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ABSTRACT

Plastics are widely used in mechanical and other fields due to their light weight, design flexibility, and
molding processability. In processing plastics, defective products are mixed and reprocessed to improve
production efficiency and reduce costs. In this study, an experiment was conducted to confirm the coefficient
of thermal expansion of HDPE during this reprocessing. The coefficient of thermal expansion was measured
at different measurement directions and heating rates. As a result, we observed that the coefficient of thermal
expansion in the direction perpendicular to the injection direction is greater than that in the horizontal
direction.

Key Words : High Density Poly Ethylene(Z!2 = Z2|0f|2&l), Coefficient of Thermal Expansion(ZH &H %),
Strain Gauge(2 E2{ 217[0|X]), Anisotropic(0]2+4Ad), Heating Rate(525 T

[Sh P

1. Ao 2 2t AAAZF7A ThoFst BokolA] 851 =

Aot o)8% Zelrg 5 /14t FAF

AgAE A Beae ABA, O g L = SOPIE B AsEs ey 5
AN 2 Y slEA 2o Aoz ols AAys e B8, A2, AEAE, eI T
Solx AgHE Bead g7 % YRy Ay 0 To0 WHEE QA FHnHI D)
Ew Z g ol & #ll(Polyethyelne), =& = =2 &l (Polypr

# Corresponding Author : isaac@chosun.ac.kr opylene) &°] 7H& ol AH&EH I glom Ze|d
Tel: +82-62-230-7174, Fax: +82-62-230-7171 g A= 2018 7IEC 2 oF 4,888,123 M/T

Copyright © The Korean Society of Manufacturing Process Engincers. This is an Open-Access article distributed under the terms of the Creative Commons Attribution-Noncommercial 3.0 License
(CC BY-NC 3.0 http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

- 80 —



Aess, A4 .

=7 AZHEEE A A20d, A4E

Aok g AgE T o
ZoogdAe] A ZA Wxo| wel HDPE(HI
gh Density Polyethyelne)?} LDPE(Low Density Polyet
hylene) 522 #F5 o] AH&A3L §lo1 HDPE®]
A BATRY Aol ¢St EejddA
T 7P 8 ddd, 8 I 54, 54
g, WaHd, Wty 59 E4E& &&sto ¢
d =

T gl
I

e

B

5 | A+&-2
7](Scrub) 2 E7FFO|
SHA Hed, AdEsd 2 ArpEtEs 1dst
A77] B BFEFS st A2 FeE A5}
Aol AAEstA Ak A
¥ HDPEE th] 3 & 9 el hgs v
Hedll, oju wWA¥stE dol3 2ol HDPES
EANSE op|® 4 Ytk doly Holo mE
4 WstE 8Rlstr] 9l Dan Weckstrdm®-2 14
Hel AAFAA S E3) Polypropylenee] UFZE,
gAA 5 #3593, Kuan-hua et al’& Pol
yamide AAle 718z dolg Aolo] mE A%
FE-SY, dAF, FARE 55 BT
2 AFdA= AAE TAHE T3 4FE HD-
PE Zot2E &4 dRAATE 2EH<L Aol
A& &3t FA5AT ol& A & HD
PES} T3AHE FHAolA BT #AA7 9 £3H
HDPE, 18|31 &5 AA7Z|Z0 AZE AJHES Ab
=49& Bl ARsiTh ARE 372 FRY
ARE AR T8 9342 2 22 )
EE3AA AHe JlER dolge] zpold whet &
2= G A S*(Coefficient of thermal expansion,
CTE)E =AHs| R 1A 33t

o

Al

=
es]
Lo
e
b
N
S o

K
Lls

£ =

2. AEER A 2 Y

DAFe] <=4 HDPE € E(5502HS)S 80x10x4 mm
o] @ZV|Z A=A3F st HDPE 100% AH Az
3t L, Table 19 A== vket Zo] HDPE
(80 wt. %)t RAZ] (20 wt. %), =F AAVZ
TA% AlHS HDPE 100% A8 ¥ 5L 3712
AZstATH AE AEY EEs g5t 9
3 Fig 13 Zo] 4 AHY FYHol K-Type

dHE FAsaT. AlE wE 3l BEk
2 o Fata, 7t
o2 dAZATE SASAT AEH00)E A
ste 2~E#Q Alo|Xe] RARE Anfstal,
EQ Aolx Mg R=Z A3t MM(Micro-
Measurements)AF2] C2A-06-062LW-120 Z=EZ 1A
o|2 & X9 YF WFo 2 77t sk

it
o
A o

Table 1 Summary of compositions for polymer specimen

Specimen HDPE (wt. %) | Scrub (wt. %)
HDPE 100 0
Blended HDPE 80 20
Scrub 0 100

Injection direction

2) Blended

HDPE 3) Sqrub

1) ADRE

R\‘ » Pl
Fig. 1 Image of strain gauges attached on different
specimens

Fig. 2 Thermal chamber used in this study
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Table 2 Specifications of the thermal chamber used
in this study

Thermal Chamber

Temperature Range -35 ~ 100 [TC]
In size (W, D, H) 500, 500, 600 [mm]
Heater 4 [kW]

Freezer 1Hp, R404a
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(a) Thermal cycle at the heating and cooling
rate of 0.6C
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(b) Thermal cycle at the heating and cooling
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Fig. 3 Heat and cooling cycle used to measure CTE
of specimen
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Fig. 4 Schematics for CTE measurement apparatus
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(b) Coefficient of thermal expansion for each axis at
heating rate of 0.6 C/min
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Fig. 7 Measured coefficient of thermal expansion for
each axis at given condition
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Table 3 Coefficient of thermal expansion measured
for each axis at 0.6°C / min

HDPE Blended Scrub
Y-axis Cooling 145.98 156.10 167.37
0.6C / min + 2511 | £ 21.81 | + 3648
Y-axis Heating 156.48 157.79 168.08
0.6C / min + 7.69 + 11.64 + 36.00
X-axis Cooling 120.09 119.93 121.12
0.6C / min + 18.31 + 8.49 = 16.06
X-axis Cooling 121.27 112.95 121.90
0.6C / min + 1880 | + 1398 | + 17.20
Y-axis Cooling 151.23 159.53 152.39
5C / min + 542 + 13.39 + 9.15
Y-axis Heating 150.52 175.78 149.95
5C / min + 5.06 + 14.75 + 5.68
X-axis Cooling 115.11 129.31 134.06
5C / min + 12.48 + 9.31 + 16.02
X-axis Cooling 113.37 120.03 125.04
5C / min + 1623 | +17.04 | + 1444
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