51
52
53
54
55

56

1

2 @)
(% Porosity)
(Bulk Density)
(% Linear Shrinkage)
(Hardness)
(Compressive Strength)

(Compressive Young's Modulus)
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32

311

L (Calcium Nitrate, Ca(N0324H2)  Univar

2. - (Di-Ammonium  Hydrogen
Orthophosphate, (NHAHP04  Univar

3. 28% (Ammonia Hydroxide
Solution 28%)  Univar

4, (Deionized Water)

5 0.001

6. (Beaker) 1000

1 Buchner Flask 1000

8. Funnel Dropping 500

9 100

10.

1L 110

12 MN 615 il

13 100

14, (Magnetic Stirrer) heater

15. '

16. WTB Binder



3

312

(Precipitation Method) 31

10Ca(NOJ2+ 6(NH42HPO4+ SNHAOH => Ca,(POJGOH)2+ 20 NHANO3+ 6 HD

(31
10
L
(Ca(N0324HX) Univar 2351
99.5
28%  Univar 10
2,
((NHAHPO4  Univar 7.89
4.7
28%  Univar 10
Funnel Dropping
3 Funnel  Dropping 2
4,
heater
80 1



34

MN 615
2-3

90

31
10

(Ca(N0324HA) 2351

10

28%

99.5
: 7.89
((NHYHPO4
10

28%

54.7
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35

2

L (Sponge Method)

2. (Starch Method)

321

L

2 M

3 1

4,

5 500

6. 0.001

[/

8. WTB Binder

9. (Homogenizer)  AIRONE 1200 GS

10. 5

11 (Heater)

12 Carbolite  STF 16/75/450

13 (Universal Testing Machine) Hounsfield
H10K-C

14

15. ()25 X L50

5 3-C% b h
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322 '

(Sponge Method)

o (Slurry)"

30
2-3

()25 X L50
Hounsfield ~ H10K-C
Mode Compressive and Extension (Kgf) Bottom Zone 1

9
10, Carbolite  STF
16/75/450



SA

SB

SC

SD

SA

32

N R S N S N “C I N R S S I S I SO © > BN & & B S .- I LS R T

SB SC

HA

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

3.2

SD

0.05
0.07
0.09
011
0.15
0.20
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15

)

(MPa)

oo o B~ PP O OO B RN oo OO BN Y NN D

1,100
1,100
1,100
1,100
1,100
1,100
1,050
1,050
1,050
1,050
1,100
1,100
1,100
1,100
1,150
1,150
1,150
1,150

(Sponge)

W W W W W W W W W W W W W W W W wWw w

37



31

HA

HA

-dsab.
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1
2,
3.
4,
b.
()25 X L50
Hounsfield H10K-C

Extension (Kgf) Bottom Zone

16/75/450

PA

, 3.3

510

PB PC

PD

39

(Starch Method)

33

Mode Compressive and

Carbolite  STF

(Starch Powder)



PA

PB

PC

PD

3.3

W N = W N W N, ol -

(%

99
99
99
99
99
99
99
97
95
99
97
95
99
97
95

)

(%

(S 2 T I R S & 1 T . R T & 2 T < O L T T T e T N T

)

(MPa)

W W N =
o O O o

RO RO P DN DD D

1,100
1,100
1,100
1,100
1,100
1,100
1,050
1,050
1,050
1,100
1,100
1,100
1,150
1,150
1,150

—
~——

W W W W W W W W W W W W W w w

40
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3.24

Carbolite  STF 16/75/450
2
550
0.5
)
1,050 1,100 1,150
2
3

33

42

34



3.3

43
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33

331

XRD (X-ray Diffraction) Philip DY 1023 Type PW 1730/10

Cuk
20 20
332
PSLA (Particle Size Laser Analyzer) Mastersizer

Mastersizer
333

SEM (Scanning Electron Microscope) JOEL  JSM-5410

LV
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45

341

3412

3412
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342
Carbolite  STF 16/75/450
2
50
343 '
! PSLA (Particle Size Laser
Analyzer) Mastersizer ~ Mastersizer

344

JOEL  JSM-5410 LV

SEM (Scanning Electron Microscope)
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39 ?

351 (% Porosity)

ASTM designation C373-88 (Reapproved 1994)

24 0.001

M 110 24

3.2
% Porosity

(M-D)x100 32)



35.2 (Bulk Density)
0.001
3.3
Bulk Density = Mass
Volume
Mass ()
Volume (
353 (% Linear Shrinkage)
(d0)
(0s)
34
% Linear Shrinkage = (d0-d g X100
do (

ds (

48
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354 (Hardness)

500 1200
(Hardness
Tester) ZWICK 35 1
(Hardness Measurement)
(Vickers)
30
30
3 1
35
Hardness (HV) = 18544 P (3.5)
d2
P ()
d ()
355 (Compressive strength)

(Compressive Young's Modulus)

(Universal Testing Machine) Hounsfield Tester
Equipment  H10K-C 3.6 Compression to Extension (Kgf)
Bottom Zone 0.5



3.6
Compressive strength = F nax
A
max
A
37
Compressive Young's Modulus = (T
J
356
Electron Microscope) JOEL  JSM-5410 LV

10%

50

(37)

SEM  (Scanning



35

(Hardness Tester)

ZWICK

5



3.6

(Universal Testing Machine)
Hounsfield ~ H10K-C
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