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that is covered at least in part with a reflector |ayer. Mreover, the
present invention relates to a nethod for producing such a 10 conponent with
a reflector layer by covering the surface of a base body of quartz glass at
| east in part with a reflector layer. Quartz glass is characterized by a | ow

coefficient of expansion, b | er a w de wavel ength
range and by hi gh chem cal §ﬁ’%h@%¥"‘“ﬁ£§%§§§§?%amz gl ass conponents
are used for many appli cat andmethod foriproduRindtiesaimct ure as cl addi ng
tubes, bul bs, cover plates or reflector carriers for lanps and radiators in

the ul Braviolet, infrared and visible spectral range. For obtaining special
characteristics quartz glass is doped with other substances. In |anp

manuf act ur ' f.f LGl : ] I
adi a1 on 118 BiSSEPERVEHART Yoialis (1< brpBtntlinh HefSkibl Riyer RSSipliiRg o
optical Zasedwidyt afrqiatzeglasehavied asufface that iseedvered abeastin pataviths firmy
connected tg the radiator, or it is a reflector conponent separated fromthe
radi at or. "¢HeCtOl@&Ees of high-quality reflectors which can be used in a

chem cal |l y aggressive environnent w thout danage to the reflector and

Wi thout a meidovBRIhE piessritasferitioneldiestd ¥ imethodtsr pRidRiciig Sdfla 25 A
generic conponent in the formof an infrared irradiator equipped with a gold

ref | e¢Dor dosnporent withcareiiecior [agenioycoeringHbei surfaseaf d baseibadyof guarzs as a

surface irradi at,or _and i osed of a plurality of adjacently arranged
| anp tube@la%efglcfﬁaﬁa'? @i@@gg@eﬁﬁ% l3¥&imt ed on a joint carrier plate of
quartz glass, each having a heating coil extending therein. The top side of
sai d | anp Qudrez glss'id BRaIERITzedBYE |3 Bobfiict of ERPassibh Aseopficdihe infrared
surface irradiator. The PCT/EP2005/009074 24.01. 07

transparence over a wide wavelength range and by high chemical and thermal

resistance. Quartz glass components are used for many applications, e.g. in lamp

15 manufacture as cladding tubes, bulbs, cover plates or reflector carriers for lamps
and radiators in the ultraviolet, infrared and visible spectral range. For obtaining

special characteristics quartz glass is doped with other substances.

in lamp manufacture, time constancy and efficiency of the emitted operative
radiation often play an important role. To minimize radiation losses, optical

20 radiators are provided with a reflector. The reflector is firmly connected to the
radiator, or it is a reflector component separated from the radiator. The surfaces of
high-quality reflectors which can be used in a chemically aggressive environment
without damage to the reflector and without a noticeable decrease in reflectivity
are made of gold.

25 A generic component in the form of an infrared irradiator equipped with a gold
reflector is known from DE 40 22 100 C1. The infrared irradiator serves as a
surface irradiator and is composed of a plurality of adjacently arranged lamp tubes
of quartz glass that are mounted on a joint carrier plate of quartz glass, each
having a heating coil extending therein. The top side of said lamp tube

30 arrangement forms the irradiation surface of the infrared surface irradiator. The
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i's prowigéji}Eq%qa?g@)% flector layer of gold. DE 198 22 829 Al dedbPHds a
short-wave infrared radiator in which the lanp tube is configured in the
formof a so-called twin tube. A cladding tube of quartz glass is 5 here

di vided by a longitudinal web into tw&-part lal sections extending in
parallel with one another, a heating coil extending in one or in both
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In the quartz g ss cofponent e Tnvention, the reflector l|ayer con5|sts
of ao ICMeei:mtetmperalmqacandderrlper@heessarla'ﬂwssl 02 cover Iayer covers the
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known to mat lamp bulbs, e.g. by etching with acid or by coating the lamp bulb in
the interior with a particulate light-scattering powder, such as a mixture of clay and
silica.

15 ltis therefore the object of the present invention to provide a component,
particularly for use in lamp and reflector production, which is equipped with an
efficient, chemically and thermaliy resistant and, nevertheless, inexpensive
reflector layer.

Furthermore, it is the object of the present invention to provide a method for
20 producing such a component.

As for the component, this object starting from the above-described quartz glass
component is achieved according to the invention by providing an SiO; cover layer
which acts as a diffuse reflector and consists of at least partly opaque quartz
glass.

25 Inthe quartz glass component of the invention, the reflector layer consists of at
least partly opaque quartz glass. The SiO; cover layer covers the base body either
wholly or in part and acts as a diffuse optical reflector. It is made completely or for
the greatest part from doped or undoped SiO..
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-4 strength. Particular reference should be made to the high resistance to heat

shocks of the SiO; cover layer on the base body of quartz glass.

15 Furthermore, the SiO; cover layer can be produced at low costs. A suitable
procedure will be explained in more detail further below. The surface of the base
body which is provided as the reflector has applied thereto a layer of a slip
containing SiO; particles, from which the SiO2 cover layer is obtained by
subsequent drying and vitrification. Attention must be paid during vitrification that

20 the SiO; cover layer remains opaque at least in part so that an adequate
reflectivity is maintained.

It has turned out to be advantageous when the SiO., cover layer consists of
material that is generic with regard to the material of the base body.

“Generic material” means in this context that the SiO. contents of cover layer and
25 base body differ by not more than 10% by wt., preferably not more than 3% by wt.

from one another. This yields a particularly high adhesion of the cover layer to the

base body and, in particular, a high resistance of the composite to thermal shocks.



In a pr odr ment of the quartz gl ass conponent of the invention,
t he ?eggggj@q% M0 7dned as a cl addi ng body of quartz gl ass f3@4.0888&i ving

a rad| ation emtter. In this case the cladding body of quartz gl ass

envel opes a radiation emtter, such 5 as a heating coil, a carbon ribbon or
a radiation-emtting gas fiIIing, andd4at the sane tine part of the cladding
body is provided with the SiQ2. cover layer acting as the reflector. In a

| ayer 118 2reeEbuRBli e e 8UBR BRbs oriminet BE RS lartidfane 2uay T om
t he radibasedodyid desightdras él'blaﬂdiﬁgﬁbbﬁg qmlglmmécéthﬂgraﬁfﬂd@éﬂdhn emtter
or of the atnosphere inside the | addi ng body. In a secon equal |y

preferréﬂmUGFlant of the conponent of the invention, the Si02 cover |ayer
is provided on the inside of the cladding body mhlch Is oriented 15 towards

the r ad'lﬁ‘tl*(rJQ BaS8thd Efaddiffoddy 6@3‘?& %@é@énﬁl@dééj ‘?a@iﬁ%&ﬁ %n‘uﬂér %ﬁch S

directl | acent to the™radi"at tter sorp osses due
to the mtaaheaﬂng)cort, laecarbanl dibhgn loo ayradiationseroittingdgas filling, axtd ahtheasr er to

apply the cover |a n,t si,de of t bod than n t he

out s e SafiEh e o Yeadting BB e froylaBRonet e SR R it 436 boay
agai nst ypeedtRitteal damage. The fol |l ow ng expl anati ons ref er to a
particularly preferred enbodi mrent of the conponent of the invention, in
which the at | east partly opaque Si02 contains a _ dopant which in the

ul t ravi on adfirstprefesred wariantiaf she.gompenentof the inentiodthe-SiQacovepiaves|
050" P2 Broy UGS 6 SGRTRL b WP bBG) 4R 1A Bty ManPing BRiaIRA oL o"

25 Iayer cover layer con eorogavarar at are
causong emittef.ective reflection of the reflector |ayer. To th|s end a dopant
I's used that in the uItravioIet visible and/or infrared spectral range

produce one or sever al abs [ L ines rtz ass. nsequence
Phe I o B eaRamAReEIar dbe sxfialon saitialior i the SBGasRB0side
24.01. 0?:Iaddmg body.

In a second, equally preferred variant of the component of the invention, the SiO;
cover layer is provided on the inside of the cladding body which is oriented
15 towards the radiation emitter.

The reflector layer provided on the inside is directly adjacent to the radiation

emitter, so that absorption losses due to the material of the cladding body are

avoided. It is often easier to apply the cover layer on the inside of the cladding

body than on the outside, and said tayer is particularly protected by the cladding
20 body against mechanical damage.

The following explanations refer to a particularty preferred embodiment of the

component of the invention, in which the at least partly opaque SiO; contains a

dopant which in the ultraviolet, visible or infrared spectral range produces an

optical absorption, thereby accomplishing a selective reflection of the reflector
25 layer.

The SiO; cover layer contains one or several dopants that are causing a selective
reflection of the reflector layer. To this end a dopant is used that in the ultraviolet,
visible and/or infrared spectral range produces one or several absorption lines in
quartz glass. As a consequence, the light wave spectrum reflected by the reflector
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substitute or supplenent an otherw se necessary filtering nmeasure, such as
doping of the quartz glass of the base body or a coating with a filter
material. 5 The selectively reflecting-8i-32 cover l|ayer within the meaning
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15 nm.

This embodiment is particularly suited for applications where the reflected

operative radiation from the ultraviolet spectral range is to be freed completely or
- in part of portions of the visible or infrared spectral range, for instance, in order to

prevent heating up of an article irradiated with UV radiation by IR radiation.

20  Reflection coefficient means the intensity ratio of the radiation vertically impinging
on the reflectors to the reflected radiation. An Ulbricht ball is suited for the
measurement of the diffusely reflecting radiation.

In an alternative, but equally preferred, variant of the component with selectively
acting reflector layer, it is intended that the SiO; cover layer in the wavelength

25 range of 400 nm to 800 nm has a reflection coefficient of at least 0.3, and that the
dopant produces an optical absorption line in the infrared wavelength range above
1000 nm.

This embodiment of the optical component of the invention with selectively acting
reflector layer is patticularly suited for applications where the reflected operative
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range, for instance, to prevent heating up of |lanps or parts thereof, such
as electrodes or the like, by IR radiation. The dopant which in quartz gl ass
absorbs in the infrared spectral rangé-preferably 5 conprises one or nore-
of the foIIovm' ng substances: hydroxyl groups, V, Yb, Eu, Nd. To absorb a
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sector. 20 In a furth erd_:pre erred variant of onponent of the invention
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I's partijgelfarher prefarste dafignt ofitie bémbbﬁéﬁt e imehded tiRitithe SI0, consr ati ve
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m ght b
ulfraviolet wavelength range between 150 nm and 400 nm.

This embodiment of the optical component of the invention with selectively acting

15 reflector layer is particularly intended for applications where the operative radiation
in the IR range due to the reflection on the selectively reflecting layer is to be freed
completely or in part of portions from the ultraviolet range, for instance, in order to
prevent a possible harmful UV portion of the IR iight spectrum in the case of
radiant heaters in the medical, private or industrial sector.

20 Inafurther preferred variant of the component of the invention with selectively
acting reflector layer, the SiO; cover layer in the wavelength range of 400 nm to
800 nm has a reflection coefficient of at least 0.3, and the dopant produces an
optical absorption line in the uitraviolet wavelength range between 150 nm and
400 nm.

25 This embodiment is particularly intended for applications where the reflected
operative radiation from the visible spectral range is to be freed compietely or in
part of portions from the ultraviolet spectral range; for instance, in luminescent
means, such as halogen emitters in which an UV portion that might be harmful to
health is to be removed from the visible light spectrum.
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dbsorbs W radiation is preferably selected fromthe group consisting of
Ti, Fe, Ce. To absorb a major intensity _or wavel ength portion of the U

radiation in the reflector material, tHe Si 2 cover |ayer advantageously
contains several dopants 5 of said group. In a further preferred variant of

the Conpor‘m;&td arit Qﬁ\itﬂ{‘#ﬁ'ﬂﬁi rtﬁf%lﬁsé@f et 'ibglabveawepagggﬁdsqgwgdiaﬁuﬁr, the

Si @2 cover layer in the wavel engt’h range of 600 nm to nm has a
refl ecti ons prsdérably selectet! fram|the group eongistingdeipbinFepeduci ng an opti cal
absorption line in the visible wavel ength range between 300 nm and 600 nm
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selected 'Op Fve rst, nore long-wave range of the

vi si bl e spefldgatommiateriz, theeSiO,antec iyel atvdntageously pontains several doysarfitsom a
second, nore short-wave range of the visible spectral range. The Si Q2 cover
| ayer 2app®hsaid@O8Ped in this embodi ment due to the filtering of 15
portions of the visible Iight spectrumby selective reflection. This permts
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optical applications when the reflect’ed operative radiation froma nore
short-wave range of the visible spectrum for instance 300 nmto 400 nm is
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mat eri al et freddlcompletely or in part of portions from a second, more short-wave range

of the visible spectral range.

The SiO; cover layer appears colored in this embodiment due to the filtering of

15 portions of the visible light spectrum by selective reflection. This permits a colored
design of the quartz giass component. For instance, the quartz glass appears red
if only or mainly red portions of the impinging light spectrum are reflected and the
more short-wave portions of the visible light are absorbed completely or in part in
the reflector material.

20 A suitable dopant for the absorption in the short-wave range of the visible spectral
range is e.g. Cu or Sm.

Inversely, it is of advantage to other optical applications when the reflected
operative radiation from a more short-wave range of the visible spectrum, for
instance 300 nm to 400 nm, is freed completely or in part of portions from a more

25 long wave visible spectral range, for instance above 400 nm. This is e.g. possible
by means of the component according to the invention by doping the reflector
material with Nd.
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| ayer, the Si 2 cover |ayer contains nanoscale crystalline particles. On
account of their size and conposition, the nanoscale crystalline particles

5 produce special optical effects, su8h as scattering, polarization, or
absorption. They are added to the slip in the manufacture of the Si Q2 cover

| ayer a ' | | Lt e fd [ of the slip
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chem cal ||¥ i n?rt i&lt he r%uartz gl ass. Carbon nanotubes are m croscopically
smal |t DBUesciee§ilineRanticleie optical effects of the nanoscale crystalline

particles are enhanced if the SiOQ2 cover |ayer conprises transparent

r egi onsOnRoUANSS tReR GiZPakd err?BsitiBﬁ. tﬁb%ndéewcr},émﬁrnei pariges fully or
partly due to the added nanoscale crystalline particles. 15 The thicker the

Si 05 cop@ducappeciaboptical effepts, sucle ag sealtening, polarizationr or aksarption.of  t he

of - mor ey AfF a8t the N T il oL SiP ReBEPRYREauBYRGE, o oos e
t hi cknegét fuse dudingIsinteng of eftlifiation ofthieeslipdayBr.cover | ayers having ,
t hi cknesses below 0.1 mm require a high concentration of the dopant, which

may change the ph%si cal and 20 chemi cal properties of the quartz gl ass of
the coverefewply, the nangscale caystaline particiasaTediamopd E@ragarkifers with
di ffereﬁén@%étgal properties can achi eve special effects, for instance
antireflectionor also different absorption curves inside the SiQ2 cover
| ayer. 25 As for the nmethod, the above-indicated object starting fromthe
abawve- nFheseardhighaheltidgicarbarnimedifitations wiichgareachemicaliy meri inthén that a
slip contai ni apor phous | Q2 particles.is produced, and applied to the
Sur FacoauAt 5Bt SaRERtIRES A5 TAoRoRRAlY SRR PHA SIUEREeS | b | ayor i s
dried and is then vitrified formng the Si Q2

The optical effects of the nanoscale crystalline particles are enhanced if the SiO,

cover layer comprises transparent regions. The remaining opacity of the SiO;
cover layer is here fully or partly due to the added nanoscale crystalline particles.

15  The thicker the SiO; cover layer is made, the more completely is the reflection of
the radiation carried out. However, it is difficult to produce layer thicknesses of
more than 3 mm, and the additional effect of the increased layer thickness is
hardly noticeable any more. SiO; cover layers having thicknesses below 0.1 mm
require a high concentration of the dopant, which may change the physical and

20 chemical properties of the quartz glass of the cover layer in a disadvantageous
manner.

Succeeding layers with different optical properties can achieve special effects, for
instance antireflection or also different absorption curves inside the SiO, cover
layer.

25  As for the method, the above-indicated object starting from the above-mentioned
method is achieved according to the invention in that a slip containing amorphous
SiO; particles is produced and applied to the surface of the base body with
formation of a slip layer, the slip layer is dried and is then vitrified forming the SiO,
cover layer.
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The SiO; particles consist of synthetically produced SiO, or of purified and
naturally occurring raw material, as is e.g. described in DE 44 40 104 C2.

15 Apart from the amorphous SiO; particles, the slip may also contain precursor
components for the formation of SiO; particles. These are hydrolyzable silicon
compounds as are used in sol-gel methods for producing SiO,. Such precursor
components form molecular bonds in the slip layer due to their hydrolysis, they
effect a consolidation, thereby facilitating sintering. On the other hand, however,

20  high concentrations of them lead to high shrinkage in drying, and they may
contribute to the formation of cracks, which limits the amount of such precursor
components in the slip.

Particle size and distribution of the SiO, particles have effects on the drying
shrinkage of the slip layer. For instance, the shrinkage in drying can be reduced
25 by using coarse SiO; particles.

The drying of the slip layer is carried out by removing moisture at room
temperature, by heating or by freeze drying. After drying the slip layer is vitrified in
that it is heated to a high temperature that ieads to a sintering of the SiO, particles
and to the formation of a dense and crack-free cover layer of opaque or partly



that it ] t hi gh tenperature that |eads to a sintering of the
Si Q2 paﬁﬁTéEggbsgfﬁggpg“t he formati on of a dense and crack-free @g\ﬂa Tayer
of opaque or partly PCT/EP2005/ 009074 24.01.07 -10 opaque quartz gl ass,
whi ch covers the whol e surface of the base body, or part thereof. Wth the

met hod of the invention it is possibli®+o0 produce Si cover |ayers having-
a high density, so that said nethod offers a preferred possibility of
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formation of cracks. This may be due to a sufficiently low shrinkage in drying and
to interactions of the SiO, particles with one another that may even lead to the

15 formation of molecular SiO; bonds and facilitate drying and sintering.

This is promoted by the polar nature of the aqueous phase of the slip and by a
procedure in which the SiO, particles are produced by wet miliing SiO, starting
grains.

The desired particle size distribution is here adjusted by the homogenization
20 process of the slip. Starting from comparatively coarse grains with diameters
ranging e.g. between 200 um and 5000 pm, the SiO; particles are reduced in size
during homogenization, depending on their degree of consolidation. Wet milling
creates SiQ; particles of any size within the aqueous slip, i.e. aiso those that,
interacting with one another, form the above-described bonds already in the slip,
25  which improves the stability of the slip layer.

The cristobalite amount in the dried SiO; slip layer should be not more than 1% by
wt. because, otherwise, crystallization might occur during vitrification of the slip
layer, which may lead to waste of the component. What is here essential is the
use of SiQ; particles that are amorphous from the start.
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particularly suited for a heat transm ssion. A high heat transm ssion has
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t enper at urg LRSI el ' been
Vitri T ed SpOROiofs Confik Preferiinl b vitiEath! ot 83 AN clfByBRle 0T
nel t frontc_afnieﬂm?mt a)ubnlsrjpdminﬁvelyImwmaxihmtﬁngemmwﬁiwmnaggeaﬁétwaenl SO o;
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subst ant i atinpspheieted to the portions that are covered with an SiQ2 slip

| ayer to be vitrified, a burner flame or a |aser may al so be used for

itrificatjon. Plastic. defornatjons of the 25 conponent, can ther be
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heat fransmission. A high heat transmission has the effect that a temperature

15 gradient that is as flat as possible is formed between the high temperature
prevailing on the surface and the iower temperature inside the SiO; cover layer or
the portion that has not been vitrified yet. Even at low vitrification temperatures the
progress of the melt front from the outside to the inside and thus a vitrification also
of inner portions of the slip layer are thereby ensured. A hydrogen content of at

20 least 70% is sufficient therefor. Apart from hydrogen, the atmosphere during
vitrification may e.g. also contain nitrogen, and preferably helium.

if the heat action during vitrification is to be short in time and substantially limited
to the portions that are covered with an SiO, slip layer to be vitrified, a burner
flame or a laser may also be used for vitrification. Plastic deformations of the

25 component can thereby be avoided to a large extent.

The thickness of the SiO; cover layer can be reinforced in successive steps by
carrying out the method of the invention repeatedly.

Furthermore, it has turned out to be useful when dopants are added to the slip in
the form of compounds containing aluminum, nitrogen or carbon.
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carrying o d of the invention repeatedly. Further it has
turned out to be useful when dopants are added to the slip in the form of
conpounds containing alum num nitrogen or carbon. PCT/ EP2005/ 009074
24.01.07 -12 In this variant of the hthod, a dopant or several dopants are
introduced into the SiQ2 cover |ayer, the dopants giving the quartz glass a
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quartz ghagdver lByéhe ultraviolet, visible or infrared spectral range,
thereby effecti ng a selective ref lection of the reflector layer. The dopant
is evenly distributed in the slip, which results in the final analysis in a

20 part iThe Sidxcavertayen poeducedin thjs waw is shatanterizag by bighradhesianoteer | ayer.
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embodi nents and a drawi ng. The drawi ng shows in detail in
adapted to many concrete applications.

For producing a selectively acting reflector layer, as explained above with

15 reference to the component of the invention, at least one dopant is preferably
introduced into the slip, the dopant producing an optical absorption in quartz glass
in the ultraviolet, visible or infrared spectral range, thereby effecting a selective
reflection of the reflector layer.

The dopant is evenly distributed in the slip, which results in the final analysis in a

20 particularly homogeneous doping of the quartz glass of the cover layer. However,
it is also possible to introduce the dopant into the fiquid, dried or pre-sintered slip
layer as long as said layer is not porous yet.

The invention shall now be explained in more detail with reference to
embodiments and a drawing. The drawing shows in detail in

25 Fig. 1 a schematic illustration of a reflector plate of quartz glass with a reflector
layer in the form of an SiO; cover layer, viewed in cross section;

Fig. 2 a schematic illustration of an infrared radiator in the form of a twin-tube
radiator with a cladding tube, whose upper side is partly covered with a slip
layer or a reflector layer;



25 Fig. | ICakLLustration of a reflector plate of quartz W t h
a reflect g?:ﬁégégﬁé‘{oﬁgbké formof an Si02 cover |ayer, viewed in céuo'gi‘%?
Section; Fig. 2 a schematic illustration of an infrared radiator in the form
of a twin-tube radiator with a cl addi n%?tube, whose upper side is partly
covered with a slip layer or a reflectbt-layer; PCT/EP2005/009074 24.01. 07
13 Fig. 3 shows a heating profile for vitrifying a slip |ayer on a base body
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chlorination method before. Attention is paid that no cristobalite is contained.

This mixture is ground by means of milling balls of quartz glass on a roller block at
23 rpm for three days to such a degree that a homogeneous base slip is formed

15 with a solids content of 79%. In the course of the grinding process the pH value is
lowered to a pH of about 4 due to the dissolving SiO;.

Further amorphous SiO; grains in the form of spherical particles with a grain size
of about 5 uym are admixed to the resuiting homogeneous and stable base slip
until a solids content of 84% by wt. is obtained. This mixture is homogenized in a

20  drum mill at a speed of 25 rpm for 12 hours. The resulting slip has a solids content
of 84% and a density of about 2.0 g/cm®. The SiO particles obtained in the slip 14
after milling of the quartz glass grains have a particle size distribution
characterized by a Dsg value of about 8 ym and by a Dy value of about 40 pm.
This slip is dilatant. The rheological property of the slip, which is designated as

25 ‘“dilatancy”, becomes apparent in that the viscosity thereof increases with the
shear rate. This has the effect that in the absence of shear forces, i.e. after
application of the slip as a slip layer to the component of quartz giass, the
viscosity increases, which facilitates the formation of a uniform slip layer.



This slip.is _dilatant. The rheol ogical property of the slip, which is

desi gnaFo&+!§52§§5}%gp$f‘ancy", becomes apparent in that the visc@$Qy0¢hereof
increases with the shear rate. This has the effect that in the absence of
shear forces, i.e. after application of the slip as a slip layer to the
conponent of quartz glass, the viseddi4y increases, which facilitates the -
formation of a uniformslip |ayer. PCT/EP2005/009074 24.01.07 -14 A quartz
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9 whi ch consists qf opaque quartzs L )
an upper heating temperature of 1350°C. The holding time at the upper heating
15 temperature is two hours in the embodiment. Subsequently, the slip layer is
completely sintered, it is opaque and without bubbles as far as can be seen with

the naked eye.

The subsequent cooling process takes place in the furnace in air downto a
temperature of 500°C at a controlled cooling rate of 15°C/min and then in the still
20 closed state of the furnace by way of free cooling.

The resulting refiector plate is schematically shown in Fig. 1. It consists of the
quartz glass plate 8 having the dimensions 300 mm x 300 mm x 2 mm, whose flat
sides are fully covered with an SiO; cover layer @ which consists of opaque quartz
glass and has a mean layer thickness of about 2 mm, and which is characterized
25 by freedom from cracks and by a high density of about 2.15 g/cm®. The SiO, cover
layer 9 in Fig. 1 is drawn with an exaggerated thickness for reasons of iliustration.

This reflector plate is thermally resistant up to temperatures above 1100°C and is
e.g. suited as a substitute for reflector plates of molybdenum, which are otherwise
used for such high-temperature applications.



gl ass and r thickness of about 2 mm and which is 01.07
characterPgazEggﬁgémppgz om from cracks and by a high density of a %ut'2.15

g/cnB8. The Si2 cover layer 9 in Fig. 1 is drawn with an exaggerat ed
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so-called "twin tube" of quartz glass. Such a twin tube is schematically

shown in Feflgction. This tube consists of a cladding tube 1 of quartz gl ass
which is in the formof an 8 when viewed in cross section, the tube being
subdividegxgﬁ @ ;entral web 2 into two sections 3, 4. Each of the 15
sections 3 ves to receive a heating coil, the electrical connections
being guided out of the cladding tube 1 via crinps provided at the ends
(not showaA base $lipis ptpduddd; asedescribdd atithorefetienee tto Exandple He thevslip beimg 9 is
oriented downwards .in, the enbodi nent an nbol i zed by the directional
arrow®. HSERFPrRIOGHCING § EPﬂ?gPQ" gWﬁ!cP"bﬂ °P%ﬁﬁ’¥%}5&e fg’?é@ 'B‘L"B'Feq RNAtRr I t ube 9
which is ' _ s eoradiation direction 5. To this end
t he surf ag{eé g?hfﬁfea tggmcﬁn?ﬂbylgﬁt?é;%g@gk yg?means of al cohol and then in

30% hydrofluoric acid for elimnating other surface inpurities, e.g. alkali
and al kal Sueheatwih tulparjsosohisnatically shown in Fig. 2. This tube consists of a cladding

tube 1 of quartz glass which is in the form of an 8 when viewed in cross section,
the tube being subdivided by a central web 2 into two sections 3, 4. Each of the

15 sections 3, 4 serves to receive a heating coil, the electrical connections being
guided out of the cladding tube 1 via crimps provided at the ends (not shown in
Fig. 2). The main radiation direction of the twin tube 9 is oriented downwards in
the embodiment and symbolized by the directional arrow 5.

A reflector is to be formed on the upper side 6 of the twin tube 9 which is oriented

20 away from the main radiation direction 5. To this end the surface of the twin tube 9
is cleaned by means of alcohol and then in 30% hydrofluoric acid for eliminating
other surface impurities, e.g. alkali and alkaline-earth compounds.

The base slip is subsequently applied to the upper side 6 of the cladding tube 1.
To this end the cladding tube 1 is mounted on a mounting device and the free-

25 flowing slip is sprayed to the upper side 6 by means of a spray nozzle. The
spraying operation will be terminated as soon as a uniform coating has been
achieved. The slip dries in air very rapidly. The layer thickness of the slip layer 7
produced in this way is about 1 mm.
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t ube 1.(?3%?%0?53#@?% cladding tube 1 is nounted on a nounti rﬂf-gﬁshe and
the free- 25 flowing slip is sprayed to the upper side 6 by nmeans of a spray
nozzl e. The spraying operation will be term nated as soon as a uniform

coating has been achieved. The slipties in air very rapidly. The |ayer
t hi ckness of the slip layer 7 produced in this way is about 1 mm
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| ayer 7a, which is produced thereon, is also suited as a reflector layer
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cover | agsulting Sifd: coverilayat Feohasahighadernsityt afrabousdctd gloet’, butisrs are al so
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15 transmission is below 10% in the wavelength range between 190 nm and 2650

nm. This yields a correspondingly high degree of reflection around 80% in the

infrared wavelength range. The twin tube 9 is used for producing an infrared

radiator, the SiO; cover layer 7a, which is produced thereon, is also suited as a

reflector layer for high temperatures above 1000°C.

20 The use of quartz glass components that are provided with such a diffuse reflector
in the form of an SiO; cover layer is not limited to lamp manufacture. Such
reflectors are also used as separate components, e.g. for radiators in analyzing
systems or for heating means in solar cell production.

Example 4

25 A homogeneous SiO, slip is produced, as described with reference to Example 1.
1.25% by wt. cerium praseodym aluminate (CEg 4ProgAlQ3) is added to said slip.
The cerium amount is chosen such that it will be about 0.32% by wt. in the later
Si0O; cover layer and the praseodym amount about 0.49% by wt.
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particles a§8'r'§$Hgbaagtsé'(bsawmﬂf?&n%é/m@m&dﬂﬁ qué'(l'l 3%‘@ grains in the slip 14
show a particle size distribution which is characterized by a D50 val ue of

about 8 prmharipbtainBdan ek waytiasd eblidstfomtent bf 84% arsed dedsitg ofibbogt a
quartz gl ass plate fromwhich a reflector plate for an IR radiator is to be
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| ayer whi ch has been uced s way is en vitri in air
i n a 50 nt andregljdsted byechemsicaldetshingl{ddepffrelzing) v atmean suffacepdwgtiness R,

Thereafter {he slip. ayer is conpletely sintered, ue and, .as, far can
be seen W&H"Ph@sﬁ'gﬂ'@d"é%?ﬂm "f?ftﬂ#?)' %@?’egé’ﬁgﬁg’%dﬂg&ﬁﬁ@ﬁk“%‘l’i ng

process t%hgﬁt?.'s%ﬁ\.i n the furnace in air down to a tenperature of 500C at
a controlled cooling rate of 15C/mn and then in the still closed state of

the furnace by way of free cooling.
This slip layer is first dried at room temperature for about 5 hours and

subsequently by means of an IR radiator in air. The dried slip layer is without

15 cracks, and it has a mean thickness of about 2.2 mm. The slip layer which has
been produced and dried in this way is then vitrified in air in a sintering furnace, as
described with reference to Example 1.

Thereafter the slip layer is completely sintered, opaque and, as far as can be seen
with the naked eye, free from bubbles.

20  The subsequent cooling process takes place in the furnace in air down to a
temperature of 500°C at a controlled cooling rate of 15°C/min and then in the still
closed state of the furnace by way of free cooling.

A reflector plate is obtained having flat sides that are fully covered with an SiO»
cover layer which consists of opaque quartz glass and has a mean layer thickness
25 of about 2 mm, and which is characterized by freedom from cracks and by a high
density of about 2.15 glem®, and the reflection curve of which is shown in Fig. 4 in
the wavelength range between 200 nm and 800 nm. Plotted on the y-axis is the
degree of reflection “R” in %, which refers to the intensity ratio of the reflected
radiation to the radiation impinging on the SiO; cover layer, and the wavelength A
30 is plotted in nm on the x-axis. In the infrared spectral range (not shown) and in the
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di nensi oned such that in the later Si O2 cover |ayer the al um num portion is
about 39ispyshal ingeflectaes, Adifrated Qﬁﬂlwmbﬂﬁppkﬁa’tm diffuge reflagliphi ed to a
flat side of a quartz glass plate, dried and vitrified, as has been
descri bggaﬁ] Y with reference to Exanple 4. A reflector plate is obtained
20 havirrg—o'ﬁe—ﬁl at side covered with an SiQ2 cover |ayer which consists of
opaque

A slip is produced, as has been described with reference to Example 4, but,

instead of the dopant cerium praseodym aluminate (Ceg 4,ProsAlO3), a powder

15 mixture of Al,O; and Fe;03 is added that is dimensioned such that in the later
SiO; cover layer the aluminum portion is about 3% by wt. and the Fe portion is 10
wt ppm.

The slip is applied to a flat side of a quartz glass plate, dried and vitrified, as has
been described above with reference to Example 4. A reflector plate is obtained
20  having one flat side covered with an SiO, cover layer which consisis of opaque
quartz giass and has a mean layer thickness of about 2 mm, and which is
distinguished by the absence of cracks and by a high density of about 2.15 g/cm®.

After vitrification of the dried slip layer in the sintering furnace in air, an opaque
SiOz cover layer is obtained that almost within the whole wavelength range of 200

25 nm to 3000 nm shows high absorption and low reflection. It is only in the
wavelength range of about 700 nm that a low reflection degree below 60% is
measured.
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nmeasures can be taken. Exanple 7 A slip is produced, as has been descri bed
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of A]ﬁf:% powder is added that is dinmensioned such
t hat e ﬁgﬂlgg?f%nclﬁﬂq\édgﬁeglgﬁﬁ%m in 20 the later Si 2 cover |ayer. The

slipis further processed into a vitrified SiQ2 cover |ayer of a thickness
of 2 Hence, the reflector is suited for the reflection of operative radiation in the visible

spectral range, the greatest part of the UV radiation and the IR radiation being

absorbed in the SiO2 cover layer and thus removed from the reflected wavelength

spectrum. This avoids a heating of the illuminated object. For the discharge of the
15 heat generated in the reflector the known cooling measures can be taken.

Example 7

A slip is produced, as has been described with reference to Example 5, but,

instead of the dopant mixture consisting of Al;03 and Fe;03, only an Fe04

powder is added that is dimensioned such that the Fe portion will be 8 wt ppm in
20 the later SiO; cover layer.

The slip is further processed into a vitrified SiO; cover layer of a thickness of 2
mm on a quartz glass plate, as has been described with reference to Example 5.
The reflection behavior of the iron-doped SiO; cover layer in the wavelength range
of 240 nm to 850 nm is shown in Fig. 5 as curve 52. The diagram of Fig. 5 shows
25 reflection curves of two different SiO. cover layers according to the present
invention as compared with the reflection curve of a gold layer over the
wavelength range between 240 nm and 850 nm. Plotted on the y-axis is there the
reflection degree “R” in relative units (based on the reflectivity of the Teflon lining
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(curve 51). The |ron-doped Si 2 cover layer (curve 52) shows a distinct
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iron-doped SiO; cover layer {curve 52) shows a distinct decrease in reflection in

the ultraviolet spectral range, at wavelengths below 350 nm. The iron-doped SiO-
15  cover layer is thus suited for the selective removal of the UV portion from the
reflected radiation of a lamp.
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‘according to claim1, characterized in that the Si 02 cover |ayer (7a; 9)

consists of generic material with respect to the base body (1; 8). 3. The
.conponent according to claim1 or 2, ctHracterized in that the base body is
formed as a cl adding body (1) of quartz glass for receiving a radiation 10

emtter.
Si 02 cover

4. The conponent according to claim3, characterized in that the
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4.

of ¢ ﬁ" 6 to 8, characterized in that the dopant conprises one or
1%
the Tollo

W ng substances: hydroxyl groups, V, Yb, Eu and Nd.

The component according to claim 3, characterized in that the SiO. cover
layer (7a) is provided on the outside (8) of the cladding body (1) of quartz
glass that is oriented away from the radiation emitter.

The component according to claim 3, characterized in that the SiO» cover
layer (7a) is provided on the inside (6) of the cladding body (1) of quartz glass
that is oriented towards the radiation emitter.

The component according to any one of the preceding claims, characterized in
that the at least partly opaque SiO; contains a dopant which in the ultraviolet,
visible or infrared spectral range produces optical absorption, thereby effecting
a selective reflection of the reflector layer.

The component according to claim 6, characterized in that the SiO; cover
layer in the wavelength range of 200 nm to 300 nm has a refiection coefficient
of at least 0.3, and that the dopant produces an optical absorption line in the
wavelength range above 300 nm.

The component according to claim 8, characterized in that the SiO; cover
layer in the wavelength range of 400 nm to 800 nm has a reflection coefficient
of at least 0.3, and that the dopant produces an optical absorption line in the
infrared wavelength range above 1000 nm.



10. The conponent according to claim®6, characterized in that the Si 02 cover
5 | ayer AGT/ER2008/08198A4t h range of 1000 nmto 2000 nm has a ref|24c31.0h -
coefficient of at least 0.3, and that the dopant produces an opti cal
absorption |line in the ultraviolet wavel ength range between 150 nm and 400
nm 11. The conponent according to cl@m6 or claim8, characterized in t hat
the Si02 cover layer in the wavel ength range of 400 nmto 800 nm has a

or N an
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characterized in that the dopant conprises oné€ or nore of the follow ng
subst ances groups, Me Yb, &ydargbNd15 13. The conponent according to claim6 or
11, characterized in that the Si02 cover |ayer in the wavel ength range of
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characterized in that the nanoscale crystalline particles are dianond or

ar e car 4dn Thercompent 28cardingrtoeclaiomf aretaimad, chadactegrized imthad the 8f04 he
precedi ng cl ai characterized in t he Si cover |aygr .contains
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f ory pr oducichafidiemt of bEledsO 3, GRARRNGAE ddphht foriRf drE6bfdal ab¥BFptiohhe sur f ace
of a base body (1, 8) of quartz glass being covered at least in part with a
refl ector lmiherulfravioled wavelengii rangerbetweent 18 nm and 40@ om.ai ni ng anor phous
Si2 particles is produced and applied to the surface of the base body (1;

? )h e‘r’]"i E/ihtér ?l’?\%%é)ﬂwe% adcSidifg {PHT ofd b chaltfis 8! 48 draMeehbidctdizedfihed and
that the dopant comprises one or more of the following substances: Ti, Fe,

and Ce.

15  13. The component according to claim 6 or 11, characterized in that the SiO-
cover layer in the wavelength range of 600 nm to 800 nm has a reflection
coefficient of at least 0.3, and that the dopant produces an optical absorption
line in the visible wavelength range between 300 nm and 600 nm.

14. The component according to claim 6 or 13, characterized in that the dopant
20 comprises one or more of the following substances: Cu, Sm and Nd.

15. The component according to any one of the preceding claims, characterized in
that the SiO; cover layer contains nanoscale crystalline particles.

16. The component according to claim 15, characterized in that the nanoscale
crystalline particles are diamond or are carbon nanotubes.

25 17. The component according to any one of the preceding claims, characterized in
that the SiO; cover layer contains aluminum, nitrogen, or carbon.
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tange of not nore than 500 pm preferably of not nore than 100 pm Si Q2
particles with particle sizes in the range between I 10 pmand 50 pm
accounting for the |argest volune fractd3on. 20. The nethod accor di ng to
claim18 or 19, characterized in that the SiQ2 particles are produced by
wet mlling S102 starting grains. 21. The nethod according to any one of
cl ai s 1818.0A puethed feraprogducingca pyants glassieempanesd withi  reflgeter laye, the
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spectral range, reby acconplishing a selective reflection of the reflector
| ayer. formation of the SiO; cover layer (7a; 9).

19. The method according to claim 18, characterized in that the SiO; particles
have patrticle sizes in the range of not more than 500 pm, preferably of not
more than 100 um, SiO; particles with particle sizes in the range between 1
10 pum and 50 ym accounting for the largest volume fraction.

20. The method according to claim 18 or 19, characterized in that the SiO;
particles are produced by wet milling SiO. starting grains.

21. The method according to any one of claims 18 to 20, characterized in that the
dried slip layer (7a) is vitrified in a hydrogen atmosphere.

15 22. The method according to any one of claims 18 to 21, characterized in that
dopants are added to the slip in the form of compounds containing aluminum,
nitrogen or carbon.

23. The method according to any one of claims 18 to 22, characterized in that at
least one dopant is introduced into the slip, the dopant producing optical
20 absorption in quartz glass in the ultraviolet, visible or infrared spectral range,
reby accomplishing a selective reflection of the reflector layer.





