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Special Project Title POLYMER OPTICAL FIBRE : (Il) PRELIMINARY STUDIES OF
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Name Mr. Denchai Singdarnvanich
Mr. Srun Seelasorn
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Department Chemistry
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Abstract

Telecomunication Technology has had important roles  in paralle to economic growth
of the country. Optical Fibres were used as one of communication materials.
They are all imported from aboards with high price per unit volume. This special
project was conducted to study a possibility of making Polymer Optical Fibres
. from polylmethyl methacrylate) (PMMA) by extrusion technique. Polyimethyl
methacrylate} used in this study was commercial grade and that synthesized in
our laboratory. According to experimental results , suitable conditions for making
commercial PMMA fibres are that temperature in four zones of the single screw
extruder at the Department of chemistry , Faculty of science , King Mongkut's
Institute of Technology Lardkrabang should be zone 1 at 210 ©C ., zone 2 at
213 ©C, zone ‘3 at 215 ©C and zone 4 at 217 ©C. It is necessary to preheat
the resin at 90 ©C for 3 hours prior to processing. The visible light transmission
to the extruded PMMA Fibre couid only 30 cms. in fibre length. PMMA
synthesized from our laboratory could not be extruded as fibres. It was observed
that the PMMA extrudate was degraded as observed from colour change. In this
study , it was not possible to find suitable conditions for making PMMA fibre
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prepared in our laboratory because of small amount of the polymer synthesized.
Tensile strength of the fibre prepared from commercial PMMA had diameter in
the range of 1.32-1.47 mm. The tensile modulus of the fibre was in the range
of 942 - 1080 N/mm2. The refractive index of the fibre is approximately 1.49.
From the result obtained from the Raman spectroscopic technique , it could be
concluded that the chemical structure of PMMA extrudate was not difference

from that of PMMA resins even the heat during processing up to 200 ©C.
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i | Saane | Dasi s /an2 | dule
WY iy / 1.2

1 2 4.2 34.19 986.1
2 3 41.66 36.77 1089
3 4 31.09 49.58 1090
4 4 41.05 35.58 1080

5 21.02 46.38 942.2
6 6 17.55 53.74 1076

L’YIE‘I;EI 32.26 42.71 1043.88
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BAANNANTTUN AR AULENAR(NTR LHEIATLAR)

oy | AR 1 | ARl 2 | k@3 | eded pfa 5 | At
eugusd | () (B3.) (Iu) | () (34.) (34.)
NAN
(N3
1.24 274 27.2 27.2 27.3 271 27.24
0.76 226 226 228 225 227 22.64
0.47 31.2 314 31.0 315 31.2 31.26
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LLﬂﬂ\i?’]ﬂ@ZLﬁﬂﬂWﬂa(LNﬁﬂ LNﬁﬁﬂ?‘Lﬂﬂ)Lﬂ?ﬂﬂﬁi‘ﬁq

| L —_—
i Property A;TE?:;H'%E;T Unit C— 20:
%Speciﬁc Gravity D-792 gmfcm’ 1.19

.Melf Flow Index (M} D-1238 gm!1Cmin 1.8.'
}:Bu!k Der;;i—ty - —1)T1182 gmicm’ 0.77

;

‘Mouid Shrinkage D-955 mmimm . C02-. 006
%Hardness(Rockwe!l) D-785 M-95
;Water Absorption - - D-570 % 03
Fammasity  |uees | 16
Refractive Index - D-5—42 B 1491“—*
Sl—._ig—}'lTTransm—i_ssionv.:im!m Thick_ D~1_(;é3 I ~% 92
Fensie Strangth -6 |t kgrem 10200 720
Flexural Strength _ D79(_)“ N PSI | kglem® [1560011100
Tensil; Elongation _[)—63g o “”“'“9;/‘ h50 —
impact Notched lz0d D- 256 f;g’bcsé';‘:m 037 2.0
Heat Distortion Temperature D- 648 T (F) | 100 (212
Vicat So}-tening Paint o [)“152—5_ T (F) | 113 {239)
Dielectric Strength“—WNM_WM D_:;9 o Volts/!Mil 500
Oectrc Constant | 0-150.647b s

power Factor |oasecw | |03

‘L:oss Fa.:to-'r—' - D-150 . 019
yolume Resfr»tivitywq D-287 1 em 101s
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LAANHANIINAKRLAITH LI,%Q Lmﬁwmﬁﬂﬂwaa(mwa WNEIATLAMNAUNITLADUTINGL w&ule

(MMAIALDT 2)

Fles st oo

#  Hhraan @ Modulus Sample
Lo iroal Brraal SGirain  of Elast Qiameter

Ut} (] (% (MAmmd) (min )

L) R a0
2 . 1A ! . HLLLG
&3 [ NN

4 G, D05

l.bé4 745 .4 L. 45000
1074
5

&0 b
slandard Lot
devialtian

Tesl speed |
Gauvge lenghtk L
Load cell

Cell clazs
Internal Exlans
NData saved as: b:

t a2 2z s 3m
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& = a a ' o as
LRAAINANITNARDUAINHLLTNLLT ﬁ\i‘ﬂ’ﬂ\‘lLﬁlﬂHW’ﬂﬂ(LNﬂﬂ LHANATIAAINAUNITIARUTNTL Wula

(ANAIRLLas 3)

Mesdmue  Mactioman Shyross 3 (ERTR M ¥ el Modulue  Sample
Load Stress Bireal Greal: Blrain  of Flast Diameter

Sainple () (N (R { gt ) [ (%) (M Zam2 ) Cmin )

’

RN O o I

' Lage L. ZEZ00

L24.2 D.090%94

Mmean di.hdbd
standard I A
Deviation

Tesl speed L
Sauge length 1
Load cell HHO0 .00 M
Cell class Q.48
Internal Extensomeher
‘Pata saved as: bi\noB.F5D

B0 mig s min
2 omin

EY IR LI LY
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WARSHANTTNAGBLAINNLTS LLNﬁ\‘i‘ll'ﬂ\TL’Z’\(usLﬂWﬂ@(LNVIﬂ LNEIATIARAINBUNITIRRUTINTY Eule

Maximum
Load

Eampfef (M)

1 41. 50
2 80. 5%

(AAIRaLIaT 4)

Maximum Stress @

Stress

(M/mmZ)

SI.26

45,921

mean CELLOY
standard L0.381
deviation

Tesi speeds 1
Gauge length L
Load cell

Cell class

49 . 58
5,20

Ereak
C{(N/mmZ)

Sl.98

45.31

48,5

4.2%

DLO00 mm/min
HO L, Q00 nm
A800,00 N

o
L

2,
s

Imnternal Extensonelsy
Data saved ss: biwod FSD
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Ext @
Break

(mm)
©.983

Z.891

EL.318

Strain @

Break

(%)

14,21
6. 485

-

K

Fixed !

Strain
(%)

F.5601

P S
A A RS

Fordulus  Sample
af Elast Diameter

(i mm2 (mm)

Li0s 0.870000
LO75 0,220000

1020 0.893000

21.5 0.0Z535




7N Nb

= fd o~ L A o’
UAPIHANINARELIAMHULEUSIRITR4 L'Ku‘lEIWﬂﬂ(LNVIa WEIATAANRINNTIRAUTTLEL

Fless Lmum

L.oad
sample (N)
1 ZH.8L
o EF.b67
3 47,11
4 44 .8
3 40 .82
mean 41,085
standard Z.10
deviation

Test speed 1
Gauge length 1
Load cell

Cell class

o a8 ne us

Ma
3t

i

D0
&0,
VigalW

0.5

(NAIASLLIRT 3)

OO0 mm/min
QOO0 mm
0.00 M

Internal Extensometer
Data saved as: b:raflerX.FSD

52-

Mimg Dtrain @ Stress @ Sltrain @ Fived Modulus  Sample
rese Max Load Greaf: Rireak Strain of Elast Diameter
/iine ) (¥ (N/Amme) (%) {4) {N/mmid) {(mm)

IZ2.01 2.688 F2.0L T.688 0,736 1090 2 21000
4, 30 .68 4,80 .68 Q4203 10%6  1.Z21000
I3.49 4,196 EE.69 4,196 0.8708 LO73 « 24000
8.5 N.277 z8. 54 HL.R2T77 1.472 100a  1.22600
R A 4,176 7 .32 4,196 1.014 1173 1.18000
F5.58 4,209 35.58 209 0.92037 1080 1.21200
%.48 0,649 2.48 0.649  0,.3849 &0.4 0.02148
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LAANHANITNARDUAITNUN e GN WulawaR(uiia EIATIAANAINITARAUTINTL Wuly

(AAIRaILRs 4)

Maximum Maximum Strain @ Stress @ Strain @ Fixed
Load Strass Max Load Erealk Break Strain
sample (N (N/min) (%) (N/mm2) (%) (%)
1 27 .2 SL.02 8.873 45,867 11.9% 7.&871
2 Z20.79 47 .06 8.011 45.76 8.547 2.728
= 24,22 42,469 S9.786 42.02 &L 421 2322
4 16.99 40,76 b.251 IR.41 8.1% F.208
3 16.21 5Q .40 7.69% 0 .0000 QL0000 0, Q000
mean 21.02 46.38 7.319 4037 7 .027 T.786
standard 9 .30 G .B7 1.282 19.43 4.3403 2. 789
deviation

Test speed 1
Gauge length 1
lLoad cell

Cell class

as %8 a1 s

5.000 mn/min

&O L0000 nm

2200 .,00
03,9

Internal Extensometer
Data saved as: b:\atter4.FSD

N

-h3-

Modulus
of Elast

(N/mmnZ)

1073
RI0.4
1023
779.2
FOEL2

942.2
114.2

Sample
Diametei

(mm)

0.82500k
Q. 75000¢
Q. 83000«
0, 72000(
0. 64000
0.73700¢
Q084273
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& y = a £ as A o
LLN’NNﬂﬂ’]ﬁ‘V]ﬂﬂ‘ﬂUﬂQ’mLL‘lNLLNﬁ\‘l’ﬂﬂ\iL‘%ﬁlﬂWﬂﬂ(mﬂﬂ L&Iﬁ’]ﬂ?L@M)ﬁﬂ\iﬂ’]ﬁ‘Lﬂﬂu?Nﬁ‘ULEK’HIEI

Test speed 1
Gauge length 1
Load cell

Cell class

o wm gs as

2,000 mm/min
60 000
200,00 N
0.3

Internal Extensometer

Data saved as:s

b:vafter3.F5D

0 aos 8 I'd
(N1RIALAT 5)
Maximum Maximum Stress @ Ext @ Gtrain @ Fixed Modulus Sample
Load Stress Breal Break Break Strain of Elast Diameter
wzample (N (M/mmZ) (N/mmZ) (mm) (%) {4) (M mm2 (mm)
1 15.64 G8.32 4,54 4,997 B.329 2.776 FE4L4 .0 O,.800000
2 18,45 45.56 45,98 ZC357 SS90 1.111 LOZS 0,.6320000
s 21,58 S9.ES 57 .23 7135 11.89 7,172 12192 0.8680000
4 QOO0 0, 0000 0. 0000, QL0000 QL O000 0, 0000 0, 0000 O, 000000
ﬁean 17.58 8Z.74 532.62 S.167% 8.4604 T L6995 :
standard X.47 4,594 9.90 1.894 F.186 E.1473 LZ28.23 0.040413
deviation
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LansNnuana i dulanadiansau

35.5
34.0 ]

32.0
30.0 W
28.04

26.0

24.0-
220-
200-

INT 180
16.0
14.0 ]
12.0
10.0

8.0

6.0 :

4.0

2.0+ \j\\’

0.0 hounecton NIV
2000

3600 3000 501

R T 1
1500 1000 . S00 - 200
CM-1
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INT

15.1 3
14.0 -
13.0
1é.0 .
11.0 1
10.0 -
9.0 1
8.0
7.0
6.0
5.0 1

4.0

3.0 1

3600

2.0 1
1.0+
0.0 T

71 22

ugasanuainafuasudulenedniia wanATan)

bl

3000

2000

1500 1000
CM-1
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LAAINANITNARALAITHLLEN LLNa\'l‘II'N Lﬁﬂiﬂﬂ’ﬂﬂ(mﬂﬂ INEIATIAN) NAUNTTLAAUTINTL

NO2

Wuladinundaiadn (Masauas 2)

. i T FSR i
A TR ST e o ;
Load () | “";",.;7 § § §
l/s/ s : ; :
o -/{ . : ....... , 4. .‘
',J / . .
y // : :
/ : : |
4. ]r'y‘ B S SR e A S
/ ' |
i/ ;
v/ :
//‘ / . N
0.0000 L1 : ]

0.0000

Dliress @
Brealk
U 2 )

LB

Mastimitan  Fax Lo
T.oad sy s
(B3 (1M

2 [ u e ’
e, e B

1 I
Extension {mm)

SGlyain @
Hreak
(%)
Erw Q4O

wd @
Viead:
(i )

R

57-

e
SBlrain
(A

1

)

PR

m~

i .
15.00

Mocdulus

Sample

of Elast Diameter

(N mind)
VAL

{ miin )
1w 45000



NO2

Load (N)

Sample 20of §

1000 — - ovrevveennn CRETRTPRRRPPR. ik S AR R LR CETEER RIS .

0.0000 L<Z ,
0.0000

Maximam Mayrimum Stress @

Load Stress Break
(N3 (N/mm2) {NAmm2)

2&6H.1E £4 .50 25.9%
®

-b8-

] T
Extension (mm)

Ext @ S[train &
reak Braal
(iim ) (%)
1.869 X R

o1

Fixed
Stirain
(%)

0, 8858

1
16.00

Modulus

of Elast
(N/mm2)

1074

Sample

Diamete
(mmn)

1.1700



NO2Z

Jampio 3of 8

100_07..............: .............. e

D T T T T S Y

I R oot , ............. , ............. S REERREEEEEETE i
do AU SRR SRS FT ;
Load (N) . : : :
i putuiulutate . . U :

0.0000 ;

0.0000

4%l 45,54

Marimun Magioum Streszs @
Lotvact Stress Breal

(N} (NAmm2)  {(N/mmad)

4536

59

Ext @

Bréak
(mnm )

1 1
Extenslon {mm)

Btrain @
Break
(%)

A.851

i

ed

Sthyrain
(%)

1.

£y
 PRNY

-
15.00

Modulus

af Elast
(N/mmd)

11ZS

Sample

Diamete
(mm}

1.1000
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Wiledhundavinan (Nasmawes 3)

NO3

75 00 — Sample 1of &
I berereee e 4. ............. R RRRERRE Groreneieeanaas i
e R R ? -------------- R AN N é ------------- whe ¢ a6 et v e e ,
Load (N) .
- ? U S . U B i
1 /J( ..... b S e O :
/ : .
0.0000 < 1 : : : .
0.0000 Extension {mm) 15.00
Maximuwn Maximum BStress @ Ext @ Strain @ Fixed Modulus Sample
Load Stress Break Breal Break Strain of Elast Diameter
(M) (M/mm2) {M/minld) (mm (%) (%) (M/mm2) {mm)
TO. 14 2hH.63 L) 1.94% B2 0, 6768 1033 L 20000
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75.00 S

Load (M)

............................. Sample 20f 5 . ...
do U PR AR HEIURRRS :
B U DU e U ;

. 5 : 3 5

Sea o e : \‘

A z s ;

; o h N . N

] '..'I : ; .

. 4 :/* R A A e e H
by : z z

i :

g I : :

e i N . N

- J' ] . . . . .

0.0000 : : : T ,

Maximum
L.oad
()

'29.56 .

0.0000 Sxtansion (miny

m

Fixed
Strain
(%)

Stress &
Brealk. By
(MAmmd) { mm

19.02 3.242

Meax imum
Stress

(M}
20.06

wt @ Strain @
eak

Rirzak

i

7

ak
)

(%3
5.404

-61-

3.145

-t
&
:

<
o

Modulus
of Elast
{N/mm2)

842-1

Sample
Diameter

(mm) |
1.37000

. SREAMMRG? = A

b




NO3

/
Load (N) . H'f /)

75. 00 P R R e et Tsalea 3 o.f .57 ............. et rrececessens s

P + .............. + ............. for oot iaanan .; .............. i
I O S8 A e DO e :
P : : : :
¢ i 5 : : :
oo Y S A e e e et :
S M . . : .
! ! . : . .
7 . : . .
[ . . : .
/ : : . . .
.AIJ)!I,, ............. .. ............. . ............. ... ............. .
L ' ' f |
J 5 .
ey : : ‘
0.0000 — . T

0.0000

Maximun Maximum Stress @

L.oad Stress Breal
() (MAmn2Y (M)
RELOT G0, L3 T I A

T 1
Extension (mm)

Eat &

et

{mm}

2 I LN

62-

Strain @
Sireak

(%)
6. Bhé

Fisxed
Strain
(%}

2105

-
15.00

Modtilus
of Elast
{(N/mm2)

16E2

Sample
Diamete
(mm)
1. L1380



L T

NO3 7500 e Sample 40f §

o / / SUUUTR NS e, ;
Load (N) L : : : g

0.0000 : .
0.0000 Extension (mm)

=

15.00

Maximum HMaximum Stress @ Ext @ Strain & Fined Modulus Sample
load Stress Break Break Braak Strain of Elast Diameter

(M) (MAmin) (WNZinm2) {mm) (%3 (%) (MAmm2) (mm)
Ga. &4 G0 .58 S0 .68 5.929 &L B49 2.772 17242 1.1300¢
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LAAINANITNARDLAITHLLIN LLNﬁQ‘I]T’NL&NIEIWﬂ@(LNV]@ LNEIATEAR) NAUNITIRAUTINTL

Eledundaiagan (Naanaues 4)

NO4 B0.00 = - v eee e sample 108 . ._........
N Gere e Boorar e {. ........... drermane e q

Load (N)

0.0000 F L T 1
0.0000 Extension (mm) 16.00
Maximum  Maximun Btrees @ Eut @ Strati Fived Modulus Sample
Loead Slress Ereak Break Fireaal Strain of Elast Diamete
{N) (M mid) (NZimn2) (imin) [ (%) {N/mm2)} (mm}
El.46 833,26 51.92 3. 583 L4 .21 ?.601 1105 0,87000
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NO4 50.00

Load (N)

Sample 20f &

...... IS
...... B R T

0.0000 “—L ;
0.0000

Pt it Plaast s i
Gy mes
[ TR TR

45.91

Do
i 'pi 'I

30.52

BliiEs
(AR
R PRTITIRR

45,91 3

R

P

-6b-

!
Extenslan (mm)

R R R

[SRs Gk

Uy} |

891  4.483

1
15.00

o lues
mf kT asd

[ TN

1075

(70
2.213

Bamp le
Daamesber
Cinim )

0.920000
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Wuladinundiaiagaa (Masmawas 3)

AFTERY B0.00 <. vv - veveeeezeereeeneene. SAMRIS 1OTS e
B P B , ............. borrinineannes f ............. X
_J’{ ............ ............. s ,, ............. ;

y : ‘

Load (N) : : :

B A 8 T b [N Joovereneneenes ;

{Jd : : :

,/?A :

s ; :
0.0000 L I — T ; T
0.0000 Extension (mm) 10.00-

Maximum Maximum Stress @ Ext ® Strain @ Fixed Modulus Sample

Load Stress Break Break Break Strain of Elast Diameter
(N) (N/mm2) (N/mm2) (mm? (%) (%> (N/mm2)  (mm)
36.81 32.01 32.01 2.213 3.688 0.75186 1090 1.21000
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AFTER3 50.00 _‘__SampleZOfG"_.
e e ; ............. SR ;
lj :

4 [
Load (N) )j R
J :
' ¢ :

R o | D Y - e resaaia e eev e e aaaaaaaa .
. r‘ff : .
'Y / N .
14 : .
T :
/ :
! :
gy PO  RREEETEPRPPRS e et 4
? .
//
[ 1
! : - : .
0.0000 ; — — : :
0.0000 Extension (mm) 10.00

Maximum Maximum Stress @ Ext @ Strain @ Fixed Modulus Sample

Load Stress Break Break Break Strain of Elast Diameter
(N) (N/mm2) (N/mm2) (mm ) (%) (%) (N/mm2) (mm)
38.87 34.50 34.50 2.213 3.688 0.4203 1056 1.21000

H
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AFTER3 50.00 H..Samplaaofb'._"

b A b, i

, ............. e ,, .............

Load (N) : :

1.0 I SR S Do

j

/// : : :

0.0000 L T T . . ¥
0.0000 Extension (mm) 10.00
Maximum Maximum Stfess @ Ext @ Strain @ Fixed Modulus
Load Stress Break Break Break Strain of Elast
(N> (N/mm2) (N/mm2) (mm) (%) (%> (N/mm2)
48,11 35.69 35.689 2.518 4.196 0.8708 1073
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Diameter
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AFTER3 5000 —y-vveeeeneemeeeeenene SAMPIB A QLS
...... FURUUUIUUTURTS FORUORRUROUS RURITORTORNE
...... PPy

Load (N} : ?

0.0000 i

T T 1
Extension (mm) 10.00

Maximum Maximum Stress @ Ext @ Strain @ Fixed Modulus Sample

Load Stress Break Break Break Strain of Elast Diameter
(@D (N/mm2) (N/mm2) (mm) (%) (%) (N/mm2) (mm)
44 .82 38.34 38.34 3.166 5.277 1.472 1008 1.22000
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AFTER3 50.00 — - - -- ..“.“.T.“.”.”.”nﬁimﬁbuﬁgfﬁ.”.“.”.”.T.”.”.“.“.:
T T T ET R RS B Feriei e ., .............. 3
e -‘0 ........ '.- :. . QE. ............. e s o000 eeeaea .?- ............. ?.
Load (N) : : : i
doo, 5 SR S U ;
le, ; : s
I 7 ; S e B i
/ P : : :
//}/ Py :
! T H
! o :
0.0000 . : : : ;
0.0000 , Extension {mm) 10.00
Maximum Maximum Stress @ Ext @ Strain @ Fixed Modulus
Load Stress Break Break Break Strain

4.5 (N/mm2) (N/mm2) (mm> (%)
40,82 37.32 37.32 2.518 4.186
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(%)
1.014

Sample

nf Elast Diameter

(N/mm2)
1173

(mm)}
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Wiladunaiags (NasauLaf 4)

AFTERA BO.00 < me e SRR TR E
............ ;..'..t..}.... 1
do U e e SR ;
T R : :
R R A T R r‘.‘r;j‘r‘..:-.....‘-.-Avv-;: ....... ,. :
. s .
- . P S T I AR R S :

A /
P VAR
o ot : s : :
0.0000 r e i P
0.0000 Extension {mmn) 10.00

Maximum Meximum Strain @ Stress @ Strain @ Fixed Modulus Sample

Load Stress Max Load Break Break Strain of Elast Diameter
(N> (N/mm2) (%) (N/mm2) (%) (%) (N/mm2) . (mm)
27.28 51.02 8.875 45.87 11.93 7.871 1073 0.825000
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AFTER4 50.00 — - ....,.........,....Ts.amp.'.ﬁ..29'.5..........,..-.............:
4o U boerern b R ,

Aper e R U R O ;

toad (N) :

0.0000 - T T 1
0.0000 ' Extension (mm) 10.00
Maximum Maximum Strain @ Stress @ Strain @ Fixed Modulus Sample
Load Stress Max Load Break Break Strain of Elast Diameter
(N (N/mm2) %> (B/mm2) (%) (%) (B/mm2) (mm)
20.79 47.086 8.011 45.786 8.647 3.728 930.4 0.75000C
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AFTER4

50.60 ~- - . Sampis Sol §

toad (M

0.0000 i

Pl Limn
Lognedd
MY
.

P

- T Sl L -
i
i
E
’ t r t -+
|
|
]
| :
i :
| : . N “
!
! . .
. i :
T :
A !
Sy :
HE)
,
i
o
i B . :
o
H H |
L Py
{ . vl
P E ! L
[ ‘ L

i i T
00630

Max omoin Shrain @

o Fp e

Sty Mae LLoad Bhrmin
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.
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G788

A

73

Lample
Diameter
(i )
0, 5500G0



AFTER4 50.00

o O 4. ............. §eoveneeeeeooan e st 4

e B I I e s e s v s s aaaa L R R E R ; ............. -;— ------------- 1

Load (N) * : : :
N E e S, SR :
Pt St MSTa : :

! e

Vs : :

e, £ *d ............ e SRR TETRTPRTRR i

. 7 : :

. 7 | : :

: v : :

s i : :

L/ ' : :

0.0000 . L ; ‘

] T 1 -
0.0000 Extenslon (mm) 10.00

Maximum Maximum Stiain @ Stress @ Strain @ Fixed Modulus Sample
Load Stress Max Load Break Break Strain of Elast Diameter
LN (M/mm2) (% (N/inm2) (%) (4) (N/mimZ) (mm)

16059 40.76 G231 T8.41 8.138 F.208 779.2 0,720000
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Wuladnundaioan (NMasmaLas 5)

AFTERS 5O.00 —p---rveorenegnneneenn . SOMRIB T ORS
o U ORI P R ;
Load {N) \ ' g
0.0000 1 i i i i
0.0000 Extension (mm) 10.00

Maximum Maximum Stress @ Ext @ Strain @ Fixed Modulus Sample

l.oad Stress Break Rreak Brealk Strain of Elast Diameter
(N) (N/ZmmZ) (N/mm2) {(mm) (%) (%) (N/mm2) (mm)
18,44 58,352 54 .64 4,997 ].329 2.774 R4 .0 Q. &600000
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AFTERS BO.OO —p-vvevrnerenemennneeen.... . SAMPI 2008 1 .
- eesceateaoane $eccenoirenonan R L TR RN ; ............. dercscteniceeas {
L I IR AP AP PPN .’ -------------- de s s e W 2 v o n v een % ............. -T‘ ............. 1.
Load (N) * :
0.0000 : . i ; i
0.0000 Extenslon (mm) 10.00

Maximum Maximum Stiress @ Ext @ Strain @ Fixed Modulus Sample

Load " Stress Break Breal Rreak Strain of Elast Diameter
(N) (M/mm2) (N/mm2 (mm) (%) (%) {N/mm2) (mm)
18.45 44,56 45.98 T.3ES7 3.5948 1.111 1028 0.63000C
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AFTERS 5000 overerenens. e SETRlS 3OE e
A Georenenaaaans + ............. Brooeeieaannns et i
oot seeenaane Weseo s e e san o ?. ............. ; ............. .?- ............. 4

Load (N) : :
_?ﬁﬁiiﬁﬁiﬁﬁﬁﬁi?éigxnnxux ........... i ............. :

1 . Ve :

| . / H

1 M4 .

3 L/ :

1 b :

1 /. :
I . < beven. RETRPALE SRPPRPES (PR e i

17 :

/l’ :

VAR .

: AN :
0.0000 o 1 et ] i

0.0000 Extension (mm) 10.00

Masximum Maximum Strress @ Ext @ Strain @ Fined Modulus Sample .

Load Stress Break Brealk Break Strain of Elast Diameter
(M) (N/mmZ) (N/mm2) (imm) (%) (%) (N/im2) {mm)
.58 H9.3E B57.25 7133 11.89 7.192 1219 0.680000
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