CHAPTER il

EXPERIMENTAL PROCEDURE

3.1 Experimental conditions and experimental procedure flow chart

Batch compositions of red clay, sand, grog and alkali materials are

shown in Table 3.1.

)
Table 3.1. Batch compositions of : ’ and alkali materials.
n rog (wt%)
formula clay (wt: _ —:‘Ht T 450 | #100 fluxes (wt%)
mixed clay 1 87.0 7 TRE N Bl - - -
mixed clay 2 ’ 9 .0 - -
10% sand 8 - : ol - -
15% sand 77.0 1B04 -9 %\ 8. - - -
#50 sand 8 e - - -
#100 sand 87.04 ) LA A0\ 1. - - -
10% grog 8 0 sl - TR0 - - -
12% grog 83.0 ) e IE . . .
#50 grog 87. 5.Qf0= = Sy 80| - -
#100 grog 87.0 r - | 80 -
3% NaO 822 - - - - 3.0
1% Ca0 94.1 L - -1 - 1.0
2% glass L34 £ - 2.0
4% glass = ol - 4.0
6% glass , - ' - 6.0
8% glass 87. ' - | - 8.0
$50G5 90.0. - {50! - |80 [ - - -

SGG ET 1 f%fl ?: 1 1 E ﬁ? :Uill_ﬁéqﬂj 48

* detail of particl@size is shown in appendix A
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The process flow chart is shown in Fig. 3.1. Plastic red clay, sand and
grog were supplied from factory (Siamese Merchandise Co., Ltd.) and alkali materials
were purchased from market. The particle size distribution, chemical composition (XRF)
and crystal phase (XRD) of these materials were characterized. These raw materials
were mixed according to the proportion shown in Table 3.1. Hand mixed clay body was

extruded by a piston extruder machine in to a cylindrical shape of 10 mm in diameter

and 10 cm in length and drying vas measured. These specimens were

sintered at 900, 950, 1000, 10 eating and cooling rates of 3 and
Oy . g " _-‘

5 “C/min, respectively, and"with g soakint n electric furnace. Fired color,

crystal phase, water absorpti

and microstructure were ok

ngth capillary pores volume
\\\\ tlon high bulk density and

The optig#tim gorm W
©Cimeé 1Sing production equipment in a

* '?
high strength were selecid 6 produge §

factory. Mixed clay body was farmed wit ollér machingiin to pottery shape and fired at
Mfi %

production temperature (9507C 2 gpproxima ) the gas furnace. Fired color, water

absorption, bulk density and ;¢) product were observed and freeze-

thaw test (DIN 52252 staridard method) w jas performec _VA
V= Y]
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Fig. 3.1. Flow chart of specimen preparation and characterization.
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3.2 Property measurements and characterizations

ion of ing material

.2.1 Particle size distri
Sedimentation method (Ho.riba' LA-920) was used for investigation of
particle size distribution of red clay powder. Raw clay was dissolved in water with

dispersant, hexa-meta-phosphoric acid 0.2 wt. % solution. The solution is agitated for 15

min in a mixer and let to settle into test \ ,/

* Ilete ry (Siamese Merchandise Co.,

e' sieving using 20, 35, 50, 100

Sand and grog
was gbtai

Ltd.). The particle size distrib
Ens

140, 200, 230 and 325 mgs
“.qm.vmﬁh%

l.'rf
Red clay, g@ o'ra re

)

1
L)

,
-

content was calculated as igeq

The red E]ay was dried at 110°C for 24 h vﬂle commercial products and
a 100 mesh screen

NG ?ﬁﬁﬂﬁﬂi@ﬁﬁﬁ?
ﬂlc mpositions of the aracterized by X-ray

(150 Um). Ch

””°’es°31°ﬁ°°1 A ﬂ“‘fﬁﬂ M INeNa Y

hase anal

The commercial products and experimental specimens were crushed
and sieved through a 100 mesh (150 Wm) screen. Crystal phases were analyzed by X-

ray diffractometer (D8 — Advance, Bruker), operated at 40 kV, 30 mA. The value of 20

was from 10-60°, and the scanning speed was 4°/min
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.2.5 Physical pr i

The experimental specimens were extruded by piston extruder
(Hydraulic type) into cylindrical rod, 10 mm in diameter. The extrusion operation was

performed without vacuum and the specimens were cut to 10 cm in length.

3.2.5.1 Shrinkage

neasured before and after drying at
ambient temperature in non-€ontrelied atmosp for 48 h and successively drying in
an electric oven at 110" G™or 24+t fo -4 RS bof the drying shrinkage. The
lengths of specimens were m / / iring at 900, 950, 1000, 1050 and

80 ,.1.‘ \
1100°C for the determination’offiriig shr age \
3.2.5.2 Wajer absg o e “' "\7&

Water abseorpti iere measured by Archimedes’

method.
325 _': Be

Modulug bf rup v measured by three points

bending mode according 10 ASTM C 674-88. The span of measurement was 80 mm.
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(Olympu§ BX60M). Specimens selected for observation are show in Table 3.2.
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Table 3.2. Specimens selected for optical microscope.

experimental specimens

commercial | experimental S
products products temperature °C
formula 850 | 900 | 950 | 1000 | 1050 | 1100
SM* S50G5 Mixed clay 1 o o o . o
Portugal SGG Mixed clay 2 o o o o o
German 1% CaO 0 ° ° ° ° °
4% glass . . ° ° . °

*SM=Siamese Merchandise Co.,Ltd.

_‘__

Capillary poie™y [ pore size analyzer (SA 3100,
COULTER). The method us€d is baged on tr \\\ rrett, Joyner and Halenda) gas
sorption method where gag‘maleg of knov \\ ondensed by the process of

capillary condensation. . and the resultant sample

pressure are recorded and i0
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3.2.8 Freeze-thaw testing

=

Freeze-tha Fwas ‘perform ows; (1) check initial condition of
the commercial 05-— s and dan —"‘ ry for 24 h at 105°C and
then cooled to room te@)era ure ambient temperature for 48

h, (4) freezed in the refriggrggr immediately @’1500 for 60 minutes and (5) thawed for
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