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NANOCERAM™ is a new glass ceramic material featuring extremely high strength, high
transmittance, and excellent machinability. It is a further evolution of OHARA' s crystallized glass,
which has been highly regarded in space, astronomy and a wide variety of other fields.

With NANOCERAM™ we propose new value for applications in optical instruments and cover
glass for mobile devices, which require strength that cannot be achieved with sapphire crystal glass
or chemically strengthened glass.
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NANOCERAM™ s a glass ceramic made by applying heat treatment to glass materials and extracting
extremely small crystals.

These crystals, invisible to the naked eye, stop scratches and defects from spreading, enabling high strength that
is not possible with conventional glass.
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Mechanism
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Compared with general borosilicate glass,
NANOCERAM™ has 30% higher hardness and
showed more than 10 times higher impact resistance
in steel ball drop impact tests. In addition, it has 20%
higher hardness than highly-strong chemically
strengthened glass, and showed more than 3 times
higher impact resistance in steel ball drop impact
tests.

Also, as NANOCERAM™ has better fracture
toughness than sapphire crystal glass and features
strong resistance to cracking, scratches will not lead
to cracks that cause breakage.
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4Point Bending Strength

Other strength characteristics list
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Vickers Hardness (200gf - 2000gt)
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Strength characteristics
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Conventional glass ceramics had large crystal grains, making it difficult to transmit
light, so they were never used for optical applications. However, with the realization of
high transparency using OHARA's nanocrystallization technology (particle diameter 075
of about 6 mm), which has a strong track record in the space and astronomy fields,
NANOCERAM™ is mounted on high-end lens protectors for single-lens reflex
interchangeable lenses of domestic manufacturers who demand strict optical

performance and precise quality, and has received strong praise.
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High transmittance overturning the concept of glass ceramics



List of other material properties

tE d) 254
Specific Gravity

tbkE LE JIS 78807 [CET<
[EHE (nd) 1539

Refractive Index

HIE ESE I ES JISB7071-11CES<

788 (vd) 517
Dispersion
BE &l
&R (Tg, C) 653

Transformation Temperature

HEE RES

Bk (At C) 759
Yield Point
FEREE HERE

HEEMEEEL B nm/(cm+10°Pa) 2.86
Photoelastic Constant

FEMEEE IR

BRI ax107/°C (=30 ~70°C) 79
Expansion Coefficients

BIEIRIAS ZWEKRE 32 J0CIS-16B&0J0GIS-08

REARIRE ax107/°C (100 ~ 300°C) 91
Expansion Coefficients

RIEIRIAE ZWRARI 32 J0CIS-16B&0J0GIS-08

BLBE W/ (m - K) 1179
Thermal Conductivity

AHEIETE (Q-cm) 59X%10°
Volume Resistivity

REEEER ARBEK

Properties

FEE (1MH2) 84
Dielectric Constant

(54MHz) 82
(163MHz) 8.1
(272MHz) 8.1
(381MHz2) 8.1
(480MHz) 8.1
(490MHz) 8.1
(599MHz) 8.1
(825MHz) 8.1
(912MHz) 8.1

MKMERW(p) (#37R%) 1

Water Resistance (Powder Method)

Bkt BazkiE JOGIS-061c83<

MELE RA(p) (BIFRIE) 1
Acid Resistance (Powder Method)

Y R JOGIS-06[CET<

iR W(s) (REE) 1
Weathering Resistance (Surface Method)
MyfEdE  MHEE

MBS SR (RMEE) 10
Acid Resistace SR (Surface Method)

mnEE R £%:(50-8424

itsE&l PR (REVE) 10
Phosphate Resistance PR (Surface Method)
MERIE WS £% 1 150-9689
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Name of Company  OHARA INC.

Address  15-30 Oyama 1-Chome, Chuo-ku,
Sagamihara-Shi, Kanagawa, 252-5286, Japan
TEL:(81)42-772-2101
FAX: (81) 42-774-1071

Date of Foundation ~ October 1, 1935
Capital 5,855 million Yen

Contact

Sales & Technical #X=#A/\Z (Japan)
Department  TE| : 042-772-5117
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All the data contained herein is based on our own measurements

and is provided for reference. The details listed may change
without notice.
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