NMANUIN N

9
FamsnnlSunaudiosnanits (Dry rubber content)
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¥.1  MIANUIUK % bound rubber

% bound rubber 1150 IR0 INGAT

% bound rubber = [ng —~W, (weight fraction of filler in composite)]

W, (weight fraction of rubber in composite)

@ 3

4 ES 1 =Y U 1
e  w, = iminvesdiedenen IndnrawusluIngdu
v 1 = 1 1
w, = Wminvesditedeney InanneunmsusluIngou

[

o ' o 9 dal
I@ﬂﬂﬂﬁj@ﬂ’lﬁﬂ'liﬂ']ujmhl@ JU

v 1

[ a a Sol 1
A79619919A1 TNANVDIITTTUMATIMInNBUMIUsTH INgdU (W) = 0.533 ¢

~ ¥ @ [ ' = Y Y
Llaguu'IWUﬂwa\clﬂ'ﬁL!G]fLUT%@j@ullagﬂL]Jﬁ]ULLWQLLa'J (ng) =0292¢g

Tage1anon INTNUDINFITUTIAATINNNMINTUEI 100 phr AU 30 phr

aadudadIuvoug lunou Ina@n(weight fraction of filler in composite) = 30/100+30 = 0.23
nazdaa U819 1uaon TNaN(weight fraction of rubber in composite) = 100/100+30 = 0.77

9
[ Y

UU % Bound rubber = [0.292 —W (weight fraction of filler in composite)]

W, (weight fraction of rubber in composite)

=[0.292 - (0.533)(0.23)]

0.533(0.7
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~exo NR pure 11.08.2011 13:34:59
Methad: -100to 25 rate 10
d 1,005
-100.0-5.0°C 10.00°C/min, K2 40.0 mifmin
3 Synchrorization enabled
i T
dass Trarsition
Onset -66.61 °C
Midpairt -64.61 °C
Extrapal. Peak  -61,77 °C
Endset 58,46 °C
7 Delta Cp 0.3991g"™-1K"-1
R pure, 10,08.2011 15:49:42
IR pure, 4.0300 mg
2
miy
S TR PR SN B B B [ R 7R O TR LI R TR | T T T T T T T LI A R ENL B B B B B
-100 -90 -80 -70 60 50 -40 30 20 -10 0 10 20 °C
Chemistry KMUTT: METTLER STAR® SW 9.20

~exo

4 P
31U A.1 mo3 IuunsuUeI813 STRSL

ENR 3 hr40C 1:0.5:0.5

11.08.2011 13.07:31

Method: -100to 25 rate 10

dt1.00s

-100,0-25.0°C 10,00°C]min, N2 40.0 miimin
Synchronization enabled

Glass Transkion

1 Orset £7.15°C

iy Midpaink £4 57°C
Extrapol. Peak 49 22°C
Endset 44 71°C
Delta Cp 0.396 J-1K-1
| BECLESL I S T PR E P L L G L B L T | T T T T T T T LENE SN T T
-100 -a0 -a0 =70 60 50 -40 30 20 -10 o 10 20 °C

Chemistry KMUTT: METTLER

19 a.2 o3 Iuunsuue 819 ENR1

SaN

STAR® SW 9.20
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“~exo ENR 3hr40C1:1:1 21.11.201315:24:10
Method: - 1000 25 ratz 10
. 00 s
lass Transit & L ! )
e TR e -100,0-25.0°C 10,004 frin, N2 40.0 mljmin
Midpoint 43‘83 oC Synchronization enabled
Extrapol Peak  41,88°C
Endset 38,54 °C
Delca Cp 0,47 Jg~-1K"-1
L1
1
i
r T T T T T T T T T T T T
-100 -40 -80 =70 -60 =50 -40 =30 -20 -10 a 10 20 o

Chemistry KMUTT: METTLER

f.3 maﬂmmﬁmmmq ENR2

7

~ex0 CNR1

STAR® SW 9.20

21.11.2013 16:05:58

[1qrl
MR, 51500 mg

7 alass Transidon
Crset -29.80°C
Midpoint <3625 °C
DelaCp 0,13 Jg™-1k-1

midy

R1,20.11.2013 13303
MR, 51500 mg

-100 -90 -a0

T T T T
0 20 °C

Chemistry KMUTT: METTLER

4 .
37 .4 me3 TuunsuueIe1e CNRI

STAR® SW 9.20
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~exo CNRZ 21.11.2013 16:04:19

[IcRz
CHRZ, 5.1200mg

? Glass Transition
Onsat -21.20°C
Micport  -13.3% °C
Cela Cp 98,1303 Jg™-1K™-1

mi

r T T T T T T T T T T T T
-1a0 -an -50 =70 -60 -50 -40 -30 -20 -10 1} 10 2o eC

Chemistry KMUTT: METTLER STAR® SW 9.20

~exo HNR 21.11.2013 16:07:05

[HHR
HHR, 5.3400 ma

Glass Transkion
Oreet  -35.40°C
Midpoint  -29.91 °C
DeltaCp 0,43 Jg-1K-1

i
R, 20,11,2013 1357148
R, 5.3 00mg
-IIUU‘HI-Q‘UIHI-SIDIHI-?IUHI‘-E:DIHI-SIUHH-‘t‘UHH-?:DHH-ZIUII‘I-I‘UHHUIHHI‘UHHZIUI;C
Chemistry KMUTT: METTLER STAR® SW 9.20

4 .
317 A.6 M3 TuuNTUYDIB1 HNR
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CRpure 31.07.2013 14:11:30

ohf

ass Trarsition
Onssb -43.09°C
Midbont  -41.16 %C

Dela Cp 0,385 1g™-1K~-1

CRpure, 21.02,2013 11:09:23
CRpure, 52500 mg

Expetiment: CRpure, 21 02,2013 10:47:26
Performed 21.02.2013 1109223

‘I‘H””H“Hm W
STAR® SW 9.20

S e e e e s e e e e L T
-100 -0 -0 -7 -60

~exo

Chemistry KMUTT: METTLER

517 7.7 mo3 TunnIuUeIe19 CR

U

NBRpure 31.07.2013 14:15:49

[MERpUre
hERpure, 5.2300 mg

Qass Trarsition
Ozt -2,12°C
Midpairk  -73,67 °C
Delta o 0598 Jg™-1K~-1

MERpure, 21.02.2013 11:32:25
MERpure, 52300 mg

mi

T T
0 o eC

STAR® SW 9.20

L e T
-60 =70 =60

T
-100 =40

Chemistry KMUTT: METTLER

< .
317 A.8 M3 TuunTuYeI1e NBR
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~ex0 NRCR73 31.07.2013 14:44:22
Glass Tr ansition
Onset E0.71°C
IMidpoint -45,59°C
[NRCR73 Extrapol Peak  44.61°C
NRCR73, 5.0500 mg Endset 41.75°C
Delts Cp 0,23 Jg~-Lk-1

MRCR73, 21.02.2013 11,5447
MRCR73, 50500 mg

L e e e e e e e e e e e L e B s e L e s e e e B O L e s e
-100 -80 -80 - -60 -50 -40 -30 -20 -10 0 0 20 =C

Chemistry KMUTT: METTLER STAR® SW 9.20

51/ 9.9 Mo Tuunsuve913 NR:CR 70:30

~exo NRCRSS 31.07.2013 14:47:18

[RERE
MRCRSS, 50000 mg

MRS, 21,02 2013 12:1649
MR, 5.0000 mg

m 80 70 0 50 40 a0 -2 -10 ] v a
Chemistry KMUTT: METTLER STAR® SW 9.20

51/ 910 Mo TunnsuveI819 STRSL:CR 50:50
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~exo NRCR37 31.07.2013 14:49:27

MR, 2102 2013 12:35:58
MRRET, 5.2100 mg

i/

e e e e e e e L e e e e e B E B e e e B NN e e m s e S S s —r—
-100 =50 -0 -0 -6l =50 -40 =30 =20 -10 0 10 @noocC

Chemistry KMUTT: METTLER STAR® SW 9.20

517 A.11 03 TuNI V09819 STRSL:CR 30:70

U

~exo CNR1CR7030 21.11.2013 16:16:47

[JMRICRTO30

CHRIR 7030, 5.5300 mg
r

_ Glass Transition

Orget 40.72°C
Midpoint 40,00 °C
DekaCp 021 Jg~1K~-1

H CHRIR T30, 21,11 2013 14:26:01
s CHRIR T30, 25300 mg

rmr—e—r-—-—+—r+—+—7T "7 "-—r—T [ '+ T[T T T T [ T T T [ T T T T [ T T T T T T T [ T T T T T T T T T
-100 -80 -80 70 -60 -50 -40 -3n -z0 -10 10 2o oC

Chemistry KMUTT: METTLER STAR® SW 9.20

o

519 A.12 Mo3 TunIuve3819 CNR1:CR 70:30

U
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~exo CNRCR55 31.07.2013 14:55:22
[JCNRCRSS
MRCRT, 5.5100 g
Glass Transition
b Onset -39,93°C
Hidpoint -32.66°C
Extrapol. Peak -24.5¢°C
Endset -18.23°C
Delta Cp 0,23 J-1k~-1
g
i/
NRCRSE, 21.02.2013 132410
MRCREE, 5.5100mag
-IIUU‘ - I-Q‘UI B ‘-SIU‘ - I-?‘UI - I-6IU‘ - I-5‘0I B ‘-4ID‘ - I-E‘UI B ‘-Z:D‘ - I-IIUI o IDI o Illﬂl o I2IUI°IC
Chemistry KMUTT: METTLER STAR®SW 9.20
a @
g‘IJ‘VI .13 LV]’E)iIiJLLﬂilIGU@\?EJN CNRI1:CR 50:50
~exo CNRCR.37 31.07.2013 14:51:33

CHRCR. 37, 21,02.2013 13:01:17
CHRCR.37,5.56500 mg

i/

L e e e e e e e L B e e e e e T A e e e e e e e s B e e e e B e L e e —T—
-100 -80 -80 70 -60 -50 -40 -3n -z0 -10 0 10 2o oC

Chemistry KMUTT: METTLER STAR® SW 9.20

517 n.14 Mo3 TunIuV09819 CNR1:CR 30:70

U
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~exo CNR2CR7030 21.11.2013 16:02:09

[CHRZRT3
HRZCRTA, 5.4000 mg
.

-1

_ Glass Transition

Orset  40.89°C

Midpoint  -39,92°C

DekaCp  43.28e-03 Jg™-1K"-1

)
[
-IIUU‘ o I-B‘UI o ‘-SIU‘ o I-?‘UI o I-6IU‘ o I-S‘UI o ‘-‘;D‘ o I-E‘UI o ‘-Z:D‘ o I-IIUI T DI T I1ID T IZIUI°IC
Chemistry KMUTT: METTLER STAR® SW 9.20
4 P
311 A.15 M3 TuunIuU 1819 CNR2:CR 70:30
~exo CNR2CR5050 21.11.2013 16:27:02

[JRZCRE050
CNRZCRE050, 53400 mg

Glass Transition
Orset 42.31°C
Midpoint 40,65 °C
DekaCp 016 Ig~-1K~-1

MNRZCRE05D, 20,11, 2013 15:51:56

i MRZCRS05], 53400 mg

-1a0 90 -50 =70 60 -50 -40 -30 -20 -10 ] 10 20 eC

Chemistry KMUTT: METTLER STAR® SW 9.20

51/ 916 mo$ TuNTMVDITI CNR2:CR 50:50
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~exo CNR2CR3070 21.11.2013 16:26:10

[IR2CRA07D
CNRZR3070, %9800 mg

Glass Transition
Qreet 41,59°C
Midpoint 32,77 °C
DeltaCp 72 26203 Jg™-1K~-1

5
i
RECR3070, 20112013 16:539:51
MRACRE070, 5.%500 mg
-IIUU‘ o I-B‘UI o ‘-SIU‘ o I-?‘UI o I-6IU‘ o I-S‘UI o ‘-‘:D‘ o I-E‘UI o ‘-Z:D‘ o I-IIUI o IDI o I1IDI o IZIUI°IC
Chemistry KMUTT: METTLER STAR* SW 9.20
4 P
311 .17 Mo 3 TuunsuU 1819 CNR2:CR 30:70
~exo HMNRCR 7030 21.11.2013 16:14:14
HYRCR7030, 21,11.2013 14:47:13
HYRCR7030, 5.1900 mg
10
T
o w0 e 90 a0 w0 a0 a0 a0 o w0 m e
Chemistry KMUTT: METTLER STAR® SW 9.20

51/ a.18 Mo Tuinsuv89019 HNR:CR 70:30



117

21.11.2013 16:13:24

~ex0 HNRCR 5050
HMRCRE0SD, 21.11.2013 15:09:36
HMRCRE0S0, 5.8000 mg
5
T

T T T T T
LU

10
STAR® SW 9.20

e e e e
-a0

-100 20

Chemistry KMUTT: METTLER

~ex0

i n.19 LVI?J%’IJJLLﬂﬂJGUfNEJN HNR:CR 50:50

31
21.11.2013 16:33:54

HNRCR 3070

MR (R 30: 70, 61400 mg

!

HHR: R 0170, 25.04.2012 15:22:43

[HdR:CR30:70
HHR:CR 3070, 8,140 mg

Glass Transition
Orset  41.00°C
Midpaint 37,43 °C
Delka Cp 0,40 1g™~-1K~-1

o w N oo
STAR® SW 9.20

T
-100 a0

&0

Chemistry KMUTT:

METTLER

11 0.20 (o3 TuLNIVUDI819 HNR:CR 30:70

1

2
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NRNBR 7030 21.11.2013 16:22:12

[INRRERADE
MRNBR7030, 49600 mg

MRMER7DE0, 21, 11,2013 1340011
HRMER7030, 4.9600 mg

Glass Transition
Orset 45,58

B Midpoint 63,52 °C

Delta Cp 0,23 Jg~-1K4-1

[IMRRERADH0
MRMBR 7030, 4.9600 mg

dass Trarsition

Onsst  -2.70°%C

Midpoirt  -28.27 °C

Cela p 9221003 Jg™-1K"-1

5
ki
-IIDDI o I-QIDI o I-SIDI o I-?IDI - E:D o SID 4ID -?:DI ZID IID UI Illﬂ T IZID I °IC
Chemistry KMUTT: METTLER

STAR® SW 9.20

51 a.21 mo3 TuunsuY9813 STRSL:NBR 70:30

~exo

NRNBR 5050 21.11.2013 16:20:26

[JMRHEREOS0
KRNERSDS0, 51300 mg

dass Transiton
Onset  -6B.97°C
Midpoirk  -84.,12 °C
Delta (p 012 Jg7-1K"-1

i
"~ WRMBRSOSD, 21.11,2013 14:04:05
RMERS0S0, 5.1300 mg
-, T T T T T T T
-100 =50 -0 -0 -6l =50

[IMRRERE0SD
HRMERS0S0, 5.1300 mg

dass Trarsition
Onset  -30.02°C
Midpoirk  -28.46°C
Delta Op 0,15 Jg~-1K*-1

Chemistry KMUTT: METTLER

STAR® SW 9.20

51/ 9.2 Mo Tuinsuv89019 STRSLNBR 50:50
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exo NRNBR37 31.07.2013 14:37:12

[IMRMERS?
NRNER.37 , 5.2400 mg [IMRIERIT
HRNER37, 5.2400 mg

dass Transition
Oriset -67.40°°C Glass Transtion

Midpairk 66,85 Qreet -3 29%C
RNER3?, 21 02,2013 15:19:04Fxtrapal. Pedk 62,52 °C Midpoint -8 414
_ HRMER37, S.2400mg Endset R Extrapol. Peak  -25.01°C
Delta & 9584203 Jg"- 1k~ Endset -2 354
Deltz Cp 0.34 Jg-16-1
2
i

s e s e e e N B e e e L LN B e s e e S S e B S T
-100 80 -60 -7 -60 -50 -4 -30 -20 -10 0 10

Chemistry KMUTT: METTLER STAR® SW 9.20

517 1.23 103 TuNIUVD9819 STRSL:NBR 30:70

U

~exo CNRNBR7030 21.11.2013 16:10:44

[CHRMBRFOZ0
(MRNER7030, 5.2500 mg

Glass Transition
Onset  -31.77°C
Midpoint  -28.09°C

7 Delta Cp 0,30 Jg~-1k~-1
2
i
NRMERTO, 21,11.2013 15:55:05
MRKBR7030, 52500 mg
T 77T 7T T T T T T T T T [ T T T T T T T T T T T T T
-100 90 -50 - -60 -50 -40 -30 -20 -10 0 10 20 °C

Chemistry KMUTT: METTLER STAR® SW 9.20

51/ n.24 mo3 TutNsNUBILIT CNRI:NBR 70:30
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31.07.2013 14:27:45

~exo CNRNBRS5
- HRMERSS, 21,06, 2013 13:46:29
(HRMERSS, 5.3700 mg
[JCHRNERSS
CHRNERSE, 53700 mg
Glass Transitian
Onset -2a.81°C
Midpaint: -25.60°C
) Extrapol Peak -22,76°C
Endset -17.45°C
it Deka Cp 0,313 397 1K1
-1|unl o I-glul o I-slul o I-?Iul - GID - slu -4ul 3:u -2|ul -ml ul ‘ 10 2|u o
Chemistry KMUTT: METTLER STAR® SW 9.20
a B
317 1.25 M3 TuunsuYeI81 CNR1:NBR 50:50
~exo CNR 1INBR 3070 22.01.2014 14:52:00
v Glass Transition
/ Oreet  30.43°C
/ Midpoint -27.71°C R I e e e
!" DeltaCp 0.3 Jg™-1K~ -1 —
)“ [JCNRNER3070
| QURNER 3070, 5.5600 mg
1
mw “
|
|
M
o e e o e s 4 @ 2 a0 0o w0 2 s«
STAR® SW 9.20

Chemistry KMUTT: METTLER
517 .26 Mo3 TNIVU0I819 CNR1:NBR 30:70

U



~exo

CNR2NBR 7030

121

21.11.2013 16:25:16

!

REMBR7O30, 20,11.2013 17:00:41
HRZHERTO30, 5.5500 mg

[JCHRABRTT30
(QMRZNBRADED, 5.5500 mg

dass Trarsition
Onseb  -29.14°%C
Midpoirt  -79.61 *C
Delta G 67.5792-03 1g™- 161

-100 80 -60

T T T T
10 LU

Chemistry KMUTT: METTLER

~ex0

51 £.27 mo3 Tutns LI CNR2:NBR 70:30

CNR2NBR5050

STAR® SW 9.20

21.11.2013 16:24:14

i
NRZNERE0SN, 21112013 12:35:47
HRAERS050, 51400 mg

[1IRZHBREOSD
CHRZMBRS050, 5.1400mg

dass Trarsition

Cnset -30.31°C
Midpoirt  -27.%2 %C

Delta O 026 Jg~-1K-1

S
-100 80 -60

T T T T
10 LU

Chemistry KMUTT: METTLER

51/ £.28 mo3 TuLNIVUBILIT CNR2:NBR 50:50

STAR® SW 9.20
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CNR2NBR3070 22.01.2014 14:55:48

exo

/ Glass Transtion
[ Orset  -2959°C
Midpaint  -27.13°C
DeltaCp 0,191 J"1KA-1

- |
(JNR2NBRAD70
CNRZNBR3070,5.2400 mg

mw

— T T
10 20 °C

| PRI CI S ] IO DO S WL DL o B WL L I B TR I T ] T T S B
-100 -90 -80 <70 -6 -50 -40

STAR® SW 9.20

Chemistry KMUTT: METTLER
5UM 7.29 Mo3 TuNIuU0I819 CNR2:NBR 30:70

U

21.11.2013 16:11:59

HNRNBR7030

~ex0
[JHIRHER 7030
HMRHERTO30, 4. %000 mg

H 030,21, 11,2013 153143
RKER7030, 49000 mg Glass Transition
Onseb 3BT
Midbont  -28.04 %C
Deka Cp 0,30 Jg~-16-1

il
i/

T
10

2o oC

L e e e e e e e e e e LA e e o e e e e e e e e L
-1o0 -50 -30 -7 -60 -50 -40 -30

STAR® SW 9.20

Chemistry KMUTT: METTLER

517 .30 Mo3 TunIuvoI819 HNR:NBR 70:30

U



123

31.07.2013 14:31:36

~exo HNRNBR55
[THIRMERSS
HARHER.SE, 5.£6800 mg
- Glas Transition
Orset 51.23°C
Midpoint 27.21°C
Extrapal Peak 22 26°C
Endset -16.22°C
Dielta Cp 04z g1kl
2
i HYRMERSE, 21,02 2013 14:09:13
HYRMER 55, 5.6500 mg

T
10 0

*C

——
-0

-100 =50

. w s 4w @
STAR® SW 9.20

Chemistry KMUTT: METTLER

51U A.31 o3 TunsuveIe19 HNR:NBR 50:50

U

20.11.2013 16:34:19

~exo HNRNBR37

Qass Transition
Cnset -28.86°C
Midpoirt  -25.31°C
CeltaCp 0,27 1671

[JHIRNERT
HNRNERZ7, 5.5700 mg

MRMBR37, 21,02, 2013 14:31:54

T RMBRA7, 55700 ma

-0 -7l

-100 40

STAR® SW 9.20

Chemistry KMUTT: METTLER

517 .32 Mo3 TunIuveIe19 HNR:NBR 30:70

U
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SUBTEST 1 OF 1: Freq. Sweep
Temperature

o006 —
3 —E
E s —
_-——
-
.*7 =
A
o~
.00 p—
00

Freauency ( com )

125

RPA 2000 - Page 1
rpa, Frequency sweep 150C

Supervisor
P
Frequency sweep 150C
©1-01-02

o7.31.14

Version: PC:8 50 MCB:8.50

Ll
TN Deite.

T 2000 |
’ #
e
. — 000
2000 0

150.0 e Temp. stability time: 0.500 ML
Strain 6. .98 e weithin 2 0.3 C
Data stability time: 0.200 "L Number of Readings s
Data stability cycles: 3
Set Freq. =0 =2 <" n= 8= = Tan Delta UTemp LTemp
cpm <dNmM KPao KPa Pa-s kPa <SNm ?C c
10.0 0.091 7. 1292 8.0491 10268 10.752 ©0.103 1.426 150.0 150.0
20.0 ©.140 10 984 12.213 Taaz 8 16 426 0.156 1.112 150.0 150.0
B80.0 0.313 24 454 22154 3938.7 32.997 o.283 0.906 150.0 1S50.0
100.0 0.355 27.75 23.687 84, 36 485 0.303 O.854 150.0 150.0
200.0 0.506 39 555 31.2 2405 4 50.38 0.3 0.789 150.0 1S0.0
800.0 0.945 73.899 47.912 10513 as8.071 0.613 0.648 149.9 1S0.0
1000.0 1.028 80.338 48 985 898 .53 24 .094 ©.627 0.610 150.0 149 .9
2000.0 1.311 102.7 45 934 537.16 112.5 oO.s86 O.4aa7 149.9 150.0
]
i W
3UN 4.1 N3N frequency sweep YN8 STRSL
RPA 2000 - Page 1
HNRpure, rpa, Frequency sweep 150C
HNRpure

1D Field S:

1: Freq. Sweep

Name:
Test Type:
Test Name:
Test Date:
Test Time:

SUBTEST 1 OF 1: Freq. Sweep
Ca

Supervisor

rpa

Frequency sweep 150C
2

Version: PC:8.50 MCB:8.50

“’ 5.000 =

©.200

£ g
= I
g &
=
I — — A —Ex == - =
b gl B
| o.00 0.000
10.0 Frequency ( cpm ) 2000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 z2C Temp. stability time: 0.500 m.m
Strain 6.98 Yo within 7 0.3 ?C
Data stability tim: 0.200 m.m Number of Readings 5
Data stability cycle: 3
Set Freq. = Gt (< [ o (= s Tan Delta UTemp LTemp
cpm dNmMm kPa kKPa Pa-s kPa dNmMm ?C 7C
10.0 1.848 145.89 24.934 1.4133E+005 148 0.316 0.171 149.9 149.9
20.0 1.949 152.63 24.503 73807 154.58 0.313 0.161 150.0 150.0
80.0 2.239 174.66 28.001 21115 176.89 0.359 0.160 149.9 149.9
100.0 2.286 178.69 29.667 17297 181.14 0.380 0.166 150.0 149.9
200.0 2.430 189.96 31.89 9196.8 192.62 0.408 0.168 150.0 150.0
800.0 2.822 220.62 39.019 2674.4 224.05 0.499 0.177 150.0 150.0
1000.0 2.884 225.45 40.399 2187.2 229.04 0.517 0.179 150.0 149.9
2000.0 3.122 244.08 31.813 1175.3 246.15 0.407 0.130 150.0 150.0



CR,

1D Field 1:

Name:

126

RPA 2000 - Page 1
rpa. Frequency sweep 150C

Supervisor

1D Field 2: Test Type: rpa
ID Field 3: Test Name: Frequency sweep 150C
ID Field 4: Test Date: 01-01-02
ID Field 5: Test Time: 07.36.1
1: Freq. Sweep
Version: PC:8.50 MCB:8.50
SUBTEST 1 OF 1: Freq. Sweep
== o s == ,
{ 5660 1066 |
s ) =
5 g
B - aF
= 2 = I e S
- T et
. 5
S B A A -
A
oS
X
o.00 I . ©.000
10.0 Frequency ( cpm ) 2000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 ?C Temp. stability time: 0.500 m.m
Strain 6.98 Yo within 72 0.3 ?C
Data stability time: 0.200 m.m Number of Readings 5
Data stability cycles: 3
Set Freq. s’ (=3 (=3 n* (=Nt s Tan Delta UTemp LTemp
cpm aNm kPa kPa Pa-s kPa dNMm = zC
10.0 0.475 37.177 25.194 azss86 44.91  0.322 o.678 149.9 149.9
20.0 0.633 49.346 32.285 28156 58.969 0.414a 0.654 150.0 150.0
80.0 1.089 85.091 54.73. 12077 101.17 0O.700 0.643 150.0 150.0
100.0 1.199 93.753 58.72 10564 110.62 0.751 0.626 150.0 150.0
200.0 1.566 122.42 72.136 6784.5 142 0.923 0.589 150.0 150.0
800.0 2.549 199.24 96.053 2640.1 221.18 1.229 o.a82 150.0 150.0
1000.0 2.730 213.42 98.276 2243.7 234.96 1.257 0.460 149.9 150.0
2000.0 3.300 258.47 96.553 1317.4 27592 1.233 0.374 150.0 150.0

317 9.3 N3 frequency sweep Y9819 CR

RPA 2000 - Page 1

CNR2 rpa, Frequency sweep 150C

1D Field 1:

CNR1 Name: Supervisor

Test Type: rpa
Test Name: Frequency sweep 150C
Test Date: 01-01-02
Test Time: 07.50.33
1: Freq. Sweep
Version: PC:8.50 MCB:8.50
SUBTEST 1 OF 1: Freq. Sweep
[ 1 | S L]
= — S . _Tan Delta

5 000 ©.200

= A s
5 5
{1 E
g =
E
oo = s == EE — — e =
o.00 ___o0.000

10.0 Frequency ( cpm ) 2000.0

SUBTEST 1 OF 1: Freq. Sweep

Temperature 150.0 = 0.500 m.m
Strain 6.98 % wi 0.3 2?C
Data stability time: 0.200 m.m Number of Readings 5
Data stability cycles: 3
Set Freq. s <3 (= n* > s Tan Delta UTemp LTemp
cpm dNm kPa wPa Pa-s KPa dNm 2C 2C
10.0 2.204 173.29 24.525 1.6713E+005 175.02 0.312 0O.142 149.8 149.9
20.0 2.301 179.84 23. 458 86595 181.36 0.300 0.130 150.0 150.0
800 2551 199.39 27.444 24025 201.27 0.351 0.138 150.0 150.0
100.0 2581 201.36 28.383 19419 203.35 0.364 o.14a1 150.0 150 0
200.0 2.705 211.42 30.817 10201 213.66 0.394 O.146 150.0 150.0
800.0 3.065 240.04 37.638 2900.3 24297 o0O.as1 0.157 150.0 150.0
1000.0 3.122 244.08 37.946 23588 247.01 0.485 0.155 150.0 150.0
2000.0 3.293 257.94 32.876 1241.5 260.02 0.420 0.127 150.0 150.0

311 9.4 N33 frequency sweep U99819 CNR1



CNR2__

ID Field 1:
1D Field 2:
1D Field 3:
1D Field 4:
1D Field S:

CNR2

1: Freq. Sweep

Name:
Test Type:
Test Name:
Test Date:
Test Time:

SUBTEST 1 OF 1: Freq. Sweep

127

RPA 2000 - Page 1
rpa. Frequency sweep 150C

Supervisor
rpa
Fre
o1
00.12.14

quency sweep 150C
01-02

Version: PC:8 50 MCB:8.50

[ |
Tan Delt

a

s SR e I I n D
BT a— A - 6. 200
S —— =
— - ¢
= o . L =
= I 5
= - ¥ 3
=1
=
A A £ 5
e R S EE=— e o — o i g __©0.000 |
10.0 Frequency ( cpm ) z000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 PC Temp. stability time: 0.500 m.m
train 6.98 Yo within 7 0.3 ?C
Data stability time: 0.200 mom Number of Readings 5
Data stability cycles: 3
Set Freq. = Gt [ 7 i S* ST Tan Delta UTemp LTemp
cpm dNm kPa kPa Pa-s kPa dNm C ?C
10.0 2.237 175.92 22.982 1.6941E+00S5 177.41 0.292 0.131 149.9 149.9
20.0 2.245 175.47 22.614 8aa7a 176.92 o.289 0.129 150.0 150.0
80.0 2.437 190.5 26.141 22952 192.28 0.334 0.137 150.0 150.0
100.0 2.445 190.73 26.777 18392 192.6 0.343 O.140 150.0 150.0
200.0 2.540 198.55 29.514 o584 200.73 0.378 0. 149 150.0 150.0
800.0 2.859 223 .46 35.646 2701.1 26.28 0.a56 0.160 150.0 150.0
1000.0 2.901 226.76 36.259 2192.9 229.64 0.a464 0.160 150.0 149.9
2000.0 3.113 24a43.8 30.495 1173.1 245.7 o.389 0.125 149.9 150.0
]
i W
31]11 1.5 N3N frequency sweep UDI8IN CNR2
RPA 2000 - Page 1
NBR rpa, Frequency sweep 150C
1D Field 1: NBR Name: Supervisor
[|=] F,eld H Test Type: rpa
=] Ffeld 3: Test Name: Frequency sweep 150C
[I=] Field 4: Test Date: 01-01-02
1D Field 5: Test Time: 07.40.43
1: Freq. Sweep
Version: PC:8.50 MCB:8.50
SUBTEST 1 OF 1: Freq. Sweep
| = o | v L b |
=556 £ il SRR . Ta'n Deita
=
s
= —_
= —_—
= B
= —
— ER——
B “‘—
= -
== ieS A

Frequency ( cpm )

SUBTEST 1 OF 1: Freq. Sweep

Temperature
Strain

Data stability time:
Data stability cycles:
Set Freq. s° <3
cpm dNm kPa
10.0 0.139 10.886
20.0 0.190 14.812
80.0 0©0.406 31.737
100.0 0.460 35.953
200.0 0.671 52.434
800.0 1.405 110.07
1000.0 1.573 123.21
2000.0 2.155 168.76

150.0 7C Temp. stability ti
6.98 Yo wit
o.zog m.m Number of Readi
o P o sn
kPa Pa-s kPa dNm
12.342 15715 16.457 0.158
15.958 10396 21.773 0.205
33.193 5481.7 a45.924 0.425
37.179 4938.8 51.72 0.476
50.978 3491.7 73.131 0.6e52
91.791 1710.8 143.32 1372
98.781 1508 157.92 1.261
113.07 969.89 203.13 1.444

0.500 m.m
0.3 7?C
5

LTemp
zC
149.9
150.0
150.0
150.0
150.0
150.0
150.0
150.0



NRCRS5,
1D Field 1:
1D Field 2:
d 3:
1D 1d
1D Field 5:

NRCRS5

Name:
Test Type:
Test Name:
Test Date:
Test Time:

1: Freq. Sweep

SUBTEST 1 OF 1: Freq. Sweep
==

Frequency ( cpm )
SUBTEST 1 OF 1: Freq. Sweep

Temperature

128

RPA 2000 - Page 1
rpa. Frequency sweep 1 50C
Supervisor
rpa
Frequency sweep 150C
01-01-02

01.24.42

Version:

PC:8.50 MCB:8.50

sl
Tan Deita

gjaq UL

2000.C

150.0 zC Temp. stability time: 0.500 m.m
Strain .98 Yo within 7 0.3 i =
Data stability time: 0.200 m.m Number of Readings 5
Data stability cycles: 3
Set Freq. S (= {< x5 n* ™ S Tan Delta UTemp LTemp
cpm dNm kPa kKPa Pa-s wPa dNmMm ?C
10.0 0.344 26.961 22.967 33821 35.417 0.293 o0.852 149.9 149.9
20.0 0.466 36.413 28.517 22083 46.251 0.365 0.783 150.0 150.0
80.0 0.855 66.846 a45.075 2623.7 80.624 0.577 0.674 150.0 150.0
100.0 0.943 73.746 48.065 8405.9 88.026 0.615 0.652 150.0 150.0
200.0 1.237 296.666 56.651 5349.7 112.04 0.725 0.586 150.0 150.0
800.0 1.984 155.39 72.05 2044.5 171.28 0.920 0.464 150.0 150.0
1000.0 2.131 166.58 74.282 1781, 7 182.39 0.950 0.446 150.0 150.0
2000.0 2.592 203.02 70.591 1026.3 214 .94 0.901 0.348 150.0 150.0
.
i W
3UN 4.7 N9 frequency sweep Y9I¥N STRSL:CR 50:50
NRCR37
1D Field 1: NRCR37
1D Field 2:
1D Field 3:

P,
1D Field 4:
1D Field 5:

1: Freq. Sweep

Test Time:

5600

SUBTEST 1 OF 1: Freq. Sweep
[}

Torgue dhen)

A~ —
10.0 Freauency ( cpm )
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 a= Temp. stability time:
Strain 6.98 %o within 7
ility time: 0.200 m.m Number of Readings
Data stability cycles: 3
Set Freq. s =3 (=3 n* (= S Tan Delta
cpm aNmMm kPa wPa Pa-s KPa dNMm
10.0 0.320 25.041 21.047 31237 32.711  0.269 o.s84a0
20.0 0.426 3.2 27.75 20686 43,324 0.355 o.834a
80.0 0.792 61.94 44.385 2095.8 76.201 0O.568 0.717
100.0 0.875 68.379 A47.912 79731 83494 0.613 0.701
200.0 1.163 20.917 58.184 5153.8 107.94 O.744 0.640
800.0 1.964 153.86 77.427 2056 172.24 0.989 0.503
1000.0 2.103 164.36 80.185 1746.3 182.87 1.026 o.as8
2000.0 2.593 202.69 79.265 1039.1 217.62 1.014 o.391

gﬂ 1.8 N3l frequency sweep UDI814 STRS5L:CR

Supervisor

RPA 2000 - Page 1
rpa, Frequency sweep 150C

a

Frequency sweep 150C
2

Version: PC:8.50 MCB:8.50

0.500 m.m
0.3 »C
=
UTemp LTemp
= <
149.9 149.9
50. 150.0
150.0 150.0
150.0 150.0
150.0 150.0
150.0 150.0
150.0 150.0
150.0 150.0

30:70



CNR2CR73,

RPA 2000 - Page 1
rpa, Frequency sweep 150C

ID Field 1:
1D Field 2:

CNR2CR73

Supervisor

rea
ID Field 3: Frequency sweep 150C
1D Field 4: 01-01-02
1D Field 5: Test Time: 01.05.34

1:

Freq. Sweep

Version:

SUBTEST 1 OF 1: Freq. Sweep
a0 1

PC:8.50 MCB:8.50

T
S Tan Deita

s e . o
5000 ©.500
S — =
£ ga=—— - T e g
z [T &
=3
= _ —
S o
A=t i
+
= - x5 A — - = - >
o — LS x -
| ooo T - e __o.000
10.0 Frequency ( cpm ) 2000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 ’C Temp. stability time: 0.500 m.m
Strain 6.98 Yo within ? 0.3 7C
Data stability time: 0.200 m.m Number of Readings 5
Data stability cycles: 3
Set Freq. s' St (=3 n* (= = Tan Delta UTemp LTemp
cpm dNmMm kPa kKPa Pa-s kPa dNMm (o r7C
10.0 1.064 83.509 19.781 81952 85.82 0.252 0.237 150.0 149.9
20.0 1.062 83.021 19.778 40749 85.345 0.253 0.238 50. 150.0
80.0 1.264 98.615 25.247 12151 101.8 0.324 0.256 150.0 150.0
100.0 1.274 99.579 26.217 9833.2 102.97 0.335 0.263 150.0 150.0
200.0 1.394 108.93 29.744 5391.5 112.92 0.380 0.273 150.0 150.0
800.0 1.745 136.65 41.018 1703 142.67 0.524 0.300 150.0 150.0
1000.0 1.786 139.6 42.086 1392.3 145.8 0.538 0.301 150.0 150.0
2000.0 2.009 157.39 36.793 771.74 161.63 0.470 0.234 150.0 150.0
v
l W
g‘lj‘ﬂ 4.9 NI frequency sweep UBIYIN CNR2:CR 70:30
RPA 2000 - Page 1
CNR2CRS55, rpa, Frequency sweep 150C
1D Field 1: CNR2CRS55 Name: Supervisor
[|=] Id 2: Test Type: rpa
=] d 3: Test Name: Frequency sweep 150C
1D d 4: Test Date: 01-01-02
1D Field 5: Test Time: 01.10.36
1: Freq. Sweep
Version: PC:8.50 MCB:8.50
SUBTEST 1 OF 1: Freq. Sweep
| [ -
= - : - Ten'Bia
5,000 05800
— e - S — I =
s - SRR
3 — =
s —q £
2 &
= . -
= — o -
ot
.
A
=
P N - — £x ~x— = -
oS =
|_©.00 SESERIERESESERR e [~ ]+
10.0 Frequency ( cpm ) 2000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 °C Temp. stability time: 0.500 m.m
Strain 5.98 Yo within ? 0.3 ird=
Data stability time: 0.200 m.m Number of Readings S
Data stability cycles: 3
Set Freq. s G (<l n* Ll s Tan Delta UTemp LTemp
cpm dNm kPa kKPa Pa-s kPa dNm ?C 7?C
10.0 0.873 68.363 19.049 87769 70.968 0.243 0.279 149.9 149.9
20.0 0.925 72.144 19.662 35703 74776 0.252 0.273 150.0 150.0
80.0 1.147 89.511 26.777 11152 93.43 0.343 0.299 150.0 150.0
100.0 1.178 92.067 27.367 9171.9 96.048 0.350 0.297 150.0 150.0
200.0 1.313 102.65 31.583 SI27.T 107.39 0.404 0.308 150.0 150.0
800.0 1.713 133.92 43.159 1679.5 140.71 0.552 0.322 150.0 150.0
1000.0 1.778 138.98 44.692 1394.1 145.99 0.572 0.322 150.0 150.0
2000.0 2.045 159.83 41.779 788.79 165.2 0.534 o.261 150.0 150.0

San

il

=D.

.10 N5 frequency sweep U93819 CNR2:CR 50:50

129
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RPA 2000 - Page 1
rpa, Frequency sweep 150C
CNR22CR37
3 ervisor
1D Field 1: CNR2CR37 Test’\“l?yn';: rSpuap
S Eleia Test Name: Frequency sweep 150C
B Fleld a: Test Date: 01-01-02
‘Ig E"ellg ;: Test Time: 01.15.23
ie :

1: Freq. Sweep

Version: PC:8.50 MCB:8.50
SUBTEST 1 OF 1: Freq. Sweep
=z

S

=)
~ Tan Delta

B = e e

S s

= =
= )
£ I
= =
= - I e
g TR —
= P S
—
= A —— =

2000.C
Frequency ( cpm )

SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 ?C

Temp. stability time: 0.500 mcm
Strain 6.98 Yo Witl"!ir\ T Og brd
Data stability time: 0.200 m.m Number of Readings
Data stability cycles: 3
i * 5 = Tan Delta UTemp LTemp
o s* S (<) n (=) ien
Sett:pFr:‘leq dNmMm kPa kPa Pa-s kKPa dNmMm 5 ‘;?::9 o e
0.275 0.37 S K
2 8 57.84 21.507 58928 61.709 s
138 %237 G3U%% ST WA Toiy g g8 1ms 138
88.311 % s = - 2%
1888 :1! 1%% 92.45 33.73 9397.5 98.411 04?12 gg?g 12{88 :\‘399
20040 1.382 108.01 40.016 5499.7 115.19 0.5 0-362 12509 Neag
800’0 1.906 149.02 53.891 1891.6 158.47 0.689 0‘36‘1 23 50.0 Lol
1 000-0 2.005 157.08 56.764 1595 167.02 0.725 o=3a A 50.0 L=t
2000‘0 2.356 184.5 54.46 918.51 192.37 0.695 i

gﬂﬁ a.11 n5l frequency sweep UD3819 CNR2:CR 30:70

CNR1CR73.

1D Field 1:

RPA 2000 - Page 1
1D Field 2:

rpa, Frequency sweep 150C
CNRI1CR73

Name: Supervisor
Test Type: rpa
ID Field 3: Test Name: Frequency sweep 150C
ID Field 4: Test Date: 01-01-02
ID Field 5: Test Time: 00.51.12
1: Freq. Sweep

Version: PC:8.50 MCB:8.50
SUBTEST 1 OF 1: Freq. Sweep
1} [ 1

Py {50 = 1 |
s Tan Delta
5.000

©.500

Torque (dNm)
L%u
|
0

S
i
b ~
- e —A— ~ e — S -
G - e
- — ©.000
10.0 Frequency ( cpm ) 2000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 g=1 Temp. stability time: 0.500 m.m
Strain 6.98 Yo within 7 0.3 7C
Data stability time: 0.200 m.m Number of Readings 5
Data stability cycles: 3
Set Freq. s (<} v n* Ltd =4 Tan Delta UTemp LTemp
cpm dNMmMm kPa kPa Pa-s kPa dNmMm ?C (=
10.0 1.141 89.231 23.764 88179 92.341 0.304 0.266 149.9 149.9
20.0 1.259 98.233 23.793 48259 101.07 0.305 0.242 50.0 150.0
80.0 1.530 119.35 30.296 14698 123.13 0.388 0.254 150.0 150.0
100.0 1.586 123.96 31.583 12215 127.92 O0.404 0.255 150.0 150.0
200.0 1.758 137.45 35.876 6782.6 142.05 0.459 o.261 150.0 150.0
8CO0.0 2.200 171.95 46.915 2127.5 178.23 0.600 0.273 150.0 150.0
1000.0 2.275 177.85 48.295 1759.8 184.29 0.618 0.272 150.0 150.0
2000.0 2.592 203.02 45.319 2993.18 208.01 0.579 0.223 150.0 150.0



CNRI1CRSS,

1D Field 1:
1D Field 2:
1D Field 3:
1D Field 4:
1D Field 5:

1: Freq. Sweep

T s 0006

CNR1CRS55

Name:
Test Type:
Test Name:
Test Date:
Test Time:

SUBTEST 1 OF 1: Freq. Sweep
]

i

131

RPA 2000 - Page 1
rpa, Frequency sweep 150C

Supervisor
rpa

Frequency sweep 150C
2

Version: PC:8.50 MCB:8.50

1]
Tan Delta

6660

= - B =
= —— I =
Shoee R E
g B S e
2 L= - £
o — S =
,t .00 = s o= ©0.000
10.0 Frequency ( cpm ) 2000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 »C Temp. stability time: 0.500 m.m
Strain 65.98 Yo within 72 0.3 C
Data stability time: 0.200 m.m Number of Readings s
Data stability cycles: 3
Set Freq. s [} <3 n* G~ s Tan Delta UTemp LTemp
cpm dNm wPa <Pa Pa-s kPa dNMm »C zc
10.0 1.043 81.893 20.627 80644 84.451 0.263 0.252 149.9 149.9
20.0 1372 291.607 22.078 44991 94.23 o.282 o.241 150.0 150.0
80.0 1.470 114.91 28.977 14146 118.51 0.371 0.252 150.0 150.0
100.0 1.529 119.51 30.74 11784 123.4 0.393 0.257 150.0 150.0
200.0 1.701 133 34.65 6562 .4 137.44 0.443 0.261 150.0 150.0
800.0 2.159 168.8 a7.068 2091.8 175.24 0.602 0.279 150.0 150.0
1000.0 2.244 175.39 49.061 1739.2 182,13 0.628 0.280 150.0 150.0
2000.0 2.560 200.48 a45.627 o981.7 205.61 0.583 o0.228 150.0 150.0

gﬂﬁ 113 N5 frequency sweep UDJ3819 CNR1:CR 50:50

CNR1CR37.

Field 1:
Field 2:
Field 3:
Field a4:
Field 5:

CNRI1CR37

1: Freq. Sweep

5 000

Test Time:

SUBTEST 1 OF 1: Freq. Sweep
| - |

&

Torgue ( dhm)

©.00

RPA 2000 - Page 1
rpa, Frequency sweep 150C

Supervisor

rpa

Frequency sweep 150C
01-01-02

01.00.30

Version:

PC:8.50 MCB:8.50

]
Tan Deita

10.0

SUBTEST 1 OF 1: Freq. Sweep

Frequency ( cpm )

O 500
—— - B
2
&
e 4
I 0.000.
2000.0

Temperature 150.0 zC Temp. stability time: 0.500 m.m
Strain .98 Yo ithin 7 0.3 i =1
Data stability time 0.200 m.om Number of Readings 5
Data stabi 3
Set Freq. f=) =2 n* L= = Tan Delta UTemp LTemp
cpm kPa kKPa Pa-s kKPa dNm 7 <
10.0 0.866 67.962 23.244 68590 71.827 0.296 0.342 149.9 149.9
20.0 1.035 80.875 25.757 40526 84.877 0.330 0.318 150.0 150.0
80.0 1.385 108.24 35.8 13609 114.01 0.a58 0.331 150.0 150.0
100.0 1.467 114.45 37.947 11514 120.58 0. a86 0.332 150.0 150.0
200.0 1.710 133.69 a44.232 6723.6 140.82 0.566 0.331 150.0 150.0
800.0 2.298 179.97 58.838 2260.1 189.35 0.751 0.327 150.0 150.0
1000.0 2.416 189.27 61.45 1900.2 198.99 0.785 0.325 150.0 150.0
2000.0 2.790 218.97 59.496 1083 .4 226.91 0.758 0.272 150.0 150.0

=).

1

SaN

114 n3l frequency sweep Y9381 CNR1:CR 30:70



HNRCR73

1D Field 1: HNRCR73

1D Field 4:
1D Field S:

1: Freq. Sweep

5. 000

me:
Test Type:
Test Name:
Test Date:
Test Time:

SUBTEST 1 OF 1: Freq. Sweep

[ |
T

132

RPA 2000 - Page 1
rpa. Frequency sweep 150C
Supervisor
rpa
Frequency sweep 150C
=2

Version: PC:8.50 MCEB:8.50

[
Tan Delta

T os00 |

E =
= ) . o S I
Ny T il B - i —— = 2
= o _ S I ——
A~
e
- - o~ — PN - B
S == B
©.00 — o 000
10.0 Frequency ( cpm ) zo00.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 C Temp. stability time: 0.500 m.m
Strain &.98 Yo within 7 0.3 =
Data stability time: o.200 mom Number of Readings s
Data stability cycles: 3
Set Freq. s =3 [= n* (= s Tan Delta UTemp LTemp
cpm dNMmMm xPa kPa Pa-s KPa AN < <
100 1.193 94.0a47 23.261 292515 o6.881 0.295 0.247 149.9 149.9
20.0 1.322 103.34 23.917 50643 06.0 0.306 0.221 150.0 150.0
80.0 1.611 125.95 30.203 15460 129.52 0.386 0.240 150.0 150.0
100.0 1.663 129.75 30.296 12724 133.24 O.388 0.233 150.0 150.0
200.0 1.840 143.81 .65 7063 147.93 0.443 o.24a1 150.0 150.0
800.0 =2.281 178.67 44.935 2199.1 184.23 0.574 o.252 150.0 150.0
1000.0 2.358 184.36 46.378 1815.4a 190.11 0.593 o.252 150.0 150.0
2000.0 2.629 205.93 “40.403 1002 209.86 0.516 O.196 150.0 150.0
v
l W HNR
31]71 4.15 N3N frequency sweep VDY :CR 70:30
RPA 2000 - Page 1
HNRCRS55 rpa, Frequency sweep 150C
ID Field 1: HNRCRS55 Name: Supervisor
1D Field 2: Test Type: rpa
1D Field 3: Test Name: Frequency sweep 150C
1D Field 4: Test Date: 01-01-0.
1D Field 5: Test Time: 01.48.18

1: Freq. Sweep

0+

5.000

SUBTEST 1 OF 1: Freq. Sweep
[ |

s

Version: PC:8.50 MCB:8.50

(S
Tan Deita

Torque (dNm )

IS —E
A — ——
0.00
10.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 r?C
Strain 6.98 Yo
Data stability time: 0.200 m.m
Data stability cycles: 3
Set Freq. s Gt (= n*
cpm dNmMm kPa kPa Pa-s
10.0 1.044 82.135 23.445 81566
20.0 1.205 94.213 24.224 46447
80.0 1.541 120.43 32.043 14875
100.0 1.609 125.55 33.203 12401
200.0 1.804 141.05 38.713 6983.8
800.0 2.321 181.09 50.57 2244.3
1000.0 2.421 189.27 52.664 1876.1
2000.0 2.748 215.23 48.008 1052.9

3

©.500

eipg el

0.000

Frequency ( cpm )

o
kPa
85.416
97.278
124.62
129.86
146.27
188.02
196.46
220.52

Temp. stability time:
within ?
Number of Readings

ST Tan Delta
dNmMm
0.298 0.285
0.310 0.257
0.410 0.266
0.426 0.264
0.495 0.274
0.648 0.279
0.674 0.278
0613 0.223

2000.0

0.500 m.m
0.3 =2
5

UTemp LTemp
?C ?C
149.9 149.9
150.0 150.0
150.0 150.0
150.0 150.0
150.0 150.0
150.0 150.0
150.0 150.0
150.0 150.0

U 4.16 n3 frequency sweep UD3814 HNR:CR 50:50
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RPA 2000 - Page 1
HNRCR37,
1D Field 1:

rpa. Frequency sweep 150C
HNRCR37

Supervisor
a

1D Field S

P

Frequency sweep 150C
01-01-02

01.52.51

Test Time:

1: Frea. Sweep

Version: PC:8.50 MCB:8.50

SUBTEST 1 OF 1: Freq. Sweep
= B = ool I . _ren Dans
50600 o.500
N — = -
= - = T e S &
= PRy — &
B BN &
£ o oo,
—+
/,P' 2
ey 2 — i —
ol -
o<
o.0o . . B o ©o.000
10.0 Freauency ( cpm ) z000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 c Temp. stability time: 0.500 m.m
rain .98 % within 2 0.3 ?c
Data stability time: 0.200 mom Number of Readinas =3
Data stability cycles: =
Set Freq. s (=3 < n* [t (=3 Tan Delta UTemp LTemp
cpm aNm KPa KkPa Pa-s KPa aNm = =
10.0 o©O.999 78.588 25.373 78860 82.582 0.323 0.323 149.9 149.9
20.0 1.181 92 a82 28.805 ae2a9 o6.864 0.368 o371 150.0 150.0
80.0 1.571 122.81 39.326 15392 128.95 0.503 0.320 150.0 150.0
1000 1.670 120.55 42.009 13096 37.14 0O.537 o.322 150.0 150.0
2000 1.917 149,87 a7.912 7512.4 157.34 0613 o.320 150.0 150.0
800.0 2.567 207.1 ©62.909 2515.1 210.71  0.803 o313 150.0 150.0
1000.0 2.687 270.04 65.236 2100.3 219.94 0.835 o311 150.0 14a9.9
2000.0 3. 101 zaz. 88 59 991 1194.5 250.18 o. 766 o.2a7 150.0 150.0
Al
i W HN
JUN 3.17 N3N frequency sweep UYDIYI HNR:CR 30:70
RPA 2000 - Page 1
rpa, Frequency sweep 150C
NRNBR73_____ P q v
’ g rvi r
1D Field 1: NRNBR73 Narne: Superviso!
ID Field 2: Test Type: rpa
i : Test Name: Frequency sweep 150C
1D Field 3: : on S0
ID Field 4: Test Date: O1- _16
i : i : 01.34.
1D Field 5: Test Time 1.3

1: Freq. Sweep

Version: PC:8.50 MCB:8.50
SUBTEST 1 OF 1: Freq. Sweep

A !
=

Z.000

Torque (dNm }

ejeq uel

10.0

Frequency ( cpm )

SUBTEST 1 OF 1: Freq. Sweep

Temperature

150.0
Strain 6.98
Data stability time: 0.200
Data stability cycles: 3
Set Freq. s' G (<
cpm dNm kPa kPa
10.0 0.092 7.2349 8.8512
20.0 0.120 9.3523 11.422
80.0 0.279 21.771 24.147
100.0 0.320 24.991 26.601
200.0 0.475 37.103 35.416
800.0 0.976 76.428 56.995
1000.0 1.088 85.014 61.404
2000.0 1.464 114.68 64.215

3
o

Temp. stability time:

0.500 m.m
within ? 0.3 ?C
Number of Readings 5

G s" Tan Delta UTemp LTemp

kPa dNm 7C ?
11.432 0.113 1.223 149.9 149.9
14.762 0.146 1.221 150.0 150.0
32.513 0.309 1.109 150.0 150.0
36.498 0.340 1.064 150.0 150.0
51.293 0.453 0.955 150.0 150.0
95.34 0.728 0.746 150.0 150.0
104.87 0.786 0.722 150.0 150.0
131.44 0.820 0.560 150.0 150.0

1 .18 n3 1l frequency sweep U93819 STRSL:NBR 70:30



NRNBRS5S

1D Field 1 NRNBRS5S Name:
ID Field 2 Test Type:
ID Field 3: Test Name:
1D Field a:

1D Field 5:

Test Date:
Test Time:

1: Freq. Sweep

SUBTEST 1 OF 1: Freq. Sweep
| .|

134

RPA 2000 - Page 1
rpa, Frequency sweep 150C

Supervisor

rpa

Frequency sweep 150C
©01-01-02

01.43.33

Version: PC:8.50 MCB:8.50

o —
__Tan Denta

= ooo
e
A=
=
PN 18
— T A
R A — S -
- — B 0.000
10.0 Frequeney ( cpm ) 2000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 zC Temp. stability time: 0.500 mom
Strain 6.98 Yo within 7 0.3 »C
Data stability time: 0.200 mom Number of Readings s
Data stability cycles: 3
Set Freq. = =3 (= n* (=N s Tan Delta UTemp LTemp
cpm aNm kPa wKPa Pa-s wkPa AaNM c c
10.0 0.102 8.0046 11.237 13175 13.797 0.143 1.404 149.9 149.9
20.0 0.154 12.035 14.105 8853.1 18.542 0.180 1.172 150.0 150.0
80.0 0.347 27.137 28.134 4665.9 39.089 0.360 1.037 150.0 150.0
100.0 0.392 30.663 31.43 4193.1 43.91  0.402 1.025 150.0 150.0
200.0 0.570 44.539 41.932 2920.7 61.172 0O.536 0.941 150.0 150.0
800.0 1.164 5 68.609 1360.3 113.96 0.878 0.754 150.0 150.0
1000.0 1.304 101.96 73.286 1199 125.56 0.938 0.719 150.0 150.0
2000.0 1.746 136.73 78.195 752.04 157.51 0.998 0.572 150.0 150.0
v
i W
JUN 9.19 N3N frequency sweep YI¥N STRSL:NBR 50:50
RPA 2000 - Page 1
NRNBR37 rpa, Frequency sweep 150C
ID Field 1: NRNBR37 Name: Supervisor
1D Field 2: Test Type: rpa
1D Field 3: Test Name: Frequency sweep 150C
ID Field 4: Test Date: 01-01-02
ID Field 5: Test Time: 01.38.50
1: Freq. Sweep

SUBTEST 1 OF 1: Freq. Sweep
CAT

Torque [ dNm )

Frequency ( cpm )

Version: PC:8.50 MCB:8.50

CE=])
Tan Delta

eyaq uel

2000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 ird= Temp. stability time: 0.500 m.m
Strain 6.98 Yo within 7 0.3 ?C
Data stability time: 0.200 m.m Number of Readings 5
Data stability cycles: 3
Set Freq. s G G n* G S Tan Delta UTemp LTemp
cpm dNm kKPa kPa Pa-s kPa dNm ?C ?C
10.0 0.137 10.754 11.906 15320 16.044 0.152 1.107 149.9 149.9
20.0 0.194 15.178 16.865 10833 22.689 0.216 1158 150.0 150.0
80.0 0.423 33.04 33.27 5596.9 46.888 0.426 1.007 150.0 149.9
100.0 0.480 37.411 36.416 4985.6 52.209 0.467 0.973 150.0 150.0
200.0 0.701 54.811 48.755 3502.5 73.357 0.624 0.890 150.0 150.0
800.0 1.395 109.09 81.871 1628 136.39 1.047 0.751 150.0 150.0
1000.0 1.557 121.73 88.387 1436.6 150.44 1.131 0.726 149.9 150.0
2000.0 2.105 164.84 97.398 914.17 191.46 1.243 0.591 149.9 150.0

3
U

1 14.20 n519l frequency sweep U93819 STR5L:NBR 30:70



CN1NBR73

ID Field 1:

CN1NBR73

Name:
Test Type:

135

RPA 2000 - Page 1
rpa, Frequency sweep 150C

Supervisor

rpa
Test Name: Frequency sweep 150C
ID Field 4: Test Date: 01-01-02
ID Field 5: Test Time: 02.10.46
1: Freq. Sweep
Version: PC:8.50 MCB:8.50
- SUBTEST 1 OF 1: Freq. Sweep
1 7
P . : s S =
IR — =2
—a— S
= R - = =
8 , ¥
=2 -
=
- A
4=
B o T -
S
o8
10.0 Frequency ( cpm ) 2000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 g= Temp. stability time: 0.500 m.m
Strain 6.98 Yo within 7 0.3 »?C
Data stability time: 0.200 m.m Number of Readings 5
Data stability cycles: 3
Set Freq. s (=Y = n* (<ol S Tan Delta UTemp LTemp
cpm dNMm kPa wPa Pa-s kPa daNm »?C c
10.0 0.358 28.093 12.084 29203 30.582 0.154 0.430 149.9 149.9
20.0 0.414 32.35 13.339 16707 34.992 0.171 o.a12 150.0 150.0
80.0 0.580 45.305 20.161 5919.2 49.589 0.258 0.445 149.9 150.0
100.0 0.602 47.068 21.004 4921.9 51.542 0.269 0.446 150.0 150.0
200.0 0.719 56.191 25.297 2942.3 61.623 0.324 0.450 150.0 150.0
800. 1.047 81.871 38.789 1081.4 90.595 0.496 0.a74 150.0 150.0
1000.0 1.109 86.875 41.325 918.67 96.203 0.528 0.476 150.0 150.0
2000.0 1.335 104.33 39.939 533.4 111.72 0.511 0.383 150.0 150.0

gﬂﬁ 1.21 n5l frequency sweep U9381N8 CNR1:NBR 70:30

CN1NBRS5S5,

1D Field 1:
D Field 2:
1D Field 3:
1D Field 4:
ID Field S:

CN1NBRS5S5

1: Freq. Sweep

Z.000

Name:
Test Type:
Test Name:
Test Date:

o
Test Time:

SUBTEST 1 OF 1: Freq. Sweep
21

RPA 2000 - Page 1
rpa, Frequency sweep 150C

Supervisor
rpa
Frequency sweep 150C

1-01-02

Version: PC:8.50 MCB:8.50

=1
£= il Tan Delta -
i.c00
a8 —_— = =
£ —d &
= =]
2 - — F
= s
PR 7 A — - - Z
= o
e
A A
//[{\
©0.00 ___©0.000
10.0 Frequency ( cpm ) 2000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 7C Temp. stability time: 0.500 m.m
Strain 6.98 Yo within 7 0.3 2C
Data stability time: 0.200 m.m Number of Readings 5
Data stability cycles: 3
Set Freq. s (=3 (< n* G S Tan Delta UTemp LTemp
cpm dNm kPa kKPa Pa-s kKPa dNm ?C ?°C
10.0 0.172 13.469 8.3124 15114 15.828 0.106 0.617 149.9 149.9
20.0 0.216 16.865 11.039 09623.9 20.156 0.141 0.655 150.0 150.0
80.0 0.346 27.06 18.168 3890.6 32.594 0.232 0.671 150.0 149.9
100.0 0.385 30.127 19.701 3437.4 35.997 0.252 0.654 150.0 150.0
200.0 0.490 38.329 25.757 2204.9 46.18 0.330 0.672 150.0 150.0
800.0 0.830 64.853 42.162 923.34 77.354 0.539 0.650 150.0 150.0
1000.0 0.910 71.139 46.455 811.34 84.964 0.594 0.653 150.0 150.0
2000.0 1.177 92.175  48.238 496.73 104.03 0.616 0.523 150.0 150.0

gﬂﬁ 1.22 N3 frequency sweep U93819 CNR1:NBR 50:50



CNINBR37_____

ID Field 1: CN1NBR37
1 id 2:

ID Field 4:
1D Field 5:

1: Freq. Sweep

SUBTEST 1 OF
[

Name:
Test Type:
Test Name:
Test Date:
Test Time:

1: Freq. Sweep

136

RPA 2000 - Page 1
rpa, Frequency sweep 150C

Supervisor

rpa

Frequency sweep 150C
01-01-02

02.19.25

Version:

PC:8.50 MCB:8.50

1 e e |
SER s S, Tan Delta
2.0600 . i.000
- T g
E =
= &
‘é &
p=)
— — S — 0.000
Frequency ( cpm ) 2000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 2C Temp. stability time: 0.500 m.m
Strain 6.98 Yo within 2 0.3 ?C
Data st ility time: 0.200 m.m Number of Readings 5
Data stability cycles: 3
Set Freq. = G (e n* G s Tan Delta UTemp LTemp
cpm dNm kPa kKPa Pa-s kKPa dNm ?C 7C
10.0 0.154 12.084 11.16 15708 16.449 0.142 0.924 149.9 149.9
20.0 0.201 15.715 14.182 10107 21.168 o.181 0.902 150.0 150.0
80.0 0.389 30.433 25.221 4718 39.526 0.323 0.829 150.0 150.0
100.0 0.431 33.653 27.367 4142.1 43.376 0.350 0.813 150.0 150.0
200.0 0.598 46.762 36.949 2845.6 59.598 0.473 0.790 150.0 150.0
800.0 1.104 86.491 62.525 1273.9 106.72 0.798 0.723 150.0 150.0
1000.0 1.227 95.9 67.69 1120.9 117.38 0.866 0.706 149.9 150.0
2000.0 1.633 27.89 74.892 707.64 148.21 0.956 0.586 150.0 150.0
v
i1 W
JUN 9.23 N3N frequency sweep YB3 CNR1:NBR 30:70
RPA 2000 - Page 1
CN2NBR73__ rpa, Frequency sweep 150C
CN2NBR73 Name: Supervisor
Test Type: rpa
$ Test Name: Frequency sweep 150C
ID Field 4: Test Date: 01-01-02
ID Field 5: Test Time: 01.48.15

1: Freq. Sweep

SUBTEST 1 OF 1: Freq. Sweep
e

Version: PC:8.50 MCB:8.50

=
Tan Delta

0.500

= e
e g =
3 o 2 &
=
= —x = =
A e — -
o =
| _o.00 0.000
10.0 Frequency ( cpm ) 2000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 2C Temp. stability time: 0.500 m.m
Strain 6.98 Yo within ? 0.3 ?2C
Data stability time: 0.200 m.m Number of Readings £
Data stability cycles: 3
Set Freq s G (<l n* (< s Tan Delta UTemp LTemp
cpm dNm kPa kKPa Pa-s kPa dNm ?C 7C
10.0 0.285 22.397 T ATIT 22640 23.708 0.099 0.347 149.9 149.9
20.0 0.288 22.538 7.0526 11275 23.615 0.090 0.313 150.0 150.0
80.0 0.367 28.67 10.196 3632.2 30.429 0.130 0.356 150.0 150.0
100.0 0.379 29.59 10.502 2998.3 31.399 0.134 0.355 150.0 150.0
200.0 0.429 33.433 127 1707.6 35.764 0.163 0.380 150.0 150.0
800.0 0.583 45.612 20.315 596.01 49.931 0.260 0.445 150.0 150.0
1000.0 0.609 47 .605 22.154 501.41 52.508 0.283 0.465 150.0 149.9
2000.0 0.722 56.534 19.28 285.19 59.731 0.246 0.341 150.0 150.0

gﬂﬁ 1.24 n3l frequency sweep U381 CNR2:NBR 70:30



CNZNBRSS,

D CN2ZNBRSS
(1=

(1=

(1=
1=}

1 Freq. Sweep

10.0

SUBTEST 1

Temperature
Strain
Data stability time:

Data stability cycles:
Set Freq. s (=4
cpm aNm wPa
10.0 0.352 27.631
20.0 0.417 32,
80.0 O.652 50.978
1000 ©.694 54.274
200.0 0.856 66.923
B800.0 1.367 106.86
1000.0 1.465 114.76
2000.0 1.838 143.95
v
31l
'
CN2NBR37.
ID Field 1: CN2NBR37
ID Field 2:
ID Field 3:
1D Field 4:
ID Field 5:

1: Freq. Sweep

OF 1: Freq. Sweep

137

RPA 2000 - Page 1
rpa, Frequency sweep 150C

Supervisor

rpa
Freq

uency sweep 150C
©1-01-02

Test Time:

Vversion: PC:8.50 MCB:8.50

SUBTEST 1 OF 1: Freq. Sweep
[

e}
o = _ Tan Denta

— say
25 .
A
Freausncy ( cpm )
150.0 e =1 Temp. stability time: 0.500 mLm
.98 Yo within 7 0.3 hrd =
0.200 mom Number of Readings =3
3
=2 " < = Tan Delta UTemp LTemp
KPa Pa-s wPa aNMmMm hrd =3 hd =
17.472 31218 32.692 0.223 0.632 149.9 149.9
O.54a44 18390 38.517 0.263 0.631 150.0 S0.
9.8 7049.7 59.059 o.381 0.585 150.0 150.0
31.583 5996.5 62.795 0. 404 0.582 150.0 150.0
238.636 2689.6 77.275 0.494 0.577 150.0 150.0
59.334 14 122.23 0.759 0.555 150.0 150.0
63.293 1251.5 131.06 0.808 0.552 150.0 150.0
65.214 754.54 158.03 0.833 0.453 150.0 150.0

RPA 2000 - Page 1

rpa, Frequency sweep 150C

Name: Supervisor
Test Type:

rpa

Test Nam Frequency sweep 150C
Test Date: 01-01-02
Test Time: 02.05.48

Version: PC:8.50 MCB:8.50
SUBTEST 1 OF 1: Freq. Sweep

| B | | W - T
s _Tan Delta

2.000 2.000
= s
= . B
= = =)
£l &
=

—d

0.00 _ 0.000

10.0 Frequency ( cpm ) 2000.0

SUBTEST 1 OF 1: Freq. Sweep

Temperature

150.0
Strain

?C

Data stability time:
Data stability cycles:

Set Freq.
cpm
10.0
20.0
80.0

s

dNm
0.157
0.235
0.445
0.487
0.664
1.230
1.363
1.788

I<d
kPa
12.315
18.398
34.803
38.099
51.898
96.13
106.77
140.03

6.98

0.200

3

o
kPa

12.93
16.175
28.287
31.353
40.706
67.153
72.895
80.576

m.m

n*
Pa-s
17052
11697
5353.4
4711.8
3149.2
1399.7
1234.5
771.38

Temp. stability time:

0.500 m.m
within ? 0.3 ?C
Number of Readings S
G s Tan Delta UTemp LTemp
kPa dNm ?C ?C
17.856 0.165 1.050 150.0  149.9
24.497 0.207 0.879 150.0 150.0
44.849 0.362 0.813 149.9 150.0
49.342 0.401 0.823 150.0 150.0
65.957 0.521 0.784 150.0 150.0
117.26 0.859 0.699 150.0 150.0
129.28 0.931 0.683 150.0 149.9
161.56 1.029 0.575 150.0 150.0

gﬂﬁ .26 N3 frequency sweep U93819 CNR2:NBR 30:70



HNNBR73,

1D Field 1:
ID Field 2:
ID Field 3:
ID Field 4:
1D Field 5:

1: Freq. Sweep

HNNBR73 Name:
Test Typ
Test Name:
Test Date:
Test Time:

SUBTEST 1 OF 1: Freq. Sweep

a1

138

RPA 2000 - Page 1
rpa, Frequency sweep 150C

Supervisor
rpa

Frequency sweep 150C
01-01-02

Version: PC:8.50 MCB:8.50

=)
Tan Delta

0.500

= ; =
s : 5
3 - &
=7
k=3
A i - - o R
i = . s 0.000
10.0 Frequenecy ( cpm ) 2000.0
SUBTEST 1 OF 1: Freq. Sweep
Temperature 150.0 ?C Temp. stability time: 0.500 m.m
Strain 6.98 Yo within ? 0.3 7?C
Data stability time: 0.200 m.m Number of Readings 5
Data stability cycles: 3
Set Freq. s G (=2 n* [ of s Tan Delta UTemp LTemp
cpm dNmMm kPa kKPa Pa-s kPa dNm ? ?C
10.0 0.453 35.63 16.736 37591 39.365 0.213 0.470 149.9 149.9
20.0 0.512 40.016 18.321 21013  44.011 0.234 0.458 150.0 150.
80.0 0.746 58.337 27.674 7707.3 64.568 0.354 0.474 150.0 150.0
100.0 0.788 61.633 29.054 6506.7 68.138 0.372 0.471 150.0 150.0
200.0 0.950 74.282 34.496 3910.5 81.901 0.441 0.464 150.0 150.0
800.0 1.402 109.62 50.518 1440.8 120.7 0.646 0.461 150.0 150.0
1000.0 1.483 115.91 53.201 1217.9 127.53 0.681 0.459 150.0 150.0
2000.0 1.771 138.72 54.153 711.03 148.92 0.691 0.390 150.0 150.0
v
i W
3UN 9.27 N9 frequency sweep Y9381 HNR:NBR 70:30
RPA 2000 - Page 1
HNNBRSS rpa. Frequency sweep 150C
Field 1 HNNBRSS Naarves:
Fiesldd 2
Field
Fileld a4

o

Freqg. Sweep
Temperature 150.0
rain S. o8
Data stability time: ©. 200
Data stability cycles:
Set Freq. = =3 <
cpm arm KPa KPP
100 0.265 z20. 698 14.258
200 O0O.336 26.241 8. ass
800 0O.570 aa 539 29.284
100.0 0.619 a8 275 32 056
200.0 ©.797 62.2323 40.859
200.0 1.339 10a.6a4 6©62.477
1000.0 1.439 112,46 66.156
2000.0 1.829 14326 70.207

3
o

Supervisor

To=t Type: rea

Test Name:
Test Date:

Freguency sweep 150C
01-0
Test Time:

1-0=
O=.30.04

Version:

PCi8. 50 MCB: 8. 50
SUBTEST 1 OF 1: Freq. Sweep
[ |

[
Tan Deita_

4. 006

- _____o.0o0o
Frequency ( opm )

z000.0

=3 Temp. stability time: ©.500 em
Yo ithin 7 0.3 TS
Mo Number of Readings =
n* (=1t = Tan Delta UTemp LTemp
Pa-= KPa aANMm < feg="
24001 25.134 O.182 o.es9 149.9 1a90.9
15313 32071 o236 o. 703 1500 50.0
e362.6 53.303 O.375 o.657 150.0 150.0
5533.7 57.948 O.411 o.664a 150.0 150.0
3558.2 74 523 0O.523 o.656 150.0 150.0
1asa.7 121.87 0. 799 0.597 150.0 150.0
1245 9 130.47 o . 8a6 o.588 150.0 150.0
761.72 159.83 O.896 ©.a90 150.0 150.0

1 1.28 n319l frequency sweep U93819 HNR:NBR 50:50
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140

15197 2.1 AWaA1auselia (AS/) VYOI NHANVOII819 STRSL 150 CNR1 AU CR

STRSL CNR1
CR Y%w/w s s As s s As
0 0.978 | 0.981 0.003 0.856 0.866 0.01
30 0.623 | 0.641 0.018 1.93 2.063 0.133
50 0.719 | 0.764 | 0.045 1.797 1.962 0.165
70 0.814 | 097 0.156 1.884 2255 0.371
100 1251 | 158 0.329 1.251 1.58 0.329

M3197 2.2 AWan s e (AS) ¥9ae19HauUI819 CNR2 130 HNR fU819 CR

CNR2 HNR
CR Y%w/w s s As s s As
0 0.895 | 0091 0.015 1.975 1.987 0.012

30 1.691 | 2.009 0318 1.069 1.26 0.191

50 1.54 | 2354 0.814 1.168 1.632 0.464

70 1.502 | 2.786 1.284 1.281 2.136 0.855
100 1251 | 1.8 0.329 1.251 1.58 0.329

MI9N 2.3 MHAA1NLIUA (AS/) VY WHTUUDIYN STRSL ﬂ%ﬁ) CNR1 11819 NBR

STRSL CNR1
NBR %w/w s s As s s As
0 0.978 | 0.981 0.003 0.856 0.866 0.01
30 0383 | 0394 | 0.011 0.72 0.767 0.047
50 0338 | 0362 | 0.024 0.648 0.71 0.062
70 0258 | 0289 | 0.031 0.472 0.556 0.084
100 0.454 | 0.485 0.031 0.454 0.485 0.031
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15191 9.4 AWaA19sIdia (AS/) VDI NHANVDIB1 CNR2 130 HNR AU819 NBR

CNR2 HNR
NBR %w/w s s As s s As
0 0.895 | 0.91 0.015 1.975 1.987 0.012
30 0339 | 0378 | 0.039 0.728 0.772 0.044
50 0329 | 038 0.051 0.569 0.629 0.06
70 0343 | 0416 | 0.073 0.517 0.592 0.075
100 0.454 | 0.485 0.031 0.454 0.485 0.031

A15139% 9.5 A1 % bound rubber VoIADN TNANUDIWIWANVD Y1 STRSL %38 CNR1 U819 CR

STRSL CNR1
CR %w/w W, Wi, %Br W, Wi, %Br
0 0.533 0.292 41.28 0.552 0.321 45.65
30 0.531 0.296 42.52 0.511 0.352 59.59
50 0.521 0.282 40.42 0.587 0.448 69.25
70 0.534 0.273 36.52 0.514 0.407 72.96
100 0.523 0.441 79.64 0.523 0.441 79.64

MI199 2.6 A % bound rubber V049U TNTNVDIUNHTNUDIE19 CNR2 ﬂ%ﬁ) HNR 11819 CR

CNR2 HNR
CR %w/w W, W, %Br W, W, %Br
0 0.531 0.316 47.42 0.503 0.281 42.68
30 0.502 0.354 61.71 0.526 0.362 59.51
50 0.516 0.408 72.82 0.511 0.388 68.74
70 0.567 0.493 83.05 0.512 0.4 71.59
100 0.523 0.441 79.64 0.523 0.441 79.64




13199 2.5 A1 % bound rubber YBIABN TNANUYDIYWHAUVDIYNT STRSL 30 CNR1 N4
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NBRR
STRSL CNR1
NBR %w/w W, Wi, %Br W, Wi, %Br
0 0.533 0.292 41.28 0.552 0.321 45.65
30 0.576 0.312 40.48 0.522 0.364 60.69
50 0.523 0.306 46.12 0.591 0.451 69.24
70 0.562 0.301 39.69 0.502 0.417 78.01
100 0.502 0.432 81.89 0.502 0.432 81.89

A15139% 9.6 A1 % bound rubber YoIADN TNANUVDIIIHAUUD Y1 CNR2 130 HNR AU819 NBR

CNR2 HNR
NBR %w/w W, W, %Br W, W, %Br
0 0.531 0.316 47.42 0.503 0.281 42.68
30 0.517 0.369 62.82 0.514 0.352 59.07
50 0.524 0.388 66.29 0.523 0.378 63.99
70 0.576 0.462 74.30 0.542 0.415 69.57
100 0.502 0.432 81.89 0.502 0.432 81.89




