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 :انخلاصت

ىث ثٽذقظ ثڅضجػ ١جدىٳ څجًٌ ٩جٍٻ مٲُٰ ىو صڀ ٱٍ ڇ 

ځىثٙٲجس ٩جٽُز ځڄ ثٝجٱز ځجهر ٱپىًَو ثلاٽڂچُىٿ 

ثٽً ثٽڂجهر ثلاوٽُز وهى ١ُڄ ثٽووَنپز  (ثٽڂضىٱٌر ځقپُج)

صڀ ثٽقٌٳ ٱٍ هًؽجس فٌثًر ٩جٽُز وځنضپٲز وصضٌثوؿ 

فُظ صقوط صٲج٩لاس ° ٿ1300إٽً   –900ځڄ 

 ٹُڂجوَز دُڄ ثٽ٢ُڄ وثٽڂجهر 

ثٽڂٞجٱز فُظ َضٺىڃ څضُؾز ثٽضٲج٩ټ  ثٽٺُڂجوَز

ثٽڂىلاَش ثٽڂْجځٍ وثٽضٍ صََو ځڄ ٵجدپُز هيث ثٽچى٧ ځڄ 

. ثٽ٢جدىٳ ٩پً ثٽ٪َٻ ثٽقٌثًٌ 

ځَُثس ثٽ٢جدىٳ ثٽڂچضؼ ٱـٍ هيث ثٽذـقظ هيث هى  

ثڅنٲـجٛ ځ٪جځـټ ثٽضـىُٙټ ثٽقٌثًٌ 

(0.15kcal/m.h.c) ځٶجًڅز ځ٨ ثڅىث٧ ثمٌي. 

ڃ دقىط ٵجٿ دهج هٍ ٩ذجًر 3٧و ثٽڂٌؽ٨  2ثٽڂٌؽ٨

ځؾڂى٩ز ځڄ ثٽذجفغُڄ ٱٍ ځٌٹَ دقىط ثٽذچجء ثٽضجد٨ 

ٽىٍثًر ثلاّٺجڃ فجٽُج وّجدٶج ثٽً ځؾپِ ثٽذقظ 

 .ثٽ٪پڂٍ 

The Abstract : 

In this research alight weight 

insulating brick was produced with 

high specifications by adding alu-

minum fluoride {which is availa-

ble in Iraq} to Dwechla clay. after 

that the mixture is fired in high dif-

ferentTemperatures reaching 1300 

Cْ. Chemical reaction happens dur-

ing burning which results sp 

 

 

onge mullite increasing the ther-

mal insulation of the refractory or 

the brick. In this research law heat 

conduction of the insulating brick 

{0.15 kcal/ m. h. c}was produced.

 

ٽپ٪ىثٍٻ ثٽقٌثًَز ثٽٌُْثځُٺُز ثّض٪ڂجلاس ٹغٌُر  ځچهج 

٩پً ّذُټ ثٽڂغجٻ لا ثٽقٌٚ ثّض٪ڂجٽهج ٽضذ٢ُڄ ثلاٱٌثڃ  

ٱٍ ثٽ٪وَو ځڄ ثٽٚچج٩جس ثٽڂنضپٲز وثٽضٍ صض٢پخ 

 ٩1000جٽُز ؽوث صٚټ ثٽً ثٹغٌ ځڄ  هًؽجس فٌثًَز

وثٽڂ٪جهڃ ٹيٽٸ  (10)ٿْ ځغټ ثٱٌثڃ ٙهٌ ثٽَؽجػ

ثلاٱٌثڃ ثٽڂْض٪ڂپز ٱٍ ثٽٚچج٩جس ثٽذضٌوٹُڂُجوَز 

وثدٌثػ صٚٲُز  وٹيٽٸ  ٱٍ صذ٢ُڄ ثٽڂٌثؽټ ثٽذنجًَز

وٱجةور صذ٢ُڄ ثلاٱٌثڃ دهيث ثٽچى٧ ځڄ ثٽ٪ىثٍٻ ثٽچٲ٠ 

ٽز ثٽقٌثًَز هى فٌٚ ثٽقٌثًر هثمټ ثٽٲٌڃ وثٽقُپى

هوڃ صٌْدهج ثٽً ثٽنجًػ وٹيٽٸ ثٽڂقجٱ٦ز ٩پً 

ثٽٮلاٯ ثٽنجًؽٍ ٹڂج ثڃ صذ٢ُڄ ثلاٱٌثڃ دهيث ثٽچى٧ 

ځڄ ثٽ٪ىثٍٻ ثٽقٌثًَز َقجٱ٤ ٩پً فٌثًر ځ٪ضوٽز 

وَْض٪ڂټ . وځلاةڂز ٽپ٪ڂټ ٱٍ ثٽڂق٠ُ ثٽنجًؽٍ ثٱٌڃ

ځڄ% 79فىثٽٍ 

2

12

 ميٞخ اىْٖذعخ  –ػجذاىنشٌٝ دٕؼ اىضثٞذٛ ،عبٍؼخ اىْٖشِٝ 

تبطٍٍ افراٌ انصُبعت انُفطٍتانطببوق انُبري انعبزل انًستعًم فً تطوٌر يواصفبث   

Development the Specifications of the light Weight fire brick 
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1

2

0.029kcal/m.h.C

0.45kcal/m.hC

4

 

4

5

12AlF3 + 13SiO2 ----- 2{3Al2O3.2SiO2} + 9SiF4 -----  (1) 

Kaoline 

SiF4 

3SiO2 + 4AlF3 -------- 2Al2O3 + 3SiF4 ----------- ( 2) 

12

SiF4

HFSiF4

2AlF3+H2O -----Al2O3+6HF---(3)      

SiO2+4HF ------SiF4+2H2O-----(4) 

 Clay

ثڃ ځجهر ٱپىًَو ثلاٽڂچُىٿ ځضىٱٌر وصٚچ٨ :  ٍلاحظخ

ځقپُج هثمټ ثٽ٪ٌثٳ

:  عشٝقخ اىؼَو ٗالاعٖضح اىَغزؼَيخ 

:  اىؼَو -1

صڀ ثؽٌثء ثٽضؾجًح ٩پً څڂجىػ ځڄ ث١ُجڃ ثٽووَنپز وځىثه 

                                           ٹُڂجوَز ځغټ ٱپىًَو وثوٹُْو وهُوًوٹُْو ثلاٽڂچُىٿ        
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  رحضٞش اىَ٘اد الاٗىٞخ-2

صڀ ثؽٌثء ٩ڂپُز ثٽضٺٌُْ ٩پً ثٽ٢ُڄ ثٽڂْض٪ڂټ عڀ ثٽ٢قڄ 

وثٽٮٌدپز ٽپقٚىٻ ٩پً ١ُڄ څج٩ڀ دجّض٪ڂجٻ ٭ٌدجٻ ځڄ 

ث ثٽڂىثه ثٽٺُڂُجوَز ٱٶو ثؽٌَش ثٿ (Mesh 60)څى٧ 

٩پُهج ٩ڂپُجس ١قڄ و٭ٌدپز عڀ ثٽضؾٲُٰ ٽپقٚىٻ ٩پً 

ثځج ثٽ٢ُڄ ثٽڂقٌوٳ , ٩ؾُچز ځضؾجڅْز ٩چو ٩ڂټ ثٽ٢جدىٳ

ٱٶو صڀ صقٌُٞڇ دقٌٳ ٹڂُز ځڄ ثٽ٢ُڄ ٱٍ ٱٌڃ ٹهٌدجةٍ 

.  ٿْ وٽڂور ّج٩ضُڄ  1450صٚټ فٌثًصه ثٽً 

 : رحضٞش اىَْبرط -3

ٌقغ١ٕخ ثخٍظ ٔغت رُ رؾض١ش ا :تحضٍر انعجٍُت -1

, %25, %15, %0)ِٓ اٌغ١ٓ اٌّؾشٚق 

, %50)ِـ اٌغ١ٓ اٌغ١ش ِؾشٚق ثٕغت  (35%

صُ ثقذ رٌه رضبف اؽذٜ اٌّٛاد اٌى١ّ١ب٠ٚخ  (60%

ِـضً ١٘ذسٚوـغ١ذ الا١ٌَّٕٛ اٌـٝ اٌخٍـ١ظ اٌغ١ـٕٟ 

ٚاٚوغ١ذالا١ٌَّٕٛ (%35,%25,%15)ٚثٕـغت 

ٚفٍٛس٠ذ  (% 35 ,% 25, % 15 )        إٌغت 

, % 35, % 25, % 15 )لا١ٌَّٕٛ ثبٌٕغتا

ٚصٔب ِبء اٌٝ % 12ٚاض١ف (% 50, % 40

ؽ١ش اخزجشد , اٌقغ١ٕخ ِؾغٛثب ِٓ ٚصٔٙب اٌىٍٟ 

٘زٖ إٌغجخ ِٓ اٌّبء رغش٠ج١ب ؽ١ش ٚعذ اْ اٌغ١ٓ 

. إٌّزظ ثٙزٖ إٌغجخ ٠ّزبص ثٍذٚٔخ ع١ذح 

ٽٮٌٛ صقٌُٞ ثٽچڂجىػ ثٽڂنضذٌَز :  اىزؾنٞو -2

ىو ثٽ١ٌىدز ثٽؾَةُز  صڀ ثمضُجً ١ٌَٶز ثٽٺذِ

وىٽٸ لاڃ ثٽ٢جدىٳ ثٽڂچضؼ دهيڇ ثٽ٢ٌَٶز َڂضجٍ 

دڂْجځُز ؽُور ثفْڄ ځڄ ثٽ٢ٌٳ ثلامٌي 

وصٶپ٘ ؽجٯ ځچنٲٜ وٵىر صقڂټ ٩جٽُز 

دجلاٝجٱز ثٽً ځٶجوځضه ٽپضٮٌُثس ثٽقٌثًَز 

ثٽٲؾجةُز ثڃ ثٽ٪ُچز ثٽچجصؾز ځڄ ؽهجٍ ثٽضٖٺُټ  

 32.5ثٽُووٌ صٺىڃ ٩پً ٕٺټ ث٢ّىثڅٍ ٵ٢ٌڇ 

ٽٶو صڀ صذچٍ ١ٌَٶز ثٽٺذِ ىو ثٽ١ٌىدز . ځپڀ 

ثٽؾَةُز وىٽٸ ٽْهىٽضهج وٽضىٱٌ ثلاؽهَر 

ثٽڂٺذِ ثٽُووٌ ځغټ ٩ٚجًر )ثٽڂنضذٌَز  

. (ثٽٲىثٹه ثٽڂْض٪ڂپز ٱٍ ځقلاس د٨ُ ثٽ٪ٚجةٌ

اٌّبء اٌّخٍٛط ِـ اٌغ١ٓ اٌؾشاسٞ  :انتجفٍف  .3

عضء ِٕٗ ٠ىْٛ عجمخ فبصٌخ ث١ٓ اٌشلبئك ٠ٚغّٝ 

س ٚثى١ّخ ل١ٍٍخ ٠ؾغً ٚاٌغضء الاؿ, ِبء اٌزمٍـ 

اٌّغبِبد اٌّٛعٛدح فٟ اٌشلبئك اٚ اٌّّزقخ ِٓ 

لجً عغؼ اٌشلبئك ٠ٚغّٝ ثّبء اٌّغبِبد ٚاصٕبء 

ف١ٍّخ اٌزغف١ف رزمٍـ إٌّبرط ٔز١غخ ٌخشٚط اٌّبء 

ثبْ اٌزمٍـ ٠ٕزٟٙ  [6]اصٕبء اٌزجخش ٌمذ اصجذ عٛٔظ

فٕذِب ٠خشط وً ِبء اٌزمٍـ ٚوزٌه 

ٚٔظ ٠ٚقغٟ اوذ ِب روشٖ ط [7]سٚثٕى١ىٛف

: اٌّقبدٌخ الار١خ 

Total Water = Shrinkage Water + Pores Water

       15

110

8

 

Plasticity = ( shrinkage water/total water) * linear 

shrinkage  

110
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1 
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9
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25702025
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32
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2
 

4 

4 

5  

1

 

Heat capacity =  𝑌𝑖𝑋𝑖𝐶𝑖
𝑛
𝑖=1  

Yi

Xi

Ci[2]
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Where X = Bulk density  kg / m3  C = Specific heat =  0.2 kcal / kg.C 

 

6 

100

 

7 

pfeffer

40

1192

 

a = ho / h1   where ho= height of 

the sample before loading  mm And 

h1 = height of the sample after load-

ing 

W% = ( G1 – G2 / G1) * 100  

Where W = water content  

G1 = weight of the moist sample in 

gm 

 

 

 

G2 = weight of the dried sample 

in gm 

َڂغټ څضجةؼ هيڇ ثٽضؾٌدز   (6)ثٽٖٺټ ثٽذُجڅٍ  ًٵڀ 

 .دجٽضْذز ٽپ٢ُڄ ثٽڂقٌوٳ و٭ٌُ ثٽڂقٌوٳ

ٽٮٌٛ ثَؾجه ځوي  -8

ثڅضٖجً ثٽقٌثًر ٱٍ ثٽ٢جدىٳ ثٽنٲُٰ ثٽڂچضؼ ٱٍ هيث 

ثٽذقظ ٱٶو ثّض٪ڂپش ثٽ٪لاٵز ثٽضجٽُز
[1]

 . 

Thermal Diffusivity = Thermal conductivi-

ty / heat storage capacity    in  m2 / h  

While thermal conductivity  in kcal / h.m.c  

  

رُ اٌؾقٛي فٍٝ عبثٛق رٚ وضبفخ ٚاعئخ رقً  : انكثبفت 1

ٔز١غخ اضبفخ ِبدح فٍٛس٠ذ  3عُ \غُ .  67ٚاٌٝ 

اٌٝ اٌّبدح الا١ٌٚخ ٚاٌؾشق ٌذسعخ  (% 50)الا١ٌَّٕٛ

ٚاْ ٘زٖ  (5)َْ وّب فٟ اٌغذٚي سلُ  1200اسح ؽش

إٌز١غخ اٌزٟ رُ اٌؾقٛي ف١ٍٙب فٟ ٘زا اٌجؾش ٟ٘ ضّٓ 

اٌّٛاففبد اٌقب١ٌّخ ٌٍغبثٛق إٌبسٞ اٌخف١ف ؽ١ش 

اْ اؽغٓ . [2]3عُ \غُ  1.6اٌٝ . 6ٚرزشاٚػ اٌىضبفخ ِٓ  

ٔز١غخ رُ اٌؾقٛي ف١ٍٙب ٟ٘ اضبفخ ِبدح فٍٛس٠ذ الا١ٌَّٕٛ 

 .َْ   1200ا ثذسعخ ؽشاسح اٌٝ اٌغ١ٓ ٚؽشلٗ

فٟ ٘زا اٌجؾش رُ اٌؾقٛي فٍٝ ِغب١ِخ   :انًسبيٍت  - 2

ِٚٓ اٌؾىً سلُ  66%,5اٌٝ 13,8ٌٍغبثٛق رزشاٚػ ِٓ 

٠زضؼ اْ اٌّغب١ِخ رضداد ِـ اصد٠بد اٌؾشاسح ٌٍؾشق  (3)

َْ  ؽ١ش  1200ٌٚىٓ ٘زٖ اٌقلالخ رجمٝ اٌٝ دسعخ ؽشاسح 

سعخ اٌؾشاسح ثقذ رٌه رٕخفض اٌّغب١ِخ وٍّب اسرفقذ د

ٚاٌغجت فٟ  (3)َْ وّب فٟ اٌغذٚي سلُ 1200اوضش ِٓ 

رٌه ٠قٛد اٌٝ أقٙبس ؽج١جبد اٌغ١ٓ فٟ اٌؾشاساد 

اٌقب١ٌخ عذا ٚثبٌزبٌٟ اِزلاء اٌّغبِبد ثزٍه إٌّقٙشاد
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٠ج١ٓ اٌقلالخ ث١ٓ ؽشاسح  (4)اْ اٌؾىً سلُ  :لوة انتحًم  3

 (4) ؽ١ش ٠زضؼ ِٓ اٌؾىً, اٌؾشق ٌٍّٕبرط ٚلٛح رؾٍّٙب 

أٗ فٟ ص٠بدح اٌؾشاسح رضداد لٛح اٌزؾًّ ٌٚىٓ ٌغب٠خ ؽشاسح 

َْ ؽ١ش ثقذ رٌه رجذأ ثبٌٕضٚي وّب فٟ اٌغذٚي سلُ  1000

 .ثغجت الأقٙبس ٚاِزلاء اٌّغبِبد ثبٌّٕقٙش . (4)ٚ(5)

فبْ لبث١ٍخ  (5)ِٓ اٌؾىً سلُ  :انتوصٍم انحراري  4

 Bulk)اٌزٛف١ً اٌؾشاسٞ رضداد ثبصد٠بد اٌىضبفخ اٌى١ٍخ 

density)  ٌٍغبثٛق إٌبسٞ اٌخف١ف ؽ١ش وٍّب اعزغقٕب

خفض وضبفخ اٌغبثٛق إٌّزظ وٍّب لٍذ لبث١ٍخ اٌزٛف١ً 

اٌؾشاسٞ أٞ ص٠بدح اٌقضي اٌؾشاسٞ ٌٍغبثٛق إٌبسٞ 

٠زضؼ  (9)ِٚٓ اٌغذٚي سلُ . اٌخف١ف إٌّزظ فٟ ٘زا اٌجؾش

ٚفٟ  (0, 15)أٗ ادٔٝ ل١ّخ ٠ّىٓ اٌؾقٛي ف١ٍٙب ٟ٘ 

. ِٚٓ اضبفخ ِبدح فٍٛس٠ذ الا١ٌَّٕٛ  1200َْؽشاسح 

ٚثبٌّمبسٔخ ِـ اٌّٛاد الاخشٜ وّب فٟ اٌغذاٚي 

  .(ثٛعٛد ع١ٓ ِؾزشق ِـ اٌخ١ٍظ)(8)ٚ(7)ٚ(6)

ٔلاؽؼ ثبْ  (10)ِٚٓ اٌغذٚي : سعت انخسٌ انحراري  - 5

اٌغبثٛق إٌبسٞ اٌغ١ٕٟ إٌّزظ فٟ ٘زا اٌجؾش ٌٗ لبث١ٍخ فضي 

 [1]ؽشاسٞ اؽغٓ ِٓ اٌّٛاد الاخشٜ

٠زضؼ اْ اؽغٓ ٔغجخ ٌٍّبء  (6)ِٓ اٌؾىً سلُ  :نهذوَت ا 6

   a = 3.3اٌّضبف ٠ّىٓ اٌؾقٛي ف١ٍٙب فٕذِب رىْٛ 

رىْٛ   4اٌٝ  2,5رزشاٚػ ِٓ   aٌٚىٓ فِّٛب ارا وبٔذ  

اٌخظ اٌّغزم١ُ سلُ  (6)فٟ اٌؾىً , اٌقغ١ٕخ عٍٙخ إٌؾى١ً 

٠ّضً اٌغ١ٓ غ١ش اٌّؾشٚق اٌزٞ ٠ّزبص ثبٌٍذٚٔخ اٌقب١ٌخ  (1)

ٌىٓ ٘زٖ اٌٍذٚٔخ رٕخفض ثبضبفخ اٌغ١ٓ اٌّؾشٚق وّب ٘ٛ ٚ

ٚ٘زا ٠قٕٟ  (6)ؽىً  (2)ِٛضؼ فٟ اٌخظ اٌّغزم١ُ سلُ

ِقشفخ عبثمب فٟ  (a )ؽ١ش . عٌٙٛخ رؾى١ً اٌقغ١ٕخ 

 .ِٓ ٘زا اٌجؾش  (5)اٌقفؾخ سلُ

 

 

Table (1) : - Chemical analysis of Dewechla clay 

Material % 
Indicated limits for suita-

ble fire clays 

Al2O3 37  

SiO2 57.8  

TiO2 1.6 Up to 4% 

Fe2O3 1.45 Not more than 2.5% 

CaO 0.7 Not more than 1% 

K2O 0.4 Not more than 3% 
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Table (2) :Mixture of clay and Al2O3 

Firing 

Temp 

C. 

Content 

of clay 

% 

Content 

of burn-

ing clay 

% 

Content 

of 

Al2O3 

% 

Bulk 

density 

Porosity 

% 

Water ab-

sorption 

% 

 

 

Compressive 

strength 

kg/cm2 

900 50 15 35 1.3 49.95 38.4 - 

 50 25 25 1.34 46.88 34.94 - 

 50 35 15 1.37 44 32 - 

1000 50 15 35 1.24 50.1 40.55 - 

 50 25 25 1.33 48.7 36.66 - 

 50 35 15 1.3 49.95 38.4 - 

1100 50 15 35 1.23 47 38 - 

 50 25 25 1.27 44.6 35 - 

 50 35 15 1.32 43.4 32.78 18.4 

        

1200 50 15 35 1.24 49.8 40  

 50 25 25 1.25 47.7 38 1.22 

 50 35 15 1.37 47 34 6.14 

        

1250 50 15 35 1.4 47 33.8 0.737 

 50 25 25 1.44 44.4 30.8 2.22 

 50 35 15 1.43 40 28 9.2 

Table (3) :Mixture of clay and Al(OH)3 

Firing 

Temp 

C. 

Content 

of clay 

% 

Content 

of burn-

ing clay 

% 

Content 

of 

Al(OH)3 

% 

Bulk 

density 

Porosity 

% 

Water ab-

sorption 

% 

 

 

Compressive 

strength 

kg/cm2 

900 50 15 35 - - - - 

 50 25 25 - - - - 

 50 35 15 1.462 41.7 28.5 - 

1000 50 15 35 - - - - 

 50 25 25 - - - - 

 50 35 15 1.36 49 35.98 - 

1100 50 15 35 - - - - 

 50 25 25 1.3 46.79 35.92 12.28 

 50 35 15 - - - - 

        

1200 50 15 35 1.33 50.7 37.9 1.2 

 50 25 25 1.34 47.73 35.52 2.4 

 50 35 15 1.34 43 32 0.6 

        

1300 50 15 35 1.2 44 37.4 2.4 

 50 25 25 2.2 13.8 6.2 0.7 

 50 35 15 1.4 38.8 27.9 0.4 
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Table (4) :Mixture of clay and AlF3 

Firing 

Temp 

C. 

Content 

of clay 

% 

Content 

of burn-

ing clay 

% 

Content 

of 

Al(F)3 

% 

Bulk 

density 

Porosity 

% 

Water ab-

sorption 

% 

 

 

Compressive 

strength 

kg/cm2 

900 50 15 35 1.05 60 56.7 12.28 

 50 25 25 1.22 53 43.4 18.43 

 50 35 15 1.4 46 33.3 18.43 

1000 50 15 35 0.97 62.6 64.6 36.86 

 50 25 25 1.14 53.5 46.97 61.44 

 50 35 15 1.35 46.9 34.46 63.9 

1100 50 15 35 0.89 60.37 67.36 33.8 

 50 25 25 1.1 53.3 48.7 43 

 50 35 15 1.27 46.5 36 49 

1200 50 15 35 o.933 63 67 32 

1200 50 15 35 1.15 55 47.68 64.5 

 50 25 25 1.4 50.32 36 43 

        

        

1250 50 15 35 1.13 55.2 48.8 22.1 

 50 25 25 1.37 46.3 33.64 43 

 50 35 15 1.4 36 25.73 43 

 

 Table (5): Mixture of clay and AlF3 

Firing 

Temp 

C. 

Content 

of clay 

% 

Content 

of burn-

ing clay 

% 

Content 

of 

Al(F)3 

% 

Bulk 

density 

Porosity 

% 

Water ab-

sorption 

% 

 

 

Compressive 

strength 

kg/cm2 

900 60 --- 40 1.01 60 59 30.7 

 50 --- 50 0.9 66.5 74 18.4 

        

1000 60 --- 40 0.84 64.3 76 55.3 

 50 --- 50 0.69 63.7 92.3 24.5 

        

1100 60 --- 40 0.88 63.3 71.2 37.8 

 50 --- 50 0.83 66 79 14.7 

        

1200 60 --- 40 0.83 62.8 75.3 30.8 

 50 --- 50 0.67 62.5 92.8 30.7 

1250 60 --- 40 0.96 58.3 60.5 32 

 50 --- 50 0.83 63.4 76.3 18.4 
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Table 6 : Thermal properties of Al2O3 mixture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Firing 

Temp. 

C 

 

Content 

of clay 

Content 

of 

burning 

clay % 

Content 

of 

Al2O3 

Thermal 

conductivity 

kcal/mhc 

Heat sto-

rage ca-

pacity 

kcal/c.m3 

Heat dif-

fusivity 

m2/h 

900 50 15 35 0.326 260 0.00125 

 50 25 25 0.34 268 0.00126 

 50 35 15 0.35 274 0.00126 

1000 50 15 35 0.32 248 0.00129 

 50 25 25 0.345 256 0.001297 

 50 35 15 0.36 280 0.001285 

1100 50 15 35 0.31 246 0.00126 

 50 25 25 0.325 254 0.001279 

 50 35 15 0.333 264 0.001261 

1200 50 15 35 0.33 248 0.00129 

 50 25 25 0.322 250 0.001288 

 50 35 15 0.35 274 0.00127 

1250 50 15 35 0.36 280 0.001285 

 50 25 25 0.367 288 0.001274 

 50 35 15 0.366 286 0.001279 
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Table 7 : Thermal properties of Al(OH)3 mixture 

 

Firing 

Temp. 

C 

Content 

of clay 

% 

Content 

of 

burning 

clay 

Content 

of 

Al(OH)3 

% 

Thermal 

conductivity 

kcal/m.h.c 

Heat sto-

rage ca-

pacity 

kcal/c.m3 

Heat dif-

fusivity 

m2/h 

900 50 15 35 ---- --- --- 

 50 25 25 ---- --- --- 

 50 35 15 0.38 292.4 0.00129 

1000 50 15 35 --- --- --- 

 50 25 25 --- --- --- 

 50 35 15 0.348 272 0.001279 

1100 50 15 35 --- --- --- 

 50 25 25 0.326 260 0.001253 

 50 35 15 --- --- --- 

1200 50 15 35 0.345 266 0.001297 

 50 25 25 0.3459 268 0.00129 

 50 35 15 0.3459 268 0.00129 

1300 50 15 35 0.3057 240 0.001273 

 50 25 25 ---- --- --- 

 

 
50 35 15 0.36 280 0.001285 

 

Table 8: Thermal properties of AlF3 mixture 

 

Firing 

Temp. 

C 

Content 

of clay 

% 

Content 

of 

burning 

clay 

Content 

of AlF3 

% 

Thermal 

conductivity 

kcal/m.h.c 

Heat sto-

rage ca-

pacity 

kcal/c.m3 

Heat dif-

fusivity 

m2/h 

900 50 15 35 0.235 194 0.001283 

 50 25 25 0.285 228 0.00125 

 50 35 15 0.3425 270 0.001268 

1000 50 15 35 0.255 210 0.001214 

 50 25 25 0.308 244 0.001262 

 50 35 15 0.36 280 0.001285 

1100 50 15 35 0.22 179.2 0.001227 

 50 25 25 0.275 220 0.00125 

 50 35 15 0.325 254 0.001279 

1200 50 15 35 0.225 186.6 0.001205 

 50 25 25 0.295 230 0.001282 

 50 35 15 0.36 280 0.001285 

1300 50 15 35 0.285 226 0.001261 

 50 25 25 0.35 274 0.001277 

 

 
50 35 15 0.36 280 0.001285 
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Table 9: Thermal properties of AlF3 mixture without burning clay 

 

Firing 

Temp. 

C 

Content 

of clay 

% 

Content 

of 

burning 

clay 

Content 

of AlF3 

% 

Thermal 

conductivity 

kcal/m.h.c 

Heat sto-

rage ca-

pacity 

kcal/c.m3 

Heat dif-

fusivity 

m2/h 

900 60  40 0.25   

 50  50 0.221   

       

1000 60  40 0.195   

 50  50 0.1575   

       

1100 60  40 0.215   

 50  50 0.2   

       

1200 60  40 0.2   

 50  50 0.15   

 50      

1250 60  40 0.1573   

 50  50 0.2   

 

 

Table 10: Specifications of some building materials 

 

 

Material 

Bulk 

density 

kg/m3 

Specific 

heat 

kcal/m.h.c 

Thermal 

conductivity 

kcal/m.h.c 

Heat storage 

capacity 

kcal/c.m3 

Heat dif-

fusivity 

m2/h 

Light weight 

refractory 
670 0.2 0.15 134 0.0011194 

Light weight 

brick 
900 0.2 0.32 180 0.00122 

Heavy brick 1500 0.2 0.5 300 0.00167 

Thermostone 800 0.22 0.23 176 0.00131 

Heavy con-

crete 
2300 0.2 1.75 460 0.0038 

Styropore  20 0.33 0.03 6.6 0.00455 
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Fig. 1:  relationship  between length change % and temperature 
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Fig .2:  relationship  between bulk density  temperature 
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Fig.3:  relationship  between Porosity %  temperature 
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Fig.4:  relationship  between Compressive strength kg/cm2  temperature 
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Fig.5:  Correlation graph for light weight refractory 
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Fig.6:  relationship between weight % of water content and a- factor 
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