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26.  

( ) 

27.   

(18 / ) 

28.   

(40–50 ) 

29.   

( ) 

30.   

(24 / ) 

31.   

(60 ) 

32.    

( ) 

33.    

( ) 

34.   2   

( ) 

35.   

( ) 

36.   
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37.      
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(3 ) 



4 

39.   

(  (Bottom)) 
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41.   2    

(  ) 

42.    
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46.   
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47.    (1 + 0.25 + 0.018 = 1.043)   

 (26.44 ) 

 

48.    
1 64 7

× +2 64 128  = 
64 7

+128 128  

 = 
71

128   

 (20 + 0.45 = 20.45)  
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(11.40 ) 
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(1.  (Power Hack Saw) 
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 2   

1.   6 mm  CS = 15 m / min 

  

(   N = 796.18 rpm, f = 79.62  mm / min) 

  (3.2)  N = 
CS
× D  

  N = 15 m / min
1 m3.14×6 mm

1,000 mm

 

  N = 796.18 rpm  

   (3.3)   f  = N × fr 

   3.4  6  mm   fr  =  0.10 mm / rev 

   f  = 796.18 rpm × 0.10 mm / rev 

  f  = 79.62  mm / min  

2.   3/8 in  CS = 70 ft / min 

  

(    N = 713.38 rpm, f = 4.25 in / min) 

  (3.2)  N = 
CS
× D     

  N = 70 ft / min
1 ft33.14×  in

12 in8

    

  N = 713.38 rpm  

  (3.3)   f  = N × fr 

  3.4  3/8 in    fr  =  0.006 in / rev 

  f  = 713.38 rpm × 0.006 in / rev 

  f = 4.28  in / min  
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)  

2.   3   

(1.   (Engine Lathe/Center Lathe/Bench Lathe) 

2.   (Vertical Turning Lathe) 

3.   (Facing Lathe Machine)) 

3.   

(  (Morse Taper; MT)) 

4.   2   

(1.    2. ) 

5.   4   

( ) 
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12.    2   
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 2   

1.   1,000 rpm ( )  

30 cm  .  .  

(     = 104.67 rad / s,  v = 942 m / min) 

 .   =   rev1,000
min

1 min
60 sec

 

    = rev16.67
sec

2  rad
1 rev

  

    =   104.67 rad / s  

 .  (4.4)  v =    D N  

    =  (30 cm) 1 m
100 cm

 (1,000 rpm) 

   v = 942  m / min  

2.   5 inch  10 m / s 

  

(    N = 1,504.59 rpm) 

   v = 10 m / s 60 s
1 min

  =   600 m / min 

      D = 5 in   =  12.7 cm 1 m
100 cm

   =   0.127 m 

  (4.4) v =    D N  

   N = v
D

  

  N = 600 m/min
3.14 × 0.127 m

 

   N = 1,504.59 rpm  



17 

3.   25 mm 

 30 m / min  

(    N = 382.17  rpm) 

  (4.6) N = 
CS
× D     

  N  = 30 m / min
1 m3.14×25 mm

1,000 mm

  

  N = 382.17 rpm  

4.   m / min  50 mm  200 rpm  

(  CS = 31.4 m / min) 

  (4.6)  N = 
CS
× D    

  CS = N ×  × D 

  CS = 200 rpm × 3.14 × 50 mm × 
1 m

1,000 mm  

  CS = 31.4 m / min   

5.  15 cm  2 cm  

1.75 cm  400 rpm  25 cm / min 

 m / min  

(    CSo = 25.12 m / min  CS = 21.98 m / min) 

   Do =   2 cm 1 m
100 cm

  =  0.02 m 

  D = 1.75 cm 1 m
100 cm

  =  0.0175 m 

  (4.6)  N = 
o

CS
× D   

  CS = N ×  × Do 

  CS = 400 rpm × 3.14 × 0.02 m 

  CS = 25.12 m / min  
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 (4.6)  N = 
CS
× D  

  CS = N ×  × D 

  CS = 400 rpm × 3.14 × 0.0175 m 

  CS = 21.98 m / min  

6.  (mm / min)  HSS  

28 m / min  600 rpm   

(    f = 48 mm / min) 

  4.6   0.08 mm / rev 

  (4.7)  f = N × fr  

  f = 600 rpm × 0.08 mm / rev  

  f = 48 mm / min   

7.    CS 1.5 in / min  0.02 in / rev  0.05 in  

(    MRR = 0.0015 in3 / min) 

  (4.8) MRR  =  Feed × Cutting Speed × Depth of Cut 

  MRR  =  0.02 in / rev × 1.5 in / min × 0.05 in  

  MRR  =  0.0015 in3
 / min  
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 1   
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12.    

(    

) 

13.    

(  ) 

14.    

(1.    

2.   

3.     

4.    

5.   

6.    

 

7.    

) 

15.  
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16.   (HSS)  

(  2 ) 

17.   3   

(1.     2.    3.  ) 
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21.   

(  Involute Gear) 

22.    

(  Hobbing) 

23.   

( ) 

24.   

( ) 

25.   

( ) 

26.   

( ) 

27.   

(  ) 

28.   

(  ) 

29.   

( ) 

30.   

( ) 
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 2   

1.   1.5 in 

 90 ft / min  

  D  =  1.5 in,  CS = 80 ft / min 

  (7.1) N = 
CS×12

D  

  N = 
80 ft / min × 12

3.14(1.5 in)  

  N = 203.82 rpm  

2.  50 mm 

 200 m / min  

  D  =  50 mm,  CS = 200 m / min 

  (7.2) N = 
1,000 CS

D    

  N = 
1,000(200 m / min)

3.14(1.5 in)    

  N =      1,273.89  rpm  

3.   500 rpm 

 160 mm  

  D  =  160 mm,  N = 500 rpm  

  (7.2) N = 
1,000 CS

D        

  CS = 
DN

1,000  

  CS = 
3.14(160 mm)(500 rpm)

1,000   

  CS = 251.2 m / min  
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4.   350 rpm 

 1/2 in  6   

  D  =  1/2 in,  N = 350 rpm,  T  =  6 Tooth 

   7.2  

 CPT    =    0.006 in / Tooth  

  (7.3) IPM  =  CPT × T × N 

  IPM  =  0.006 in / Tooth × 6 Tooth × 350 rpm  

  IPM  =  12.6  in / min  

5.   30 m / min 

 28 mm  6   

  D  =  28 mm,  CS = 30 m / min,  T  =  6 Tooth 

   7.2  

 CPT    =    0.005 in / Tooth  

  (7.2) N = 
1,000 CS

D        

  N = 
1,000(30 m / min)

3.14(28 mm)        

  N = 341.22 rpm 

  (7.3) IPM  = CPT × T × N 

  IPM  =  0.18 mm / Tooth × 6 Tooth × 341.22 rpm  

  IPM  =  368.52 mm / min  

6. /   900 rpm 

 8    350 mm / min  

  N  =  900 rpm,  IPM = 350 mm / min,  T  =  8 Tooth 

  (7.3) IPM  =  CPT × T × N 

  CPT = 
IPM
T × N        

  CPT = 
350 mm /min

8 tooth × 900 rpm        

  CPT = 0.05 mm / t  
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12.    

( ) 

13.    

( (High Speed Steel; HSS)  

14.    

(  ) 

15.    

(   

) 

16.   

(1.    2.     3.     4.  ) 

17.    

( ) 
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19.     
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20.    
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22.    
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25.    

(  180 ) 

26.    

(  90 ) 

27.    

(  )  

28.   

( ) 

29.    

( )  

30.    

(  ) 

 2    

1.   600 mm  750 mm  

 m = 2/3  10 mm 

 60, 90  100 Strokes / min 

10 mm 10 mm600 mm
L

C C

750 mmชิ	นงาน

 

   6.1  

 CS  =  100 m / min,  l  =  600 mm,  w  =  750 mm,  m  =  2/3 ,  c  =  10 mm  

 L  =  l + c + c  =  600 mm + 10 mm + 10 mm  =  620 mm 



27 

  (6.1)   N = 
1,000 CS
L(1+ m)  

  N = 

m1,000 100 min
620 mm(1 + 2/3)

 

  N =  96.58  Stroke / min 

  100  Strokes / min  

2.  600 mm  750 mm 

  m = 1/4  20 mm 

10 mm 10 mm600 mm
L

C C

750 mmชิ	นงาน

 

   6.1  

 CS  =  15 m / min,  l  =  600 mm,  m  =  1/4,  c  =  20 mm 

 L  =  l + c + c  =  600 mm + 20 mm + 20 mm  =  640 mm 

  (6.1)  N = 
1,000 CS
L(1+ m)  

  N = 

m1,000 15 min
640 mm(1 + 1/4)

 

  N = 18.75  Stroke / min  
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 1   

1.   
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2.    
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3.    
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4.   
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5.   
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6.    

( )  
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(  ) 
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10.   2   

(  ) 

11.    

( ) 

12.   

(30 ) 

13.     2  

  

(  ) 

14.    

( ) 

15.    3   

(1.  

2.  

3. ) 
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( ) 

17.    3  

(1.   

2.  

3. ) 

18.  

(1.   

 

2. ) 
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19.   

(    ) 

20.   (Mesh)  

(  1 ) 

21.     

(   ) 

22.  

( ) 

23.   

(1.  

2.  

3.  

4  

5. ) 

24.   WA 80–L 9B  

(WA -k; 

80   

L   

9    

B   ) 

25.   4   

(1.   2.    3.    4.  ) 

26.   2   

(  ) 

27.   2   

(  ) 
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28.   

(  100%) 

29.   3  

(1.   

2.  

3. ) 

30.  

(  1  50 ) 

 2    

1.    250 mm  1,100 

/   

  Vs = 
DN

1,000  

  Vs = 
3.14 × 250 mm × 1,100 r /min

1,000   

  Vs = 863.5 m / min  

2.   250 mm 

 1,200 m / min  

  Vs = 
DN

1,000   

  N = 
1,000 V

D   

  N = 
1,000(1,200 m / min)

3.14 × 250 mm   

  N = 1,528.66 rpm  
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3.   250 mm   

30 mm  2,000 rpm  0.05 mm / Pass  5 mm 

 10 m / min  

.  

.  

.  

  D  =  250 mm,  w  =  30 mm,  N  =  2,000 rpm 

   d  =  0.05 mm / Pass,  Vw = 10 m / min  

 .  Vs  = 
DN

1,000  

   Vs  = 
3.14 × 250 mm × 2,000 r /min

1,000  

   Vs  =  1,570 m / s  

 .  CSA  =  cross–feed x in–feed = wd 

   CSA  =  30 mm × 0.05 mm / Pass 

   CSA = 1.5 mm2
 / Pass  

 .  mrr  =  VwCSA 

   mrr  =  (10 m / min)(1,000 mm / m)(1.5 mm2/ Pass) 

   mrr =  15,000 mm3/ Pass  

4.   130 mm 

 250 rpm  4   

   d   =   130 mm,  N = 250 rpm,    =  4 ° 

  (6.5) Vf = d N sin   

  Vf = 3.14(130 mm)(250 rpm)(sin 4 °) 

  Vf = 7,118.65 mm / min(1 m / 1,000 mm) 

   Vf = 7.12 m / min  
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5.   250 mm 

 150 rpm  0.8 m  20 sec 

 

  d  =  250 mm,  N   =  150 rpm,   

 Vf   =  0.8 m / 20 sec  =  0.04 m / sec  =  0.04 m / sec(60 sec / 1 min)  =  2.4 m / min   

  (6.5) Vf = d N sin   

  sin  = fV
dN  

  sin  = 
2.4 m /min

3.14 × 250 mm × 150 rpm  

  sin  = 0.00002038 m / mm(1,000 mm /1 m) 

  sin  = 0.0204 

   = sin-1 (0.0204) 

   = 1.2 °  

6.   260 mm 

 70 rpm  35 mm  

  Dr  =  260 mm,  Dw = 35 mm,  Nr  =  70 rpm 

  (6.6) nw = r r

w

D N
60 D   

  nw = 
260 mm × 70 rpm

60 × 35 mm  

  nw = 8.67 rps  

7.   300 mm 

 70 rpm  35 mm  

  Dr   =   300 mm,  Dw = 35 mm,  Nr  =  70 rpm 

  Vw =  Dr Nr  

  Vw = 3.14(300 mm)(70 rpm)  

  Vw = 65,940 mm / min 1 m
1,000 mm

1 min
60 s

 

  Vw  =  1.1 m / s  


