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Thermally imulating materials of mineral fibrea can be regarded as a lhru
dimensional system of originally drop-ahaped formations drawn imo ones with 
extremely low thickness-to-length ratios. TM original formalions arise by 
dividing a liquid melt into large numbers of 11mall particlea whose dimemiona 
and shape depend on surface tenaion <1 of the melt, ar,d on force F which removu 
the partwle8 from the point of their formation. Force F depends cm the ma88 of the 
particle being formed and or, the speed of its movemenl. The relationships which 
have been derived indicate that the calculated fibre thickness increasea with lhe 
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 
th.refore divide the melt into the largeat possible amount of 11mall-aize parliclu. 

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 [fl]. 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 mutualrbond
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: 

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. I). 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 [I, 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 0-M 

120 

Fig. 2. Creation of a drop-shaped formation on the rotating wheel. 

I 

I 

L 

X 

Fig. 3. Idealized drop-shaped formation - the result of the d,isintegration process. 
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(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(x), (1) 

which describes its surface curve: 

- analyzing the coordinates x0, y0 that determine the joint tangential point
of the surface curves of the two rotati,e sections, i.e. the spherical and the fibrous 
ones of the drop-shaJ?ed formation (Fig. 6). 

Analytical expressfbn of the shape of a drop-shaped formation at an arbitrary 
time is based on a static equilibrium of forces 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 bound1try conditions 11,re 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 F 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. 

y 

X 

Fig . .J. The foras acting on a aurface elemwt of the drop-shaped melt parlidt. 
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In plane x, y the following forces act on a surface element of drop-shap::>d forma
tion with sides ds (Fig. 4): 

F
al = F 

a2 = <1 • ds [N], (2) 

where a is surface stress,• [N m-1]. 
"The two forces are at an angle d/J (Fig. 5), and produce the resultant force 

F,,:,; = 2Fa1 , sin d{J 
where 

sin p = __ 
ds _

2RL

:and the surface curve radius is 

(1 + y'2)3/2 RL=----
y" 

[N], (3) 

[-] (4) 

[m]. (5) 

d/3 

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

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

Fa3 = Fu4 = <1 .  ds = Fa1 

which are at an angle of '1/J· They have the resultant 

[N], 

Faz = 2Fa1. sin � [N], 

where 
. tp ds 

Sln- = --
2 2rL [-] 

and the length of the normal to the surface curve 

rL = '!J vc+ y'2 [m]. 

(6) 

(7) 

(8) 

(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 

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. rt holds that 

ds d8 
p(ds)2 = 2Fa 1�

2
r + 2Fa321

, (lll 

so that 
<1 p=2-. 
r 

[Pa.], 

where r is the radius of the spherical part of the drop-shaped formation [m]. 

(12) 

All three forces have identical directions and must be in a state of equilibrium, 

Fax+ Faz-Fp = 0. (N) (13) 

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, 

y" 2 , 1 +-[l + y2]1/2 __ = 0.
(1 + y'2) r y 

Its solution gives after some modifikations following expresion: 

( :J 2-1n(�r

IM 

= 2r x-xo + 1. 
y� 

(14) 

(15) 

X 

Fiy. G. Dc,c,·,"ption of the con11ec!i11y area betu·een the spherico./ and the fibrou.s ports of the melt 
.fonnation. 

This is an inverse transcendent, whose curvature and displacement in the coordinate 
systPm are determined hy the first boundary condition. According to this, the 
cnne must pass through point Jlif (.Fig. 6) in which it has a common tangent with 
the circ11mferential circle oft he sphcrieal drop section with radius r. The coordinates 
of point Jlf are 

.To = r . cos rp1c 

?Jo = r . sin rp1c 

The central angle has the Yalue 

Silikaty f. 2, 1990 

V
--··� 

. 1 F 
(j)lc = arcsm 

2rta r 

(m), 
(m). 

(rad). 

(16) 

(17) 

(18) 
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Force F acting on the particle results from the centrifugal effect of the rotating 
disk, and is defined as 

(N), 

where (!t is the melt density, [kg m-3], 
Re is the radius of the fiberizing disk, [ m ], 
w is the angular speed of the fiberizing disk [ rad s-1]. 

Fig. 7. Central angle <pk vs. radius r of the spherical part of the drop-ahaped formation. 
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Fig. 8. The shape of the droplet in dependence on the radiWJ of its spherical part. 

(19) 

In terms of spherical section radius r, the central angle rp1; was esta.blished 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 Fig. 8. In regions where <pk approaches the right angle, no fibres are formed, only 
particulate grains being produced. For the conditions specia.lly chosen according 
to Table I, this applies to particles with radii r > 0.535 mm. 
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The second boundary condition allows the fibre thickness at the point of it11 
limit loading, or in other words at that of its tensile failure, to be determined 
(Fig. 9). It holds that 

(N), 
where cp -+ 1.57 rad. 

Table I 

The special conditions chosen for enumeration of general r0l1ttionllhip1 
describing the fibre shape 

Melt density /?t = 2500 kg m-3 

Radius of fiberizing disk R, - 0.180 m 
Angular !!!peed of fiberizing disk w = 418.9 ra.d s-1 

Air density I?• = 1.24 kg m-3 

Velocity of particle leaving the eurface of 
the fiberizing disk (ti is the oiroumferen- w - O.lv m ,-1 
tial velocity of the fiberizing disk) 

(20) 

Fig. 9. Calculating conditions for determining IM radiu., of the fibroua parl of th8 drop-shaptd 
.formation. 
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Fig. 10. Calculated thickness of the fibre vs. the radius of the spherical part of the drop-shaped .fo1'
mation. 
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Jror the conditions given in Table I [7], 

Yi = 3,511 . 106 r3 (m). 

The relationship Yl = f(r) is plotted in Fig. 10, a.nd 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 <pk (Fig. 6) decreases with decreasing droplet radius, and this 
relationship is associated with a significant increase in the lengthwise curvature 

y 

=0,1mm 

X 

Fig. 11. Two examples of the drop-shaped formation according to tM derived analytical ezprunon. 

Fig. 12. The simplified shape of the melt droplet facilitating further theorelical 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 r = 1 mm 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 0-M of the 
droplet (Fig. 3), the central angle cp;; will approach the right angle, and the fibrous 
section will take the form of a cylinder who;e 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. 

R efer ences 

(l] Beglyarov E. M.: Strojitelnyje materialy 8 26 (1979). 
[2] Chernushkin 0. A., Kurganov A. M.: Strojitelnyje materialy 5, 30 (1969).
[3] Knezek J.: Analysis of Mutual Relationships between Basic Physical Properties of Inorganic

Fibre Products from the Standpoint of Optimizing their Utilization (in Czech), Research
Institute of Building Materials, Brno 1978.

[4] Kulago A. E.: Strojitelnyje materialy 11, 28 (1974).
[5] Kula.go A. E., Myasnikov V. P.: Strojitelnyje materialy 8, 27 (1980).
[6] Kulago A. E., Zaytseva L. I., Lichkov A. M., Epikchin V. E.: Strojitelnyje materialy 5, 6 

(1980). 
[7] Lehner J., Sury L.: Silicate Fibres (in Czech), SNTL, Prague 1975. 
[8] Smetana J.: Hydraulios (in Czech), Academia, Prague 1957.
[9] Strnadel K.: Sklo a keramika 33, 13 (1983).

[10] Strnadel K.: Ste.vivo 60, 53 (1982).
[11] Strnadel K.: Baustoffindustrie 30, 91 (1987).

MAT EMATICKY POPIS TVARU VLA.KEN Z ANORGANICKE T AVENINY 

Karel Strnadel 

S. p. Stavebni izolaoe Praha, 145 00 Praha 4

Vlaknite tepelne izolace z anorganickych tavenin vznikaji v podstate tak, ze kompaktni 
utvar tekute taveniny se pohybuje velkou rychlosti ve smeru proti povrchu rychle rotujiciho 
valce (obr. 1). Dynamickymi ucinky pri razu se tavenina rozdeli na mnozstvi drobnejsich castfo 
e. ty jsou dale vrhany silou F mimo misto razu (obr. 2). Vlivem povrchoveho napeti taveniny se 
odletajici i\astice formuji do kapkoveho tvaru, u nehoz lze rozlisit kulovou cast 0-M a na ni
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nBvazujici velmi stihlou vlaknovou cast M-L - (obr. 3). Soucasne se snizuje teplota taveniny 
a vznikly tvar, zejmena jeho stihla cast, je tak konzervovan. Jeho analyticke vyjadfeni vychazi 
z rovnovahy sil pusobicich na element povrchu castice (obr. 4. a 5). Okrajove podminky urcuje 
jednak bod M (xo, Yo) (obr. 6), v nemz ma stihla a kulova cast kapkoveho utvaru spolecnou tecnu, 
jednak predpoklad o soumernosti stihle casti podle roviny L (obr. 3). Reseni rovnice povrchove 
krivky y = f(x) vede na inverzni transcendentu 

( � r - In ( :. r =
x�xo 

2r - -
2

-- + 1. 
Yo 

Poloha bodu M je urcena stredovym uhlem (obr. 6). 

• . 11 
l F 

<p1c = arusm -----,
21t<1 r 

kde sila F je zavisla na hustote taveniny, rozmeru vznikajici castice, polomeru rozvlaki10vaciho 
kotouce a frekvenci jeho otaceni. Zavislost "'" = /(r) je vyjadfena graficky na obr. 7. Vyplyva 
z nej, ze se u castice s vetsim polomerem r zvetsuje i stfedovy uhel <p1c. Tim se meni tvar kapky, 
jak je naznaceno na obr. 8. V krajnim pfipade, pro <pk --,. 1,57 rad, nelze ocekavat tvorbu vlakna, 
ale pouze vznik nerozvlaknenych castic. Pro zvlastni zvolene podminky podle tab. I. to nastava 
p:fi r > 0,535 mm. Pro stejne podminky je polomer vlakna v miste jeho mechimickeho poruseni 
(obr. 9). 

Y1 = 3,511. 10•. r'. 

Tato zavislost je naznscena na obr. 10. Pro ziskani malych tloustek vlaken a dosazeni vetsi 
vyteznosti taveniny pri jeJim zpracova.ni na izolacnf latky pomoci rotujicich kotoucu. je tedy 
tfeba dosahnout co nejvetsiho mnozstvi castic s co mozna nejmen.sim prumerem. 

Z obr. 8 vyp)yva, ze Se U i"Jastic malych prumeru ZVetsuje jejich pode)ne zakfivenf V bJizkosti
bodu M. Vyrazneji to pfedstavuje pfiklad na obr. l 1. Dva kapkove utvary o polomeru r = 1 
s r = 0, 1 mm jsou nakresleny v ruznem mefitku tak, aby se jejich kulove Msti na obrazku ztotoz
novaly. U vlaknovych casti jsou pak zfetelne patrne jejich relativni tvarove rozdily. Podle toho 
je mozne pro dalsi uvahy nahradit skutecny kapkovy tvar malych castic jednoduchym modelem 
z koule a valce (obr. 12). 

Pres zjednodusujici pfedpoklady, mezi nez patri pfedevsim izotermicke pojeti, omezeni dy
namickych vlivu na samotny raz, pfisouzeni newtonskych vlastnosti tavenine a jine, potvrzuje 
shoda teoretickych poznatku s praktickymi zkusenostmi zasadni platnost odvozenych zavislostf. 

Obr. 1. System desintegracnfoh kotoucu pro vyrobu mineralnich vlaken.
0/Jr. 2. Vznik kapkoveho utvaru taveniny na rotujicim kot-Ouci. 
Obr. 3. Idealizovany kapkovy utvar - vysledek desintegracniho procesu.
Obr. 4. Sily pusobici na element povrchu kapkoveho utvaru taveniny. 
Obr. 5. Vypocetni podminky sil pusobicich na element povrchu kapkoveho utvaru 
Obr. 6. Popis stycneho mista kulove a vlaknove casti kapkoveho utvaru taveniny. 
Obr. 7. Zavislost stfedoveho uhlu <pk na polomeru r kulove casti kapkoveho utvaru.
Obr. 8. Tvar kapkoveho utvaru v zavislosti na polomeru jeho kulove casti. 
Obr. 9. Vypocetni podminky pro stanoveni polomeru vlaknove casti kapkoveho utvaru taveniny.
Obr. 10. Zavislost vypoctove tloulit'ky vlakna na polomeru kulove casti kapkoveho utvaru.
Obr. 11. Dva pfiklruiy tmru lcapkovchu utvaru podle odvozeneho analytickeho vyj,tdfeni.
Obr. 12. Zjednoduseny tvar kapkoveho utvaru usnadnujici clalJi teoreticke uvahy.
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,\,IATEMATllqEC ROE OIIHCAHHE lDOPMbl BOJIOROH 

tt:3 H EOPr AH tt:qECR oro PAC II JIABA 

RapeJI CTpHa):\e.'I 

Golf. npeonp. CmpoumeJl,bl·tMe uao.11,.ii7.tuu II paaa, 145 00 JI paaa 

BoJIOKHllCTbie TBIIJIOll30JllII.(IIOHHble MaTepIIaJihI ll3 HeopraHHqecKHX pacmiaBOB o6pa3y
I0TClI B cyIIIHOCTll TUKIIM o6pJ.30M, qro KOMIIaKTHOe o6pa30BaH1Ie TBRY'Iel'O pacnJiaBa 
iJ.BlllKBTClI c OOJibillOH CROpOCTbIO B HarrpaBJieHlllI npOTllB IlOBepxHOCTll 6b!CTPO Bpaw;arow;e
roclI qeHrpo6emHciro BaJIKa (pHc. 1). B pe3yJI1,r aTe p;uHaMHqecRoro 11eiicTBHlI rrpII y;:t.ape 
pacrmaB paa):\e.:rnerclI Ha 60JI1,moe KOJIHqecTBO 60 JJee MNIKHX qacTHI.(, KOTOphle 11aJiee ITOJ:l 
ABHCTBlleM CllJibl F /J.BlllKYTClI Ha 11pyroe MBCTO ( pHc. 2). II011 BJIHHHHBM IlOBepxHocruoro 
HanpmReHHlI JIBTlIIIIIIe qacT.III.(f,I np1rn5para ror R amieBll/J.HYIO qiopMy, y ROTopoii: MOlKHO 
paa.1rnqarb mapOBHIJ;HYIO qacrb 0-M H BBCbMa I'll 6Ry10 BOJJKHHCTYIO qacTb M-L, ROTopalI 
lIBJIHBTClI npO)];OJIJReHHBM nepBOH qacTH (pn:c. 3 ). 0;:t.HOBpeMeHHO IIOHlllKaerclI TeMnepaTypa 
pacn.ITaBa ll o6pa30B1BilllfI::lI qiop:,n, HM3HHO ee rH6KaH qacTb T3RHH o6pa30M ROHcepBH
pyerclI. Ee aHaJIHTHqecK08 orrpep;erremre OCH0Bh!Ba BTCH Ha paBHOBBCIIH CHJI, p;eii:cTBYIOIIIIIX Ha 
3JIBM8H1".IPHYIO 'IaCTb IIOBep:rnocTH qacTHI.(1,1 (pm. 4 ll 5). RpaeBh!e ycJIOBHlI orrpe;:t.eJIHIOTCH 
C o,r�HOH. cropoHbl TOqKOH M(xo, yo) - pn:c. 6, B KOTOpoiI rH6KaH H nrnpoo6pa3HalI qacT.H 
Ra!IJIBB.II)J;HOH qiopMbI HMBIOT o6myro RaCaT8JibH y10, C gpyroiI cropOHbI rrpep;IIOJIOlKBH.IIeM 
OTHOCIITBJJbHO CHMMeTpHqHOCTH rII6KOH B corJia Cllll c IIJIOCKOCTblO L - pHc. 3. Pememre 
IIOBepxHOL',THOH KPIIBOH y = f(x) Beger K llHBepcHOHHOMY TpaHcI.(eH;.i;eHTy 

(JL)2 - In (_Jf_)4 = 2r x - xo + 1. 
Yo Yo Y; 

IIo.:rnmeHHe TOqKll M orrpe,lleJilI3TClI I.(eHrpaJibHhlM yrJIOM (pHc. 6) . 

. v-1/? 
<pk = arcs1n -

2
-- - , 
rta r 

rµ,e cH.:rn F :iaBHCHT or IIJIOTHOCTH pacnrraBa, pa3Mepa 06paay10w;eii:c11 qacTHllhI, rrapaMeTpa 
UeHrpo6emH01'0 BaJJKa H qacTOThI ero o6opoT0B. 3aBHCHMOCTb <pk = f(r) rpaqiHqecKH BL!pa
meHa Ha pHc. 7. Ha pHcyHKa CJ1e11yer, qro y qacTHI.(hl c 60JII,IIIHM rrapaMeTpOM r YBBJIHqH
BaeTCH II I�eHrpaJibHbIH yroJJ <pk. B peayJI1,TaTe Toro H II3MeHHBTCH qiopMa }(aIIJill, KaK 3TO 
rrpn:BO;J;HTU! Ha pHc. 8. B Kpaii:HeM cJiyqae, rrpII <pk --,.. 1,57 rad, HBJIL3lI npegrroJiaraTh 
o6pa30BaHire BOJIOKHa, JIHillb TOJlhKO o5pa30BaH11e HepacqJieHeHHI,IX BOJIOKHIICThIX qacTHI.(. 
IlpII oco6o rro;.i;o6paHHblX ycJIOBHlIX COI'JiaCHO ra6JI. I 3TO rrpOXO)J;HT rrpH,. > 0,535 MM. I1pH 

0/J.HHaKOBhIX ycJIOBlllIX 11apaMeTp BOJIOKHa HM08TCH Ha MBCTe ero MeXaHn:qec:KOI'O HapymeHHll 

- pHC. 9. 
Yi = 3,511 . 106• r3. 

¥IIOMlIHYTall 3aBHCIIMOCTI, rrpHB0;�11rc:lI Ha pn:c. 10. ,II; Jill Toro, qro61,1 IIOJiyqHTh BOJIOKHa 
He60Jibl!IOH TOJI�IIHl,I ll Bf,COKYIO 3KCIIJIOaraqmo pacn JiaBa rrpu em nepepa60TKe B H30JI
HI.(HOHHbie MaTepn:aJibl C IIOMOTI(b� Bp11q1ro'.qlIX,\II I(8HTpo6emHhIX BaJIKOB OKa3I,IBaeTClI 
Heo6XOJI;HMhIM rroJiyqar1, ITO B03MOJKHOCTH HaI160J1bl!1ee KOJillqecTBO qacTHll C HaHMBHI,IIIHM 
)lHaMeTpOM. 

lfa puc. 8, CJieiJ.YCT, '!TO y 'I<lCTllq C H e  60JlhlllHM /J.lHlMeTpOM YBBJIIl'l.HBaCTCH llX rrpo;:t.OJII,HOe 
llCKpIIBi!CHHe B0JilI3H TO'IKII M. BoJiee H ar JIH/.(HO 3TO 3aMeTHO Ha rrpHMepe, np1rnop;m,,:0M 
Ha pm;, 11. ,Il;ee Karr.:reo6p13Hhle qiop:111,1 rrapaMeTpOM r = 1 ll r = 0,1 MM Hao6pamaroTcll 
B pa3HOM Maclllra6e TilKllM o6pl30M, qro5u IIX IIIlpOBil)l Hbie qacTH Ha pHcyHKe COBirap;aJIH. 
Oµ;HaKO y BOJIOKHIICTb!X qacrnii: 6orree 3aMeTHbI ll X O THOCllTBJil,Hhle pa3JIH'l.HH qiopMLI. 
CorJiacHO TOMY MOlRHO )lJilI 11aJibHeii:mero IICC.,Ci-(OB,lHlllI 3aMeHHTh )leHCTBHTellbHO Karme
o6paanyro qiopMy H800ifolllllX 'IaCTlll� HBCJIOlKHOH M0;..(8.'I bIO, COCTOHIIIBH ll3 mapa H I.(ll.'IHH)J;pa 
(pllc, 12). 

HecMOTpH Ha yrrp0TI(aI0'.q1n rrpe;.i;,;IO)KtlHllH, l{ KOTOp blM OTHOCHTCH rrpelK)le Bcero H30-
TepMnqecKoe IIOHHManae, orpilHll'IeHHe )lIIHdMII'WCI,IIX BJIIIHHHH Ha y;:t.ap, rrpeg;romeHHe 
CBOHCTB HLIOTOH<l y pacrrJiaB1 II AP-, rrori;rBepm:;i;aeT C OBIIa,lleHn:e rnopern:qec:KHX 3HaHJIH 
C upa:KTII'JeC:KllM OllblfOM rrpIIH1�lUflL.IJibHYIO J!0HCTBllfBJII,HOCTI, BLIB8i(8HHb1X 3aBIICHMOCTeii:. 
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K. Strnad.el: 

Puc. 1. Cucml'..tta fJeaunmezpatfUOHH&IX ea.11,1.oe f).J1,ll, no.n,y�1tul£ ..ttunepa.n,&HblX 110.11,01.on. 
Puc. 2. 06paaoeanue 1.an.11,eeufJnou <ftop..tt&I pacn.n,a11a na cpaUfa10Ufe.1tcl£ ea.n,1>e. 
Puc. 3. IffJea.n,&nal£ 1>an.n,eeufJnal£ <flop.Ma - peay.n,&mam fJeaunmezpatfuonnozo npotfecca. 
Puc. 4. Cu.aw, oeucmey1014ue na -iacm& noeepxnocmu ,;,an.n,eo6paanou <ftop.1t&1 pacn.n,aea. 
Puc. 5. Yc.n,o11ul£ pac-iema cu.n,, fJeucmey10u+ux na -iacm& noeepxnocmu 1>an.n,eeufJnozo 06paao-

1anul£. 
Puc. 6. Onucanue c.1te:J1Cnozo .,wecma tuapoeufJnou u eo.n,01>nucmou -iacmeu 1>an.n,eeuBnozo 

o6paa06aHUl£ pacn.n,aea. 
Puc. 7. Baeucu..ttocm& tfeHmpa.n,&nozo yz.n,a <pt om napa.Mempa v tuapoeufJnou ttacmu 1>an.,ie-

1ufJnozo o6paaoeaHUl£. 
Puc. 8. t!>op..tta ,;,an.n,eeufJHozo o6paaoeaHUR aaeucu..ttocmu om napa.,wempa eeo tuaposufJHou 

ttacmu. 
Puc. 9. Ye.we= pac�ma a- onpefJe.n,enUJJ napa..ttempa eo.n,01>nucmou <tacmu i.an.n,e6ufJnoeo 

06paI1MaHUl£ pacn.n,aea. 
Puc. 10. 3aeucu.,wocm& pac<tema mo.n,UfUH&I eo.n,o,;,na om napa.,wempa wapoeufJnou <tacmu 

,;,an.n,eeufJnozo 06 paaoea1tUl£. 
Puc. 11. J(ea npu.,wepa <ftop.1t&1 1.an.n,eeufJ1tozo o6paaoeanul£ coz.n,acno e&1eeoenno..tty ana.n,umu

<tec1w.,wy onpefJe.n,enu10. 
Puc. 12. Ynpou+en1tal£ <ftop..tta ,;,an.n,eeufJ1tozo o6paaoeanUl£, npefJnaana�n1tal£ a- fJa.n,&neuiue eo 

meo pemu<tec,;,ozo ucc.n,eooeanu.1i. 

Recenze knih 

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

Metody termicke analyzy jsou znamenitym nastrojem k feseni rozmanitych che�ickych pro
blemu a v  mnohych oborech jsou dnes zcela nepostradatelne. Zamerem autoru bylo poskytnout 
ctenari, ktery se touto experimentalni technikou hodla zabyvat, prehled o soucasnem stavu vy
voje techto metod, a take o moznostech jejich vyuziti v praxi. 

Po vymezeni poJmu ,,termicka analyza" a vysvetleni principu jednotlivych mericich metod 
seznamuJi autori ctenAre se zpusoby interpretace experimentalnich merenf vychazejicimi z pojeti 
klasicke termodynamiky, dale s experimentalni technikou jednotlivych metod - termogravi
metrie, DTA, DSC, dilatometrii - a take s technikami, ktere k analyze fazovych premen probiha
jicich pfi ohrevu zkoumaneho materialu pouzivaji specialnich technik mikroskopickych, difrakc
nich, magnetometrickych aJ. U kazde ze zminenych metod je vysvetlen princip, popsano pouzi
vane zarfzeni, zpusob vyhodnoceni vysledku a moznosti vyuziti. SamostatnA kapitola je venovana 
studiu chemicke kinetiky a dalsi pak vyuziti metod termicke analyzy k identifikaci latek a posu
zovani jejich cistoty. Kniha poskytne ctena.ri opravdu vystizny pfehled o soucasnem stavu vyvoje 
metod termicke analyzy a pomuze mu nalezt noVe moznosti jejich vyuzitf V oboru, V nemz ctenaf 
sam pracuje. 

Vl. Satava 
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