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Chapter 4 Detailed explanation of windows and operation

Contents
1. Main Window and Common Features <« -« -««-«-rtrrrerrreemmmmemmmmemeetitineieeenens 1
1. 1 Common features ............................................................................... 1
1.2 [Main] WITLAIOTY + v v v v e e e e e e e et e e 9
2' Search fOI‘ Property Database ...................................................................... 5
2.1 [Search Property Data] WINIAOW v rrrrrrrs e e et 5
2.9 [Data List of Property] WINAOW  rorrrrrrrr oo e 12
2.3 [Detaﬂ Data of Property] WINAOW  rrrrrrrrr e st 17
2.4 [Data Source List] WITLAOTW v vrrrrrrr s e 19
2.5 [Glasses from a Data Source] WINAOW  wrrrrrrrrrr e 19
3. Analysis for Property Database — «««««««oooorrrrrrrrmi 29
3.1 [Ternary Plot] Window — -oeesssmserreessmmmmmrensiiiiiiiiiii 929
3.2 [XY Plot] WMDY v v v+ v re s e e e st e e e 924
3.3 [Temperature-Property Plot] WINAOW  rrrrrrrrrrr e 27
3.4 [Element Analysis (Distribution)] WINAOW  rrrrrrrrrrre e 30
4. Property Prediction & Material Designing (Composition Optimization) —«-=-----: 32
4.1 [Additivity Equation for Property Prediction] window — =----reereemmeeeennes 32
4.2 [Search for Regression Analysis] WINAOW v rrrerrrrerrrrererm e 34
4.8 [Data List for Regression Analysis] WINAOW  crrrrrrrrrrrrre e 35
4.4 [Execution of Regression Analysis] WINAOW o rrrrrrrrrrrrremeeem e 38
4.5 [Verification of Regression Analysis] WINAOW  crvrrrrrrrrrrereremee e 41
4.6 [Property Prediction] WINAOW  rrrrrrrrr e 49
4.7 [Composition Optimization] WINLAOW  rrrrrrrrrrrr e 43
5. Structure Database ................................................................................. 46
5.1 [Search Structure Data] WINAOW  frrrrrrrre o 46
5.9 [Data List of Structure] WINAOW  crrrrrrrrrre s 50
5.3 [Detail Data of Structure] WINLAOW  rrrrrrrrr e s e 51
6. Registration Of USGI’ Data ......................................................................... 53
6.1 [User Data Menu] Window <« «reteesmsrrmmeammmmntttaeiiiiitae i 53
6.2 [Data Input] WITLAOW v vrrrrrrr e s e e et et e 54
6.3 [Data List] WINAOW v rrrrr e e et 60
6.4 [Lot Data Operation] dialog DOX e 64
6.5 [User Defined ID] WITLAOW v rrrr s e e oo 65

19 May, 2017



INTERGLAD Ver. 7

1. Main window and common features

1.1 Common features

All INTERGLAD windows share the following features.

(1) Menu bar

The menu bar has pulldown menus called File, View, Tools, and Help.

(2) Icon menu

The icon menu on the toolbar at the top of the screen includes the following icons.

System:

&» INTERGLAD

File:
& Save Fs] CSV File
= Open % Print
Environment:
ﬁ Preference
Window navigation:
;% Search Property Data (DB) Tax Property Prediction
;% Search Structure Data (DB) 3 User Data
Detail Data of Property Detail Data of Structure
Glasses from a Data Source F%T Ternary Plot
% XY Plot l_Q'T Temperature-Property Plot
B Flement Analysis (Distribution) I%L Interpolation
F%T Reset Interpolation % Figure Plot
l-!‘_'? Verification of Regression Analysis p:-::p Property Prediction
i’:’jm‘p Composition Optimization
Forward = Back
Former Record B Next Record

Data Export

T lala

Exit

Help:

B‘ Data Import

Manual

@ Measurement of Property

¢

Glossary
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(8) Input and selection

There are four modes of data input and item selection to the screen:

= Free input (white cells): The user can input numerical values or text using the keyboard, and numerical
values can be either fixed-point numbers or indices (exponential style). Decimal points of numerical
value should be period (.), not comma ().

= Selection from a list (light-blue cells): The user can choose items from a fixed list using the dialog boxes
that open after double-clicking any light blue cell.

= Selection by pulldown menu: When the user clicks a button that contains a down arrow (V¥), he/she can
select an item from the available list of items.

» Checkboxes: Items are selected or deselected by clicking the appropriate checkboxes.

» Balloon: Explanation appears by pointing an item with a mouse-pointer.

1.2 [Main] window

The [Main] window appears when INTERGLAD Ver. 7 is started.

(1) Window configuration

1 Menu bar ———» [

® 2R @2 Moo
2 Tools bar _I_'

INTERGLAD 7

r' International Glass Database System 'Y
'ﬁ'N IE H G I-AD Ver.7 NEV:I‘G_LASS FORUM
s ¢ K s

7

Glass Property & Structure Database

INTERGLAD 7.2 (ver.7.2.0.1.07)

1901

Search Property Data for the first time in the world by the New Glass Forum.
(s prroorven] e
| propertyprediction |
with structural data of approximately 5,000 glasses.
User Data (Property Data) | Besides,
L for easier searches have been added. Main functions are
1) Search of glass data,
. . | Search Structure Data 2) Analysis of searched glasses,
[Main] window 9 prdtonsf ronaries ond dsn oo

Ly INTERGLAD 7

INTERGLAD: Preference

DB Site Language Default Unit & Max Data

INTERDLAD Data Component Unit mol% :
® English

{ @ Server ) Local ) Property Unit Common

) Japanese
[] User Data Max Data 1000 :

Network Connection

‘@ Direct Connection to the Internet:

) Proxy Configuration: HTTP Proxy: Port:

Server Database

Server URL {Authentication): [153.121.91.140 |
Server URL (Glass Property): |153 121.91.1489/gp |
Server URL (Glass Structure): |153.121.91.1491gs |

Local Database
MDB File (Glass Property) (ODBC: GP_LOCAL): [C:NTERGLAD 7.0\GP_32_2017.mdb || select

MDB File (Glass Structure) (ODBC: GS_LOCAL): |C:UNTERGLAD 7.01GS_25_2017.mdb || select

User Database

MDB File {Glass Property) (ODBC: GP_USER): ‘C AINTERGLAD 7.00MGP_user_76.mdb | Select
MDB File (Glass Structure) (ODBC: GS_USER): |CUNTERGLAD 7.0\GS_user_70.mdb || select
Default Search Condition File

File (Glass Property): [ | | select
File (Glass Property, Regression Analysis): | | Select
File (Glass Structure): | | Select

[Preference] dialog box

Default Folder

Folder (Open and Save Files): ‘ |
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E'I:INTERGLHD 7: Proxy Configuration

Proxy Configuration

HTTP Proxy: || | Port: | |
HTTPS Proxy: | | port: | |
SOCKS Proxy: | | Port: | |
Proxy Authentication

[_] Enable Proxy Authentication:

[Proxy Configuration] dialog box

(2) Details

Select the functions called Search Property Data, Property Prediction, User Data, or Search Structure
Data using buttons in the [Main] window. The users can know the numbers of datasets clicking Contents of
Property Data, Contents of Structure Data , or Contents of Glass-Forming Region of Tools on the menu bar.
From the Search Property Data, the numbers of glasses of each State, Appearance, Feature, Process, Usage,
Data Source, Component, Glass System and Property are shown by developing the list. From the Search
Structure Data, the number of glasses of each State, Shape, Measurement, Data Source, Component, Glass
System and Structure is shown. From the Contents of Glass-Forming Region the user can know the numbers
of the composition with 2 or 3 components. Clicking [Check Update] of Help opens the web-page for
download of the new version of INTERGLAD.

The [Preference] icon ,ﬁ opens a dialog box that allows the user to modify the user environment. The
[Exit] button closes INTERGLAD.

The following options are available in the [Preference] dialog box. Click the [OK] button to fix the
conditions, and click the [Cancel] button to cancel the conditions in this dialog box.

1) Database (DB) Site
» To use INTERGLAD data, check the [[INTERGLAD Datal checkbox and select either the [Server] or
[Local] radio button. The Server option links to the database stored on the New Glass Forum server, and
the Local option links to the local database stored on the user's computer. The local database can be
downloaded from the Web page of INTERGLAD or installed from the INTERGLAD CD. The local
database is renewed at least once a year.
» To use the INTERGLAD data with User Data, check both the [INTERGLAD Datal and the [User Datal
checkboxes. Here, User Data refers to the user database registered on the user's computer.
= To use the User Data alone, select only the User Data option.

2) Language
» Choose a language by clicking on either the English or the Japanese radio button.

3) Default Unit & Max Data
» Select a Component Unit from the pulldown menu.
= Select a Property Unit from the pulldown menu. Common refers to the most commonly used unit,
shown in the ID list of 5.1, Chapter 6.
= Select a maximum number of glasses for the search from the [Max Data] pulldown menu.
* Do not change the default settings unless necessary.
= These settings can also be changed from the [Search Property Datal window.

4) Network Connection
= Select a network connection method.
= If using a proxy server, select the proxy configuration. Clicking the [Advanced] button opens the [Proxy
Configuration] dialog box and input the IP address and Port in the dialog box. When Proxy
Authentication is reqired, check the [Enable Proxy Authentication] checkbox, input the User ID and the
Password, and click the [OK] button.
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5) Server Database
* The Server Database to search for property or structure can be checked and changed. However, usually,
these settings do not need to be changed.

6) Local Database
= The Local Database to search for property or structure can be checked and changed. Click the [select]
button and select an mdb file for the database. Usually, these settings do not need to be changed. The
file codes are set to ODBC for the local databases.

7) User Database
» The user can select a registered user database to search when two or more user database files are
stored on the local computer. Usually, these settings do not need to be changed.

8) Default Search Condition File
= A default search condition can be selected from the stored search conditions on the user's computer.
* The default file can be set for each of Property/Search, Property/Multiple Regression Analysis, and
Structure/Search.

9) Default Folder
* The user can select a default folder in which to save a search, analysis, or prediction data.
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2. Search for Property Database

2.1
(1) Window configuration

[Search Property Datal window

[ZINTERGLAD 7 : Scarch Property Data

INTERGLAD 7: Glass Property

File View Tools Help
ERE e e
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[Periodic Table] dialog box [Select Components] dialog box
[E select Properties E|
oo (oo Lo |

[ Properties

9 [ Mechanical, Physical
o [ Density, Porosity
o [ Elasticity
o [ Sound Velacity
6= 3 Mechanical Strength
6= 3 Hardness, Toughness
o~ [ Fatigue, Relaxation
o [ Interfacial

o (3 Thermal

o= [ optical

o= [ Electrical, Magnetic

o= [ Chemical, Biochemical

o (9 Characterization

o (9 Miscellaneous

o= [ User Property

[Select Properties] dialog box

(2) Details
(A) The [Search] window ([Simple Search] or [Detail Search])

The user can switch between the [Simple Search] and the [Detail Search] windows by using the tabs just
below the tool bar. The [Simple Search] window sets the composition and property conditions, and the [Detail
Search] window sets those and various other search conditions, such as Glass State, Shape, Feature and
Process, and Usage. The contents of both windows remain the same, even after making the selections. After
a set of search conditions has been saved as a Default Search Condition File in the [Preference] dialog box,
these conditions then appear when either search window is opened.

(B) Selecting a database

The user can choose to search either the INTERGLAD Database and/or the User Database from the [DB
Site] column of the [Detail Search] window. In the case of the INTERGLAD Database, the user can select
either the newest Server Database or the Local Database installed on the local computer. These are set as
the default conditions in the [Preference] dialog box. In the case of the Internet edition, only the Server
Database is selected automatically.

(C) Specifying search conditions
The search operation is performed assuming that each condition is linked by the AND operator.
1) State
Select Not-Specified in order to scan all the stored data. Choose among Glass General, Melt, and
Non-Vitrified to limit the search to a particular state of glass. Under Glass General, a single sub-state
can be selected from among Glass (usual), Glass-Ceramics, Composite, Modified glass, and Thin Film.
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Glass General is set as the default.
2) Gold-Data
Highly reliable glass data are distinguished as Gold-Data, and it is possible to limit a search to
Gold-Data by checking the relevant checkbox. Each Gold-Data glass has an analyzed composition, a
description of cooling conditions, property data of more than five items, and property data that does not
differ to a large extent from those of glasses with similar compositions.
The addition of Gold-Data takes place via the confirmation of individual glass data. Glass numbers
with an “R” attached at the end denote Gold-Data.
3) Glass-forming-region data
Only glasses with glass-forming-region data can be searched by checking the [Glass-Forming-Region
Data] checkbox.
4) Composition
a) Chemical components and amounts

Components are classified into 11 groups: Oxides, Fluorides, Chlorides, Bromides, Iodides,
Elemental, Sulfides (S, Se, Te compounds, P, As compounds, NHs), Raw Materials, Fillers (for
Composites), Substrates (for Thin Films), and Glass-Ceramics (Crystals). The user can specify a
component from the Periodic Table or from the list in the [Select Component] dialog box with a
keyword column (described in the following b) and c)).

Minimum and maximum component values can be specified in the [%min] and [%max] columns.
When either the %min or %max value is entered, non-numerical compositional data, denoted by an
asterisk (), are not searched. Values from 0.01 to 100.00 can be entered in steps of 0.01. In the case of
a value in E (exponent) style, the minimum avilable value is 1E-4, which is 0.0001%. In this case
figures before and after E are limited to be integral. When the sum of the %min exceeds 100%, the
warnig dialog “Total of min% exceeds 100%” appears. By clicking the [OK] button, the search is
performed, but usually “Data:0” is found by the Information dialog. In such a case, a new inputting
of %min is required for the sum to be less than 100%. When inputting, decimal points of numerical
value should be period (.), not comma (,).

Glasses without a certain component can be also extracted by inputting “0” or “-1” in the [%min] cell
of the component. When only a maximum value is entered without a minimum amount, the search is
the same.

[Common name for similar compounds (Italic) RmOn]

RmOn is used to specify all the member compounds of a particular chemical component group. When
RmOn (Italic) is selected, every compound belonging to the group is connected by the OR operation. In
such cases, %min and %max limit the aggregate content of the group.

The groups are as follows:

R20 = Li20, Naz20, K20, Rb20, Cs20, R20
RO = MgO, CaO0, SrO, BaO, RO

R203 = Al203, Fe203, Cr203, R203

RO2 = TiOg, ZrO2, HfO2, RO2

R205 = P20s, V205, Nb20s, Ta20s5, R20s
RO3 = MoOs, W03, ROs

RE203 = (Ce20s3, Pr203, Nd203, Pm203, Sm203, Eu20s3,
Gd203, Th20s3, Dy203, Ho203, Er203, Tm203, Yb2Os,
Lu203, Sc203, Y203, La203, Re203
AnO2 = ThOg, PaO2, UO2, NpOz, PuO2, AmO2, CmOz2, BkOq,
CfOz, EsO2, FmOz2, MdOz, NoOz2, LrO2, AcO2, AnO2
Note: The common name RmOn when not italicized is treated as a usual component. This notation
indicates that RmOn is used in the data source.
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b) Specification of components by Periodic Table

The [Periodic Table] dialog box opens upon clicking the [Periodic Table] button. In the case of oxide
components, click the relevant cation elements and then click the [OK] button. In the case of
non-oxide components such as halides, first click on oxygen (0O), and then on an anion element (the
pink background moves from O to other anion elements). Two or more anions can be selected
simultaneously. The specified elements in the Periodic Table can be deleted by re-clicking on the
elements one by one, and all the specified elements can be deleted by clicking the [Clear Component]
button. The [Periodic Table] dialog box is closed by clicking the [Cancel] button or clicking the cross at
the top right corner of the dialog box.

The specified components appear in the [Component] column. Components with different cations
are in the cells of the first vertical column, and components with different oxidation numbers of the
same cation are in the cells of the horizontal row (from small oxidation number to large lines, from left
to right). When multiple anions are specified, they appear in the order of oxides, chlorides, bromides,
and iodides from top to bottom. It is unable to specify components in the second from the left or righter
cells using the periodic table.

¢) Specification of components from [Select Components] dialog box or by entering a keyword

The [Select Components] dialog box opens by double-clicking on a light-blue cell in the [Component]
column. Select a specified component, and then click the [OK] button. To expand the dialog box, click
the fork mark of the items or double-click on the item letters or icon. The dialog box can be collapsed in
the same manner. Multiple components can be selected simultaneously by holding down the Ctrl key
while clicking components.

Components can easily be searched for by inputting a keyword in the [Keyword] cell and clicking
the [Select] button. All items, including the keyword, appear in blue-colored letters. Click on the
specified component, and then click the [OK] button. Click the [Reset] button to cancel a
keyword-based search. To close the [Select Components] dialog box, click the [Cancel] button or click
the cross at the top right corner of the dialog box.

d) [AND, OR, NOT] pulldown menu
AND, OR and NOT can be selected for each row from the [Component] column to specify
relationships among components.

In this system AND(A), OR(A), NOT(A) mean the following:
AND(A): must contain A (common region with other AND and NOT components)
OR(A): may contain A (unrelated to other AND and NOT components)
NOT(A): must not contain A (common region with other AND and NOT components)

See the figure alongside. the 1st row AND (A) '
The region in green is the specified region. the 2nd row AND (B) ( ‘
When there are two or more AND, OR, and NOT conditions,
the processing order is as follows: OR (A) '
1) When three or more components are selected, ANDs and NOTs OR (B)
are assessed first, and then OR is assessed.
2) When there are two or more components in a horizontal row, AND (A)
OR is assessed for the components and then the leftmost bold NOT (B) .

AND, OR, NOT is assessed.

NOT(A OR B) (A and B in the same horizontal row)

= NOT(A) and NOT(B) (A and B in the leftmost vertical column)
In the figure the region in grey is specified .
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e) Numerical data

When the [Numerical] checkbox is checked, non-numerical data, denoted by an asterisk (>¢), are not

searched.
f) Unit

One of three units, mass%, mol%, and at% can be specified by radio buttons in the [Composition]
column. The default unit is mol%, but this can be changed from the [Preference] dialog box. In the
case of chalcogenide glasses, we recommend selecting at% to obtain more data.

g) Total of Main Components

The total percentage of main components can be selected using the [<Total of Main Components]
pulldown menu, but this is only active when the [Main] checkbox of each component is checked.
When the main components are specified, the bold OR and NOT cannot be used, and only AND can be
used. However, the horizontal ORs can be used to specify alternatives.

h) Glass System

A glass system can be specified from the [Select Glass System] dialog box, which is activated by
double-clicking a light-blue cell in the [Glass System] column. Specification using the [Keyword] field
in the [Select Glass System] dialog box is also available. Three glass systems can be specified using
AND or OR connections.

i) Commercial (User) Glass

Commercial glasses and user glasses are listed in the [Select Commercial and User Glass] dialog
box, which is opened by double-clicking the [Commercial (User) Glass] column. A commercial glass
can be selected from the list, and clicking the [Develop] button to the right of the [Commercial (User)
Glass] column displays the chemical composition of the commercial (user) glass in the [Component],
[%min], and [%max] cells. When more than one composition exists for a listed commercial glass, the
composition is shown as a range from %min (minimum value) to %max (maximum value).
Specification using the [Keyword] field in the [Select Commercial and User Glass] dialog box is also
available. The [Component, %min, %max] column and the [Commercial (User) Glass] column are
connected by the OR operation.

j) Filler/Crystal/Substrate

When [Composite] is specified as the [Statel, it becomes possible to specify fillers. The filler type can
be selected from the [Select Filler] dialog box, which can be opened by double-clicking a light-blue cell
in the [Filler] column.

When [Glass-Ceramics] is specified as the [State], it becomes possible to specify crystals. The crystal
type can be selected from the [Select Crystall dialog box, opened by double-clicking a light-blue cell in
the [Crystal] column.

When [Thin Film] is specified as the [Statel, it becomes possible to specify a substrate. A substrate
type can be selected from the [Select Substrate] dialog box, opened by double-clicking a light-blue cell
in the [Substrate] column. Specification using the [Keyword] field in each dialog box is also available.

k) Sol-Gel Raw Material

The choice of [Sol-Gel Material] becomes possible when the [Sol-Gel] checkbox in the [Appearance,
Feature & Process] column is checked or [Sol-Gel] is specified from the [Glass-forming Method] in the
[Select Appearance, Feature & Process| dialog box by double-clicking a light-blue cell. The material
can be selected from the [Select Sol-Gel Material] dialog box, opened by double-clicking a light-blue
cell in the [Sol-Gel Materiall column. Specification using the [Keyword] field in the [Select Sol-Gel
Material] dialog box is also available.

5) Property
a) Specifying properties
Select properties from the [Select Properties] dialog box, which can be opened by double-clicking
any cell in the [Property] column. Search for a property item by entering a keyword in the [Keyword]
field of the dialog box in the same manner as that for components. Bold-face items of the medium
category in the dialog box can be specified as search conditions. [AND] or [OR] can be specified for



Chapter 4

each item in and after the 2nd row of the [Propertyl] column.
b) Unit
The unit system (Common, SI, CGS, or PSI) can be specified separately for each property. The
default unit is Common, but this default can be changed from the [Preference] dialog box. A hash #)
in the [Unit] column indicates that the property is recorded in a unit that cannot be converted.
¢) Minimum and Maximum Values
Minimum and maximum values of properties can be specified in the [%min] and [%max] cells. Input
the values in decimal style or exponent style (E) with an integral (+) exponent. Decimal points of
numerical value should be period (.), not comma (,).
d) Numerical
When the [Numerical]l checkbox is checked, the search ignores non-numerical data, which are
denoted by an asterisk (k).
e) Extension Search
The extension search applies to glasses with high-temperature properties such as high-temperature
density or viscosity. When the [Extension Search] checkbox is checked, the search checks glasses those
do not have the corresponding property data, but those do have data at the other temperatures. The
corresponding data can be calculated by interpolation or extrapolation from other temperature data of
the glass.

[Typical Datal

Property items with various measurement conditions are registered with different IDs for each
condition. Typical data are defined for six property categories: Vickers Hardness, Linear Expansion
Coefficient, Glass Transition Point, Refractive Index Visible, Birefringence, and Dielectric Constant.
Refer to the Typical Data table in the Appendix at the end of Chapter 3, which shows the IDs and the
priority order for each property.

When a property item with “typical” is chosen as a search condition, the value with the highest
priority order ID in the table is indicated as typical if at least one data item of the property is
registered in the database. Searching with typical data is useful for collecting data for properties with
many IDs.

[Electric Conductivity, AC Resistivity, and DC Resistivity]

When any one of electric conductivity, AC resistivity, or DC resistivity is specified as a search
condition, the other two properties are also searched at the same time. When two or more of the three
items are registered in a glass, one value is listed in the [Data List of Property] window according to
the priority order in the following table. When the specified item is conductivity, the value of
resistivity is converted to the reciprocal value, and when resistivity, the value of conductivity is
converted to the reciprocal value.

Specified Item Priority 1 Priority 2 Priority 3
Electric Conductivity Electric Conductivity Reciprocal of AC Volume Reciprocal of DC Volume
Resistivity Resistivity
AC Volume Resistivity | AC Volume Resistivity Reciprocal of Electrical DC Volume Resistivity
Conductivity
DC Volume Resistivity | DC Volume Resistivity Reciprocal of Electrical AC Volume Resistivity
Conductivity

6) Appearance, Feature, and Process
Items can be specified from the [Select Appearance, Feature & Process] dialog box, which can be
opened by double-clicking a light-blue cell in the [Appearance, Feature & Process] column. Specification
using the [Keyword] field in the [Select Appearance, Feature & Process] dialog box is also available.
When two or more items are specified, they are connected by the [AND] operator. Any item including

10



INTERGLAD Ver. 7

Apearance etc. can be set as a search item. Checking the [Sol-Gell checkbox opens the [Sol-Gel Materiall
column. See point k) in 4) Composition.
7) Usage
Select a usage by double-clicking a light-blue cell in the [Usage] column and selecting items from the
list. Specification using the [Keyword] field in the [Select Usage] dialog box is also available. When two
or more usages are specified, they are connected by the [OR] operator. Any item including such as
‘Energy, Nuclear, Radiation’ can be put as a search item.
8) Author
Enter a data-source author’s name by typing it in. An author of First Author or Any Author may also
be specified from the pulldown menu. Example: Hill J.C.
9) Data Source
Specify a specific data source type by double-clicking a light-blue cell in the [Data Source] column and
choosing an option from the [Select Data Source] dialog box. Specification using the [Keyword] field in
the [Select Data Source] dialog box is also available. 4 data sources can be specified, and AND, OR and
NOT can be selected for each data source like component.
a) Data source item
Select a category (data book, journal, proceedings, patent, catalogue, and user data) or subordinate
classification from the [Select Data Source] dialog box. Here, you can specify the title of a data book
[Bookl, academic journal [Journall, proceedings [Proceedingl, European, US, or Japanese patents
[Patent], or a company name [Cataloguel.
b) Year
Specify the year of publication of a data source using four digits in the [Year] cell. Japanese years
must be converted to years of the Christian calendar in the case of Japanese patents. Specify a single
year by entering the same year in both cells.
¢) Number
Double-click on the [Number] cell to enter a number. The method of specifying a number depends on
the category:

Data book: Specify volume number and page number of the data book in the [Number] cell. Enter a
volume number using three digits or letters such as 00B or 002, and after that enter a
four-digit page number (e.g. 0102). Example: 0010521 (volume number: 001, page
number: 521)

Journal and Proceedings: Specify the volume number of a journal or proceeding. The three-digit
volume number (e.g. 002) may also be combined with a four-digit page number (e.g. 0035)
as a seven-digit number in the order 0020035. When dealing with a combined volume,
only one volume number is used. For example, input either 059 or 060 for Vol. 59-60.
Occasionally there are five digits in the number of pages. In such cases, page 10000 is
shown by “t” instead of the first 10. Similarly, the first 10 of page numbers 11000, 12000,
13000, 14000, 15000, 16000, 17000, 18000, 19000 and 20000 are represented by “e”, “w,”
“h,” “£)” “1,” “s,” “v,” “g,” “n,” and “y,” respectively. Lately the page number is registered as
the six-digit number in a nine-digit number.

Patent: Specify a patent. Enter a six-digit patent number after “A” (appears automatically) for a
Japanese patent or a seven-digit patent number for a European or US patent. In the case
of US patent, published patents after 18 months from the eariest filing date have been
registered after 2002. In this case the next figure after A is 0. Lately, number of Japanese
Re-publication of PCT International Publication is registered as AW+six-digit number.
Examples in patents are registered in the database. The registered examples were up to
10 for a patent with 1-100 examples, 10% examples for a patent with more than 100
examples, but from 2011 the registered examples have been the all for a patent with 1-20
examples, and {(N-20)x0.1 + 20} examples for a patent with N (21 or more) examples.

d) Patent Company (company to which patent belongs) and Catalogue No.
A patent company (organization) can be specified when selecting either [Patent] in bold type,

11
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[European Patent], [US Patent], or [Japanese Patent]. Double-click on the [Pat Co/ Cat No.] cell and
select a patent company from the [Select Pat. Company] dialog box. When a patent applicant is an
individual, or a company name appeared only once, the patent company is registered as Others. When
selecting [Catalogue Company] by developing [Catalogue] in the [Select Data Source] dialog box,
Catalogue No. (Code) can be selected by double-clicking on the [Pat Co/ Cat No.] cell. When a company
name has been renewed, the previous name is also shown with parentheses after the new name. For a
company merger, one of the previous company names is rested.
The following abbreviations are used for the countries of origin of companies, journals, etc.
BE: Belgium, CN: China, DE: Germany, FR: France, GB: Great Britain (United Kingdom),
IT: Italy, J: Japan, KR: Republic of Korea, LI: Liechtenstein, NL: Netherlands, PT: Portugal,
R: Russian Federation, SU: Former Soviet Union, US: United States of America.
10) Glass ID (six-digit number)
Search for glasses by entering a Glass ID or ID range (e.g. 23—1000) in the [Glass ID] column.
11) Max Data
Max Data specifies the maximum number of glasses to search. The default is 1000, but this default
number can be changed from the [Preference] dialog box.

(D) Buttons and icons
1) [Search] button
Perform a search.
2) [Reset] button
Initialize the [Search Property Data] window.
3) [ [Save] icon
Save the specified search conditions in a file.
4) = [Open] icon
Open a previously saved search condition from a file selected in the [Open] dialog box. The selected
search condition appears after reseting the window.
5) &8 [Print] icon
Print the contents of the current window.
6) = [Forward] icon
Go to the next [Data List of Property] window. To open a saved search result, go to the [Data List of
Property] window by the [Forward] icon without any specification in the [Search Property Datal window,
and open it from the [Open] icon in the [Data List of Property] window.

2.2 [Data List of Property] window RGLAD 7 Dot List o1 Glass Prope -
File Tools Help
(1) Window configuration « | zums & 4= Skl (2@ @@ @  INTERGLAD 7: Glass Property
Data source list | DETAIL H Information H Component |

c
E
l

Number of Sources || 420 PrupEmlUnn Additivity Ey

Delete Ma. Glass Mo Data Source Year Da’\t‘awiuhuerr:e Si02 | B203  MNazio DE(E;WM?FT Refractive Index (Ty.
] 683 [GP02-058507 |US Patent 1988 |A4769347 8772 5563 1741 291 1.566 E
] 684 |GJ05-060482  |J Mon-Crystalline 81982 w048, p.0345 56.000  27.00] 5.00 271
] 685 |GJ05-060483  |J Mon-Crystalline 81982 v 048, p.0345 6400 18.00] 5.00 283
] 686 |GJ05-060484  |J Mon-Crystalline 81982 v 048, p.0345 70000 2500 5.00 291
m] 687 |[3J05-062046 ) Material Science 1981 w016, p.1049 45000 22500 15.00 2.694 1.554
=) 625 [BJ05-062047 ) Material Science 1981 w016, p.1059 45000 26300 15.00 2,62 1.549
0 629 |GJ05-0B2048  |) Material Science 1981 w018, p.1059 45000 30000 1500 2.551 15421
=) G0 |GJ05-082061 ) Material Science 1981 w018, p.1059 45000 3000 2500 2,526 1527
=) 691 |GJ05-082062 ) Material Science 1981 w018, p.1059 45000 3000 2000 2.543 1.535
O 692 |GJ05-082063 ) Material Science 1981 w018, p.1059 45000 30000 1500 2.546 1.542
O 693 |GJ05-082064 ) Material Science 1981 w018, p.1059 45000 30000 10.00 2.56 1.551
O 694 |GJ05-062541 | Am. Ceram. Soc.  |1880 w083, p.05ad T1.73| 1238 1589 2,476
O 695 [CJ05-062542 | Am. Ceram. Soc.  |1880 w083, p.05ad T1.73| 1238 1589 3.44
O G965 [CJ05-062543 | Am. Ceram. Soc.  |1880 w083, p.05ad T1.73| 1238 1589 4.29
O GA7 |[CJ05-DB2544 |0 Am Ceram Soc. |1880 w063, p.05ad 7173 1238 1588 5.45
O 693 [CJ05-062545  |) Am Ceram Soc 1880 w063, p.05ad 7173 1238 1588 3.24
=] G99 [CJ05-062546 ) Am Ceram Soc 1880 w063, p.05ad 7173 1238 1588 4.24
] FOO |CJ05-D62547 | Am Ceram. Soco 1880 w063, p.05ad 7173 1238 1588 521
[Data LlSt Of Property] WindOW =] 701 [GJ05-062867  |J Nnn-Cwsta\l?naS 1670 {034, p.O0R3 7418/ 1263 10413 2.37) 1.498
] 702 |GJ0G-D6286& ) Mon-Crystalline 5.|1878 w034, p.O0A3 7522 ERE] 877 251 1.517
] 703 |GP05-063233  |Japanese Patent 1882 |A03E343 1311 8362 1338 3.06 1.578;I
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Ed

3 Information
01 Data Source

02 Year

] 04 State
["]105 Glass System

[107 usage
[]08 Thermal Treatment
[]09 Note

03 Data Source Number

[_]06 Shape, Feature & Process

[]10 Glass No. (Structure )

[»

[

Select Al H Clear Al

H Expand All || Collapse...

| 0K || CANCEL

[Select Information] dialog box

Select Arithmetic O

Si02

peration Gondition

|+ VlBQOB |

Mew Column Name: [Si02+B203 |

| Calculate || Cancel |

[Arithmetic Operation] dialog box

[Additivity Equation] dialog box

(2) Details

(A) Glass Number
1) Total Number: The total number of glasses searched.
2) Number of Sources: The total number of data sources used in the search.

(B) Table

The searched glasses are listed in the order of their Glass ID. Each dataset is shown in a horizontal row.
Only the components and properties data that exist in the search conditions, Glass Number, Data Source,

Select Additivity Equation

¢ 3 Density
D Toge, Tanaka and Minami (Si-As-Te Chalcogenide)
D Toge, Tanaka and Minami (Ge-As-Te Chalcogenide)
D Toge, Tanaka and Minami (4s-Te-Se Chalcogenide)
D Toge, Tanzaka and Minami (Ge-Te-Se Chalcogenide)
D Tanaka and Minami (As-3 Chalcogenide)
O Fsgentaica)
[ man Fud (Fluaride)
[ Hugains (Silicate)

‘Condition of Equation

Compaonent Min [LEYS

AIZ03

As203

B203

Bal

Bel

4]

New Column Name

|Densny (Appen)

Condition of Prediction

Total of Trace Components <=
Calculate | Cancel

Year, and Data Source Number are tabulated; however other data items can be added to the list.

= Column shuffling: Move a column to the left or right by dragging and dropping it into the desired position.
= Sorting: Sort the data in a column in ascending or descending order. Hold down the Shift key and click on

the column header to change the sort order.

» Transfer to the [Detail Data of Property] window: View detailed data for a glass (the [Detail Data of
Property] window) in the list by double-clicking on the row.

1) Delete checkbox column

If a glass dataset has the [Delete] checkbox ticked, it cannot be used for analysis (arithmetic
operations, additivity equation, XY plot, ternary plot, etc.). These datasets are deleted by clicking the
[Delete] button. When a point on an XY or ternary plot is deleted, the [Delete] checkbox for the same

data is automatically checked in the search table.
Note that a row cannot be selected (activated) by clicking the [Delete] checkbox.
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2) No. column

Display the serial number of the output data row.
3) Glass No. column

Show the Glass No. of each glass in INTERGLAD.

Glass No.:
Example G C 03 - 052224
OB @
® State G: Glass, X: Glass-Ceramics, C: Composite, M: Modified, T: Thin Film
F: Melt, N: Non-Vitrified
@ Data Source B: Book, J: Scientific Journal, I: Proceedings, etc.,
P: Patent, C: Company Catalogue, U: User Data
® Glass System 01: Silica, 02: Alkali Silicate, 03: Alkaline-earth Silicate...
@ Glass ID the serial number of six-digit figure in order of registration
When R is attached after the figure, this shows Gold-Data. Refer to
2.1(2) (O) 2).

4) Data Source column
The title of the data source (journal name, company name in case of patent, etc.), year, and data source
number appear in this column. They may be cancelled by clicking the [Information] button at the top of
the window and deleting the check for the item in the list.
5) State, Glass System, Appearance, Feature &Process, Usage, Thermal Treatment, Note column
These items are shown or hidden by using the checkbox for the items in the [Information] dialog box
from the [Information] button. For Appearance, Feature & Process, Usage, the subclass items are shown
in the list.
6) Composition
The components specified in the [Search Property Data] window are listed in the searched glasses
table. Any component of the listed glasses can be shown or hidden by using the checkbox for the
component in the [Component] dialog box. The default [Component Unit] is the unit specified in the
[Search Property Datal window. Filler, Crystal, or Sol-Gel Material cannot appear in the list. To see
these units, it is necessary to open the [Glasses from a Data Source]l window or the [Detail Data of
Property] window.
7) Property
Any property specified in the [Search Property Data] window appears in the searched glasses table.
All registered property items in the search appear in the [Select Properties] dialog box, opened by
clicking the [Property] button. Therefore, any property in the list can be shown in the table by clicking
the [show/hide] checkbox for the relevant property. The default Property Unit system is the Common
unit system. The properties in the table use the default unit, not the selection specified in the search
window. However, the default can be changed from the [Default Unit & Max Datal column in the
[Preference] dialog box in the [Main] window. Property values are shown as exponent (E) style with
maximum 3 decimal places. Example: 156.3 = 1.563E+2. For a value with E+00, it is shown as normal
style with maximum 3 decimal places.
= Blue-colored property data are conditional, so we recommend that such conditions be checked in the
[Detail Data of Property] window.
» Red-colored property data are (converted) values of priority 2 or 3 from among the three categories of
electric conductivity, AC resistivity, and DC resistivity. See 2. 1 (2) (C) 5) Property.
» Data described as [Figure] with a blue color represents table data. (See Chapter 5, 3). Figures can be
displayed from the [Detail Data of Property] window.

14



INTERGLAD Ver. 7

(C) Pulldown menus, buttons, and icons

15

1) [Component Unit] pulldown menu

Conversion between mol% and mass% units is possible using the [Component Unit] pulldown menu.
In the case of glass containing components with an uncertain molecular weight, such as R20, Kaolin and
Others, conversion is not possible, so the pre-existing numerical data is replaced by a red asterisk >.
When returning to the initial unit, the values go back to the initial values. In some cases, a black
asterisk is replaced by a red one after unit conversion, even if numerical data of the content in the
changed unit has been registered for the glass. This is the case for glass with at least one component
with an uncertain molecular weight. Such a case is shown when the search is performed except the unit
in which the numerical values appear in the [Detail Data of Property]l window. When the sum of the
components does not become 100% by unit conversion, the component values are replaced by a red
asterisk *. (Ex. 72981 after searching with mol%, unit conversion to mass%)

2) [Property Unit] pulldown menu
Convert property values to a new unit using the [Property Unit] pulldown menu.
3) [Information] button

Clicking the [Information] button opens the [Select Information] dialog box, and allows the following
data items to be shown or hidden in the list: Data Source, Year and Number of Data Source, Glass State,
Glass System, Appearance, Feature & Process, Usage, Thermal Treatment, Note, and Glass No.
(Structure Database).

4) [Component] button

Click to show or hide any component data contained in the search results.
5) [Property] button

Click to show or hide any property data registered in the search results.
6) [Structure] button

Click to show or hide any structural data in the Structure Database for the listed glasses. The
[Structure] button becomes clickable only after the [Search Structure DB] icon (See 19)) is clicked or
Glass No. (Structure) is checked in the [Select Information] dialog box (See 3)).

7) [Delete] button

Click to delete the rows that have been marked for deletion by means of the [Delete] checkbox.
8) [Undo] button

Click to cancel the previous [Delete] operation.
9) [Detaill button

Click after clicking on any part of a row, other than the delete checkbox, to open the [Detail Data of
Property] window for a glass. Double-clicking on a row has the same result.

10) [+, -, %, /] button

Click to conduct one of the four basic arithmetic operations on Components, Properties, or
Component/Property combinations. The [Select Arithmetic Operation Condition] dialog box appears
when the [+, —, >, /] button is clicked. Set the conditions of the operation in this box to have the result
shown in a new column.

Condition of operation:

* Two Component and Property columns can be arbitrarily chosen as operands. It is also possible to
select a new column formed by the arithmetic operation.

= Operator: +, —, * (x),/(+). An operator is chosen from the pulldown menu in the dialog box.

* New column name: editable.

The new column resulting from the + or — operation between two Component columns is treated as a
Component column, and labeled as such. The new column resulting from the X or + operation between
two Component columns is treated as a Property column, because the numerical result may exceed 100
(%). The new column resulting from an arithmetic operation between a Component column and a
Property column, or between two Property columns, is treated as a Property column, and labeled as such.
Show or hide a column using the checkboxes in the list. Access the list by clicking the [Component]
button or the [Propertyl] button. The new column name appears at the top of the list of the Component or
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Property items in the [Select Item] dialog box.
Unit of values by arithmetic operation:
» Arithmetic operation results displayed in the Component column: the unit of the values cannot be
changed.
» Arithmetic operation results displayed in the Property column: the values have no unit.
11) [Additivity Eq] button

Click to show the [Additivity Equation] dialog box and to calculate property values for the listed glass
items using an additivity equation. The result of the calculation is shown in a new column in pink color.

<[Additivity Equation] dialog box>

When an equation is chosen from the list of equations, the constraints are shown below the list. Click
the [Calculate] button after entering the temperature or viscosity, as necessary. In the [New Column
Name] column the selected property name is shown, and it can be changed to a new name.

The property value is calculated using all component values of each glass. Therefore, the property of
glass with components that are not treated with the additivity equation is not calculated. In most cases,
all the calculated values may be accurate, even if the calculation ignores components with small
contents. By setting “Total of trace components< =" using the pulldown menu, the calculation can be
performed while ignoring the total maximum value of components with small contents. The total
maximum value can be one of nine values: 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.7, 1.0, and 5.0%.

An asterisk is shown in the result table for glass that is unsuited to the conditions of the chosen
additivity equation.

See Sec.1 of Chapter 6 for Additivity Equation.

Take care to only apply the additivity equation to glass with a state of “Glass,” although the
calculation can be performed for other states as well.

12) [Data Source List] button
Click to open the [Data Source List] window. See 2.4 Data Source list.
13) F%I’ [Ternary Plot] icon
Click to open the [Select Ternary Plot Condition] dialog box for Ternary Plot. See 3.1 [Ternary Plot]
window.
14) % [XY Plot] icon
Click to open the [XY Plot] window. See 3.2 [XY Plot] window.
15) %[Temperature-Property Plot] icon
Click to show the [Temperature-Property Plot] window after clicking on a glass row with
high-temperature property data in the search results. See 3.3 [Temperature-Property Plot] window.
16) [= [Element Distribution] icon
Click to open the [Element Distribution] window. See 3.4 [Element Distribution] window.
17 J [Data Interpolation] icon

Chck to open the [Select Data Interpolation Condition] dialog box for Data Interpolation. Data
Interpolation can be performed to obtain property data at certain temperatures using data at the other
temperatures registered in the Property Database. See 3.3 (B) Data Interpolation.

18) F%T [Data Interpolation Reset] icon
Click to delete the interpolated data and reset its condition.
19) ?;2.! [Search Structure DB] icon

Click to search structural data from the Structure Database of the glass listed in the [Data List of
Property] window. By clicking the [Search structure DB] icon, the [Glass No. (Structure)] column is
added to the list and the Glass Nos. (Structure) appear when structural data of the glasses are in the
Structure Database. In some cases, a glass in the list has two or more Glass Nos. (Structure).

20) [Detail Data of Structure] icon

Click to open the [Detail data of Structure] window of the glass after clicking on a glass row with

Glass No. (Structure). See 5.3 [Detail Data of Structure] window.
21) [Glasses from a Data Source] icon
First select a row, and then click to open the [Glasses from a Data Source] window to check all the
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glasses that are included in the same data source as that of the selected row. See 2. 5 [Glasses from a
Data Source] window.
22) [ [Savel icon
Click to save the [Data List of Propertyl window. In the [Save] dialog box, select a save folder, enter a
file name, and click the [Save] button.
23) [ [Open] icon
Click to open the [Data List of Property] window of a saved file. In the [Open] dialog box, select a
saved folder, and click the [Open] button. After the [Data List of Property] window opens, the search
conditions in the [Search Property Data] window can be checked by clicking the ¢ [Back] icon.
24) @ [CSV File] icon
Click to save the search result and its search conditions as a CSV file. In the [Save] dialog box, select a
save folder, enter a file name, and click the [Save] button. When data for Information, Component,
Property, Structure, etc. appear in the table, the saved CSV file includes those. Usually the file-type
extension “.csv” is appended, which ensures that the file is compatible with Microsoft Excel.
25) &h [Print] icon
Click to print the data list of the window.
26) <= [Back] icon
Click to go back to the previous [Search Property Datal window.

2.3 [Detail Data of Property] window
(1) Window configuration

AD Detail Data of Glass Prope m]
File Tools Help

& @
Glass No.

GJ05-062048

INTERGLAD?: Glass Property

State Properties

Glass D Specified
0510 Density at RT
Composition 2010 |Refractive Index (Typical)
Glass System 2017 Refract Index 587 6nm d

Walue Unit | Conditian
2.551E+02 kgim3 =
1.642
1.542

Condition of Data

Target Alkali Silicate

Alkaline-garth Silicate =
Components
Boro-Silicate

! mal%
Si02 45.00]
B203 30.00°
Cal 10.00
MNazl 15.00

Filler / Crystal / Substrate

i Ratio Shape

<1

Authors
Spierings G.ACM, Melis G P

Sol-Gel Material

Data Source

‘Commercial Glass

+J. Material Science

vol. 016 {1281) Page 1058

Memo

Usage ‘Shape & Feature |

Note

| |
=] ase

[Detail Data of Property] window

Thermal Treatment

(2) Details

The [Detail Data of Property]l window shows all registered information for a searched glass. This window
appears by selecting a glass in the following windows: [Data List of Propertyl, [Glasses from a Data Source],
[Ternary Plot], [XY Plot], [Data List for Regression Analysis], and [Verification of Regression Analysis]. The

units of component and property are the same as those specified during data input.

The unit for the Ratio of the [Filler/Crystal/Substrate] column is mass%, although vol% is used in rare

cases. When vol% is used, such a description is in the [Note] column.

= Condition of Data: Component value (%) is one of analyzed data, batch data (preparation values by those of
raw materials), or target data (values calculated from those of raw materials).

= Thermal Treatment: Thermal treatment conditions for a given glass are listed in this column.
= Authors: All authors of the data source for a given glass are listed in this column.
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* Memo: Glass manufacturing process, measurement method of property, patent main claim about
composition, patent applicant of Others, etc., for a given glass are listed in this column.
(A) Pulldown menus, buttons, and icons
1) [Figure] pulldown menu
When a glass has figure data, display the figure by selecting any figure on the 2nd row or below in the
[Figure] pulldown menu.
a) Two types of figures
O Figures resulting from a property equation (See Sec. 2 of Chapter 6)
When the constants of any of the following property equations of a glass are registered in the
database, the equation can be selected to show the resultant figure.
= Fulcher’s equation of viscosity (VFT equation)
= Temperature dependence of diffusion (Arrhenius equation)
» Refractive index dispersion equation
= Temperature dependence of electric conductivity (Arrhenius equation)
» Temperature dependence of DC resistivity (Arrhenius equation)
= Temperature dependence of AC resistivity (Arrhenius equation)
O Figures registered as table data (See Sec. 3 of Chapter 6).
* Thermal expansion curve

» Optical transmission spectrum - : Sos
= Optical absorption spectrum ga hee INTERGLAD?: Plot
™ Optical reﬂection Spectl‘um o Transmission Spectrum (10mmt)  (Glass No.: GI03-190653)

= Optical radiation spectrum 00
b) [X Axis, Y Axis, Style] pulldown menu in the oo
[Figure] window o
The style of the X axis, Y axis and plot can
be changed by using this pulldown menu.
¢) Option (Axis), Option (Mark)
The Option (Axis) and Option (Mark) from

s0.00

4000

Transmission (%)

30.00

o0
20000 25000 30000 35000 40000 45000 50000 S5000  B00.00  BS0.00 70000

the Tools menu for the graph are available. Veaslenth ()
(See 3' 2‘ (2) (A) 4) Of Chapter 3.) o ‘Iineal ‘v‘y: |Iinear ‘v|sty|e: |Iine |V| | Close ‘
d) Saving as a jpg file
The figure can be saved as a jpg file by Example of Figure: UV-IR transmission spectrum

clicking the [Save] icon in the [Plot] window.
e) & [Print] icon
Click to print the figure.
2) [Close] button
Click to close the [Detail Data of Property] window.
3) &) [Print] icon
Click to print the contents of the window as a list.
4) Saving as a CSV file
The contents of the window can be saved as a CSV file by selecting Save Data (CSV) of File on the
menu bar.
5) [Glasses from a Data Source] icon
Click to open the [Glasses from a Data Source] window for glasses that belong to the same data source

as that of the glass displayed in the [Detail Data of Property] window. See 2. 5 [Glasses from a Data
Source] window.
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2.4 [Data Source List] window

(1) Window configuration

AD 7 : Data Source 5
File Tools Help
@ee INTERGLAD 7: Data Source List
Data Source Year Data Source Number Authar Mermna MNum of Data
1lJapanese Patent 1982 077041 19]|~|
Z2lJapanese Patent 2000 14340124 10|~
3/Handbook of Glass Prop... 1986 [vol. 001 Page 0173 19|
4Matsunami Glass ) 5C-538 1
&lJapanese Patent 2002 |A326839 7|
BlJapanese Patent 2006 12282501 Melting : in Pt erucible at 10|
7|US Patent 2001 16197429 10|
8/0kuno Chemical Ind (J) (OKUNO-0C-780 1
A/Handbook of Glass Data 1987 [vol. 00C Page 0138 26|
10Japanese Patent 1980 1113641 7|
11|European Patent 2009 |A2072477 Melting : in Pt crucible at 10|
12Japanese Patent 1998 1236944 6|
13Nippon Electric Glass (J) |1989 GP-014 1
14|Japanese Patent 2011 |A07 8684 Melting : in Pt crucible at 10|
15Japanese Patent 1981 M0267 46 6|
1fiJapanese Patent 1992 |A254434 12
17|Japanese Patent 1991 12215328 32|
18\Data Book of Glasses C... [1991 /ol 001 Page 0060 7|
19|US Patent 1986 |A4618590 2|
20|European Patent 1991 |A0454734 7|
21J. Material Sci.: Mater. Elec.[2010 /ol 021 Page 000889 {Aho-Mosallam HA., Dar... |Melting : in PERh crucibl. 6|
22|Proc. ICG 1998 [vol. D05 Page :005 ILazoutova LI, Rabkin V. 12|
. . 22|European Patent 1991 0445877 Company: CerarnicaFil. 4
[D ata SOurCe Llst] WlndOW 24/U5 Patent 2008 AT 452607 Melting : in Pt crucible at 15|+

(2) Details

The [Data Source List] window appears by clicking the [Data Source List] button in the [Data List of
Property] window. This window shows all data sources for the glasses shown in the [Data List of Property]
window. Each row of the table indicates data for a data source. Number of Data refers to the number of
glasses included in each data source.

(A) Buttons and icons
1) [Close] button
Click to close the [Data Source List] window.
2) @ [CSV File] icon
Click to save the contents of the [Data Source List] window as a CSV file. In the [Save] dialog box,
select a save folder, enter a file name, and click the [Save] button.
3) &h [Print] icon
Click to print the contents of the display window.
4) [Glasses from a Data Source] icon
Click to open the [Glasses from a Data Source] window for glasses that belong to the selected data
source in the [Data Source List] window. See 2. 5 [Glasses from a Data Source] window.

AD a e O a Data a e Ll
File Tools Help
2.5 [Glasses from a Data Source] window Plee INTERGLAD 7: Data Source
Data Source : J. Material Science Number of Data : 25
(1) Wlndow Conﬁguration Data Source Number:  Vol. 016 Page 1058 (1981) Component Unit
Author : Spierings G.A.C.M., Melis G.P. Property Unit EE
Memo :
5lass No 5i02 | B203 | Cad | Na20 | K00 | Gs0Z DE&;‘%@‘)RT
1 |eJozosz040 45.00 10.00  15.00) 30.00 3.0595+03 4
2 [sJo2-082041 4500 380 10000 1500 2630 3.009E+0)
3 |eJozosz042 45.00 750 1000 1500 2250 2.945E+00
4 [cJn2-062043 4500 1130 1000 1500 1870 2 B8E+0)
5 |cJozos2044 45000 15000 1000 1500 15.00 2.834E+0
6 |GJ05-062048 4500 1880 1000 1500 1120 276040
7 |cJos-oez04e 4500 22500 1000 1500 7.50 2694E+03_
& [5Jos5-062047 4500 2630 1000 1500 370 2620540
9 |GJos-062048 4500/ 3000 1000 1500 255140,
10 |Guoz-052049 45.00 10.00 1500 30.00 2931640
11 |Gu02-082080 4500 380 10.00 1500 2630 2.681E+0)
12 |eJooz-082061 45.00 7500 10.00 1500 2250 2.854E+00
13 |GJ02-082082 4500 1130 1000 1500 1870 2804E+03 |
14 |Goo2-0s2083 45000 15000 1000 1500 1500 2.747E+D
15 |GJos-062084 4500 1880 1000 1500 1130 2 68540
[Glasses from a Data Source] WinOW 16 |GJ05-082055 4500 22500 10.00 15.00 7.50 2.619E+0
17 |m0s-063086 4500 35000 1000 1500 5.00 2 580E+0)
18 |GJos-052087 4500/ 3000 1000 1500 2491E+03 _|
4 I ] D
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(2) Details
Data for all glasses from the same data source as that of the selected glass are shown in the [Glasses from
a Data Source] window. To open this window, select a glass row in the [Data List of Property] window or the
[Data Source List] window and click the [Glass from a Data Source] icon. This window can be also opened by
clicking the [Glasses from a Data Source] icon in the [Detail Data of Property] window. The light-blue row
shows the selected glass in the [Data List of Property] window or the [Detail Data of Property] window.
(A) List
The following key data for each glass are given in the list.
1) Glass number
2) Component
The unit of components is that specified in the [Data List of Property] window. Conversion between
mol% and mass% is possible by using the [Component Unit] pulldown menu.
3) Filler/Crystal/Substrate
The unit for the Ratio of Filler/Crystal/Substrate column is usually mass%, although vol% is used in
rare cases. When vol% is used, such a description appears in the [Note] column of the [Detail Data of
Property] window.
4) Sol-Gel Raw Material
5) Property
Property values indicated in blue refer to conditional data. It is possible to confirm the condition in the
[Properties] column of the [Detail Data of Property]l window. The property unit can be changed using the
[Property Unit] pulldown menu. The default unit is the one that is specified in the [Data List of
Property] window. A figure in the list implies that table data (See Sec. 3 of Chapter 6) or property
equation data exists (See Sec. 2 of Chapter 6). The figure can be opened from the [Detail Data of
Property] window.

(B) Information regarding data source

The upper-left section of the window shows information for the Data Source, Data Source Number
(volume, page), year, and all authors, as well as memos concerning glass preparation methods, heat
treatment, methods of property measurement, etc.

(C) Pulldown menus, buttons, and icons
1) [Component Unit] pulldown menu
Conversion between mol% and mass% units is possible using the [Component Unit] pulldown menu.
In the case of glass containing components with an uncertain molecular weight, such as R20, Kaolin and
Others, conversion is not possible, so the pre-existing numerical data is replaced by a red asterisk .
When returning to the initial unit, the values go back to the initial values. In some cases, a black
asterisk is replaced by a red one after unit conversion, even if numerical data of the content in the
changed unit has been registered for the glass. This is the case for glass with at least one component
with an uncertain molecular weight. Such a case is shown when the search is performed using the unit
in which the numerical values do not appear in the [Detail Data of Property] window.
2) [Property Unit] pulldown menu
Click to change the property unit.
3) [Detail] button
Click the [Detail]l button after selecting a row to show the [Detail Data of Property] window.
4) [Close] button

Click to close the [Glasses from a Data Source] window.
5) L] [XY Plot] icon

FLOT
Click to open the [XY Plot] window for glasses from the list in the [Glasses from a Data Source]
window. See 3.2 [XY Plot] window.
6) F% [Ternary Plot] icon

CTlick to open the [Select Ternary Plot Condition] dialog box for glasses from the list in the [Glasses
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from a Data Source] window. See 3.1 [Ternary Plot] window.
7 &8 [Print] icon
Click to print the contents of the displayed window as a table.
8) Print Detail Data of Property
Click [Print (Detail of Glass Data)] of File on the menu bar to print the contents of the all Detail Data
of Property as tables.
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3. Analysis for Property Database

3.1 [Ternary Plot] window
(1) Window configuration

File Help
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(2) Details
The property data of the glasses searched are shown on a ternary diagram of three components.

(A) [Select Ternary Plot Condition] dialog box

By clicking the [Ternary Plot] icon in the [Data List of Propertyl window, the [Ternary Plot] window
opens. In the [Component] column in the left-hand lower part of the window, first click the [Select 3
Components] button and select three components for a ternary plot in the [Select 3 Components] dialog
box. Then a Ternary Plot appears under the default conditions. In the [Select 3 Components] dialog
box ,checks for Main components in the [Search Property Datal window are reflected.

Secondly select a total minimum % of the selected three components by the [Total min%] pull-down
menu. The default value is 95%. In most cases of glasses with four or more components, the total
minimum % is recommended to be lower than 100% to show many data. Glasses for which the sum of the
three components does not reach the minimum value are excluded, and the three components of the
remaining glasses are proportionally converted to total 100%.

Thirdly select an item for a ternary plot in the [Select Item] dialog box opened by double-clicking the
[Ttem] column. The default item is All Glasses, which shows all compositions of the 3 components with
the specified total minimum % in the list. The user can select a property item with numerical data.

When the 3 conditions described above are changed, the corresponding Ternary Plot appears.

(B) [Ternary Plot] window
1) [Property value] slide bar

The Max and Min value at the both sides of the slider correspond to the maximum and minimum
values of the specified property for the specified glasses. The property label and the unit are indicated in
the left-hand side of the slider bar. By sliding the upper pointer and/or lower slider by dragging, the
maximum value and minimum value of plot-points can be changed. The Upper and Lower values
correspond to the positions of the upper and lower slider respectively. Drag the red bar up and down to
move the upper and lower slider together.

2) Plot-points

The property data are shown in a ternary diagram as plot-points with ten steps of colors from dark
blue to red, which indicate the height of the property value on the slide bar. Only plot-points of glasses
with property between the Upper and Lower value appear.

When “All Glasses” is selected in the [Select Item] dialog box, all the positions of 3 components are
plotted for all the specified glasses. Shapes of plot-points are different according to their data sources.
Five kinds of shapes are used. By putting the mouse pointer at a plot-point, its glass number and data
source are shown in a balloon. The position of the mouse pointer is indicated in the right-hand upper
part with unit%.

Selecting Option (Mark) in the Tools menu on the menu bar opens the [Option (Mark) ] dialog box.
When All Glasses is selected, the shape and color of plot-points can be changed. When a property is
selected as an item, only the shape can be changed. (See 3. 2. (2) (A) 4) of Chapter 3.)

3) [Glass-Forming Region] button

Clicking the [Glass-forming Region] button shows the glass-forming region of the two or three
component system plotted on a ternary diagram. Only the data with 100% of the total amount of 2 or 3
components are registered as the glass-forming region data.

Completely transparent glass is denoted by a circle O, while the composition with which it is difficult
to produce transparent glass is denoted by an X. The region to the circle O side of a boundary line of O
and X is the glass-forming region. The glass-forming region is indicated also by only a boundary line.
By re-clicking the button the glass-forming region data are deleted.

(C) Other Buttons, Pull-down menus, Icons

1) [Detail] button
With the [Detail] button active, click on any plot-point. The [Detail Data of Propertyl window for the
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pointed glass appears. The detail window for any plot-point can also be shown through a dialog box
called up by right-clicking the mouse.
2) [Delete] button
With the [Delete] button active, click on any plot-point to delete it. The result of the deletion is
simultaneously recorded in the checkbox for the glass in the [Data list of Property] window. The deletion
of any plot-point can also be achieved using a dialog box called up by right-clicking the mouse. By the
data deletion, the Upper and Lower values and colors of the points change.
3) [Delete a Source] button
With the [Delete Source] button active, clicking on any plot-point deletes all plot-points belonging to
the same data source. The result of the deletion is simultaneously recorded in the checkboxes for the
glasses in the [Data list of Property] window. The deletion can also be achieved using a dialog box called
up by right-clicking the mouse. By the deletion of a Source, the Upper and Lower values and colors of
the points change.
4) [Undo] button
(D Click to undo the last ‘Delete’ or ‘Delete a Source’ operation.
() 5) [Zoom] button
DO With the [Zoom] button active, specify a part of the window by dragging with the mouse to
enlarge the part of the window.
6) [Reset] button
Click to undo the previous Zoom’ operation.
7) [Property Scale] pull-down menu
Change the scale of the X and Y axes using the pull-down menu. Linear, logarithmic scales are
available. Linear is set as the default. When logarithmic scale is chosen, log (property value) values are
shown without negative values and zero.
8) [Close] button
Click to close the window.
9) [Print] icon
The window is printed.
10) [Save] icon
Click to save the image of the window.

3.2 [XY Plot] window Tools/ Option/ XY Plot Option

(1) Window configuration TR -

File Tools Help

g e w INTERGLAD 7: XY Plot

Position of mouse pointer

" X=6526

w=2333

Fitting curve equation P atxe a0

al: 7.383E-03
a0 : z.435

Rz : 1.586E-01

Density at RT  g/cm3

1000 20,00 20,00 40,00 50.00 60.00
Ca0 mol%

X axis Y axis Mode Fitting
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Zoom | Reset | | Close |
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(2) Details
XY plots can be drawn using the data of glasses in the [Data List of Property] window.
(A) Graph
By clicking the [XY Plot] icon in the [Data List of Property] window, the [XY Plot] window opens. The
data are plotted after specifying the X and Y axes. The plot-points are differentiated by both shape and color,
according to their data source. When the mouse-pointer is put at a plot-point, the No. of the [Data list of
Property] window, the Glass No. and the Data Source are shown in a balloon.
1) Specification of X and Y axes
Specify required items for X and Y axis in the [Select Item] dialog box opened by clicking the [X axis]
and [Y axis| light blue-colored cells. Component and/or property items with numerical data can be
selected.
2) Transform the scale of axis
Transform the scale of the X-axis and Y-axis independently using the pull-down menu below each axis
cell. Linear, inverse, logarithmic and reverse scales are available, with linear preset as the default.
When logarithmic is chosen, negative values and zero are not shown.
3) Fitting curve
A fitting curve for the plot can be drawn using the [Fitting] pull-down menu. Linear, quadratic, or
cubic equation is selected. The equation, its coefficients, and R2 (Contribution Rate) are shown in an
appearing column in the graph.
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4) XY Plot Option

By selectiong Option (Axis) from Tools on the menu bar, the [XY Plot Option (Axis)] dialog box opens.
The labels, value ranges (minimum and maximum values), and format of values for both axes can be
specified. As the format of values, Auto, Number (dicimal style), Scientific (E style) can be selected by the
[Format] pull-down menu. When Number or Scientific is selected, number of dicimal places (of figure
before E for Scientific) can be input in the [Digit Number] cell.

By selectiong Option (Mark) from Tools on the menu bar, the [XY Plot Option (Mark)] dialog box opens.
The shape and color of plot-points can be specified. The defaults are those of the [Data Sources] column
in the lower part of the dialog box, indicated in combination of 5 shapes and 7 colors. When Mark and/or
Color in the [All Glasses] column are selected in the non-specified cells, the all plot-points in the graph
become the same. By selecting in the cells of the [Data Source Categoryl column, the shape and/or color
of the plot-points can be specified in each Data Source Category. By selecting in the cells of the [Data
Sources] column, the shape and/or color of the plot-points can be specified in each Data Source. The
priority of the selection in the [All Glasses] column is the highest and the 2nd in the [Data Source
Category] column. Clicking the [Reset] button and the [OK] button goes back to the default state.

(B) Other functions
1) [Detaill button

With the [Detail] button active, click on any plot-point. The [Detail Data of Property] window for the
pointed glass appears. The detail window for any plot-point can also be shown through a dialog box
called up by right-clicking the mouse.

2) [Delete] button

With the [Delete] button active, click on any plot-point to delete it. The result of the deletion is
simultaneously recorded in the checkbox for the glass in the [Data list of Property] window. When
checks in the checkboxes are changed with open of the [XY Plot] window, the change does not reflect to
the graph. The deletion of any plot-point can also be achieved using a dialog box called up by
right-clicking the mouse.

3) [Delete a Source] button

With the [Delete Source] button active, clicking on any plot-point deletes all plot-points belonging to
the same data source. The result of the deletion is simultaneously recorded in the checkboxes for the
glasses in the [Data list of Property] window. The deletion can also be achieved using a dialog box called
up by right-clicking the mouse.

4) [Undo] button

Click to undo the last ‘Delete’ or ‘Delete a Source’ operation. To reshow previously deleted data, delete

the checks in the [Delete] checkboxes in the [Data List of Property] window, and remake the XY Plot.
5) [Zoom] button
With the [Zoom] button active, specify a part of the window by dragging with the mouse to enlarge the
part of the window.
6) [Reset] button
Click to undo the previous Zoom operation.
7) [Close] button
Click to close the window.
8) [Print] icon
The window is printed.
9) [Save] icon
Click to save the image of the window.
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3.3 [Temperature-Property Plot] window

When data of property such as density, viscosity at high temperatures are searched, temperature-property
XY plot can be displayed for a glass in the [Data List of Property] window. For standard point of viscosity, x
axis 1s for viscosity, and y axis is for temperature. Also data intepolation or expolation can be achieved.

(1) Window configuration

AD e pera e—Prope P lo a 0 0 ) op4 (|
File Tools Help
SHd 728 e INTERGLAD?: Plot

Viscosity (Glass No.: GJ03-032904)

1000E+11
1000E+10

1.000E+02

1.000E+08
10008407
1.000E+08 \

1.000E+05 \
1.000E+04 \
-\—‘\_\_‘_‘-\—\K

1.000E+03 —

GO0 .00 F00.00 a00 .00 ana.00 1000.00 1100.00 1200.00 1300.00 1400.00

viscosity dPa.s

Temperature C

x: [inear |+ |y: flagarithm | = styt: [ine & point |+ | ciose | [Temperature-Property Plot] window

E-';Select Data Interpolation Condition
Specify interpolation method.

r Property
Viscosity
r Interpolation Condition
Avoid to interpolate beyond Tg:  Rough Tg (500 C
Avaid to interpolate too away : Limit= % = dey
r Interpolation Equation

() linear interpolation
@ n-th order polymomial interpolation

r Variable

¥ (property): Dy Oy @ logy

® (temperature or viscosityy: 0 x  ® 1% 2 log X
use absolute temperature {K)

| Sl || SRHCEL [Data Interpolation] dialog box

(2) Details
(A) Graph

Property data searched and the same category property data at different temperatures are plotted in a
Temperature-Property Plot by clicking the % [Temperature-Property Plot] icon after selecting a glass in the
[Data List of Property] window. The plotted data is limited for the selected glass. Data at room temperature
is not displayed in the graph. When calculated data by interpolation or extrapolation exist in the [Data List
of Propertyl, those data are also plotted.

The properties for which Temperature-Property Plot can be performed are the following 13 categories:

27



Chapter 4

Density, Young’s Modulus, Surface Tension, Specific Heat, Thermal Conductivity, Viscosity, Electric
Conductivity, DC Volume Resistivity, AC Volume Resistivity, Dielectric Loss Tangent 1kHz, Dielectric Loss
Tangent 1MHz, Dielectric Loss Tangent 1GHz, Standard Point of Viscosity (Temeratures at viscosity of 1x10!
dPa-s—1x10145dPa-s). (See Table 1 in Appendix 2 of Chapter 3.)

When two or more high temperature property data are registered for the selected glass, the
[Temperture-Property Plot] window for each property appear one upon another.

(B) Pull-down menus, buttons, and icons
1) [Scale Transform] pull-down menu
Transform the scale of the X-axis and Y-axis independently using the pull-down menu below the graph.
Linear, inverse, logarithmic scales are available. The default scale depends on property. The scale for
Viscosity, Electric Conductivity, DC Volume Resistivity, or AC Volume Resistivity of Y axis is logarithmic,
and that for the Temperature of X axis is linear. That for Viscosity of Standard Point of X axis is also
logarithmic. In other cases the default scale is linear.
2) [Plot Style] pulldown menu
The plot style can be changed using the pulldown menu. Style of line, point, line & point are available.
3) Option (Axis), Option (Mark)
The Option (Axis) and Option (Mark) from the Tools menu for the graph are available.
(See 3. 2. (2) (A) 4) of Chapter 3.)
4) [Close] button
Click to close the window.
5) [Print] icon
The image of the window is printed.
6) [Save] icon
The image of the window can be saved. Click the [Save] button after inputting a file name and
selecting a folder in the [Save] dialog box opened by clicking the [Save] icon or by selecting Save Image of
File on the menu bar. The saved image can be opened using Internet Explorer, etc.

(C) Data Interpolation or Extrapolation

High-temperature property values can be calculated for given temperatures by interpolating or
extrapolating with available data in the database. This function can be used for 13 property categories as
shown in (A) of this section. For Standard Point of Viscosity, temperatures are calculated.

To use this function, select a property item at a temperature with the [Extension Search] checkbox ON, or
select a property category with bold letters including property items at 2 or more temperatures and click the
[Search] button in the [Search Property Datal window or the [Search for Regression Analysis] window. Or
select plural property items at defferent temperatures and bind them with OR for search.

By clicking the H [Data Interpolation] icon in the [Data List of Property] or the [Data List for Regression
Analysis] window, the [Data Interpolation] dialog box opens to select conditions of interpolation. When two
or more high temperature property data appear in the data list, the [Data Interpolation] dialog box for each
property appear one upon another. The dialog box is explained as follows.

1) Property

A property category (ex. Density, Viscosity) for interpolation appears on the top of the dialog box.
2) Interpolation Condition

a) Rough TG (Glass Transition Point)

Rough TG can be set not to interpolate using both side data separated by the temperature of TG.
When the [Avoid to interpolate beyond Tg] checkbox ON, interpolation or extrapolation is performed
using data of the lower temperature or higher temperature than the rough TG, which include the data
at the given temperature.

b) Temperature Limit
When the data do not exist near the given temperature, reliable interpolation cannot be done. To
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avoid such a problem, a temperature limit (+T°C of the given temperautre) can be selected as a
temperature for usable data. When the [Avoid to interpolate too away] checkbox ON, interpolation or
extrapolation is performed using the data within the temperature limit. The temperature Limits are 7
steps: £0°C, +50°C, £100°C, £150°C, £200°C, £300°C, £400°C. The viscosity limits for Standard Point
are 5 steps: logn = 0, 1, +2, +3, #4. The default limits are +200°C and +2 (logn ). The calculation is
conducted using the data which are in and out of the limit, when at least a value exists in the limit
range.
¢) Interpolation Equation
Interpolation by linear equation or n-th order polynomial equation can be selected by using the
[Interpolation Equation] radio button. ‘n’ = (the number of data) —1. The default equation is linear.
The n-th order polynomial equation can be applied only for interpolation, not for extrapolation.
d) Variables
The user can compose equations using x, 1/x or log x as an independent variable and y, 1/y or log y as
a dependent variable, when x is temperature and y is property value in most cases. The default
independent variable is 1/x (reciprocal of absolute temperature) for Viscosity, Electric Conductivity,
DC Volume Resistivity, or AC Volume Resistivity, and x for other properties. The default dependent
variable is log y for Viscosity, Electric Conductivity, DC Volume Resistivity, or AC Volume Resistivity,
and y for other properties. Absolute temperature can be used as temperature by clicking the [use
absolute temperature (K)] checkbox.
3) [OK] button
Click to calculate by interpolation or extrapolation under the specified conditions.
4) [CANCEL] button
Click to cancel the specified conditions.
5) H [Data Interpolation Reset] icon
Click to reset the interpolated or extrapolated values in the [Data List of Property]l window or the
[Data List for Regression Analysis] window.
6) % [Temperature-Property Plot] icon
Click to show the Temperature-Property Plot including the interpolated or extrapolated values in a
red-purple color for a selected glass in the [Data List of Property] window or the [Data List for
Regression Analysis] window. The interpolation or extrapolation equation is shown in a box on the graph.
When n-th order polynomial is used as the interpolation equation, the number ‘n’is indicated instead of
the equation. The Option (Axis) and Option (Mark) from the Tools menu for the graph are also available.
(See 3. 2. (2) (A) 4) of Chapter 3.)
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3.4 [Element Analysis (Distribution)] window

Information about composition in the searched glasses is shown in the form of a frequency count for each

element in the periodic table.

(1) Window configuration
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[Select Element Distribution] daialog box

(8) Details
By clicking the [Element Distribution] icon
Distribution] window opens.

(A) Property item

in the [Data List of Propertyl window, the [Element

The user can select a property item for elememt analysis in the [Select Element Distribution] dialog box
which is opened by double-clicking the [Distribution in Glass Data containing] column (light-blue colored
cell). Also all glasses in the searched list can be selected by selecting “all glasses” of element in the [Select

Data Distribution] dialog box.

(B) Periodic table

Under each element of the Periodic Table, number of glasses containing the element as a component is
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indicated for glasses with the specified property data in the [Data List of Property] window. The number of
glasses with >* as a component value in the [Data List of Property] window or the [Detail Data of Property]
window 1s also counted. Five different colors are used for the elements and numbers assigned according to
the ratio from 0 to the maximum of the color bar in the bottom of the window. The element with 0 glass is
light-blue colored. The counting is done as follows. When Al2Os and B20s3 are contained in a given glass, 1 for
Al 1 for B, and 1 for O regardless of amount.

(C) Minor Elements

The upper limit of components with minor elements can be selected from 8 levels (0, 1, 5, 10, 15, 20 ,25,
30%) in the [Ignore Minor Elements] pulldown menu. Glasses containing the upper limit or less of
components with minor elements are not counted for the element. The unit of the specified limit is that of
components used for the search.

(D) Other button and icons
1) [Close] button
Click to close the [Element Analysis] window.
2) [Print] icon
Click to print the contents of the window.
3) [Save] icon
Click to save the image of the window.

31



Chapter 4

4. Property Prediction & Material Designing (Composition Optimization)

Property prediction can be performed by using additivity equations or multiple regression analysis. The
[Property Prediction] dialog box opens by clicking the [Property Prediction] button in the [Main] window.
Multiple regression analysis can also be used for material designing, i.e., composition optimization, of
glasses.

File Help

INTERGLAD 7
Property Prediction

| Multiple Regression Analysis

| Additivity Equation for Property Prediction |

| Multiple Regression Analysis (with Assistance)

[Property Prediction] dialog box

4.1 [Additivity Equation for Property Prediction] window

Click the [Additivity Equation for Property Prediction] button in the [Property Prediction] dialog box. The
[Additivity Equation for Property Prediction] window opens. The prediction of a property for a given glass
composition is conducted using a selected additivity equation.

(1) Window configuration
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[Additivity Equation for Property Prediction] window

(2) Details
(A) List of additivity equations

A list of additivity equations appears in the right-hand part of the window. Click the fork mark Q= next to
an item to expand the list, and select an equation by clicking. Then, the constraints of the equation appear in
the [Condition of Equation] field and the [Predictive Value] field at the left of the window.
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(B) Condition of Equation field
The constraints of the equation regarding the composition are indicated in the list. Components and the
minimum and/or maximum limits for the equation are shown.
(C) Composition field
Select components and enter their content values for a specified composition in the [Composition] field.
Only components that are applicable to the equation are listed in the [Select Component] dialog box.
Multiple components can be selected simultaneously by holding down the Ctrl key while clicking components.
The content values have to be in the range indicated in the [Condition of Equation] field.
(D) Predictive Value field
1) Constraints for calculation of the property
In most cases, the applicable glass system, temperature, and/or viscosity appear below the [Property
Unit] pulldown menu. In some cases, white cells appear for entering a temperature or viscosity for
calculation.
2) [Predictive Value] column
A predictive property value appears in the [Predictive Value] column after calculation. The unit of the
property can be changed by using the [Property Unit] pulldown menu.
(E) Calculation
After selecting an additivity equation, enter a target composition in the [Composition] field, and enter a
temperature or viscosity in the white cell of the [Predictive Value] field. After clicking the [Calculate] button,
the predictive value appears. When the [Question] dialog box, “Aggregate of composition ratios is not 100%;
operation will divide composition proportionally,” opens, click the [OK] button. When the composition does
not satisfy the condition, a [Warning] dialog “Check equation condition” appears. Moreover, occasionally the
calculation is not executed even if the composition fulfills the constraints. In such cases, a [Warning] dialog
box, “Check special condition in manual,” appears. Refer to the description of the equation in Sec. 1 of Chap.
5, and correct the conditions for the calculation.

33



Chapter 4

4.2 [Search for Regression Analysis] window

Click the [Multiple Regression Analysis] button in the [Property Prediction] dialog box. The [Search for
Regression Analysis] window opens. For beginners, the use of the Multiple Regression Analysis (with
Assistance) by selecting the [Multiple Regression Analysis (with Assistance)] button is recommended.

(1) Window configuration

This window has a configuration similar to the [Search Property Data (Detail Search)] window. Refer to
2.1 [Search for Property Data] window. There are no [Shape, Feature & Process], [Usagel, [Author], or [Glass
ID] columns. The property column has three rows.
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[Search for Regression Analysis] window

(2) Details
Here, the details those are different from the description in the 2.1 [Search Property Datal window are
described.
(A) State
The available glass States for the multiple regression analysis are “Glass,” “Glass+Melt,” and “Melt.” Select
the State by clicking the [State] pulldown menu.
(B) Composition
Only glasses with numerical composition data are searched. When the user intends to estimate the
influences of small amounts of components, it is effective to enter “0” for the [%min] cells in the
[Composition] column.
(C) Property
Three properties can be specified simultaneously in a multiple regression analysis.
There are three search modes for the properties as follows. Each differs from the others in the multiple
regression analysis process.
1) Specifying with horizontal OR operator
Select property items for the 1st leftmost cell of the [Component] cells. Although there are 2nd and 3rd
columns for property items, the data related to these items do not appear in the [Data List for
Regression Analysis] window and are not used for the regression analysis.
2) Specifying with vertical AND operator
When the property items are specified vertically in the leftmost column with the AND operator, all of
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the searched glasses have values for each search property item. A set of glasses collected for the multiple
regression analysis regarding plural property items is composed of the same set. Therefore, the relation
among several predicted property values can be expected to have high reliability. However, when the
data to be collected are more tightly limited, there are more cases in which a multiple regression

analysis i1s impossible.
3) Specifying with vertical OR operator

When the property items are specified vertically with the OR operator, all of the searched glasses do
not necessarily have values for each search property item. A set of glasses collected for the multiple
regression analysis may be composed of different sets of glasses for each property item. Therefore, the
relationship among the predicted values for each property becomes more tenuous. Specifying search
conditions using the vertical OR operator is thus recommended only for compositions and properties

with a limited amount of data.

4.3 [Data List for Regression Analysis] window

The searched glasses are listed in the order of their Glass IDs. These data are used for the regression
analysis. This window has not only the searched result, but also the result (predictive values) after the

regression analysis.

(1) Window configuration
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(2) Details
This window has a configuration similar to the [Data List of Property] window. Refer to 2.2 [Data List of
Property] window. Here, the details those are different from the description in 2.2 are described.

(A) Property
The properties specified in the [Search for Regression Analysis] window appear in the searched glasses
table. No other property items can be added to this window. Each property is shown in three columns:

1) Property Value (the first column): The searched fact values.

2) Predictive Value: Calculated values from the prediction equation obtained by the multiple regression
analysis. These appear after the execution of the multiple regression analysis. Even when there is no
numerical property value, a predictive value is calculated if its composition has numerical values.

3) Residual: Difference between fact value and predictive value. This also appears after the execution of
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the multiple regression analysis.
The color of the property label is different for each property. When the user changes the component terms,
or converts the unit system after the execution, he/she has to re-calculate the predictive and residual values.

(B) Selection of explanatory variables

Clicking the [Component] button opens the [Select Component Terms] dialog boxes, which are used for the
selection of one-component terms to three-component terms. First, in the [Selection of 1-Component Terms]
dialog box, select components to use as explanatory variables. When the user clicks the [OK] button, he/she
can proceed to conduct the multiple regression analysis with a linear equation. When the user clicks the
[Next] button, he/she can proceed to conduct the multiple regression analysis with a quadratic or cubic
equation.

In each dialog box, the conditions for the component terms can be determined using the three checkboxes
and cells in the upper field.

The first cell: the minimum percentage of glasses that contain the component out of the total searched

glasses.

The second cell: the minimum number of glasses that contain the component.

The third cell (for the 2- and 3-component terms): the maximum percentage of components for the

2-component terms (3-component terms) to the number of 1-component terms.

The default value and checkbox in each row are set. When the user has changed the conditions, he/she
must first click the [Apply] button and then click the [Next] button or [OK] button. Otherwise, the user can
select the components for 1-, 2-, and/or 3-component terms optionally by using the [Select All Component]
button, or the [Clear All Component] button and the checkbox for each component. In each dialog box, the
[BACK] button returns to the previous dialog box, and the [Cancell button returns to the state before
clicking the [Component] button. After selecting the component terms by clicking the [OK] button, the
[Confirm Component Terms] dialog box appears. When the numbers of 1-, 2-, and 3-component terms are
appropriate, click the [OK] button. When not appropriate (there are too many or too few), click the [Cancel]
button to re-select the component terms. It is recommended that the total number of component terms be
less than 100. All of the selected component terms appear in the list of the [Data List for Regression
Analysis] window.

(C) Other Checkbox, buttons, and icons
1) [Delete] checkbox
Glass data with the [Delete] checkbox checked are not used for the regression analysis. A checkbox is
checked automatically when the [OK] button is clicked in the [Question] dialog box of the [Execution of
Regression Analysis] window, or its plot-point is deleted in the [Verification of Regression Analysis]
window.
2) [Analyze] button
After the component terms are selected, clicking the [Analyze] button opens the [Execution of
Regression Analysis] window.
3) |+ [Verification of Regression Analysis] icon
Click to open the [Verification of Regression Analysis] window. This icon becomes active after the
regression analysis has been conducted in the [Execution of Regression Analysis] window.
4) % [Property Prediction] icon
Click to conduct property prediction for a given composition. This icon becomes active after the
regression analysis has been conducted in the [Execution of Regression Analysis] window.
5) % [Composition Optimization] icon
Click to conduct composition optimization for given properties. This icon becomes active after the
regression analysis has been conducted in the [Execution of Regression Analysis] window.
6) Display Glass Data using Regression Analysis
After the execution of the regression analysis, clicking [Display Glass Data using Regression Analysis]
of Tools on the menu bar changes the [No.] cells of glasses which are not used for the regression analysis
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to dark-grey color. So the glasses with noncolored [No.] cells are those which are used for the regression
analysis. The user can check that depending on the conditions in the [Execution of Regression Analysis]
window there exists glasses which are not used for the regression analysis, even when whose delete
checkbox is not checked. The dark-grey color disappears by clicking [Reset Glass Data using Regression
Analysis] of Tools on the menu bar. When the regression analysis is performed for 2 or 3 properties, [No]
celles of glasses which are not used for the regression analysis of at least one property changes to
dark-grey. The user can know for which property the glass data is not used by ascertaining that there is
not a value in the ‘Predictive Value’ column of the property for the glass.
7 [ [Save] icon
By this icon the result of the regression analysis including the contents of the [Search for Regression
Analysis] window, the [Data List for Regressopn Analysis] window, and the [Execution of Regression
Analysis] window can be saved. When a save folder has been registered for the [Default Folder] in the
[Preference] dialog box, click the [Save] icon to open the save folder, and save the file with a name in it in
the [Save] dialog box.
8) [= [Open] icon
By clicking this icon in a [Data List for Regression Analysis] window, a saved result of the regression
analysis can be opened. Open a save file in the [Save] dialog box, and the corresponding [Execution of
Regression Analysis] window and the [Data List for Regression Analysis] window open overlapped.
Clicking the [Back] icon in the [Data List for Regression Analysis] window opens the corresponding
[Search for Regression Analysis] window.
9) 5} [CSV] icon
The table in the [Data List for Regression Analysis] window can be saved as a CSV file. Click the
[CSV] icon, select a save file in the [Save] dialog box, and save the table with a file name. Usually the
file-type extension “.csv” is appended, which ensures that the file is compatible with Microsoft Excel. If
nessesary, add and/or delete items such as information in the list before saving.

4.4 [Execution of Regression Analysis] window

The multiple regression analysis is executed and the regression equation is obtained.

(1) Window configuration
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[Question] or [Error] dialog boxes

(2) Details

First, the selected component terms, the component vs. property correlation coefficients, and the number
of the glass data for the component terms all appear in the table. After execution of the regression analysis,
the other cells for regression coefficients, etc. of the table are filled.
(A) Analysis condition

The user can select one of the two types of multiple regression equations as the analysis method. One has
no constant (k = 0), while the other has a constant (k = 0).

In the case of k # 0,
y = Xaixi T k (linear equation with only 1-component terms)
y = Jaixi + IXbixixj + IZIXcijkxixixk + k (cubic equation with 1-, 2-, and 3-component terms)
In the case of k =0,
y = XaiXi T axXx (linear equation with only 1-component terms)
y = Zaxi + DIbjxixi + IXXcikxixixk + axxx (cubic equation with 1-, 2-, and 3-component
terms)

y : the property value (the dependent variable)
ai, by, cijk : the multiple regression coefficients for 1-, 2-, and 3-component terms
Xi, Xj, Xk : the contents of the i-th, j-th, and k-th components

(the independent, explanatory variables)
ax : the multiple regression coefficient for the other components
xx : the sum of the contents of the other components
k : aconstant

Xxi + xx =1, 1i#j#k

In each case, a quadratic equation with 1- and 2-component terms is also available. In the case of k = 0,
the sum of the component contents of the 1-component terms, Xxi, can be selected in the pulldown menu
(90-99%). The default equation is that without the constant (k = 0), and the default Xxi is 99%. As the
dependent variable, 1/y or log y (y = property value) may be used by selecting the [variable y] radio button.

39



Chapter 4

For viscosity, electric conductivity, or resistivity, the default is log y, with y used for the other properties.

A multiple regression analysis using k # 0 is conducted only for component terms in the list with select
checked. In the case of k = 0, the multiple regression analysis includes components that are not selected as
1-component terms by treating the other components as a single component, when the sum of the other
components does not exceed 10%. The equations in the case where k = 0 are recommended when the user
wants to obtain a multiple regression equation for all of the components of the glass data.

(B) Select components

The user can increase the accuracy of the multiple regression analysis by excluding component terms
with few glass datasets or a small |t | value. In the [Select Components] column, the default for the
minimum needed number of glass data is 3, and that of the minimum |t | value for 2- and 3-component
terms 1s 0.0. To change the analysis conditions, re-enter values in the cells, select the pulldown menu, click
the [Applyl button, and then click the [Execute] button. In addition, the component terms can be optionally
re-selected by using the [Select All Component] button, the [Clear All Component] button, and/or the
checkbox of each component term.

[t Value]

t = regression coefficient/standard error of the regression coefficient
The standard error refers to the error that the obtained regression coefficient can include for each
component term. When the value of |t | is high, the reliability of the regression coefficient for the
component term is high.

It is recommended that a |t | value higher than 2 be used for each component term because the
significance level becomes >1% when the [t | value is >2. In many cases, the significant component terms
are excluded if a high |t | value limit is applied after the first analysis. It is appropriate to apply a low limit
for the |t | value step-by-step. For instance, the low limit could first be set to 0.1, then to 0.5, and finally to
1.0 for the 2- and 3-component terms, after which 0.5 and then 1.0 could be used for the 1-component
terms. Last, |t | values of 2 or more could be used for all the component terms.

In cases in which the data used for the analysis have a high correlation factor, that is, in cases where the
multiple regression analysis population is composed of data for similar glass compositions, it may not be
possible to obtain an appropriate coefficient for the regression analysis. In such cases, the standard error
becomes very large or zero compared with the regression coefficient (|t | = 0 or ). Such cases require that
the range of components used or the scope of the population be changed and then re-executed.

(C) Buttons and icon
1) [Execute] button

The regression analysis is conducted by clicking the [Execute] button, which causes the regression
coefficients, standard errors, and t values to appear in the list. At the same time, the Predictive Values
and Residuals appear in the [Data List for Regression Analysis] window.

In many cases, after clicking the [Execute] button, various [Question], [Warningl, or [Error] dialog
boxes open one after another. When the dialog is acceptable, follow the instructions, and then re-click
the [Execute] button. If not, click the [Cancell button, and then check in the checkboxes of the
unnecessary glasses in the [Data List of Regression Analysis] window or change Zxi> (%) in the
[Analysis Condition] column of the [Execution of Regression Analysis] window, and re-click the [Execute]
button.

In some cases, the multiple regression analysis cannot be performed. When there are 2 or more
glasses with the same composition among the selected glasses in the [Data List for Regression Analysis]
window, one glass has to be selected. Similarly, when 2 or more glasses have the same contents of the
selected components, one glass has to be selected. The multiple regression equation cannot be obtained
when the number of sample glasses is less than that of the explanatory variables (component terms)
plus 3. A [Question] dialog box also appears when the number of glasses for each explanatory variable is
not more than 2.
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2) [Verification of Regression Analysis] icon or [Verify Result] button

Click to open the [Verification of Regression Analysis] window. This button and icon can be used after
the regression analysis has been completed obtaining the regression coefficients, etc.

3) [Figure] button

Click to open the component term vs. property [Figure/XY Plot] window for each component term.

4) [CSV File] icon

Save the table data as a CSV file.

4.5 [Verification of Regression Analysis] window

The result of the multiple regression analysis is visualized and the accuracy of the prediction is verified.

(1) Window configuration
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(2) Details
(A) Graph

The predictive values vs. the measured values are plotted on an XY chart. If the predictive values coincide
with the measured values, all of the plot-points fall on a line inclined 45 degrees to both axes. The accuracy of
the prediction can be roughly gauged by viewing the dispersion of the plot-points around the 45-degree
mid-line.
The explanation of the graph is the same as that of the [XY Plot] window in 3.2.
(B) Contribution rate (R2)

The contribution rate (coefficient of determination), R2, is a factor that is used to indicate the explanatory
strength of the obtained regression model and has a value between 0 and 1.

R2=1-Se/St
Se =X(Yr Y92, St =X (Yi—Yuw)?
Se: Residual sum of squares, St: Total sum of squares,
Yi: Measured value, Yi: Predictive value, Ym: Mean value of measured values

The closer the contribution rate is to 1, the higher the accuracy of the prediction, with an R2 value higher
than 0.8 recommended for effective prediction.

41



Chapter 4

(C) Other items

This [Verification of Regression Analysis] window also shows the multiple regression equation with the
component terms (xi, j, k), regression coefficients (ai, bij, cijx), constant (k), standard error, and t value. These
are the same contents as those in the [Execution of Regression Analysis] window. The magnitude of each
regression coefficient indicates the order of influence of a given component term to the property. Regarding
the t value, refer to 4.4 (2) (B). After excluding the component terms with low |t | values, R2 becomes slightly
less than its previous value.

4.6 [Property Prediction] window

The predictive property value for a given composition is calculated in this window by using the obtained
regression equation.

(1) Window configuration
E‘:INTERGLRD 7 : Property Prediction
. ~ File Help
lz‘ Select glass for composition modeling;
otherwise, starting composition value will remain blank. =) @ @ @ @ INTERGLADT: Property Prediction
Regression Equation
coefficient Content { mol% )

Caompaonent] Density at RT Initial e o
5102 2 169END B1.1450 55.000|| =

. . B203 1.046E00 16,290 20.000| =

[Questlon] dlalog box 4203 1.31BE0D 3800 5.000 T
Maz2o 1.135E00 12850 10.000
g0 1.972E01 0.000; 0.000;
Cal -5 BEGEND 5.820 10.000 Z
caompaonent] Density at RT Initial e -
Si02*B203 8.862E-01 0100 0.110| | =|
Si0a*AI203 2.575E00 0.024; 1.028| | =
Si02"Na20 3005E00 0078 0.055||_| Calculate
SimEhAan 1 02GEAT A ann annnl | T Clear New Content
Total 100.000 100.000 %
Property
AD ary Plo =
File Help Specified Unit Fredictive Value
® [Densily at RT Jem3 1745
8 [Hed INTERGLAD 7: Ternary Plot P Iy 2
sio2 mol%
(100%) Close
si0z : 20.33

Al203: 20.32
N220 : 59.35

[Property Prediction] window

® Initial
© New

[Ternary Plot/Glass-Forming Region] window

Al203 Na20
{100%) (100%)

(2) Details

After the execution of the multiple regression analysis, in the [Data List of Regression Analysis] window,
click the [Property Prediction] icon. When a [Question] dialog box appears, click the [OK] button, and the
[Property Prediction] window opens.
(A) Regression Equation Table

The 1st column: the component terms and constant.

The 2nd to 4th columns: regression coefficient for each property.

The 5th column: the initial composition (Initial).

The 6th column: the new composition (New).

The regression coefficient for each component term is the same as that in the [Verification of Regression
Analysis] window or the [Execution of Regression Analysis] window. The largest 3 coefficients for each
property are indicated in red and the smallest 3 are shown in blue to facilitate finding components with a
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large influence on the regression equation. When a glass data row is not selected in the [Data List of
Regression Analysis] window, a [Question] dialog box appears. After clicking the [OK] button in the dialog
box, the user sees that the [Initial]l and [New] columns are null. When a glass is selected from the list by
clicking the row, the values of the components of the selected glass appear in the [Initiall and [New] columns.
The user can enter component values in the [New] column. He/she does not need to enter values that total
100%.
(B) Property Table
The 2nd column: Property item (Specified).
The 34 column: Unit of the property.
The 4th column: Predictive value of the property (Predictive Value).
(C) Buttons
1) [Calculate] button
After entering the values of the components in the [New] column, click the [Calculate] button. The
glass composition is first proportionally converted to values totaling 100%, and then its properties
are calculated and the calculated property values appear in the [Predictive Value] column of the
[Property] table.
2) [Clear New Content] button
Click this button to clear the [New] column.
3) [Reset] button
Click this button to return the values of the [New] column to those of the initial composition.
4) [Glass-Forming Region] button
Clicking the [Glass-Forming Region] button shows the glass-forming region of 3 components of the
[New] composition in a ternary diagram. Three components totaling less than 100% are converted
proportionally to total 100%. This information is used to check whether the [New] composition
actually forms a glass or not, when the content of the other components besides the 3 components is
small. Refer to 3.1 (2) (B) 3). The plot-point [Initiall is used for the composition of the [Initial] column.
5) [CSV File] icon
Click to save the table data of the [RegressionEquation] column and the [Property] column (with
predictive values) as a CSV file.

4.7 [Composition Optimization] window

This window 1s used to design a new glass composition or optimize a glass composition with target values
of properties by using the obtained regression equation.
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(2) Details

After the execution of the multiple regression analysis in the [Data List of Regression Analysis] window,
select a glass that has composition and properties with values close to the target. Then, click the [Property
Prediction] icon, and the [Composition Optimization] window opens.
(A) Regression Equation Table

This table is the same as that in the [Property Prediction] window. Refer to 4.6 (2) (A).
(B) Property Table

The 1st column: Color of plot-point for each property.

The 27 column: Property item (Specified).

The 3rd column: Unit of the property.

The 4th column: Target value of the property (Target).

The 5th column: Predictive value of the property (Predictive Value).
Enter the target values in the [Target] column.
(C) Graphic display of property prediction

The predictive values divided by the target value are shown for each property on this graph. The
horizontal line in the middle of the graph indicates the target value. The vertical scale can be changed
from 1 to 50% by using the [Vertical Scale] slider to the right of the graph. The radio buttons at the
bottom of the graph allow for multiple trials, with the number of plot-points increasing with each trial.
The initial plot-points correspond to the predictive property values of the initially specified glass in the
[Data List of Regression Analysis] window. The plot-points with the radio button ON correspond to the
predictive values for the composition in the [New] content at all times. Different colors are assigned to
the plot-points, as shown at the left of the [Propertyl] table.
(D) Buttons

1) [Calculate] button

Click the [Calculate] button after entering numerical values in the [New] content column. The
glass composition is first proportionally converted to values totaling 100%, and then its properties
are calculated. The results are shown in the [Predictive Value] column of the [Property] table and in
the property prediction graph. By first clicking the button before entering a new composition, the
predictive values for the composition of the selected glass in the [Data List of Regression Analysis]
window appear.

The number of trials shown on the graph is initially ten, but the plots shifts to the left to allow for
more than ten trials. When the number of trials exceeds ten, the left-most plot is deleted and the
latest plot appears at the right.

To approximate the values of the properties to the target values for composition optimization,
repeat the trials. To increase the property value, it is effective to increase the contents of
components with large regression coefficients (red-colored, etc.) or to decrease those with large
negative regression coefficients (blue-colored, etc.). To decrease the property value, execute the
procedure in reverse.

2) [Clear New Content] button

Click to delete the values in the [New] column, and all values become null.
3) [Reset] button

Click to reset the values in the [New] column to those of the [Initiall column.
4) [Erase] button

Click to delete the plot-points with a radio button that is ON, along with the corresponding
composition data. After the deletion, the plot-points of the right trials move to the left to adjust the
graph and the trial of the plot-points with the ON value shifts one place to the right. The last set of
plot-points after the deletion cannot be erased.

5) [Glass-forming Region] button
The function is the same as that in the [Property Prediction] window. Refer to 4.6 (2) (C) 4).
6) [CSV File] icon
Click to save the table data of the [Regression Equation] column and the [Property] column (with
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target and predictive values) as a CSV file. The calculation process corresponding to the graph on the
bottom of the window are also saved.
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5. Structure Database

5.1 [Search Structure Datal] window

Click the [Search Structure Datal button in the [Main] window. The [Search Structure Datal window

opens.

(1) Window configuration
This window has a configuration similar to the [Search Property Data (Detail Search)] window. Refer to
2.1 [Search for Property Datal window for its use.
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(2) Details

This window has the [Structure] and [Measurement Method] columns instead of the [Property] column in
the [Search Property Data] window. In this window, the user can enter search conditions for the structure
database. Compared to the Property Database, as the Glass State, the user cannot select Composite,
Modified, Non Vitrified, but can select Crystal. Appearance, Features & Manufactring Process and Usage
also cannot be specified.

(A) [Structure] column

Doubleclick a light-blue cell of the [Description] column, and the [Select Structures] dialog box opens to
allow the selection of structure items for searching. Regarding the registered structure items, see below in
this section and refer the ID List for the Structure Database in 5.2 of Chapter 6. The selection of elements for
the selected structure item can be performed in the [Periodic Table] dialog box by double-clicking the
[Periodic Table] button. When the user clicks two elements, they are connected by a hyphen. For example, in
the case of the bond angle when O, B, and O are selected, O-B-O appears in the cell, which indicates the bond
angle of ZOBO. In the selection of the elements by right-cliking of Fe, Sn, Eu, B, Al, O, the user can select
Fe?+, Fe3* for Fe, Sn2*, Sn** for Sn, Euz+, Eus+ for Eu, B(3), B(4) for B (3, 4: Coordination Number), Al(4), Al(5),
Al(6) for Al (4, 5, 6: Coordination Number), NBO, BO, 02, =0, O(3) for O (Refer to 5. Bridging Oxygen
Information). The minimum and/or maximum values cannot be entered in the [Value Min] and/or [Value
Max] cells for the selected structure information. Figures such as spectral curves are usually not registered,
and only the Figure Nos. in the original paper are registered in the database.

Typical data are defined for each combination of elements in 6 structure categories: First Interatomic
Distance, Second Interatomic Distance, n-th Interatomic Distance, Bond Angle, Coordination Number, and
Ring Size. At present, no combination of elements for Ring Size is registered. Refer the table of Typical Data
in the Appendix of Chapter 3, which shows the IDs and the priority order for each structure.

1) Spectrum

» Spectral information contains a Spectral Curve and “Peak or Valley.” Each contains information for
IR-Visible, Visible-UV, Luminescence/ IR-Visible, Luminescence/ Visible-UV, Raman, NMR, Moessbauer,
ESR, XPS, XAFS, X-ray, Neutron, Computational Chemistry, and others.

= Spectral curves are not registered, but their Fig. No. are described in the [Comment] column of the
[Detail Data of Structure] window.

* In the case of “Peak or Valley,” the wave number or wave length at the peak or valley of a spectral curve is
registered, primarily when the value is described in the original source.

* When “Peak or Valley” is selected, one or more elements related to the peak or valley can be selected.

2) Interatomic Information

» Interatomic Distance, Bond Angle, Radial Distribution Function (RDF) (Fig.), Interference Function
(Fig.), Structure Factor (Fig.), etc. are registered.

» The Interatomic Distance contains information for the 1st Interatomic Distance, 2nd Interatomic
Distance, and n-th Interatomic Distance, which are in the order of short to long distance, for each atomic
pair. The n-th Interatomic Distance means that of the 3rd or more.

= The search is performed by selecting an atomic pair (e.g., Si-O). When the selection is reversed (e.g., O-Si),
the result is the same.

= The Interatomic Distance contains information about the Average and Peak (Peak value of RDF).

* The Distance Variance of the Interatomic Distance has several values such as Debye-Waller factor or
FWHM (Full Width at Half Maximum) of the RDF peak. Its units are A (A: angstrom), A2, nm, nm?, etc.,
which are not comparable.

» Regarding the Bond Angle, the values of the Average, Most Probable, 1st Peak, 2nd Peak, etc. of the Bond
Angle and Angle Variance are registered for each combination of 3 atoms. The search can be performed
with or without selecting elements (1 to 3).

» The typical data defined for the Interatomic Distance are the Average and Peak, which are in priority
order, for each atomic pair of the 1st Interatomic Distance, 2nd Interatomic Distance, and n-th
Interatomic Distance.

» The typical data defined for the Bond Angle are the Average, Most Probable, 1st Peak, 2nd Peak, and
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Bond Angle Distribution, which are in priority order, for each combination of elements.

* The interatomic information is obtained by measurements using X-Ray Diffraction, Neutron Diffraction,
XAFS, or Computational Chemistry.

3) Ring Structure

» Glass formation atoms such as Si-O and B-O compose ring structures. Ring Size refers to the number of
cations (Si, B, etc.) that compose a ring. Ring Size (Average), Ring Size (1st Peak), and Ring Size (2nd
Peak) are registered.

= The existence ratios (%) of 2- to 10-Membered Rings are also registered, and in some cases the
Distribution of the Ring Structure (Fig. No.) is registered.

= The typical data defined for a Ring Structure are the Ring Size (Average), Ring Size (1st Peak), Ring Size
(2nd Peak), and Distribution of Ring Structure, which are in priority order.

4) Coordination Number

* The Coordination Number is the number of atoms or ions coordinating around an atom or ion. It is
described for every pair of atoms or ions (Si-O, etc.). Coordination Numbers related to an atom or ion
whose partner is not specified are also registered.

» There are also items for the 1st Neighbor Coordination Number, 2nd Neighbor Coordination Number,
and 3rd Neighbor Coordination Number, which are in the order of the proximity of the specified atom to
the center atom.

= The search is conducted by selecting elements (0, 1, 2) (e.g., Si and O).

= The existence ratios (%) of Coordination Numbers 1 to 12 are also registered, and in some cases the
Distribution of the Coordination Number (Fig. No.) is registered.

* The typical data defined for the Coordination Number are the 1st Neighbor Coordination Number, 2nd
Neighbor Coordination Number, 3rd Neighbor Coordination Number, and Distribution of Coordination
Number, which are in priority order.

* The coordination numbers are obtained by measurements using X-Ray Diffraction, Neutron Diffraction,
or XAFS, or NMR.

5) Bridging Oxygen Information-Bridging Oxygen

= Bridging Oxygen Information has two categories: Bridging Oxygen and Q» Distribution (refer to 6)).

= There are data for the ratios of each of the four types of oxygen to the total O and to the total X (Si, B, Al,
P, Ge, etc.).

The four types of O are as follows.
Bridging Oxygen (BO or OB): Oxygen where both sides bond to atoms X (Si, B, Al, P, Ge, etc.).
Non-bridging Oxygen (NBO or TO = Terminal Oxygen): Oxygen where one side bonds to atom X.
Isolated Oxygen (02-): Oxygen where both sides do not bond to atom X.
3-Coordinated Oxygen (3 Coord O): Oxygen that coordinates to 3 atoms.

» NBO Fraction/[total O], BO Fraction/[total Ol, Isolated Oxygen [02-]/[total Ol, and 3-Coordinated
Oxygen/[total O] are ratios of the corresponding O to the total O. The unit is %.

= NBO Fraction/[total X], BO Fraction/[total X], Isolated Oxygen [02-l/[total X], and 3-Coordinated
Oxygen/[total X] are numbers representing the corresponding O in a tetrahedron, which is composed of
X (Si, AL P, etc.) and O (e.g. SiO4). The value of NBO/[total X] or BO/[total X] is O to 4 (e.g., 3.5).

» This bridging oxygen information is obtained by measurements using NMR, Raman Scattering, XPS, or
Computational Chemistry.

6) Bridging Oxygen Information-Q» Distribution

= Qv represents a tetrahedron (SiO4, etc.) that has n bridging oxygens, where “n” is an integer between 0
and 4. This item shows the bond structure of glass by focusing on the number of bridging oxygens in a
tetrahedron of glass forming atoms.

*» Five items are registered. The unit is %.

Q%/totalX: QO fraction in tetrahedra XOa.
Q/totalX: Q! fraction in tetrahedra XOa.
Q2%/totalX: Q2 fraction in tetrahedra XOa.
Q3/totalX: Q3 fraction in tetrahedra XOa.
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Q4/totalX: Q4 fraction in tetrahedra XOa.
X: Si, B, AL P, Ge.

* These are obtained by measurements using NMR, Raman Scattering, XPS, XAFS, or Computational
Chemistry.

7) Oxidation Number

= The valences of cations (Si, B, Al, etc.) or anions are registered.

» The fractions of the —6 to +6 valences of each atom are also registered. The average valence is calculated
from the Fractions of Valences.

8) Structure Model

» When the specified original source includes a proposed structure model, it is shown by a figure No. or a
comment.

9) Basicity

» The optical basicity is registered, which is calculated from the shift wave number of UV absorption by
1ons TI, Pb, Bi, etc.

10) Induced Structure

* The microstructures of nanoglass, etc., which are induced by an external force such as a femtosecond
laser, are registered.

11) Phase Separation

» The type of phase separation, like spinodal or binodal, the size of the phase separation structure, etc. are
registered.

12) FSDP and Boson Peak

= The Q Value (cm!) and Quasi-Bragg Plane Spacing (nm) of the First Sharp Diffraction Peak (FSDP) are
registered. FSDP is observed in a low Q range (approximately 10-20 nm) using X-ray or Neutron
Diffraction. The Boson Peak is also registered, which is observed in a low wave number range (10—100
cml) using Raman Scattering or Neutron Inelastic Scattering. These are factors pertaining to
medium-distance glass structures.

13) Raman Data

» Depolarization Ratio p is registered. p 1s 0-0.75 in the case of a solid with isotropic irregularity, and less
than 0.1 in a case of that with a high symmetrical mode. The dependency of the vibration number on p
gives information about the irregularity and localized symmetry, along with the non-proportionality.

14) ESR Data

= The g Value (g factor, g perpendicular, g parallel), Hyperfine Coupling Constant (A, A perpendicular, A
parallel, cm1), Hyperfine Structure Spacing (cm), Dipolar Hyperfine Coupling Parameter, Fermi
Contact Interaction Parameter, and ESR-FWHM are registered.

15) XAFS Data

= The Absorption Edge Position (eV) is registered.

16) NMR Data

= There are 21 registered items for NMR. The main items are Chemical Shift (5, ppm), Isotropic Chemical
Shift (Siso, ppm), Proportions Present (%), Asymmetry Parameter (), and Quadrupolar Coupling
Constant (Qcc, MHz).

17) Moessbauer Data

= The registered items are Isomer shift (5, mm/s), Quadrupole Splitting (A, mm/s), and FWHM (', mm/s).

18) Others

» Other items such as the existence of an Si-N bond and Force Constant are registered.

(B) [Measurement Method] column
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The Measurement (Analysis) Method is classified into 14 categories as follows.
= IR-Visible Spectroscopy (Transmission, Absorption, Reflection),

= Visible-UV Spectroscopy (Transmission, Absorption, Reflection),

= Luminescence (IR-Visible),

» Luminescence (Visible-UV),
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» Raman Spectroscopy,

= Nuclear Magnetic Resonance (NMR),

» Moessbauer Spectroscopy,

= X-ray Photoelectron Spectroscopy (XPS),

= Electron Spin Resonance Spectroscopy (ESR),

= X-ray Diffraction (Common, Small-angle X-ray Scattering (SAXS), AXS, WAXS, etc.),

= Neutron Diffraction (Common, Small-angle Neutron Scattering (SANS), Isotope Substitution, etc.),
» X-ray Absorption Fine Structure (XAFS) (Transmission, Total Electron Yield, Fluorescence, etc.),

= Calculation (MD-ab Initio, MD-empirical, Molecular Orbital Calculation-ab Initio, MO-semi-empirical),
= Others.

Two or more items may be selected.

(C) [Measurement Condition] column

By double-clicking the light-blue cell of [Temperature] or [Pressure], the user can select a condition for
each in the dialog box. The temperature is classified as High, Room Temperature (RT), Low, and Unknown,
and the pressure is classified as High, Room Pressure (RP), Low, and Unknown, both roughly.

5.2 [Data List of Structure] window

(1) Window configuration
This window has a configuration similar to the [Data List of Propertyl] window. Refer to 2.2.

AD 7 - Data 0 e B
File Tools Help
« BEEe |2 ddey 2E Pee INTERGLAD 7: Glass Structure
[ vewn | [ momaton || componem |
Total Number 58 Component Unit
re——
Data Source Coordination Numb. | Coordination Numb. | Coor
Delete| No Glass No. Data Source | Year 8i02 | B203 | Naz0 (8-0) (41-0)
Hurber o6 I
=] 1 |s0031z . Mon-Grystaliine 5..[1999 1255, p.0233 s0.00] 4500 500 1.100E+01 [+]
m] 2 |300:13 . Non-Ciystalline 5../1999 v.255, .0233 50.00] 40.00 10.00 2.800E+01
5] 3 [s00314 . Non-Crystalline ..[1099 255, p.0233 s0.00] 3500 1500 3.900E+01
=] 4 |3.00315 . hon-Crystaliine 5..[1999 255, p.0233 s0.00 3000 20.00 5.400E+01 _
o 5 |300316 . Non-Crystalline .18 255, p.0233 50.00] 2500 2500 £.000E+01 I
[m] & |5-00317 . Kon-Grystalline 5._[1999 v 285, p.0233 5000/ 2000 30.00 7100E+0T [Data LlSt Of Structure] WlIldOW
] 7 |s-0031E . Non-Ciystalline 5../1999 v.255, .0233 50.00] 10.00 4000 6.200E+01
O & [s-o03z0 . Non-Crystalline 5..[1099 255, p.0233 60.00 3000 10.00 3.300E+01
=] 9 |3-00321 . hon-Crystaliine 5..[1999 255, p.0233 60.00] 2000 20.00 6.100E-+01
0 | 10 [soo3zz . Non-Crystalline ..[1998 fv.255, p.0233 60.00] 10.00 30.00 7 80DE+01
O | 11 |soosz4 . hon-Grystaliine 5..[1999 255, p.0233 7000 2500 500 1.400E+01
1 | 12 |s00328 . Non-Crystalline 5../1999 v.255, .0233 70.00 2000 10.00 4.100E+01
O | 13 |soosze . hon-Grystaliine 5..[1999 255, p.0233 ro.00] 1500 1500 6 600E+01
O | 14 |s-00327 . Non-Ciystalline 5../1999 v.255, .0233 70.00 10.00 2000 7.000E+01
O | 15 |soosa7 Phys. & Chem. Gla... [1893 [v.034, p.0052 30.00] 3000 40.00 4.100E+01
1 | 16 |s-0080e Phys. & Chem. Gla... [1993 v.034, p.0052 3000 3000 3850 4.300E+01
1 | 17 |s-0089a Phys. & Chem. Gla... (1893 v.034, p.0052 30.00] 3000 3500 5.400E+01
O | 18 |soo7o0 Phys. & Chem. Gla... [1993 [v.034, p.0052 30.00 3000 30.00 3.700E+01
0 | 19 |s00701 Phys. & Chem. Gla... [1993 v.034, p.0052 30.00] 30.00 2500 1.700E+01
O | 20 |soo70z Phys. & Chem. Gla... [1893 [v.034, p.0052 30.00] 3000 20.00 o ~
[ 1 Dl
(2) Details

The user can use this window in the same manner as that of the [Data List of Property] in 2.2.
(A) [Structure] button

Click to show or hide any structure data registered in the searched glasses in the [Select Structure] dialog
box. The data of the selected items are added to the list.
(B) Refer the Property Database

Click the Fg.lip [Search Property DB] icon to refer to data in the Property Database of the listed glasses in
the [Data List of Structure] window. Then, the [Glass No. (Property)] column is added to the list and Glass
Nos. (Property) appear when data for the glasses are contained in the Property Database.

Click the P [Detail Data of Property] icon to open the [Detail Data of Propertyl window of the glass after
clicking on a glass row with Glass No. (Property). Refer to the [Detail Data of Property] window in 2.3.
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Before the Structure Database started (~2007), structure data had been registered as asterisk in Structure
Model of the Property Database. Therfore note that, in some cases, there are no specific data for the
properties in the Property Database, when referring to the glass with Glass No. (Property)

(C) [Property] button

Click to show or hide any property data registered in the searched glasses. The data of the selected items
are added to the list. This [Property] button is active after clicking the [Search Property DB] icon.
(D) [Data Source List] window

By clicking the [Data Source List] button, the [Data Source List] window opens in the same manner as
that for the Property Database in 2.4.

(E) [Glasses from a Data Source] window

By clicking the [Glasses from a Data Source] icon, the [Glasses from a Data Source] window opens in the
same manner as that for the Property Database in 2.5.

(F) Ternary Plot

By clicking the [Ternary Plot] icon on the menu bar, the [Ternary Plot] window can be shown in the same
manner as that of the [Ternary Plot] window for the Property Database in 3.1. The numerical data for the
structures and compositions of all of the glasses in the [Data List of Structure] window can be plotted by
selecting items in the [Select Item] dialog box from the [Item] column of the [Select Ternary Plot Condition]
dialog box. The numerical data for the properties can also be used for the Ternary Plot, after clicking the
[Search Property DB icon.

(G) XY Plot

By clicking the [XY Plot] icon on the menu bar, the [XY Plot] window can be shown in the same manner as
that of the [XY Plot] window for the Property Database in 3.2. As the X or Y axis, not only a component or
structure item with numerical data, but also a property item with numerical data can be specified after
clicking the [Search Property DB] icon.

(H) Element Analysis (Distribution)

By clicking the [Element Distribution] icon on the menu bar, the [Element Distribution] window can be
shown in the same manner as that of the [Element Distribution] window for the Property Database in 3.3.

Each group of glasses with data for one of the structure or measurement items can be analyzed in an
Element Analysis. All of the glasses listed in “all glasses” can also be used for the analysis. Property items
also appear in the [Select Item] dialog box after clicking the [Search Property DB] icon.

5.3 [Detail Data of Structure] window
(1) Window configuration T T— =

File Tools Help

g & e INTERGLAD 7: Glass Structure
Glass No. State Structure

5-00320 Glass Description Atoms | Unit | Value Cornmernt 1
= YAFS (Figure) 4]
s Coardination Number 3 60 % 67
Condition of Data EmpEEr Coordination Mumber 4 B0 % E
Target lkali Silicata Absorp Edge Position B-0 el 193.85 trigonal B
Bore-Silicate Absarp Edge Position 60 ev 108.78) | [tetranedral
Absarp Edge Position 60 ev 201.86) | [rigonal Bt

Components

! mol%
sio2 60.00| | [ Relaxation Reagent 1
B203 30.00] | [ ]
Na20 10,00, il = D

'—41 Author

Fleet M.E., Muthupari 5.

Data Source Glass No. (Property)

Thermal Treatrment Synthesis J. Non-Crystalline Solids GJxx-185289
Vol. 255 {1999)

Thermal Treatment ’me\t— Page 0233 Related Glass No.
1st = | | Men Temp.
nid H | 3000 Measurement
3rd ~|
Description hethod Condition MNote
@D KAFS Total Electro..|Kin of HAF§ [GAFS, X... MANES
Shape ’puwder—shane (Cnmmemb’— HAFS Fluorescenc...Kind of XAFS (OAFS, X [MANES
Temperature] _[Pressure T || s Total Electro...Element and Absorpti.. B-K
HAFS Elerment and Absorpti... |B-K
Note
‘ ‘ HAFS Total Electro... Ray Source SR
: 3 HAFS Fluorescenc...Ray Source SR
[Detail Data of Structure] window
Close
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(2) Details
The [Detail Data of Structure] window shows all of the information registered for a searched glass. Refer
to [Detail Data of Property] in 2.3.
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6. Registration of User data

The user can construct his/her own glass database for property. The registered User Data of Property can
be used in conjunction with the stored data in the Property Database of INTERGLAD for the search, anlysis,
prediction, and composition optimization functions when the Standard Edition is applied. User Data
registered is stored as a MDB file in the user's personal computer. Because the data is not externalized, no
security problems can arise, when one’s personal computer is connected to the Internet.

6.1 [User Data Menu] window

(1) Window configuration
The [User Data Menu] window opens by clicking the [User Data (Property Data)l button in the [Main]
window.

User Defined ID

D 7 - User Data M... [0/
File Tools Help
User Data
INTERGLAD ? MDB File (INTERGLAD Previous Version Format): | ]| select ‘

User Data DB File (INTERGLAD 7.6, etc. Format): [CANTERGLAD 7.01GP_user_76.mdp || setect ‘

| Data Input ‘

| Data List ‘

Convert User Datal dialog box
| Lot Data Operatioh ‘ [ ] g

[User Data Menu] window

(2) Details
(A) [Data Input] button

Open the [Data Input] window to register new glass data.
(B) [Data List] button

Open the [Data List] window to glance the registered data of glasses. In the [Data List] window the user
can delete the registered data, and can register a lot of dataset at a time.
(C) [Lot Data Operation] button

Open the [Data Lot Operation] dialog box for backup, recovery, or deletion of the registered data Lot by
Lot.

(D) [User Defined ID] button

Open the [User Defined ID] window to define new code names of glass or new property IDs
(E) [Cancel] button

Close the [User Data Menu] window.

(F) Conversion of User Data stored in Ver. 7.5 or the previous version of INTERGLAD

When the user has registered User Data in Ver. 7.5 or the previous version, convert the User Data before
the use of Ver. 7.6.

By clickting [Convert User Data INTERGLAD 7.6, etc. Format)] in Tools of the menu bar, the [Convert
User Datal dialog box appears. Select the MDB file of the stored User Data in Ver. 7.5 or the previous ver
rsion (also Ver. 6) for the [MDB File INTERGLAD Previous Version Format)] column. And select the MDB
file (GP_user_76.mdb) for the [MDB File INTERGLAD 7.6, etc. Format)] column. The default file is that
selected in the [Preference] dialog box. The user can continue to utilize also “GP_user_70-75.mdb,” although
the new functions are unable to use.

When the user uninstalls the INTERGLAD7.0 (or 7.0SA) system and installs the new version, the User
Data File “GP_user_76.mdb, etc.” is saved. However it is recommended for secure saving the User Data File
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outside of the INTERGLAD system and putting it back after the procedures. “GP_user_76.mdb, etc.” for
Windows Vista, 7, 8 or 10 is on “C:\INTERGLAD?7.0 (or 7.0SA).”

6.2 [Data Input] window

In this window new glass data can be registered. Data correction is also available for the items except the
Glass ID.

RGLAD D: m)

File Tools Help

& [ ©|@ | copybata | Save | Reset|Lotho.| LotNo.:006 ||« Record |B= INTERGLAD 7
Glass D (300004 Glass No GUOS.800004 Operator [] GoldData a14 =
Cnaracter state User Glass Operator’s Memo

Data Source Appearance, Feature, Process Usage

Category [] Author: "Last Name AB."

X

Year (2016 | Number U [0001

ear umber U | ! | hote ) Existing Lot No. :

wero [ \ |

Melting, Synthesis e i =

Nesovramen el treaimen

\ | ® New Lot No.: 002

Composition

LT Glass System Cancel
RatioUnit |mass% |w| Mamumt |massw v .

Component | Ratio | mass% | moi% | a% | inputRatio| | AlkaliSiicate -

si02 500 6667  69.00 50.0[= ]

B203 200] 2222 1985 200

Na20 100 1111 1149 q0| || SevGel Material

B 11.69 =

r S i I [Select Lot No. ] dialog b

i 555 ] elect Lot No. | dialog box

si 2031 -

Total 00| 1000 1000 1000 90.0 4 Hone >

Property

I Spedified | unitsystem | nputType |UnitDesc Freeunit|  vale | Condition | imageName |

|Density atRT |cCommon [~ ] linea [+]gema | | 2.4 | 1=
4 1 IND

[Data Input] window

(A) Lot No. Selection

The glass data registered by the user are handled in groups called “Lot” (Lot No. 001, 002, etc.). A Lot is a
unit group of data for operations such as backup, recovery, deletion. The Lot No. can be assigned to glass
data regardless of their Glass Nos.(IDs). Two glasses cannot have the same Glass No., even though their Lot
Nos. are different.

The use of Lot is beneficial from the operational side, because a Lot No. can be created by a specific user in
each, when the system is shared by two or more users.

The [Select Lot No. | dialog box appears, when the [Data Input] window opens. The user can select
Existing Lot No. by the pulldown menu or enter New Lot No for the glass newly registered.
Moreover, even after the new data is entered (or registered), it is possible to change the Lot No. by clicking
the [Lot No.] button.
(B) Data Input

The user can enter data in white cells in this window. The essential items for registration are Character,
State, Year, Number of Data Source, and Glass System. The [Composition] column changes depending on the
selection of State.

<Basic information>
1) Glass ID
The Glass ID of the User Data is proper six-digit number, whose first figure is 8, assigned to each
dataset. A new ID is made as a default No. by adding one to the last ID of the existing User Data. A

54



INTERGLAD Ver. 7

Glass ID can be changed at the time of registration, but an existing ID cannot be assigned to new data.
2) Glass No.
The Glass No. is generated automatically when State and Glass System are selected.
For example: GU02-800011
This denotes “State (1-digit alphabet) + Data Source (1-digit alphabet) + Glass System (2-digit figure) -
glass ID (6-digit figure from 800001).” In case of the example, G: Glass, U: User Data, 02: Alkali Silicate,
800011: Glass ID. Refer to 2. 2 (2) (B) 3) of Chapter 4.
3) [Gold-Datal checkbox
“Gold-Data” denotes highly reliable data. By clicking this checkbox the dataset is ranked in
“Gold-Data”. Refer to 2. 1 (2) (C) 2).
4) [Character] pulldown menu
Select from among Analyzed, Target, Batch, and Others to describe the values for the glass
composition. The default Character is Batch. Refer to Condition of Data in 2. 3 (2).
5) [State] pulldown menu
Select from among Glass, Glass-Ceramics, Composite, Modified, Thin Film, Melt, and Non-Vitrified to
specify the State. The default State is Glass. Glass General cannot be selected.
6) User Glass
By double-clicking the light-blue cell of the [User Glass] column, [Select Commercial and User Glass]
dialog box opens to select a code name of Commercial Glass or User Glass. Specification using the
[Keyword] field in the dialog box is also available. The User Glass folder does not appear when User
Defined Glass ID (Refer to 6. 5 (2) (A)) is not registered.
7) Appearance, Feature & Manufacturing Process
Four items at a maximum can be selected in the [Select Appearance, Feature & Process] dialog box.
Specification using the [Keyword] field in the dialog box is also available. When two or more items are
specified, they are connected by the [AND] operator. When an item in the [Sol-Gel Material] column of
Composition is selected, Sol-Gel appears in this column automatically.
8) Usage
Four items at a maximum can be selected in the [Select Usage] dialog box. Specification using the
[Keyword] field in the dialog box is also available. When two or more items are specified, they are
connected by the [AND] operator.
9) Note
Supplementary explanation can be outlined here. 200 letters (bites) at a maximum can be inputted.
10) Thermal Treatment
Thermal (heat) treatment conditions of glass have important influence on properties. The conditions
such as annealing temperature and time can be outlined here. When the thermal treatment conditions
are different for each property of a glass, it is described in the condition cell for the specific property. In
such a case, “See condition of property” is entered in this column by clicking the [Ref.] button. 200 letters
(bites) at a maximum can be inputted.
11) Operator
Name of the operator can be entered here. This name does not appear when using in search, etc.
12) Operator’s Memo
The operator can enter memo. This memo does not appear when using in search, etc. 400 letters
(bites) at a maximum can be inputted.

Note: Prohibting use of double quotation marks in text cells.
. Double quotation marks () make impossible to read the text when saving CSV files. Do not use them when

entering texts of Note, Thermal Treatment, Operator, Author, Year, Number, Memo, and Condition of Property.
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<Data Source>

1) Category
“User Data” is automatically set. It cannot be changed.
2) Data Source
“User Data” is automatically set. It cannot be changed.
a) [...] button
Clicking this button opens the [Data Source List] dialog box of existing data sources, from which
any source may be selected. Authors and Memo are shared in each data source. When selecting a Data
Source, its Authors and Memo also appear.
b) Year
Year for the Data Source is entered.
¢) Number
Number for the Data Source is entered. Number may include alphabetic letters, etc. 19 letters
(bites) at a maximum including letters and symbols can be inputted.
d) Author
Ten authors at a maximum can be entered one by one in each row.
Example: Suzuki I.
The input rule is as follows: Family Name+space+Initial fo First Name+period (+ Initial of Middle
Name+period).
150 letters (bites) at a maximum can be inputted including spaces (2 spaces after each row).
e) Memo

The glass preparation method (manufacturing
opy Example

process), measurement method, etc., are entered
. Melting, Symthesis: in Pt-Rh crucible at 1500C for 2hr. by sol-gel method.
here. Cth the [EX] button tO open the copy Measurement: Elastic constants by pulse-echo method.
example. Click the [Yes] button to enter =T
the content of the example in the [Memol

column. 400 letters (bites) at a maximum can be

inputted. [Copy Example] dialog box

<Composition>

1) [Ratio Unit] pulldown menu
Specify the unit for entering the Component Ratio. Refer 6). The default unit is mass%.
2) [Main Unit] pulldown menu

The values of component content are stored with three units (mass%, mol% or at%). One of the three
is specified as the main unit. The glass composition is shown with this main unit in the [Detail Data of
Property] window. When the Ratio Unit is selected, the Main Unit is set to the same unit as the Ratio
Unit automatically. In case of mol% as the Ratio Unit, also at% can be selected as the Main Unit. The
default of the Main Unit is mass%.

3) [Calc] button

After specifying the components and their ratios, click the [Calc] button. The composition is first
adjusted proportionally to total 100%, and then the contents are converted to the values for the other
units. The components with italic general-purpose notation (20, B20, etc.) cannot be specified. In such
cases a warning message appears.

The [Calc] button changes to the [Correct] button after calculation. The inputted ratio remains in the
[Input Ratiol column, after saving or copying. The user can utilize this column, when he/she inputts
compositions with the same system. For the save of the Input Ratio, the selection of the user data file,
“GP_user_74.mdb” or newer is necessary. Refer 6.1 (2) (F).

4) Component

Select specified components in the [Select Component] dialog box, which opens by double-clicking a
light-blue cell in the [Component] column. Specification using the [Keyword] field in the dialog box is
also available. When the [Calc] button is clicked, except when at% is selected as the [Main Unit], the
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composition elements are automatically added. 39 rows at a maximum can be set. When the components
are oxides with each different elment, 19 oxides can be selected. Chalcogenide glasses, etc. for which
mostly elements are used for composition are recommended to be registered as follows. Select mol% for
the [Ratio Unit] and at% for the [Main Unit], select elements in the [Component] column, input the
values, and click the [Calc] button. In this manner the user can search glasses registered with elements
for the [Main Component] also by using mol% or mass% as the unut.
5) Component Ratio
Enter ratios of components in the [Ratio] column. The values in exponent style can also be entered. By
selecting components first asterisks appear in each cell. Clear the asterisks and enter the values. By
clicking the Enter key, the values are fixed as figures with maximum 2 decimal places or exponent style
figures with 4 significant digits. (Examples: 52.36, 4.879E-02) Decimal points of numerical value should
be period (,), not comma (.).
6) mass%. mol%. at%
The values in the [Ratio Unit] column are converted to ratios in the other units by clicking the [Calcl
button.

Note: The proportional adjustment and conversion rules are as follows.

a) Total in the range 99.99-100.01% is not adjusted.

b) When there is a component such as R20, Apatite, Others, by clicking the [Calc] button, an error message “Unit
conversion failed,” appears, and by clicking the [OK] button, asterisks appear in the inconvertible cells and nothing
appears in the [at%] column.

¢) When values in the [Ratio] column include *, by clicking the [Calc] button, an information message “Inclusion of * in
value prevents system from dividing proportionally” appears and then asterisks appear in the inconvertible cells
incluing the [at%] column.

d) In the case that glass composition contains a complex compound (ex. BaTiOs) as raw material, after calculation rows

of its single compounds (ex. BaO and TiO2) are added in the list and asterisks appear in the cells of the ratio.

7) [Correct] button
When it is necessary to correct the glass composition after the calculation (the proportional
adjustment and unit conversion), click the [Correct] button. A warning message “Converted data not
with Main Unit will be cleared. OK?” appears, and when the [Yes] button is clicked, the components in
the [Component] column remain and values as the [Main Unit] appear in the [Ratio] column, and the
other values disappear. When the user selects at% for the [Main Unit], or converts the [Main Unit]
from mol% to at% after clicking the [Calc] button, the elements in the [Component] column and the
values as at% in the [Ratio] column appear after clicking the [Correct] button.
8) Glass System
Glass System is an indispensable item. Three systems at a maximum can be specified from the [Select
Glass System] dialog box. Specification using the [Keyword] field in the dialog box is also available. The
first system constitutes a part of the Glass Number. Refer to 6. 2 (2) (B) 2).
9) Sol-Gel Material
It is possible to select up to 10 materials from the list in the [Select Sol-Gel Materiall dialog box.
Specification using the [Keyword] field in the dialog box is also available. After entering any material,
the term “Sol-Gel” is automatically added in the [Appearance, Feature & Process] column.
10) Glass-Forming Region Data / [A None] pulldown menu
Glass-Forming Region data can be registered in two manners. When the State is not Melt, and the
sum of ratios of the 2 or 3 components 1s 99.99~100.01%, the user can register the data for the Glass
Forming-Region.
a) Marks on Ternary Diagram
These marks are shown on ternary diagrams to indicate the glass-forming region.
O: Glass composition at which completely transparent glass is obtained.
x: Non-vitrified composition (At least a little part consisting of the non-glass exists in the
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sample.)
After selecting (at least 2 or 3) components in the [Component] column and entering ratios of the
components, select [Point Datal in the [A None] pulldown menu, e —
and the [Select 3 components] dialog box opens. Check 2 or 3 i e — ———
components in the dialog box, and the [A Mark] pulldown menu
appears in the right-hand side. Then select [O: Glass] or [X: -
Non-vitrified] as the mark in the ternary diagram for the specified
composition. I

b) Curve on Ternary Diagram

The glass-forming region also can be shown by a curve.
After entering 3 components in the [Component] column, select
[Curve Datal] in the [A None] pulldown menu, and the [Select 3 (oo Lo L]
components] dialog box opens. Check 3 components in the dialog
box, and the [Data Input: Glass-Forming
Region] dialog box appears. Enter x1, x2, x3 of
3-component compositions for the curve in the tenary diagram.

The curve data can be entered also from CSV file prepared by clicking [Open CSV File] button in the
window. Refer to 4. Curve data for glass-forming region of Chapter 6.

11) Filler / Crystal / Substrate

When Composite is selected in the [State] pulldown menu, the [Filler] column appears to enter

conditions of Filler; when Glass-Ceramics is selected, the [Crystal] column appears; and when Thin Film
is selected, the [Substrate] column appears.

a) Material of Filler, Crystal, or Substrate
Select a material in the [Select Component], [Select Crystall, or [Select Substrate] dialog box, which
opens by double-clicking the left light-blue cell in each column. Specification using the [Keyword] field
in the dialog box is also available.
b) Ratio of Filler or Crystal
Enter values in mass% in the white cell. When vol% is used, this fact should be noted in the [Note]
column.

¢) Shape of Filler or Crystal

Select a shape in the [Select Shape] dialog box, which opens by double-clicking the right light-blue
cell. Specification using the [Keyword] field in the dialog box is also available.

[Data Input: Glass-Forming Region] dialog box

<Property>
1) Specified
Property items can be specified using the [Select Properties] ma e Vg ®
dialog box opened by clicking on a blue cell in the Specified Keywword | [ sotect|[ rosar|
column. Specification using the [Keyword] field in the dialog T e, Pyl
box is also available. 1199 property items at a maximum can =y
be set. After a User Defined Property is registered (refer to 6.5), Eggﬁgggﬁ?ﬁfﬂw'
the property item is listed in the [User Property] folder of the =5 Mcetneous
[Select Properties] dialog box. Then, the user can register
data for the User Property. When no User Defined Property is
registered, the [User Property] folder does not appear.

[Select Properties] dialog box

Note: Regarding Diffusion ID, there are Diffusion Coefficient Do, but no Diffusion Coefficient D in the Property ID
list. When a source has data of only D, not Door Activation Energy Edof Diffusion, register a value of D
instead of Do, and enter a memo (ex. “D, 300C”) in the [Condition] column.
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2) Unit System
The user can select one of 5 Unit Systems, Common, SI, CGS, PSI, and Other by using the pulldown
menu. The default is Common, and it can be changed in the [Preference] dialog box. Refer to 5.1 ID List
of Property Database in Chapter 6.
3) Input Type
Numerical values are normally entered as linear values, but other types such as log, In (natural log)
and inverse (reciprocal) are also available. The type can be selected by using the pulldown menu. By
the [Save] operation, all values are converted to linear values and stored.
4) Unit Description
When a unit system is chosen from among Common, SI, CGS and, the unit for each property is shown
in the [Unit Desc] column automatically. Refer to 5.1 ID List of Property Database in Chapter 6.
5) Free Unit
When “Other” is chosen as the property unit system, the actual unit can be freely entered in the [Free
Unit] column. If the input unit is one of the registered units in the system, it is converted to one of the 4
unit systems automatically.
6) Value
Enter the property values in the cell with asterisk of the [Value] column. Figures up to 15 significant
digits can be registered. The values can be inputted in decimal style or E (exponent) style. A value of
1E-4 or less, or 1E7 or more is registered in E style. When a value is inputted in E style and the integral
exponent is -3 to 6, it is registered in decimal style. When an exponent is in decimal style, the value is
calculated to a figure with 4 significant digits and an integral exponent. Ex. Inputted value:
1.2468E-10.56. By clicking the [Enter] key, the figure is converted to 3.434E-11. Decimal points of
numerical value should be period (,), not comma ().
7) Condition
Note conditions such as the measurement condition. When a property value exceeds significant four
digits, note the value in this [Condition] column. 100 letters (bites) can be entered here at a maximum.
8) Image Name
XY data for figures of some properties can be registered here. The applicable properties are 5 items;
Thermal Expansion Curve (o-T Curve), UV/IR Transmisssion Spectrum, UV/IR Absorption Spectrum,
UV/IR Reflectance Spectrum, and Emissivity Spectrum. Refer to 3. “Table Data” of Chapter 6. When one
of the properties is selected in the [Specified] column, the cell of the same row in the [Image Namel]
collum changes from grey to light-blue color. By double-clicking the light-blue cell, the [Data Input:
Figure Data] dialog box opens. The user can enter the title, labels of X and Y axes (X: parameter such as
temperature, wave length, Y: property value), minimun and maximum values for each axis, and XY data
for a figure.
CSV data, which are stored in the form described in 3. “Table Data” of Chapter 6 in the user’s
computer, can be imported by clicking the [Open CSV File] button. The registered figure is shown by
selecting the [Figure] pulldown menu in the [Detail Data of Property] window.

Data Input: Figure Data

Title

X: label min| | max| |

¥: label min| | mas| |

® A

g [Data Input: Figure Datal dialog box

| Save H Cancel H Open CSV File H Add Row
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Note: The temperature given for a property ID allows that within a + 20 °C range.
Example: [Density 100 °C] includes densities in the range 80 to 120 °C.

When the temperture is not 100 °C, note the temperature in the [Condition] column.

Note: The entry rules for special characters, etc. are as follows.
a) Greek characters:a > A, > B,y > G,e > E, A > L,andy > X
b) Roman numerals:I —» 1, II — 2, and 11T — 3
¢) Superscripts and subscripts: A — A, °C — C, and SiOz2—> Si02

(C) Other buttons
1) [Copy Data] button
A new glass dataset (record) is prepared using a copy of the existing stored data. Click the [Copy Datal
button in the [Data Input] window with a new Glass ID, and the [Copy Datal dialog box opens. When a
Glass ID for a copy is entered and the [OK] button is clicked, the data of the Glass ID appear in a red
color. For composition, the components and the ratios appear in the [Component] column and the [Ratio]
column, respectively, and in the [Input Ratio] column its values appear. The corrected letters change
from red to black. When the [Save] button is clicked, the color of the all data changes to black.
2) [Save] button
Click to save the inputted data of the window.
3) [Reset] button
Click to clear all the entered data before saving.
4) [Lot No.] button
Click to transfer to the other Lot. No. by using the [Select Lot No.] dialog box.
5) [Show/ Hyde Typical Property] pulldown menu of Tools on the menu bar
When there is a property value with the Typical Data in the inputted data, if the user clicks the ‘Hyde
Typical Property in the pulldown menu of the Tools, and then clicks the [Save] button, the Typical Data
do not appear in the list of the [Data Input] window after clicking the [YES] button in the [Check of
Registration] ‘Data will be updated. OK? button. If the user then clicks the [Previous Record] button or
the [Next Record] button, and goes back to the [Data Input] window, the Typical Data do not appear
similarly. In reverse, when the user likes to show the Typical Data, click the ‘Show Typical Property’ in
the pulldown menu. For previously saved data, this selection of the pulldown menu is reflected in the
reopened window.
6) 4 [Previous Record] button
Click to transfer to the previous record in the same Lot. No.

7 P [Next Record] button
Click to transfer to the next record in the same Lot. No. When the record in display is the newest, a
window for a new record opens.

6.3 [Data List] window

A list of registered glass data by the user is shown. Batch entry of data can be conducted from this window.
The registered data can also be deleted in this window.
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(1) Window configuration

AD Data U
File Tools Help
g G0 e INTERGLAD 7
Search Condition Additional tems
Lot No. - Information Data Source List
Glass 1D 500017 Heuuuza || ‘searcn I [7] select all
Compaonent Unit ‘mass%‘v‘ Reset Property | Delete H Fdit H New Data
Delete Mo O Blass No. Data Source Year DataSource | 505 | Ba03 | A203| Kao
Mo, MNumber
O | 1 2 |suns-ennnt? User Data 1 |uong 2763 anma| 10a31| anar
[ | 2 |z |sune-goonzo User Data a1 |uoos 7936 30.78] 1008 3028
O [ 3 iz |cuns-enonzs User Data a1 |uoio 3333) 4448 1111 1111
[Data List] window
(2) Details
(A) Search Condition

1) [Lot No.] pulldown menu
Select a lot from a list of the existing lots.

2) Glass ID
Specify a range of Glass IDs with 6-digit number (ex. 800001-800100). When a Glass ID is entered in

one of two cells, only the glass is searched

3) [Component Unit] pulldown menu
Select a component unit from mass%, mol%, at%, or Input Ratio. When the user converts the

component unit, click the [Search] button after selecting the unit in the pulldown menu.

4) [Search] button
Click to search under the specified condition in the [Search Condition] column, and the searched

glasses are listed in the table.

5) [Reset] button.
Click to clear the specified condition to the initial state. The searched list is not cleared.

(B) Data List
The data list table contains No. in the list, Lot No., Glass No., Data Source, Year, Data Source Number,

Components, and Properties of the searched glasses.

1) Component
Up to 10 components, data of which are searched, are shown by default. By clicking the [Component]

button and check the checkboxes of components, up to 39 components (19 oxides with each different
element) can be shown.

2) Property
Up to 10 properties, data of which are searched, are shown by default. By clicking the [Propertyl

button and check the checkboxes of properties, up to 199 properties can be shown.
3) [Delete] checkbox
Check to specify as glasses to delete.
(C) Add Ttems

The information shown in the list is limited, however other data items may be added by using the

following buttons.
1) [Information] button
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Using the checkboxes in the [Select Information] dialog box opened by clicking the [Information]
button, the following data of the searched glasses can be shown or hidden in the list: Data Source, Year
and Number of Data Source, Author, Glass State, Glass System, Shape, Feature & Process, Usage,
Sol-Gel Material, Thermal Treatment, Note. The [Select All] button makes ON of the checkboxes for all
the items, and the [Clear All] button makes OFF for all the items.

2) [Component] button

Using the checkboxes in the [Select Component] dialog box opened by clicking the [Component] button,
the [Component] columns of the searched glasses can be shown or hidden in the list. The [Select All]
button makes ON of the checkboxes for all the components, and the [Clear All] button makes OFF for all
the components. Clicking the [Expand All] button opens the all items of components, the [Collapse Alll
button returns to the initial state.

3) [Property] button

Using the checkboxes in the [Select Property] dialog box opened by clicking the [Property] button, the
[Property] columns of the searched glasses can be shown or hidden in the list. In the [Select Property]
dialog box, the Unit System of the selected properties can be selected. To delete a property item in the
list, click the [Delete] key in the computer after clicking a numerical cell for the item.

(D) Delete glass data
1) [Delete] button
Click to delete the rows for which the deletion checkbox in the left side of the table is checked. The
deleted data are unable to recover. By checking the [Select All] checkbox above the [Delete] button, the
checkboxes of the all glasses can be checked. Then by unchecking the [Select All] checkbox, the
checkboxes of the all glasses can be unchecked.
2) [Data Source List] button
Click to delete unnecessary Data Source, which has no data (0 in the right columns).

(E) Transfer to the [Data Input] window
1) [Edit] button
After clicking a glass row in the list, click the [Edit] button, and the [Data Input] window of the
selected glass opens. Here the author can confirm all the registered data of the selected glass, and can
renew the data.
2) [New Data] button
By clicking the [New Datal button, the [Data input] window for a new data opens. The Glass ID of the
window is the next No. of the largest No. registered.

(F) Batch entry of new glass data
Many datasets in the same form of a spreadsheet (ex. Microsoft Excel sheet) can be registered by the
batch entry processing. However several items cannot be register in this procedure. Such items are
Operator, Gold Data, User Glass, Character, Operator’s Memo, Memo, and Condition of Property in the
[Data Input] window. After the batch entry, Character becomes Batch as default (the Character of the
model glass does not change), for Memo the description of the model dataset is rested when the Data
Source is the same, and the other items are blank. 10 authors at a maximum can be entered by
punctuating. 150 letters (bites) at a maximum including commas can be inputted. On the [Data Input]
window, the authors are shown one by one in each row. 39 components and 199 properties at a
maximum can be registered. Accordingly lacked informations should be corrected and saved in each
[Data Input] window.
<Procedure>
1) Input a model data
Input a model glass dataset in the [Data Input] window and save it.
2) Display the model data in the list
In the [Data List] window, enter the Glass ID of the model glass in the [Search Condition] column and
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click the [Search] button. A row of the model data appears in the list. Select [Component Unit] for the
batch entry, and by clicking the [Search] button the component values in the list are converted.
3) Add items
Add items of components, properties, etc. to register in the list, and hide unnecessary items such as
Typical Data. For hiding the Typical Data, in the [Select Property] dialog box delete the leftside check of
the item, and click the [OK] button.
4) Make CSV file
By Clicking the B[Export] icon, the [Save] dialog box opens. Enter a file name, select the save folder,
and click the [Save] button. The default file name is “userdata.csv.” When a save folder is set as the
[Default Folder] in the [Preference] dialog box, the default folder appears in the [Save] dialog box.
5) Open CSV file
Start up the user’s spreadsheet software (ex. Microsoft Excel) and open the CSV file.

TJ_GLASS|TJ GLASSINF|TJ GLASSINFO.OTJ_GLASYTJ GLASSINF]QTJ COMTJ_COIfTJ_CQTJ CONTJ PROPHTJ PROPHTJ PROPERTY.PROP_FIG<!>2017<>01<>
Lot No. Glass No. Data Source Year Data Source N¢SiO2 Al203 [CaO [Na20 |Density atlExpansion|Refract Index 587.6nm d
2|GU02-800003 [900<'>User Data 2010]U002 65 12 11 12 2.45 7.54 1.52

Example: An opened CSV file in the Excel Sheet
The 3rd row is the model data. Enter new data from the 4th row.

6) Enter data
Enter data or paste a table data before prepared below the model data in the same format, save the
file, and close the software. Data Source “900<!>User Data” of the 3rd column should not be changed. For
Usage, etc. input ‘ID No <!>. Ex. Display: 310<!>. Addition of items which is not in the model data is
unable. The user can register figures with maximum 2 decimal places for component ratios, and figures
up to 11 significant digits for property values.

7) Import CSV file
Clicking the B [Import] icon in the [Data List] window opens Tmpor Result X
the [Import Result] dialog box. By clicking the [OK] button in ffalled data is existing, Please Improve data
the dialog box after checking, the data of CSV file appear Al Records : 3
in the list. Success Records : 3
8) Save the data Failure Records ©
The [Question] dialog box (Register imported data?) appears. In the Cancel
case of batch registration, click the [OK] button, and also the [OK]
button of the [Information] dialog box (Processing completed), which
appears subsequently. By this procedure the proportional divide [Import Result] dialog box

calculation of the total contens of the components to 100%, and the
convert calculation to the other units, and the registration of the
Typical Data are performed. When the registered property includes
the Typical Data, the corresponding Typical Data appear in the list
of the [Data List] window.

Question INFORMATION

o
Iz' Register imported data ? (1) Processing completed.

In the case of registration one by one, click the [Cancel] button in the [Question] dialog box, and click
the [OK] button of the [Warning] dialog box (Register imported data using EDIT button), which appears
subsequently. Then operate the procedure below.
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A Register imported data using EDIT button.

Select the 1st added row of the glass data, and click the [Edit] button. Enter additional data and
correct if nessesary in the [Data Input] window, and click the [Save] button. By saving, the component
contents are calculated, and the Typical Data, etc. are also registered, which appear in the [Data List]
window. Execute the same procedure for the other added data one by one. The save procedure is
necessary for all the datasets, even if the addition is not necessary. Also after the batch registration, the
users can perform any addition and correction of data one by one in the same manner by using the [Edit]
button.

6.4 [Lot Data Operation] dialog boxes

Backup, recovery, and deletion of the user data for each Lot can be executed Lot by Lot in these dialog
boxes opened by clicking the [Lot Data Operation] button in the [User Data Menu] window.

(1) Details
(A) [Mode] pulldown menu

Select an operation mode from among “Data Backup,” “Data Recovery,” and “Data Deletion.”
(B) Each operation

1) Data Backup
= Select Lot No. of the data for backup in the [Lot No.] pulldown ZNIEROLAD 7 Lot Dot Onert =
menu. The subjected mdb file is that which is selected in the Hew INTERGLAD 7
[Preference] dialog box. toms ot
= Click the [Select Folder] button, select a backup folder _c —
in the [Save] dialog box opened, and click the [Save] button. (e
= Lot No. of the data for backup appears in the [Output Folder]
column. After the confirmation, click the [OK] button. pToTTTTITTTT
» When the [Information] dailog box, “Processing completed” is E__]_)? :C ?P?? l_{ll_p - _E
opened, click the [OK] button in the dialog box.
2) Data Recovery EE INTERGLAD 7
= By clicking the [Select Folder] button, the [Open] dialog box opens. | s -
In this dialog box select the folder for recovery stored in the user’s — u’—a‘ \
computer, and click the [Open] button. i

= In the [Input Folder] column the folder name for recovery appears.
= By clicking the [Check] button, Lot No. appears in the [Lot No.]
column. bo-mmmmmmomoe-

= After the confirmation, click the [OK] button.

= When there is the same Lot No. in the INTERGLAD system, a [Question] dialog “Data (Lot No.: xxx) will
be overwritten by input data” appears. Note that the data are registered in the mdb file selected in the
[Preference] dialog box. By clicking the [Yes] button, the operation is
excuted.

= When the [Information] dailog box, “Processing completed” is opened, click the [OK] button in the dialog
box.

_________________
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3) Data Deletion PER—— 5
= Select Lot No. of the data for deletion in the [Lot No.] pulldown ECT NTERGLAD 7
menu, and click the [OK] button. —_—
* The [Question] dialog box “Deleted data are unable to
recover.OK?” appears. By clicking the [Yes] button, the operation i
isexcuted.
= When the [Information] dialog box, “Processing completed” is opened, F oo
click the [OK] button in the dialog box. L_]_)?:c?_]?fz}ezt_i(_){l_ _E

[Lot Data Operation] dialog boxes

6.5 [User Defined ID] window

The user can define new Glass ID and new Property ID here. The data registered with User Defined IDs
can be used in the Property Search. These data cannot be utilized in the Analysis and the Prediction at the
present time.

(1) Window configuration

By clicking the [User Defined ID] button in the [Main] window, the [User Defined ID] dialog box opens,
and the [User Defined Glass ID] window or the [User Defined Property ID] window opens by selecting the
buttons.

User, Defined ID

|z| Create User Defined Glass ID and Property ID

[User Defined ID] dialog box

| User Defined Glass ID | | User Defined Property ID |
AD £ De ed a D el
File Tools Help
INTERGLAD 7
Mew |Update|Delete Uzer Glass Mote

1 | O | O |MGFoo

2 | L1 | [0 | [ |oroo2 [User Defined Glass ID] window
3 || [l [] |MGFOO3

Add Row || 0K H Cancel |
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File Tools Help

INTERGLAD 7

Mew |Update/Delete] Prop ID Description (EN) Di iption (JP) Prop Min Prop Max Prop Unit
1 [ | O] |uoot Special Property 1
] [ O] ooz Special Property 2

[User Defined Property ID] window

Add Row || Cancel |

(2) Details
(A) [User Defined Glass ID] window

User Defined Glass ID can be registered, corrected, and deleted here.
= By clicking the [User Defined Glass ID] button, the [User Defined Glass ID] window opens.
= A new row for registration is added by clicking the [Add Row] button.
= Enter a name of Glass ID in the [User Glass| column. The limit of the entry is 25 letters. Notes can be

entered in the [Note] column.
= For registration, check in the [New] checkbox, and click the [OK] button.

» When the [Information] dialog box, “Processing completed” is opened, click the [OK] button in the dialog
box.

= For correction, check in the [Update] column, for deletion check in the [Delete] column, and click the [OK]
button.

The registered Glass ID is specified as an input item in the [Select Commercial and User Glass] dialog
box opened from the [User Glass] column of the [Data Input] window. And the ID is specified as a search
item in the [Select Commercial and User Glass] dialog box opened from the [Commercial (User) Glass]
column in the [Search Property Data/ Detail]l window.

(B) [User Defined Property ID] window
User Defined Property ID can be registered, corrected, and deleted here.

= By clicking the [User Defined Property ID] button, the [User Defined Property ID] window opens.

= A new row for registration is added by clicking the [Add Row] button.

= Enter a code, “U+three figures” (ex. U001), and a name, etc. in the [Description (EN)] column. The limit
of the entry is 40 letters.

* The minimun value, the maximum value, and the unit of the property may be entered in the [Prop Minl,
[Prop Max], and [Prop Unit] columns respectively. However, the minimun and maximum values do not
have any effect in the [Data Input] window and in the [Search Property Data] window. The [Description
(JP)] column is for a name in Japanese.

= For registration, check in the [New] checkbox, and click the [OK] button.

= When the [Information] “Processing completed” dialog box is opened, click the [OK] button in the dialog
box.

* Check in the [Update] column for correction, check in the [Delete] column for deletion, and click the [OK]
button.

The registered Property ID is shown and specified in the ‘User Property’ list of the [Select Properties]
dialog box opened from the ‘Specified’ column of the [Property] column in the [Data Input] window, in the

[Search Property Datal window and in the [Search for Regression Analysis] window. The data of the
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registered Property ID can be used for the Ternary Plot, XY Plot, Element Analysis and Regression
Analysis. To show the registered Property ID in the [Data Input] window, close the INTERGLAD system
and reopen it. To show the registered Property ID in the [Search Property Datal window, the user need not
close the INTERGLAD system once.
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