CHAPTER Il

EXPERIMENTAL PROCEDURE

3.1 Process Flow Chart and Experimental Conditions

Clay (-50 mesh) Sand (-50 mesh) Grog (-50 mesh) RHA (-50, -100 mesh)

Testing of plasticity of mixed clay

Characterization of dried
properties of specimens

- Drying rate
- Drying shrinkage

- Green strength

q haractenzatn of flred gropgmgs of
YW Wl{ﬁ’]’mﬁl’lﬁ d
q iring shrinkage
- Bulk density
- Water absorption
- Modulus of rupture (M.O.R.)

- Phase analysis

Fig. 3.1 Flow chart of specimen preparation and characterization
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The process flow chart of the experiment is shown in Fig. 3.1. Firstly all of the
starting materials, clay (-50 mesh), grog(-50 mesh), sand (-50 mesh) and rice husk ash
(RHA) (-50, -100 mesh) were mixed in dry condition to get the homogeneous
composition. All compositions of mixed clay bodies are shown in Table 3.1. Dry mixed
bodies were sampled for the plasticity measurement. Then, the wet mixing was
performed by adding about 20 wt% of water. After that the wet mixture were kneaded

by hand to get a dough for forming. The hardness of the dough was measured by

hardness tester (see Fig. 3.2) in the range scale number. If the hardness of the
d and the dough was kneaded by

il . N J‘V
hand again. On the contraf & hardf wn 7, the dough was dried in

open air and mixed again ugi become #.of scale number.

The specime _ Ided: into 1 rod approximately 10 mm in
e dried at room temperature for 2
days. After that, the speci - FIE A\ \.\ 10 °C for 24 h. In this drying
process, the drying shrinkage w - cimens were measured. Dried
specimens were fired at 900, 080 J i 50 (100 °C for 2 h, at a heating rate of 3

Bulk density osity of fired specimens were

measured by Archiméd @-‘-‘ as analyzed by X-ray
diffractometor (XRD). V\&ulus of rupture (M.O.R.) of gr@ and fired specimens were

b”ﬁ'”’ﬁeﬁﬁtﬁgﬂmwmm
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Formulas
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RHA (-50 | RHA(-100
mesh) mesh)
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3.2 Starting Materials
The starting materials used in this experiment are shown in Table 3.2. The
appearance of materials are shown in Fig. 3.3.

Table 3.2 Starting materials used in this experiment

Materials Properties Sources
Clay Particle size < 50 mesh Ratchaburi, Thailand
Sand Particle size < 50 mesh Maeklong river, Ratchaburi

Grog Particle size < 30 €3 f Siamese merchandise Co.,Ltd., Thailand
Rice husk ash | Particle siz E 0‘{ rice mill and granary Co., Ltd.,

(RHA) Thailand

(b) Sand

Fig. 3.3 Appearance of starting materials
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;; " (d) Rice husk ash—.i:f

[L-_r-‘(j_3§ Appearancwi?ra‘{s (cont.)
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3.2.1C ical composition
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fluoresceriﬁce XRF (ARL 9400, Switzerland) at Siam Research and Development Co.,Ltd.

3.2.2 Crystal Phase

Phase composition of starting materials was analyzed by X-ray diffractometor,
XRD (X'pert, Philips) at Siam Research and Development Co.,Ltd., Thailand. The starting

materials were crushed and ground to powder under 100 mesh. The qualitative analyses
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of the starting materials were determined at the following conditions; target: Cu, voltage

8.5 kVA, 20 : around 5-70°, and the time step 0.12°/sec.

3.2.3 Microstructure rvation

Microstructure and particle size of clay and rice husk ash were observed by

scanning electron microscope, SEM (JSM 5410L, JEOL Co.,Ltd.) at Scientific and

Technological Research Equipmen lalongkorn University. The particle size

distribution of clay was meas zer in Japan.

Thermal analysi erformed at the heating rate of

10°c/min by using t mbined TG-DTG-DTA unit
(Simultaneous thermal a ific and Technological Research

Equipment Center, Chulal

3.3 Property Measurement a xed Clay and Fired Specimens

3.3.1 Plasticity-of c
-

Liquid limit (LsLd) Walex (Ip) of clay and mixed
clay were measured bym'terberg s limit tester ir conformimwith ASTM D4318-00 (18) at

Soil Mechanics L boraﬂﬂe artment of @il Engineering, Faculty of Engineering,
Chulalongkorn \ﬁiu Qp%ﬂmﬁrmt ‘slrl iﬁig. 3.4. The plasticity
index of clay was calculated as follows? o ./

YRIANNIPHNNRAINEINE

q

Where:

Ip = plasticity index, %

L.L. = liquid limit, %

P.L. = plastic limit, %



19

3.3.2 Drying rate ang

Some formulas selected for drying rate

"\Jﬂ

measuring the weight of gree spe.ntw%ns'- { to 12 days. Then, specimens
Jh--d "A s ry

were dried at 110 °C for 24 h -sm- ¢ the fofal water content in specimens at the

Linear drying sﬁnka V as_@easured by measuring the

length of specimens before drying (L,) compared with the length of specimens after
“a (%)

dried at 110 oﬂ %ﬁ@ %I\Wﬁ% Wﬂ qeﬂrfa'ntage of linear drying

shrinkage was cdldulated as follows.

Q‘W’m\?ﬂ‘im URNINYAY

Sy = (L, - Ly L,x100
where :
S, = linear drying shrinkage, %
L. = length of specimen before drying, and

P

L, = length of dried specimen
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3.3.3 Firing shrinkage
The percentage of linear firing shrinkage was calculated as follows.
S, = (L, - L, )L,;x100

where :
S, = linear drying shrinkage, %

L, = length of dried specimen, and

L, = length of fired speci

334 B Ik aen i . I"vuu-’--ﬁ bs

Bulk density and ired. specimens were measured by

Archimedes’ method accg he detail was omitted.

3.3.5 Modulus of rug

Moduli of rupture of @ ecimens were measured by 3-point
o~ L !

bending test in conformity wi M C 674488.(21) All tests were performed by using

LLOYD 500, Intro enterprise rosshead speed was constant at 0.5

mm/min. The modulus«of > of each spé Jlcutated as follows.

-5

Where:

. ,mewmw BIN3
VTR I ANNa Y

d“%E diameter of specimen, in mm
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3.3.6 Crystal phase of fired specimens

The qualitative analyses of fired specimens were determined by the same X-ray

diffractometor and at the same conditions designated in 3.2.2.
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