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GLASS NAME / TYPE

-

K- (Pb) (A )

     

     5 664

     SCHOTT Type

     K-

     

     559539

     K-

SCHOTT Type

Each glass type is identified by its mean Index of refraction, nd, and its constringent

value, d. A six digit reference number is extracted from the first three decimal of

the nd and the second three from the same of d. The nd- 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

made of lead(Pb) and Arsenic(As) free materials.

Example: nd = .5 633 d = 64.

     5 664

     SCHOTT Type

     K-BK7

     nd = .55920  d = 53.9

     559539

     K-BPG2



OPTICAL PROPERTIES

Refractive Indices

Refractive index values, n, are quoted per 3 spectral wavelengths extending from

365.02 nm to 0 4.0nm for each glass type in this catalogue. If internal

transmittance at a spectral line is less than 50 %, there is no “n” indication in

consideration of measurement precision.

Spectral Line t A’ r C C’ D d

Wavelength (nm) 0 3.98 768. 95 706.5 9 656.273 643.847 589.294 587.562

Light Source Hg K Hg H Cd Na He

Spectral Line e F F’ g h i

Wavelength (nm) 546.074 486. 33 479.99 435.834 404.656 365.0 5

Light Source Hg H Cd Hg Hg Hg

Constants of Dispersion Formula

(A0 A5) ( ) (n )

Constant of dispersion formula is very useful for calculating an “n” against a

selective wavelength which is not shown in the data sheet within a range of

wavelength 0.365- .0 4 . When these constants are used with the following

equation, refractive indices for wavelengths (specified in microns to an accuracy of

0.0000  m), will be determined to an accuracy of  X 0-5.

n 2 = A0 + A 2 + A2
-2 + A3

-4 + A4
-6 + A5

-8

A0 A5: Constants of dispersion formula

: ( m) Wavelength ( m)

n : ( m) Refractive indices for wavelength ( m)



Typical Optical Constants

- -

( d, e)

Refractive Indices (nd, ne), Principal Dispersion (nF-nC, nF'-nC') and Abbe number

( d, e) are indicated at each head line.

nd - ne - 
d =

nF-nC
e =

nF'-nC'

Partial Dispersion and Partial Dispersion Ratio

Partial Dispersion

-

2 Partial Dispersions (nX-nY) are indicated.

Partial Dispersion Ratio

x y ' x y. x y ' x y

8 kinds of x.y and 4 kinds of 'x.y are indicated.

nx - ny nx - nyx y =
nF-nC

'x y =
nF'-nC'

nx, ny: Refractive indices of spectra line



Abnormal Dispersion

x y

x y

x y

Selecting 5 605/(K7) and 620363/(F2) as the standard optical glass and configure

a standard line with the straight line which links the location of the points of these

standard optical glasses in the diagram (X-axis Abbe Value d, Y-axis: Partial

Dispersion Ratio). The Abnormal Dispersion is expressed by differences between

the position of each glass material and the standard line in the diagram.

The bigger absolute value of x.y, the bigger abnormal dispersion. When glass

has a big abnormal dispersion value, this material has good property for removing

the secondary spectral.

Internal Transmittance

The internal transmittance of the specimen of 0 mm and 25 mm are obtained from

the spectral transmittance including reflection loss of specimen of 3mm and 0mm

thick. The internal transmittance is calculated by following formula. However the

value of 3rd decimal and under is a referential value only.

Log T   Log T2Log  =
d

L

: Lmm

  Internal transmittance of glass in the thickness of L mm

T , T2: 3mm 0mm

  Spectral transmittance including the reflection loss in thickness of 3mm and

0mm

d:  Difference in thickness of a pair of specimen



Thermal Properties

The linear thermal expansion coefficient (x), the transformation temperature (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  per minutes,

with a differential dilatometer with an electric furnace with an accuracy of .

Linear Expansion Coefficient
- /

Mean coefficient of linear thermal expansion 00 300 , refers to average linear

thermal expansion per degree centigrade at temperature range between 00  and

300 . Mean coefficient of linear thermal expansion should be represented up to

the first integer place with the unit of 0-7/ .

dL
00 300  =

L dT
+ Q

00 300 : ( - )

Mean coefficient of linear thermal expansion ( - )

L: (cm) Specimen length (cm) at room temperature

dL: 00 300 (cm)

Specimen dilatation (cm) during heating from 00  to 300

dT: dL ( ) Temperature interval ( ) to cause dL

Q: 00 300 ( - )

Mean coefficient of linear thermal expansion of fused silica in the range from

00  to 300  ( - )



Transformation Temperature

Transformation temperature is obtained by extrapolation of two thermal expansion

curves until intersecting each other. Refer to Figure.

Yielding Point

The yielding point (At) is the temperature where the thermal expansion stops and

the glass begins to soften.

High temp. range

Low temp. range

AtTg
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Mechanical Properties

Knoop Hardness

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 72 degrees 30 minutes and 30 degrees, divided by

projected surface area, that is found from the longer diagonal length of indentation.

Knoop hardness is designated with its class.

.45 F
Hk =

L2

Hk: Knoop hardness

F: (N) Load (N)

L: (mm) Longer diagonal length of indentation (mm)

Class Knoop Hardness

50

2 50   250

3 250   350

4 350   450

5 450   550

6 550   650

7 650



Vickers Hardness

The vickers hardness is determined with the quotient of load value, which is applied

for 5 sec. by means of diamond quadrangular pyramid indenter with vertex angle of

36 degrees on the testing surface, causing an indentation on it, divided by the

value of permanent surface area of the indentation.

0. 89 F
Hv =

d2

Hv: Vickers hardness

F: (N) Load (N)

d: (mm) Diagonal length of indentation (mm)

Abrasion

The abrasion is determined with 00 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 =

W0 / S0

00

Ha: Abrasion

W, W0: (g)

Wear mass of specimen and standard sample (g)

S, S0: 

Specific gravity of specimen and standard sample



Elastic Modules

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 ( 0x 0x40mm) in room temperature.

9GK
E =

G + 3K
G = Vt2

4 E
K = Vl

2 -
3

G =
2G

- 

E: (N/m2) Young's modulus (N/m2)

G: (N/m2) Modulus of rigidity (N/m2)

K: (N/m2) Bulk modulus (N/m2)

: Poisson ratio

: (kg/m3) Density (kg/m3)

Vl: (m/s) Velocity of longitudinal wave (m/s)

Vt: (m/s) Velocity of transverse wave (m/s)



Chemical Properties

Water Resistance

Glass is crushed to screen with 7 0 m sieve and the selected particle are again

sieved with 590 m sieve. The glass particles should be then with test sieve

opening of 420 m to collect particles at 420 - 590 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 20  for one hour, the weighing bottle is

cooled in a desiccator with silica-gel and weighed carefully together with a lid.

Water resistance

Class

 (wt%)

Weight loss (%)

0.05

2 0.05   0. 0

3 0. 0   0.25

4 0.25   0.60

5 0.60   . 0

6 . 0



Acid Resistance (RA)

Measurement for acid resistance should be carried out with the procedures in 5. ,

using 0 m mol/  {0.0  N} nitric acid instead of pure water already described in 5. .

Acid resistance

Class

 (wt%)

Weight loss (%)

0.20

2 0.20   0.35

3 0.35   0.65

4 0.65   .20

5 .20   2.20

6 2.20

Chemical Durability

As shown in the Table, the degree of chemical durability of test specimen is

designated by class based upon haze (%) of the test specimen with respect to that

of the standard sample. The standard sample should be the dense barium crown

glass specified by Japan Optical Glass Manufactures' Association.

Chemical Durability

 (%) Class Haze (%)

Lower than that of standard sample

2 2 Roughly equal to that of standard sample

3 3 Higher than that of standard sample



Other Properties

Striae, Bubbles

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.

Coloration

Specimen should be 0 0. mm in thickness with two opposite surface to be

polished parallel. Measure spectral transmittance in the range of 200 - 700 nm.

Coloration is indicated with the unit of 0nm by the wavelengths corresponding to

80 % and 5 % spectral transmittance rounded off up to the first integer place.

Example: indicated as 40 / 36

300 400 500 600 700

80

5

%T

 Wavelength (nm)



Specific Gravity

The procedures specified in JIS Z 8807 is applied for measuring method. (JIS Z

8807: Measuring Method for Specific Gravity of Solid)

Forms of supply

Pressings

Re-Heat Pressings

Molding reheated glass is pressed into blanks.

Drawings are required, specifying necessary dimensions including grinding stock.

Direct Pressings

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.

Tolerance of re-heat pressing Tolerance of direct pressing(mm)

Forms of supply (mm)

Thickness

(mm)

Diameter

(mm)

Thickness

(mm)

Diameter

8 0.50 0. 0 0.25 0.08

8   30 0.40 0. 5 0.20 0. 0

30   50 0.40 0.20 0.30 0. 3

50   00 0.30 0.30 0.50 0. 5

00   50 0.30 0.40

50 0.50 0.50



Glass Rod

Blanks are cut from a precisely ground glass rod is fabricated with a centerless

grinding machine. The following table shows our standard tolerance.

 Tolerance
(mm)

Diameter
(mm)

Thickness

(mm)

Diameter

3  20 0.20 0.05

Custom-made

Special shape/size is available upon request.

Improved material

Improved Transmittance Glass

Improved Transmittance materials are indicated with the letter "W" at the end of

glass code.

  

Improved Chemical Endurance Glass

Improved Chemical Endurance materials are indicated with the letter "RH" at the

end of glass code.



No.1

MATERIAL CODE PbF AsF PAGE MATERIAL CODE
K-CaFK95 434950 X X 21 FK 54 437907
K-PFK85 486852 X X 22 FK 51 487845
K-PFK80 497815 X X 23 FK 52 486818
K-GFK70 569713 X X 24
K-GFK68 592683 X X 25
K-FK5 487704 X X 26 FK 5 487704
K-PSK2 569631 X X 27 PSK 2 569631
K-PSKn2 618634 X X 28 PSK 53A 620635
BK1 510634 X 29 BK 1 510635
BK3 498651 X 30 BK 3 498651
K-BK7 516641 X X 31 BK 7 517642

BK 10 498670
BaLK3 518603 32 BaLK N3 518603
K3 518590 33 K 3 518590
K5 522596 34 K 5 522595
K7 511605 35 K 7 511604

K 11 500614
BaK1 573575 36 BaK 1 573575
BaK2 540597 X 37 BaK 2 540597
BaK4 569560 38 BaK 4 569561
SK1 610565 X 39 SK 1 610567
SK2 607567 X 40 SK 2 607567
SK3 609589 X 41 SK 3 609589
K-SK4 613586 X X 42 SK 4 613586
K-SK5 589612 X X 43 SK 5 589613
K-SK7 607595 X X 44 SK 7 607595
SK9 614551 X 45 SK 9 614552
SK10 623569 X 46 SK 10 623569
K-SK11 564608 X X 47 SK 11 564608
SK12 583593 X 48 SK 12 583595
K-SK14 603607 X X 49 SK 14 603606
K-SK15 623581 X X 50 SK 15 623581
K-SK16 620603 X X 51 SK 16 620603
K-SK18 639555 X X 52 SK N18 639554
K-SK20 560612 X X 53 SK 20 560612
K-SK16RH 620603 X X 54
K-SK18RH 639555 X X 55
KF2 526510 56
KF3 515546 57 KF 3 515547
KF4 534516 58
KF5 523509 59
KF6 517522 60 KF 6 517522
K-BPG2 559539 X X 61

BaLF 3 571529
BaLF 5 547536

BaLF6 589532 X 62 BaLF 6 589530
SSK1 617540 X 63 SSK 1 617539

 COMPARISON

SUMITA SCHOTT



No.2

MATERIAL CODE PbF AsF PAGE MATERIAL CODE
SSK2 622531 X 64 SSK 2 622532
SSK3 615511 X 65 SSK 3 615512
SSK4 618551 X 66 SSK 4 618551
SSK5 658508 X 67 SSK N5 658509
K-SSK9 620498 X X 68
SSKn1 649530 X 69
LLF1 548459 70 LLF 1 548458
LLF2 541472 71 LLF 2 541472

LLF 4 561452
LLF6 532489 72 LLF 6 532488
LLF7 549454 73 LLF 7 549454
LLF8 533460 X 74
LF1 573427 75 LF 1 573426
LF2 589410 X 76 LF 2 589409
LF3 582420 77 LF 3 582421
LF4 578417 78 LF 4 578416
LF5 581408 79 LF 5 581409
LF6 567428 80 LF 6 567428
LF7 575413 81 LF 7 575415
BaF1 557485 X 82
BaF3 583465 X 83 BaF 3 583465
BaF4 606439 X 84 BaF 4 606439
BaF5 607493 X 85 BaF 5 607494
BaF8 624471 X 86 BaF 8 624470
BaF9 643478 X 87 BaF 9 643480
BaF10 670472 X 88 BaF N10 670471
BaF11 667484 X 89 BaF N11 667484
BaF12 639450 X 90 BaF 12 639452

BaF 13 669450
BaFn1 683445 X 91 BaF 50 683445
BaFn3 664492 X 92
K-BaFn3 664492 X X 93
F1 626356 94 F 1 626357
F2 620363 95 F 2 620364
F3 613369 96 F 3 613370
F4 617366 97 F 4 617366
F5 603380 98 F 5 603380

F 6 636353
F8 596392 99 F 8 596392

F 9 620382
BaSF1 626391 X 100 BaSF 1 626390
BaSF2 664359 X 101 BaSF 2 664358
BaSF3 607402 X 102
BaSF4 651383 X 103
K-BaSF4 651383 X X 104
BaSF5 603425 X 105 BaSF 5 603425
BaSF6 668419 X 106 BaSF 6 668419

 COMPARISON

SUMITA SCHOTT



No.3

MATERIAL CODE PbF AsF PAGE MATERIAL CODE
BaSF7 702411 X 107 BaSF 52 702410
BaSF8 723380 X 108
BaSF10 650393 X 109 BaSF 10 650392
BaSF12 670392 X 110 BaSF 12 670392
SF1 717295 X 111 SF 1 717295
SF2 648339 X 112 SF 2 648339
SF3 740282 X 113 SF 3 740282
SF4 755275 114 SF 4 755276
SF4W 755275 115
SF5 673322 X 116 SF 5 673322
SF6 805255 117 SF 6 805254
SF6W 805255 118
SF7 640346 X 119 SF 7 640346
SF8 689312 X 120 SF 8 689312
SF9 654338 X 121 SF 9 654337
SF10 728283 X 122 SF 10 728284
SF10W 728283 X 123
SF11 785257 X 124 SF 11 785258
SF11W 785257 X 125
SF12 648338 X 126 SF 12 648338
SF13 741277 X 127 SF 13 741276
SF14 762265 X 128 SF 14 762265
SF15 699300 X 129 SF 15 699301
SF18 722293 X 130 SF 18 722293
SF19 667331 X 131 SF 19 667330
SFn1 720293 X 132
SFn3 847239 133 SF 57 847238

SF 61 751275
K-SFLD5 673322 X X 134
K-SFLD6 805254 X X 135 SF L6 805254
K-SFLD10 728284 X X 136
K-SFLD11 785259 X X 137 SF L56 785261
K-SFLD66 799246 X X 138
K-SFLDn3 847239 X X 139 SF L57 847236

SF 56A 785261
K-LaK6 643581 X X 140 LaK N6 643580
K-LaK7 652583 X X 141 LaK N7 652585
K-LaK8 713539 X X 142 LaK 8 713538
K-LaK9 691548 X X 143 LaK 9 691547
K-LaK10 720503 X X 144 LaK 10 720504
K-LaK11 658573 X X 145 LaK 11 658573
K-LaK12 678555 X X 146 LaK N12 678552
K-LaK13 694534 X X 147 LaK N13 694533
K-LaK14 697556 X X 148 LaK N14 697554
K-LaK18 729547 X X 149
K-LaKn2 641601 X X 150 LaK 21 641601
K-LaKn4 671572 X X 151

 COMPARISON

SUMITA SCHOTT



No.4

MATERIAL CODE PbF AsF PAGE MATERIAL CODE
K-LaKn5 650558 X X 152
K-LaKn7 670517 X X 153
K-LaKn8 678507 X X 154
K-LaKn9 678533 X X 155
K-LaKn10 692506 X X 156
K-LaKn11 658534 X X 157
K-LaKn12 734512 X X 158
K-LaKn13 641568 X X 159
K-LaKn14 741527 X X 160
K-LaSKn1 755524 X X 161 LaK 33 754524
K-LaF2 744449 X X 162 LaF 2 744448
K-LaF3 717479 X X 163 LaF 3 717480
LaF70 750350 X 164 LaF N7 750350
K-LaFn1 685492 X X 165 LaF N23 689497
K-LaFn2 697485 X X 166
K-LaFn3 700480 X X 167
LaFn4 720437 X 168
LaFn5 743492 X 169
LaFn7 735495 X 170
LaFn8 756476 X 171 LaF N24 757478
K-LaFn9 764403 X X 172
LaFn10 720421 X 173
K-LaFn11 720460 X X 174
LaFn12 757317 X 175 LaF N11 757318
K-LaSFn1 806409 X X 176
K-LaSFn2 805396 X X 177
LaSFn3 800423 X 178
LaSFn4 785437 X 179
K-LaSFn6 802467 X X 180
K-LaSFn7 773496 X X 181 LaF N28 773496
K-LaSFn8 835427 X X 182
K-LaSFn9 816467 X X 183
K-LaSFn10 816444 X X 184
K-LaSFn14 834372 X X 185
K-LaSFn16 788474 X X 186 LaF N21 788475
K-LaSFn17 883409 X X 187
LaSFn19 795452 X 188
LaSFn21 850324 X 189 LaSF N9 850322
LaSFn22 898340 X 190

KzF 2 529517
KzFS4 613438 X 191 KzFS N4 613443
KzFS50 740317 192

 Classification and names are based on SCHOTT method.
NOTES: Marked "X" in PbF and AsF columns indicates each LEAD FREE and ARSENIC 
FREE materials.  K- materials represent Pb and As free Composition.

: PbF AsF "X"
"K-"

 COMPARISON

SUMITA SCHOTT



MATERIAL CODE PbF AsF PAGE
K-CaFK95 434950 X X 21
K-PFK85 486852 X X 22
K-PFK80 497815 X X 23
K-GFK70 569713 X X 24
K-GFK68 592683 X X 25
K-CD45 693337 X X 193
K-CD120 723292 X X 194
K-CSK12 587596 X X 195
K-CSK120 587596 X X 196
K-LaFK55 694563 X X 197
K-LaFK60 632638 X X 198
K-PBK40 518635 X X 199
K-PBK50 523623 X X 200
K-PG325 507705 X X 201
K-PG375 543629 X X 202
K-PSFn1 907212 X X 203
K-PSFn3 839239 X X 204
K-PSK11 566610 X X 205
K-PSK50 594614 X X 206
K-PSK100 592607 X X 207
K-VC78 669554 X X 208
K-VC79 609578 X X 209
K-VC80 694531 X X 210
K-VC81 755456 X X 211
K-VC89 810410 X X 212
K-ZnSF8 714389 X X 213

NOTES: Marked "X" in PbF and AsF columns indicates each LEAD FREE and ARSENIC 
FREE materials.  K- materials represent Pb and As free Composition.

: PbF AsF "X"
"K-"

SUMITA

MATERIALS FOR PRECISION MOLDING
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