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ABSTRACT

This research presents experimental results of the mechanical properties study of 3 types of
plastic mixtures such as HDPE, LDPE and PP. The processes for mixing of plastic are as follows.

Process for preparing plastic mixed in this research, extrusion molding process. Plastic to
be mixed together and through injection molding in order to test Mechanical and physical properties
of the plastic mixture

Step 1, the mixing of HDPE and LDPE was performed by a given ratio and then the
specimens of the mixed plastic were prepared and mechanically tested, respectively. The optimum
ratio of the Step 1 was 20%HDPE by 80%LDPE. Step 2, the mixed ratio of optimum ratio of step 1
was mixed with PP by various ratios and found that the optimum ratio was 50%PP because the
XRD result showed the hexagonal crystal structure that was higher symmetrical structure. Step 3,
the optimum ratio of step 2 was mixed with a nucleating agent by various ratios and found that the
optimum ratio of this step was 0.2%wt nucleating agent. The XRD result of the plastic mixture
reported that the crystal structure of the mixed plastic of step 3 was also hexagonal type. The
addition of nucleating agent also increased a hardness and tensile strength of the mixture reported

when compared to the mixture of HDPE+LDPE+PP with no nucleating agent.

Keywords : Nucleating Agents, Hexagonal, Polymer Blend, X-Ray Diffraction
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2.6 MINATOUANLAITING (Mechanical Properties Testing)
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q

k4
v A

Y A a [ = A A wva A 9 I
UIZLAIUMTIANATITNONANINDINN TN UALBINA IﬂﬂnlﬂﬂaﬂT'iﬂﬂﬁﬂﬂlﬂullﬂﬂﬂu

t-'! a \ U
4.1 NAVDINMIAIINNANTANNANIZ TN HDPE nU LDPE
4 vy a ' @

4.1.1 mﬂﬂﬁﬂﬂﬁﬂﬂlﬁ@qﬂv‘lﬁ1ﬁﬁﬂWﬁTiJ‘i%?T’JN HDPE nU LDPE @ugas Al-All
[ A 1 A v A ' A [ Y 1 an
AT INN 3.3 Iﬂﬂw1umi®\‘1®ﬂiﬂlmﬂﬁﬂ§lﬂ NRDINNITNAADUNDTUNAAIIT1IATNU NV

] o 1 1 < a a @ A o < dy = Y A o
V1IYH VU hliJlIﬂ’NiJLmﬂ@]N%1ﬂL1]ﬂWﬁ1ﬁ@ﬂLmJ3ﬂﬂuﬂ mﬂymmﬂumammﬂu mam”lﬂ
[ Y] d? 9 1ra 4 =~
Nﬂ!ﬂi%ﬂluﬂTiE]WUL!E“]JI@EJi“]fLL‘lJWiJWLL“]JULLWﬁ"WIﬂiﬁ)‘]J VYUIA 20x20 FN. AITNTIUT 3 WN.LAY
Y] Qy AN Y o 9 1 g dy =) ] [ ) =y Qy vAa

6 V. aﬂymz%mmﬂ‘lﬂ mm@]"l@wmuﬂumammﬂuﬂaum"lﬂmasmcvumu‘ﬂﬂﬁauﬁnm
139N

4.1.2 Wﬁﬂ?i‘i/]ﬂﬁ’é)ﬂﬂl1ﬂ15‘1/luﬁiﬁ)uiQﬂ‘iglﬁ/]ﬂ (Impact Resistance)SU’E)\iﬂTil,G]gEJﬂJ

NAAANKHANTZYI19 HDPE 111 LDPE

MINN 4.1 HAMINATOUMITNUABUITINTZUND (Impact Resistance : IR) VOIMIIATOUNAFAN

W59 HDPE 71 LDPE

ERT Y] IR ERT Y] IR

ans q03

HDPE:LDPE (J/m) HDPE:LDPE (J/m)
Al 0:100 581.65 A7 60:40 29.44
A2 10:90 523.52 A8 70:30 38.9
A3 20:80 457.13 A9 80:20 36.41
A4 30:70 146.7 A10 90:10 31.36
A5 40:60 78.08 All 100:0 30.01
A6 50:50 35.84
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JUN 4.1 HAMINATOUAININUABLIINTEUNNVDINTIAT S

NAAANWANIZHI1 HDPE N1 LDPE

AHANITNAFDUITWU I LDPE 100% UANUNUUITINTEUND 531.65 J/m 1182 HDPE
100% UANUNULTINTZUNA 30.01 J/m TUTZILUTNIUDI A5 WUIINTHNDAT 1A HDPE 3
9 1
answanoauianINULSINTZuUNNYBINAIaAnHaN 1HANa N TUMNEAT 18U HDPE 1110
4 q'/ 1 2 ! g N \
VU AUNTLNINOAT 12U HDPE 50% A0 A 6 3UDI HDPE 131U 100% WUIAINITNULT
= 1 1Y Y A Y d' eajl dy d‘ v 1 Ql dg’ =
ATZUNNNANUUANA NN UTIDEUIND D 1AI1AIN NI11T199910DAT 1A IUYDI HDPE (NUAUIUDA
A o 9 ) Aa = Y a o 9 =2 o 9
a1 laseasaveanaradnnaniaulndmeaiuInssai19ves HDPE 110 391 1%ns
' Y Y
MUBAI1EIU HDPE @aus 50% 3 1 Tudamadoauiifnsnuusainssunnuoanalaanmay
1 < a
413  HAMINAFABUAINNUUUILLY (Shore D Hardness) YDA SUNATAANHE

32%7714 HDPE 11 LDPE

v 1 I~ a
SN 4.2 LAAIHANTNATOUAIAIULULILY Shore D Hardnessn 15105 8MNAITAN

WEUFLYI19 HDPE N1 LDPE

ans Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al0 | All

u

1 <
ATAITULUN

45 |46.5|46.5| 47 47 49 52 52 55 55 60
(Shore D)
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Shore D Hard

70 ~
55
49 52 52

60 1 45 465 465 47 47

30 -
20 -
10 -

Shore D

1 v <
?J‘ll‘ﬁ 4.2 FEAINANITNATDUAINIINLVILUD Shore D Hardness

YDINSINTIUNAAANHANTLHI HDPE N LDPE

VAo 1 1 <
i]1ﬂWf1ﬂ1§1/]ﬂﬁ@\1W']J'J”Iﬁi’]ﬁi"lﬁ'ﬂ! LDPE 100% hléfﬂ"lﬂ'ﬂﬂlmlﬂ 45 Shore D 1oy
Y < ' ¢ A 4 a 44 2
HDPE 100% llﬂﬂ']ﬂ'l"lllll‘llﬂ 60 Shore D LlagﬂTﬂ’ﬂllLHNL‘Wll"]Jugnll‘ﬂﬁll"lmsllﬂﬂ HDPE NiWNIY
A 9 = Y= o [ =1 2 o F =] 3 Y [
Lu’ﬂﬂiﬂﬂiﬂiﬂﬁﬁ"lﬂ‘]]i’]\i LDPE llﬂ”Iiﬁ]ﬂﬁENG]’JLL']_ITJULNL‘]JH53HJEJTJiNVn(l‘ViNﬂTﬂ’J”I?JLHNUBElﬂ'n
A 9 v A @ 1< ~ A o w qgll @ v A @ =
HDPE ﬂiﬂﬁﬂﬁi”l\ﬁ]ﬂ!ﬁﬂ\i@]ﬁllﬂﬂ!ﬂ‘L!iganJ‘]J WOUNTAMNTDININAUNU NITIALTUIAIISY
< ~ ] A (a 4 £ Y & o~ <
ﬂ'JnJL‘]Jui&‘UfJ‘UN']ﬂﬂ'J'] LDPE 100% LiJf’]‘]_liiJ'lmsUi’N HDPE WJUYU IﬂiﬂﬁiTQﬂﬁ]gllﬂ'J'llllﬂu
=\ d? 1 Y < A ‘3
I2VIVUINUVYU ﬁ\‘lWﬁglﬁﬂ']ﬂfnmﬂNLWﬂJ"Uu
414 Wﬁﬂ']ivlﬂﬁﬂﬂﬂ"liﬂugiﬂlﬁﬁﬁﬂ (Tensile Properties ) ‘ll@\‘iﬂ"lﬁ!@'l?flllWﬁ']ﬁﬁﬂNﬁll

32%7714 HDPE 11 LDPE

AN 4.3 HANSNATOUNITNUADLTIAIVDINSIIATIUNAIAANNENTL I HDPE 711 LDPE

qas Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A10

Tensile
098 | 1.38 | 250 | 1.63 | 1.86 | 1.99 | 2.29 | 2.06 | 2.68 | 2.93 | 3.06
Strength(MPa)
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Tensile Strength
4 ] -
268 ¢
< 2.50
< 3 - 2.29
= 1.99 2.06
s . le3 186
< 0.98
=)
£
<0

JUN 43 WAMINATODMITNUABLIIAIUBINTIAT BN

NAAANWANIZHI1 HDPE 11 LDPE

] 9
1INMINAABINLI HaN9I1910n5 W TAsTIWAIAGAT AT-AT1 A1 Tensile
1 A d? = A 1 dy <
Strength 92A9® ) ANIUIIN 0.98 MPa J1auile 3.06 MPa Milwauiiniizlugas A1 1l
LDPE 100% A1N15NUHTIAIIIATD9910 LDPE Hn15901589691UD Amorphouse gasia Tl
0 Y 1 o J3 o 2 4 .
$117UVe LDPE azanainudandiuaziuiulesisuaues HDPE auauns ¥ Tensile
! 2 = Y A g . . = =
Srength 9ADY) FAUUINIIZ HDPE 921 1n59a519913]U Semi-Crystalline 39813150 NUUIIA

) ! A Y, 2 P 2 2 \
ulﬂinﬂﬂ'n LDPE “VIZJTﬂ’Nﬁ’iNLL“U‘U Amorphous fNL‘]J'E)ﬁL“D’UﬁEU’E)QHDPE LANUUYU DTITNUADLLIN

v
2 3 A K

Aetiiuaudrouiu uadmiualugas A3 Milu HDPE 20% 11azLDPE 80 % A1A 15U

Aagan 2.50 MPa 19 lunisnaaey DSC wwwuTugas A3 AnUZUDI Peak (11 2 Peak

QU

D

1 dya a o Jgya A S 3 4 ] 9
%QLLﬁﬂQ?TiHQ’ﬂﬁulﬂﬂﬂ?ﬁLLEJﬂW\lﬁ‘lJ@QWﬁTﬁ@IﬂNﬁM mldensnavoses¥ua HDPE dewalv

R

1 =3 zg 9 Y [ Aav A 1 J 9 a 4 Aa
mmanunsaasgaiy Tagldaeandeanuauiseina1nn lnsead nueaneamwesHauning
v [ 9 ]
ponle amautanldsninlassadradan mSonlaeitawnani dlulideaglndanuuay
9 [ 1 = |9 1 = 9 A a 1 =
doagllvedluuuimudendy uamswsonInssaadaiguuginaznaianig g 59ud9
[ 1 A = = 9 D2 Ll A
oas1aulumsway menlFeumen Iassaiaauazsguauiianina Tnsmnizediaganiny
I = P Y Y A a ' 1 va A
HAWTRINIAVBIEI TN Id Inseaieiimamsuenla sz dawa Tagas o auiiazang

a 4 4 A
UVDINDANDINEY [6] BINVINAITNN 4.4
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IR0 4.4 HAMINATOU DSCYBINTIATINNAAANNEANTEHI1 HDPE 1 LDPE

gUNNaDNMa)
q03 Fuiitomendu ( Melting Temperature)
Peak 1 Peak 2 Peak 3

Al J 112.57 - -
A2 J 143.56 - -
A3 X 106.59 128.98 -
A4 X 105.55 127.91 -
A5 J 135.01 - -
A6 J 133.68 - -
A7 J 133.16 - -
A8 J 132.87 - -
A9 J 136.85 - -
A10 J 138.87 - -
All J 130.59 - ;

42  HAVRIMIIAFFNWAAANNENIN LDPE N1 HDPE M%idnzay N PP
421 ioldwana@nweansz®i1e HDPE AU LDPE MHNIZauINTUaouUn 1 1ae

v
1 =

RoNgAT A3 WIWANAU PP Tagruingeddn3auulanys A9013191 3.4 #a91NNITNAADILIID

@ 9 1A ] t% 1A 1 [ @ A o IS dy = [

ﬁ\‘llﬂ@lﬂ’)ﬂﬁ1ﬂ@l11ﬁlﬂ’ﬂﬂﬁﬂﬂ’)ﬂgu UUI llmmmmmmdﬂuumuﬂ naﬂymmﬂumammﬂu

A ) ] o 42’ 9 1A 4 =

Lll’é)‘hlflﬂWTL!ﬂi%ﬂ’)uﬂ1i@ﬂﬂlugﬂ1@ﬂﬁhﬂmwNWLL‘U‘Ullfl/\lﬁ%@]ﬂif]‘lj VYUIA 20x20 Y. AITUHU
o e AN Y o 9 g dy = Y ' 0 =

1 YU.,3 WU .Y 6 YU. aﬂymwmmﬂﬂ mm@”lﬂwmuﬂumama'muﬂauuﬂﬂgman

E

a va A J 1 < J

FUNUNATDUTNUALYING Iﬂﬂﬂﬂﬁ@UﬂWﬂﬁWUSﬂ@Lliﬁﬂiglmﬂ AITULLU ﬂﬁﬂuﬁﬂll‘ﬂﬁﬁ Ias

avtanamennlagda DSC uaz XRD 1agA1n1snaael XRD A9a151499 4.5
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A3 9N 4.5 HaUBININATUY IATIad19wan Iaeld XRD yeamamssuna1afnwauan

LDPE n1 HDPE MMuNz @y N1 PP

q03 93197 Taseadanan
B1 PP 100 % Rhombohedral
B2 ( HDPE80% :LDPE 20%) 10% : PP 90 % Tetragonal
B3 ( HDPE80% :LDPE 20%) 20% : PP 80 % Orthorhombic
B4 ( HDPE80% :LDPE 20%) 30% : PP 70 % Tetragonal
B5 ( HDPE80% :LDPE 20%) 40% : PP 60 % Orthorhombic
B6 ( HDPE80% :LDPE 20%) 50% : PP 50 % Hexagonal
B7 ( HDPE80% :LDPE 20%) 60% : PP 40 % Rhombohedral
B8 ( HDPE80% :LDPE 20%) 70% : PP 30 % Tetragonal
B9 ( HDPES0% :LDPE 20%) 80% : PP 20 % Orthorhombic
B10 ( HDPE80% :LDPE 20%) 90% : PP 10 % Orthorhombic
BI11 ( HDPE&0% :LDPE 20%) 100 % Rhombohedral
422 NaﬂWﬁWﬂﬁ@UﬁTﬂTﬂJll%ﬁu‘UU Rockwell Hardness ﬂl@ﬁﬂ?ﬁL?‘l?ﬂNWﬁTﬁaﬂNﬁN

910 LDPE /1) HDPE MY11L @ N PP

1 < ;I {
minagouaaNuutsluduasun 2 1¥mInaaoutuY Rockwell Hardness

A A o ' < J [ a Ao =3 a g
IHD9IN LUDIANITAIA ULV Y Shore D Hardness mmmmmqqmummwumuﬂa gy

<
N1INATDUANNLUULUD Rockwell Hardness

H ' < a2 & {
GnTNﬁ 4.6 Llﬁﬂ\iWaﬂﬂliﬂﬂaﬂﬂﬂwﬂﬁﬂlullm\?m@\jﬂWiL@?ﬂNWﬁTﬁﬁﬂWﬁﬂJ%ﬂlﬂ LDPE nU HDPE ﬁ

MUIZ AN NU PP

qng

B1

B2

B3

B4

BS

B6

B7

B8

B9

B 10

T <
ATNITULLUN

94.94

94.34

91.6

82.84

70.4

65.46

58.52

29.74

20.16

20.12
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Rockwell Har(

94.94 94.34 91.6

Rockwell R

Y 1 < 2
Eﬂﬁ 4.4 Wﬁﬂ'ﬁﬂﬂﬁ@u‘ﬂ']ﬂ'nullmqmﬂﬂﬂqﬁlﬂgﬂuv\lﬁ']ﬁ@ﬂ

WaAL91N LDPE 71 HDPE MUIL AN N1 PP

1 1 <
ﬂ"lﬂﬂ']ﬁﬂﬂﬁf]\iﬂz‘W‘]Jll@s{'J'] qa9 Bl (PP 100%) ﬁ]gﬁﬂWﬂ'ﬂilLL‘lN‘Jﬂﬂ!W§"I$ PP ﬁ
1< a A 1w ] a
TassaadlunuuFadu dsennnsduamnenainaie lananves luanatazivgmwia (-
1w 4 o < [ eaj a [ 1
CH3) ﬂ’e)ﬂ‘uazmﬂumaﬂﬂ1iuau'§ﬂw11ﬁﬂa1umNqq muuwﬁﬂﬁmmumwmﬂm HDPE+LDPE
A o o 73 = £ = o quu <
WWoau1 HDPE+LDPE UlﬂWﬁlJﬂ‘U PP Glm‘ﬂ@imuﬁum HDPE+LDPE VIiJWﬂ"’UUﬁ]\‘]'V]'ﬂWﬂ']ﬂ'J']iJLLGUQ
A 1 o 1 1 2 o o
VDINANTANNTUAAAY INWI1E HDPE+LDPE ‘ﬁﬂmﬁﬁﬂ@13ﬁqmmmmu‘umﬁmﬂﬁjmm
[ 1 % o A 3
UUNLTIVUDY PP aﬂmlmmi%m"um PP Waun1U HDPE+LDPE fﬂ%tWﬂJll']ﬂﬁu
423 HAMINATOUNITNUADUIINTLUNN (Impact Resistance) qlﬂﬂﬂ']ﬁlﬁ?ﬂﬂwa']ﬁaﬂ

WaAL1N LDPE /1 HDPE MU1L AN N1 PP

MINN 4.7 UdAINAMINATY Impact Resistance¥94MIATENNAAANHANIN LDPE 1

HDPE MH1La N PP

gag B1 B2 B3 B4 B5 B6 B7 B8 B9 B 10

IR (J/m) 3544 | 30.24 | 20.46 | 16.06 | 16.97 | 24.06 | 17.98 | 15.6 | 18.77 | 39.28
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Impact Resistance

35.44
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Resistance J/m

JUN 4.5 HAMINATOUAINIINUABLITINTEUNNVDINTIAT S

NAFAANNANIIN LDPE A1 HDPE MUIL AN N PP

Y I 1 = = 1 Y
nnnsmuaaddiiiuilugas B 839 BS Uamsnudeusanszunnund 1y
Y 2
anas Neflmszlsumves PP 11nndn A3 i ldoniwaves PP dawadonIn1snumsa
4 1 1 < { 1 1 g
NIZUNNB PP aAad AINITNUABLIIINTEUNNNAAGI NgAT B6 AINITNUABIIINTZLND FRAY
11103910 UTHwve3 gas A3 A USuves PP minwanisnaael XRD Wud1gas B6 X
4 w '
Tassadrwanuuenays Tnueanwulugas Be Fuilulassafrawdniiinnuauuiasuin
b4
dawaliauiifnnunuusinszunnveInaIaAnHaugIIL gas B7 09 B9 A1NITNUHTINTZUNN
=\ Y dg‘ a A Q‘ = dg' d’ 9 =)
N TN gIvIINg1E 9NFWaved gas A3 (TNTUNUIMINNATU (M9 Ina1elausuneuly
@ a J a a a s o
NIZUIUNIEATA WoABIHAUAIITIAAMIuenlarToiansHaNYBINOaBS N1IM1
] d?} 3 ¥ a a 4 9 v A [V 1 ~ [ @
nauiunIun langanssums lnavesnedwesnaunieldnisoas aludasidiuiuanaiany
1 @ 1 1 Y o 1 v o J '
YoamazsaIdmmsnenvladeieny Tagszimsanuludimudnumanuduiuisenin
va A .. a 4 o ] o
AuautiaF Tuana (Molecular Characteristics) Yo 4w amosnaunuay luainauevoins
lvia [7]
424  WAMINAGOUMINUABLIIAY (Tensile Properties ) YOINIATINNAIAANWAN

910 LDPE 11 HDPE MY11L @ N PP
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A1319N 4.8 HANMINAFOUAINITNUABLTIAIUDINITIASINNAITANNENN LDPE N1 HDPE

MM dY N1 PP

qag B1 B2 B3 B4 B5 B6 B7 | B8 | B9 | B10

Max Stress

2.99 2.96 2.99 2.25 2.04 1.99 1.58 | 1.61 | 1.24 0.93
(MPa)

Tensile Strength
3.5 9 299 2.96 2.99

- 3 s a—

£ 25 - XZS 204 199

2z | \<\—o\l58 161

" ,

§ 1.5 - >'_<’\\0,<9>3
g 11

X 05 -

2

B1 B2 B3 B4 BS B6 B7 B8 B9 Blo dn¢

JUN 4.6 WAMINATOUMINUABLIIAIUBINITIATHN

NAAANKHANDIN LDPE N1 HDPE NMuNLay A1 PP

P a1 =2 A 9 IS
ﬂ'lﬂﬂ'l‘i‘i/]ﬂﬁf]\‘mw/\lﬂhlﬂ'ﬂ B1 11‘?]Wﬂ'li‘ﬂu!li\iﬂ\iq\?!uﬂﬂi]'lﬂiﬂiﬂﬁi'lﬂ PP nJu

a Y

[ Q' 9 =\ [] a 1 9 = =
ﬁﬂ‘Hﬂlgl‘]N!ﬁU'ﬂiWﬁﬂ'lﬂﬂﬂﬂWu ilﬁllulllﬂaﬂﬁ;llﬂ'lflcluiﬂ'i\‘lﬁi']\m\iﬂulliﬂﬂﬂqq Gluqm"um B2 uay
o Aa A A 1R o q ¥l Yo o A 73 A & g g £
B3 PP fJ\UJﬂﬂﬁWﬁ!ﬁu@ﬂﬂT%ﬂﬂWiﬁﬂTiﬂaL‘ﬂfNﬂu ¥\13)] L'l]f)'il“]fusllﬂ\i A3 melmﬂmﬂu 30% VU
Aa a =\ 9 A d?' qu dyd Y A (% [
Vlﬂ@Vl‘ﬁWﬁeUfN A33J‘U°Vl1J114L*1113J'ILW3J6111‘!14\1UL1JULW'§'13 IﬂﬁﬂﬁﬁWﬂlﬁN@gﬂu@ﬂWﬂﬁﬂ')Nﬂ WIS

a1 1e Tuanaan A3 Adnesnuandeh ldainmsnuushanas

43  HAYRIMIINSUNWAIAANNENIZHI1 LDPE, HDPE taz PP Mtz aiie

a ' =X
NaIIneoNan

=

43.1  9A5IEIUVOINAFAANNENIE1I1 LDPE, HDPE tag PP lagms@auaisnanan
(Nucleating Agent) AMSATIAIUFIA15197 3.5 Taomsnaunaa@nia 3 ¥iadioniosdaia
wuanyg wannmsnaaeuiledaunadremenmuidvagu funa hifanuuandiaiu
i MM ANKAuAN NI oA (Nucleating Agent) Tae33m3 191n50enaudos

z:y FY a A o | dy = [ I 1R A o 1
@‘ﬂﬂa\‘]ﬂgllﬂwahlﬁﬁﬂWﬁNNaﬂymglﬂu!uﬂlﬂﬂgﬂu !ﬂu"‘l]hl:lsuutﬂﬂllﬁ\j L?Jﬂuqllﬂwﬁluﬂigﬂjuﬂﬁli

56



P4

v K 9 1a 4 =

’é]ﬂﬂlugﬂiﬂﬂﬁl‘]ﬂluwwwuﬂUllwaaﬁﬂﬂﬁﬂ‘ﬂ YUIA 20x20 FU. ANUUUT T WU, 3 UU.LUAE 6 WU,

o Qy AN Y o ) 1 dy = ] [ o = Qy va Aa

aﬂHﬂ!$GISU\‘]1u1’]llﬂ ﬁ\‘]!ﬂ@]hlﬂWU'J'l!,ﬂululeﬂ‘EJ'JﬂLlﬂf)1!u'IUhJL@]iﬂu‘lﬂ!ﬂ']u%ﬂﬁ@ﬂﬁuﬂﬁl“ﬁﬁﬂa
' 1 < 1 va @

Iﬂﬂﬂﬂﬁ@ﬂﬂ?ﬂWﬁﬂUﬁ@L!ﬁ\‘iﬂiﬁl!ﬁlﬂﬂ AITULLUN ﬂ'lﬁﬂuglﬂlliﬁﬁ\i LlagﬁNUQﬂWQﬂTﬂﬂWWTﬂﬂﬂﬂ

XRD

9
A @ <
4.3.2 Wafniﬂﬂﬁ@l]W]ﬂuﬂﬂ']jlafJ'JnJuGU@\iﬁ\jﬁlﬂﬂc]? (X-Ray Diffraction)

@159 4.9 HaN1SNATY XRD WaldANNENILHI19 LDPE, HDPE

A A a 1 =
UHae PP NMIHUNSTUINDIANTIINONAN

LY 1 9 =
q@i DRNINTAIU Iﬂi\iﬁi'l\??\lﬁﬂ
Cl (HDPE 20%+LDPE80%) 50% Hexagonal
+PP 50%
C2 (HDPE+LDPE) 50% +PP 50%) Orthorhombic

+ Nucleating Agent 0.1%

c3 (HDPE+LDPE) 50% +PP 50%) Hexagonal

+ Nucleating Agent 0.2%

C4 (HDPE+LDPE) 50% +PP 50%) Orthorhombic

+ Nucleating Agent 0.3%

C5 (HDPE+LDPE) 50% +PP 50%) Orthorhombic

+ Nucleating Agent 0.4%

Cé6 (HDPE+LDPE) 50% +PP 50%) Orthorhombic

+ Nucleating Agent 0.5%

" dny 2 44, o
WNeg g C1 Aogas B6 N Idnnduaoui 2 merthunlSeuiion
y @ < o 1
MINMINATDUMIAYIUUYDITITIONT (X-Ray Diffraction) WU A5 C3 AD

1 = a =\ 9 = = dy o 23
msensnenan Tullsuia 0.2% UIATIEAT19 uDY Hexagonal 3u@0ngastuiimaaouantia
a d‘ = = (%
Ianamelioumsunugas Cl

433  wamsuseumeumsilasuuilasvesauiinszying C1 (HDLD+LDPE+PP) A1)

C3 (HDPE+LDPE+PP) + Nucleating Agent 0.2
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A5 19N 4.10 wamslSeumeuaNuuana195E119 (HDLD+LDPE+PP) N1

(HDPE+LDPE+PP) + Nucleating Agent 0.2 %

- - (HDLD+LDPE+PP)
AUUAVDINATANNTY HDLD+LDPE+PP
+ Nucleating Agent 0.2%
Notched Izod at RoomTemp.
24.06 32.19
(J/m)
Hardness Rockwell R 58.52 70.4
Tensile Strength
1.58 15.75
O (Mpa)
Volume of Cell
143.42 1492.17
6 3
10 pm

$ 1 [ { 9 a 1 .
AA5190 4.10  WUNAIN IANMTIAN d15ENAN (Nucleating Agent) 2%
va a A 2 o 4 Y [ aw Y
ﬁNU@]ﬂl@QWﬁTﬁ@ﬂWﬁNﬂmWMﬁu ﬂﬂ@ni’lﬂfﬁ\‘lﬁ@ﬂﬂaﬂ\?ﬂﬂNaﬂ’l‘i')ﬂfl Y93I Xu et al. (2003) Ulﬂ

'
1 A

= . A A 1 9 =3 a Aas a
ANHINANTENUUDY Nucleating Agent ‘ﬂllNﬁﬁﬂiﬂiﬁﬁﬁ\iﬂlﬂﬂNaﬂﬂlﬂﬂiWﬁIWiWﬁuWU’ﬂmm@m

Ta@owiuulood  (Nucleating  Agent) adldvziimaiilnguugidnirldinanan

4
KX I X

Y ' Y
(Crystallinetemperature) g1 USH1avesHaniuINIY tazdasnsalumsinananiiyu
' ] wva a a A 2 = P P = A 9
dwwalnantimFanavesnaraanmugayulumsanyimeaiu Inssasanannio lnsaaiig
a S I ~ o (]
Tuanaveaweawesnimu Wumsanw Taslddoyan laninn1sia 1y X-ray Diffraction
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@ < a a a 1
1 .aﬂymzmwwzmmmﬂW’mﬁ@ﬂweﬁgamﬁu%uﬂmm‘Humuuqq (High Density Polyethylene:

Polene HDPE R1760; IRPC Public Co., Ltd.)

IRPC Polene R1760 High Density Polyethylene

Categories: Polymer; Thermoplastic; Polyethylene; HDPE
Material CHARACTERISTICS: HIGH IMPACT STRENGTH, EXCELLENT SURFACE
Notes: APPEARANCE, GOOD RIGIDITY CONTAIN UV STABILIZER ADDITIVE

APPLICATIONS: INJECTION MOLDING FOR CRATES, TRAYS, CASES,
INDUSTRIAL PARTS, BINS, LARGE HOUSWARES, SAFETY HELMETS
PACKAGINGS OF AGRICULTURE PRODUCTS, PALLETS, HEAVY DUTY
ARTICLES

Vendors:  No vendors are listed for this material. Please click here if you are a supplier and
would like information on how to add your listing to this material.

Physical Properties Metric English Coaents
Density 0.957 g/cc 0.0346 Ib/in3 ASTM D792
Environmental Stress >=9.00 hour  >=9.00 hour Condition B, F50; ASTM D1693
Crack Resistance
Melt Flow [iL] 6.00 g/10 min  6.00 g/10 min ASTM D1238

@Load 2.16 kg, @Load 4.76 |b,
Temperature 190 °C Temperature 374 °F
17.59/20 min  17.5 g/10 min ASTM D1238
@Load 5.00 kg, @Load 11.0 Ib,
Temperature 190 °C Temperature 374 °F
Mechanical Metric English Counents
Properties
Hardness, Shore D 65.5 65.5 DIN 53505
Tensile Strength at 15.0 MPa 2180 psi ASTM D638
Break
Tensile Strength, 29.5 MPa 4280 psi ASTM D638
Yield
Elongation at Break 1000 % 1000 % ASTM D638
Charpy Impact, 0.400 J/cm? 1.90 ft-Ib/in2 DIN 53453
Notched

Thermal Properties Metric English Cosents

Vicat Softening Point 125°C 257 °F ASTM D1525
Processing Metric English Couents
Properties

Processing 200 - 260 °C 392 - 500 °F

Temperature
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http://www.matweb.com/tools/unitconverter.aspx?fromID=2&fromValue=260
http://www.matweb.com/tools/unitconverter.aspx?fromID=3&fromValue=392
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[ <3 a a a 1 -; .
2. ANHUZIMWIZVOULANDITANNOADNAUFUANNUHUILUUA (Low Density Polyethylene:

Polene LDPE JJ4324; IRPC Public Co., Ltd.)

Global JJ-4324 Low Density Polyethylene

Categories: Polymer; Film; Thermoplastic; Polyethylene; LDPE; Low Density

Material
Notes:

Vendors:

Polyethylene (LDPE), Film Grade

Description-transparency, high toughness, flexibility, high impact
strength, good chemical resistance
Applications-bags

Meets FDA requirements as listed in food additives regulation 21 CFR
117.1520 for use in direct contact with food

Information provided by Global Polymers Corporation.

Discontinued Grade

No vendors are listed for this material. Please click here if you are a
supplier and would like information on how to add your listing to this
material.

Physical Properties Metric English Couents
Density 0.921 g/cc 0.0333 Ib/in3 ASTM D1505
Melt Flow 5.50 /10 min 5.50 g/10 min Condition G; ASTM

@Load 2.16 kg, @Load4.761b, D1238

Temperature 190 Temperature 374

°oc oF
Mechanical Properties Metric English Counents
Tensile Strength, 10.0 MPa 1450 psi ASTM D638
Ultimate
Tensile Strength, Yield 11.0 MPa 1600 psi ASTM D638
Elongation at Break 600 % 600 % ASTM D638
Dart Drop Test 15049 0.3311b ASTM D1709

Thermal Properties Metric English Cosents
Vicat Softening Point  95.0 °C 203 °F ASTM D1525

Optical Properties Metric English Coasents
Haze 8.00 % 8.00 % ASTM D1003
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3. ATz vaUlANAIaAnNea INFWNaY (Polypropylene, PP: Polene PP 1100NK; IRPC

Public Co., Ltd.)

IRPC Polene 1100NK Polypropylene Homopolymer

Categories: Polymer; Thermoplastic; Polypropylene
Material CHARACTERISTICS: HIGH FLOW
Notes:

APPLICATIONS: FOR INJECTION MOLDING GENERAL PURPOSE :
HOUSEWARES, CLOSURES, FOOD CONTAINERS

Vendors: No vendors are listed for this material. Please click here if you are a supplier
and would like information on how to add your listing to this material.

Physical Metric English Couents
Properties
Melt Flow 11.0 ¢g/10 min 11.0 ¢g/10 min ASTM D1238
@Load 2.16 kg, @Load 4.76 |b,

Temperature 230 °C ~ Temperature 446 °F

Mechanical Metric English Couents
Properties
Hardness, 110 110 ASTM D785
Rockwell R
Tensile Strength, 36.0 MPa 5220 psi ASTM D638
Yield
Elongation at 36.0% 36.0% ASTM D638
Yield
Flexural 1.50 GPa 218 ksi 1% Secant; ASTM D790
Modulus
Charpy Impact, 0.290 J/cm? 1.38 ft-Ib/in2 DIN 53453
Notched @Temperature 23.0 °C @Temperature 73.4 °F
Thermal Metric English Coasunents
Properties
Deflection 110°C 230 °F ASTM D648
Temperature at
0.46 MPa (66
psi)
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MECHANICAL PROPERTIES OF PLASTIC TERTIARY BLENDS OF
HIGH DENSITY POLYETHYLENE, LOW DENSITY POLYETHYLENE
AND POLYPROPYLENE

Pratumma Suso'" Sirichai Torsakul®
‘Department of Industrial Enginecring, Faculty of Engineering,
Rajamangala University of Technology Thanyaburi, 12110
E-mail: ying.plastic@hotmail.com*

Abstract

This research presents experimental results of the mechanical properties study of
3 types of plastic mixtures such as HDPE, LDPE and PP. The processes for mixing of
plastic are as follows. Step 1, fhe,_mixiﬁg of HDPE and LDPE was performed by a given
ratio and then the specimens of the mixed plastic were prepared and mechanically tested,
respectively. The opumum ratio of the Step 1 was 20%HDPE by 80%LDPE. Step 2, the
mixed ratio of opumum rano of step 1 was mixed with PP by various ratios and found
that the optimum ratlo was 50%PP because the XRD result showed the hexagonal crystal
structure that was hlgher symmetrical structure. Step 3, the optimum ratio of step 2 was
mixed wnh a nucleating agent by various ratios and found that the optimum ratio of this
step was 0. 206wt nucleating agent. The XRD result of the plastic mixture reported that the
Crysta.l structure of the mixed plastic of step 3 was also hexagonal type. The addition of

nucleating agent also increased a hardness and tensile strength of the mixture reported when
compared to the mixture of HDPE+LDPE+PP with no nucleating agent

Key Words: Nucleating Agents; Hexagonal, Polymer Blend, X-Ray Diffraction
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Abstract

This research presents experimental results of the
mechanical properties study of 3 types of plastic mixtures
such as HDPE, LDPE and PP. The processes for mixing of
plastic are as follows. Step 1, the mixing of HDPE and LDPE
was performed by a given ratio and then the specimens of
the mixed plastic were prepared and mechanically tested,
respectively. The optimum ratio of the Step 1 was 20%HDPE
by 80%LDPE. Step 2, the mixed ratio of optimum ratio of
step 1 was mixed with PP by various ratios and found that
the optimum ratio was 50%PP because the XRD result
showed the hexagonal crystal structure that was higher
symmetrical structure. Step 3, the optimum ratio of step 2
was mixed with a nucleating agent by various ratios and
found that the optimum ratio of this step was 0.2%wt
nucleating agent. The XRD result of the plastic mixture
reported that the crystal structure of the mixed plastic of step
3 was also hexagonal type. The addition of nucleating agent
also increased a hardness and tensile strength of the mixture
reported when compared to the mixture of HDPE+LDPE+PP
with no nucleating agent.

Keywords: Nucleating Agents, Hexagonal, Polymer Blend,

X-Ray Diffraction
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