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Recycled HDPE samples were subjected to stress
strains at 400psi and 800psi.

Liquid surrounding the specimen was increased in
temperature every two hours starting at 25° Celsius.
The first increase was to 38°C, the second increase was
from 38°C to 49° C and final increase was from 49° C
60° C for the duration of eight hour testing period.

The specimen had a constant pressure of 400psi or
800psi during each testing period.

The data collected was then analyzed to measure the
creep effect on the specimens.



What s creep testing?

Creep is the term used to describe the permanent
deformation ofa material placed under constant
stress.

To determine creep properties, a material is subjected
to prolonged constant tension or compression loading
at constant elevated temperature

a) Buckling

b) Shearing

¢) Doubling barreling

d) Barreling

e) Homogenous compression
) Compressive instability




What is HDPE?

“High-density polyethylene (HDPE) (0.941 < density <
0.965)is a thermoplasticmaterial composed of carbon and
hydrogen atoms joined together forming high molecular
weight products”(Gabriel, L).

Why use HDPE as piling/foundation for Structures?

Traditional piling such as wood, metals or concrete are very
susceptible to termites, the elements and erosion.

[t also eliminates the increasingly high costs of replacing
traditional piling.

Recycled HDPE is also Environmentally friendly because it
is a possible solution for the large amount of plastic
discarded into landfills each year in America.
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MATERIALS

504-00002 - 150-01030
e e & [i} 10 Iiﬂ 'IH'WHE% lESiﬂDI'
| — ! (1) 051620 digital thermometer fbrown, black, orange)
--_ - | ——
ER— w $00-00001 . 300-00001 /
s - ' - 150-02210
800-00016 I achtaos (1) plezospesler e 220 02 1/4 W 5% resistors
3" pluggable jumper wires {red, red, brown)
= - 150.01011
200-01040 . (4) 100 €2 1/4 watt 5% resistors
0.1 pF ceramic e, rown, black, brow)
capacitor ——
DMP6402A Relay - 1B 100 ,
i (1) 1 K02 1 /4 watt 5% resistor
fbrown, black, red)
. 200-02240

0.22 pF 50V pely capacitsr

Medium Temperature Heating Tapes

|SRT Series | Medium Temperature Heating Tapesh

805-00002
Servo/LCD extension cables

27976
(1) Parallax Serial LCD 2x16, Non-backlit

—J= 4s51-00303

3-pin male/male headers
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Wiring Diagram and Schematic
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~» Recycled HDPE

! cylindrical samples with

~ adiameter of one inch
and a height of two
inches were tested.

» The composition of these
samples are mostly
HDPE, about 5%
fiberglass, carbon black
and proprietary agents.
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HOW DOES THE TEMPERATURE

CONTROLLER WORK?
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We began by building a new and improved
temperature controllerinstrument (TCI) using the
basic stamp.

We ran several trails to insure that our TCI was
performing properly and could also reach the
maximum temperature require for our experiment
(60°C).

We then wrote a basic stamp program that allowed us
to have a stabilized temperature we desire.

We set the compression machine to produce pressure
at 200psi, 400psi and 800psi.



The entire test per specimen, at each pressure was ran
for 8hrs.

We let the thermocouple calibrate to 25° Celsius at
least 15-20 minutes before we began our tests to
stabilize the reading.

We then increased the temperature in 2 hour
increments. Our first temperature change was from
25° C to 38° C, then 38°C to 49°C, and finally 49°C to
60°C.

At the end we removed the thermocouple and
specimen from the liquid, after we turned off all the
devices we were working with.

We examined the sample for any visible changes.



DO NOT leave thermocouple in liquid after
experiment.

Rotate thermocouple after 3-4 uses.

Calibrate the thermocouple before each new
test.

Have a cup of ice-water to calibrate
thermocouple.

Have an alternate device to take temperature.
Calibrate compression machine.

Make sure specimen is centered properly
before you begin compression.
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Plot for Time v/fs Strain at 400 psi Shift Time vs Strain at 400 psi Shift Time vs Strain at 400 psi - Slopes matching
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The temperature control unit built in the mechatronics laboratory
during our research project at NYU-Poly during the summer 2010
SMART program meets our requirements and expectations.

[t successfully controlled and stabilized the temperature of our
specimen for a desire length of time.

The results are comparable to the outcome obtained by the use of other
testing methods for creep in prior research.

Thereis no limitation to reach a desired temperature level (so far
reachingup to 125 "Celcius) within a reasonable time period (=5 min. to
10 min.). The test results indicate:

Stepped Isothermal Method (SIM) are appropriate methods for
accelerating creep in compression at stresses below 5.5 MPa (800
psi).

Recycled HDPE experience plastic deformation at temperature at

60°C testlimit: A steeper strain (%) vs. time (hrs) curve is generated
as the specimen enters its fourth temperature level of 60 °C.



Build two devices

Use Solder to prevent accidental
disconnections.

Use a can with a large diameter or
shorter in height.
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Climographs: Temperature, Precipitation, and the Human Condition

Subject Area: Fhysics, Physicd Science, Socid Study, Geography, Mathermatics
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Group Size: 24
Expendable Cost per Group: Is$0.00
Grade Lewel: 10

Time reqguired: 4 to & hours
Summary

Clmographs are agraphic way of displasing climate informati on, sp ecifically, averaze temnperature and precipitation.
‘T'hey are a waluable tool in studying climate, but also can be used to infer connections between climate and humaan
conditions. In this lesson, students leam about how to read, analyze, and construct climographs. They also practice
matching clinographs to locations in the United States and in & frica and disce ming climate p atterns and making
some predictions about their effects on huwmnans in different places in Africa.

Connectrions o the WNational Geo graphy Standards:

Standard 7: "“The Physical Processes ‘That Shape the P atterns of Earth’s Surface"
Standard 15 "How Physical Syetems Affect Human Systems "

NYS MATH STANDARD S

6.5.4 Dreterrnine and justify the most appropriate graph to display agiven set of data (pictograph, bar
graph, ine graph, histogram, or circle graph.

6.5.7 Read and interpret graphs
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