20 May 2004

To: R. Besuner

Author: M. Sholl

Subject: Athermalization of SNAP spectrograph mount.

Titanium is desirable for flexure fabrication, due to its relatively high flexibility and yield point.  It’s CTE, unfortunately, is much greater than that of Invar 36, and to a lesser extend Molybdenum.  When joining metals with dissimilar CTEs for large temperature excursions, large bolted joint patches are discouraged, because of microscopic slippage at the joint (this tends to reduce fastener preload).

Proposed is a scheme, in the spirit of the athermalized truss mentioned in Yoder (Optomechanical Design, 1992) for mounting the SNAP spectrometer.
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Figure 1: Schematic of Athermalized Spectrograph Mount

Figure 1 shows a monolithic titanium flexure which attaches at its base to either the spectrometer (Invar 36), or the coldplate (molybdenum).


[image: image2.wmf])

2

(

)

(

2

1

)

sin

(

)

(

2

1

2

2

2

2

2

2

1

2

2

b

b

l

b

h

l

l

h

b

l

h

-

-

=

¶

¶

-

=

-

=

-

q



[image: image3.wmf])

tan(

))

(

sin

)(

sin(

)

sin(

2

1

2

2

q

q

q

q

-

=

¶

¶

-

=

¶

¶

=

-

b

h

l

l

l

b

h

l

b



[image: image4.wmf][image: image5.wmf])

cos(

1

)

sin(

)

(

2

1

2

)

(

2

1

2

2

2

1

2

2

q

q

=

¶

=

-

÷

ø

ö

ç

è

æ

=

¶

-

=

-

dl

h

l

b

b

l

l

dl

h

b

l

h


The derivatives mentioned above may be approximated in the limit of small changes by Δ~δ.  Δl is approximated by (l)(ΔT)(CTE).  The Δh for both sets of flexures should be equivalent, if the spectrometer is to remain stationary in piston when the bulk temperature changes.
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The equations are in the following spreadsheet.  Parameters in green are user adjustable.
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		moly				invar

		cte1		5.00E-06		cte2		1.80E-08

		th1		45		th2		33.7157626867

		L1		0.1414213562		L2		0.1202209979

		cteT		9.00E-06

		th1r		0.7853981634		th2r		0.5884510687

		dh		1.30E+00				1.30E+00

		h1		0.1		h2		0.1

				2.36E-05
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