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Motivation — Ultra Stability

1) Can the CTE be tuned for high thermal stability?

2) What is the micro-yield stress?
3) Can we use ultra-stable bonding techniques to attach mirrors?

4) What is the material’s long term dimensional stability?




CTE Tuning

o
tot

< >

LS Aoy — O
Other Metal ALLVAR AV _ “tot  Other
Liot @av — ®other

< ><€ >

0 0
other L AV




CTE Tuning

o
< tot

Aot — A
Other Metal ALLVAR _ _tot Other

Xay — Aother

other L AV
1.0 Alloy16 1 0 N
7 = e | Ti-6Al-4V
: Ti-6Al-4V
£ oo Alloy16
5 ) ——L
% 2 0 \
P 40- —
15x10° 0()
-éo (5 510 160 E 10 —
Temperature [°C] =
@)
6 Alloy16
-20 x10
-50 0 50 100

Temperature [°C]



'g‘ Alloy16

g 10 \/Ti-sm-w

£ 0

T ol E /&

= Bevel

n -6

-20 x10 T T T T

15 20 25 30 35
Temperature [°C]
1.04 Alloy16
Ti-B6Al-
E 0-5 ]
€
= 0.0 ——
E, “Nioy16.
c -0.5 Bevel
g
? 404
1.5x10°
T T
-50 0 50 100

Temperature [°C]

CTE Tuning

4
F'O 2
2. 0 /\/\VAV*/\/_JA
L
- | Ti-6A-4V
(@] '27 Alloy16
4 x1 O- | Bevel

\ \ \
15 20 25

\ \
30 35

Temperature [°C]

10

Ti-6Al-4V

Ti-6Al-4V
Alloy16

je
o -10 -
I_
O

20 x10° -

Alloy16

-50 0 50 100

Temperature [°C]



CTE Tuning
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Micro-Yield
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Micro-Yield
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Mirror Bonding
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Mirror Bonding
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Mirror Bonding
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Temporal Stability
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New Capabilities
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Past, Present, and Future
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Outstanding Questions

1) What is the long term dimensional stability of ALLVAR Alloys?
2) What is the achievable CTE tolerance using hydroxide bonding?
3) How does radiation affect dimensional stability?

4) Other Questions...
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