Study to determine the presence of undercut in the cam profile

Undercut occurs when one machining step cuts into the adjacent step

If undercut is present the resulting profile does not conform to specifications //"*"\\
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No undercutting but much ripple Just right Smooth but severe undercutting
First Radius cut R1 1400
Tool Diameter Dt 219 Coordinate Tool Diameter and Angular Step to avoid Undercutting
Piece Rotation Multiplier 1.5 Controls the angular step
Tool Radius Rt 109
Piece Rotation angle 0 15° 0.026 radians
Tool Engagement angle [0 20 ° 0.3417 radians
Depth Of Cut DOC 6.3
Z dimension to cut R1 Z1 1509.4
Z dimension to cut R2 2 1502.6 at the limit of undercutting into R1
The smallest next Radius R2  R2 1393.2 at the limit of undercutting into R1
Maximum AR 72-71=R1-R2 6.802 Allowed before undercutting ensue

Max(R1-R2)  Per Plans Cam Table
Autoclerance
Undercutting Present?

5.85 Required to cut the cam at 1.5 dgrees steps

0.48
NO

We can use a side cutting End Mill parallel to the Cam axis, but requires to flip the cam around
We canuse a Ball End Mill with the spindle axis radial to the cam.




Tool Z position at

Autoclearance is simply the result of rotation by 6

one cutting step

Tool Z position at
71-72

Autoclearance is the maximum A R per step acievable with a square end tool (Rt = o)

Rt

the next cutting step

Z2

R2 is the cam radius to b
R1is the cam radius to b

R1

Autoclearance ¥

e cut at one angle point

cut at the next angle point
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Z1=R1+Rt
Z2 = R1 Cos(0) + Rt Cos(a)
R1 Sin(0) = Rt Sin(a)

This is the attitude of the part
after rotation for the next cut
R2

The Cam turns Theta degrees each step to be cut




Degrees| Lift Degrees| Lift
0.0 2.8 181.5 5.6
1.5 5.6 183.0 8.3
3.0 8.3 184.5 12.3
4.5 12.3 186.0 16.2
6.0 16.2 187.5 21.1
7.5 21.1 189.0 25.9
9.0 25.9 190.5 31.3
10.5 31.3 192.0 36.7
12.0 36.7 193.5 42.9
13.5 42.9 195.0 49.1
15.0 49.1 196.5 53.9
16.5 53.9 198.0 58.7
18.0 58.7 199.5 62.7
19.5 62.7 201.0 66.7
21.0 66.7 202.5 69.5
22.5 69.5 204.0 72.2
24.0 72.2 205.5 73.5
25.5 73.5 207.0 74.8
27.0 74.8 208.5 74.6
28.5 74.6 210.0 74.3
30.0 74.3 211.5 72.5
31.5 72.5 213.0 70.7
33.0 70.7 214.5 67.5
34.5 67.5 216.0 64.3
36.0 64.3 217.5 60.0
37.5 60.0 219.0 55.7
39.0 55.7 220.5 50.7

40.5 50.7 222.0 45.6
42.0 45.6 223.5 39.3
43.5 39.3 225.0 33.0
45.0 33.0 226.5 27.8
46.5 27.8 228.0 22.5
48.0 22.5 229.5 17.9
49.5 17.9 231.0 13.3
51.0 13.3 232.5 9.7
52.5 9.7 234.0 6.1
54.0 6.1 235.5 3.9
55.5 3.9 237.0 1.6
57.0 1.6 238.5 0.8
58.5 0.8 240.0 0.0
60.0 0.0 355.5 0.0
175.5 0.0 357.0 0.2
177.0 0.2 358.5 1.5
178.5 1.5 360.0 2.8
180.0 2.8 361.5 5.6

Degrees| Lift Degrees| Lift

0 5 184.5 0.4

1.5 2.9 186 0

3 0.8 304.5 0

4.5 0.4 306 0.2

6 0 307.5 1.7
124.5 0 309 3.2
126 0.2 310.5 6.4
127.5 1.7 312 9.6
129 3.2 313.5 14.2
130.5 6.4 315 18.8
132 9.6 316.5( 24.25
133.5 14.2 318 29.7
135 18.8 319.5[ 35.55
136.5 24.25 321 41.4
138 29.7 322.5 47.1
139.5| 35.55 324 52.8
141 41.4 325.5 57.7
142.5 47.1 327 62.6
144 52.8 328.5 66.3
145.5 57.7 330 70
147 62.6 331.5 72.1
148.5 66.3 333 74.2
150 70 334.5 74.5
151.5 72.1 336 74.8
153 74.2 337.5 73.3
154.5 74.5 339 71.8
156 74.8 340.5 68.6
157.5 73.3 342 65.4
159 71.8 343.5 60.8
160.5 68.6 345 56.2
162 65.4 346.5 50.75
163.5 60.8 348 45.3
165 56.2 349.5( 39.45
166.5| 50.75 351 33.6
168 45.3 352.5 27.9
169.5| 39.45 354 22.2
171 33.6 355.5 17.3
172.5 27.9 357 12.4
174 22.2 358.5 8.7
175.5 17.3 360 5
177 12.4 361.5 2.9
178.5 8.7 363 0.8
180 5 364.5 0.4
181.5 2.9 366 0
183 0.8 367.5 0




