Week 10



Work Completed this Week

* Final CAD of the Rotary Motion System

* Drawings and BOM

* Analysis of the RM — Check the Analysis Spreadsheet
* Seek and Geek 10

* Error Budget Analysis (Still in progress)



Link to RM Analysis Sheet

RM Analysis Spreasheet

Stiffness Calculations and Testing

Bearing Stiffness

Bearing used

Type

Ball diameter
Dynamic Load Capacity
Bearing Stiffness

Housing Stiffness - modelled as Cantilever

Material of the Housing
Elastic Modulus
Thickness

Width

Height

Stiffness Calculations Leadscrew Calculations

608 RS

Deep Groove
4

3390

84750

Aluminium
69
13
a0
20

Handwheel Selection +

Units


RM-Analysis Sheet (Autosaved).xlsx

Final CAD for the Rotary Motion Module




Final Assembly of LM+RM
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Hand wheel Assembly

Assembly Features




Rotary Motion Module —Design Details

Handwheel Assembly — 2 nuts tightened against a locknut to prevent the
movement of the locknut from both sides. Loctite will be used to prevent
rotation of the nuts on handwheel side. A set screw will be used to
transmit the torque.

=

Bearing Housing Assembly — Two deep groove ball bearings are used to
either side. A separate part with assembly features will be joined to the rail
using wood glue. The bearing housing will be located using assembly
features also to ensure accurate positioning of the housing with respect to
the rail.

Preloading the Bearings — An axial preload is applied to the inner race of the
bearings using lasknut. The axial stiffness of one deep grove ball bearing was
84,750 N/mm. Tne force borne by leadscrew is 30.8 N. This translates to a
deflection of just 0.36 um which will be well within the budget. Therefore,
one deep groove bearing on either side provided sufficient axial stiffness in
this case.



Tom
Sticky Note
perhaps think about another way to transmit torque all together, you could use a split style clamp on the handle with threading on the inside to grip onto the threads. 

Look at clamp style shaft couplings  on McMaster for inspiration



Tom
Sticky Note
how do you specify the preload using just a locknut? you can't torque spec the locknut because of the added friction of the nylon.  

Consider using a disc spring or something similar to achieve your preload

slocum
Sticky Note
noooo setscrw!  use a keyway!!!


BOM for RM Module
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Tom
Sticky Note
if you have a vendor part number you should also probably have which vendor you're referencing 

slocum
Sticky Note
with wood system--wood swells and moves a lot--one bearing end should be allowed to float (not axially constrained)



BOM for Lead Screw Assembly
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Manufacturing Drawing for Leadscrew
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slocum
Sticky Note
see length tolerance notes on pdfs of drawings


Manufacturing Drawing for Housing Holder
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Manufacturing Progress

Leadscrew Machined Assembled the Leadscrew on the Sketch Model


Tom
Sticky Note
Remember what prof Slocum mentioned about mounting your leadscrew in the center of stiffness.

With the setup that you currently have, any kind of vertical 'bump' in the leadscrew introduces a pitching moment to your carriage and horizontal 'bumps' cause yawing moments. So throughout one revolution of a screw with any kind of runout you will have pitching and yawing error motions introduced for every revolution of the screw 

slocum
Sticky Note
with wood system--wood swells and moves a lot--one bearing end should be allowed to float (not axially constrained)


Plan for next week

 Complete Error Budget Analysis
* Manufacture Housing Holder
* Assembly and Test





