1 REHSADEZF Glass Type

HEHSADEIRILCHTDEELHIEL TRRSINTWET , BUED LLI3HT(E
BITE(nd) DN AR UTAMBEZFEEREALE3HERDHL, FTLIMIEITINR
B(vd)BHZERHOLTVET  BIEZ (End- v dRAFEHSA—ERMN S avt
[CEOTHEINAFITONT-THIEL L., FIE¥RICL->TH A ITENI-IHTE
BHOREHEINTEEDEBE TR RSINTVWET . BH. HIELN'K-"THESHH
[XEA(Pb)EER(AS)EBAEE A

SCHOTT Type ERREINTWAIGETHI AVMIOREASRERLEHEETRT
HDTIEHYFEFADTITETE TSN,

Each glass type is identified by its refractive index, nd, and abbe value, ¥ d in
six digit. The reference number is extracted from the first three decimal of the
nd and the second three from the same of ¥ d. The nd— v d diagram shows the
grouping of glass according to their optical properties. Glass names are indicated
in accordance with a grouping by SCHOTT (indicating “SCHOTT Type” or
SUMITA’ s name whose glass types are originally developed by us). “K-" are
eco—friendly glass with Lead (Pb) and Arsenic (As) free.

51 Example:
nd=151633 vd=64.1
516641
SCHOTT Type
K-BK7

nd = 155920 v d=53.9
559539
K-BPG2

nd = 200170 vd=206
002206
K-PSFn2



2 HEFHIE Optical Properties

2.1 BIrE Refractive Indices

BIFEFISADARINUVREIC. EHOEEO YD FEHEL /NS LLT5HT
FTCOHETRREINTWET . T—2—L—FDREITEDHICIETZERARILILER
DEEDHAIZARINLIEBEDRENNmBLA TN A LT E2GZF4E5ALT
RRSINTWET . GBH. NEEBZER(EX10mm) MELMSEEIZIEIRIREINGEL
CEEHYET., BHOBEIRERTIL1.25°C/hTT=—/ILLI-EDETT,

Refractive index values, n, are quoted per 15 spectral wavelengths extending from
365.02nm to 1548.1nm for each glass type in this catalogue. If internal
transmittance at a spectral line is low, there is no “n” indication. Indicated each
index is the value after fine annealing 1.25°C/h.

Spectral Line t A r C C’ D d
Wavelength (nm) | 1013.98 | 768.195 | 706.519 | 656.273 | 643.847 | 589.294 | 587.562
Light Source Hg K Hg H Cd Na He
Spectral Line e F F’ g h i
Wavelength (nm) | 546.074 | 486.133 | 479.991 | 435.834 | 404.656 | 365.015
Light Source Hg H Cd Hg Hg Hg

2. 2 X DEH Constants of Dispersion Formula

SERXDESHIZO. 365~1. 548 umDERDEFEANTT—FL—HMIEHS
NTLWEWVEEDREICHICT AETELEZRDIGEICERBIZERATT . XD
PEHEXICHBXDERHA~A)ERKALTEEDRE(DICBITAREITEN DE
BHITAENEEFT L. EEDRRIEI UMD BERT, IMNIUR LLTSHTE
TOHEFXFZERATILY,

Constant of dispersion formula is very useful for calculating an “n” for a selective
wavelength which is not shown in the data sheet within a range of wavelength
0.365 ~ 1.548 u m. When these constants are used with the following equation,
refractive indices for wavelengths (specified in microns to an accuracy of 0.00001
¢ m), will be determined to an accuracy of 1 X 107°.

N2 A+ A A2+ A A2+ A AP+ A AT +HA L
A ~A; : DEIEDEEL Constants of dispersion formula

A - JEE(um) Wavelength (¢ m)
n, - A(Um)TOEITE Refractive indices for wavelength A (¢ m)




2.3 BIFEDEEZRE Temperature Coefficients of Refractive Index
1548nm, d R, ¢ RO B BREEGHICH T EITRE L BITED R EREN
RERSNTWET, RRFBEIE (0.4 %10+ dn/dT | X0.07)TY,

Temperature coefficients of relative and absolute refractive index at 1548nm,

d and g-line in each are indicated in the data sheet.
Accuracy is (0.4 X 107+ dn/dT | x 0.07).

)RR EORERHEED)

Temperature coefficients of relative refractive index (in the air)

i) eMEREORERMEED)

Temperature coefficients of absolute refractive index (in vacuum)

2.4 BITEDRERBDDEEE Constants of Dispersion dn/dT abs.
BITEDEEFRBOSEEHIL. 0.365~1548 um EHERNTT—2L—MIiEH
SNTWEWMEEDREICRHIGT SR EITEDBRERBEZRDOIGEICEM
TY . ROmERBONHRKXICESH D, D, D, E, E, A,ERBTE n, etk A
LTREEDREIZEITHHM BT EDRERBERELITHIENHEFET,

Constants of Dispersion dn/dT abs. are very useful to calculate the temperature
coefficients of absolute refractive index at any wavelength in 0.365~1.548 ( m.

2
n -1 E, +2E -AT
{@} =(A’L(Do +2D, - AT +3D, - AT? +%J
dT |, zn(A,TO) A=A

L;’_T} 40508 R 3T 22 0D 32 1R K

Temperature coefficients of absolute refractive index

D,D,D,E,E, A, RBEZRBDISENEL Constant of Dispersion dn/dT

A HE(Um) Wavelength( ¢ m)
T, B E(20°C) Basic Temperature(20°C)
AT T,EDREE Difference from T,

N 1o JEfTEE Refractive Index



2.5 KERIAFIEE Typical Optical Constants
REBUAFEHELTREITE (N, ne). EHE(NF-nC, nF' -nC’) . BXUTY
RE(vdve)NREHLBIZKR RSN TLETD,

Refractive Indices (nd, ne), Principal Dispersion (nF-nC, nF'-nC’) and Abbe
number (¥ d, V e) are indicated at each head line.

Jd= nd — 1 yez 8= 1
nF—-nC © nF'—nC’

2.6 BN LUERD 9 ELLL Partial Dispersion and Partial Dispersion Ratio

2.6. 1 E59% 8L Partial Dispersion
12FBFEDE D D EL (N X-nY) DY, SOT—E2L—RMIRRSNTULNET,

'~

12 Partial Dispersions (nX—nY) are indicated.

2. 6. 2 B35 ELL Partial Dispersion Ratio
BoanEtblEOxy &0 x-y#EHL, Oxy H8FEFE. 0 x'y H4FEFARRIN
TLVET,

8 kinds of 6 x.y and 4 kinds of 6 ’x.y are indicated.

n,—n n,— n
6 — X 97 W — — X ¥V
Xy nF—nC Xy nF'—nC’

N, n; FEARIMVIEDEITE Refractive indices of spectra line



2.7 NEFEB@ZE(7T) Internal Transmittance
NEBEBEIEAEZNSRADRFBEREEFEVDABBEROILEFENET,, A
FEHA10MmBELV25mmOAPE BRI, HHEH3mmE10mmD K5t
BREZEUCHNAEBERIY, EHLTWET =L /MR UTE IO EIE L
SEBEELTHTEAETIWD, neMN2.0LL EDOHEIZEWTIE, BHEEASmmE &
UC10mmONEPEBRZRELTHYET,

The internal transmittance consists of the spectral transmittance excluding the
reflection loss of the optical glass. The internal transmittances of 10mm and
25mm thick are calculated from the spectral transmittance of specimens of 3mm
and 10mm thick including the reflection loss. However, the thousandth and under
digits are referential values. In case of materials with ne 2.0 and beyond, the
internal transmittances of specimens of 3 mm and 10 mm thick are indicated.

log T, — log T,
Ad

logT =- XL

T BESUUmmASRORAEEEE
Internal transmittance of glass of L mm thick

T, T,: AHOEE3Imm & 10mm DASRADRFEREZEO N B BEE
Spectral transmittance including the reflection loss of specimens of 3mm
and 10mm thick

Ad : BERMOEAE

Thickness difference of two specimens



3 EMIME Thermal Properties

BREERY. EB AT LUVERRANE. FREERENE1°COREZR
RETEAVT,. BNS COREBERETHM (04 X20mm)ZEMEL. BEEENS
ADBUOZRELTRHFES

The linear thermal expansion coefficient, the transformation point (Tg) and the
yielding point (At) are obtained by measuring the temperature and expansion of a
specimen, which is heated at a constant speed of 5°C per minutes, with a
differential dilatometer with an electric furnace with an accuracy of *+1°C.

3.1 #EiE{&# (o) Linear Expansion Coefficient
RIERZEEX100~300°CE—30~70°CHFHRFEFZREETRL, 107/°C
DEMTRIREINTVET . BETLAARFEASRIZENT, 300°CLYBLIERE
SFEDFVBEL EH SN TVSEMEHYET,

Linear Expansion Coefficient indicates the mean linear thermal expansion at the
temperature ranges of 100°C ~ 300°C and —-30°C ~ 70°C with the unit of 107’
/°C. Among the materials for precision molding, in some cases, temperature rages
lower than 300°C are indicated.

dL
= — ¢+
@ LXdT Q

o : FHIREEFREKCCT
Mean coefficient of linear thermal expansion (°C™")

L ERIZBEHFHHBDES(mm)
Specimen length (mm) at room temperature

dL : REFEETMERLI-EEDREDZEE(mm)
Specimen dilatation (mm) during heating

dT :dL ZAIELI=EETDREZE(C)
Temperature range (°C) to cause dL

Q : EMERUCEESREICHST528ETTRDFHREERECC)
Mean coefficient of linear thermal expansion of fused silica in the same
range(°C™")



3. 2 B M (Tg) Transformation Point
R m (HORERERE) ARKICRTIIIC. ERESBIOERDOXR AIZHIGT S
ERENRITINTLET,

Transformation point (Transformation temperature) is obtained by extrapolation of
two thermal expansion curves until intersecting each other. Refer to Figure.

3. 3 B{KA (At) Yielding Point
FBARAITEUIZFIEL., INEIIBREDRENRKRRINTHET,

The yielding point is the temperature where the thermal expansion stops and the
glass begins to soften.

High temp. range
= m B

Low temp. range

KR

{87 Dilatation or Expansion —

‘ Tg At
B E Temperature—



4 HEWBITEE Mechanical Properties

4.1 X—THEE(Hk) Knoop Hardness

X—THEEIE, AEAMN172EI0HE130EDHTAVEVREAH#TEFZEZALT
15 EMEL. AHDOAERICEAHDEASAMN DN LEEDRE(O. 98N)Z%.
KAEHADNERNWADHABORINSGRO-EHDIRGEBTE>/-{EELT
RERSNTWET X X—TEIERDORIZE>THEIN., ZOHRLRTIN
TWET,

The knoop hardness is determined with the quotient of load, causing a pyramidal
indentation on the testing surface with a diamond quadrangular pyramid indenter
having vertex angles of 172 degrees 30 minutes and 130 degrees, divided by
projected surface area, that is found from the longer diagonal length of indentation.
Knoop hardness is designated with its class.

Hk = 1.45L12X F
Hk : X—7HEE Knoop hardness

F: fTZE(N) Load (N)

L  BEADODRWADXHBRDERES(mm)

Longer diagonal length of indentation (mm)

R X—JHEE
Class Knoop hardness
1 <150

150= ~ <250

250= ~ <350

450= ~ <550

550= ~ <650

2
3
4 350= ~ <450
9
6
7

650=




4. 2 ExyhH—AREES(Hv) Vickers Hardness

EvA—XBES(E. X EAIN136EDFT A VYEFOAMITEFZERALNT15FREM
EL.SRHEOATEE-HAHDOEASMNDIN-EEDFEE(0. 98N)EKAEAD
REBETEHS=-EELTRTREINTWET,

The vickers hardness is determined with the quotient of load value, which is
applied for 15 sec. by means of diamond quadrangular pyramid indenter with
vertex angle of 136 degrees on the testing surface, causing an indentation on it,
divided by the value of permanent surface area of the indentation.

0189 %X F
Hv = —d2
Hv : EvwA—XEEE Vickers hardness
F: fTZE(N) Load (N)

d | BEHADIAFEDEI(mm) Diagonal length of indentation (mm)

4. 3 FE3#JE (Ha) Abrasion

ERHEL. —ERKOFAE (30X 30%x 10mm) £ E5H60EEET S EIEEMHIRIC
FIE (9. SN)ZMAIEMNSHLATIT T, 20mIDKIZIEHL (#800) 2LV TR
T5RMTVEV I LEEENERERELE. AI—HIKOBALZHEFIESETE
DIZEHSRAE  A—FHTHERLI-ESLDERFE (ATE) DEEE1004EL =
[ETRRSNTLET,

The abrasion is determined with 100 times of the ratio of wear loss (volume) of
specimen to one of standard sample, when pressed on a rotating disc and abraded
with an abrasing compound.

W/S
Ha = X 100
2 W, / S,

Ha : EE¥:[E Abrasion
W, W, : BB ITEERNOEREE ()

Wear mass of specimen and standard sample (g)
S, S, : BB LVEERABDOILE

Specific gravity of specimen and standard sample



4. 4 TEE{REL Elastic Modules

YOURE)., BIMEEG) ., AREEER(K) BIURT7YULE (o)L, ZRIZHL
THRIZHEASNE=FEE (830x30%x 10mm) AZ @B T S5MHzDBER/ VL
ADHEEEMERDEREZREL, EHLTWET, =L, KREHEERIT—2
—MZERIINTOFEE A,

Young's modulus, Modulus of Rigidity and Poisson ratio are measured the velocity
of longitudinal / transverse waves of 5 MHz ultrasonic which passes through
annealed specimen (30x30x10mm) in room temperature.

9GK
E=——"7-— = V2
G + 3K G OVt
4 E
- 2 _ - _
K= pVi-——G 0= 5 1

E : YU FE(NN/m? Young's modulus (N/m?)
G : FITEZ(N/m?) Modulus of rigidity (N/m?)
K : AFEHEMEZERN/m? Bulk modulus (N/m?)
o : 7R7Y L Poisson ratio

0  ZEKkg/m®) Density (kg/m?)

V, : HERDIZERE(m/s) Velocity of longitudinal wave (m/s)
V, : HEFEDZEEm/s) Velocity of transverse wave (m/s)



5 {L=BIEE Chemical Properties

5.1 MKEGERE (RW) Water Resistance

MK (FER L. B SAW0N (710 m)ZEBLI-AB M RDAN ., 124
5B (600 um)ZF@EBEL., ROBEEMSDN (425 um) ICLEFE=MEKREE
DRBOLEEITSLFETAERATICANDG, BEHSAESHNBHEAETS
AOAIZHi/K (PHE. 5~7. 5)80mIthZE A+ 100°CO;#EKAHRIZ105 MR
. AEENTEZAEISRATRNIZANGCOLEMEAL THELET, TDE12
O~130°CTEIELI-Z. BAREETHEZL. AHDEEZE (Wtw) ZHHLT-
ENRDRICEOTHIEEINT, ZOERBRTINTHET,

Glass is crushed to screen with 710 £ m sieve and the selected particle are again
sieved with 600 ¢ m sieve. The glass particles should be then with test sieve
opening of 425 4 m to collect particles at 425 ~ 6004 m in size. Specimen
weighing as much as specific weight are placed in the platinum basket. Pure water
(pH6.5 ~ 7.5) of 80 ml is poured into the clean and dried flask (made of fused
silica) coupled with condenser. Basket containing specimen is gently placed in the
flask. After heating for one hour in the apparatus, the basket is removed. The
basket is put in a weighing bottle and dried in an oven at 120 ~ 130°C for one
hour, the weighing bottle is cooled in a desiccator with silica—gel and weighed
carefully together with a lid.

it 7K 14
Water resistance
R WEE (wth)
Class Weight loss (%)
1 <0.05

0.05= ~ <0.10

0.10= ~ <0.25

025 ~ <0.60

0.60= ~ <1.10

OB~ WIN

1.10=




5. 2 THE&M#EIRE) (RA) Acid Resistance

T BE T4 (X FK DK HYIZREEE KA & (0. OTN) 80OmIZ AT, MK M4 ERERE
CEESFIUVAZEZTUREL, AHDBEE (Wt ZBEHLTROKRDAPET. £
DEJRPRIREINTNET,

Measurement for acid resistance should be carried out with the procedures in 5.1,
using 10 m mol/1 {0.01 N} nitric acid instead of pure water already described in 5.1.

Tt 8% 14
Acid resistance
R WEE (wth)
Class Weight loss (%)
1 <0.20

0.20= ~ <035
0.35= ~ <0.65
065= ~ <1.20
1.20= ~ <220
2.20=

SO A WIN

5. 3 MAMEMEE) (DW) Chemical Durability

M AEDBEIEREEAICEO>TITL., TOFEMAEIEIBEAXRFIHFIERRE
[CHIYFET , 30x30x3mm DB DOEEZHIL )V LT ENRAGUVEEICE
L. HB—EDREF 1 IVEE R RBADIERMIC 48 BEEEL#. 3
FDA—X (%) FAEL. REBFIOA—X (%) EDEICL>TUTOERIZHEE
ShFET,

Chemical Durability is measured and evaluated according to the standard of Japan
Optical Glass Industries Associations. The glass sample in 30x30x3mm polished
by cerium oxide is kept 48 hours in the homoiothermal distilled water tank of
which temperature is controlled by certain condition. Haze(%) of the glass
sample is measured by haze meter and according to the difference of the haze(%)
before and after the water kept test, Chemical Durability is classified as below.

it A T4 Chemical durability
& ~—ZX (%) Class Haze (%)
1 2% K i 1 <2%
2 2% L.k . 10%FK i 2 2% ~ <10%
3 10%LL £, 20%K %5 3 10%= ~ <20%
4 20% LA £ . 30%K i 4 20%= ~ <30%
5 30%LL E 5 30%=




6 ZTDMDEM Other Properties

6. 1 ARE(S)HLUE(B) Striae, Bubbles
LHESERESIVEEBRZFICTRBELTOWVETN, BBREICE - TIIREL.,
REBEIWEBERETHENRBELDIHYET , COISLREFEICREL T, AR
BIZDWTIESHELUSS, BITOVWTIEBE LUBBD RSN T—2L—MIKR TR
SNTWET ., CDFZAESSIFSKYL.BBIIBLKYEARBE L UBF D E<T 5
ERNRBMLEEEZRDHODLTUVET  LAL, CNEDEEENRRINTLNDIEETE
ERICEXZEHOYEE A,

Our products are strictly inspected on the striae and bubbles, however in certain
glass materials, it is difficult to eliminate them. Such glasses are indicated with
remarks “S” for striae and “B” for bubbles. But there is no problem in practical

use. The symbols “SS” and “BB” indicate more difficulty in removing them than
“S” and “B”.

6. 2 FEE(C) Coloration

ERBEIXEI10£0. TmmOIAREHSADREHEREZESU DA BBEEZ200~
700nmETHIEL. PR BBENBOUERT ERESWETTREETFNEN
BHMEIMTHERAL, 10nmMZEAELTRIREINTWVNET , 1=7ZL. neH’1.8
SUEDHEASRIZENTIE, A B BRES0WDRNHYIZ7T0%ETRTKET
RALTRTIZGEELHYET,

BIZIERDELSIETEES . P HEBES0%DKEN400nm, 5% D FEEHMN360nN
MTY, CDBE4L0./36ERTENTLVET,

neM1.85U EDHEHNSATHRABEBETO%DERAN400nm, 5% D FEEM
360nm®MIFEIZIEX(40) /36LERTRINTULVET,

The coloration is expressed with the unit of 10nm by rounding off to 1 decimal of
the wavelengths corresponding to 80% and 5% spectral transmittance, by
measuring the spectral transmittance in the range of 200 ~ 700nm, including
reflection loss of a specimen of 10 &= 0.1 mm thick. In case of materials with ne
1.85 and beyond, spectral transmittance 70% instead of 80% is shown in some
cases.

Example :

In the case of diagram, the wavelength of 400nm corresponds to spectral
transmittance 80% and 360nm corresponds to 5%, and in this case the indication is
“40/36”.

In case of materials with ne 1.85 and beyond, the wavelength of 400nm
corresponds to spectral transmittance 70% and 360nm corresponds to 5%, and in
this case, the indication is expressed as “(40)/36”.



%T

1 1 [ L 1 L 1 L 1
300 400 500 600 700
ER Wavelength (nm)

6. 3 LLE(S. g) Specific Gravity
JIS Z 8807 BEARLLEFREAZDIBRFTHEIT HBIEAEIZKY. 4°COHM
KIZHFTHETRRINTLNET,

The procedures specified in JIS Z 8807 is applied for measuring method. (JIS Z
8807: Measuring Method for Specific Gravity of Solid)

7 WEMHE Improved Material

7.1 LM AEZHERLI=ZAEFEHSRX Improved Chemical Endurance Glass
LT AMEEZIYBCHRBLERAFEASRS, lIRELLTULET , oD
HEASRIE. HERDKXEICRHDEENR RSN TLVET,

Improved Chemical Endurance materials are indicated with the letter “RH” at the
end of glass code.

8 f{## Remarks

8.1 Y3')¥—<3> Solarization
FREFHIZKYYSE—a F R IT AIREENH AIEMIZIE. “Solarization” HY
FEERICRRINTUONET, FRNZEFEERIZSI0N,

A “Solarization” mark is added to the materials tend to suffer the solarization
depending on processing conditions. In such a case, a contact to us beforehand is
strongly recommended.



9 HFDMIKES Forms of supply
9.1 JL A& Pressings

9.1.1 YJe—F,ILRXE Re-heat Pressings
KEBHSAMEZE Y. BMBALTILABELEATY  HELZDOKR(X., BHE
MIOWMYREEABELGTEZREIZHEIBEGE TSI,

Molding reheated glass is pressed into blanks.
Drawings are required, specifying necessary dimensions including grinding stock.

9.1.2 #ALYUFIL A F Direct Pressings
BERIFEDORETONENTRE . BEEICERAEHAA TURAEELIZEAT
THMBLZDEIE., JE—FILABBERIC. IEMNMITORYREZSAEBELRT
FENEICHBERZ TSV, BB VE— M LRAGELUEFAMLINTLRARDESE
DMIBEF. ROFKRDEYTT M, HEICKOTIIHBHEIETIEEGELIE
LET,

Molten optical glass directly from the furnace is casted into the mold and pressed.
Drawings are required, specifying necessary dimensions including grinding stock.
The followings table shows our standard tolerance for re—heat pressing/direct
pressing. Some alternation may occur depending on materials.

Je—hILRAGRBE FALONT LR @B E
SRR 4 (mm) Tolerance of re—heat Tolerance of direct pressing
Forms of supply pressing
[EE(mm) #%(mm) [EE(mm) #%&(mm)
Thickness Diameter Thickness Diameter
=18 +0.50 +0.10 +0.25 +0.08
18< ~ = 30 +0.40 +0.15 +0.20 +0.10
30< ~ = 50 +0.40 +0.20 +0.30 +0.13
50< ~ =100 +0.30 +0.30 +0.50 +0.15
100< ~ =150 +0.30 +0.40
150< +0.50 +0.50




9. 2 HEUIMS Glass Rod

BIROXEZASAMENS N EREFRELLKELIFHE=HI2, S52AHMILT-
#.UHMLEESRTT  GE. BEEDOMIAEIZRORDEY TT A, #HFEIRIZ
IHCET,

Blanks are cut from a precisely ground glass rod is fabricated with a centerless
grinding machine. The following table shows our standard tolerance.

/NZE Tolerance

A 1E(mm) -
o * E&X(mm) & (mm)

lameter i .
Thickness Diameter
3 ~ 20 +0.20 +0.05

9.3 BHEILARAMA S Precision Molding Products
HROXZHNSRKVEBSDEVWEEZASABEILAANLEASR)ZAHN
HIERRERERTY . BHRERERMETI2EICKY ., FEEKmEmAIRTZ (TS
BRARGBIRTOTIRRENAIEETT . M ERDASAKEIFELICHEmELICH
EMNoTUHET,

Precision Molding Products are available by using low Tg optical glasses and
precision molding technologies. Not only aspheric lenses but also any free
formed products are available to supply. The glass surfaces after the precision
molding have polished quality.

9.4 IEFEZH Custom—made
HEASAMEZ, D, P, BEIUEELLGELT EBEDTEICE LT -4
BRKROE RS, fEERELTERHELV=LET,

Special shape/size is available on request.





