
ÅÅÅ±∞∂

výU� UMOÝ tK−� ∫lłd� ¿

U¼Å”UOI� q¹b³ð
¿

v�“Ë ‡‡ vL−Š ‡‡ v×DÝ ‡‡ v�uÞ

±ÂdÖ uKO� ±∞∞∞ÂdÖ ±VFJ� d²� ±[≥∞∏VFJ� œ—U¹ 

±e¹d³ð s� ≥ÂdÖuKO� ±VFJ� œ—U¹ ∞[∑∂¥VFJ� d²� 

±vÝË— œuÄ  ±∂[≥∏∞ÂdÖuKO� ±VFJ� œ—U¹ ∞[∏≥∂lÐd� d²� 

±ÂdÖuKO� ∞[∞∂±vÝË— —œuÄ ±œ—U¹ π±[¥¥d²�Åv²-UÝ 

±È— ¥e¹d³ð s� ±lÐd� d²� ±[±π∂lÐd� œ—U¹ 

±È— ±≤ÂdÖuKO� ±lÐd� d²� ±∞[∑∂¥lÐd�  u1 

±—«Ëdš ≥∞∞ÂdÖuKO� lÐd�  u1∞[∞π≥lÐd� d²� 

±sð ±∞∞∞ÂdÖuKO� ±d�« ∞[¥∞¥—U²J¼ 

±—«Ëdš ±∞∞e¹d³ð s� ÅÅ±d²�uKO� ∞[∂≤±q¹U� 

±„—UÇ ±∂∞‰UI¦� ±—U²J¼ ≤[¥∑±d�« 

±‰UI¦� ¥[∂∏∑µÂdÖ ±q¹U� ±[∂∞πd²�uKO� 

±dOÝ  ±∂‰UI¦� ±q¹U�  ±∂∞π[≥d²� 

±œu<- ∞[±πµ≥ÂdÖ ±lÐd� d²�Åv²-UÝ ∞[±µµlÐd� êM¹« 

±b-UÄ ∞[¥µ≥ÂdÖuKO� ±lÐd� êM¹« ∂[¥µ≤lÐd� d²�Åv²-UÝ 

±e¹d³ð s� ∂¥∞‰UI¦� ±d²�ÅvKO� ∞[∞≥πêM¹« 

±„—UÇ ±∞dOÝ ±êM¹« ≤µ[¥∞∞d²�ÅvKO� 

±„—UÇ ∑µ∞ÂdÖ ±êM¹« ≤[µ¥d²�Åv²-UÝ 

±f-Ë« ≤∏[≥µ∞ÂdÖ ±d²� ±[∞π≥œ—U¹ 

±ÂdÖ ∞[∞≥µf-Ë« ±œ—U¹ ∞[π±¥d²� 

±ÂdÖuKO� ≤[≤∞≤b-UÄ ±d²�Åv²-UÝ ∞[≥π≥êM¹« 

±dOÝ ∑µÂdÖ ±d²O@ ±[∑µπ∏XMOÄ 

±ÂbMÖ ∞[∞¥∏∏ÂdÖ ±XMOÄ ∞[µ∂∏d²O@ 

±—«Ëdš ¥∂∞∞∞‰UI¦� ±s@UÖ ¥[µ¥∂d²O@ 

±È— ≤µ∂∞‰UI¦� ±‰U¹dá�« s@UÖ ¥[µ¥π≤d²O@ 

±‰UI¦� ≤¥œu<- ±—U²J¼ ≤[¥∑±V¹dł 

±œu<- ¥ÂbMÖ ±V¹dł ∞[¥∞µ—U²J¼ 

±b-UÄ ¥µ≥[µπÂdÖ ±lÐd� œ—U¹ ∏≥∂∞lÐd� d²�Åv²-UÝ 

±lÐd� q¹U� ≤[µπ∞lÐd� d²�uKO� ±—U²J¼ ∞[∞±lÐd� d²�uKO� 

±lÐd� d²�ÅuKO� ∞[≥∏∂lÐd� q¹U� ±v¹U¹—œ q¹U� ∂∞∏∞ u1 

±VFJ� d²� ≥µ[≥±µVFJ�  u1 ±v¹U¹—œ q¹U� ±[µ±µ≤q¹U� 

±VFJ�  u1 ∞[∞≤∏≥VFJ�d²� ± u1 ±≤êM¹« 



ÅÅ±∞∑

t�U�ÅÁ˛«Ë

g¹UÝAbrasion

©p¹bÝ  UáÝbK1® XO³@¬Albite

qJ@«Alcohol

v¹UOKH ÈU¼bOI�«Alkaline oxides

©bOI�« rOMO�u@¬® UMO�u@¬Alumina

—«bI�Amount

©pOIK�  UáÝbK1® XOð—u-¬Anorthite

Èd¼Uþ ©v@U~Ç® t²OI-«œApparent density

`DÝArea

vK� ‰UÐBall clay

©êÐ® eO�¬Batch

XO-u²MÐBentonite

f�«—uÐBorax

K� ©v@U~Ç® t²OI-«œÒvBulk density

t³ÝU×�Calculation

fO@u�Caliper

ÊULOÝCement

pO�«dÝ l¹UMSCeramic industries

ÈdOÖ—UÐCharging

v¹UOLOý eO@U-¬Chemical analysis

©sO@uzU�® vMOÇ „UšChina clay

v-«d×Ð XŽdÝCiritical velocity

X@U³�Cobalte



ÅÅÅ±∞∏

V¹d{Coefficient

tI¹UI�Comparison

¡ełComponent

ÐÔbFDimension

XO�u@ËœDolomite

s�ÅpAšDryer

pAš ÷U³I-«Drying shrinkage

tFDH pAš ‰uÞDry length of test piece

dÐ«dÐ ¨ÈËUI�Equal

◊UI³-«Expansion

vł—Uš dDHExternal diameter

vł—Uš ©ÈÅt¹ô® Á—«błExternal lining

V¹d{Factor

 UáÝbK1Feldspar

X<Ä ÷U³I-«Firing shrinkage

XšuÝFluid

tAOýGlass

b� t-«u²Ý«ÒÃ—Graduated cylinder

 —«dŠHeat

ŸUHð—«Height

È—ËÅtÞužImmersion

tÐd{Impact

vKš«œ dDHInternal diameter

vKš«œ ©ÈÅt¹ô® Á—«błInternal lining

qO�—UłJar mill

‰uÞLength

Á—«błLining

d²O@Litre

vð—«dŠ X1«Loss on  ignition

ÈdOÖÅÁ“«b-«Measurment

d²�Meter



ÅÅ±∞π

UJO�Mica

v-U� ¨‰«dMO�Mineral

v@«dMO� eO@U-¬Mineral analysis

◊uK<�Mixture

XÐuÞ—Moisture

»¬ bS—œ ¨XÐuÞ— —«bI�Moisture content

v@uJ@u� ‰u�d1Molecular formula

v@uJ@u� Ê“ËMolecular weight

U¼bŠ«Ë ·UF{«Multiples of units

tMONÐOptimal

©pOÝU²Ä  UáÝbK1® “ö�uð—«Orthoclase

bS—œPercent

vâÖ V@UHPlaster mould

vMOÇPorcelain

b-uAOÄPrefix

—UA1Pressure

tO@Ë« Ê“ËPrimary weight

d²�uMJOÄPycnometer

OL�ÒXQuantity

X³I-Ratio

Èd¹cÄÅgM�«ËReactivity

qOD²I�Rectangle

v³I- v@U~ÇRelative density

v-«—Ëœ XŽdÝRotation velocity

g�ÅjšRuler

t¹u-UŁ Ê“ËSecondery weight

dÖ“ ‰u�d1Seger formula

fOKOÝSilica

»UžËœ Êe<�Slip tank

r¹bÝ  UMÐd�Sodium carbonate (soda ash.)

b�Uł œ«u�Solid materials
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�ÔÁdSphere

lÐd�Square

Èœôu1 ‚—ËSteel sheet

U¼bŠ«Ë ¡«eł«Submultiples of units

b-uIÄSuffix

r²IOÝSystem

p@UðTalc

q� ÷U³I-«Total shrinkage

YK¦�Triangle

vIOIŠ v@U~ÇTrue density

bŠ«ËUnit

bOH� ÈUC1Useful space

dOOGðVariation

r−ŠVolume

Á˛Ë˛ s@UÐVolumetric flask

»UžËœ d²O@ Ê“ËWeight of a litre of slip

tFDH Ê“ËWeight of test piece

v-“Ë bS—œWeight percent

tFDH dð ‰uÞWet  length of test piece

÷dŽWidth

fJ¹« tFý« ‘«dÄX ray diffraction (XRD)



ÅÅ±±±

»U²" ÈU¼ÅqB% dš¬  UM¹dLð »«uł

‰Ë« qB%

U¼Ås¹dLð »«uł

± n@« ‡‡ 

  

4

3
r  ‡‡ »  

  

2r
1+ r

≤ ‡‡Å  a = 2 π3 × r

≥ ‡‡Å  2000 mm Ë 
  
2,000,000 µ m

¥ ‡‡Å  7 / 536 ×10
8mm3

 Ë   7 / 536 ×10
−1m3

µ ‡‡Å  1420/ 25  cm2

ÂËœ qB%

U¼Ås¹dLð »«uł

± ‡‡Å
  
39 / 8kgÅ• Ë ∞[µ

≤•  ‡‡ n@« ‡‡Å∑∂‡‡ »    ≥[±∂∂

≥‡‡Å

ÁœU� ÂU�bO0"« »dÝf"«—uÐfOKOÝ©“ö"uð—«® pOÝU²Ä  UáÝbK%      

v-“Ë •µ∑[±¥±¥[≤π≤±[¥≥              ∑[±¥

¥• ‡‡Å∞[¥∑

µ‡‡Å  37 /08g

∂ÆXÝ« d²AOÐ »  »UF@  UJOKOÝ »dÝÅ‡‡Å

ÁœU� Ÿu�           UJOKOÝ »dÝvðUJOKOÝË—uÐÅÅX¹d%  fOKOÝsO�uzU"

n@« »UF@ v-“Ë bS—œ±π[¥¥µ≤[≥∑±¥[∏π±≥[≥

» »UF@ v-“Ë bS—œ≤±[±π∂∂[∏¥∑[∞¥¥[π≤

∑• ‡‡Å∑¥[≤±



ÅÅÅ±±≤

ÂuÝ qB%

U¼Ås¹dLð »«uł

±• ‡‡ n@« ‡‡Å¥SD =

• ‡‡ »π[≥∑SF =

• ‡‡ Ã±≥St =

≤ ‡‡ n@« ‡‡Å
  
LW =10/ 65cm

 ‡‡ »
  
LD =10/05cm

• ‡‡ Ã  St =13 / 61

≥ ‡‡ n@« ‡‡Å  mm3
ÅÅ±µ∞[∞≤¥

 »

  

a = 3 / 9mm
b = 3 / 53mm
c = 8 / 7mm







Â—UNÇ qB%

U¼Ås¹dLð »«uł

± tAOý v@U~Ç ‡‡Å
  
2 / 48gr cm3

 ÂuOMO�u@¬ bOI�« r−Š          22 / 48cm3

 sO1«—UÄ v@U~Ç
  
0/ 784gr cm3

 »¬ ÂdłÅ    ¥∞∞∞gr

 sO@uzU� ÂdłgrÅ±µ∂

 œôu1 r−Š  1/ 29×10_4m3

≤‡‡Å

 ‡‡ n@«µ[∞∂

 ‡‡ »≤[∏≥

 ‡‡ Ã≤[π

 ‡‡ œ≤[µ

≥ ‡‡Å  0/ 25cm3

¥ ‡‡Å  106 / 81cm3



ÅÅ±±≥

µ• ‡‡Å≥≤[±≤

∂ ‡‡Å
  
1/ 48gr cm3

∑• ‡‡Å±≤[¥

∏ ‡‡Å
  
1/16gr cm3

π ‡‡Å  36 / 6cm3

r−MÄ qB%

U¼Ås¹dLð »«uł

±‡‡Å

≤‡‡Å

≥‡‡Å

bO0"« ÂU�
  
SiO2  

Al2O3CaO

XOð—u-¬ ‰«dMO�ÅÅÅÅÅÅÅ¥≥[±π≥∂[∂µ≤∞[±∂

U¼bO0"«           

  
SiO2  

Al2O3MgO
  
Na2OCaO

  
CO2  

H2O
ÁœU� Ÿu�

 tO@Ë« ÁœU�       A¥∑[≥∂≥±[∑≤[±∏∞[∂π≥[∞¥
¥[∑∑±∞[≤∏

 vð—«dŠ  dÄ±µ[∞µ

U¼bO0"«           

  
SiO2  

Al2O3  
K2OCaO

  
CO2  

H2O
ÁœU� Ÿu�

 tO@Ë« ÁœU�      Bµ∂[∑∞≤∑[µ∞±[∑≤[∏
≤[≤π[±

 vð—«dŠ  dÄ±±[≥

ÁœU� Ÿu� Å UáÝbK%vð—«dŠ X%«

©‰«dMO�®Å sO�uzU"pOÝU²Äeð—«u"
  
TiO2  

Fe2O3MgOCaO(L.O.I)lLł

©“ö"uð—«®

v-“Ë bS—œ¥∂[∂∂[µ¥≤[¥≤±[≥∞[≤∞[≤∞[∏±∞∞



ÅÅÅ±±¥

UJO� ´sO�uzU" UáÝbK%eð—«u"lLł

        µ≥[≥±∞≥∂[∑±∞∞

tO�Ë« ÁœU�UJO� ´ sO�uzU" UáÝbK%eð—«u"lLł

          A≥∂[≥±π[∏¥≥[π±∞∞

   ÅÅÅÅ   B‡‡∏µ±µ±∞∞

 ÅÅÅÅ ÅÅÅÅ   C±¥µ∞[µ≥µ[µ±∞∞

sO�uzU"    UáÝbK%eð—«u"lLł

   ¥µ[±π±∞[π≥¥≥[∏∏±∞∞

ÁœU� Ÿu�ÅÅÅÅÅÅÅÅÅÅ UáÝbK% UáÝbK%vð—«dŠ X%«

©‰«dMO�®ÅÅÅÅÅÅÅÅÅÅÅpOÝU²Äp¹dÝsO�uzU"eð—«u"
  
TiO2  

Fe2O3MgOCaO(L.O.I)lLł

©“ö"uð—«®©XO³�¬®

v-“Ë bS—œ≤≥[¥±≤∑[∏¥±µ[π¥≥∞[≥µ∞[±∞[±µ∞[±∑±[∏∂∞[±∏±∞∞

¥‡‡Å

rAý qB%

U¼Ås¹dLð »«uł

± ÁœU� ‡‡ÅA ¥∑kg ÁœU�    B ¥∞[≥kg ÁœU�      C ±∏[∂kg

≤ÆbýUÐÅv� vJ¼¬ vMOÇ ‰bÐ U¹ vðUáÝbK1 vMOÇ ‰bÐ t-bÐ ‡‡Å

≥ ∫n@« ‡‡Å

  
WW =

100wd
100− MW

 tO�dð vK�ÅÅÅ‰UÐ —«bI� ∫»¥≤[±ÆbýUÐÅv� h<A� bŠ«Ë UÐ 

 œdłËdÐ  UáÝbK1 —«bI�      ±[∂ÆbýUÐÅv� h<A� bŠ«Ë UÐ 

¥‡‡Å

µ tÐ ◊uÐd� œbŽ                     ËÅÅ              ¨                     ‡‡Åz Ë vHM� ¨ u³H qÐUHÅdOžÆXÝ« ‰

∂ Á—ULý vK�Å‰UÐ dÖ« ‡‡Å± Ë ≤• Â«b�d¼ v1dB� bS—œ ÊuÇ b-uý UłÅÅtÐUł ≥∞vKJA� s¹«dÐUMÐ XÝ« 

Æœd� bM¼«u<- dOOGð œ«bŽ« Ë bý b¼«u<- œU−¹«

z = −13 / 9-   y = 87 -    x =152 / 3 -



ÅÅ±±µ

∑ ‡‡Å  c = 28 / 22    b = 42 /01     a = 29 / 68

r²H¼ qB%

U¼Ås¹dLð »«uł

±‡‡Å  SiO2 3 / 2       Al2O3 0/ 347  CaO0/ 312

  B2O3 0/ 777  MgO0/085

  Na2O0/ 603

≤‡‡Å

≥∫n@« ‡‡Å

∫»  SiO2 3 / 972       Al2O3 0/ 393  K2O0/ 301

  PbO0/ 699

¥‡‡Å  PbO1  Al2O3 0/067    SiO21/ 304 Á—ULý »UF@ dÖ“ ‰u�d1      ±

       
  
PbO1  Al2O3 0/147    SiO21/ 541 Á—ULý »UF@ dÖ“ ‰u�d1      ≤

 Á—ULý »UF@ œ—u� —œ≤ r¼ 
  
Al

2
O

3
 r¼ Ë 

  
SiO2Ë »Ë– tDI- ÂËœ »UF@ s¹«dÐUMÐ ¨b-—«œ ÈdðôUÐ ÂUH—« 

Æœ—«œ ÈdðôUÐ ÂUJ×²Ý«

r²A¼ qB%

U¼Ås¹dLð »«uł

± ‡‡Å

  
α = 4 / 57 ×10−6( 1

K
)

U¼bO0"«    
  
SiO2  

Al2O3PbOCaO
  
K2O

  
Na2O

v-“Ë • —«bI�µπ[≥∂±∞[∏±±[¥≤±≤[≥∑≤[ππ≥[∞∂

ÁœU� ÂU�      sO�uzU" UJOKOÝÅÅvÐ »dÝpOÝU²Ä  UáÝbK%eð—«u"lLł

“UO- œ—u� —«bI�µ[≥≤µ±[∑≥∂[∞µ∑[∂∑±∞∞[∑¥



ÅÅÅ±±∂

≤ ‡‡Å

  
α = 2 / 8 × 10−6( 1

K
)“« d²L� d
dð Ë gOK~
« V¹«d{ “« q�UŠ vð—«dŠ ◊U�³
« V¹d{ —«bI" 

ÆXÝ«  uý Ë sLKJM¹Ë “« Ábý q�UŠ V¹«d{

≥Å‡‡  u???ý Ë ÅÅs???L???K???J???M???¹Ë ”U???Ý«d??Ð α = 11/113 × 10−6( 1

K
)d???
d???ð Ë g???O???K???~???
« ”U???Ý«d??ÐÅÅÅÅ

  
α = 10/ 486 × 10−6( 1

K
)

rN� qB�

U¼Ås¹dLð »«uł

± ‡‡Å
  
32 /05m3

 Ë   32050l

≤ ‡‡Å  d = 6 / 3cm

≥ ‡‡Å  3333 / 3l

¥ œ«u" ‡‡Å±∏∑[µkg t8uKÖ         ≤±∞kg »¬           ∑µkg

µ“u
“ ‡‡Ål  ≤µ fOKOÝ ¨lÅ¥  UáÝbK@ Å¨lÅµ∂ “UO
 œ—u" »¬ —«bI" ¨∑µl

∂ ‡‡Å    NC = 41/ 38 ~ 41/ 4rpm

∑“UO
 œ—u" »¬ —«bI" ‡‡Å
  
3 / 7 l



ÅÅ±±∑

lÐUM� XÝdN%

±X?�d?ý ¨å©ÂËœ b?K?ł® n?¹d?þ ÈU¼ÅpO�«dÝ È˛u@uMJðò ÆÊ«dN� ¨sO²� ªÊuI1« ¨vLOŠ— ‡‡

ÆÊ«d¹« vMOÇ „Uš
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