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Low Thermal Expansion Ceramics
FINE CORIIERITE
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i Cordierite ZERODUR ULE
Item Unit CO0720  Class 01y 7972 (2

Density g/cm?3 2.55 2.21
Young's Modulus GPa 67.6
Specific Rigidity 3
(E/e) GPa/(g/cm3) 30.6
Bending Strength _
(3-Point Bending) MPa 200
Fracture Toughness )
(SEPB) MPa/m 1.2 31 0.78

0+/-20 0 +/-20 0 +/-30
C.T.E. ppb/K at 22deg. C.  0-50 deg. C. 5-35 deg. C.
Thermal
Conductivity W/m-K @ 1.31

[1] SCHOTT Technical Information, TIE-43: Properties of ZERODUR®

[2] Corning Product Information, ULE® Corning Code7972 Ultra Low Expansion Glass

[3] Nagano, Y et. al., “Precision Finishing and Fracture Strength of Ultra-Low Thermal Expansion Glass-Ceramics and Their Sintered Bodies
for Ultra-Precision Applications,” Journal of the Japan Society for Precision Engineering, Vol.84 (No.3), 255-261 (2018)
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Fine Cordierite CO720
v 200 Specific Stiffness vs Thermal Stability [V —
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E‘l 140 | 0 3-point Bending 200
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Specific Stiffness = Young’s Modulus / Density
Thermal Stability = Thermal Conductivity / Thermal expansion coefficient
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[1] Thomas Legero,
Interferometric measurements of low thermal expansion materials.
Cooperation Agreement between PTB and KYOCERA FV-No. - 43029
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Fine Cordierite CO720 - Outgassing Measurement

B Fine Cordierite Outgassing Measurement

Material - Fine Cordierite CO720

Evaluation method : TML (TOTAL MASS LOSS)

Specification : <1%

Result : As shown below table
' |Spec | Result (B-A)/A)(%) | A.Before baking (g) | B. After baking (g)
TML  <1% 0% 92.78 92.78

*Basically dense ceramic does not create outgas like TMLO.1%~.
We need to be careful about organic contamination on the surface of ceramic,
which become the source of contamination. In this case, we need to consider the evaluation
of cleaning, and not ceramic itself.

Evaluation Procedure :
(1) Prepare cordierite test piece
Size :60x40x14mm (As-ground surface)
(2) Weight Measurement - A
(3) Baking in vacuum condition
Vacuum : Less than 1.3 x 10 Pa
Temperature : 150°C
Time : 2 hours
(4) Weight Measurement - B
(5) TML=(B-A)/A

© 2025 KYOCERA Corporation



Test Result - Comparison with Low CTE Glass

W J74>3-551 b MEHBALTE

O y-ray Irradiation

IREV® R TS5 AULE {KZAfZ5R 75 X ZERODUR

VIREBGT 2 DAV ER

O AO Irradiation
Material TJ74>a0—54 b+ {REVZEH 5 AULE REAEER 5 X ZERODUR

Appearance

Obvious change of Glass appearance by y-ray irradiation, but NO change of Fine Cordierite CO7200.

© 2025 KYOCERA Corporation 8



Test Result - Comparison with Low CTE Glass

O y-ray Irradiation (A=633nm)
PWR (Z,) 0.010

AST (Z,) 0.000

AST (Z.) 0.001

07200 CMA (Zo) 20,001
CMA (Z,) 0.000

SA3 (Zg) 0.001

PWR (Z,) 0.018

AST (Z,) -0.002

AST (Z-) -0.001

ULE CMA (Z.) -0.004
CMA (Z,) 0.001

SA3 (Zg) 0.001

PWR (Z) C0.217 > ]

AST (Z,) -0.006

AST (Zo) 0.005

ZERODUR CMA (Z.) -0.002
CMA (Z,) 0.004

SA3 (Zg) -0.001

‘There is a change of CO7200 and ULE up to 0.018A, which is negligible for the most applications.

-ZERODUR was significantly deformed by y-ray irradiation.

© 2025 KYOCERA Corporation
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https://youtu.be/Zh7pj1KMb9s
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Surface/Wavefront M

+0.D0OB53
4'/\5
Peak

pm

I Valley
-0.01650

7

PV 0.025 nm |Power 0.010 Bm
|Ra 0.004 pm |lxms 0.005 Bm
|8ize X 98.739 mm |[Size ¥ 98.739 man

Observation area : 2.8 x 2.1 [mm)] Sample size ; Dia. 100mm
Camera resolution : 4.399 [um/pix]

Optical Coating
(Au,Ag, Al, Dielectric Multi-layer)

HEATSZYVIICEMDHIPAEZEY CEICED, XFZISF LU TR EREBS P EHREZIERN
SEFEPFEMAHZEIRRL, CVD-SICREDPHEIMUTRMERIEE (BREIRISALALIOLR)

© 2025 KYOCERA Corporation
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Optical Mirror for Space Laser Communication*

Optical Mirror for NASA, US

Parabolic Surface Optical Mirror Convex Surface Optical Mirror

~ | R

B *
Dia

.1m size Primary Mirror (Ground Telescope)
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https://www.kyocera.co.jp/newsroom/news/2024/002462.html
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Large-scale Ceramic Structures Help Improve Performance in The Subaru Telescope
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angle camera called
le(xed for use in this ¢

@ KYOTO SANGYO
UNIVERSITY

. . I74>A—=314 b 25— {BEEM.
YouTube Key Word : “Kyocera” “Cordierite”https://youtu.be/I7YhIKK1iSM ATTADMNSFERBUIIEF R
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