CHAPTER 3

APPARATUS AND EXPERIMENTAL METHOD

Effect of fillera M ' _mechanical properties of high

density polyethylene ™ St - testthe polyethylene and :
polyethylene filled . and carbon black at
various percentaggst ies: tensile strength,
tensile modulus

hardness were mea ed'. Mi rost \\ \ filled polyethylene was

3.1.1 tigh densit o in this study is
I
identified as Pomne grade R-1760, injecti

by Thai Peﬁﬁuﬂﬁ Illi’wglarn Thanical properties

of this polymgs are shown

Q‘mﬁﬂﬂ‘im UAIINYIAY

.i 2 Fillers

molding grade, supplied

3.1.2.1 Calcium carbonate 1939

3.1.2.2 Calcium carbonate 039

Both carbonate fillers are supplied by Surint Omya
Chemicals (Thailand) Co., Ltd. The carbonate fillers properties are

shown in Table 3.2



58

3.1.2.3 Carbon black was supplied by Thai Carbon

Black Co., Ltd. Table 3.3 illustrates the properties.

3.1.3 High density polyethylene filled with glass fiber

20% by weight supplied b 11 Petrochemical Industry Co., Ltd. was
studied for the with the high density

polynethylene filled W

Table 3.1 i
a': H
properties bl o : unit value
2N
Ve
melt index[2.16 kg/190 AT 1238 £/10 min 6.00
melt index[5 | 10 min 18.00
density _ m g/cm? 0.957
tensile strengty ASTM D 638 mel2 > 14
¢ a o
BN INUNINNNT | -
ultimate e%ngat ion ASTM D 638 zu >250
mq Adbnagion] ﬂﬁeﬁu LI E  Vere) | -
notch impact strength DIN 53453 MJ/mm? > 3
vicat softening
temperature ASTM D1525 9 =
haze ASTM D1003 % max =
gloss ASTM D2457 % min 1
impact strength ASTM D1709B E -




Table 3.2 Some properties of calcium carbonate
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Properties

Ghemical compositd

i |
Physical propert E es

e f Y

Grade

JNINING

039

99.0 %
0.4 %
0.2 %
0.3 %

nil x

97.0 %

DRI I I NN -

Specific gravity
DOP absorption
0il absorption

PH

25 g/100 g
20 g/100 g

8

25 /100 g

20 /100 g




Table 3.3 Some properties of carbon black.

Description Unit
ASTM No. N330
ASTM type HAF

DBP Absorption (cg/100
CTAB (m?/g)
Nitrogen Adsorpsd®
Pour density
Sieve Residue

U.S.Siey

U.5.5ieve82]

AULINENINYINg
ARIANTANNIINGIAY
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3.2 Apparatus

3.2.1 Sample preparation apparatus
3.2.1.1 Two roll mixing mill model L.R.M.110 from Lab

Tech Engineering Co.,Ltd. with the specification shown in Table 3.4

Roll diameter (mf

110
Roll width (mm) 280
Foll width, working 250
Approximately loading® (giEEarsid 100-300
Roll pitch (mm e 0.1-2.0
Friction mtiu_ 1:1,2
Front roll spe&d.r 20
Back roll speed q.tpu} 24

—fHEINENINENT -

Temperature Hising rate
A RS B AN 6 El .
room temp. to 300°C with in (min.)
Motor power (Kw) 2.2
Electrical system :_ 3 phase 380-440 volts/50 hertz

3 phase 220-240 volts/60 hertz
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3.2.1.2 Hydraulic hot pressing model LP 20 from Lab

Tech Engineering Co.,Ltd. with the specification shown in Table 3.5

Table 3.5 The specification of Mydraulic hot pressing

Unit
Compression plate 200 x 200
Maximum force (Kg) 200
Heating cnnsuaptibn;: 2X 3
Hydraulic power (Kw) : 2.2

Wy

3.2.2 Snmplg testing equi

ﬂ%&l@ﬁls&lﬂ%ﬂ&l'ﬂﬂﬂ AUTOGRAPH  mode!

5-100-C, crﬂss head movement 40 mm/min, Joad selected 50 Kg
AW Bl el Wkl LA, . cencie
head shure D from Instrument & Mfg. Co., Inc.
3.2.2.3 Izod-charpy impact tester:Toyo seiki model 612
3.2.2.4 Scanning Electron Microsscope (SEM) model

JSM-35 CF JEOL Ltd.
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3.3 Experimental procedure

3.3.1 Study of some physical properties of filler
3.3.1.1 Particle size distribution of fillers by

sedimentation method.

3.3.1.2 ; am of fillers by BET method.

3.3.2 Sample

3.3, prepared by mixing

polyethylene pelle percents of filler on the
two rolls mill of the mixing roll were
maintained at at 1409C (back roll).
Additional manual miNing < By spe was necessary. After the mixing
period, the filled n_the rolls and cooled down to
80°C then the ;w——"_x* rolls and cut before

molding. Hot preﬁing 50@ after 5 min preheating

then pressure rdased up to @4000 psi for 2 min. The compressed

e e ALV ENSHEDAS
-1 EOF WL

The calcium carbonate filled polyethylene samples were
prepared with different amounts of fillers, 2, 5, 10, 15, 20, 25, 30,
35, 40, and 50% by weight of CaCO5 1939 and 2, 5, 10, 20, 30, and
40% by weight of CaCO3 039. For carbon black filled polyethylene,
the compositions incorporated are 0.5, 1, 2, 5, 10, 20, and 30% by

weight. And 20% by weight of HDPE-filled wit_h glass fiber was used as
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its original pellet and half diluted to 10% by weight with HDPE resin

to form two concentrations of glass fiber-filled polyethylene

3.3.3 Mechanical measurement

The properties of filled polyethylenes were measured

3:.3:3, ile properties.
3.3 ‘\:“‘\.J d Izod impact strength.
i P o | Jurometer hardness.

3.3.4 Microgfrcghire £

AUt Inteatinng
RINNTUUNININY
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