Conjugate Cam Tutorial

Requirements and specifications:
A single cam blank with two cam paths, one master and one conjugate

A oscillating arm that is 35mm in length with an equal length conjugate arm
There will be 135 degrees between the conjugate arm and the master arm
Pivot point is 110mm in the Y direction, Omm in the X direction

Cam blank must be at least 220mm in diameter and 45 mm thick

The cam blank will have a 50.00mm bore with an ANSI square keyway in line with the common
angle at 0.0° cam rotation.

Both cam followers are 19.00mm diameter

Each path will be 10mm thick and the blank will be relieved in the center
Cam rotates in the clockwise direction

0 - 50° cam rotation, dwell at 67.50" arm angle

50 - 154° cam rotation, modified sine from 67.50° to 92.50° arm angle
154 - 205° cam rotation, modified sine from 92.50° to 42.50° arm angle
205 - 255° cam rotation, modified sine from 42.50° to 67.50" arm angle
255 -360° cam rotation, dwell at 67.50° arm angle

Note: all arm angles are from the common angle line, the line between the center of the cam
and the pivot point of the oscillating arm, in a counter clockwise direction.

General procedures:
Add and specify a cam blank

Add and specify the master cam path
Add and specify the conjugate cam path

Create the model in CAD
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Add a Cam Blank

Add a new cylinder to an empty CamTrax environment by clicking the Add New Cylinder to
Assembly icon or selecting the Insert>Insert New Cylinder to Assembly menu item.

Change the name of the cam by changing the Name Cam Blank property to ConjugateCam101
Set the Units to Metric, if needed.

Change the Blank Diameter to 225.0, this need to be somewhat larger than the maximum
diameter of the finished cam to provide enough material for the cam path extrude cuts in CAD.

Change the Blank Height to 45.00mm
Change the Bore Diameter to 50.00mm
Select ANSI Square Keyway in the Keyway property

Change the Keyway Angle to 90.0deg
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Ql. ‘ ConjugateCam101 <cambla ~ Start_Angle End_Angle Start_Offset End_Offset Start_Arm_Angle  End_Arm_Angle Motion_Type Configure Precisior]

B aCam Blank Data
Axis Y
Blank_Chamfer 1.000mm

Blank_Diameter  225.000mm
Blank_Height 45.000mm B
olor_Cam_Blan| Blac] £ LI} ¥

[OE =  ConjugateCam10d
Path_Fie il aved

E"b Cam Rotation
Cycle_Time 1.000
‘ Direction_Rotation ClockWise

RPN 50.0
El k Cam Position
X_Delta 0.000mm
¥_Detta 0.000mm
Z_Delta 0.000mm
El zHub Data

Bore_Chamfer 0.254mm
Bore_Diameter 50.000mm
Hub_Bottom_Side_ 0.000mm
Hub_Bottom_Side_| 0.000mm
Hub_Bottom_Side_ 0.000mm
Hub_Top_Sids_Chz 0.000mm
Hub_Top_Sids_Dia 0.000mm
Hub_Top_Side_Pro 0.000mm
Keyway ANS|_Square_Keyway
(Keyway,mgle 90.000deg ]
Mounting_Bushing_ Create_as_component
Mounting_Bushing_ Bushing_on_Top_Side
Mounting_Split_Tap Hone
Standard_set_scre False

Name_Cam_Blank

ConjugateCam101, x-244.593mm y:lBﬂ.ﬂJdrT;m r303731mm d:607461mm  rotXe= 300 rot¥:= 300 rotf:= 160 driveAngle:= 0.0

Screen shot of the cam blank
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Add the Master Path

Add a path to the cylinder by clicking the Insert New Path icon or selecting the Insert>Insert
New Path into Active Blank menu item.

In the cam path properties:
Change the Name Path to Master
Change the Path Surface to Top
Change the Path Type to Inside

Change the follower diameter by either entering 19 into the Follower Size Dimensional
property or select 19mm in the Follower Size Nominal property

Change the Path Depth to 12mm. Note: Although the cam specifications calls for a path
depth of 10.0mm we will create the path depth deeper to avoid any chance of zero
thickness errors when the relief is manually created in the cam blank.

Change the Path Clearance to 0.0mm
Change the Follower Type to Oscillating
Change the Arm Length to 35.0mm
Change the Pivot X to 0.0mm

Change the Pivot Y to 110.0mm

Add 4 more segments to the existing single segment by clicking on the Add Segment to Current
Path icon 4 times.

In the cam path segment grid:

Change the Start Angle, End Angle, Start Arm Angle, End Arm Angle and Motion Type
following the cam specifications.

Set the Flip Quadrant to True to move the arm to the correct side of the path.
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Al | ConjugateCam101 <Master> - LStan_Angla End_Angle Start_Offset End_Offset Start_Arm_Angle  End_Arm_Angle Motion_Type Configure Pr
5 a Cam Blank Data = m s0.0deg 101.574mm 101.874mm 67.500deg 67.500deg Dwel ][ Em |[10
CanBiani Name ConjugateCam1| | | 50.gdeg 154.0deg 101.674mm 116.880mm 67.500deg 92.500deg Modified_Sine »| [ Eat ][10
=] gn::th e Meioe 154.0deg 205.0deg 116.880mm B87.453mm §2.500deg 42.500deg Modified_Sine o [ Edit ] 1.4
| Name_Path Master ] :ZDS.Udeg 255.0deg 87.453mm 101.874mm 42.500deq 67.500deg Modified_Sine = [ Edit ] ‘HI
Heamnes, of Se il 8 255 0deg 360.0deg 101.574mm 101.874mm 67.500deg 67.500deg Dwell = [ et |14
Path_Clesed True
Path_: _Conti True |
|| m v
Path_Surface Top = —_
(Path_Typa Inside
E c Follower Data
Crowned_Follower True e "
Dual_Follower_Separation 0.000mm = /' "\
Folower_Size_Dimensional  19.000mm { x
Folower_Size_Mominal 19mm
Folower_Type Oscillating
Heavy_Stud False
Path_Clearance 0.000mm
(Path_Daptn 12.000mm ]
Translating_Offset nia
E do Arm Data
Arm_Length 35.000mm
Flip_Quadrant True
Pivot_X 0.000mm
Pivot_ 110.000mm 753
Reaction_Arm_Length 203.200mm
X_Pivot_Linear_Travel nfa
E e Conjugate Data
Conjugate_Arm_Length NiA
Conjugate_Follower_Angle  N/A
Conjugate_Follower_Center_[ N/A
Conjugate_Mlaster_CamPath MNone
F1 £ 1 0ad Nata i
Path_Clearance
ConjugateCaml0l, x-181.877mm y:-127.235mm r221.963mm d:443927mm  rotki= 90.0 rotV:=0.0 rotZ=00 driveAngle=0.0

A screen shot of the Master Cam path (view set to Top)
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Add the Conjugate Path

Add a second path to the cam by clicking the Insert New Path icon or selecting the Insert>Insert

New Path into Active Blank menu item.
Change the Name Path to Conjugate
Change the Path Surface to Bottom

Change the Path Type to Inside

Change the follower diameter by either entering 19 into the Follower Size Dimensional

property or select 19mm in the Follower Size Nominal property
Change the Path Depth to 12mm.

Change the Path Clearance to 0.0mm

Change the Conjugate Master CamPath from None to ConjugateCam101 <Master>

Change the Arm Length to 35.0mm

Change the Conjugate Follower Angle to 135.0°

f CamTra64 - [ ConjugateCaml0L in Not Saved*]
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Sk ‘ ConjugateCam101 <Conjugates ~ | Start_Angle End_Angle Start_Offset End_Offset Start_Arm_Angle  End_Arm_Angle  Motion_Type Configure
S Mloos  E e : ez : el I =
Cam_Blank_Name ConjugateCam101 : Modified_Sine - [ et
Units Metric —
B b Path Specifics Hodifad.Sioey | (!
{ Wame_Path Conjugate ) | Modified_sine - Edit
Number_of_Segments T |[Dwel & Edit
Path_Closed True
Fath_Segments_Continuous True T - v
Path_Surface Bottom
Path_Type Inside =
El ¢ Follower Data f
Crowned_Folower True |
Dual_Follower_Separation 0.000mm =
Folower_Size_Dimensional 19.000mm
Follower_Size_Nominal 19mm
Folower_Type Oscillating
Heavy_Stud False
Path_Clearance 0.000mm
Path_Depth 12.000mm
Translating_Offset nia
Bl d Oscillating Arm Data
Arm_Length 35.000mm
Flp_Quadrant False ‘
Fivot_X 0.000mm
Pivot_Y 110.000mm =
Reaction_Arm_Length 203.200mm
E e Conjugate Data
Conjugate_Arm_Length 0.000mm
onjugate_Follower_Tenter Distar WA
{{ Conjugate_Master_CamPath ConjugateCam101 <)
F T 1 nad Data i
Name_Path

ConjugateCam10l, x-39.4%99mm y85133mm r93.850mm d187.699mm  rotii=300 rotV:= 300 rotZ=160 driveAngle=00

A screen shot of the cam ready to be created in CAD
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Screen shot of the CAD model of the master and conjugate cam paths after a relief has been manually
added

T

Screen shot of the cam with a simplified oscillating follower set (from CAD)
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