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Load at
constant speed

ek

Load

FIGURE Tests for tensile strength (stress at fracture of the specimen) and elongation {(extension of materials
under load) of plastics. The first provides a measure of the breaking strength of the material but is radically affected
by the rate of loading and the ambient temperature. Tensile strength in Ibifin.* or kgffem® =load (Ibf or kgf)/ax b
(in.* or cm®). Standard test methods: BS 2782 method 301, ASTM D638, 1SO R527. Elongation %= (L;—L,) X
100/ 1. Standard test methods: BS 2782 method 301, ASTM D638,
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2KAnpornta (hardness)

Load applied to indentor (kgf) 2P

BHN = Contact area of indentation (mm*) VD —d?)
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FIGURE Indentation hardness tests, (a) Brinell test, (b) Vickers test, (c) Knoop test,

(a) (b}



£ FEQTTONIKO TTANETTIZ THMIO AOHNQON | AGRICULTURAL UNIVERSITY OF ATHENS

KaBeTn oupuTtrieon

® TeAIKOU TTEPIEKTN ® YAIKwV xapTiou

Load

S Specimen

Q/\? o e

o o A o bs carriod out in a different type of jig.
Used curing the test 10 hold the test plece

-

FIGURE “Test for compressive strength of plastics, - l |
Compressive strength (Ibffin.? or kgﬁ"cmzj = load (Ibl or I i | I 1 Fluting
e ae’, L[ wd
! /A
= ]

kgf)/a + b (in.* or em?). Standard test methods: ASTM
D795, BS 2782 method 303, 150 Re04.

CCT - Comugated Crush Test CMT - Concora Medium Test messures
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g ,,’ “ E, (fIbf or \t{ Specimen
cm-kgf) width, D
7 Notched (in. or cm)
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Pointer Clamp
(b) Adistabie Wl
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effect fracture of specimen
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1
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2 1
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(c) t Support
FIGURE Tests for impact resistance of plastics. Izod impact strength=(E,— E,)/D ft-Ibf/in. of notch or
FIGURE Impact test. (a) Schematic diagram of Charpy impact testing machine, (b) Arrangement of Charpy ~ cm-kgf/cm of notch. Standard test methods: ASTM D256; BS 2782 method 3064, ISO R180. Falling weight impact
R . 3 . 5 IS strength=W- H ft-Ibf or m-kgf. (F5, is the energy required to fracture 50% of the specimens.) Standard test method:
impact specimen. (¢) Mounting of Izod impact specimen.

BS 2782 method 306 B.
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k = GK for an isotropic material, where G is the shear modulus
and X depends on the geometry of the cross-section.
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AcgikTnc Ponc Asiwpévou YAIKOU
(Melt Flow Index — MFI)



http://en.wikipedia.org/wiki/File:MFI.gif
http://en.wikipedia.org/wiki/File:Melt_flow_index.jpg
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FIGURE ‘Test panel and T-type test (T-peel test) specimen for peel resistance of adhesives (standard test
method: ASTM D1876-95). The bent, unbonded ends of test specimen are clamped in test grips of tensile testing
machine and load applied at a constant head speed of 254 mm (10 in.). Average peeling load (in pounds per inch of

Reference M. Leste'lusl }{aul 2001 s.pcumm width) is determined for the first 127 mm (5 in.) of P('('llll'lg afier the nitial pcak.
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FIGURE Light transmission diagram for plastic.
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FIGURE Refraction of light. Index of refraction:

= {(sin i}/ {sin r).

Measurement of narrow-angle light-scattering property of plastic film. Clarity, %= 100X T,/( T, + T%).
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Brightness is a measure of the reflectance of blue
light at a single wavelength of 457 nm.
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Mepi1BaAlovTiki Katamovnon
(Stress Cracking)
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. Support

Environment
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FIGURE Test for environmental stress cracking of
cthylene plastics. Stress cracking resistance (Fy) = time
taken for 50% of the specimens to fail (k). Standard test
method: ASTM D1693,
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Examples 1/3

Development of Selective Coatings

Innovative Detection Techniques

Development of Prototypes and Instruments

Opto-chemical sensors: O,, pH, ethanol, H,O, BTEX

Spectroscopic sensors: CO,, H,0, CO, NO, Raman

Non-invasive sensors: O,, pH, ethanol, CO,, TMA

Screening instruments: progesteron, mycotoxines

Opto-enzymatic sensors: glucose, lactate, lactose, urea

Overview TNO Sensor Technology
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Examples 2/3
-]

Optical Oxygen Sensors
based on Fluorescence lifetime detection

Applications:

Oxygen in air (pO,) and water (DO)

«  Oxygen control in process industry

» Fiber-optic oxygen sensors

* Non-invasive oxygen detection in food packaging

Fluorescence decay
without Oxygen

/ \\ With Oxygen

Light pulse
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Overview TNO Sensor Technology
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Examples 3/3
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OxySense Inc. - USA
non-invasive oxygen determination
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Overview TNO Sensor Technology
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Fiber-optic Oxygen Sensors
-]

Overview TNO Sensor Technology
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Other Fluorescent Lifetime-based
Sensors

® FRET sensors (fluorescence Resonant Energy

Transfer) "
/* Indicator

pH « Ethanol
CO, e

Overview TNO Sensor Technology
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Non-invasive Sensors: Freshness
Indicators In Packed Food
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Overview TNO Sensor Technology
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Fiber-optic BTEX Sensor: NIR
Attenuation

1.0580 -

1.0575 - 3

1.0570 4
22 g/l
p-xylene

1.0565 -

1.0560 -

sensor signal

1.0555 -

1.0550 -

1.0545 -

1.0540

60 61 62 63 64 65 66 67 68
time (days)

« BTEX in contaminated soil
» detection of chorinated hydrocarbons in soill
» detection of chloroanisoles in the food industry

Overview TNO Sensor Technology
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Low-cost Spectroscopic Sensors:
IR Detection Of Volatiles

CO, sensor for ventilation control:

Also applicable for: CO, NO, H20, ..

Overview TNO Sensor Technology
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Ethylene-NO, Monitor:
Chemolumlnescence Detection

Exhaust gasses
Greenhouses
Power plants

Overview TNO Sensor Technology
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Miniaturized Spr-based Sensors:
Screening Instruments

response RU
70

[Progesterone] Normal
Not on heat

[Progesterone] (ng/mil)

0.1 i 10 100 1000

[DON] ng/ml

[Progesterone] Low.

On heat DON calibration curve

*In-line progesteron detection
*Detection of mycotoxines
*Detection of pesticides
*Detection of vitamines

Overview TNO Sensor Technology
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Enzymatic-based Sensors

Steady state Response of Glucose Sensor

Amperometric Current (nA)

20
[Glucose] (ki)

On-line detection in biotechnology and dairy industry:

glucose, lactate, lactose, galactose, ethanol, urea, etc.
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