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Problem Statement

An automatic mirror cover is needed at
NPOI and must operate without
interfering with current equipment while
maintaining a nitrogen purge.



Iris Mechanism




Iris Mechanism
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Scale Prototype

8 inch siderostat
Minimal materials during testing
Supermax table fits dimensions

Fully operational by February |8



Manufacturing Process

G-Code

Codes developed for the base plate, top plate,
and leaves for the scaled down Iris prototype.

Problems

Issues with transferring WLPM codes to the
Mach 3 of the SuperMax.
Cutter compensation is not the same.

Incorrect diameters are being machined.



Manufacturing Process

Full Scale model

Must machine in parts as the SuperMax table
dimensions are too small to machine the iris
rings in one go around.
Codes must be refined from the scaled
model.

Must find a reliable way to clamp down
the material while machining.



Drive Mechanism Components

Friction Wheel

Electric Motor




Motor Mount




Motor Mount

Ridged and Secure Mount for Face of
Motor

Adjustable Y-Direction for Tolerance

Considerations
o J




Materials Selection

The Rings
Mounted to a cast aluminum mirror cell

The mounting points must account for the
thermal expansion of the aluminum.

Available Materials
Lexan, PVC or Plexiglass



Materials Selection

Iris blades

Low coefficient of friction
Low thermal expansion
High tensile strength

Low density

nexpensive



Materials Selection

Polyoxymethylene “Delrin”

UV degradation- Ultra Violet rays activate Tertiary
Carbon bonds

Black Homopolymer Delrin® 100 is UV stabilized



http://www.professionalplastics.com/professionalplastics/content/Acetal_Delrin.pdf
http://www.professionalplastics.com/DELRINSHEET-ROD?&search_id=1038145
http://www.professionalplastics.com/DELRINSHEET-ROD?&search_id=1038145

Gannt chart

Task Name . |Duration  |start + |Finish . |predecessors | |Decs, 12 | Dec 23,12 |Jan6,'13 |Jan 20,'13 |Feb3,'13 |Feb17,'13 |Mar 3,'13 |Mar 17,'13 | Mar 31, '13 | Apr 14,13
| | | | 3[7[aa15[19[23[27[31[ 48 [12[16[20[2aJ28[ 1 [5[9[313[17[21[25[1[5[9[13[17[21[25[29[2[6[10[14]18[22
= Working With Prototype 55 days Mon 12/17/12 Fri3/1/13 Il : v v ]

Finalize Model 0days Mon 12/17/12 Mon 12/17/12 | /17 o
G-Code 24 days Mon 1/14/13 Thu2/14/13 2 ‘
Find the Best Supplier 3 days Mon 12/17/12 Wed 12/19/12 \ al
Order Materials 0days Wed 12/19/12 Wed 12/19/12 4 | 12415 1
Have Materials at the 0 days Mon 1/14/13 Mon 1/14/13 5 ‘ : $ 1/14
latest for |
Cut Blades 6 days Fri 2/1/13 Fri 2/8/13 3FS-10 days |
Blade Testing 4days Mon 2/11/13 Thu2/14/13 7 \
Cut Plexiglass 5days Mon 1/21/13  Fri1/25/13 [
Assembly and 5days Mon 2/11/13  Fri 2/15/13 9,7 ‘
Trouble Shoot
Create Gasket 5days Mon 1/21/13  Fri1/25/13 ]
Full Assembly 5days Mon 2/18/13  Fri2/22/13 10,11 | -—1
Trouble Shooting 5 days Mon 2/25/13  Fri3/1/13 12 \  omm—
Order Materials 0days Mon 2/11/13 Mon 2/11/13 \ 2411

Testing of the Whole 6days Mon 2/18/13 Mon 2/25/13 | ‘ i (C—

System

= Finished Product 47 days Mon 2/18/13 Tue 4/23/13 | @ 2

Production ‘ ;
Revise Model and 10 days Mon 2/18/13  Fri3/1/13 ‘ _q
Design Improvement
G-Code 15 days Mon 3/4/13  Fri3/22/13 17 \
Have Materials at the 0 days Mon 3/18/13 Mon 3/18/13 14 ‘
latest for |
Cut Blades 6 days Mon 3/18/13 Mon 3/25/13 19 \
Blade Testing 2days Tue 3/26/13 Wed 3/27/13 20 \
Cut 1/4 inch polymers 6 days Mon 3/18/13 Mon 3/25/13 19 |
Assembly and 5days Tue 3/26/13 Mon4/1/13 20,22 ‘
Trouble Shoot
Create Gasket 5days Tue 4/2/13 Mon4/8/13 23 ]
Full Assembly 5 days Tue 4/9/13 Mon 4/15/13 23,24 | | i
Testing of the Whole 6 days Tue4/16/13 Tue4/23/13 25 ‘ :
System i
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Questions?



