,mtrsdK;tpm;NzpfNyD; 
toHk;rsm;aom*D,mtrsdK;tpm;Nzpfygonf/ 

 
 Spur gear *D,mwpfpHkwGif i,faom*D,mudk Pinion vdkhac:NyD; MuD;aom*D,mudk Gear 

vdkhac: ygonf/ vdkaomvnfywfESkef;awG&&SdzdkhtwGuf *D,moGm;ta&twGufudk wGufcsuf&ygonf/  
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6.2.2. Helical gear 

 Helical gear *D,mqdkonfrSm *D,moGm;udk tapmif;ckwfpm;xm;NyD; 
csdwfquftm;aumif;rGef ap&ef NyKvkyfxm;Ncif; Nzpfygonf/ 
 

 
 
6.2.3. Bevel gear 

 Bevel gear *D,mqdkonfrSm a'gif;vdkufvnfywftm;udk a&NyifnDvnfywftm;udk 
aNymif;vJydkh aqmifay;Ncif; Nzpfygonf/ 

 
 
6.2.4. Gears 
 vdktyfaompuf'DZdkif;ay:rlwnfNyD; *D,mawGudk yHkpHtrsdK;rsdK; ckwfpm;toHk;NyKMuygonf/ 
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6.3. Model-LC 200-500 The Hobbing Machine 

 

6.3.1. The Machine Concept 

In gear manufacturing, the technology of high-speed dry hobbing has substantially 
reduced cutting times and machining costs while increasing workpiece quality and environmental 
protection. Originally introduced by Liebherr, this process has met with tremendous success. The 
new demands of this modern technology include higher hob and table speeds, reliable removal 
of the hot chips, and machine-wide management of the considerable process heat. The proven 
machine concept also offers a number of significant new developments: the completely 
symmetrical design of the machine’s structural components and the closed oil-circulation loop in 
the machine bed assure an extremely uniform temperature distribution and therefore thermal 
stability – important for consistently high workpiece quality. 

To take advantage of the substantially lower machining times of high-speed hobbing, 
fast load and unload cycles are required. With the newly developed automation system, the part 
change time is less than four seconds. Modular workpiece storage units expand the machine 
periphery. In the development of the overall machine concept, the “lean” philosophy was a 
central issue. The new generation Liebherr machines are compact, fast, reliable and competively 
priced. The future belongs to the new technology of high-speed dry hobbing. We are making a 
decisive contribution to this economically and ecologically important development. 
 

6.3.2. The Machine Bed 

The rigidity of the machine structure was optimized using FEA simulation. Steep side walls and 
two integrated chip augers offer efficient and reliable chip removal. This is especially important 
for dry cutting. 
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6.3.3. The Hob Head 
A maintenance free direct drive AC motor is used for the hob spindle. Drive power up to 

27 kW and speeds up to 3000 rpm offer large reserve capacity for future tool developments. For 
very high torque requirements the hob head is equipped with a reduction gear drive. The tool 
interface is offered either with a hollow shaft taper (HSK), a collet or a steep taper (ISO). 

 
 

6.3.4. Integrated roll deburring and chamfering 

Roll deburring and chamfering of the gear teeth, with removal of secondary burr, is 

suitable for bore and shaft parts. The deburring and chamfering operation is parallel to the 

main cutting time. 
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6.3.5. The Controls – Intelligence from Experience 

In standard, the machines are delivered with Siemenscontrol in connection with Siemens-

drives. 

The essential features of these advanced controls are: 

• PC based control technology 

• digital drive technology 

• integrated PLC 

• advanced field bus systems (profi bus) 

• TFT flat screen 

• optional network integration 

• dialog input tailored to gear machining 

• Teleservice 

• Diagnostic tools 

With these customer-oriented options, we satisfy the demands of the international markets. 

 
 
6.3.6. Versatile Workpiece Handling 

The tailstock column enables manual and automatic loading / unloading of bore- and 

shaft-type parts for dry and wet machining. The workpieces may optionally be clamped table-

side with high clamping force or – for shorter cycle times –with an NC tailstock arm. Liebherr 

offers automatic loading/unloading and storage systems for a wide range of workpieces. 

Furthermore, the machine can be integrated into cell or line concepts. The machine offers quick 

change-over possibilities for flexible use via a quick change system for workpiece gripper and 

fixtures. 
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6.3.7. Technical Data 
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CHAPTER (7) 

CNC MACHINES 
7.1. Introduction to CNC Machine 

 CNC qdkonfrSm Computer Numerical Control &JhtwdkaumufNzpfNyD; Machine Tool awGudk 
Computer eJh xdef;csKyfarmif;ESifNcif;Nzpfygonf/ Computer Programming eJh ckwfpm;vdkaom 
ypönf;udk t&if y&dk*&rfa&;&ygonf/ 'Dtcef;rSmawmh awmfawmfrsm;rsm;a&;&rSm Nzpfygonf/ 
avhvmvdkolrsm; Nznf;Nznf;csif; zwfoGm;yg/ twdkif;twmwpfckawmh taNccH &oGm;ygvdrfhrnf/  
 
7.2. Type of CNC Machines 

 CNC xdef;csKyfarmif;ESifwJhpufawGonf Machine Tools awGomru wu,fukefxkwfwJhpuf 
awGudkyg wyfqiftoHk;NyKvmMuygonf/ CNC xdef;csKyfarmif;ESifwJhpufawGuawmh atmufrSm 
az:Nyxm;ygonf/ 

(1) Drills 

(2) EDMs 

(3) Embroidery machines 

(4) Lathes 

(5) Milling machines 

(6) Canned cycle 

(7) Wood routers 

(8) Sheet metal works (Turret punch) 

(9) Wire bending machines 

(10) Hot-wire foam cutters 

(11) Plasma cutters 

(12) Water jet cutters 

(13) Laser cutting 

(14) Oxy-fuel 

(15) Surface grinders 

(16) Cylindrical grinders 

(17) 3D Printing 

(18) Induction hardening machines 

(19) submerged welding 

(20) knife cutting 

(21) glass cutting 
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7.3. Machine Tools Producer Country List 

 
7.4. International Standard for CNC Machines 

CNC pufawGudk EdkifiHaygif;pHk? ukrÜPDaygif;pHku pufrsdK;pHkxkwfvkyfa&mif;csaeawmh oHk;pGJol 
awGtqifaNyap&ef EdkifiHwum Standard wpfck owfrSwf&ygonf/ tJh'guawmh ISO 14649 

(STEP-NC) Nzpfygonf/ t&ifwkef;u ISO 14303 (STEP) uae aNymif;vJvmwmNzpfNyD; 
tvGefus,fNyefhyg onf/  
 
7.5. CAD / CAM 

CAD = Computer Aided Design 

CAM = Computer Aided Manufacturing 
CNC pufawGeJh qufpyfavhvm&rJhynm&yfawGuawmh CAD / CAM NzpfNyD; tvGefus,fNyefh 

ygonf/  
 
7.5. CAD Computer Aided Design 

CAD may be used to design curves and figures in two-dimensional (2D) space; or 

curves, surfaces, and solids in three-dimensional (3D) space.  

CAD is an important industrial art extensively used in many applications, including 

automotive, shipbuilding, and aerospace industries, industrial and architectural design, 

prosthetics, and many more. CAD is also widely used to produce computer animation for special 

effects in movies, advertising and technical manuals, often called DCC digital content creation. 

The modern ubiquity and power of computers means that even perfume bottles and shampoo 

dispensers are designed using techniques unheard of by engineers of the 1960s. Because of its 

enormous economic importance, CAD has been a major driving force for research in 

computational geometry, computer graphics (both hardware and software), and discrete 

differential geometry. The design of geometric models for object shapes, in particular, is 

occasionally called computer-aided geometric design (CAGD). 
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7.5.1. CAD Softwares  

The following are open sources products used widely:  2D/3D modelling 

• Art of Illusion CAD Software 

• Blender CAD Software 

• CADKEY CAD Software 

• FreeCAD CAD Software 

• KeyCreator CAD Software 

• BRL-CAD CAD Software 

• OpenSCAD CAD Software 

• ImplicitCAD CAD Software 

• pythonOCC CAD Software 

• CADEMIA  CAD Software (open source community edition no longer maintained) 

• OpenCASCADE  CAD Software (very powerful CAD library which serves as base for 

applications, e.g. FreeCAD) 

2D modelling 

• LibreCAD CAD Software 

• QCad CAD Software 

7.6. Sample Software (FreeCAD) 

FreeCAD is a free and open-source (under the LGPLv2+ license) general-purpose 

parametric 3D CAD modeler. FreeCAD is aimed directly at mechanical engineering and product 

design but also fits in a wider range of uses around engineering, such as architecture or other 

engineering specialities. FreeCAD is currently in a beta stage of development. 

 
 CNC pufawGay:cJhwmMumcJhygNyD/ enf;ynmawGu raerem;tcsdefeJhtrSs wdk;wufaewmyg/ 
wdk;wufatmifvkyfrS ukefxkwfvkyfaom ukrÜPDawGu 0,f,loHk;pGJrnf Nzpfygonf/  
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7.7. CAM Computer Aided Manufacturing 

Computer-aided manufacturing (CAM) is the use of computer software to control 

machine tools and related machinery in the manufacturing of workpieces. This is not the only 

definition for CAM, but it is the most common: CAM may also refer to the use of a computer to 

assist in all operations of a manufacturing plant, including planning, management, 

transportation and storage. Its primary purpose is to create a faster production process and 

components and tooling with more precise dimensions and material consistency, which in some 

cases, uses only the required amount of raw material (thus minimizing waste), while 

simultaneously reducing energy consumption. CAM is now a system used in schools and lower 

educational purposes. CAM is a subsequent computer-aided process after computer-aided 

design (CAD) and sometimes computer-aided engineering (CAE), as the model generated in CAD 

and verified in CAE can be input into CAM software, which then controls the machine tool. 

atmufrSmNyxm;aomyHkwGif tay:yHkonf CAM software Nzifh qGJxm;aom 3DyHkNzpfNyD; 
atmufzufuyHkoawmh CNC pufeJh ckwfpm;xm;aom ypönf;yHk Nzpfygonf/ 

 
 
7.7.1. CAM Computer Aided Manufacturing Softwares 

The top 20 largest CAM software companies, by direct revenues in year 2011, are sorted by 

revenues: 

• GibbsCAM CAM Software 

• Dassault Systèmes CAM Software 

• Siemens PLM Software CAM Software 

• Delcam CAM Software 

• Vero Software CAM Software 

• PTC CAM Software 

• Tebis CAM Software 

• Open Mind Technologies CAM Software 

• Cimatron CAM Software 

• C&G Systems CAM Software 

• Autodesk – HSM CAM Software 

• Missler Software TopSolid CAM Software 

• CNC Software CAM Software 

• CG Tech CAM Software 
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• DP Technology CAM Software 

• SolidCAM CAM Software 

• SesCoi CAM Software 

• NTT Data Engineering Systems CAM Software 

• Nihon Unisys CAM Software 

• BobCAD-CAM CAM Software 

• Geometric Technologies - CAMWorks CAM Software 

• SharpCam CAM Software 

• Surfware CAM Software 

• Dolphin CAD/CAM USA CAM Software 

• Global flight CAM Software 

• RoutCad&RoutBot CAM Software 

7.8. CAM Computer Aided Manufacturing Sample Software 

7.8.1. Delcam Software 

Delcam is a supplier of advanced CAD/CAM software for the manufacturing industry. 

The company has grown steadily since being founded formally in 1977, after initial 

development work at Cambridge University, UK. It is now a global developer of product design 

and manufacturing software, with subsidiaries and joint ventures in North America, South 

America, Europe and Asia with a total staff of over 800 people and local support provided from 

over 300 re-seller offices worldwide. It was listed on the London Stock Exchange until 6 

February 2014, when it was acquired by Autodesk. It now operates as a wholly owned, 

independently operated subsidiary of Autodesk. 

 
7.8.2. Advanced Manufacturing Solutions 

7.8.2.1. PowerSHARE 

Is a 3D CAD (Computer-aided Design) solution that runs on Microsoft Windows which 

allows for the design of 3D complex models using surfaces, solids and triangles. The software 

allows for the import of 3D point cloud data to reverse engineer 3D models. PowerSHAPE is 

used for a variety of applications including Modelling for manufacture, electrode design, mould 

and toolmaking. The code of PowerSHAPE originates from the DUCT software. 

�  
Render of 3D model assembly on PowerSHAPE. 
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�  
Robot scan using PowerINSPECT. 

 
3D model of a Pump from PowerSHAPE 

 

 

 

 

 


