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PRI NCl PLE ELEMENT DECLARATI ONS
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<I ELEMENT Mat M__Doc (Material +) >

<l ELEMENT Material (Bul kDetails,

Conponent Det ai | s?,
Terns?,
G aphs?) >

<! ELEMENT Bul kDet ai | s ( Naneg,

d ass?,

Subcl ass*,

Speci ficati on*,
Sour ce?,

For n?,

Pr ocessi ng?,
Ceonetry?,
Characteri zati on?,
Properties?,

Not es?) >

<! ATTLI ST Bul kDet ails 9%m ns; >

<! ELEMENT Conponent Det ai | s ( Nane,

d ass?,

Subcl ass*,
Speci ficati on*,
Sour ce?,

For n??,

Pr ocessi ng?,
Ceonetry?,

Char acteri zati on?,
Properties?,
Associ ations?,
Not es?) +>

<I ATTLI ST ConponentDetails %m ns; >

<IENTI TY % VHG SYSTEM "htt p: / / www. vhg. or g. uk/ dt d/ vhgdt d. ht m " >
<! ELEMENT Terns (WHG )>
<! ATTLI ST Terns 9%ni ns; >

<IENTI TY % SVG PUBLI C "-//W8C/ / DTD SVG 20001102/ / EN'

"http: // wwmv. w3. or g/ TR/ 2000/ CR- SVG- 20001102/ DTDY svg- 20001102. dt d" >
<! ELEMENT G aphs (%8VG)>

<! ATTLI ST Graphs %ni ns; >

-->
-->
-->
-->
-->
-->
-->
-->
-->

-->
-->
-->
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ALPHABETI ZED ELEMENT DECLARATI ONS USED I N PRI NCI PLE ELEMENTS
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<l --
<l --

-->
-->

<l--

<! ELEMENT

<! ELEMENT

<I ATTLI ST

<! ELEMENT

<I ATTLI ST

<! ELEMENT

<I ATTLI ST

<! ELEMENT

<! ELEMENT

<! ELEMENT

<I ATTLI ST

<! ELEMENT
<I ATTLI ST

<! ELEMENT

<! ELEMENT

<I ATTLI ST

<! ELEMENT

<! ELEMENT

<! ELEMENT

<! ELEMENT

<! ELEMENT

-->
Associ at e (#PCDATA) >

Associ ati ons (Associ ate,
Rel at i onshi p,
Not es?) +>

Associ ati ons 9%ml ns; >

Characterization (Formul a,
Chemi cal Conposition?,
PhaseConposi ti on?,
Di mensi onal Det ai | s?,
Not es?) >
Characterizati on %nl ns; >

Chemi cal Conposition ((Conpound| El enent),
Concentrati on,
Units,
Qualifier?,
Not es?) +>

Chemi cal Conpositi on %mn ns; >

C ass (#PCDATA) >

Conmpound ( El ement ,
Units)+>

Concentrati on (#PCDATA) >
Concentration % ype; >

Dat aSour ce (#PCDATA) >
Dat aSour ce %nl ns; >

Dat aType (#PCDATA) >

Di nensi onal Det ai | s ( Nane,
Val ue,
Units,
Qualifier?,
Not es?) +>
Di nensi onal Detail s %nl ns; >

Di nensi ons (#PCDATA) >
El ement (#PCDATA) >
For m (#PCDATA) >
Formul a (#PCDATA) >
Ceonetry ( Shape,

Di mensi ons?,

Oientation?,
Not es?) >



<I ATTLI ST Geomnetry %m ns; >

<! ELEMENT Measur enent Techni que ( Nane,
Not es?) >

<! ELEMENT Nane (#PCDATA)>
<! ATTLI ST Nane %ut hority; >

<! ELEMENT Not es (#PCDATA) >
<IELEMENT Oientation (#PCDATA) >

<l ELEMENT Par aneters (Nane,
Val ue,
Units,
Qualifier?
Not es?) +>
<I ATTLI ST Paraneters %nl ns; >

<! ELEMENT PhaseConposition ( Nane,
Concentrati on,
Units,
Qualifier?,
Properties?,
Not es?) +>

<I ATTLI ST PhaseConposition %m ns; >

<I ELEMENT Processi ng ( Nane,
Par anet er s?,
Resul t ?
Not es?) +>

<I ATTLI ST Processi ng %nl ns; >

<I ELEMENT Properties (PropertyDetails,
Val ue,
Qualifier?,
Par amet er s?) +>
<I ATTLI ST Properties %nl ns; >

<I ELEMENT PropertyDetails (Nane,
Units,
Dat aSour ce,
Dat aType,
Measur enent Techni que?,
Not es?) >

<I ATTLI ST PropertyDetails %nl ns; >

<! ELEMENT Qualifier (#PCDATA)>

<l ELEMENT Rel ati onshi p (#PCDATA) >

<! ELEMENT Result (#PCDATA) >

<! ELEMENT Shape (#PCDATA) >

<! ELEMENT Sour ce (#PCDATA) >



<! ELEMENT Speci ficati on (#PCDATA) >
<I ATTLI ST Specification %uthority; >

<! ELEMENT Subcl ass (#PCDATA) >

<! ELEMENT Units (#PCDATA) >
<I ATTLI ST Units %uthority; >

<! ELEMENT Val ue (#PCDATA) >
<I ATTLI ST Val ue % ype; >

P I o o R A ko o S o Sk Y
<I-- ALPHABETI ZED PARAMETER ENTI TY DECLARATI ONS -->
P I R ok o S I S

<IENTITY % authority "authority CDATA #l MPLI ED'>
<IENTITY %type "type (text | integer | float) #REQU RED'>
<IENTITY % xm ns "xm ns CDATA #| MPLI ED" >

P4 R R R R R >
<I-- END OF FORVAL Mat M. DTD -->
P4 R R R R R R >
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COMMVENTARY AND SAVPLE MARKUP FOR PRI NCI PLE ELEMENT DECLARATI ONS
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<I ELEMENT Mat M__Doc (Material +) >

This statenment declares the content nodel for Mat M._Doc, topnost in the
hi erarchy of elements that conprise a docunment marked up using Mat M.
Content nodel s describe the rel ationships of the element and its child
el enents and/ or textual content. Here, the declaration for MatM._Doc
says that it must contain one or nore Material elenents.

Not e
The Material elenent has an appended + sign. The + is one of several
i ndicators in XM. DID s.

1. + neans the el enent nust occur one or nore tines.

2. ? means the el enent can appear once or not at all.

3. * means the el ement can appear zero or nore times.

4. If there is no indicator present it means the el ement
nmust appear once and only once.

Sanpl e Markup for Mat M._Doc

<Mat M__Doc>
<Material >
</ Material >
<Material >
</ Material >
</ Mat M__Doc>



Not e
In this and subsequent markup sanples, the ellipsis, ... , is used to
i ndi cate where additional markup, if necessary, is placed.

hkhkhkkhkhkhhhhhhhhhkhhhhhhhhhhhdhhhdhhhdhdhhddhhhhhhdhhhdhhhdhhhdhhhdhhhddhddhrrdrxdx*x

<l ELEMENT Material (Bul kDetails,
Conponent Det ai | s?,
Terns?,
G aphs?) >

This statenent declares the content nodel for Material, which is
conposed of the follow ng el enents.

Bul kDetai |l s contains a description of the bulk material and has one
optional attribute, xmns, for nanespace |inking to alternative content
nodel s for Bul kDetail s.

Must occur once and only once.

Component Detai |l s contains a description of the conponents that conprise
the bul k material and has one optional attribute, xmns, for namespace
linking to alternative content nodels for ConponentDetail s.

Component Detail s m ght be used, for exanple, to describe the base
netal, the heat affected zone, and the weld netal of a welded material
or the whiskers, fibers, and matrix of a fiber-reinforced conmposite
material, etc.

May occur once or not at all.

Terns contains descriptions of the material and property ternms used in
t he docunent and has one optional attribute, xmns, for nanespace
linking to alternative content nodels for Ternmns.

May occur once or not at all.

G aphs cont ai ns two-di nensi onal graphical inmages and has one opti onal
attribute, xmns, for namespace linking to alternative content nodels
for G aphs.

May occur once or not at all.

Sanpl e Markup for Materi al

<Mat M__Doc>
<Materi al >
<Bul kDet ai | s>
See Sanple Markup for Bul kDetails
</ Bul kDet ai | s>
<Conponent Det ai | s>
See Sanpl e Markup for ConponentDetails
</ Conponent Det ai | s>
<Ter ns>
See Sanple Markup for Terns
</ Ter s>
<G aphs>
See Sanpl e Markup for G aphs
</ G aphs>
</ Material >
</ Mat M__Doc>
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<! ELEMENT Bul kDet ai | s ( Naneg,
d ass?,
Subcl ass*,
Speci ficati on*,
Sour ce?,
For n?,
Pr ocessi ng?,
Ceonetry?,
Char acteri zati on?,
Properties?,
Not es?) >

<! ATTLI ST Bul kDet ail s %m ns; >

The first statenent declares the content nodel for Bul kDetails while
the second statenent declares an optional attribute for Bul kDetails
called xmMns. The xmns attribute is used to link to alternative
content nodels for Bul kDetails.

Bul kDetail s contains a description of the bulk material and is conposed
of the follow ng el enents.

Nane contains the material's nane and has one optional attribute,

aut hority, for nanespace linking to authoritative sources of material
nanes.

Must occur once and only once.

Class contains the material's cl ass.
May occur once or not at all.

Subcl ass contains the material's subcl ass(es).
May occur zero or nore tinmes.

Specification contains the material's specification(s) and has one
optional attribute, authority, for namespace linking to authoritative
sources of material specifications.

May occur zero or nore tines.

Source contains the nane of the source of the materi al
May occur once or not at all.

Form contains the formof the nmateri al
May occur once or not at all.

Processi ng contains the processing history of the material and has one
optional attribute, xmns, for nanespace |inking to alternative content
nodel s for Processing.

May occur once or not at all.

Ceonetry contains a description of the geonetry of the material and has
one optional attribute, xm ns, for nanmespace linking to alternative
content nodels for Geonetry.

May occur once or not at all.

Characterization contains the characterization of the materi al
i ncluding the formula, chenical conposition, phase conposition, and



di mensi onal details. Characterization has one optional attribute,
xm ns, for namespace linking to alternative content nodels for
Char acteri zati on.

May occur once or not at all.

Properties contains the property data for the material and has

one optional attribute, xm ns, for nanmespace linking to alternative
content nodels for Properties.

May occur once or not at all.

Not es contains any notes pertinent to the description of the materi al
May occur once or not at all.

Sanpl e Markup for Bul kDetails without xmns Attribute

Thi s exanpl e does not make use of the xmns attribute for
Bul kDet ai | s.

<Bul kDet ai | s>
<Nane>al um na</ Nanme>
<d ass>ceram c</ d ass>
<Subcl ass>oxi de</ Subcl ass>
<Sour ce>Li nde Conpany</ Sour ce>
<For mebar </ For n»
<Not es>
"Starting speci nens of pure (greater than 99.9%,
hot - pressed al um na (Li nde Conpany, Type A-5175) were
prepared with controlled mcrostructures (relative density
greater than 98% and grain size of 1 to 2 pum Six speci nmens
(0.635 cm=0.25in. wide) by (0.381 cm= 0.15 in. high) by
(4.445 cm=1.75 in. long) were prepared by precision
di anond machi ning and grinding for each grain size and each
test tenmperature. ... To reduce the possible scatter in
test data because of stress concentrations at sharp edges,
a radius of (0.04 cm= 1/64 in.) was ground onto the edges
of the tensile surface. The effect of this radius on
cal cul ati ons based on the conventional beam defl ection
formul as was not significant and was well within
experinmental error. The specinmens were then annealed for 24
hours at 900°C to relieve the effects of grinding. To
obt ai n uni form speci nens of a particular grain size in
sufficient number for testing, batches of 50 speci nens were
heat-treated in an air-atnosphere furnace for various
tinmes at 1700 °C..."
</ Not es>

</ Bul kDet ai | s>

Not es
Mar kup sanples for elenments in the Bul kDetails content nodel that have
not been illustrated here are found el sewhere in this docunent.

Addi ti onal sanple markup for Bul kDetails appears with the sanple markup
for ConponentDetails.

If one wishes to ascribe the value of Name to an authority, then the
mar kup woul d i nclude the authority attribute, which would give the UR
for the authoritative source of material nanmes. The follow ng |ines of



code illustrate howto do this. The URl is fictitious.

<Nane authority="http://ww. material nanes.org">

</ Name>

Sanpl e Markup for Bul kDetails with xmns Attribute

Thi s sanmpl e mar kup nakes use of the xmns attribute for Bul kDetails.

Suppose one wanted to nmarkup the description for the bulk materi al
using the ASTM E1338.dtd that Dr. Hal ada posted to the Mat M

Di scussion Forumon 10 April 2000. One assigns a prefix, here
"ASTME1338" is used but the choice is arbitrary, that is bound to the
fictitious URl "http://ww. ast ndtdlib/ASTM E1338.dtd." Next, in the

mar kup, one refers to elenments fromthe alternative DID using the bound
prefix and the DID s el ement nanes.

<Bul kDet ai I s xm ns: ASTME1338
= http://ww. astndtdlib. org/ ASTM E1338. dtd' >
<ASTME1338: Material Identification>
<ASTME1338: Materi al _| D>
<ASTME1338: Primary_ldentifiers>
<ASTME1338: Materi al _Cl ass>

</ ASTME1338: Materi al _C ass>
<ASTME1338: Fami | y_Nane>

</ ASTME1338: Fam | y_Nane>
<ASTME1338: Fami | y_Subcl ass>

</ ASTME1338: Fam | y_Subcl ass>
<ASTME1338: Appl i cati on_G oup>

</ ASTME1338: Appl i cati on_G oup>
<ASTME1338: Product _G oup>

</ ASTME1338: Pr oduct _G oup>
</ ASTME1338: Primary_ldentifiers>

</ ASTME1338: Material _I D>

</ ASTME1338: Material _ldentification>
</ Bul kDet ai | s>
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<I ELEMENT Conponent Det ai | s ( Nane,
d ass?,
Subcl ass*,
Speci ficati on*,
Sour ce?,
For n?,
Pr ocessi ng?,
Ceonetry?,
Char acteri zati on?,
Properties?,



Associ ati ons?,
Not es?) +>
<I ATTLI ST ConponentDetails %m ns; >

The first statement declares the content nodel for ConponentDetails
whil e the second statenment declares an optional attribute for
ComponentDetails called xmns. The xmins attribute is used to link to
alternative content nodels for ConponentDetails. The content nodel for
Conmponent Det ai | s contains an appended + sign. This neans that one or
nor e conponents must be described w thin ConponentDetails.

Conmponent Detai |l s contains a description of the conponents that conprise
the bulk material and is conposed of the follow ng el ements.

Nane contains the conponent’'s nanme and has one optional attribute,

aut hority, for nanespace |linking to authoritative sources of conmponent
nanes.

Must occur once and only once.

C ass contains the conmponent's cl ass.
May occur once or not at all.

Subcl ass contai ns the conmponent's subcl ass(es).
May occur zero or nore tinmes.

Speci fication contains the conponent's specification(s) and has one
optional attribute, authority, for namespace linking to authoritative
sources of conponent specifications.

May occur zero or nore tines.

Source contains the nane of the source of the conponent.
May occur once or not at all.

Form contai ns the form of the conponent.
May occur once or not at all.

Processi ng contains the processing history of the conponent and has one
optional attribute, xmns, for nanespace |inking to alternative content
nodel s for Processing.

May occur once or not at all.

Ceonetry contains a description of the geonetry of the component and
has one optional attribute, xmns, for nanespace linking to alternative
content nodels for Geonetry.

May occur once or not at all.

Characterization contains the characterization of the conponent,

i ncluding the formula, chenical conposition, phase conposition, and
di mensi onal details. Characterization has one optional attribute,
xm ns, for namespace linking to alternative content nodels for

Char acteri zati on.

May occur once or not at all.

Properties contains the property data for the conponent and has

one optional attribute, xm ns, for nanmespace linking to alternative
content nodels for Properties.

May occur once or not at all.



Associ ations contains a description of the relationships anong

conmponents and
to alternative
May occur once

Not es cont ai ns
May occur once

has one optional attribute, xmns, for nanespace |inking
content nodels for Associations.
or not at all.

any notes pertinent to the description of the conponent.
or not at all.

Sanpl e Markup for ConponentDetails with Additional Bul kDetails Sanple

<Bul kDet ai | s>

<Nane>Ti C coated Al SI 1018 st eel </ Name>
<d ass>conposi te</ d ass>
<Subcl ass>ceram ¢ coating on netal substrate</Subclass>
<For npcoupon</ For n»
<Properties>
<PropertyDetail s>

<Nanme>Wear (Wi ght Loss Anal ysi s) </ Nane>

<Uni t s>g</ Uni t s>

<Dat aSour ce>

A. Agarwal and N.B. Dahotre, "Pul se El ectrode

Surfacing of Steel with Ti C Coating:

M crostructure and Wear Properties,” ASM

Journal of Materials Engineering and

Performance, Vol. 8, No. 4, pp. 479-486, 1999

</ Dat aSour ce>

<Measur enment Techni que>
<Nane>Bl ock-on-di sk tri bonet er </ Nane>
<Not es>
"Coat ed coupons of dinension 25 x 25mm
were tested for dry sliding wear
agai nst a hardened steel ring rotating at
a linear speed of 270m m n. Wi ght | oss
nmeasurenents were nmade after successive 2
mn. The dry sliding wear test was
conducted for 10 min with an applied
normal |oad of 2 kg."
</ Not es>

</ Measur enent Techni que>

<Not es>

Data were digitized fromFig. 9

The reported unit, "gm', is interpreted to nean "g",

grans.

</ Not es>

</ PropertyDetail s>
<Val ue type="fl oat">.0011,.0018, .0023,.0027,.0029</ Val ue>
<Par anet er s>

<Nane>Ti ne</ Nane>
<Val ue type="integer">2, 4,6, 8, 10</ Val ue>
<Uni t s>m nut es</ Uni t s>

<Nane>Sl i di ng Speed (Steel Ring)</Name>

<Val ue type="integer">270, 270, 270, 270, 270</ Val ue>
<Uni t s>n1 m nut e</ Uni t s>

<Not es>

See details in Measurenent Techni que Notes.



</ Not es>

<Nanme>Appl i ed Normal Load</ Nanme>
<Val ue type="integer">2, 2, 2, 2, 2</ Val ue>
<Uni t s>kg</ Uni t s>

</ Par anet er s>

<PropertyDetail s>
<Nane>Coefficient of Friction</Nanme>
<Uni t s>none</ Uni t s>
<Dat aSour ce>
See Dat aSource under Wear (Weight Loss Anal ysis)
</ Dat aSour ce>
<Measur erment Techni que>
<Nane>Bl ock-on-di sk tri bonet er </ Nane>
<Not es>
"The coefficient of friction (4) was al so
recorded simultaneously by an interface
conput er, which acquired data in the form
of electrical output power of the notor.
Even t hough data were recorded at a
frequency of 1 Hz for a total test tine
of 10 min, an average of 10 successive
poi nts was taken for conputing the
coefficient of friction, L. .
the coefficient of friction is calcul ated
by measuring the changes in voltage and
current in the electrical circuit of the
nmotor driving the bl ock-on-ring tribometer
during loading... "
</ Not es>
</ Measur enent Techni que>
</ PropertyDetail s>
<Val ue type="fl oat">0.58</ Val ue>
</ Properties>
</ Bul kDet ai | s>

<Conponent Det ai | s>
<Nane>st eel </ Name>
<d ass>net al </ d ass>
<Specification authority="Anmerican Iron and Steel Institute">
Al SI 1018
</ Speci fi cati on>
<For npcoupon</ For n»
<Pr ocessi ng>
<Nanme>Mechani cal pol i shi ng</ Nane>
<Not es>
The coupons were nechanically polished on enery
paper of grit size 240.
</ Not es>

<Nanme>Ri nsi ng</ Nane>

<Not es>

After polishing, the coupons were rinsed in acetone.
</ Not es>

<Nane>Coat i ng</ Nane>



<Not es>
"A sintered el ectrode of TiC was used to deposit a
coating on these steel coupons. The Ti C el ectrode had
3to5 w%»N and 1 to 3 wt% Fe as binder. Deposition
was carried out using a handheld gun in air at room
tenperature. Pul sed el ectrode deposition was carried
out at a voltage of 50V and spark time of 10us. The
di scharge capacitance used for the PES process was
450uF with a current of 25A."
</ Not es>
</ Processi ng>
<CGeonetry>
<Shape>squar e</ Shape>
<Di nensi ons>25mm x 25mx/ Di mensi ons>
</ Geomet ry>
<Properties>
<PropertyDetail s>
<Nanme>Wear (Wi ght Loss Anal ysi s) </ Nane>
<Uni t s>g</ Uni t s>
<Dat aSour ce>
See Dat aSource under Wear (Weight Loss Anal ysis)
in Bul kDetails.
</ Dat aSour ce>
<Measur erment Techni que>
<Nane>Bl ock-on-di sk tri bonet er </ Nane>
</ Measur enent Techni que>

<Not es>

See Notes under Wear (Weight Loss Analysis) in
Bul kDet ai | s.

</ Not es>

</ PropertyDetail s>
<Val ue type="float">. 0019, .0036,.0057,.0073,.0090</ Val ue>
<Par anet er s>

<Nane>Ti ne</ Nane>

<Val ue type="integer">2, 4,6, 8, 10</ Val ue>

<Uni t s>m nut es</ Uni t s>

<Nane>Sl i di ng Speed (Steel Ring)</Name>
<Val ue type="integer">270, 270, 270, 270, 270</ Val ue>
<Uni t s>n1 m nut e</ Uni t s>

<Nanme>Appl i ed Normal Load</ Nane>
<Val ue type="integer">2, 2, 2, 2, 2</ Val ue>
<Uni t s>kg</ Uni t s>

</ Par anet er s>

<PropertyDetail s>

<Nanme>M cr ohar dness</ Nanme>

<Uni t s>kg/ mm*2</ Uni t s>

<Measur enment Techni que>
<Nanme>Knoop | ndent at i on</ Nane>
<Not es>
"M crohardness neasurenents were
performed on a Buehler Mcronet II
m cr ohardness tester using a Knoop
i ndenter with normal | oad of 200 g
applied for 15 s."



</ Not es>
</ Measur enent Techni que>
</ PropertyDetail s>
<Val ue type="text">172 + 12</Val ue>
</ Properties>
<Associ ati ons>
<Associ ate>titani um carbi de coati ng</ Associ at e>
<Rel ati onshi p>subst r at e</ Rel ati onshi p>
</ Associ ati ons>

<Nane>t i t ani um car bi de coati ng</ Nanme>
< ass>car bi de</ d ass>
<Subcl ass>nonocar bi de</ Subcl ass>
<Char act eri zati on>
<For mul a>Ti C- xFe</ For mul a>
<PhaseConposi ti on>
<Name>Ti C</ Nane>
<Concentration type="text">
Not reported
</ Concentrati on>
<Uni t s>Not appl i cabl e</ Units>

<Nane>Ti </ Name>
<Concentration type="text">
5 - 25

</ Concentration>

<Uni t s>wt %</ Uni t s>

<Nane>Fe- C (aust enite) </ Name>
<Concentration type="text">
Not reported

</ Concentrati on>

<Uni t s>Not appl i cabl e</ Units>

<Nanme>Fe (ferrite)</Nane>
<Concentration type="text">
Not reported

</ Concentrati on>

<Uni t s>Not appl i cabl e</ Units>

<Nane>FeTi </ Nane>
<Concentration type="text">
Not reported
</ Concentrati on>
<Uni t s>Not appl i cabl e</ Unit s>
<Qual i fier>Possible</Qualifier>
</ PhaseConposi ti on>
</ Characteri zation>
<Properties>
<PropertyDetail s>
<Nane>M cr ohar dness</ Nanme>
<Uni t s>kg/ mm*2</ Uni t s>
<Measur enment Techni que>
<Nanme>Knoop | ndent at i on</ Nane>
<Not es>
See Measur enent Techni que Notes for
M crohardness in the steel conponent.



</ Not es>
</ Measur enent Techni que>

</ PropertyDetail s>

<Val ue type="text">1235 + 86</ Val ue>
</ Properties>
<Associ ati ons>

<Associ at e>Al SI 1018 st eel </ Associ at e>

<Rel at i onshi p>coat i ng</ Rel ati onshi p>
</ Associ ati ons>

<Nanme>Heat Affected Zone (HAZ) </ Nane>
<Properties>
<PropertyDetail s>
<Nane>M cr ohar dness</ Nanme>
<Uni t s>kg/ mm*2</ Uni t s>
<Measur erment Techni que>
<Nanme>Knoop | ndent at i on</ Nane>
<Not es>
See Measur enent Techni que Notes for
M crohardness in the steel conponent.
</ Not es>
</ Measur enent Techni que>
</ PropertyDetail s>
<Val ue type="text">352 + 32</Val ue>
</ Properties>
<Not es>Martensiti c zone</ Not es>
</ Conponent Det ai | s>
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<IENTI TY % VHG SYSTEM "htt p: / / www. vhg. or g. uk/ dt d/ vhgdt d. ht m " >
<! ELEMENT Terns (WHG )>
<I ATTLI ST Terms xnins CDATA #l MPLI ED>

Terns uses the Virtual Hyperglossary (VHG™ DID for containing
descriptions of material and property terns used in the docunent and
has one optional attribute, xmns, for nanespace linking to alternative
content nodels for Terns.

May occur once or not at all.

Not e

VWile the Terns el ement may occur once or not at all, it encapsul ates
one or nore ternEntry elenents fromthe VHGMDID. Pl ease see the
description of VHG™at http://ww. vhg. org. uk/.

Sanpl e Markup for Termns

<Ter ns>
<ternkntry>

<ternpEl asti c Mbdul us</terne
<abbr evi at i on>E</ abbr evi ati on>
<synonynrYoung' s Mdul us</ synonymne
<synonynwrEl asti c Tensil e Mdul us</synonyne
<synonyneMdul us of El asticity</synonynp
<synonyneCoefficient of Elasticity</synonyns
<synonyn®St ati ¢ Modul us</ synonyne
<synonyneTensi | e Modul us</ synonymne



<synonyn®Mdul us i n Tensi on</ synonynp
<definition>
"Elastic Mbdulus is a neasure of rigidity or
stiffness of a material and is defined as the ratio
of stress to strain in the elastic region. Eis
nunerically equal to the slope of the stress-strain
curve in the range of linear proportionality of
stress to strain. Elastic Mbdulus is a term sonetinmes
used for both conmpressive and tensile stresses,
provided that the strain is directly proportional to
the applied stress. Nonisotropic materials my
possess greatly different conpressive and tensile
stress-strain curves, and, therefore, different bulk
and elastic noduli."
</definition>
<not e>
The definition and other details provided here for
El astic Modul us cone from "ASM Ready Reference:
Properties & Units for Engineering Al oys",
| SBN: 0- 87170- 585- 0.
</ not e>

</ternmEntry>

</ Ter ms>

Not e

If one wants to use an alternative to the VHG™DID for encodi ng ternmns,
then the xmns attribute is included with a binding prefix and a URl as
illustrated in the following 3 Iines of code. The URI is fictitious.

<Terms xm ns: At Terns=
"http://ww. al ternativeterns.org/alternativeterns.dtd">

</ Ter ns>

See "Sanpl e Markup for Bul kDetails with xmins Attribute" for ful
illustration of howto reference the elenments of the alternative
content nodel using the binding prefix.
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<IENTI TY % SVG PUBLI C "-//WBC/ / DTD SVG 20001102/ / EN'

"http: // wwmv. w3. or g/ TR/ 2000/ CR- SVG- 20001102/ DTDY svg- 20001102. dt d" >
<! ELEMENT G aphs (%8VG)>

<! ATTLI ST Graphs %ni ns; >

G aphs uses the Scal abl e Vector Graphics (SVG DID to describe two-

di mensi onal graphical inmages and has one optional attribute, xmns, for
nanespace |linking to alternative content nodels for G aphs.

May occur once or not at all.

Not e

Pl ease see http://ww. w3. or g/ TR/ 2000/ CR- SVG 20001102/ for ful
docunent ati on of SVG

Sanpl e Markup for G aphs

Thi s sanmpl e code was generously prepared by Dr. Peter Miurray-Rust. The



code is markup for the phase diagramof sulfur and illustrates how 2D
graphi cs can be included in a Mat M. docunent .

Dr. Miurray-Rust marked up all lines, areas,
they can be edited easily. For conpl eteness,
i ncl uded and precede the sanpl e markup

etc. using entities so that
these entities are

<IENTITY XM n
<l ENTI TY xMax "200">
<IENTI TY wi dth "200">
<IENTITY yMn "0">
<IENTI TY yMax "240">
<IENTI TY height "240">

0" >

<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY

ax
ay
bx
by
CX
cy
dx
dy
ex
ey
f x
fy
gx
aqy

"&M n; ">
"20" >
"50" >
"40" >
"115">
"60" >

" & Max; " >
"120" >
"95.5">
"58" >
"125">
"200">
"130">

" & Max; " >

<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY

% pointAttrs 'r="2" style="fill:blue;"">

poi ntR "3">

pointStyle "fill:blue;">

lineStyle "fill:none; stroke:red; stroke-w dth:2;">
dashArray "stroke-dasharray: 5 5;">

areaStyle "fill:cyan;">

VVVYVYVYVYV

<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY

aCoord
bCoor d
cCoord
dCoor d
eCoord
f Coord
gCoord

" &ax;
" &bx;
" &CX;
" &dX;
" &ex;
"&f X;
" &gXx;

&ay;
&by;
&cy;
&dy;
&ey;
&y;
&gy;

<IENTITY
<IENTITY
<IENTITY

abLi
bcLi
cdLi

"C
"C
"C

ne
ne
ne

&aCoor d;
&bCoor d;
&cCoor d;

30 30 &bCoord; ">
90 45 &cCoord; ">
170 70 &dCoord; ">

<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY
<IENTITY

<G aphs>

belLi
celLi
cf Li
ef Li
bf Li
f gLi

ne
ne
ne
ne
ne
ne

"L
"L
"L
"L
"L
"L

&bCoor d;
&cCoor d;
&cCoor d;
&eCoor d;
&bCoor d;
&f Coor d;

&eCoor d;
&eCoor d;
&f Coor d;
&f Coor d;
&f Coor d;
&gCoor d;

>
>
>
>
>
>



<svg>
<g transform="matrix(2 0 0 -2 10 490)">
<rect x="&Mn;" y="&Mn;" w dth="&w dth;"
hei ght =" &hei ght ;" style="fill: yellow'/>
<!-- bounded areas -->
<path id="bef" d="M &bCoord; &beline; &eflLine; &bflLine; z"
styl e="&areaStyl e;" onnpbuseover ="showDesc
(" bef.desc')">
<desc id="bef.desc">solid2 (solidl netastabl e)</desc>
</ pat h>
<pat h id="bec" d="M &bCoord; &bclLine; &ceLine; &beline; z"
styl e="&areaStyl e;" onnpbuseover =" showDesc
(' bec.desc')">
<desc id="bec. desc">soli d2 (gas netastabl e) </ desc>
</ pat h>
<path id="cef" d="M &cCoord; &celine; &eflLine; &cflLine; z"
styl e="&areaStyl e;" onnpbuseover ="showDesc
('cef.desc')">
<desc id="cef.desc">solid2 (liquid netastabl e)</desc>
</ pat h>
<!-- unbounded areas -->
<pat h id="abfg" d="M &aCoord; &abLine; &bflLine; &fgLine;
&gCoord; &M n; &Max; z" style="&areaStyle;"
onnmouseover ="showDesc( ' abf g. desc' )" >
<desc id="abfg.desc">solidl</desc>
</ pat h>
<path id="cfgd" d="M &cCoord; &cdLine; L &dx; &dy; &xMax;
&Max; L &Max; &yMax; &gx; &yMax; &fgLine; &cflLine;
z" style="&areaStyl e;" onnouseover="showbDesc
('cfgd.desc')">
<desc id="cfgd.desc">liqui d</desc>
</ pat h>
<pat h id="abcd" d="M &aCoord; &abLine; &bclLine; &cdLi ne;
L &dx; &dy; &xMax; &M n; &M n; &Mn; z"
styl e="&areaStyl e;" onnpbuseover =" showDesc
(' abcd. desc' )" >
<desc i d="abcd. desc" >gas</ desc>
</ pat h>
<l-- lines -->
<pat h id="abLi ne" d="M &aCoord; &abLi ne;"
style="& i neStyl e;" onnpbuseover ="showDesc
(' ab.desc')">
<desc id="ab. desc">sol i dl-gas</desc>
</ pat h>
<pat h id="bcLi ne" d="M &bCoord; &bclLine;"
style="& i neStyl e;" onnpbuseover ="showDesc
(" bc.desc')">
<desc id="bc. desc">sol i d2- gas</ desc>
</ pat h>
<pat h id="cdLi ne" d="M &cCoord; &cdLi ne;"
style="& i neStyl e;" onnpbuseover ="showDesc
('cd.desc')">
<desc id="cd. desc">l i qui d- gas</ desc>
</ pat h>
<pat h id="beLi ne" d="M &bCoord; &belLine;"
style="& i neStyle; stroke-opacity: 0.5;"
onnouseover ="showDesc( ' be. desc') ">



<desc i d="be. desc">
solid2 (solidl-gas netastable)
</ desc>
</ pat h>
<pat h id="ceLi ne" d="M &cCoord; &celine;"
style="& i neStyle; stroke-opacity: 0.5;"
onnouseover ="showDesc(' ce. desc') ">
<desc id="ce. desc">
solid2 (gas-liquid netastable)
</ desc>
</ pat h>
<path id="efLine" d="M &eCoord; &eflLine;"
style="& i neStyle; stroke-opacity: 0.5;"
onnouseover ="showDesc(' ef . desc') ">
<desc id="ef.desc">
solid2 (solidl-1iquid netastable)
</ desc>
</ pat h>
<pat h id="bfLi ne" d="M &Coord; &bfLine;"
style="& i neStyl e;" onnpbuseover ="showDesc
(" bf.desc')">
<desc id="bf.desc">solidl-solid2</desc>
</ pat h>
<path id="cfLine" d="M &cCoord; &cflLine;"
style="& i neStyl e;" onnpbuseover ="showDesc
("cf.desc')">
<desc id="cf.desc">solid2-1iquid</desc>
</ pat h>
<path id="fgLi ne" d="M &f Coord; &fgLine;"
style="& i neStyl e;" onnpbuseover ="showDesc
('fg.desc')">
<desc id="fg.desc">solidl-1iquid</desc>
</ pat h>
<l-- points -->
<circle id="bPoint" cx="&bx;" cy="&by;" r="&pointR "
styl e="&poi nt Styl e;" onnouseover ="showDesc
('"b.desc')">
<desc id="b. desc">
solidl-solid2-gas triple point
</ desc>
</circle>
<g transfornm="transl at e( &x; &by;)">
<text transforn¥"scale(l -1)">b</text>
</ g>
<circle id="c" cx="&cx;" cy="&cy;" r="&pointR "
styl e="&poi nt Styl e;" onnouseover ="showDesc
('c.desc')">
<desc id="c.desc">
liquid-solid2-gas triple point
</ desc>
</circle>
<g transfornm="transl ate(&cx; &cy;)">
<text transforne"scale(l -1)">c</text>
</ g>
<circle id="ePoint" cx="&ex;" cy="&ey;" r="&pointR "
styl e="&poi nt Styl e;" onnouseover ="showDesc
('e.desc')">



<desc id="e.desc">
solid2 (netastable solidl-liquid-gas triple point)
</ desc>

</circle>

<g transform="transl ate( &ex; &ey;)">
<text transforn¥"scale(l -1)">e</text>

</ g>

<circle id="f" cx="&f x;" cy="&fy;" r="&pointR "
styl e="&poi nt Styl e;" onnouseover ="showDesc
('f.desc')">
<desc id="f.desc">

liquid-solidl-gas triple point

</ desc>

</circle>

<g transfornme"translate(& x; &fy;)">
<text transforne"scale(l -1)">f</text>

</ g>

</ g>
</ svg>
</ G aphs>

Not e

If one wants to use an alternative to SVG for encodi ng graphics, then
the xmns attribute is included with a binding prefix and a UR as
illustrated in the following 3 Iines of code. The URI is fictitious.

<G aphs xm ns: 2Dgr aph=
"http://ww. al ternativegraphics. org/ 2Dgr aph. dtd" >

</G ap.h.s.>

See "Sanpl e Markup for Bul kDetails with xmns Attribute" for ful
illustration of howto reference the elenments of the alternative
content nodel using the binding prefix.
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COMMVENTARY AND SAVPLE MARKUP FOR THE ELEMENT DECLARATI ONS USED I N THE
PRI NCl PLE ELEMENTS, | N ALPHEBETI CAL ORDER
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<I ELEMENT Associ ati ons (Associ at e,
Rel at i onshi p,
Not es?) +>

<! ATTLI ST Associ ati ons %ml ns; >

The first statenent declares the content nodel for Associations while
the second statenent declares an optional attribute for Associations
called xmns. The xmns attribute is used to link to alternative
content nodels for Associations. The content nodel for Associations
contai ns an appended + sign. This neans that one or nore

Associ at e| Rel ati onshi p| Notes tupl es nmust occur.

Not e
A "tuple"” is a data object containing two or nore data el ements.

Associ ations is neant to describe the rel ati onshi ps anong conponents in
conpl ex systenms such as conposites, welds, nultilayer materials, etc.



and is conposed of the follow ng el ements.

Associ ate contains the nanme of the conponent's associate. In the sanple
mar kup for Associations given earlier in ConponentDetails, for exanple,
a Ti C coating has been placed on AlSI 1018 steel coupons. The Associate
of the steel, then, is the "titanium carbide coating."

Must occur once and only once within the tuple.

Rel ati onshi p contains the description of the relationship between the
conponent and the Associate. In the sanple markup for Associations in
Conmponent Detai |l s, for exanple, the Associate of the "steel" conponent
is the "titanium carbide coating.” The rel ationship of the "steel" to
the "titanium carbide coating” is that the steel is the "substrate" for
t he coati ng.

Must occur once and only once within the tuple.

Not es contains any notes pertinent to the description of the
associ ati on.
May occur once or not at all within the tuple.

Sanpl e Markup for Associ ations

<Associ ati ons>
<Associ ate>titani um carbi de coati ng</ Associ at e>
<Rel at i onshi p>subst r at e</ Rel ati onshi p>

</ Associ ati ons>

Not e
Pl ease see earlier in this docunent exanples of the use of the xmns
attribute
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<I ELEMENT Char acterization (Formul a
Chemi cal Conposition?,
PhaseConposi ti on?,
Di mensi onal Det ai | s?,
Not es?) >

<! ATTLI ST Characterization 9%m ns; >

The first statenent declares the content nodel for Characterization
whil e the second statenment declares an optional attribute for
Characterization called xmins. The xnins attribute is used to link to
alternative content nodels for Characterization

Characterization is neant to contain a description of the chem ca
conposition of the bulk material or a conponent and is composed of the
foll owi ng el ements.

Formul a contains a string representation of the chemcal formula for
the bulk material or a conponent.
Must occur once and only once.

Chemi cal Conposition contains a detailed description of the conpounds
and el enents that conprise the bulk material or a component and has one
optional attribute, xmns, for nanespace |inking to alternative content
nodel s for Chem cal Conposition.



May occur once or not at all.

PhaseConposition contains the detail ed description of the phases that
conprise the bulk material or a conmponent and has one optiona
attribute, xmns, for nanmespace linking to alternative content nodels
for PhaseConposition.

May occur once or not at all.

Di nensi onal Details contains information relating to conponent or bul k
material characteristics such as grain size, porosity, precipitate size
and distribution, etc., and has one optional attribute, xmns, for
nanespace linking to alternative content nodels for D nensional Details.
May occur once or not at all.

Not es contains any notes pertaining to Characterization
May occur once or not at all.

Sampl e Markup for Characterization

<Char act eri zati on>
<For nul a>Ti C xFe</ For mul a>
<Chem cal Conposi ti on>
See Sanpl e Markup for Cheni cal Conposition
</ Chem cal Conposi ti on>
<PhaseConposi ti on>
See Sanpl e Markup for PhaseConposition
</ PhaseConposi ti on>
<Di nensi onal Detai | s>
See Sanpl e Markup for Dinmensional Details
</ Di mensi onal Det ai | s>
</ Characteri zation>

Not e
Pl ease see earlier in this docunent exanples of the use of the xmns
attribute
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<I ELEMENT Chemi cal Conposition ((Conmpound| El enment),
Concentrati on,
Units,
Qualifier?,
Not es?) +>

<I ATTLI ST Chemi cal Conposition %m ns; >

The first statement declares the content nodel for Chem cal Conposition
whil e the second statenment declares an optional attribute for

Chemi cal Conposition called xmns. The xmns attribute is used to Iink
to alternative content nodels for Chem cal Conposition. The content
nodel for Cheni cal Conposition contains an appended + sign. This neans
that one or nore tuples of the elenents conprising Chem cal Conposition
must occur.

Chemi cal Conposition contains a detailed description of the conpounds
and el enents that conprise the bulk material or a component and is
conposed of the follow ng el ements.



(Compound| El enent) mneans that one chooses to markup either a Conpound
or Element within the tuple. See the separate entry for Conpound to

| earn nore about its use.

Must occur once and only once within the tuple.

Concentration contains the concentration of the conpound or el enent and
has one required attribute, type, for indicating the type of val ue
found in Concentration.

Must occur once and only once within the tuple.

Not e
The type attribute of Concentration may contain "text", integer"”,
or "float".

Units contains the concentration units and has one optional attribute,
aut hority, for nanespace linking to authoritative sources of units.
Must occur once and only once within the tuple.

Qualifier contains any qualifier pertinent to the concentration of the
conmpound or el enment such as "max.", "mn.", etc.
May occur once or not at all within the tuple.

Not es contains any notes pertinent to the conpound or el enent.
May occur once or not at all within the tuple.

Sanpl e Markup for Chem cal Conposition

<Chem cal Conposi ti on>
<Comnpound>
<El enent >Ti </ El enent >
<Uni ts>1</ Units>

<El enent >C</ El enent >

<Uni t s>1</ Units>
</ Conpound>
<Concent ation type="text">92 - 96</Concentrati on>
<Uni t s>wt %</ Uni t s>

<El enent >Ni </ El enent >

<Concent ation type="text">3 - 5</Concentration>
<Uni t s>wt %</ Uni t s>

<Not es>bi nder </ Not es>

<El enent >Fe</ El enent >
<Concentation type="text">1 - 3</Concentration>
<Uni t s>wt %</ Uni t s>
<Not es>bi nder </ Not es>
</ Chem cal Conposi ti on>

Not e
Pl ease see earlier in this docunent exanples of the use of the xmns
and authority attributes.
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<! ELEMENT Conpound ( El enment,
Units)+>



This statenent declares the content nodel for Conpound and contains an
appended + sign. This neans that one or nore tuples of the elenents
conpri si ng Compound nust occur.

Compound contains the el enental description of a chem cal conmpound and
is conposed of the follow ng el ements.

El ement contains the synbol for a chem cal el enent.
Must occur once and only once within the tuple.

Units contains the forrmula units for the chem cal el enent.
Must occur once and only once within the tuple.

Sanpl e Markup for Conpound

<Conpound>
<El enent >La</ El enent >
<Uni ts>1. 8</ Uni t s>

<El enent >Ba</ El enent >
<Uni t s>0. 15</ Uni t s>

<El enent >Ca</ El enent >
<Uni t s>1</ Uni t s>

<El enent >Cu</ El enent >
<Uni t s>2</ Uni t s>

<El enent >0O</ El enent >
<Uni t s>6+y</ Uni t s>
</ Conpound>
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<l ELEMENT Di nensi onal Detai |l s ( Nane,
Val ue,
Units,
Qualifier?,
Not es?) +>
<! ATTLI ST Di nensi onal Details %m ns; >

The first statement declares the content nodel for D nensional Details
whil e the second statenment declares an optional attribute for

Di nensional Details called xmns. The xmns attribute is used to link

to alternative content nodels for Dinmensional Details. The content nodel
for Dinensional Details contains an appended + sign. This nmeans that one
or nore tuples of the el enents conprising D nmensional Details nust

occur.

Di nensi onal Details contains information relating to bulk material or
conmponent characteristics such as grain size, porosity, precipitate
size and distribution, etc. and is conposed of the follow ng el ements.

Nane contains the nane of the characteristic and has one opti onal
attribute, authority, for nanmespace linking to authoritative sources of
characteristic nanes.



Must occur once and only once within the tuple.

Val ue contains the value of the characteristic and has one required
attribute, type, for indicating the type of value found in Val ue.
Must occur once and only once within the tuple.

Not e
The type attribute of Value may contain "text", "integer", or
"float".

Units contains the units for the value of the characteristic and has
one optional attribute, authority, for nanmespace linking to

aut horitative sources of units.

Must occur once and only once within the tuple.

Qualifier contains any qualifier pertinent to the value of the
characteristic.
May occur once or not at all within the tuple.

Not es contains any notes pertinent to the characteristic.
May occur once or not at all within the tuple.

Sanpl e Markup for D nensional Details

<Di nensi onal Detai | s>
<Nane>grai n si ze</ Nane>
<Val ue type="int eger">120</ Val ue>
<Uni t s>pnx/ Uni t s>

<Nane>por osi t y</ Nanme>
<Val ue type="fl oat " >34. 0</ Val ue>
<Uni t s>%</ Uni t s>

</ Di nensi onal Det ai | s>

Not e
Pl ease see earlier in this docunent exanples of the use of the xmns
and authority attributes.
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<I ELEMENT Geonetry ( Shape,
Di nensi ons?,
Oientation?,
Not es?) >

<I ATTLI ST Geometry %%m ns; >

The first statement declares the content nodel for Geonmetry while the
second statenment declares an optional attribute for Geonetry call ed
xmns. The xmns attribute is used to link to alternative content
nodel s for CGeonetry.

Ceonetry is neant to contain a description of the geonetry of the bulk
material or a component and is conposed of the follow ng el ements.

Shape contains a description of the shape.
Must occur once or not at all.



Di nensi ons contai ns the di nensions of the shape.
May occur once or not at all.

Orientation contains the orientation of the shape.
May occur once or not at all.

Not es contains any notes pertinent to the shape.
May occur once or not at all.

Sanpl e Markup for Geometry

<CGeonetry>

<Shape>squar e</ Shape>

<Di mensi ons>25mm x 25mx/ Di mensi ons>
</ Geomet ry>

Not e
Pl ease see earlier in this docunent exanples of the use of the xmns
attribute.
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<! ELEMENT Measur enent Techni que ( Nane,
Not es?) >

This statenment declares the content nodel for Measurenent Techni que,
which is conposed of the follow ng el ements.

Nane contains the nane of the measurenment techni que and has one
optional attribute, authority, for namespace linking to authoritative
sources of neasurenent techni ques and descri ptions.

Must occur once and only once.

Not es contains a description of the neasurenent technique.
May occur once or not at all.

Sanpl e Markup for Measurenent Techni que

<Measur erment Techni que>
<Nane>f our - poi nt bend</ Nane>
<Not es>
The authors cite J.B. Mtchell et al., "Mcrostructure
Studi es of Polycrystalline Refractory Oxi des," Techni cal
Report No. RAD TR-63-32, August 7, 1963, U.S. Dept. of
Commerce, O fice of Technical Services, No. AD 413, 994,
and summari ze the procedure as follows. "The elastic
nmodul us and transverse bend strength of specinmens of the
various grain sizes were determned... in an air
at nosphere. ... At |least six specinmens were tested at
each conbi nati on of tenperature and grain size. An
i nternal |l y-wound, Pt40Rh wire resistance furnace was
used to obtain the test tenperatures. A Pt-Pt10Rh
t her rocoupl e was enpl oyed to neasure and control the
tenperature to within £0.5 °C. ... A variabl e-speed
nmotor was used to apply the load at a constant rate
(0.92 cmh = 10-4 in. per second). The | oad
was neasured with a load cell (loads accurate to



(z4.45 N = 1.0 Ib) ) and specinen defl ection was
measured (accurate to (+0.06 pum = 0. 00025 in.))
with a linear variable differential transforner
(LVDT) suspended fromthe [ ower knife edges on a smal
alumna tube. ... The entire | oadi ng nmechani sm was
aligned to obtain synmmetrical four-point |oading of
the specinens at third points over a (3.8 cm= 1.5 1in.)
span. ... Gain size determnations were nmade with an
optical mcroscope using a filar eyepiece. Gain sizes
at the imt of resolution of the optical mcroscope
were determ ned by el ectron mcroscopy. A linear intercept
techni que was used.”
</ Not es>

</ Measur enent Techni que>

Not e
Pl ease see earlier in this docunent exanples of the use of the
authority attribute.

khkhkkhkhkhhhhhhkhhhhhhhhhhhhhhdhhhdhhhdhdhhdhdhdhdhhdhhhdhhhdhhhdhhhdhhhdhhhddhdddhdxdrxdx*x

<l ELEMENT Par aneters (Nane,
Val ue,
Units,
Qualifier?
Not es?) +>
<I ATTLI ST Paraneters %nl ns; >

The first statenent declares the content nodel for Paraneters while the
second statenment declares an optional attribute for Parameters called
xmns. The xnlins attribute is used to link to alternative content
nodel s for Paraneters. The content nodel for Paraneters contains an
appended + sign. This neans that one or nore tuples of the elenents
conpri sing Paraneters nust occur

Par ameters contai ns the paraneter(s) under which the property data were
determ ned or under which the processing of the bulk material or a
conmponent occurred and i s conposed of the follow ng el ements.

Nane contains the nane of the paraneter and has one optional attribute,
aut hority, for nanespace linking to authoritative sources of paraneter
nanes and descri ptions.

Must occur once and only once within the tuple.

Val ue contains the paraneter value(s) and has one required attribute,
type, for indicating the type of value(s) found in Value. If nultiple
par aneter val ues are entered, they nust be comma delinmted and
synchronized with multiple entries given for the correspondi ng
Paranmeters Qualifier element as well as with the Properties Val ue and
Qualifier elenents.

Must occur once and only once within the tuple.

Not e
The type attribute of Value may contain "text", "integer", or
"float".

Units contains the units for the paranmeter value(s) and has one



optional attribute, authority, for namespace linking to authoritative
sources of units.
Must occur once and only once within the tuple.

Qualifier contains any quailfier pertinent to the paraneter val ue(s)
such as "max.", "mn.", etc.
May occur once or not at all within the tuple.

Not es contains any Notes perinent to the description of the paraneter.
May occur once or not at all within the tuple.

Sanpl e Markup for Paraneters

<Par anet er s>
<Nane>Ti ne</ Nane>
<Val ue type="integer">2, 4,6, 8, 10</ Val ue>
<Uni t s>m nut es</ Uni t s>

<Nane>Sl i di ng Speed (Steel Ring)</Name>

<Val ue type="integer">270, 270, 270, 270, 270</ Val ue>

<Uni t s>n1 m nut e</ Uni t s>

<Not es>See details in Measurenent Techni que Notes. </ Not es>

<Nanme>Appl i ed Normal Load</ Nane>
<Val ue type="integer">2, 2, 2, 2, 2</ Val ue>
<Uni t s>kg</ Uni t s>

</ Par anet er s>

Not e
Pl ease see earlier in this docunent exanples of the use of the xmns
and authority attributes.
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<! ELEMENT PhaseConposition ( Nane,
Concentrati on,
Units,
Qualifier?,
Properties?,
Not es?) +>

<I ATTLI ST PhaseConposition %m ns; >

The first statement declares the content nodel for PhaseConposition
whil e the second statenment declares an optional attribute for
PhaseConposition called xmns. The xmns attribute is used to link to
alternative content nodels for PhaseConposition. The content nodel for
PhaseConposi ti on contai ns an appended + sign. This neans that one or
nmore tuples of the el enments conprising PhaseConposition nmust occur

PhaseConposition contains a detail ed description of the phases that
conprise the bulk material or its conponents and is conposed of the
foll owi ng el ements.

Nane contains the nane of the phase and has one optional attribute,
aut hority, for nanespace linking to authoritative sources of phase
nanes.

Must occur once and only once within the tuple.



Concentration contains the concentration of the phase and has one
required attribute, type, for indicating the type of value found in
Concentrati on.

Must occur once and only once within the tuple.

Not e
The type attribute of Concentration may contain "text", integer”
or "float".

Units contains the concentration units and has one optional attribute,
aut hority, for nanespace linking to authoritative sources of units.
Must occur once and only once within the tuple.

Qualifier contains any qualifier pertinent to the concentration of the
phase such as "max.", "mn.", etc.
May occur once or not at all within the tuple.

Properties contains property data for the phase and has one opti onal
attribute, xmns, for namespace linking to alternative content nodels
for Properties. See the separate entry for the Properties elenent for
sanpl e mar kup.

May occur once or not at all within the tuple.

Not es contains any notes pertinent to the phase.
May occur once or not at all within the tuple.

Sanmpl e Markup for PhaseConposition

<PhaseConposi ti on>
<Nane>Ti C</ Name>
<Concentration type="text">Not reported</Concentration>
<Uni t s>Not appl i cabl e</ Units>

<Nane>Ti </ Nane>
<Concentration type="text">5 - 25</Concentration>
<Uni t s>wt %</ Uni t s>

<Nane>Fe- C (aust enite) </ Name>
<Concentration type="text">Not reported</Concentration>
<Uni t s>Not appl i cabl e</ Units>

<Nanme>Fe (ferrite)</Nane>
<Concentration type="text">Not reported</Concentration>
<Uni t s>Not appl i cabl e</ Units>

<Nane>FeTi </ Nane>

<Concentration type="text">Not reported</Concentration>

<Uni t s>Not appl i cabl e</ Units>

<Qual i fier>Indication of Possible Formation</Qualifier>
</ PhaseConposi ti on>

Not e
Pl ease see earlier in this docunent exanples of the use of the xmns
and authority attributes.
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<I ELEMENT Processi ng (Nane,
Par anmet er s?
Resul t ?
Not es?) +>
<I ATTLI ST Processi ng %nl ns; >

The first statement declares the content nodel for Processing while the
second statenment declares an optional attribute for Processing called
xmns. The xmns attribute is used to link to alternative content
nmodel s for Processing. The content nodel for Processing contains an
appended + sign. This neans that one or nore tuples of the elenents
conpri sing Processing nust occur

Processi ng contains the processing history for the bulk material or a
conponent and is conposed of the follow ng el enents.

Nane contains the nane of the processing step and has one optiona
attribute, authority, for nanmespace linking to authoritative sources of
processi ng nanes.

Must occur once and only once within the tuple.

Par ameters contai ns the paraneter(s) under which the processing step
occurred. See the separate entry for the Paraneters el enment for sanple
mar kup.

May occur once or not at all within the tuple.

Result contains the result of the processing step
May occur once or not at all within the tuple.

Not es contains any notes pertinent to the processing step
May occur once or not at all within the tuple.

Sanpl e Markup for Processing

<Pr ocessi ng>
<Nanme>Mechani cal pol i shi ng</ Nane>
<Not es>
The coupons were nechanically polished on enery
paper of grit size 240.
</ Not es>

<Nanme>Ri nsi ng</ Nane>

<Not es>

After polishing, the coupons were rinsed in acetone.
</ Not es>

<Nane>Coat i ng</ Nane>

<Not es>

"A sintered el ectrode of TiC was used to deposit a
coating on these steel coupons. The Ti C el ectrode had
3to5 w%»N and 1 to 3 w% Fe as binder. Deposition
was carried out using a handheld gun in air at room
tenperature. Pul sed el ectrode deposition was carried
out at a voltage of 50V and spark time of 10us. The
di scharge capacitance used for the PES process was
450uF with a current of 25A."



</ Not es>
</ Processi ng>

Not e
Pl ease see earlier in this docunent exanples of the use of the xmns
attribute
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<I ELEMENT Properties (PropertyDetails,
Val ue,
Qualifier?,
Par anmet er s?) +>
<I ATTLI ST Properties %nl ns; >

The first statement declares the content nodel for Properties while the
second statement declares an optional attribute for Properties called
xmns. The xmns attribute is used to link to alternative content
nodel s for Properties. The content nodel for Properties contains an
appended + sign. This neans that one or nore tuples of the elenents
conpri sing Properties nust occur

Properties contains the property data for the bulk material or a
conmponent and is conposed of the follow ng el enents.

PropertyDetails contains a description of the property and has one
optional attribute, xmns, for nanespace |inking to alternative content
nodel s for PropertyDetails.

Must occur once and only once within the tuple.

Val ue contains the value(s) of the property and has one required
attribute, type, for indicating the type of value(s) found in

Value. If nmultiple values are entered, they nust be comma delimted and
synchronized with multiple entries given for the correspondi ng
Properties Qualifier element as well as with the Paraneters Val ue and
Qualifier elenents.

Must occur once and only once within the tuple.

Not e
The type attribute of Value may contain "text", "integer", or
"float".

Qualifier contains any qualifier pertinent to the property val ue(s)
such as "max.", "mn.", etc.
May occur once or not at all within the tuple.

Par ameters contai ns the paraneter(s) under which the property data were
determ ned and has one optional attribute, xmns, for nanespace |inking
to alternative content nodels for Paraneters.
May occur once or not at all within the tuple.

Sanpl e Markup for Properties
<Properties>
<PropertyDetail s>
See Sanple Markup for PropertyDetails
</ PropertyDetail s>
<Val ue type="integer">



388, 379, 375, 345, 289, 164, 82
</ Val ue>
<Qualifier>
noni nal , nom nal , nonm nal , nom nal , nom nal , nom nal , nom na
</Qalifier>
<Par anet er s>
See Sanple Markup for Paraneters
</ Par amet er s>
</ Properties>

Not e
Pl ease see earlier in this docunent exanples of the use of the xmns
attribute
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<I ELEMENT PropertyDetails (Nane,
Units,
Dat aSour ce
Dat aType
Measur enent Techni que?,
Not es?) >

<I ATTLI ST PropertyDetails %nl ns; >

The first statement declares the content nodel for PropertyDetails
whil e the second statenment declares an optional attribute for
PropertyDetails called xm ns. The xmins attribute is used to link to
alternative content nodels for PropertyDetails.

PropertyDetails contains a description of the property and is conposed
of the follow ng el enents.

Nane contains the property's nane and one optional attribute,

aut hority, for nanespace |inking to authoritative sources of property
nanes and descri ptions.

Must occur once and only once.

Units contains the units for the property data and has one optiona
attribute, authority, for nanmespace linking to authoritative sources of
units.

Must occur once and only once.

Dat aSource contains the nanme of the source of the property data and has
one optional attribute, xm ns, for nanmespace linking to alternative
content nodels for DataSource

Must occur once and only once.

Dat aType contains a brief description of the data's type such as "test
data", "design data", "bibliographic data", etc
Must occur once and only once.

Measur enent Techni que cont ai ns the nane and description of the
nmeasur enent techni que used to determine the property data
May occur once or not at all.

Not es contai ns any notes pertinent to the description of the property.
May occur once or not at all.



Sanpl e Markup for PropertyDetails

<PropertyDetail s>
<Nane>El asti ¢ Mbdul us</ Nanme>
<Uni t s>GPa</ Uni t s>
<Dat aSour ce>Jour nal </ Dat aSour ce>
<Dat aType>Eval uat ed</ Dat aType>
<Measur ermrent Techni que>
See Sanpl e Markup for Measurenent Techni que
</ Measur enent Techni que>
<Not es>
Digitized data were obtained fromFigure 2 of the foll ow ng
paper .
Title: "Mechanical Properties of Pure, Dense Al um num Oxide
as a Function of Tenperature and Grain Size"
Author(s): RM Spriggs, J.B. Mtchell, and T. Vasilos
Publ i cation: Journal of the American Ceranic Society
Vol unme: 47 lssue: 7 Year: 1964 Page(s): 323-327
</ Not es>
</ PropertyDetail s>

Not e
Pl ease see earlier in this docunent exanples of the use of the xmns
and authority attributes.
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COMMVENTARY AND SAVPLE MARKUP FOR THE PARAMETER ENTI TY DECLARATI ONS

khkhkkhkhkhhhhhhkhhhhhhhhhhhdhhhdhhhdhhhdhdhhhddhdhdhdhhhdhhhdhhhdhhhdhhhdhhhdrhddhrddrxdx*x

<IENTITY % authority "authority CDATA #l MPLI ED'>

This statenent declares what is known as a paraneter entity in XM

DID s. In this case, the paranmeter entity authority is being defined as
havi ng the val ue "authority CDATA #l MPLIED'. Paraneter entities

such as authority, which is used throughout the Mat M. DID, are very
useful for nodul arizing DID s. \Werever one sees %authority; in the
Mat M. DTD, "authority CDATA # MPLIED' is substituted (w thout the

guot ati on marKks).
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<IENTITY %type "type (text | integer | float) #REQU RED'>

This statenent declares what is known as a paraneter entity in XM

DID s. In this case, the parameter entity type is being defined as
havi ng the value "type (text | integer | float) #REQU RED'. Paraneter
entities such as type, which is used throughout the Mat M. DID, are very
useful for nodul arizing DID s. \Werever one sees %ype; in the

Mat M. DTD, "type (text | integer | float) #REQU RED' is substituted

(wi thout the quotation narks).
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<IENTITY % xm ns "xm ns CDATA #l MPLI ED'>

This statenent declares what is known as a paraneter entity in XM



DID s. In this case, the paranmeter entity xmns is being defined as
havi ng the val ue "xm ns CDATA #| MPLI ED'. Paraneter entities

such as xml ns, which is used throughout the Mat M. DID, are very useful
for nmodul arizing DID s. \Werever one sees %&mns; in the Mat ML DID,
"xm ns CDATA #I MPLIED' is substituted (w thout the quotation marks).
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