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Thermally insulating materials of mineral fibres can be regarded as a three-
dimensional system of originally drop-shaped formations drawn into ones with
extremely low thickness-to-length ratios. The original formations arise by
dividing a liquid melt into large numbers of small particles whose dimensions
and shape depend on surface tension a of the melt, and on force F' which removes
the particles from the point of their formation. Force F depends on the mass of the
particle being formed and on the speed of its movemens. The relationships which
have been derived indicate that the calculated fibre thickness increases with the
third power of radius of the spherical part of the drop-shaped formation. To
raise the yield of the melt in the manufacture of mineral fibres, one should
therefore divide the melt into the largest possible amount of small-size particles.

INTRODUCTION

A significant position in the wide range of building materials is taken by thermal
insulations, and among those by materials of mineral or rock fibres. These comprise
a system of inorganic particles with an extremely low thickness-to-length ratio,
which are more-or less randomly arranged and contain large amounts of air in the
free space. The mutual positions of the fibres are usually fixed by a bonding agent,
mostly of organic origin [9]. The resulting macrostructure of such a material
determines its thermally insulating and mechanical properties. These depend
on the size of spaces between the individual fibres, the type of their mutual,bond
and last but not least on the fibre diameter and length, as well as on the presence
of other, non-fibrous particles [3].

The solid matrix of the fibrous thermally insulating materials consists of forma-
tions which are called fibres in a generally simplified way. In fact they are the
products of a technological process whose course can be described as follows:
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Fig. 1. System of fiberizing wheels for the manufacture of mineral fibres.
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A continuous stream of melt of natural or waste material is passed on to a system
of rotating disks (Fig. 1). Through contact with their circumference, it is divided
into small particles that are thrown away from the place of their formation while
becoming elongated into very slender formations. Their temperature decreases
and the fibrous shape is thus retained. In the case of mechanical failure of the
formation, the fibres are separated and discharged from the fiberizer by conveying
air, thus becoming partially separated from the larger unfiberized particles, the
granules [2, 4, 5, 6].

MATHEMATICAL INVESTIGATION OF THE PARTICLE SHAPE

In order to study the conditions determining the shape, diameter and possibly
also the length of the fibres, it is necessary to investigate the influences affecting
the melt reshaping process. The respective considerations are based on the idea
that in the course of melt disintegration, the particle is under the effect of force
F which removes it from the point of separation (Fig. 2). Under the effect of surface
tension the particle acquires a spherical shape at its remote end, and remains
joined to the original place where the change in shape occurred. This connection
is retained until the melt fails mechanically, i.e. when the fiberizing process is
concluded [1, 11].

In agreement with this concept, the particle is a rotative body. For the purpose
of the analysis, its drop-shaped form will be composed of the spherical part O—M
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Fig. 2. Creation of a drop-shaped formation on the rotating wheel.
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Fig. 3. Idealized drop-shaped formation — the result of the disintegrution process.

120 silikaty & 2, 1990



Maihematical Description of the Shape of Fibres Drawn from Inorganic Melts

(Fig. 3) and the M —L part of great slenderness, called fibrous or fibriform [11].
The investigation is aimed at:

— determining the shape of fibrous part M —L of the drop-shaped formation,
i.e. analyzing the function

y = f(2), (1)
which describes its surface curve:

— analyzing the coordinates zo, yo that determine the joint tangential point
of the surface curves of the two rotative sections, i.e. the spherical and the fibrous
ones of the drop-shaped formation (Fig. 6).

Analytical expresstn of the shape of a drop-shaped formation at an arbitrary
time is based on a static equilibrium of fcrces at its surface [8]. The individual
components of the state of equilibrium are the following:

— surface stress acting in the curved surface of the fibrous section in the plane
passing through the longitudinal drop axis;

— surface stress acting in the curved surface of the rotative formation in a plane
perpendicular to the former direction;

— inner overpressure in the drop-shaped formation.

The boundary conditions are defined by the common tangential area of the
spherical and fibrous sections of the drop-shaped formation at their point of contact
M, and by the condition that force # removing the particle from the point of its
inception, is transmitted by surface stress in the surface of the drop-shaped forma-
tion, i.e. by the strength of its surface layer. The force will be considered as being
independent of time in the course of the reshaping process. In the first approxima-
tion, the effects of variable melt temperature and the dynamic effects of flow
around the drop during the fiberizing will not be taken into account.

For the purpose of the analysis, the general concept of the equilibrium in the
droplet surface can be expressed as follows.

2
Fig. 1. The forces acting on a surface element of the drop-shaped melt particie.
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In plane z, y the following forces act on a surface element of drop-shaped forma-
tion with sides ds (Fig. 4):
Foy=Fos =0.ds [N], (2)

where ¢ is surface stress,; [N m~1].
'The two forces are at an angle df (Fig. 5), and produce the resultant force

F,z = 2F; .sindf [N], (3)
where

d
sin § — 2Riz, —] ¢ (4)

:and the surface curve radius is

e ! )

Fig. 5. Calculating conditions of forces acting on a surface element of the drop-shaped formation.

In a plane perpendicular to plane z, y, the same element is under the effect of
forces

Fys=Fy=0.ds=Fs [N], (6)
which are at an angle of . They have the resultant
Fp = 2F;; . sin g— [N], (M
where
T LI
Sln? o 27‘L [ ] (8)

and the length of the normal to the surface curve

o=yl +y2 [m] (9)

The element is finally also under the effect of internal overpressure of the drop-
shaped formation. The internal force due to overpressure per element amounts to

Fp=p.ds.ds [N], (10)

where p is the internal overpressure [Pa].
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The size of the overpressure is given by the curvature of the spherical part
of the droplet. It holds that

ds ds
p(d3)2 = 2F¢71*; + 2F03 % ’

1D
5 (

so that
p=22 [Pa, (12)
where 7 is the radius of the spherical part of the drop-shaped formation [m].
All three forces have identical directions and must be in a state of equilibrium,
Fax + Faz — Lf'p = 0. (N) (l?’)

Substitution of expressions (3) through (12) into equation (13) yields a relationship
for the shape of the surface curve of the fibrous part of the drop-shaped formation,

L_ + 3 1+ y’2]1/2 _L = 0. (14)
R v
Its solution gives after some modifikations following expresion:
2 4 —
(_y_) _m(l) Pt I ) (15)
Yo Yo Yo
M

Fig. 6. Desciiption of the connecting area between the spherical and the fibrous parts of the melt
formation.

This is an inverse transcendent, whose curvature and displacement in the coordinate
system are determined hy the first boundary condition. According to this, the
curve must pass through point M (Fig. 6) in which it has a common tangent with
the circumferential circle of the spherical drop section with radius 7. The coordinates
of point A are

Xo = T .COS Qi (m), (16)
Yo = 7 .8in @i (m). (17)
The central angle has the value
.1/t F
@r = arcsin l/2“; - (rad). . (18)
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Force F acting on the particle results from the centrifugal effect of the rotating
disk, and is defined as

4
F = 5 nr3gi Rew? (N), (19)
where g; is the melt density, [kg m—3],

R, is the radius of the fiberizing disk, [m],
w is the angular speed of the fiberizing disk [rad s-1].
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Fig. 7. Central angle @i vs. radius r of the spherical part of the drop-shaped formation.
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Fig. 8. The shape of the droplet in dependence on the radius of its spherical part.

In terms of spherical section radius r, the central angle ¢; was established numeri-
cally from equation (18) and the result is plotted in Fig. 7. The diagram indicates
that the value of the central angle increases with particle diameter r. The effect
of this relationship on the shape of the drop-like part of the particle is shown
in Kig. 8. In regions where ¢ approaches the right angle, no fibres are formed, only
particulate grains being produced. For the conditions specially chosen according
to Table I, this applies to particles with radii » > 0.535 mm.

124 silikdty &. 2, 1990



M athematical Description of the Shape of Fibres Drawn from Inorganic Melts

The second boundary condition allows the fibre thickness at the point of its
limit loading, or in other words at that of its tensile failure, to be determined

(Fig. 9). It holds that
2nyi0 . singp = F (N), ' (20)

where ¢ — 1.57 rad.

Table 1

The special conditions chosen for enumeration of general relationships
describing the fibre shape

Melt density ot = 2500 kg m™3

Radius of fiberizing disk R, = 0.180 m
Angular speed of fiberizing disk @ = 418.9rad s-!
Air density os = 1.24 kgm—3

Velocity ef particle leaving the surface of
the fiberizing disk (v is the oiroumferen-
tial velooity of the fiberizing disk)

w =0.lvms?

Fig. 9. Calculating conditions for determining the radius of the fibrous part of the drop-shaped
formation.
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Fig. 10. Calculated thickness of the fibre vs. the radius of the spherical part of the drop-shaped for-
mation.
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For the conditions given in Table 1 [7],
Y1 = 3,511 . 106 ¢3 (m).

The relationship y; = {(r) is plotted in Fig. 10, and shows that the theoretical
fibre thickness increases with the third power of spherical droplet radius r.

DISCUSSION

Within the framework of the theoretical treatment, a number of simplifications
were introduced and some essential facts not taken into account, namely:

— that the melt does not exhibit the properties of a Newtonian liquid;

— that the assumption of spherical shape of the drop-type formation is not
fully conformed to, as the deformation effects investigated in the fibriform section
also influence its spherical part;

— that the definition of force F does not involve all of the dynamic effects
acting on the particle. Also not included were the dynamic effects of the medium
which occur under the conditions of actual production;

-— the process is not isothermal. The considerations do not include changes
in physical properties at various temperatures of the formation being investigated.

In spite of the simplifications mentioned above, it is possible to formulate
conclusions which may be attributed a certain degree of validity even when taking
into account the limitations due to the static approach to the problem.

The central angle @ (Fig. 6) decreases with decreasing droplet radius, and this
relationship is associated with a significant increase in the lengthwise curvature

,’(0:\ pro r7=7mm
T —
MO,'I pro r‘011=0,1mm

X
Fig. 11. Two examples of the drop-shaped formation according to the derived analytical expression.
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Fig. 12. The simplified shape of the melt droplet facilitating further theoretical study.
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of the surface of the fibrous section close to point M. This is demonstrated by the
example shown in Fig. 11, as well as by the equations derived above. The example
represents the shapes of droplets of ¥ = 1mm and r = 0.1 mm respectively.
The scales are adjusted so as to make the images equal in size. The fibrous section
then shows the relative difference in the shape and the curvature close to point
M. Accordingly, in further investigations the drop shape can be replaced by a very
simple model consisting of well defined elementary bodies, namely a sphere and
a cylinder (Fig. 12).

On the other hand, with increasing radius r of the spherical part O—M of the
droplet (Fig. 3), the central angle ¢; will approach the right angle, and the fibrous
section will take the form of a cylinder whose radius will converge to the value
of r.

The practical significance of the two findings lies in theoretical verification of the
empirical rule according to which creation of finer fibres and attainment of higher
yields requires primary division of the melt into the largest possible amount of
small-radius particles.

CONCLUSION

The basic similarity of the theoretical shape characteristics of mineral fibres
and grains to the actual ones seems to justify further study of the relationships
between the fibre shape and the force acting on a melt particle, while taking into
account the kinetics of fiberizing, the conditions and phenomena involved in the
actual anisothermal process, etc.
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MATEMATICKY POPIS TVARU VLAKEN Z ANORGANICKE TAVENINY

Karel Strnadel
S. p. Stavebni izolace Praha, 145 00 Praha 4

Vl1dknité tepelné izolace z anorganickych tavenin vznikaji v podstaté tak, Ze kompaktni
utvar tekuté taveniny se pohybuje velkou rychlosti ve sméru proti povrchu rychle rotujiciho
vélee (obr. 1). Dynamickymi uéinky pFi rdzu se tavenina rozdéli na mnozstvi drobnéjdich ééastic
a ty jsou déle vrhany silou F mimo misto rdzu (obr. 2). Vlivem povrchového napéti taveniny se
odlétajici ¢astice formuji do kapkového tvaru, u néhoz lze rozlisit kulovou ¢dst O—M a na ni
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navazujici velmi dtihlou vldéknovou &ast M—L — (obr. 3). Soudasné se snizuje teplota taveniny
a vznikly tvar, zejména jeho 8tihld Cast, je tak konzervovan. Jeho analytické vyjddreni vychazi
z rovnovahy sil pusobicich na element povrchu &astice (obr. 4. a 5). Okrajové podminky uréuje
jednak bod M (zo, ¥o) (obr. 6), v némz mé 8tihlé a kulové ¢ést kapkového utvaru spoleénou teénu,
jednak predpoklad o soumérnosti 5tihlé ¢ésti podle roviny L (obr. 3). Reseni rovnice povrchové
ktivky y = f(z) vede na inverzni transcendentu

2 4 J—
(L) — In (L) — o= 2,3", + 1.
Yo Yo Y

Poloha bodu M je uréena stfedovym dhlem (obr. 6).

/1 F
Pk = aresin 1 - —_

2o r

kde sila F je zavisld na hustoté taveniny, rozméru vznikajici édstice, poloméru rozvléknevaciho
kotoute a frekvenci jeho otddeni. Zavislost ypx = f(r) je vyjédiena graficky na obr. 7. Vyplyvé
£ ndj, ze se u Castice s vétdim polomérem r zvétsuje i sttedovy thel @i. Tim se méni tvar kapky,
jak je naznaceno na obr. 8. V krajnim pripadé, pro ¢ — 1,57 rad, nelze otekdvat tvorbu vldkna,
ale pouze vznik nerozvlaknénych &éstic. Pro zvlastni zvolené podminky podle tab. I. to nastava
pii r > 0,535 mm. Pro stejné podminky je polomér vldékna v mist® jeho mechanického poruseni
(obr. 9).

Y1 = 3,511 . 106 .r3,

Tato zavislost je naznacena na obr. 10. Pro ziskédni malych tlousték vldken a dosazeni v&t&i
vytéznosti taveniny pii jejim zpracovani na izolaéni latky pomoci rotujicich kotoucu je tedy
tieba dosdhnout co nejvétsiho mnozstvi ¢astic s co moznéd nejmensim prumeérem.

Z obr. 8 vyplyv4, ze se u ¢astic malych prumeéru zvétsuje jejich podélné zakriveni v blizkosti
bodu M. Vyraznéji to predstavuje priklad na obr. 11. Dva kapkové utvary o poloméru r = 1
a ¢ = 0,1 mm jsou nakresleny v ruzném méritku tak, aby se jejich kulové ¢ésti na obrdzku ztotoz-
novaly. U vldknovych ¢asti jsou pak zretelnd patrné jejich relativni tvarové rozdily. Podle toho
je mozné pro dalsi ivahy nahradit skute¢ny kapkovy tvar malych ¢éstic jednoduchym modelem
z koule a vélce (obr. 12).

Pres zjednodusujici predpoklady, mezi néz patfi pfedevsim izotermické pojeti, omezeni dy-
namickych vlivi na samotny réz, prisouzeni newtonskych vlastnosti taveniné a jiné, potvrzuje
shoda teoretickych poznatku s praktickymi zkuSenostmi zédsadni platnost odvozenych zavislosti.

Obr.
Obr.

1. Systém desintegraénich kotouést pro vyrobu minerdlnich vidken.

2. Vznik kapkového utvaru taveniny na rotujicim kotoudi.

Obr. 3. Idealizovany kapkovy utvar — vysledek desintegraéniho procesu.

Obr. 4. Sily pusobici na element povrchu kapkového utvaru taveniny.

Obr. 5. Vypocetni podminky sil puisobicich na element povrchu kapkového utvaru

Obr. 6. Popis styéného mista kulové a vldknové édsti kapkového wtvaru taveniny.

Obr. 7. Zdvislost stfedového uhlu @ na poloméru r kulové éasti kapkového utvaru.

Obr. 8. Tvar kapkového utvaru v zdvislosti na poloméru jeho kulové édsti.

Obr. 9. Vypocetni podminky pro stanoveni poloméru vldknové édsti kapkového utvaru taveniny.
Obr. 10. Zdvislost vypoltové tloustky vidkne ne poloméru kulové édsti kapkového utvaru.
Obr. 11. Dva pFiklady tvaru kapkového dtvaru podle odvozeného analytického vyjddreni.
Obr. 12. Zjednoduseny tvar kapkového utvaru usnadiiujici dulsi teoretické vvahy.
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MATEMATUYECKOE OITUCAHUE ®OPMbBI BOJIOKOH
U3 HEOPTAHUYECKOIO PACIIJIABA

Kapea Crprane:

Coy. npednp. Cmpoumearvrsvie uzonayuu Il paza, 145 00 Hpaza

BoilokHHCTHE TemTOM30IANMOHHbIe MAaTepHaisl U3 HEOPraHMYeCKMX paciiiaBoB oOpasy-
I0TcA B CYMIHOCTH TaKHM 00pI3oM, 4ro KOMIIAKTHOe o0Opa3oBaHHe TEKYy4Yero paciiaBa
ABHKeTCS ¢ 00JIBMONA CKOPOCTHIO B HAIPaBJIeHMA IIPOTUB IIOBePXHOCTH OLICTPO BpalIaolle-
rocsa mMeHTpPoOe:kHOTO Basika (puc. 1). B pesyirrare nuHaMmdecKoro jeiicTBHA NpH yxape
pacmiaB pasje;1derTcA Ha 00JIpIIOe KOJIMdIecTBO 00Jlee MEJIKMX 9AacTHI[, KOTOpHIe jaliee IOJ
JeitcTBHeM cuiisl F BHiKYTcA Ha gpyroe Mecro (puc. 2). Ilop BiIMAHMEM II0BePXHOCTHOIO
HANPAMKEHAA JieTANIHe 4acTANL MPHOSP2TAOT KamieBHaHYy0 ¢GopMy, Y KOTOPOH MOKHO
pasinm4arh IMapoBuAny© 9acts O—M u BechbMa ' OKyI10 BOJIKHACTYIO 4acTh M—L, KoTopad
ABJIAETCST IPOI0JIKeHNeM MepBoi dacTu (puc. 3). OTHOBpeMeHHO IIOHMKAeTCA TeMIepartypa
pacmiaBa ¥ o6pa3oBaBmiA:A opva, MM2HHO ee ruOKas 4acTb TaKMHM 00pa3oM KOHCepBH-
pyercd. Ee aHaJiuTHIecKOe onpeeeHile OCHOBRIBA eTCSL HA PABHOBECHH CHJI, JeHCTBYIONIMX HA
9JIeMeHTADHYIO0 YacTh [I0BeDPXHOCTH JacTHIEl (puc. 4 m 5). Kpaeskle yciioBHA ompejesIsioTcs
¢ OjiHOi cTOpoHH TOYKOH M (%0, yo) — puc. 6, B KOTOpO#i ruOKkas W Mapoo0pasHasA TacTd
KAINIeBUTHOX (PopMbI MMeIOT OOMIy0 KacaTellbH YIO, ¢ JAPYroil CTOPOHBI IpeJIOoJIoKeHAeM
OTHOCHTEJIFHO CHMMETPHUYHOCTH THOKOM B cOIVIa CHM ¢ INIOCKOCTbI0 L — puc. 3. Pemenne
10BePXHOCTHOM KPHBOH y = f(x) BefeT K MHBepC HOHHOMY TPaHCUEHJICHTY

2 4 —
(L) —m (L) -2z
Yo Yo yo

ITonoxenne Toaxku M ompedelAeTcA TeHTPAJILHBIM YyriioM (pHc. 6).

= arcsin 1 F
Pr = 2ne r ’
rie cu;la F 3aBHCHT OT INIOTHOCTH paciiaBa, pasmepa obpa3ylomlelicsl 9acTHIlb, apaMeTpa
1IeHTPOOEeKHOT0 BaJIKA M JACTOTH ero 000poTOB. 3aBHCHMOCTb @x = f(r) rpadudecku BsIpa-
/KeHa Ha puc. 7. VI3 pucyHKa ciegyer, 9TO y 9acTHOE ¢ 0OJIMIMM IMApaMeTpPOM r yBeJIMdH-
BaeTCA U LeHTPAILHBIA yroll . B peayisTate Toro m maMeHsAeTcA opMa KAIJIM, KAK BTO
npuBoauTcs Ha puc. 8. B kpaiiEeM ciaygae, npu @i — 1,57 rad, Heip3a mpemmosiaraTh
obpasoBaHie BOJIOKHA, JIMNIb TOJIBKO 05pasoBaHAe HepacY/IeHEHHBIX BOJIOKHACTHIX JAaCTHIL.
ITpu oco6o moZ05GpaBHLIX YyCIOBHAX corviacHO Tadi. I aro mpoxomut mpu » > 0,535 mm. Ilpn
OMMHAKOBLIX YCJIOBUAX FlapaMeTp BOJIOKHA MMeeTcA Ha MecTe ero MeXaHH4ecKOI'o HapyIleHus

— puc.
Y = 3,511 . 105 . rj.

YioMaHyTad 3aBHCHMOCTH HPUBOAATCA Ha puc. 10. [[ A Toro, 4robHl mONyIATH BOJIOKHA
He00IbII0N TOMUMHLL M BHIZOKYO0 IKCILIOATAIHIO PACIJIABAa IPH ero mepepaboTKe B H30JI-
ANMOHHEIE MaTepPHAalIs] ¢ IIOMOM(H'0 BPAUIIOMUX:H I[eHTPOOEKHBIX BaJKOB OKA3bIBaeTCHd
HeoOXOMMMbAIM MOJIYYaTh 110 BO3MOMKHOCTH HamboJiblllee KOJIMYECTBO YACTHIl ¢ HAMMEHHIIMM
THaMeTPOM.

U3 puc. 8. ciejiyeT, 4TO Y 9aCTHLL C H e GOJIBIINM (MAMETPOM YBe/IMYHBACTCA MX MPOKOJIBHOE
HCKpuB.IcHMe BO:u3dM Touk# M. BoJsiee HarJsiiHO 3T0 3aMeTHO Ha IpuUMepe, IPHBOXAMOM
Ha puc. l1. [IBe xaiieo6pasHsie Gopvsl mapamerpoM r = 1 u r = 0,1 MM H300pakaroTCA
B pa3HOM Maciurabe TakuM 00pa3oM, 9TOSHl MX II1POBH[HEIE 9aCTH HA PHCYHKe COBIIAJIAJIH.
OiHAKO Yy BOJIOKHHCTHIX d3cTeil 0oJjiee 3aMeTHSI MX OTHOCHTEJIhHbIe DPA3JIMuMA (HOPMBL.
CorilacHO TOMY MOKHO JUIA jjaJIbHeHINero KMcc.Ie[0BAHMA 3aMEHUTH [eHCTBHTEJIBHO Kallle-
00pa3ayo opMy HeJOILIINX YACTAT] HeCJIOMKHOM MO (1510, COCTOAMEN U3 Mapa ¥ MAINHLDPA
(puc. 12).

HecmoTps Ha ympowmaro:mus npe;lIoMeHus, K KOTOP hIM OTHOCATCA LpekAe BCero u3o-
TepMHYECKOe I[IOHMMAH:e, OI'paHAYeHHe [(MHAMIMSCKHX BJIMAHMA Ha yJap, NpeioMKeHHe
cBoificTB HploTOH2 y pacmiaBa # jp., MOATBepXaeT COBUAJeHHE TEOPETUIECKHX 3HAHMI
¢ OPAKTHMYeCKAM OHbLITOM HNPUHITMNAAILHYIO JCHCTBHTEJhHOCTh BhIBE/(eHHBIX 3aBHCHMOCTEH.
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Puc. 1. Cucmema 0eaunmezpayUoHHBIT 6AAK08 0AR NOAYUEHUR MUHEPAALHLIL B0LOKOH.

Puc. 2. O6pasosarue xanaesudHoii fopmbl pacnaaea Ha ¢pawyaro}eMcs eanxe.

Puc. 3. Hdearvnas kanaesudnas gopma — peayadmam 0e3UHMeEZPAYUOHRHOZ0 NPOYECCca.

Puc. 4. Cuaw, deiicmeylouue Ha wacmp noseprrocmu Kanaeobpaaroli gopmbl pacnaasa.

Puc. 5. YVcaosusa pacvema cusn, Oeiicmeyloumu Ha 4acmb noeePprHOCMU KanaesudHozo 06paso-
€arus.

Puc. 6. Onucanue cmexcHozo mecma waposudHoli U 60A0KHUCMOU wacmell Kanaesulrozo

06paszosanus pacnaaea.

Puc. 7. Basucumocmdv YyeHmMpaibHo20 Yeaa @r oM napamempa v waposudHoil wacmu xanse-
€UOH020 06pA30BANHUR.

Puc. 8. Popma kanaeeudrozo 06paszosanHul 3a6UCUMOCU OM NAPAMEMPA €20 ULAPOSUTHOL
wacmu.

Puc. 9. YVcaosun pacuema Oan onpedeieHUR napamempa 6040KHUCMOLU 4aACMU KANAesUOHO 20
o6pazoeanus pacnaasa.

Puc. 10. Sasucumocmd pacwema moswpUNbl 60M0KHA OM napamempa waposudHol wacmu
xanaesudHozo 06pasosarus.

Puc. 11. Jea npumepa opmbl Kan.iesudrozo o6pasosanHus Co24acHO 6bI6EO0EHHOMY AHAAUMU-
ueckomy onpedeaeHulo.

Puc. 12. Y npowgennas gopma xanaesudnozo 06paszosarnus, npedHasnaweHiar 0.an daabreliue 20
meopemuNecko20 ucc.aedosarus.

Recenze knih

W. F. HEMMINGER, H. K. CAMMENGA: METHODEN DER THERMISCHEN
ANALYSE (Metody termické analyzy). 299 str., 181 obr., Springer-Verlag, Berlin, Heidelberg,
New York, Tokyo, Paris, 1989.

Metody termické analyzy jsou znamenitym néstrojem k FfeSeni rozmanitych cher;:mickych pro-
blémi & v mnohych oborech jsou dnes zcela nepostradatelné. Zémérem autoru bylo poskytnout
étendri, ktery se touto experimentélni technikou hodl4 zabyvat, piehled o sou¢asném stavu vy-
voje téchto metod, a také o moznostech jejich vyuZiti v praxi.

Po vymezeni pojmu ,,termické analyza‘¢ a vysvdtleni principu jednotlivych méficfch metod
seznamu]i autofi étendie se zplisoby interpretace experimentalnich méfenf vychézejicimi z pojeti
klasické termodynamiky, déle s experimentélni technikou jednotlivych metod — termogravi-
metrie, DTA, DSC, dilatometrii — a také s technikami, které k analyze f4zovych pfemén probiha-
jfeich pfi ohfevu zkoumaného materidlu pouzivaji specidlnich technik mikroskopickych, difraké-
nich, magnetometrickych aj. U kazdé ze zminénych metod je vysvétlen princip, popséno pouzi-
vané zafizeni, zpisob vyhodnoceni vysledkl a moZnosti vyuZiti. Samostatna kapitola je vénovéna
studiu chemické kinetiky a daldi pak vyuziti metod termické analyzy k identifikaci latek a posu-
zovéni jejich éistoty. Kniha poskytne étenéii opravdu vystizny pfehled o souéasném stavu vyvoje
metod termické analyzy a pomuzZe mu nalézt nové moznosti jejich vyuziti v oboru, v némz &tenéd
sém pracuje. N

Vi. Satava
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