CHAPTER 111

EXPERIMENTAL

V///

3.1 Materials

Materials used i Table 3.1 are obtained from

; | 8o “. of Suppliers

Materials

Poly(vinyl chloride) 610 Thai Plastic Co., Ltd.

Butyltin stabilizer = - o Co., Ltd

Acrylic copolymg r

Oleochemical derivatis heitical and Lube Co, Ltd.
Complex ester P.P.P. Chemical and Lube Co., Ltd.

a1 b wﬂ B k]

styrene

W‘ﬁ?ﬂ'ﬁ f *m 31| 0 e iy 6.
Calcium carbonate CaCO, Peerash Co., Ltd.
Magnesium silicate Talcum Polymer Innovation Co., Ltd.

Aluminium silicate Kaolin Centasia Co., Ltd.
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3.2 Apparatus

1. Two — Roll Mill: MODELCR 820 SER.NO.7182

2. Compression Molding Machine: MODEL : GT7014 — 10

3. Mixer: MODEL MX - T31G‘ SE

4. Oven: TYPE 1511530000202

5. Hardness Tester ASTM D-785
6. Universal Tester: T] |

7. HeatDeﬂectione eratizé e 0 \ TM D-648
8. Scanning Electron Mic; :5300

Various compounds wer ared by varying the amount of fillers such
» 3 were weighed as parts

hY )

per hundred by weig ompounds were mixed by a

mixer for 3 minutes and blended ona two-roll mill at 00°C [21] to give 0.3 mm
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properties nan%ly, tensile strengtly tear strength impact strenggb heat deflection
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comme101al formulation.



Table 3.2. Formulations of PVC compounds
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Sample CaCoO, Talcum Kaolin
No. (phr) (phr) (phr)
s1 5.0 - -
S2 10.0 - -
S3 -
S4 )
S5 -
S6 o=
s7 5.0
S8 10.0
9 20.0
S10 -
si1 -
S12 .
S13 2.5
S14 5.0
S15 o — 10.0
S16 i 2.5
S17 - 50" 5.0
s18 ‘a s al , 10.0
SAUSINUNTNENNG

820 - 50 ¢ 3.0 @ 20
B VANTI TR UV NIS TR E w0

Tsm 1.0 2.5 1.5
23 2.0 5.0 3.0
S24 4.0 10.0 6.0
S25 1.0 2.5 15
S26 2.0 5.0 3.0
S27 40 10.0 6.0

Remark - Other raw materials were fixed in the formulations S1-827 as follows: PVC 100 phr, stabilizer
1.8 phr, impact modifier 7 phr, processing Aid 2.0 phr, internal lubricant 0.55 phr, external lubricant 0.65 phr.




3.3.1 Mixing Procedure -

The compositions were prepared by mixing in a small high-speed mixer
for 3 minutes and all of the ingredients were blended on a two-roll mill at 200C
for 10 minutes to make sheets having about 0.3 mm thick for tensile test. The nip
between the rolls were adjusted to facilitate the mixing. The sheets of 0.30 mm
thick were molded on a mo at 200C and 200 kg/cm for 13
minutes to make the PV mm thickness for impact and

'-I

HDT tests. ; 3
M/ 7

Mechanical prgpe rigic ' ) sheets were measured by

3.4 Mechanical

Tensile strenﬁ; in@ by ASTM D638-97 [22].

The samples were tested-at 25°C in a controlled humidity atmosphere of 65 %.

mhe sl U ik Mﬂﬁﬂmﬂ i Figure 3.1
%WQ@%Q?Q&N BNANYIAe

: Length of narrow section 33 mm.

Wo : Width of overall min 19 mm.
Lo : Length of overall min 115 mm.
G : Gage length 24 mm.

: Distance between grips 64 mm.

: Radius of fillet 14 mm.
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Ro : Outer radius 25 mm.

T : Thickness 0.30 mm.

Impact strength i resistance ock loads and was determined by
test method ASTM D618 [22]. The 1z0¢ is a useful comparison of various
dulum testing machine

types or grades © %—
facing the direction of

was clamped, and ﬁ]t e

impact. The pendulun}. was released an the force consumed in breaking the

specimen waﬂ ulﬁjcfa mlﬁ}%‘ﬁfwyn’]xﬂmiached on its follow-

through in Flgﬂre 3.2
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Figure 3.2 Sck Impact test machine and

specimen

3.4.3 Tear Testing
L7

X
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The tear strengih was carried out ng a TESTROMETRIC MICRO350

universel 10} aﬁ;og gmgwgsw i e Yoimen dimension i

shown in Fi

amaﬁn‘imumwmaa
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Testing machine movadie head.

Figure 3.3 iversal

dimension
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3.5 Physical Measurement
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3.5.1 Shrinlkas x4

| | |

tester and specimen
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fillers, which are added into the n§1d PVC opague sheet.

W‘Wqﬁ“@ﬁ‘iﬁ%j %qlﬁadﬁ e J15 a 6134-1975. The

spec1m s were prepared by cutting the sheet size 120x120 mm and 100 mm

already mark points in both dimensions were measured as illustrated in Figure

3.4. After that the specimen was placed in oven at 100C for 10 minutes and

percent shrinkage value was calculated as follow:

% shrinkage = ( Specimen area before — Specimen area after)X100
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3.6 Thermal Measurement

3.6.1 Heat.d X J

gL 141
|
to study the s mp s and conceéntratio filler according to

e IR S e

the center of test machine. The temperature in the chamber was raised at the

rate of 2 'C 0.2 'C/min. The temperature at which the specimen was bent or

softened was detected as the deflection temperature.
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Figure 3.5 Schematic a;::':r-f- HDT test machine and specimen.
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3.7 Morphology of th '

The scanning yectron microscopy (SEM) [23, ﬁ] was used to investigate

the fracture ﬁfﬁ ﬁﬁ WWWW ﬂaﬁe sheet containing

different modified fillers. Samplis for SEM vgre mounted on an SEM stubs

oo T G o

gold.
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