Gareth Williams 		1302811

	Drawing Name/No.
	CAM_Assign_Task_1

	Description
	Aluminium Plate

	Program No.
	P1000 (main program)

	Material
	Aluminium

	Program by:
	Gareth Williams (1302811)

	Date
	15th May 2020



	Tooling and Setup Data
T2 - Ǿ12mm End Mill – Number of teeth = 2
T5 - Ǿ4mm Twist Drill - Number of teeth = 2
T6 - Ǿ5mm Twist Drill - Number of teeth = 2

G54 – Datum Point = X 0.0, Y0,0 (Bottom left hand corner of part)

Holding Method - 

I decided to clamp the part on the bed of the machine, raised by parallels so that I was able to drill all the way through the material without drilling into the bed. The location of the clamp was just below the P.C.D holes making sure that I had plenty of clearance for my drill bit. The reason I decided to clamp here was that I could carry out the whole machining operation in one go rather than having to move the job so that I could machine the profile around the outside of the part.

I decided to drill the 3 off 4mm holes first using T5 (4mm Twist Drill) in the tooling list. To work out the spindle speed for that drill bit I used the following formula.

 = 9549 RPM

I then worked out the feed rate using the following formula

                                                                                          = 0.10 x 9549 = 1909 mm/min

I then moved on to the 4 off 5mm holes on a 16mm P.C.D. I used a drilling cycle (G81).

Finally I machined the outside profile. I created a canned cycle as this saved a lot of time. The program that I created to machine the profile (P2000 Sub Program1) did not start and finish at the same point. 
The reason for this is because If I had continued to machine in the X axis after the R10 radius at the bottom right hand corner of the job, the 12mm End Mill would have clashed with my clamping device.










	N
	G
	M
	X
	Y
	Z
	R
	F
	Remarks

	10
	G21
	G90
	G54
	G40
	
	
	
	Metric dimensions, Absolute movements, Datum Point, Cutter radius compensation cancelled in case anything left over from last program.

	20
	
	M06
	T05
	
	
	
	
	Tool change, Tool holder position

	30
	G43
	
	H05
	
	
	
	
	Tool compensation On, Tool length

	40
	
	M03
	M08
	
	
	
	S9549
	Spindle rotation CW, Flood coolant ON, Spindle speed set

	50
	G00
	
	
	
	Z20.0
	
	
	Rapid Z axis

	60
	G98
	
	
	
	
	
	
	Tool to return to initial level after each canned cycle

	70
	G81
	
	X20.0
	Y10.0
	Z-10.0
	R2.0
	F1909
	Drilling Cycle, Z axis start position, Feed rate set

	80
	
	
	
	Y20.0
	
	
	
	

	90
	
	
	
	Y30.0
	
	
	
	

	100
	G99
	
	
	
	
	
	
	Tool to return to R point after each canned cycle

	110
	G80
	
	
	
	
	
	
	Canned cycle cancelled 

	120
	
	M06
	T06
	
	
	
	
	Tool Change, Tool Holder position

	130
	G43
	
	H06
	
	
	
	
	Tool compensation On, Tool length,

	140
	
	M03
	M08
	
	
	
	S7639
	Spindle rotation CW, Flood coolant ON, Spindle speed set

	150
	G00
	
	
	
	Z20.0
	
	
	Rapid Z axis

	160
	G81
	G98
	X48.50
	Y23.0
	Z-10.0
	R2.0
	F840 L0
	Drilling cycle, Centre point of P.C.D

	170
	G70
	I8.0
	J0.0
	L4
	
	
	F840
	Fixed cycle, I = Radius of PCD, J = 3’oclock, L=Number of repetitions

	180
	G80
	
	
	
	
	
	
	Canned cycle cancelled

	190
	G54
	
	
	
	
	
	
	Datum point

	200
	
	M06
	T02
	
	
	
	
	Tool Change, Tool Holder position

	210
	G43
	
	H02
	
	
	
	
	Tool compensation On, Tool length,

	220
	
	M03
	M08
	
	
	
	S3183
	Spindle rotation CW, Flood coolant ON, Spindle speed set

	230
	G41
	
	D02
	
	
	
	
	D = Diameter of tool so knows to shift half to left

	240
	G00
	
	X0.0
	Y0.0
	
	
	
	Rapid to datum

	250
	G00
	
	
	
	Z2.0
	
	
	Rapid to Z 2.0

	260
	G01
	
	
	
	Z-3.0
	
	F1082
	Feed into work to depth of 3.0mm

	270
	
	M98
	P2000
	
	
	
	
	Sub Program called

	280
	G01
	
	
	
	Z-6.0
	
	
	Feed into work to depth of 6.0mm

	290
	
	M98
	P2000
	
	
	
	
	Sub Program called

	300
	G01
	
	
	
	Z-9.0
	
	
	Feed into work to depth of 9.0mm

	310
	G80
	M05
	M09
	G40
	
	
	
	Cancel canned cycle, Spindle stop, Coolant off, Cutter radius comp - OFF

	320
	G28
	M02
	
	
	
	
	
	Return to reference point, End of program



P2000 Sub Program 1

	N
	G
	M
	X
	Y
	Z
	R
	F
	Remarks

	10
	G01
	
	X0.0
	Y24.0
	
	
	
	Linear movement

	20
	G01
	
	X18.0
	Y42.0
	
	
	
	

	30
	G01
	
	X79.0
	Y42.0
	
	
	
	

	40
	G03
	
	X85.0
	Y36.0
	
	R6.0
	
	Circular Movement CCW

	50
	G01
	
	
	Y10.0
	
	
	
	

	60
	G02
	
	X75.0
	Y0.0
	
	R10.0
	
	Circular Movement CW

	70
	G01
	
	X65.0
	Y0.0
	
	
	
	

	80
	G01
	
	
	Y-20.0
	
	
	
	

	90
	G01
	
	
	
	Z50.0
	
	
	Move cutter well clear of clamp before next cycle starts so that It does not clash.

	100
	M99
	
	
	
	
	
	
	[bookmark: _GoBack]End of sub program
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