MATERIAL REMOVAL

e Turning
— work rotates, chip forming
e Milling
— tool rotates, chip forming
e Grinding
— tool rotates, work may rotate too, no chips



CHIP FORMATION
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eCutting rate -> dist/time (RPM * cutter diam * pi)
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eFeed rate -> dist/time (rate of work motion * # teeth)



URNING

e Lathe
e Turning Center
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URNING CENTER




MILLING

 Vertical Mill
e Horizontal Mill
e Horizontal Machining Center



MILLING - HORIZONTAL MACH CENTER




MILLING - 5 AXIS MACHINING CENTER

¥3-2000




MILLING

e CNC programming
e Clamping and fixturing



CNC PROGRAMMING

G00Z20.1 Linear translation, raise bit to 0.1”
X1.Y1.382 Linear tran,to 17’ 1n X, 1.382”mnY
G01Z-0.75F10 Linear feed, -.75” in Z, Feed rate “10”
G03X1.382Y1.10.382J0.F20 CCW Arc, Start pnt, radius, arc len
G01X3.618 Linear feed, same feed rate
G03X4.Y1.38210.J0.382 CCW Arc

G01Y2.4589 Linear feed

X1.382

G03X1.Y2.61810.J-0.382 CCW Arc

G01Y1.382 Linear feed

G00Z0.1 Linear translation (raise bit)
X0.1511Y3.5 Linear translation (move to new
G01Z-0.75F10 Linear feed to -0.75 depth

M30 End of data



JIGS AND FIXTURES

e Setup time Is non-productive time

e Money is only being made while material is
being removed

e Components of setup:
— tool changes and tool calibration
— clamping part
— aligning part



AUTOMATIC TOOL CHANGING
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JIGS




AUTOMATIC SCREW MACHINES




AUTOMATIC SCREW MACHINE
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