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The most important p r o p e r t i e s  of mfneral  wool a r e s  

smal: weight per u n i t  volume (from 30 t o  160 kgo pe r  1 hI3) and 

a very small  c o e f f i c i e n t  of thermal conduc t iv i ty  (from 0005  t o  

0,07 k aal/M.hro "C). The f a c t  t h a t  mfneral  wool does not  Pose 

i t s  heat i naufa t fng  p roper t fos  a t  f a f r l y  hfgh  tsmperatures ,  and 

i t  does not  d e t e r i o r a t e  from mofsture i s  a l s o  of cons iderable  

impostarlce. 

Mineral wool f i n d s  wide app l fca t fon  because of t h e s e  

p p o p e ~ ~ t i e s ,  Thus, f o r  example, minera l  wool i s  used a s  a hea t  

i n s u l a t o r  i n  b o i l e r  i n s t a l l a t i o n s ,  a s  a hea t  f n s u l a t o r  and 

F i l t r a t i n g  m a t e r i a l  i n  chemical appara tus  and i n  r e f r f g e r n t f o n ,  

but  the bu%%df ng i nduatry i s t h e  mai n consumer of m i  n e r a l  wool 

and its productso 

The cur ren t  methods f n  the  buf Pding indus t ry ,  whi ch 

u t f  l f  ze p r e f a b r i c a t e d  wooden c o n s t r u c t i  ons on a l a r g e  s c a l e ,  

demand cons iderable  q u a n t i t i e s  of hea t  i n s u l a t i n g  rna ter fa ls  such 

as minesal wool, Because of t h i s ,  i t  f a  necessary  t o  ensure 

t h a t  the  developing i n d u s t r y  of mineral  wool product ion has  a 

s u f f i c i e n t  supply of new r a w  m a t e r i a l s ,  



The low cos t  of minera l  wool and t h e  p o s s f b f l f t y  of 

utf.11 zing raw m a t e r i a l s  of varf ous and abundant types  permf t t he  

organizatf  on of the  i n d u s t r y  i n  regf ons of g r e a t e s t  demando 

L i t e r a t u r e  sources fndfca te  t h a t  a  wfde v a r f e t y  of raw 

m a t e r i a l s  can be used f o r  the  productfon of minera l  wool, The 

use of t h e  fol lowing m a t e r i a l s  i s  we l l  known8 

1, S c h i s t  dolomite e sn ta in fng  c l a y  ( P I  

2, Minerals of the  pyroxene group, p a r t i  c u l a r i y  wol lans ton i t e  (2)  

3, By-products of bauxfte  (3) 

4, Mixtures of c layey s c h i s t ,  sandstone, clay and lime (4) 

5, Lime marl with an  admfxture of dolomite (5)  

An a n a l y s i s  OF var ious  samples of minera l  wool gave 

t h e  fol lowing v a r i a t i o n s  f n  t h e  composftfon of the  b a s i c  com- 

ponents (6,7,3) 
Sf02 from 35 t o  46% 

A 1 2 0 3  from 10  t o  30$ 

Fe203 Prom 0 t o  35% 

CaO from 4 t o  43% 

MgO froro 0 t o  18% 

I n  t h e  United S t a t e s  q u i t e  o f t e n  minera l  wool f a c t o r f e a  

a r e  bui  Pt beside Por t l and  cement f a c t o r i e s ,  so t h a t  t h e y  can 

u t i l i z e  t h e  by-products of t h e  raw m a t e r f a l s  used i n  the  Por t l and  

cement i n d u s t r y  (9,lO). 

I n  t h e  Unfted S t a t e s  minera ls  whfch a r e  s u i t a b l e  f o r  

t h e  production of mineral  wool 1vPthout in t roducfng,  any a d d i t i o n s  

i n t o  the  mixture a r e  c a l l e d  wwoolrockn, bu t  the  rocks whfch 



requ i re  the addftfon of a  substance with e i t h e r  a c i d i c  o r  bas i c  

p roper t i es  a r e  ca l led  "subwoolrockn, 

The production of mineral wool i s  possible from various 

types of raw mater ia l  and therefore  the indus t ry  can be d i s -  

t r i b u t e d  throughout wide regions of the Soviet Union where such 

mate r ia l s  a r e  ava i lab leo  The main problem i n  choosing the raw 

mater ia l  i s  the se lec t ion  of the  proper mixture which w f l l  pro- 

duce mineral woo% of the necessary qual i ty .  The s o l u t i  on of 

t h i s  problem I s  i n  i t s  t u r n  dependent on the methods of evaluat ing 

the  raw mater ia l s  and the  methods of s e l ec t ing  the  mixtureo 

A s  i s  known, the production of mineral wool i s  based 

on the  obtainment of a  s i l i c a t e  fus ion  and the atomization of 

the stream of t h i s  fu s ion  i n t o  very f i n e  f i b r e s ,  Hence, f i r s t  

of a l l ,  i t  i s  necessary t o  e s t a b l i s h  spec i f ica t ions  f o r  the  

p roper t i es  and composition of s i l i c a t e  f u s i  ons su i t ab l e  f o r  the 

production of mineral wool, 

The hollowing condit ions can be es tab l i shed  on t h e  

b a s i s  of t h e  da ta  e x i s t i n g  i n  l i t e r a t u r e s  

P o  The chemf e a l  compositi on of the  mixture su i t ab l e  f o r  the 

production of mineral wool must be such a s  t o  bnsure t h a t  the  

fus ion  upon cooling w f l l  become a g l a s s l i ke  s t ruc ture  without 

any tendency t o  become b r i t t l e ,  

2, The chemical composition of t he  mixture must ensure a suf- 

f i c i e n t l y  low vfscosf ty  of t he  fus ion  i n  the  i n t e r v a l  of 1250- 

135OoC0 The v i  ueosi ty of the  f u s i  on during the  I n i t i a l  moment 



of the f i b r e  formation determines t o  a  great  degree t he  q u a l i t y  of 

the wool, and i s  Gainly responsible f o r  the  f ineness  of the  f i b r e ,  

3, The chemical composition of the mixture must be such a s  t o  

allow the u t i l i z a t i o n  of the  present ly  ex i s t i ng  melting apparatus,  

In  cupola and bath furnaces, materfa ls  can be heated up t o  

temperatures of 1500-1600°C, I f  we take i n t o  account t ha t  an 

overheating of the fusion up t o  200-300°C (12) i s  required 

durfng the  production, then temperatures of 1200-1250°C w i l l  

be the optimum l i m f t s  f o r  the  melting of the  mfxtureo 

When planning the mixture, i t  i s  good prac t ice  t o  

co r r e l a t e  the  ease of f u s i b i l i t y  of the  mixture with the  minimum 

vfscos l ty  of the  fusion, 

The work of Pavlov (13) proves t h a t  the degree of 

l i que f i ca t ion  of b las t - s lag  i s  d i r e c t l y  proport ional  t o  the  

r a t i o  of the quan t f t i e s  of lime and s i l i c a  t o  c lay  present i n  

themc A predomination of Si02 + A1203 over lime makes the  slag 

vf scous, t h i ck  and slow-cooling, gradual ly  becoming (passing 

through a  doughy s t a t e )  a  g lass - l ike  mass, Slags i n  which t h e  

r a t i o  Si02 + AP203 i s  close t o  un i ty  l iquefy  more easil-y, cool 
CaO 

more qufckly, becoming a  s tone-l ike mass, which gives an ochreous 

f r ac tu re ,  I f  the  quan t i t y  of lime i s  increased, these s l ags  

qui ckly lose t h e f r  vf scos i ty ,  become thf ck ("short"  s l a g s ) ,  and 

upon coolf ng df s in tegra te  i n t o  powder. 



TABLF: 1 

Lfme content 9n slag - 30% 

TABLE 2 

Lfme content fn slag - 40$ 



TABLE 3 

Lime content  i n  s l a g  - 45% 

TABLE 4 

Lfme content  i n  s l a g  - 48% 

It i s  a l s o  necessary  t o  e x p l a i n  the  e f f e c t  of t h e  

A1203 r a t i o  - on t h e  p r o p e r t i e s  of t h e  f u s i o n o  
Sf O2 

From a s tudy  of McCaffrey dfagrams on t h e  v i s c o s f t y  

of s l a g 3  i t  i s  poss ib le  t o  e x p l a l n  t h e  e f f e c t  of t h e  r a t t o  

I 

A'2°3 1 0.13 

1 
I 
I 

? p o i s e  . o o o 

-- 

0.18 

7 

' 0.24 0,30 
I 

0037 I 

6 

- 
I i 
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on the v iscos i ty  of the fusion f o r  a given lime content. 
Sf O2 

Data expressing the e f fec t  of the r a t i o  A1203 on the 
Sf O2 

vf scosf ty  f o r  fusf ons with various contents of CaO a t  a 

temperature of 1500°C are compf l ed  i n  Tables 1, 2, 3 and 4. 

The following conclusions can be made on the analysfs 

o f  t ab les  1, 2, 3 and 41 

1. For low contents of CaO ( &30$) there i s  a s u f f i c i e n t l y  

wide fn terva l  i n  which a change i n  the r a t i o  A1203 (from 0.5 
Sf 02 

t o  1,O) has l f t t l e  e f fec t  on the vfscosfty of the fusfona, 

2, By f ncreasfng the content of CaO, thf s fn te rva l  becomes 

considerably narrower ( a t  CaO = 40$,, " -- - - from 0,2 t o  0,33, 

a t  45% - - - -  from 0.1 t o  0.37); a t  a content of CaO cor- 

reapondfng t o  the mfnimum vf scos i ty  (CaO = 48) thf s fn te rva l  

becomes a point,  It must be noted, t h a t  although a t  the  optimum 
of 

content / ~ a 0 ,  thf s f n te rva l  becomes a point the quantf tat1 ve 

change f n the r a t i o  *'z03 is very small, 
Sf O2 

3, A t  a content of lfme l e s s  than 30$, and a t  an optfmum content 

of lfme (optfmum from the point of view of obtafnfng minimum 

vfscosfty) a f a f r l y  r i d e  deviation i n  the r a t i o  "2O3 i s  per- 
Sf o,, 

6, 

mf sefble, 

It i s possible t o  control  the propert ies of a fusion, 

obtained from any raw material ,  fn  order t o  lower i t s  vfscosfty. 

Thus a t  1400 - 1600° the introduction of MgO up t o  5% noticeably 



lowers the  v i scos i tyo  A grea te r  Increase I n  the  content of 

MgO makes the  fus ion  even more f l u i d ,  so t h a t  a t  15-20s of 

MgO the vfacos i ty  of s l ags  i s  6 -- 8 tfmes l e s s  than the 

viscosi  t y  of s lags  not containing MgO, It i s a l s o  e s s e n t f a l  

t o  note t h a t  wfth the  in t roduct ion of I Q O ,  the  region of f a i r l y  

f l u i d  s l ags  i s  widened (14),  Therefore, i n  addf t ion t o  t he  

lfquefyfng act ion,  t h e  presence of I Q O  makes i t  possible t o  

widen t h e  l i m i t s  of the  r a t i o  *1203 without any e s s e n t i a l  
Sf O2 

change i n  the  v i scos i ty  of the  fusions,  

There a r e  Indfcat ions t h a t  the prejence of Fe203 i n  

the fus ion has even a g rea t e r  e f f e c t  on the  v ' iscosi ty than the  

presence of MgO, p a r t i c u l a r l y  i f  FeZ03 i s  present  f n  consider- 

able  quanti  t i e  s, 

I n  order t o  lower the  melting temperature of the  mix- 

tu re ,  202% of a l k a l i  ( reca lcu la ted  on the  oxide) a re  added, 

Sodium sulphate i a  genera l ly  used, 

For the same purpose BaO may be introduced up t o  6% 

(heavy spar may be used) a t  the expense of lowerfng the  content 

of CaO, I n  t h i  a case t he  temperatures of fus ion have been 

Bswered t o  t he  order of 100Oo0 It must be pointed out t h a t  

the temperature of f u s i  on w i l l  again increase i f  t h e  percent 

content of BaO f s increased (14) ,  

I n  order t o  regula te  t h e  p roper t i es  of t h e  f u s i  on, a, 

f l u x  of the type CaF2 can be introduced i n t o  the mixture which 

s~mul tanecus ly  lowers the  temperature and the  v i scos f ty  of t h e  

f u s i  on (141, 



According t o  Levinson -- Lessfng (15) the  halogen 

s a l t s  produce eu t ec t f c s  with sf l f e a t e  systems, and t h a t  these  

eu tec%ics  a r e  d isplaced i n  the  d i r ec t ion  of the  non-sflfcate 

eomponen%s, From t h f  s point  of vfew, sodfum chlor ide  can be 

used a s  a  f l u ,  The p o s s i b i l i t y  of using t h i s  f s  explafned 

f n  the work by .Dflaktorskf (16), 

The above s t a t ed  can be summarfzed a s  followsx 

lo The r a t f o  Si02 + A1203 should be grea te r  than unf ty,  which 
CaO 

w i l l  ensure a g lass- l fke  s t ruc tu re  upon coolfng, Such a fusfon 

wf l l  be a 'slowly coolfng fusion, passfng through a doughy s t a t e ,  

2, The value of the  r a t i o  considerably a f f e c t s  the  
Sf O2 

vfscosf ty  of the  fus ion a t  a  def fnf te  lime content, 

3, Fluxes should be used (dolomite, heavy spar ,  f luorspar ,  

sodfum sulphate,  sodfum chlorfde) f o r  the correct1  on of t h e  

fusf on, 

4, The tendency should be t o  obtaf n eomposftf sns  which possess 

m i  nfmum fus f  on %emperatweso The f u s i  on temperature of t h e  

mixture should not exceed 1200-1250°C, 

S i l i c a t e  fus ions  must possess a  number of d e f i n i t e  

propertf e s  whf ch determf ne thef r suf tabf l f  t y  f o r  the product1 on 

of mineral. wool, Speefffeat ions f o r  t he  raw materfa l  can be 

es tab l i shed  by technologPca1 t e s t s ,  The method of t e s t i n g  

worked out by us includes t h e  Pol lowfng~ 



( a )  The determinat ion of t h e  chemical compositi on of t h e  r a w  

m a t e r i a l s  and f l u x e s ,  

(b)  The planning of mixtures  on t h e  b a s i s  of above s t a t e d  

spec i f  i c a t i o n s  regarding  the  chemical composi ti on of f u s f  ons, 

( e l  The determinat ion of t h e  f u s i o n  temperatures  f o r  t h e  

s e l e c t e d  m i x t w e s ,  

The Fibre  q u a l i t y  of mfneral  wool i s  determined by 

t h e  v i s c o s i t y ,  the r a t e  of cooling. " d u c t i l i t y " ,  and, f i n a l l y ,  

by the value of t h e  su r face  t ens ion  of t h e  f u s i o n ,  The t o t a l  

e f f e c t  of' t h e  vf s c o s i t y ,  r a t e  of cooling, "duct i  l f  tyn and 

sur face  t ens ion  can be a s c e r t a i n e d  by a  s tudy of t h e  phenomena 

of t h e  so c a l l e d  f l o w a b i l i t y  of t h e  f u s f  ono 

Becuause of t h i s ,  t he  t e s t i n g  method should a l s o  

i nclude s 

(d)  The determinat ion of t h e  f l o w a b i l i t y  of t h e  f u s i o n s  from 

t h e  s e l e c t e d  mixtureso 

( e )  The production of mineral  wool from the  sample f i s i  onso 

( f )  The s tudy of t h e  p r o p e r t i e s  of the  obta ined  mineral  wool 

(composition of t h e  f i  bres ,  weight per  u n i t  volume, c o e f f i c i e n t  

of thermal conduct ivi ty ,  hygroscop ic i ty ) ,  

(g) Correc t i r~g ,  when necessary,  the  p r o p e r t i e s  of f u s i o n  by 

in t roducing  f l u x e s  and by r e p e a t i n g  t h e  i n v e s t i g a t i o n s  of t h e  

p roper t i e  s  of the f u s i o n  and the  wool, 

(h)  To e s t a b l i s h  t h e  p o s s i b i l i t y  of" u t i l i z i n g  t h e  raw m a t e r i a l s  

under f n v e s t i g a t i  on, 

t i )  The selection of the  m i x t u ~ e  t o  be recommended t o  indus t ryo  



THE EXSERINIENTAL SECT1 ON 

Method e f  i n v e s t i g a t i o n  

The temperatuxe of f u s i o n  of the  mixture was d e t e r -  

mined by t h e  Seger cone i n  a  KryptoP furnace,  

The determinat ion of t h e  f l o w a b i l i t y  of t h e  f u s i  on8 

i s c a r r i e d  out by t h e  Selivanov method (17, 181, The method 

c o n s i s t s  of the  followingo t h e  f u s i o n  a t  some d e f i n i t e  

temperatuke i s  poured out onto a  pouring ga te  l o c a t e d  a t  a n  

angle  t o  She hor izon ta l ,  The c r o s s  s e c t i o n  o r  t h e  pouring 

g a t e  is i ~ n i f s m  Rhroughoue i t s  length ,  The Pergth of t h e  

stream a f t e r  cool ing,  and the  weight of the  cooled m a t e r i a l  

a r e  measured and t h e  r a t 1  o  of the  l e n g t h  of t h e  stream t o  the 

weigh* of the m a t e r i a l  i s  ca lcu la ted ,  This  r a t i o  seTves a s  a  

a tacdard  f o r  the  f  i o w a b i l i t y o  

An i r o n  angle  25 x 25 planed along t h e  i n n e r  s u r f a c e s  

was iased a s  the  pouring ga te ,  The angle  of i n c l i n a  was 16'" 

I n  l abora to ry  i n v e s t i g a t f  ons the s e l e c t i o n  of t h e  

method f o r  t h e  productfon of mineral  wool i s  very  important 

and qu i t e  comp9ex0 The main Tiff feuhty  f s( t h e  f a c t  t h a t  i t  

i s no t  poss ib le  t o  o b t a i  n  f u s i  ons of consf de rab le  quantf t i e s ,  

FOP t he  l a b o r a t o r y  i n v e s t i g a t f o n s  we have s e l e c t e d  t h e  mechanical 

method f o r  a tomiza t ion  (Engl ish  pa ten t  Buss (131, with modf- 

f  i c a t i  ons by PerkaY and Eps te in  (12) ) , The i a b ~ r a t  o r y  appara tus  

f o r  t h e  production of mineral  woo% was cons t ruc ted ,  The 

atomizer cons i s t ed  of a  r o t a t i n g  element3 which produces t h e  



aoa%terlng!, and the  necessary equf pment f o r  i t s  i n s t a lPa t1  on 

and e l e c t p i  eal conneetf onso 

The ~ ~ t a t X n g  element consi s t s  of a meta l l i c  propel ler  

t o  which a r e  at tached meta l l i c  apokes of a spec i a l  cross- 

aec$i on (see  photograph), Two such r o t a t i n g  elements were pre- 

paredo One had e igh t  spokes and the  other  aixteen, The pro- 

pe l l e r  f s mounted on a v e r t i c a l  ahaft  a t tached by two b a l l  

bearlnga, The shaf t  i s  a l s o  supplied wf t h  a pulley, The 

whole system f s i n s t a l l e d  on a frame on whfch thm electric 

motor i s  moua%edo An A o C o  motor of 005  Kwo and 1500 spm is 

used, The r a t i o  between the motor and the pul ley  cn %he 

vertica'a ahaf t  f a  such t h a t  the  element ro t a t ea  a %  tiipproxi- 

mately 4030 spm, 

The wool i s obtained i n  the  followf ng manner; a f i n e  

j e t  cf the fus ion  a t  a d e f i n i t e  temperature i s  poured onto the 

apokes cf the r ~ t a t i n g  element, The spokes due to the high 

~ s t a t i o n a P  ve loc i ty  of the  element (4600 x L6 - 64,000 blows 

on the j e t  pe% minute) break up the j e t  i n t o  miriute drops 

whfch during the  f l i g h t  are  d r a m  out i n t o  f i n e  f i b re s ,  

I n  order t o  protect  the worker from the spat ter ing9 

of tho fusf on, a specia l  coat was made from aheet i ron,  

Thia 5. n s t a l l a t f  on proved very convenf ent f o r  the  experiment , 

It i s papt i  e u l a r l y  valuable because experi  men$ s w i  t h  small 

quan t i t i e s  of fusf on can be ca r r i ed  outo  



Name of 
Mater ia l  

1, Marl 1.96 
2, Dolomite 
3, Speckled I 

4. Sand 0,26 100.63 

For our experiments we used a Kryptol furnace,  

The raw materialS t o  be used f n  a new f a c t o r y  f o r  t h e  

production of mineral  wool have been i n v e s t i g a t e d  by t h f  s method. 

Marl, dolomite, dfatomf t e  and sand were subjec ted  t o  

these  i n v e u t i g a t i  ons, The chemical composi t f  on of the components 

of t h e  raw m a t e r i a l  1.3 gfven i n  Table 5, 

S i x  mfxtures were compounded, A l l  mixtures  contaf ned 

approximateiy uniform amounts of A1203 and Fe2O3, whf ch permi t ted  

t o  e s t a b l i s h  t h e  e f f e c t s  produced by CaO and NO on t h e  pro- 

p e r t i e s  of t h e  f u s i o n o  

The chemical composition of t h e  mixtures  a r e  compiled 

i n  Table 6, 

TABLE 6 



Table 7 gives the  chemical compositions of the  fus ions  

and .of' the modulus s 

The mixtures i n  t h f  s t ab le  a r e  subdf vided i n t o  two 

groups, From the f f ~ s t  group (numbers 6, 4, 1 )  i t  i s  possible 

t o  judge the  e f f e c t  of the  content of CaO on the  p roper t i es  of 

t h e  fusf on, The second group(nurnbers 1, 3, 2)explafn the  e f f e c t  

TABLE 4 

The r e s u l t s  of the determination of the  melting temper- 

a t u r e  of the  mfxturea and t h e  f l owab i l i t y  of the  fus ion  a r e  given 

i n  t ab le  80 



From a  comparison of the  data  given i n  t ab l e s  7 and 8, i t  

i s  evident t h a t  an increase I n  the  sontent  of CaO from 30 t o  40$ 

makes the  kusi on more f l u i d ;  an increase f n  the  content of MgO 

a l so  makes the fusf  on more f l u i d ;  however, the  increase i n  the  

quant i ty  of MgO increases  the  temperature of melting, Mixture 

No, 5  gave the most f l u i d  fus ion with a  s u f f i c i e n t l y  low tempes- 

a tu re  of melting, 

A mineral wool with the  followfng proper t i es  was obtained 

from mixture NO, 5, 

B, Thickness of f ib rex  maxfmum --lo6 p, minimum --lo25 p, 

2, The compositi on of the wool by the  f i b r e  t h i  ckness ( i n  percent)  z 

from 1,25 t o  9,4 JI --30, from g04 t o  19 p--60, from 19 t o  PO6 )1 --lo, 

3, Length of f i b r e  from 0 , s  t o  l o o  cm, 

A eomparYson of the qua l i  t y  of the  obtai  ned wool wPth 

the standard spec i f ica t fons  f o r  s l ag  cot ton (standard 14--3915) 

shows t h a t  the  obtained wool does not s a t f s f y  t h i s  standard, 



From observatfons during the  experiment, it i s  poss ible  t o  con- 

clude t h a t  the  poor q u a l i t y  of the wool i s  due t o  t he  very high 

v i scos i ty  of the fusfon during the  time of i t s  atomfzatfon, 

The vf scos f ty  of the  fusf on can be lowered by three  

met hods : 

1, By increasing the  reheat ing temperature of the fusion,  This 

could not be done since the experiments were ca r r i ed  out a t  a  

very hfgh temperatureo 

2, By an increase i n  the content of MgO; t h i s  increase was un- 

des i rable  since the fusf on a l ready contained about 8% of MgO and 

a fu r the r  add i t ion  of MgO would lead t o  a  higher temperature of 

melting, 

3,  By the  introduction of f l uxes  which would lower the  v i  scosi ty ,  

but which would not increase the malting temperature of t he  

mixtureo 

Sodium sulphate i n  the  amount of 6,58$ (ca lcu la ted  

so a s  t o  introduce up t o  2% of NaaO i n t o  the  fus ion)  was used 

a s  the f l u ,  The changed composition of t he  fus ions  due t o  the  

addl ti ons of the  sodfum sulphate a r e  compiled i n  Table 9, 



The r e s u l t s  of the  de terminat ion  of t h e  meltfng 

temperatures  of the  mixtures  co r rec ted  due t o  t h e  a d d i t i o n  of 

sodium sulphate ,  and t h e  f l o w a b i l i t i e s  of t h e  new s e r i e s  of 

fus fons  a r e  compfled i n  t a b l e  10, 

TABLE 10 

b 

Noo of 
t h e  f u s f  on 

The in t roduc t ion  up t o  2% of Na20 i n t o  t h e  composition of the  

fusf  ons lowers the v i s c o s i t y  t o  a considerable  degree, Moreover, 

Chemical Compdsition of t h e  Fusions ( i n  %) 

Number 
of t h e  
Mixture 

1 
29 
3 9 

4 '  
50 
69 

t h e  value of t h f s  decrease i s  no t  uniform f o r  a l l  fus ions .  The 

Si02 

i 
1' 38,85 
2 ' 29054 

31,34 
48060 

5 '  40060 
6 56073 

Melting 
Temperature 

( i n  OC) 

- 
1390 
1200 
1100 
1160 
1100 

A1203 - 
10046 
7010 
8,50 
9035 
8,70 
7035 

F lowabi l i ty  of Fusion (k) 

CaO 

42,48 
43010 
45,80 
34.39 
37.00 
29068 

Fe203 

3,58 
lo87 
4,40 
3040 
4,15 
2056 

Temperature of 
t h e  experiment 

No 

2,73 
15060 
7,99 
2046 
7,65 
lo96 

Length (1) 
of Stream 

3 

Na2 0 

l o g o  
2,06 
l 0 9 7  
l O 8 O  
l o g o  
1072  

( i n  OC) ( i n  m0 ) cooled m a t e r i a l  7 k = l /g j 

Weight (g) 
of t h e  

1400 - 
1400 
1400 
1400 
1400 

I ( i n  g o )  1 
90 - 

17 2 
89 

118 
52 

1 l 0 2 5  - i 8,OO , - I 

14,40 11, 95 I 

1lO7O 7,60 
90 97 11,84 

i 

8029 6,27 



In t roduc t ion  of Na20 produces t h e  g r e a t e s t  e f f e c t  on fus ions  r i c h  

i n  MgO, s ince  the  in t roduc t ion  of Na20 inc reases  t h e  l ique fy ing  

a c t i o n  of MgO. If t h e  a d d i t i o n  of 1.9% Na20 i n t o  t h e  composition 

of the f u s i o n  number 1 i nc reases  i t s  f l u i d i t y  by 26$, then t h e  

a d d i t i o n  of 1 ~ 9 7 %  NaZO i n t o  t h e  composition of t h e  fus ion  number 

3 ( r i c h  i n  MgO) i n c r e a s e s  i t s  f l u i d i t y  by 73g0 Analogous r e s u l t s  

a r e  observed f o r  mixture number 5 (containing approximately t h e  

same amount of MgO a s  mixture number 3 )  t h e  f l u i d i t y  of which was 

Increased  by 7 0 % ~  

The mixtures  No .1~  5 and 3 possessing the  g r e a t e s t  

f l u i d i t y ,  were used t o  o b t a i n  mineral  wool, 

The c h a r a c t e r i s t i c s  of t h e  p r o p e r t i e s  of t h i s  mineral  

wool a r e  compiled i n  t a b l e  llo 





The l i n e a r  ve loc i ty  of the  atomizing element a t  the  po in t s  

of contact of the fus ion j e t  with the  spokes does not exceed 70~ / sec .  

I n  indust ry  atomization i s  ca r r i ed  out by steam, which has a  ve loc i ty  

a t  the  time of e x i t  from the  b o i l e r  of 300 t o  800 1vI/seo, By atom- 

i z ing  mixture No, 5 with steam, i t  i s  possible t o  obta in  a wool 

containing a l a rger  percent of f i b r s s  having a diameter from 1 t o  

We can recommend mixture Noo 5 t o  industry,  on the  baois  of 

the experiments which we have ca r r i ed  outo 

I n  s p i t e  of the  f a c t  t h a t  mixture NO. 3  produces a cot ton 

which f  s more uniform i n  q u a l i t y  t h a n  mixture NO, 5, we can not 

recommend mixture Noo 3 t o  industry,  s ince the fus ion  has the 

tendency t o  break up i n t o  powder upon cooling, This tendency i s  

Si02 + A1203 + Fe203 
qu i te  understandable, s ince the  r a t i o  

CaO + MgO 

f s  l e s s  than un i ty  f o r  mixture No, 3,, 

Conclusions 

A method f o r  t he  inves t iga t ion  of raw mater ia l s  t o  be used 

4n the  production of mineral wool has been worked out, It was 

a l s o  possible t o  obta in  a mineral wool from the  raw mater ia l s  

under inves t iga t ion  and recommend a composition of the mixture, 
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