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TECHNICAL SERVICE, NATIONAL METAL AND HATRRIALS TECHNOLOGY CENTER |

Version 3.00a — MULTIDETECTOR GPC SOFTWARE - revised 03/17/93 J.Lesec

HTPB
Polystyrene - 2 § 1
DATE : Tue 30 SEP.199
Calibration # 1.003
MOLECULAR WEIGHTS

RESULTS
RUON#5 - Inj#1l
TIME : 13:48:42
Number of points: 227
UNIVERSAL

7

Wed 01 OCT 1997 10:13:18
CODE : INJ 32

Manual integration

Axial dispersion: NO

Peak mol., wt " Mp : 4853
Number aver. Mn : 3244
Viscos. aver. Mv : 6123
Weight averag.Mw : 7538
7 average Mz : 16070
Polydispersity 2.32
[n] (ml/g)} 18.36
Log(K) (M-H) -.6305
Alpha (M-H) .5
REFRACTOMETER C/c : 1 Peak elution : 17.473 Baseline : .099889
Area constant : 3.496 Conc. (g/ml) : .002828 . dn/de : O
VISCOMETER Mn : 3116 . Peak elution : 17.106 Baseline : .90016
[n]area {ml/g): 18.4 fn]peak(ml/g}: 20.43 [n]exp (ml/qg): 18.36
HIPB DISTRIBUTION CURVE  Wed 01 OCT 1997 10:13:21
1 = 4 100
sE ; } ‘ -
i 273 e
LR : : : S
= : ; : -
b : : . 50
= s LR
éﬁ% e ';' L o 7 R
e :na o Log(M)
= = A
0 ]
o vt ool o rond o prpd o ocreenl ol
2 3 4 2 6 7 8
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_ DETECTORS  Mon 27 OCT 1997 09:56:55
B3: .69% | B3: .1663
V3: 16.64 U3: 17.64
N3: 47 Up: 17.61
Ue (nl)
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TECHNTCAL SERVICE, NATIONAL METAL AND MATERTALS TECHNOLOGY CENTER

Version 3.00a - MULTIDETECTOR GPC SOFTWARE - revised 03/17/93 J.Lesec

MDI RESULTS Mon 27 OCT 1997 10:01:54
Polystyrene - 2 # 1 RUN # 21 Inj # 13 CODE : INJ 134
DATE : Mon 20 OCT 1997 TIME : 22:02:44 Manual integration
Calibration # 1.003 Number of points: 48 Axial dispersion: NO
MOLECULAR WEIGHTS STANDARD UNIVERSAL
Peak mol. wt Mp : 223.1 223.1
Number aver. Mn : 218.4 218.4
Viscos. aver., Mv ! 219.3 219.3
Weight averag.Mw : 219.4 219.4
Z average Mz : 220.4 220.4
Polydispersity : 1 gn
[n] (ml/g) : 0 0
Log(K) (M-H) 0 0
Alpha (M-H) Y | A
REFRACTOMETER C/c : 1 Peak elution : 17.015 Baseline : .1007
Area constant : .05256 Conc. (g/ml} : .3 dn/dc : O
M DISTRIBUTION CURVE _ Mon 27 OCT 1957 10:02:43
".-..: . s on U waay . R Pae . v o et » N . “ e s waRal . e T 1%
=
—1
] 50
i n:Log () ]
0
wl o ol Coorood Coronl ol ol

2 3 9 b 7 g



Appendix( B)

Weight ratio,OH:NCO| 3:1 41 51 61 7:1 81 9:1 10:1 - 11:1
Sereis 1,2,3 and 4
Modulus,N/mm2 433 7.15 548 438 2.12 0.69 031 0.10 -
M,,10° 0.88 049 082 139 3.03 1243 31.65 57.28 -
Modulus,N/mrn2 433 350 274 258 2.13 195 138 091 .0.78
MC,IO4 0.74 141 218 2.71 7.92 15.05 23.30 37.92 67.12
Modulus,N/mm’ . 764 739 387 224 066 015 011 -
Mc,lo4 - 049 0.80 1.88 3.79 11.67 40.72 63.71 -
Modulus,N/mmz - 874 660 435 207 112 042 032 -
M,,10" - 060 130 270 630 1481 17.72 49.03 -
Tensile strength, N/mm’

1 277 472 376 298 234 172 137 081 -

2 170 130 099 091 086 073 066 047 045

3 - 235 18 163 130 08 050 031 -

4 - 227 175 143 107 082 076 067 -
% elongation at break

1 90.82 89.99 87.53 81.56 127.00 224.00326.00 444.00 -

2 39.43 2834 27.40 2504 5632 59.92 61.53 54.99 489.33

3 - 3912 3097 5525 9148 148.54 234.00 288.00 -

4 - 3674 3220 37.96 59.58 89.80 147.70 151.26 -
Peel strcngth,mem2

1 154 106 131 071 065 046 058 034 -

2 173 189 120 1.03 094 050 038 035 023

3 - 116 103 106 075 039 033 020 -

4 175 190 L4l

1.21

105 061 052
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Weight ratio 31 41 51 61 7:1 81 91 101 111
OH:NCO 1,2,34
Shear strength
(N/mm”)
1 1.05s 075  0.68 0.55 059 072 069 026 -
2 099 075 0.66 0.58 049 045 . 035 027 0.014
3 > 1.31 1.04 0.72 0.53 043 049 034 -
4 - 086 0.96 0.75 0.65 | 057 033 037 -
Stiffness 033 072 056 033 029 014 024 020 -
V,(10%) 1450 2440 1510 925 429 109 044 024 -
Stiffness 0.065 0.059 0.051 0043 004 06.04 0031 0.03 002
Vv (107) 1170 675 452 356 121 064 041 027 014
Stiffness < 0.138 0.11 0.101 0.078 0.067 0.051 0.011 -
VC(IO'S) - 21.00 1420 630 294 0% 029 0.18 -
Stiffness - 009 0068 006 0049 005 0045 0043 -
V(1 0% - 16,00 . 8.78 445 1,88 082 0.67 025 -
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Name.of‘Personl

Sample_Descriptioﬁ

SEampole Form.

1 Ee EE aw

X Dec 23 97 Polycls

Rectanoulear ShHhesr test

Temnperatire 20
Maximumw Maximum Strain @ Stress @ Strain @ Modulus Sample Sample
Load Stress Max Load Low Yld Low Yld of Elast Widtk - Thick’
sample - (N) (N/mm2) (%) (N/mm2) (%) (N/mm2)  (mm) {mm}
1 4697 0.8005 12. 86 0. Q222 52.07 17.29 23,1000 25.4000
=2 766, 8 1.130 24..37 1.127 22.13 20,37 26.0000 26.1000
3 638, 4 1.044 14.15 0. 0077 53.05 23,71 25,8000 23,7000
4 632.3 1.017 15.41 0. 0444 &4.. 57 21,76 21.3000 29,2000
5 7i1.6 1.138 22.61 0. 0099 J3.2% 18.74 25,0000 25.0000
& 804..2 1.176 16.83 0. 0263 54.16 28.53 26,1000 26.2000
mear 670. 5 1.051 17.70  0.2063 53.20 25.06 24,5500 25.9333
Std dev 119.7 0.137 4.70 0.4513 17.321 6,12 1 .9460 1.8392
D 0 TARE 6 RITED AIEMLL SATLIAL Seaeiol aMgifn arrianh
.. l - S A T LRV A . 5" i ' e [ .
‘; ‘
_1;,,, = ————nie “ —
Neamne of Person . : Chee
Sample Description & Dec 23 97 Polyols
Samole Form r Rectangular Shesr test
Temperature = 320
Mamx 1. miam Maximuﬁ Strain @ Stress B Strain @ Modulus Sanple Sample
Lo Stress Max Losd Low Yld Low Yld of Elast Wigth Thick?
sample (N) (N/mmz2) (%) (N/mm2) (%) (N/mm2) Cmm) (rom)
1 463, 9 0. &707 16. 24 0. £625 12.56 21.72 26.30X) 26.3000
z &31.9 0. 8864 17.76 0.7307 &£.387 29.78 25,1000 28.4000
> &hd, 5 0. 8472 &1 .30 0. 7694 18,42 26.66 25.7000 29.6000
b S19.2 . 6540 28.85 0. 5589 10. 94 2447 27.0000 2%.4000
5 557.3 0. 7252 8.407 0.0327 28.43 24.48 26 5000 29,0000
=1 489.5 0.7361 18.51 0.057% 75.50 23,82 26,6000 2%.0000
M= 551.1 0.7533 21.84 0. 4686 25.45 25,15 26.2000 2 27.9500
Std ey 4.4 0. 0941 _11.55 0. 2358 25.63 2.76 0.6370 1.8738



Name of Petrsor
Sample Description
Sample Form
Temperatire

Chee
5 Dec 23 97 Polyols

Rectmrgula- Shear test
30

96

Maxim.m Maximum Strain @ Stress @ Strain @ Modulus Sample Sample
l.omd Stress Max Load Low Yld Low Yld of Elast Widthn Thick®’
zamole < (N (N/mm2) (%) (N/mmm2) 0 (%) (N/rm2) (rrm) (ram)
1 454..6 0.6526 5,849 0.020s 39, 62 26.86 25.3000 27,0000
- BL2.9 Q. 7401 T ClgitfS 0.0220 43,61 23.70 26,2000 22,0000
3 3a0. 4 0. 5738 8. 546 G.017s 51.4% 24.50 254000 25,1000
% 509.6 Q. 7000 23.235 0.68%0 1. 47 25.09 26.0000 22.0000
5 LB .3 0. 6841 13.85 0.0468 50. 35 26.23 24.5000 25.0000
& 491.0 0. 7301 12,02 0. 0z28<9 £8,23 23.77 2W.O0O00  2&.9000
MmasEr L7, 6 0. &201 12.46 D.1276 44, 96 25.02 D25.4832 0 27.3332
Std Jdewv 55.6 0. 0609 &, 0% 0.2703 17.06 1.30 0. £463 C.7s41
Name of Person :r Chee -
Samile Description v & Dec 23 97 FPolyols
Sample Form ¢ Rectangular Shear test
Temperaturs : 30
Maximum Maximum Strain @ Strezs @ Strain @ Moculuz  Samwle Sample
Load Stress Max Load Low Yld Low Yld of Elast Widtin Trick?
aammle (N3 (N/mmz) (%) {(N/mm2) (%) (N/mm2) (rmm) Zmm)
1 4ldn. 7 0. 5906 2.&17 0. 0251 26, 89 21.320 24,3000 Z5.700C
2 86,2 0. 5985 &.301 0.231% 52.39 oR.3% 2S.LO000 0 25,4000
3 2892 0. 4042 3.888 0.32293 41.18 21.186 26,4000 Z27.100C
4 2z, 1 0. 5554 5.652 L.0z52 24,72 =l.688 S5.1000 2 Z7.,400C
) Gl6. 2 0. 5952 S 186 0.0385 Z3. 039 =20.355 25,5000 I7.000C
€ 239.7 0. 5334 5.316 Q.23340 5463 21.20 25,2000 T, 4000
M S 37,7 D. 5545 &, Q77 0.030e I8.82 =21.50 25, 733I LL.565A7
St dew &7 0.0753 1.584 0.0053 0. &4 . Sa6s 2. 7S

12.7%



Name of Person
Sample Description
Samele Form
Temperature

: Chees

7 Dec 23 97V Polyols
Rectarmaular Shear test
320

97

Maximum Maximum Strain @ Stress @ Strain @ Modulus Sample Sample
l.o=c Stress Max Load Low Yld |low Yld of Elast Wicitty Thick”
samele {N) (N/mm2) %) (N/mom2) (%) (N/mm2) Cmm) Cmm)
1 2e0.9 0. 5780 S.l22 0. 03255 28.22 19,80 25.7000 24,2000
s I73.5 0.577% Zatis ! 0. G307 21,581 14.95 2Z6.5000 24,4000
2 421, 3 0. 6566 3.410 0.0475 7228 19.22 26,2000 24.4000
4 4032. 4 Q.6180 132402 0. 0237 £5.95 18,46 25.7000 25,4000
5 416.9 0.e214 10.02 .  0.0300 43 .47 16.29 26,0000 25.8000
o 357.0 0.5334 &.951 0. 0263 I B 15.70 26,0000 25.5000
neEE I88.3 Q. 5983 S.9385 0.0273 50.0% 17.40 Z2E.0333  D4.9667
Std dewv RE.6 0.0418 2,257 0. 0063 15. 46 2,02 Q. 2204 0.6713
Name of Person L Chies
Sammle Description s 5 Dec 23 97 Polyols
Samele Form + Rectangdlar Shear test
TeEmperature 30
Maxdmum. Maximum Straim B Stress B Strmadn @ Moddlus - Sample ZTample
L.oad Stress  Max Load Low Yld Low Yld ot Elast wiath Thick’
B L N (N/mmzz) (=) {NAmm2) (%) N/mmz) “mm) Crnm)
1 515.% 0. 7s3z 16. 82 0.0431 52 ed l4.565 S48, 0000 2e.0000
- 425, 2 o BN 17.37 0.4277 T4 17.323  L7.7000 0 244000
! 469, 1 0., 68600 27.83 0. Bée2s S.2 19,54 Z4,Z000 26,0000
o 206, 5 Q. 7850 12,17 Q.7eev 12,05 B5.38 I 4C00 25,4000
5 G3I2. 0 . 7427 G 0.027. Q.92 12,26 29, 2000 22.000C
i 424,58 Q. 7472 1. 95 0. 0352 &5 47 15,47 AILIC00 0 23,0000
MeEsEr 4652 0. 72282 e 70 0. 2204 Al i TLIB DA LTCR S4..8335T
S ev 7.3 0.022% =, 25 0. 2429 P 1.9 R L . TRTE
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Name of FPer-son
Sample Description
Samsle Form
Temperature

P T

. i,.,‘.;..

Chiee

S Dec 23 97 Polyols

: Rectayvigulayr Shesr~ teat

30

98

Maximum Maximum Straim @ Stress @ Strain @ Modulus Sample Samole
Load Stress Max Load Low Yid Low Yld of Elast Width Thick’
sample (N) {(N/mm2) (=3 (N/mm2) (%) (N/mmz) Crmm) Crm)
1 alz. 3 0. 56447 12.31 0. 0565 4643 11.49 26,1000 24.5000
" 473.8 C.7e57 19,81 0.0318 44,16 S.899 25,5000 23,6000
3 A= 0.7215 12. 59 0.0300 £3.38 11.97 26,1000 22.32000
. =T 0.&6145 17§ 0. 0251 Gbl B2 10,77 25,6000 25,2000
5 472.3 0.7180 28,77 0.715%7 24.97 10.21 26.0000 25.3000
& 2449 0. 6538 11.75 00,0413 24,00 2,911 25.0000 21,1000
MSEn 420,83 0.6914 18957 0. 1503 4z, 14 10. 49 25,7147 23,6667
Stdd dev a9.9 0. 0663 5.532 Q.2772 11.45 1.15 0. 4355 1.6835
Mame of Persomn T Cliges
Sample Description - 10 Dec 23 97 Polyols
Sample Form Rectangular Shear test
Temperature 20
Maximum Maximun Skteain @ Stiress & strain B Mockulus  Samole Same e
Loas Stress  Max Load Low Ylid lLow Yid of Elast Widgt- Thick’
saEmle (ND (N/mm2) (ss) CNAenzz) & (N/mmz ) Cram ) Cerirn)
1 126.7 0. 20386 25.C3 0. 2029 22,47 3,511 25,1000 24.100C
= 176.0 . 2210 24..72 Q.2872 . L D.1TS 25,1000 24,100
> 161.3 0.27%92 25,18 ot 24.. 26 2. B4S 2403000 2T, 300X
4 1z20.56 Q. 1734 14.%1 0, 0023 113.1 =543 25,4000 27,4000
FERER
Mz 1ei.3 Q. 26320 oL a7 (o i &7.11 Z.011 25,1000 247250
std dew 28.9 0. 0610 C5.CS M. 1435 &7 T O.411 0. 2449 1.8



Name of Person
Sample Description
Sample Form

Chee
2 Dec 23 97 Polyols
Rectangular Achesive test

1 Pz Ex En

99

Temper-ature 30
Maximum Maximum Strain @ Stress @ Strain @ Modulus Sample Sample
Load Stress Max Load Low Yld Low Yld of Elast Width Thick””
sample (N) (N/mmz) (%) (N/mm2) (%) (N/rmz) Cram) {rom)
1 173.0 1. 802 29,55 1..078 54,18 23.88 20.2000 2 5.70000
= 187.7 1. 706 21.57 0.0000 0. CO00 2020 20.0000 5.30C00
3 219.0 1.%991 26,13 1.981 B PO 25,09 20.0200 5.E50000
é }r‘l’- 7.989 0.0798 0. 4335 0. 0000 . Q000 0.0000 Z0.0000 S5.00000
meaaEr las, 9 1.320 21 .94 0. 7647 25,52 19.79‘ 20.05C0  5.42Z00
Std dev Sh.. 6 0.851 15.53 0. 9568 25.91 135.432 0. 1000 G. 29881
e -
Name of Person : Chee . '
Samole Description : 4 Dec 23 97 Polyols
Sampsle Form : Rectangular Adtesive test
Temoerature y 30
Maximam Maximdm Strain @ Stress @ Strain @ Modulus  Samele Tampo L
Load Stress Max Load low Yld Low Yld of Elast Wiclth Thick’
BEMEO LS (ND {N/ramz) (%) (N/mmz) (%)  (N/mm2) (mm) Cron
1. 128.4 1.153 3.632 0. 1302 4. 16 12,15 19.2000 5.80070
= 112,32 Q.9913 Z.220 O, L4t 15.74 . 16,91 12,7000 5.800C0
et 146.8 1.203 11.5% 0. 1925 20.00 15.7? 20.000C A, 10000
G 150. 4 1.297 12,05 0. 132%1 21.44 17,850 1s8.7000 &£,.00000
M3 134.7 1.1561 1Q., 12 Q. 17%C 20,33 12,57 49,4000 Zo@?tln
Std dewv 17.2 0. 128 1.98 0.0217 15. 24 1.1% D571 QL200LA



Nene  of FPersor
Sample Descriptiot
Sample Form
Temoeraiure

T wr En s

Che

5 Dec 23 97 Polyols

Rectargular Adhesive test

30

100

Maximum Maximum Strain @ Stress @ Strain @ Mocdllus Sameple Samle
Load Stress Max Load Low Yld Low Yld of Elast Wigtk THick’
Sample (ND (N/mmmz) (%) (N/momz2) (%) (N/mm2) {rom) Crnm)
1 161.2 1.428 14,49 0. 1401 32.81 16.88 1%9.8000 5. 7000C
2 1326, 5% 1.238 10,78 Q. 1621 5,26 18.48 19.7000 5.60000
3 160.0 1.494 16.28 0.1209 15.69 17.68 20.2000 5.3000C
& 137.3 1.23& 11.9% Q0. 1409 13.72 17.36 20,2000 E.5000C
5 127.5 1.188 a.585 0. 1301 21.84 20. 64 12,5000 5.4&000C
) 143.4 1.217 11. 26 0. 1239 3348 19.43 19,8000 5, 5%000C
me&ir 1l44..3 1.313 1z2.22 Q. 1522 24,47 18.41 19,8667 5.DB3I3IS
Std dev 13.6 0. 126 2. 76 0. 0210 = I 1.41 0.2805% 0. 13642
Name of Pearsom : Chee
Samole Description s & Dec 23 97 Polyols
Sample Form : Rectarngular Adhesive test
Temperature HCAm]
Maximum Maximum Strain 8 Stresz @ Strain @ Modllus  Sample Sample
Load Stress Max Load Low Yld Low Yld of Elast Widti Trick”
samole (N) (N/mmz) (=) (N/trm2]) (%) {N/mmz ) () {emirn)
o V. Q7 Q. 7575 PA A 0. 137 22,38 12.11 18.2000 S.2000¢
- B33 0. 5352 Gu BOT Q.2151 . 014 12,92 12,0000 S, &0000
A &7.35 Q. 5a28 5.8857 G. 14z .82 12.91 19.0000 5. 2000
4. 5%.45 0. 5303 5.597 Q.Zz277 5.033 14.10 19,0000 5,300
) G2, 34 Q. 9219 5,739 Q. 1787 13,26 183.54 19.0000 5.I2C00
=S S0, 23 0. 2285 &, 828 0.1700 27.15 15,850 1%.2000 5. 20001
M) 73,54 Q.7171 5.,320% 0. 1284 1z.32 15.35 19,1000 5, 36688
Sty dev 15.48 . 1469 1.143 0n.Czi2 10. 7% =2.50 0.2521 0,120%



Name of Person
Sample Description
Sample Form
Temoetature

Yer- AT B R L “'4 "l 7 . o I - L TN Y
VLT RUT L T TR GURN UL S i L
Cree

7 Dac 23 97 Polyols
Rectargular- Achesive test
320 ‘

101

Maximum Maximum Strain @ Stress @ Strain @ Modulus Sample Sample
Load Stress Max Load Low Yld' Low Yid of Elast Widtk Thick?’
sample (N3 (N/mmz) (%) {N/mmz2) (%) (N/mmz) {ram) €rom)
1 128.5 1.224 14.17 0. 4972 29,03 13,17 20.2000 5.20000
= 45,82 0.4911 7.179 OF ARZEME N2 5% 0.0000 19.4000 4.60000
3 81.72 0. 7446 10.65 0. 1468 26.17 %, 187 19.6000 %.60000
4 77.93 Q. 6637 2.064. 0.1361 25,19 9,547 . 19.9000 5.900C00
S 75. 44 0. 6985 14.18 0. 1228 27.15 6. 457 20,0000 5.40000
meEt 851.49 0. 7645 10. 385 0.2153 25,08 7.673 19.83200 5.34000
=kd dev 20,33 0. 2740 _3.29 0. 1597 4. 27 4.910 0D.31%94 0.4578%
et e / k.
e Ll L i f
ETI ST
. . e S | ' L Lk
Name of Person : Chee
Sample Description : 8 Dec 22 97 Polyols
Sample Form : Rectanaular adhesive test
Temperaturs . = 20
Maximum @ Maximum Straim @ Stress @ straih @ Modulus Samele SamoLe
 Load Stress Max Load Low Yld Law Yld of Elast Width Thick’
mEme e (N) {n/mmz) (%) (N/mm2) (=) {N/mmz) (rnm) (mm?)
1 52.88 D.5114 14..20 0. 1462 39.33 2 B8l 18.8000 5. 500CC
= 40,22 5. 2711 10.07 Q. Cels z2.78 0.0000 20,1000 5, 40000
3 49.29 0. 4165 9, 397 0.0212 22.70 H,0000 0 19,4000 6010070
[ 53. 24 . 4670 13.329 O. 1224 27,635 2,244 19,0000 &, 00CCC
5 53.78 0. 5082 15.02 0. 0823 2406 2,257 19.46000 S.400
Y s57.02 0.=52220 11.05% 0. 1041 52.33 4. 861 20.0000 5. 400CE
me3r 51.02 . 4670 12.27 2. 100w T4, 14 S_oBSL 19,4833 56335
0.0619 2.21 Q. Ozse 10. 58 2. 034 0. 5231 . 32661

Std dev 5.84
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Name OFf Persorn
Sample Description
Sample Form
Temeerature

Wil

A o
s B
PR

Chee

S Dec 23 97 Polyols
Rectangulmr Adhesive test

30

102

Maximum Maximum Strain @ Stress @ Strain @ Moculus Sample Sample
Load Stress Max Load Low Yld Low Yld of Elast Wigth  Thick’
sample (N) (N/mm2) (=) (N/mm2) (%) (N/mm2) Cram) (mm)
1 52.57 0.513% sl 0. 1522 51.45 2.576 19,3000 5. 30000
2 &9, 37 0.6912 47 .. &0 0.&e722 45 .04 1.842 19.2000 5.2000cC
2 52.28 0. 49390 18.97 0. 1567 Z4.. 01 2. 510 19.4000 5.40000
4 49 .22 0.4530 22.85 Q. 3793 14.. 35 0000 19.4000 5. 60000
5 6658 0. &7%94 22,12 0. 2373 35,73 5. Q14 19,6000 5.00000
[ 72,99 0. 6576 21,31 Q. 1793 £52.03 B.6146 18,5000 6. 00000
FA
mee@m &0. S0 0. 5824 a0 S 0. 2084 23.77 g:@?@ 19,2500 5,416
Std dewv 10. 29 0. 10%) 11i.14 . 2007 14.17 2.282 0. 3834 0. 348351
TN
Name of Person = Chee .
Sample Description : 10Dec 23 $7 Polyols
Samiple Form .- Rectangular Adnesive test
Temperature = I0
Maximumn | Maximum Strein @ Stress @ Strain @ Moculus Sample Sarmm L
Load Stress  Max Load Low Yld lew Yld of Elast Width Thick’
ams L (N) (N/mm2) (=) {N/mm2]) (%) (N/mmz) (rom) {enm)
1 39.88 Q. 3600 0. 2% 0.2zz22 2.z 0.0000 19,1000 5.3000
= z7.17 0. 3354 Qb D7 0.2223 2.4 0. 0000 12,2000 5.0000
= 3. 55 Q. 202% 22,02 D. 1779 15.92 O.0000 12,7000 5.4000
4. 2e.20 0. =250z IS, 4% 0. 2.38 =F. 40 CL o000 LS. 1000 B, 5000
= V.27 0.2733 0. 44 Q. 3132 4l .54 0.C000 19,2000 5.2000
£ 26,78 0. 2331 P 0. 1eida. 0.2z 0. 0000 12.4000 . 0000
oz 3. P 0.3252 55,72 0. 2422 23,07 0.C000 12,3333 ©.5500
St dewv 4. 5S4 0. 0529 14 965 0. 0s91 12.67 0. o0 0. 2061 D.408c



Name of Person
Sample Description
Sample Form

Chee

3 Dec 17 97,

Elﬂaw

Ten51om Dumbell¢

103

Tempetrature : 28
Maximum Maximum Strain @ Stiress B Straim @ Stress B Strain @ Modulue
: Loadd Stress Max Load Breal Brreak Low Yid Low Yld-of Elast
samole (M) (N/mmz) (%) (NAmmz) (%3 (N/mmz3 (=) (N/mmz2)
1 146.5 C3.230 10804 Q. 00ao0 0. 0000 0. 3920 117.2 4. 571
2 129.5 2. 855 11003 0. o000 0. 0000 Q. ez 121.8 2. DI4
& 125.5 2. 8795 o761 0. 0000 0. 0000 0. 0999 108.8 b, D61
4 114.. 4 2. 527 81.20 ;. Qo0 .. Coo0 0. 2542 53,98 DA N
5 115.32 2. 554 81.42 0. 000 0, 0000 Q. 2222 &b, 47 4. 20T
= SR 2 1.906 55,20 0. Qoo 0. Qa2 0.1727 5. 51 &4, 208
7 17301 3.575 1224 o R 0 ) 0. 0000 g.3131 125,32 G, DT
) 1265 2. 620 7203 0. 0003 0. oooo L 2EED Ss . T b, 7EE
mEa 129, 2 2. 768 <. 82 0. Qoo 2. 0000 . ORAs W, o PO
Std dewv 24 1 0. 500 z22. 94 0. 0000 C. 0000 0.0972 Th L2 2
Name of FPerson : Chee X =
Samole Description s 4 Dec 17 7 fHan
Sample Form s Tersior, Dumbells
Teamperaturs v 28,5
Maximam  Maximem Strair B Stress B Strain @ Shress & Strain @ Modaluz
Loac] Stress Max Load Brealk Erecik Low Yl Low Yld of E.ast
mamin L ) (N/mmz) (%) (N/mm2) (=) (N i (™) (N romZ )
1 s PR 95,17 o. OC00 Q. QOao 4. 5o 28,45 £z, T
w Qtn, 12 4o a1 P DL Q. 00030 o, 0000 4. D52 33,79 SR
3 28,59 4. 712 33.:2 O. 000 0. 0o b DEFA Fl. S L DET
4 @9, B G G800 T O ©. 0RO C.oCoT 0. 3765 S 70 AR
= 104, & 5_293 8.30 0. 0000 0. 0QoC 0. 1822 10202 LA
= D HL b 25 35,172 . oO0o0 0. Qoo [ P i Sima 7P T DG
P Ee S 1L 4,721 89, %3 (3. QOO0 2. oo T e T 14 "L
Stal des b=~ 0. 252 =, D &, OO0 0. Co0C 2.l 11.33 T adl



Name of Ferson
Samole Description
Samiele Form
Temperature

Clee

8 Dec 17 97
Tersiomn, Dunbells
28.5

i%MAB

104

Maximum Maximum Strain @ Stress @ Strain @ Stress € Strain @ Mociallis
|y Stress Max Load BErreak Bieal Low Yld Low Yld of Elast
samole D! (N/mmz2 ) (%) (N/mm2) (%) (N/mmz) (% (N/mmz)
1 99,4l G4, 387 104..5 0. 000a 0. 000G 0. 2734 106. 2 5. 794
2 77,43 I.687 V7. Lba 0.0000 " Q.0000 0.3813 32.88 5.9%0
3 &5, 68 3,724 83, 74 . 000C 0. C000 0.9123 10.25 b DG
4 &7 45 3.0288 &6 S Q. 000G 0. 0000 0. 04E8 33,46 5255
5 GG, 16 4.419 115. 2 Q. 0000 0. Q000 2.600 5284 5. 385%
I 70. 18 Nt 71,96 3. 000D . 0000 0. 2854 Ta . 54 LA
mea V.28 3. 75 &E7.53 0. 0000 0. Qoo 0.7512 &3, 42 . 427
Std ddewv 15, 55 Q. 549 19,25 0. 00Ca 0. 0000 0. 9500 23,26 0. 257
MName of Persom : Chee S
Sample Description 1 6 Dec 17 97 aaats
Sample Form : Ternsion, Dunbells
Temperature : 28.5
Maximim Maximum Strain @ Stress @ Shbrailn 8 Stress B Strain B Mochalus
L.oad Stress Max lL.oad Bir~aals Break Low Y1d Low Yld of Elasl
BampLe (M) {N/mmiz ) (=) (N/mmz2 ) (=) (N/mmz) (%) CN/ ez
1 S.3 B.R293 a6 23 Q. 00034 Q. 000G 0.2%94.1 28, 52 b, BLD
- .01 2. 359 Q2.5 O. 0o Q. 0000 1.947 G6 . L 4145
2 70,25 2.070 28,132 5. 0000 0. 0000 2.036 47 .02 4. A0
4 &7 . T . 285 H2. 24 2. 2000 0. 0000 D.9228 15.20 I.FTG
a3 LA A A S0, 98 Q. QOO0 Q. 0000 2. 868 7. 06 LA
3 &7 .20 2,057 ar A 0. 0000 0. 0000 1.341 FE. 08 405070
[l 5570 e oA Y BLl.848 0. 0o Q. oC00 1. 5632 e, 0z 4. 3827
Ted dev = e ] . D 0. 2000 . 0000 Q.910 (e | 0. 293

0. DEk



Name of Ferson
Sampole Description
Samele Form-

s T3 31 AR

Chee
7 Dmc 17 S7
Tersion, Dunbells

ﬂdﬂds

105

Temperature 28.5
Maximum Maximum Strain @ Stress @ Strain B Stress B Straim @ Moz Luis
L.oac Stress Max Load Break Break . lLow Yld Low Yilid of Elast
samele SN (N/mmz) (%) (N/mm=) (=) (N/mmiz) (=) (N/mmz )
1 52,4l 2. 521 129,77 0. 0000 0. D00 1.016 31.73 A
2 E7.52 2. 766 125.2 Q. 0C00 Q. oona 0. 2628 1. 056 Z. 504
3 L2.14 1.868 113.2 Q. Q000 0. 0000 0.6326 21.7% .69
& 52,89 2.277 gy 0. 000G 0. Cono Q.2720Q b 202 2. 05E
5 45,10 2,071 114.2 0. 0000 i O o ) Q. 3134 3.311 2. L4k
& 23.06 1. 657 &7.80 Q. o000 0. 00 Q. 3945 2,311 =, 132
7 55.87 2.700 152.2 0. 0000 Q. 0000 0. 2452 23,9 o e
3 25,40 2. o055 120.2 0. 0000 Q. 000 0. 7209 17.33 e
= 23,83 2,942 1e8s.7 0. 0000 0. 0000 0. 5575 11.30 2. 0ac
mearm 48, 69 2. 345 127.0 0. Q000 0. COOo0 Q. 5795 13011 =. 11
Shd dew 2.7% 0. 429 Z2Z2.4 0. 0000 Q. 0000 0. 24493 11.0% G 23%
Name of Parsom : Chee
Sample Description 2 8 Dec 17 S7 Eﬂﬂﬂﬁ
Sample Form Ternsion, Dumbells
Temoeratirme 1 28.5
Maximum Maximum Stirain @ Strress @ Straln @ Stress B Strain @ Moculus
Load Btress  Max Load Brealk . . Break Low Yld Low Yld of Zlast
S e (N) (N/mm2) (%) (N/mmz) s (N ) (25) [N/ mmz2)
1 23.92 1.5%0 =l 5 0. Q000 0. 0000 0. zzos 2. 053 . &777
= 2202 1.57% Lz, o 0. Q0 0. 000aQ . 283z 2L 254 2. 7865
3 2,25 2,192 Z26L1.9 0. 0000 0. 0000 0. 2229 oL 20s 0. 7108
& 4193 w.01s PR 0. 0000 . 2000 3.2127 1.553 (1 o
> 24.41 1.174 22.0 0.0000 0.0000 @ O.3436 201200 0. o
&, TD. 06 1. 5698 —— .5 G. 0000 0. 2030 D, 2935 .Sl D, T
Ve 40, 59 1.9833 275.2 0. 0000 0. CO00 3. 2824 G 16 . &7 77
32 I1l. Ld 1.527 172.7 0. D0CoO . 0000 Q. 2292 Pl 1. Toms
= 7.7 1.792 220.0 0. 0000 2. 0000 3..2034 1.08% 2. T
Teah Db TV 1.724 2000 0.00C0 0. o000 D.257% 2.51§ 2. 2381
Sed cev 5.92 1. 205 4.0 0. Quco Q. 00 2.12311 1. 173 17, T
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N 5f Persom : Chee ? lf
Sample Description : 9 Dec 17 97 ate
Sample Form : . Tension, Dunbells

Temperaturs 28.5

Maximum Maximum Strain @ Stress B Strain @ Stress F Straimn 8 Modulue

Load Stress Max Lomd Break  Break Low Yld Low Yld of Elast
samole (M) (N/mmz) P (N/mmz) {2:) (N/mmz) (%) (N/ )
1 30.51 1.445 3241 0. 0000 Q. 0000 0. 3247 2.177 C. 2878
pred 15.00 0. 8523 154.5 0. Q000 0. oo 0.310% . 2R 0. 349
3 B2 73 1.558 42l.3 0. 000 0. 0000 0. 3050 2.28 0. 2487
@Q 0. 0000 0. 0000 0. 0000 . 0000 0, 0000 0. 0000 D.0O00OC - 0.000C
5 26,76 1,274 Z6E7.5 _D.DOOO 0. DO 0. 3662 <. 573 0. 3131
<) =7 .54 1.311 23,2 0. DOas 0. 0QCa 0.3487 7. S04 S. 2400
7 35,42 1.687 431.1 0. 0000 Q. 0000 Q. 3002 1.53& 0. R3]
2 22,45 1. 352 346 4 0. 0000 . O000 G.2711 2. 073 C. 2437
3 32,41 1.503 I78.5 . 0.0000 0. 0000 0.31.77 2.11 0. 312
T AEY ATETYE ATGYD THEG
e éﬁéfﬁﬁa——~lw22a—~ww290;2_~~D;DODOWWLO.D@OD“v 0.-2835-- PR A R . 2747
Sk clew 11.07 0. 514 137.9 0. Qoo 1. 0000 0. 1057 Z.151 O, LS
Name of Per~soin ) : Chee
Sample Description r 5 Dec 11 §7 Polyols
Sample Form : Rectangulsr, Shear test
Temperature r 29

Maximam  Maximunm Strain @ Stress © Ext @ Strain @ Stress @ Strain €

Load Stress Max l.oad Break Brreal Breasl Low Yld Low Ylc
semole {N) (N/mmz) (=) {N/mmz) Crom) (%) (N/mmz2) (%)
1 715.3 1.208 19.57 0. 0000 0. 0oo0 0. 0000 1.060Q 12.6%
- 6z0.2 1.039 5,858 0. 0000 0. C0o0 G. 00C0 0.0158 41.24
3 7la. 6 1.146 5,229 0.0000 Q. 0000 0. 0000 0.0276 27 G
4 528.3 0. 84.84 10.98 o. 000 0. Qoco GS.o0cC 0. D5eR vz,
5 632,01 1.046 6. 418 0. 0000 0. 000 0. 0000 0.0L35 o0, 9
£ s02.2 0. 7784 5.880 0. 0020 0. 0000 0. 0000 Q.03233 21,90
mear 18,9 1.011 P, 157 0. Q000 0. 0000 0.00co 0, 2028 L2 TE

Std dev 89.9 0. 167 5.464 0. 0000 0. 0000 0. 0000 a. 4204 19, €&



, Name of Person
Sample Description
Smmple Form

oo e w
g

Temoer-mbtLr e
Maximum Maximum Strain @ Stress B Strain @ Stress @ Strain @ Fixed
l.omc Stress Max Lo Bresi Breal Low Yld Low Ylid Strainm
smmple (N (N/mm2) (%) (N/mmz2) (%) {N/mm2) (%) (%)
1 30.99 1.305 29.36 0. 0000 0. 0000 0.2610 0. 5657 0. 0000
2 31. 56 1. 329 25.24. 0. 0000 0. DooO 0. 2529 0..8403 Q. 0000
3 320,25 1. 149 2L.97 0. 0000 0. Qo000 0.3231 (3.2ﬁ3 J. 0000
4. 21.86 0. 7806 17.12 0. 0000 0. 0000 0. 1948 0. 7241 0. 0000
5 30,79 1.100 26.97 0. 0000 0. G000 0. 2005 1.119 0. 0000
ey 29,09 1.133 26.13 0. 0000 0. o000 0.2465  1.265 d. 0000
Std dev 4..07 0. 220 5.64. 0.0000 0. 0000 0. 0522 1.098 Q. COo0
Name of Person 2 Chee
Sample Description - -5 Dec 13 77
Sample Form ' . Dumbel lsHTRE
Temperature . r 30
Maximum Meximum Strain @ Stress @ Strain @ Stress B Strain & Modulus
L.oadd Stress  Max Load Break Brezale Low Yl Low Yld of Elast
samole N NAme2) () L GN/mm2) () (NAmm2) o (s (N
1 26,28 1.099 Zz.24  0.0000  0.0000 2 0.907Z 23.92 . 730
- oL 1D. 2820 o .6l 0. 0000 0. Q0OC 0.725% L3, 4l PO
5 285 1.0581 var 0. Qoag . 0000 0. 400 2.872 2 !
4 Tl & 1.014 Z7.E7 0. 0000 3. 0000 0.0z 1,320 DRI
= 29,902 1.22 8,42 0.0000 D.0000 0 0.27%3 4T, 3530 LSl
& e T3 1.03% oV VA 0. 00C0 3. 00Oa0 0. 2wl 1,531 _Eg;g:
7 Y 6.5 0.6950 12,74 0.0000 G.0000  3.13% 20, 16 1203
2 ;34__ 11 1. 9754 7. 0. 0000 O 12000 G.LE7S I e = o
< ﬁl . 2054 A N 0. 0000 . D003 Q. 2a07 o, O . :
10 vl 7 1,076 21.2% Q.O0000 0 0.0000 0.2817 1.47% pes
e Ein snLan D, eHlE e o S v b i S s P o R o P i LTl g
St clev T.e1 0.158% f.bda 0.0000C 0 0.0000 0.2o7E . 2 1. 26
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Name of Person : gbee -
samele Description : Dec 13 9
sample Form : Dumbbel lsHTFPB
Temoerature : 34
Maximum Maximum Strain @ Stress B Straih @ Stress & Strain B Moduluf
LLo=d Stress Max Load Ereal Break Low Yld Low Yldlof Elaiu
S L {N) (N/mmz) (%) (N/mm2] (%) (N/mmz2) (%) (N/mimi2)
L 26.11 1.02% 30. &4 0. 0000 0. 0000 a.201é 25,76 E.Zfi
= 21.28 0. 8487 zZ2.53 0. 0000 0. Coo0 0. 1031 209 .?:
N 23.81 0. 9499 25,41 0. 0000 0. 0000 0.7977 19.97 2SI
&% 20.00 0.3282 2 JSF 0. 0000 C. CO00 0.3222 19,97 2. G4l
s o2, 80 Q.9133 25. 04 Q. CC0o C. 0000 D.I552 D6 G 2.5§E
Stad dev 272 0. 0922 4. 08 0. 0000 0. 0000 0.3077 3. 24 0. 1%
Name of Persomn . chee
Semple Description : 10 HT?B
Sampole Form : dumbells
Temperature :
Maximum - Maximum Strain @ Stress @ Straim @ Stress @ Strain P Sample
Load Streas Max L_oad Break Brea Low ¥Yld Low Yld Width
ammole (N (N/mmz) (%) (N/mm2) (%) (N/mm2) (%) Cmm)
1 10.94 0. 5088 &3.08 0. 0000 0. 0000 0. 2764 0.4883 <.4000C
= 11.12 0. 5144 60.11 Q. 0000 0. 0000 Q. 2673 0. 8674  9.4000C
3 11. 320 0. 4853 53.51 0. 0000 0.0000 0. 2859 1.719 9, 7000C
4 3,432 Q.471% 43.25 2. 0000 0. 0000 G. 2806 0. 6992 9.%DOOC
ey ) 10.70 Q. 4942 Bda.. 99 0. 0000 0.0000 0.2701 0.9434 S, 4000C
Std dev 0. 86 Q.01%9¢ 8.79 a. o000 0. 0000 Q.010% 0. 5397 0.2449¢



Name of Persomn
Sample Description
Sample Form

: Chee

7 Dec 17 97 HTPB

: Rectangular, Adhesive

109

o W T

Tamperatiire : 30
Maximum Maximum Strain B Stress B Strain @ Stress B Strain @ Moduilus
Load Stress Max Load Break — Break lLow Yld Low Yld of Elast
sample ERGOE N/ mmz) =53 (N/mm2) (%) (N/rom2) (=) N’
1 100.8 1.045 D i 0. 0000 0. 0000 0. 703s8 G643 5. 02
2 30,92 0.954.7 =1.32 0. 0000 0. o000 . Base B, 54 & 13253
3 1072.5 .9170 R7.83 0. 0000 0. 0000 . B5z4 &0, B &, “::
4 26, 16 0.38127 17.47 0.0000 - 0.0000 Q. S074 31.07 &y ThE
5 125.7 1.095 200, 86 O. 0030 0. Q000 0. 6438 4. 78 G0
& 57.%1 0. 8a39 e’ i 71 Q. D00 0. 0000 0. 8352 DR/ A Sl 3G
mas GE . B0 0. 9420 DhL 265 0. 000D 0. 000D [0 R N g I
Std dewvw 16.33 0. 1071 A= 0. 000 0. o0 . 0545 S, Gt Y
Neaame of Person : Chee
Sample Description : 10 Dec 17 $27 HTPB.
Sampele Form : Rectarngular, Achesive
Temperature 20
Maximurn  Maximem Strain @ Stress @ Strain @ Stiress @ Stra@in @0 Mochalus
Lot Stress  Max Load Brea Break Low Yld Low Yid-of Elast
s Le (N) (N/menz2) () (N/men2) (=) {NAmmz ) () (NG o
1 2Z.9) Q. 218z 155,35 0. 0002 0. 0000 0. 1172 P PR
= 40,73 0. 3329 T35, A5 0. 000D 0. o200 Q.20 1E.LE2 (T, P30
3 37.84 0.3712 T 24 Q. 000 0. 0020 0.21L3 pd s B Y 1.4l
4 2. 44 22T (RNt Lo R o o 0. Q000 L2235 ST R DL, TRl
5 45,67 O ao27 V5.7 0. 0Ca0 0. 0000 0.3753 A4 1.@2%
i T6.52 Q. 350 feA et [ 0. 2000 Il Ay A DL ATen T
A I7.92 . 2537 I, LD Q. Coos . Coo 2. 2580 cm oA e
Std dev 5.321 IZ.27 o I Y v 0. 0277 10, 14 e iz



Name of Psrson

110

: Chee
Samizle Description : 2:1:1 Peeling test:
Sampele Form 1 Rectamaular
Temperature HRC. B ‘
Maximum Maximdn Strain @ Stress B Strain 8 Moduluz Sample Sample
Load Stress - Max Load Low Yld Low Ylid of Elast Width Thick?’
sample (N) (N/mmz) %) (N/mm2) (=5) (N/mmz ) (mm) Crom)
1 95.23 0.780% 4., B384 0. 2024 22.53 22.55 20.0000 &.10000
=z 1.11 0.7312 4. 581 C. 2291 201, 93 2209 15,2000 5. 50000
- 2. 2 0.3720 B, a87 0.3333 2,037 2.18% 2.2000  4.40000
l 119.0 1.122 1. 53 « 2423 25.7% - S.81 19,4000 ELIoooo
) 101.7 1.027 5. 440 d. 2406 7. a4z 29,68 8.5000 5.30000
5 Sz.51 0. 4356 2,932 Ca. &521 0, i (@.529 S 1RL.eQ00 5.40000
measSerm &0, 30 0. 7Ea8E 213 0.3172 2,70 12.33 19,3167 5.43233
Std dewv S22 G Q. 2957 2,128 Q.0207 10. 56 11.72 D.6852 0.5z2789
Name of Persomn : Chee
Sample Description : 3:i:l Peeling test
Samele Form : Rectarmgular
Temperatire 29 C
Maxirnum  Maximam Strain @ Stress @ Strainm @ Modulus Sample Semple
Loag Stress:  Max Load Low Yid [Low Yild of Slast Wigithn Thick®
samele (M) (N/ mmz) (=) {N/rmmz) (%) (N/mmz) (mm) {mm)
1 103, 1 J.951s &, 6228 a. 7826 J.om9 &z, 71 T, DOO0T 1%, YO0
=z 110, 4 0.271z . D04 0.8170 5,005 35,44 A.40000 1%, 200
= 154, 4 1.401 Sl 1.172 3,795 22.72  5.20000 1<.000
A 1e1.Z S22 Gy 2D 0. 580z 17.95 47 40 S 50000 20, 100
5 120.0 Q.96 G 255 Q.677% 15,95 254D A, 60000 2. 30K
£ 165, 1.45% 10. 56 1.252 7.05s 45.2% A&, 00000 1. 0000
7 1258.7 1. 204 7 .00z 0. 2010 17.05 20.907  T.40000 17,300
2 1580.5 1.222 .14 a, saks 2. 44 SO0.AT A,00000 20. 3000
e 125,55 1.122 . T Q. &2l I Y] 45021 £,07800 0 1o, <000
Ttd cev 26.. 3 Q.215 =, 20A Q. 2249 . Bak 6.7 D.44980 - 2,580



Name of Person
Sample Description
Sample Form
TemperatLre

Ty av Ap wx

Chee

421z:4 Peelimg test
Rectangular

29 C

111

Maximum Maximum Strain B Stress @ Strain B Modulus Samzle Sample
_ Load Stress Max Load Low Yld Low Yld of Elast Width Thick”
samele (M) CN/mmz2] e (N/mmz) (2:) (N/ram2) {rmim) Cmm)
1 83,95 0.8877 8,626 0. 6537 B.777 25.82 4.90000 19, 200C
= 179.9 1.2821 &.951 mEe SR 26,325 20.03  5,.40000 18.3200C
3 70. 86 Q. 5267 &, 192 0. 4913 4. 042 A2.98) 6,60000 15.200C
% o5, 33 0.9532 Sl s 0{7053 22.71 40,63 5,00000  20.C00C
5 8L.48 0. 7558 5. 397 0. 63255 3297 Z2.98 5.B0000 19,6000
£ 106. 2 Q. 9934 4. 01 D. 777 15.47 4HE LG B eDDD 19,0 200K
7 101.2 0. 9104 I A 0. 5338 20. 00 46,72 S.70000 0 19,5000
& 1ad.1 1.25Z [ 0.8370 g = ER.07 0 570000 18, 2000
meair 1058.0 1.033 L2750 0. &620 11..93 ZE.RE SoBDROMD 19, 112E
Std dev 36.5 0. 286 2.004 0.1109 9. 62 12.01 0.52099 0.622
Name of Person Chee
Sanple Description 5:1:1 Peslinmg test
Samale Form Rectangiular
Temserature o
Mﬁzgzum ﬁfﬁinm ﬁtraih B 3tress B oStrain @ Modulus | Samsle Samis le
samole (N] ;N/vazj T &Oad Low) Y1d Loy Yid or Elast Widith Thicik?
il (=) (N/mm2] (=) (N/mmz) {rom) {inn)
+ 120.2  Q.9%7% 2.2 0.6311 £.00: 15.92 19,7000 5. SCO00
= 125.0 i P.180 0.e017 T.BI2 21 .21 1e.T000 o 1
= 112.7 1.0z2 9.229 0.2021 1.232 11011 1o 4000 . manC
Lo E&IIL 0.2721 142 0733 222 (1.11 19,4000 5. 50000
- =~ el . .01 9. E0n =L 1Ccos
> 2.5 1.612 3,973 1,605  &,337 *Z.50 19,1000 ©. &
- 143 125 g o A 72-50 121000 S. 20000
v 134. 5 1.201 o oo . A g mEeBA LS. E000 S, TRe00
Fa - I <. GT0 I3.&4 AB.Z000 S, 20000
Mean 127.6 1.14.2 10,32 0. 5355 By e o ﬁ;-,; & S ;“m:?_;—-
, _ ~ e ‘ - — e O3 15, 000 .77
ahel e 26, 5 0. 250 2.1% 0. 4581 5. oES, >onn M. 1s o .,fi---ir'i',:;l



Name of Person

sample Description

Sample Form

: Chew

: B8:1:1 Peeling test
: Rectangular

12

TemperatLre : 30 C
Maximum Maximum Strain @ Stress B Strain 8 Modulus Sample Samole
Load Stress Max Load Low Yld low Yld of Elast Widgtin - Thick’
sample (W) (N/mmz) (25 IN/mm2) (=) (N/mm2 ) Cram) (mm)
1 51.43 0. 4767 .26 0.2184 5.708 3.035 5.80000 &. oo
2 29, 34 0. 2965 - Ll il 0. 0866 =0.11 2,465 6£.70000 19,2000
3 Z8.67 0. 3617 9,506 0.3474 9, 256 2,408 5.40000 1%, 2000
4 JL.29 0. 2301& V.7l2. 0.2e¢13 5.512 IZ.257  S.40000 19,2000
5 19. 85 Q. 1867 5. 82 0. 1420 &. 779 1.701 5.60000 15,7000
) =28.91 R 16,65 . 2022 4., 097 Z.B32  4.20000  1%.2000
TS 24,57 0. 3283 12.72 . Q. 2032 8. 593 2750 5.B3ITIZ 1% 21E7
Std dev 10. 858 0. 0953 5,65 . 0910 5,907 0.650 0O.77374 O. 5154
Name of Person : Chee
Sample Description : 9:1:1 Peeling test
Sample Form 1 Rectargular
Temoer-ature 20 C
Maximum Maximum Strain 2 Stress @ Strain 8 0 Modulus - Tample SEmp i
Load Stiress Max load  Low Yld Low Yid of Elast Width Thick®
s ] e (ND (N/mm2) (=s) (N/mm2) % (N/mm=) Crren) {mm)
1 22.31 g.218% 11.84 0. 1927 7.58% 1.691  2.20000 19.s000
- 19.72 Q. 15a. 10. %4 Q. 1267 . DD, 1.2 5. 20000 1%, 5000
3 19,92 Q. 170 j&iﬁﬁl 0. 1422 5.115 .40 S.70000 20.5000
I 2. 59 0. 24004 1ld.. 10 0. 1285 S.115 1.362 %,.20000 152000
5’ 235,459 Q. 199, 135.C4 0. 1412 S.11% 1,429 A.10000 1s.2000
£, 21.32 0. 1774, Q.35 0. 106 7.20L A A.Z20000 1. 3000
———— - e —_— ———
gl ] P L N 0. 2004 11..2 e e 25 S.521 1.201 Z.&3333 1%.3833
Thd dew 1.93 0. 0257 IREr A 0.10248 1.987 0.2 0. 480258 3. 4e805



Name of Person
Sample Description
Sample Form

: Chees
3:1:1 Sheasr test

: PraAeA &dm?rdw’
29 C

123

44

Temoerature :
Maximum  Maximum Strain @ Stress @ Strain @ Moduluz Somele Sample
Lozl Stress  Max Loead Low Yle! Low Yid of Elast Widtim Thick”
saEmo e mn N/ mmz2) (=) (N/mmz) (%) (N/rmz) (o) {mm)
1 95, & 1.422 7 .28 ~0.0171 43,91 4l.13 25, 7000 24, 5000
= SR O.971l5 I. 063 ~0.Cooe 43,78 45.e% 22,2000 PN
3 &£11.0 1.108 - BL391 0 0.0000 25,71 I9.72 244000 22,6000
& E27 .4 1.0038 6,39 00,0130 S52.02 21.28 25,2000 247000
5 589,55 0.9531 5,120 . 0000 22,37 S1.72 26,1000 23,7000
5 550, & 1.023 5.72% ~0.0z82 &0, 34 J1.3232 0 2R ACCD ZI.oono
7 524, 6 1.024 . 11i8 0. 0000 . 0000 SGLGAS DG =000 25,7000
= 23a. 1 Q.2215 P Bld =0, 0055 e, 12 SL.TE Z2ELoooo =% SCCa
IS 3™ CE5.9 1.0432 2y ol -0, Co80 &0, 28 SLLET 24, m27E LAY At
St dev 1l4. 4 0.174 L.3241 0.0105 23,54 S.88 0. 8745 1. 42580
Name of Person : Chyze
Sample Description : H:lsl Shear test
Samele Form : Rectamgualer-
Temparaturs RS C
Maximum Maximum Strain @ Stress G Strain @ Modulus Sample Samele
Load Stress Max Lomd Low Yld Low Ylid of Elast Wicth Thick?
samele () (N mm22) (%) (N/mmz) (=) (N/mms ) Croer ) Crmmi)
1 256, 8 Q. 32671 2,203 Q. 000 Q. 0000 . 17.0% 24, 2000 2e.aoqc
2 B = e 0. 42310 4,032 0. 000 17.04 o 2 RT.T000 25N 2000
A Z88.6 Q. 4471 2,378 —0.0007 15.69 17.01  z4.0000 24.100C
G = KA 04237 4. 1396 3. o0ss 17.04 15,51 25,7000 24, D00C
5 222.8 Q. 4225 Gew o7 0.0000 0. 0000 .11l 25.0000 26, 7000
& Den.z 2. 3o9n5 T T 0D.0125 1s, 54 1&, 30 24.2000 25, 5000
7 220.1 0. 4122 Q. 5as 0.0057 li.20 12,52 25,4000 27,3000
oA 2038 .4710 RORRE i} Q. Co0oa G. QD0Q 15,07 25,0000 25,2000
k=] o902 D.4513 3.032 Q. 0047 8. 844 =20.0C 25,5000 25,2000
i wlAL3 0.47270 4&.13Z  ~0.0057 17,74 LZ.74 25,2000 25, 2200
TS Er zealz 3. 4272 T.E4AZ .03 D, G, 1.2 25,2900 2. 17D
Std Jdev 17.7 0. D3Z¢e Q. 527 3. 0057 T.Iee 1.2 [P 1.12851
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Name of Persch : Chee
Samnple Deseription : 6:1:1 Peeling test
Samicle Form ! Rectangular
Temoarat e 20 C
Maximum  Maximum Strain @ Stress B Strain @ Modulus Sample, Samole
Load Stress Max Load Low Yid Low Yld of Elzmst Width* | Thick®
sample (N2 [N/ mmz) [%) (N/mm2) (%) (N/mmzz) {rmm) {mm)
1 7. 07 0. 4054 Syl Q. 3102 14..98 4.806 19,0000 4.80000
2 52,70 0.5%13 9,137 0.4202 16,63 €.918 19.1000 5.100C0
3 laz2. 4 1.272 17. 64 0. 2668 2.444 7,240 L3000 5.20000
4. 105, 7 1.013 10.9Z 0. 3200 5.371 19,7l 12,3000 5.70000
5 T0.04 Q.2826 11.58° 0.2573 6. 233 3,004 19.0000 5.60000
& L1700 004121 £.187 0 0O.3218 27. 04 5387 19.0000 5.E50000
7 a7.80 0. 4506 I EED 0. 1699 19,95 7.010 2.5000 5.10000
3 Z0. = 1.136 AR o 0, 65809 ol.18 11.04  17.0000 5.e0000
M TS 0. 65944 Q. 760 0.4147 1£.52 E.154 12,0250 5.40000
Std clev 43, 44 0. 3823 4. 288 0.2311 10. 325 5.215 0. 3454 0. 354584
Name of Persom - Clhyae
Sample Descripitlon t S9:l:l Tensiom
Samsle Form s Dumbb=irells
Temmerature P 2%.3
Maximum Maximam Ttrain €@ Shress @ Strain @ Modulus Samols Sarmmle
oz Stress Max Load  kow Yld Low Yld of Elast Width T ok
sample (D {NAinmz) (=) (N/mm2) (%) (NArama) Tmin) {mm)
1 ll, 7 1l.40L R 0. 1672 0. 4170 4..180 Z.50000 12,2000
= B! 1,523 B9, 3% 0.1589 0.4435 4 291 I.70000 12,2000
o LA 1,502 4785 0.2141 0. 9933 2,401 2.e0000 1205000
4 AT . e 1. 493 SID.0T 0 DLOIEQ 0.7I95 3.43¢ L.SDO00 0 14, &000
= A 1,578 1, 2% 0.2126 0.7235 4052 2.50000 12,2000
i 20. 23 DLTEA S 0,2168  D.6589 5.076  2.00000 12,0000
7 LTS 1. 468 B, BT 0. 1862 0. e2a8% 2,264 Z.00000 12,4000
A D4, L 1.l a5, 04 D, 209 0. 2447 Z.I72 L.T70000C 12,1000
w o S 1.450 ol.22 0. 1744 0. e84 Z.146 0 S.20000 0 1201000
10 B2.32 1. 200 Den, I35 [0 I i~ 1. 600 o S4B LLDO0O0O0 L1, AS0R
TS T 5 L1.&D0% DL LE Q. 028 0. 7755 2.3262 I.05000 0 12,0700
St ey 11.4% L2455 T.RT [ O 3 27 0. Z2&5 O.6ls C.43817% .70
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o A W R ..'-'_;..&..;I;.,,V PR YRR S '._u.-'u‘.«..u..:i.m:.';w-‘ PSRRI ;.“...;L: i "L‘*..L’;..n._u.u._.,..,:;-.:.\.r.u._.g.u..__._.
Name of Persor : Ches

Sample Description t 3:1:1 Tension

Samiele Form : Dumbb—bells

Temper-atur-e 2903

Maximum Maximum Strain @ Stress @ Strain @ Mockilus  Samole Sample
Load Stress Max Load Low Yld Low Yid of Elast Width Thick’

samole (N3 (N/rmm2) (oon) (N/mmz) (%) (NS mmz]) {mm) {rom?}
1 B0.72 2.045 e i 0.2917 0. 7979 B, 6406 2.00000 12.4000
= 59.04 2. 164 S 0. 2625 1.354 2. 459 2,20000 12,4000
3 47 . 65 2.207 Shn 25 0. 3344 0.3823 2,397 1.70000 12,7000
b 559,21 2.253 S8 5 0. 2940 0. 7282 2.4 2.20000  11.400C
5 57.54 2. 339 28095 0.2612 0. &035 =, 455 2.00000 1203000
[ 50,30 2. 262 2729 0. 3062 1.03% w294 1.90000  11.700C
7 Gh.. B 2.626 41.40 0.8875J 7357 8.72350 2.10000 11.700C
2 . 14 2. 487 473, 20 0. 4284 2. 654 Z.EWE 210000 12,2000
< A 2. 772 4.9, 653 1.014y 9,243 2,547 2.20000 11,7000

Mm@ S8.63 2.3551 29012 0. 4600 2. 504 D637 2,.065667 12,0657

Tt Cewv 5.47 0. 233 5.02 0. 2882 3.285 0.557 019365 Q. bbb

—— e pp——— " »

g g e e e e 2 e -

‘rﬁ .ﬂu!hﬂﬁmor

.{'F;(‘iad ! ;:_'“: u ’[ ia(*jﬁ" .h‘;‘?}tﬂ "‘Iﬁilhl} E“l’..J.. -:' e , .';“T;‘i’l - .‘;

_..__,.___Mm&._‘z.!__.m‘x ul-_h-- = A TR o ':I ; i ‘; I : --‘ St . o
Name of Persom . Chisen .

Samole Description D 4211 Tensior

Samle Form : Dumbb~kells

Temperatire r 29D

Maximum  Maximum Straim @ Stress B Straim @8 Modulus Sarnple Sample

Load Stress Max Load Low Yld Low Yid of Elast Wicith Thick:”
Sample (ND Nz (=) N/ mnmz) (=53] (N/memz) Crnm) Cmen)
1 62 . &T C1.953 25,29 G. 5356 5.239 6,955 260000 12,2000
E 55.63 2.067 4, S Q. 7621 B.792 GG, 2020000 11,7000
Z &0, 78 2. 258 22.72 0.4156 1.424 11.327 2.20000 11.70C0
[ a7 .87 1.870 Zh 12 CO.2513 1. 424 A.e47 200000 10,1000
a3 S0, 89 1.819 2. 60 0. 2465, Q. 7493 B,.IEDZ 2.70000 12,4000
o S . PO L.4as e C. 942 13,54 A.3602  2.20000 1704000
7 4.9 . 44 1.629 26,90 Q. 2678« 0.3989 7. 14 2.60000 11.&000
) (=S 1.577 et I Dol 6. 728 Aot SL.Z0000 1204000
£ S, OF 1.868 29,00 . 44432 2,998 S.oS2 2.70000 1202000
1Q b e I o 1,994 Z1l.19 Q. 2021 2,995 £2.1%4 J.400000 11,2000
S DL AL LSBT D, &7 4. 4I5 TLIG4 2025 L. 02
St dew 2.0& 0.243 P-4 . 2625 G213 1.6438 0.3;222 LO.SO??
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Name of Person : Chees
Sample Description » 22l Ackesion test
Sampele Form 1 Rectarngulst
Temperatur-e : 30 .
Maximum Maximum Strain @ Stress @ Strain @ Mochilues Sample Samo e
Load Stress Max Load Low Yld Low Y1ld of Elast Wit Thick®
samole (NY (N/mmz) ) (N/mmiz) (%) (N/mmz) (rom) Crnm)
1 165.6 1.703 10.&5 0. 3766 16,45 o367 5.20000 15, 70C
e 183.9 1.951 o C. 68958 19.21 26,26 S5.20000 13,4800
3 243,53 2,322 16 lu 0. 8874 23, 25 26,20 5.40000 19.40C
4 133.7 1. 439 Gr. 02“ 0. 4017 R Gl 830 5,10000 12,500
5 189.3 1.946 12.6 0.5302 29. 54 4. 02 5.2000C 18.70C
= 142,93 1.20% .QSQ 0. 4819 235,54 28,41 5.60000 15,600
7 204. 0 1.745 16.02  0.4501 25. 63 22,66 S.70000 0. 300
8 170.0 1. G622 o033 0, L2 20, &3 28,00 S.40000 19.40C
rcial 181. & 1.754 1i.%24 0. 5207 =2,40 Z7.50 0 5.35000 19, 35C
St dewv 4. 0,322 Z.5% 0,.1742 et 4.321 0.213581 2. 59%
Namne of Persomn 1 Chee
Samole Description v Zr2el Adhesion test
Sample Form : RectangUlar
Temperature 5 S
Maximum Maximumnm Strain @ Stress @ Shrailm @ Modulus  Zemole Zamole
Load Stress - Max Load lLow Yid o Low Yilid of Elast Width Thick”
samp e () {N/mmizz ) (=) N/ mmz2) (252 (N mmz) {nm) Cmm)
1 2le.2 1. 9D 13.32 1.63Q 10.37 G@Qﬁ?? o000 19 0000
o 1993.3 1. 689 e I 1.I%8 7. L54 2.7 u4looao 19 . G20
= 157, 4 };§73 8.038 L. 4032 2469 28.9%  A£.010000 0. 000
‘n ol A N .00 UL DEE 1.072 27l 21,27 A, 02000 12, 2000
] 2166 1.251 11.53 0. 62805 10.79 J2.01  A.00000 19. a0
o 157.7 AL G0 180 20. 7% oEL,D T AO000 18, S0
7 201.1 1.874 12,59 v L. 242 24..20 26.25 S.200040 3. 2000
ez 200.2 1.7a1 13,72 1.027 19,32 31.06  T,.e2857 19,014l
0.37% 2,01 . az0 3,55 10.07 . 1e0Z [

Sead e 2. 4



Name of Person
Sample Description
Sample Form

" Temperature

zx a3 T2 WE

Chee
41201 Adhesion btest
Rectamgular

30 '

‘127

Maximum Maximum Strain @ Streszs @ Strodim @ Moddlus  Sample Sample
Load Stress Max Load Low Ylad Low Yld of Elast Witk Thick?
samesle (n) (N/mm2) (%) (N/mmz) {5 (NS ) (mm) {rm)
1 377 1.03% 13.58  0O.9842 10.83 13,12 4.80000 13.200C
2 Lad . 4 l.419 10. 50 . PE825 SL.ED 15.97 L,20000 19.2000
3 93,11 0. 3326 7. 734 0. 8638 . 5,635 22.32 5.20000 19,2000
b 130.3 1.331 10.94.° 0. 6256 0. 54 17.73  S5.10000 19,2000
5 1585.8 1.737 24.. 59 0. 7066 11.59 25.74  5.60000 19,1000
& 136.2 . 235 S, 167 0. D074 2. 669 ZI.58% 5,20000 20.0000
M 130. & 1.291 12.75 O 13.70 12,97 E.21&E7 19,2500
Stdd dev b 7 Q. z2&as 5,12 0. 1687 10, ES 4.1%9 D.253%4 . 2957
Name of Person : Chee
Samele Description B2l Ackesion best
Sample Form r Rectanoular
Temearatiae 20
Maximum  Maximun Strein 8 Stress B Strein B Modulus Sample Cample
Load Stress  Max Load Low Ylg Low Yid of Elast Widtin Thick”
sample (N (N/mm2) (%) (N/mz ) () N/ mms) {mm) {orm)
1 D@L .9 0.93IT9 11.39 0. 3I226 P R A 11.7% 5.10000  19,3200C
2 3. 7 1,433 16.12 1. 0.V 1€ G AOOCO LW, A000
3 la1.2 1.&675% 16,47 1. luO 21.77 la. 66 4 20000 1%, S000
& e, B3 1.177 11,03 Q. &3685 N 13,03 GLAQODD L2, 7000
L) 120.7 1.238 Ld . 24, O.5412 4.1 .24 13,27 4030000 1%, 3000
> 11%.6 1.108 12,23 0. 4730 20004 12l D.4A0000 0. 2SO0C
7 97.26  0.8952 10.20 0.45%3 19.51 11,52 5.20000 20. 5000
o 33 1.22% 12,09 0. 755 puar BNAS ‘d.EL ZLAQODD 15,30
mear L1a. % L.Zz17 2. T4 0. 287 25.75 13,21 4075000 PR
Shdd dew 21.1 0. 22 aipal Q.27%2 7.0z 1.22 0 0L A000 12,5070
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Name of Person : Chee
Sample Description v 6:2:1 Adhesion test
Samele Farm : Rectarngular
Temnperature s 30
Maximum Maximun Strain @ Stress @ Strain @ Modulus Sample Samele
Load Stress Max Load Low Yld Low Yid of Elast Widthk Thick®
sample () (N/mmz) ) (N/mm2 ) (s) {N/mmz2) (rrm) Cmm)
1 98. 69 0. 9346 16.85 0. 5300 33.85 8,930 5.50000 19,200
ol 103. 4 1.03s T 457 0. 4525 36, 59 a.745  5,10000 19, 500N
3 9%, BJ 1.005% 13,99 0. 5494 2564 11.80 5.10000 19,4000
4 104.1 1.254 1. 1% 0D.7761 I7.82° 11.40 4030000 19,3000
= 110.0 1, 184 24 b 1.075 20,79 8,327 3.00000 13.900
() 87.46 0. 9405 1Z. 86 0. 944 2746 11.&l 5.00000 13. <000
7 V2.7 0. 9542 13,26 0. 9243 11.66 11.22 3.90000 1%.6000
3 102, 2 1.157 18.50 O\ S22 22090 10.02 &4.e0000 1902000
meayn G736 1.057 17.26 0. 6375 29, O 10,28 4.81250 19.212
Std dewv 11.51 0. 120 (4 oCT 0.2152 A 1.43 $0.51391 Q. 3I27
Neane of Per-son Ches
Sample Description : il Adhesion test
Sampele Form : Rectamgular
Temperaturs : 20
Maximum Maximum Strain @ Stressz @ Strain @ Modulics  Sample Samole
Load Stress  Max Load Low Yid Low Yld of Elast Width Thick"™
sample m) (N/mmz) (=) (N/rem=) (%) (N/mmz2) {mm) Cram.)
1 &1.77 0. ellln 1. 26 0. 24504 19.75 7.427  S5.10000  20.100C
= &£8. 06 0. &837% 24,95 Q. 1836 19.75 20250 SL10000 0 1w, a00C
3 49. 20 0. 4520 7034 0. 40%1 =0.93 12.20 5.00000 20.0000
b EQ. 96 b B o e o oy T 0. 3360 G011 .30 To0000 0 1%, 5000
= 2. 46 L3581 2,006 D.3063 6. 437 4. 92%  S.00000 19,2000
I3 5.9 . 75951 §§;Dﬂ Q. 1041 1. %35 ZATA  TLODCOO 1%, 1000
Va 58,43 R.EeEZLS 1. 05 D, 2929 4. 105 3.400 5S5.00000 12,8000
2 D . 4T Q. 575 23 . Le J.a732 &, 51D 2,071 T.OCo0n 1=, Lorn
MeREM T 4D Q. 5703 13,4l Q. 0e74 104 3% s, 2el LLo0E000 0 19,3870
St dewv 135.12 0.1374 H. 14 a, 1280 7.81 Z.51e 1D.07559 3. 4Sd
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Name of Parson : Chee
Sample Description : 2:2:1 Shear test
Samole Form : Regtanoular

: 30

Temperaturms

Maximum Maximum Strain @ Stress @ Strairm & Modulu:  Samelas Samole

Load . Stress Max Load Low Yld Low Yld of Elast Width Thick’
samele (N) 0 OIN/mm2) . (%) (N/mm2) (%) (N/mm2) () (mm)
1 4153 Q. 7365 3,623 G.01L33 52z, 04 ZE.PT 22,2000 254000
= 572.8 0. 347 & oD 0. 0471 FAANAS IS4 3% 2R.I000 0 2d . 7000
3 565, 1 0.855% 4. 708 0. 0232 e, 5F 9.5 TS5.5000 0 25,8000
& 585,77 0.9201 4,078 0.R312 32.90 41,02 25,5000 23020000
5 511.5 0.8127  17.18 0.32345 &, 945 3040 25,4000 24,6000
& GHs. 3 0.943% l&e.45 0. 3350 G D6 2900 27,000 o, [1000
mear S57.3 L BE5S S0 3258 0. 1214 S1l.64 ID.0T ZELDDILE 85U A3T
Std dev 22.0 - 0.0%904 &, 53 0. 1595 20. 11 4. 50 1.7037 1.2837°
. 4. B Ln,::.» N 3 Tal s R\ I ] et
o ! pon : o :
! EA— . - - __f_ O — !
Name of Person : Chee
Sample Description : 2:2:1 shear tesi:
Savnele Form ;. Regtargalar
Temperature e
Maximum Maximum Straim @ Streoss 8 Steainm ® Modulus  Somole Tame Le
Load Stress Max Load Low Yid Low Yild of Zlast Wit Trick?”
sample (N) (N mmiz) (=) (N mm2) (%) (N/mm22) Crver ) Crrrn)
1 77O B 1.138 5.3224 0. 0225 30,95 I5.86  Z4.5000 Z27.E000
= aH73.7 0.9075% 4. B8 G.O0se2 =1 . 28 SL.0L 0 257700 e, 1000
3 5665, 1 O.8I79 (ARG ) 2.0122 18.02 I, EL 0 2920000 2. E00n
4 7.0 Q.9elz 4,25 0. 0060 17.an0 <, D0 D4LT200 0 Zd4. Z000
S S SN 1.002 4. 700 C.0311 18.47 B0 o5, 00 25, 2000
T eSS 5 0. 9500 FAN e 0.0218 1L, 7% S4L 1S 2E.0000 oo, oonn
7 711.1 0. 5285 b, B4T Q.0124 13.27 SE.10 2TLUTo0 0 ZIL 4000
3 B30.9 1.0%3 5,292 Q.cozl 15,38 Z4LUTD DRS00 2 2000
IieE) [SS=T ] Q. w657 4, TEY [y R 19,07 SLORE S DTUITON L Tes
Shal dew 75.0 G.1113 . 2cE n.Q113 E.57 b 0. el o 0G0



Name of [Fersor
samole Desoription
Samizle Form
Temperamburms

Max Zmem

Max L.mdm

Shrodm

Chryze

42l Temnsilon tesi:
bbb lls

20

0 Shrezz B Stealin @0 Modulus

Low Yid Low Yid of Elast

Zamm L

130

Eampo L

Wit Thick”®

l.oad Stress  Max lLoad
B L (n) CN/rorcz) =N} O/ mmz) (7)) N i) Crim ) £onm)
1 b, Gt 1. 45d oy Sl D225 0.1l &o1al 2. 20000 primin
= SO0 1o Dbl g Ll 1. sl 0. 557 4. 540 TUEOODD Lo. 2000
- G 1.55 Qs 0 THE WS Y G GBS 2., 40000 g
4. 4 1. IV - Ad. P T R W " T G PRS0 L ECCR 2003
L &4 1. f AP 2, SSs O L G D5 PO o8 [ 08 2 SR00
& S 1. Tk 4L oo S T 0. CHC00 ZLRGE 2UCo000 0 LT So0d
7 42 L. T §TE oRITE S 3. 7422 L, GET TLDOCO L. 0000
e T 1. My & x b i (G BT W SR S o | T W
T AT L. T S ETIA L.720 GoomE o D AITTR
Wl Slew L LG . .03 i e Dy .61 013059
) -:' ", -
N : e :

Mame of Parson
anele Descriocdon
Dwgnm e Form
Tzt

Max Lowrn MEximam Shimmaim @
|z Shress Mar Lot
BT o2 () N/ meri2) £

L il
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Name of Person : Chee
Sample Description .« £:2:1 Ternsion test
Sample Fotrm  cumbbells
Temperature : 320
Maximum  Maximum Straim B Stress & Strain B Modulus Samele Samgz L
Lo sStress Max Load Low Yld Low Yld of Elast Width Trick®
sample {(N) {N/romz) 29 (N/mm=2) (%) {nSmm2) (rmm) Crrmn)
i 21.79 0. 8301 &4, 441 d. 1583 0.c¢sll L3R 2,.20000 12,9000
= = Q.3193 97. 54 0. 1812 Q. 4417 1.008 2.40000 13,7000
2 25.72 0.8213 S1Ld3S . 2001 1.235 0. 9646  2.70000 11,5000
& 54.. 20 0. 9053 <. 0l 0. 1710 0. 7632 1. 187 Z.10000 12, 4000
5 25.68 0.7117 7403 0. 1532 Q. 4321 0.9%26 5, 10000 12,0000
) 33.98 0. 7285 D5, Td 0. 1597 0. 5483 1,184 3.70000 Lo &000
7 25.11 0. 9413 5,49 st 7 0. 5437 1.120 2.20000 13, G000
& 2%, 60 0.7770 93, & D. 1562 0. 545% 1,214 2.00000 L2 i
e 3. 58 0. 8231 59,30 0.1781 0. 6837 L1200 o.23760 LO.092T
Std cev Z.67 0. 0825 - 8.21 0. 03158 0. 2669 0.1% 0, 46541 0. 7070

vb g r s ey ¥ Ak
VL PR AT Bt

v 1o

Bragtiv s faan s e S ORI PRI Ry g B ;e '
Neame of Person s Chee
Sample Description . 7ewed Tensiom tost
Samele Form : cumb-bells
Temoaerature z 20
Maximum  Maximum Strain E Stress B Stralm @ Modulus Sample
L.oac Stress Max Losd Low vicd Low Yld of Elast Width
o L (N (NAmme) (% ‘NS %) (NG mmz) (ren)
1 22,83 0. 75944 147.1 0. 2116 1.203 0,375l 2.ad000
o R Q. 7121 121.0Q . LPEG 1.150 0. 4285 2040000
' | 0. 7820 143. 4 M. Leee 0..5%935 0. 4721 2.a2000
i 2. 24 0. 7oe0 119,80 7. 1594 . &373 0,271 L TIORQ
5 18,98 0. 82610 161.0 0. 2553 0. 52335 C.261 1.%0000
= =1.7& Q. 7754 1a1l.7 0, o044 Q. 2672 [ T W T S S B i W[
7 2l.62 0. 7143 118.5 Q. 1972 U. 2050 L Aoy o 20000
oA =1, 94 0. 7835 157.4 f.21c8 0. 906G 0. 2036 CLL000
ST g R A . 770 14l = 0 B, 10 i) 3. S4A2 oL a0z . IS0
T e 1.5% 0. 092 1.0 Q.o2Ls D 2677 0.0352  L.o2e%T

aEmio L
LN
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12, 0000
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20000
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Name of Parson : Chee
Samale Description D A2l Shear test
Samole -Form : Reghangular
Temberature : 30
Maximum  Maximum Strain @ Stress @ Strain ® Mocillus  Sample Samole
L.oad Stress  Max Load Low Yld Low Yld of Elast Width Thick”
SaEMRLe (N) (N/mm2) (%) (N/mm2) (%) (N/mmz) {mm) (rmm)
1 S60. & .0.7306 .96 - 0.00%0 23,26 =5.84 26,2000 27,4000
2 &3, 6 0. 8202 3.385 ~0.00z6 19.06 33.36 2407000 Z0.2000
< 589, 5 0. 76720 4. 940 0. 0249 16,16 23.67 25,2000 30,5000
LA BLE.5 0.312% 4. 295 0.0103 18,02 26,58 246.2C00 23,5000
) 544.3 0. 6926 4. 057 0. 0000 0. Q0G0 2741 2B.600C =0, 7000
£ 425, 1 0. 557¢% S.548  0.0292 7.713 25,04 2E.4C000  Z0.TO00
7 Glé, 3 0. 8392 4,234 -0.0012 =20.45 Sl.60 2WB_ECO0 22, 2000
3 552, 6 0. 7459 4. B3 ~0. 80012 19,95 23.71 25,8000 20,1000
(Tt S67.7 0.7522 4. 420 0. 0034 15,59 27.15 25.8500 9. 5280
Std dewv 65,7 0. 03922 C. 565 0.0125 7.80 .57 0. 4957 1..229
s Chee
Namez oFf Ferson - — =
Sample Descriptlon i g'zél dDTZi >
Sarmnle Form g ,gg e
Tereratuse -
y . @ Strain @ Mocdulls Sameie  Sarsle
Maximum,  Maximum Stroirm B Stres: @ Straln @ Modulu quﬁhﬁ Ti’rkt
h 4 =) L Yld Low Yld of Elast Width R
Load Stress | Max Load S o (N ) Conm3 Cresm)
BT L (N) (N/rmmz) (=) (N/mm2) =
- = 28,53
L 2042 0. 4550 z.717 -0.coo2 22,28 22.7E 24,2000 25 :DOO
P37 06223 5,225 0.0095 20. 4 25.37  24.2000 5. 700C
“ s 1 O 597 Z.793  [.000C  0.0000 25.71 25.€000 26.5000
aTa.n D.GIoe 5.0%¢ 0.0021 15.45 26,22 25,4000 T 2000
“ Pl e 5,259 0.0000  14.87 16.25 24.7300 Ze. 3000
- 408, 4 0. 6240 e DAt - - [ ol TIICC
= o Y Y D. Cox0 ld. 20 lsnpu;v joad LY IR St i s LM .
[ él»_ll.c} G.&e215% = o) = ~ - -
- ;e 16 12,71 12, 8% 25,3000 . 2000
= A Q. 4187 ",J.-.)Dm 0.01lk4 i o~ ST e
Sezm 044D 4333 O.0DIE 14.0%  20.e8 2¢.7500 D 3000
e e e e - - - i . Y A e
. o6 5 0. S s T 015055 15,24 49.4u _54w72: :r.f;z;
o > . . - D e & ~r PN A=yl 3. 270
Thel ey 72.4  0.1072 1,162 0.00%C &. 338 5.07 -
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Series 2 V2 X Vs Ve dz Mc
3:01| 0.374535 0.508426]  106.3] 0.000117| 0.873881| 7438.749
2:01] 0.320873, 0,508426]  106.3! 6.75E-05| 0.854057! 14130.37
5:01| 0.286314] 0.508426]  108.3] 4.52E-05| 0.988305| 21848.91
8:01] 0267501, 0.508426]  108.3] 3.56E-05/ 0.884216, 2705542

TTTT704] 0.196001] 0.508426]  106.3] 1.21E-05 0.960896| 79169.09
8:01 0.164417| 0508426/  106.3| 6.41E-08| 0.88543  150513.5
0:01) 0.145302] 0.508428) _ 106.3| 4.14E-06| 0.884363| 233050.8
10:01| 0.128466! 0.508426  106.3] 2.67E-08| 1.010871) 379164.8
11:01] 0.40803| 0.508426]  106.3i 1.37E-08| 0.922723| 671216.2
: |

Series1 (V2 X |vs 'Ve d2 Mc |

" TTT3:011 0307326 0.508426)  106.3: 0.000145| 1.278223 8797.314
4:01: 0457844, 0.508426|  106.3: 0.000244| 1.205931| 4951.685

T TE01]0.401821: 0.508426)  108.3; 0.000151| 1.235001) 8182.075|

TTT8:01] 0.350200, 0.508426] __ 106.3. 9.25E-05' 1.261788| 13860.64|

TTT77.01] 0.282131] 0508426,  106.3: 4.20E-05| 1.290602) 30264.22
8:01] 0.190987| 0.508426|  106.3, 1.09E-05| 1.352317| 1242723

TTT9:01] 0.147317) 0.508426] _108.3' 4.35E-08| 1.375406) 3165207

, 10-01'1 0125386 0.508426,  106.3 2.44E-06| 1.30088! 5728295

Series 3 vz A fy,sm Ve _d2___oMc_ | "

\

301 _Q] 0.43953 0.508426. 1083 0.00021] _ 1.03993: 4960, 217
| 4:01:01 0.39608 0.508426] 1063, 0.000142; 1.14348! 8032.58 -
5:01:01; 03144_5{ 0.508426;  106.3° B6.3E-05] 1,1838] 18788.55]
"6:01:01]_0.25332 0.508428)  106.3' 2.84E-05 1.11543 37958.59_[_“____ _
T 7:01:010,18427 0508426 106.3' 050E-06| 1.11030] 11669641 ~

TE:01:01;  0.13127: 05084261  108.3 2BBE-0B| 1.17285! 407186.3]
" 9:.01; 01 011544 0508426\ T 71063 1.81E-08] 1.15618| 637127
L i
§er|g§_4__;\_{2 N _}i\fsw T Ve d2 Mc T
I ; } |
7210201, 0.408079; 0.508426] __106.3. 0.00016] 0.96330( 6020.362
3:02:01| 0.345187| 0.508426]  108.31 8.78E-05| 1.137337] 12860.38
4:02:01 0.2849331 0.508426]  108.3' 4.45E-05| 1.190562| 26975.58
" 5,02:01| 0.223127 0.508426 _ 106.3 1.88E-05| 1.185686( 63039.28
) "6:02:01] 0.175179 0508426 1063, B8.02E-06| 1.188162| 148082.7
| 7:02:01] 0.166203° 0.508428. 1063 6.66E-08  1.180583| 177157
., 8:02:01. 0125584 0.508426] ~  108.3 2.46E-08] 1.204253' _480276| _




Series 4 [Ws  (Wds d1{g/ml) 59_ *v_vz_ w1 id2( fm) (V2 Vs(m)

221 | 0398 01867‘ oasr 1.305377| 0.433768! ossggggr 0.96339] 0.408079;  106.3

3:2:1 0.3002] 0.1332i 08671 1.446083' 0.408817| 0591183} 1.137337| 0.345187|  106.3

4:2:1 0.3118] 0.1212]  0.867; 1.813849; 0.355385| 0.644615 1.199562| 0.284933] ~ 106.3

5:2:1 | 03246 0.1012]  0.867| 2.546147| 0.281996| 0.718004! 1.185586| 0.223127| 1063

6:2:11 | 0.4504| 0.1132] 0.867: 3.435754 0.225441| 0.774559| 1.188162| 0.175179  106.3

7:2:1 | 052805| 0.1259  0.867, 3.6842] 0.213484] 0.786516 1.180583] 0.166203] ~ 106.3

g2:1 | 064117 01199 0867 501379 0.166284| 0.833716; 1.204253, 0.125564| 1063
Seies2 __IB1  |vs  RWKmo)T(K)y p s Ips Ps)2 X

301 034] 1063 8314 30365/ 203 183’ 2 4] 0.508426

401 0.34: 1063 8314 30365 203] 183 2] 4| 0.508426

5:01 034' 106.3]  8.314. 30365 20.3 18.3 2| 4] 0508426

6:01  0.34, 19@:_3'_ 8314 30365/ 203 183 2] 4] 0.508426

7:011  034] 1063]  8314; 30365 203!  183] 2 4| 0.508426

801 034 1063 B.314; 30365] 203 183 2 4| 0.508426

) 9:01 034/ 106.3] 8314 30365 203 183 2 4| 0.508426

B 10:01 034 1063 8314 30365 203]  183] 2 4/ 0.508426

11:01 0.34 106.3] 8.31§§ﬁ§93.’65 203  183] 2| 4] 0508426
Series1 1B Ws  TR{IKmo)T(K) p __Is  lps (ps)2  |X

3o 034 106.3] 8314 30365 203 18.3] 2 4| 0.508426

4:.01 034, 106.3] 8314 30365, 203} 183 - 2] 4] 0.508426

501 034 106.3] -~ 8314]  30365| | 203 183, 2| 4} 0508426

6:01]  034' 1063 8314 30365 203; = 183/ 2 4| 0.508426

701 034! 106.3] 8314, 30365  203. 183 2 4] 0.508426

801i 034 1063 8.314 . 303.65] 20.3; 18.3i 2 4! 0.508426

9:01( 034, 1083 8314/ 30365 203 183 . 21 _ 40508426

10:01 034‘ - 106.3 8.314 303.65 203{ 18, 3t T T2l 4] 0.508426

pel



Series 2 ‘Ws ‘Wds
3011 025127 0.1031]
401l 026035  0.0976!
501 0.31985' 0.11045
__601] 03397 01084
701 0.4244) 0.1013!
8:01; 0.4491: 0.0906
901/ 0506 0.0906]
10:01; 05537 0.0916
11:01° 06563 0.0841
Series 1 Ws Wds
301" 0450' 02426
401; 0223 0.1283
501 02499 01311
601‘ . 0281] 0.1346;
7011 03134] 0.1268
.801]  04106'  0.1224'
9:01! 0488333 0.1173
10.01& 0,5315' 0.112
Seies3  |Ws Wds
311 02283 0.4188
ATt 02773 01382
&1 0 03412 0.1431,
6:1:1  0.3945 01321
741 05085 | 0.128
8111 05996 09144’
911 | 0.9088! 0.1519;

: Determination of the volume fraction and the Polymer-Solvent interaction | N

digimh) Q !wz W1 a2(giml) V2 T [Us(mi)
0.867' 1.666828| 0.376389 0.623611| 0 873881 0.374535|  106.3
0.867| 1.923322| 0.342077. 0.657923] 0.954957| 0.320673 106.3]
s 0.867: 2.186713' 0.313803; 0.686197| 0.988305| 0.286314]  106.3
| 0867 2.461089| 0.288926  0.711074| 0.964216| 0.267591 106.3
0.867' 3.678819] 0.213729 0.786271] 0.960696. 0.196991] _ 1063
0.867, 4.56396] 0.179728 0.820272| 0.96543| 0.164417 106.3
0.867| 5.288338| 0.159025' 0.840975| 0.964363; 0.145302 106.3
0.867: 5.818639] 0.146657 0.853343] 1.010871] 0.128466]  106.3
0.867, 7847526 0.113026 0.886974! 0.922723) 0.10693] ~ 1063

d1(glml) EQ, w2 w1 d2(gimi) V2 Vs(mi)
0.867: 1.028839! 0.492893; 0.507107; 1.278223| 0.397326 106.3
0.867] 0.851342, 0.540149' 0.459851| 1.205931) 0.457844 106.3
0.867 1.045189' 0.488952  0.511048| 1.235801] 0.401621 106.3
~ 0.867; 1.254518, 0.443554! 0.556446| 1.281788) 0.350209 106.3
~ 0.867| 1.697357; 0.370733 0.629267| 1.299692| 0.282131 106.3
0.867; 2 27157?73%79269123 0.730877| 1.352317! 0.190987 106.3
0.867! 3.648341: 0.215131| 0.784869| 1.375496] 0.147317 106.3
oaa7l 4.32011] 0187966f 0.812034! 1.39988| 0.125386|  106.3

“d1(g/mi) jg , lwz ,iwy “id2(gimi) V2 Va(mi)
oasw 1.063111; 0.484705' 0.515295 1.03993] 0.43953|  106.3
| 0.867] 1.160914  0.462767 0.537233, 1.14348] 0.395082 106.3
0.867| 1.506708 0.385103 0.614897, 1.1838] 0.314451 106.3
0.867 2291089 0.303851 0.696149EW1 11543{ 0.25332] . 106.3
0.867; 3.428669 0225801 0.774199. 1.11939; 0.184271] = 106.3
9_§§.7 4891879 0.169725, 0. §§.¢£?§+___1 17285] 0.131275 108.3
0.867! 5.745752| 0.148241! 0.851759, 1.15618! 0.115444 106.3

Sel
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0007105, 0004673l$tdev‘_f -

|Weigth swel! of Polyols-besd,g g ﬁ
3:01 4:01 5:01 6:01]  7:01 8:01] 9:01 10:09
0504  0.257] 0.263] 0.287! _ 0.305 048] 0522  0.537
0.453 0.2/ 0248 0.263]  0.305 042 0516/ 0533
044l 0225 0244 0268 - 0323] 0367| 0467, 0513
"T0487, 0.227) 0239 028  0.334 0.408 0.478]  0.561
0485 023 026 0278 0339 0411 0471, 0.58 ]
0.479] 021 0.249 028 0.283]  0.399 047" 0539 ]
0417 0222]  0.251]  0.274] 0321 0443 0475  0.545;
10.509 0.236 0.242 0.293 0.299 0425/ 0.523 0.532
043 0228 0259 0.291 0.325] 0348] 0475  0.545
0.441] 0228 0267 _ 0.286 03 0405 0.49 0.45
0441, 0211]  0226] 0.433]
0513 02121 0252% ~ o541
0302, o212 _ . . S
0-43, 0224 . | e T e e
0.459643° 0223. 02‘45'93_7 0261 03134 0.4108 0486333 05315|Mean |
00371487 0,01395] 0.011658 0.010844; 001769 0.036749' 0.030731, 0,031834!Stdev
| ' H
- *f_ ST iweigth deswell of HTPB- basedg‘ T
301 401 5011 601( 701 801 001 1001 1101
0137 0101 0117 70409 0083 0097 0098  0.097 0.079] -
0096 0091 0105, 0104 0.194 0,002 0.1037 0084 0.085
0063 0088 0412 0111 0097, 009 0088 ~ 0.107 0.098|
0418 0084 _ 0109 0703 01150 = 009 009 0078 008
0104 0001 0117 0116 04111 0096 0.084. 0075 0083
0092 o1 0.44) 006 _ 0002 0088, 0.083 0.08  0.084]
0105, 01 ___ 0408  0.107 _ 0.084 _ 0.091 0.081 0088  0.081
0096 0104 0.1081 0106 0.412] 0091 0082 _ 0007 0.076
0.098 0107, 0108/ 0109, 0003| 0092 0001 0098  0.093]
0009 0008  0.109 0.113, 0092', © 0086 0088 0082 0082
0086  0.119 PN
0.1031 0087 0113, 01084 01013 0.0006 0.0806 0.0916  0.0841
0.012106.  0.112] _ 0105 0004061  0.01022: 0.002633  0.00867 0.010426  0.006641
C 04 048] T ) o R
0.088: _ 0.114] | T
0,089 | 0.103] _ }: : 13 o
] 0097 0.113] ] R )
0092 0.108] .
0.11. 0.11 ) % ~eol .
0.1 0112, : i )
0.0878. 0.11045|Mean
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‘ Weigth swell of HTPB-based,g
3:01 401; 5:01' 6:01 701 801 9:01 10:01 11:01
70319 02741 0325 035  0.383] 0.43 0.56 0.561 0.608
~ 0239 0246 0287 0315, 0454 0346 0561  0.541 0.708 1
[ TTT0.224  0.249) 0292 036  0406] 0475 0479]  0.569 08
T 7020) | 0258]  0.322] 0331 0488 0437 0484 0464] 0675
0.255:  0.243 0.31] 0.329° 0464 _ 0448 0557 0525  046] |
0.218] 0262/ _ 0.314] 0334  0.392  0.461 0.501 0509 0.75
0253 0269  0315] ~ 0347 0404] 0523] 0456/ 064/ 0683
0231 0202 0315 0338 04660 0429 0.513]  0.503 0.67
T 0.242 0284 0315 0.341 0.408] ~ 0.487 052 0555  0.635|
“"‘”'”"0'2’47"‘”’0 251 033| 0.352 03991 0.475 0.429! 0.67| _ 0578
- _—i | 1
02612 02628, 03125, 03387 0.4 4244 04491 0506 0.5537.  0.8563Mean
0.031026, 0016645" 0.013542! 0.013166 0.040426° 0.045718/ 0.045282° 0.062238; 0.09482!Stdev
,,,,, N N S
L _'.Wé_i‘gt_'h'__d_eéw‘eﬂétPo,!iol's. besd,g e )
Co301 400 501 801 701 801 @01 10:01
02527 0145 0138 0133 0126 014  0.424 _ 0.115:
0234 0114 0131 0427 0124 09241 0.2 0.108,
0241 01277 0428 01432 0432 0411 0112 0422
0.256 043 0127 0138 013 0116 0115  0.112
0.262_ 013,  0.438. 0434 ~ 0138 0126 011 0116
026 0118 0131 0138 0114 042; 0115 0.112.
0225 041280 0132 0134 0120 013, 0113 0108
0271, 0438 01231 04143 0115 < 0.13]  0.124. 0112 _
02280 043 0.134: 0138 0132 01407 0113 0113 \
02317 0431 0137 70437 0422 012 0119 0.101 T
0277 04227 0122, 0127 ' 0,109 T
0218 (0125 0132 0134 T
0211 ' 0.124 Vicl 1€
_.__0229 o 0133, ~ S — i
0.242571; 0128286\ 0.131083] 0134636 0.1268  0.1224] 0117333 0.112iMean '
0.02044:__0.00771] 0.005351 0.004864 0.008188 0.009778 0.00724. 0.005497 'Stdev
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1 I ! B L
Binder swell sery 3 ‘ 3:01:01  4:01:01 5:.01:01, 6:.01:01] 7:01:01] 8:01:01] 9:01:01
- 1] 0227 0319] 0371 0.344] _ 0.508] _ 0.636]  0.881
Tt 0229)  0.245] 0404 0,305 0548  0.663  1.054
g T T 4| 02780317 04330 0514 0.576 0.754
4 T oz o260 0338 044 0576] 0557  1.009!
BT TTTTTTTTT To2s82)  0.314) 0.361 04517 _ 0.512| _ 0.561 0.834]
g T 0237 0281 0383 0388 0539 0579 1.0191
Ty 0206 0252 0287 0338 _ 0.411 0608 09321
~ 8 0.207| ___ 0.256 033 0392 0508 0527 _ 0764
R 0217|0202 0315 03001 0541 0523] 0.846
10 10248 0266 _ 0336 0365 0427, 0678 _ 0. 963
70016028 0.02506] _ 0.03289| 0.038624! 0.051956 0.063498] 0.108595Stdev
02283 0.2773] 03412 - 03045, 0.5085 0.5986, 0.9086 Mean’
Binderdeswell sery3  3:01:01) ~ 4:01:01] “E01:01] 6:01:01,  7:.01:01]  8:01:01  9:01:01
T - o4iel 0463 0456 0.1, 0427; _ 0.423] _ 0.152
oy TTTTTITTofiel o042 0473 0434 0438] 027 OATH
3 T 0427 0138 0.433 0449, 0132  011] 0122
4 7T TTo434] 0482) 0142 0.446]  0.145 O 107|  0.1681
Uy 7T ga4p” Todse] 0482l 01497 04251 0.108]  0.147,
6 0421 ~ 01361 01467 0126 T0.438 " 01121 0.165
7 0106/ 0425 01197  0.118; 0104 01361 0.147
8 0.108 ~ 0427 0138[ ~ 0132 0427 700097 0129
9 0415 0144 0132]  0.131 0.1391 " 0.086. 0,143
10 ~ 043 013 0. 14 0125 O 107 0.128] 0175
©0.009438| 001399 0.014873] 0.012814: 0.013408, 0.013377 0017873 Stdev_
01188 0.1382  0.1431 0,131 olg_a' 01144 0.1 1519 ‘Mean
Binder swell sery 4 2:02:01 3:02:01  4:02: 01 5:02:01 6:02:01  7:0201  8:02:01,
' 1 0.411 0322 0323 03450 O 3g9' 0635 0611
2 0400 0315 0316  0.345_ 0415 06 0561
3 0388 0287 02841 0202 0412, 0509, 0677
4 034 0308 0316] 0299 0499 0688 088
5 7 T 03¢5 0203 0321 03581 _ 0.411: _ 0543 0647
g T ‘p3s2] 0315 0.297) 020 0537, 0639 0692
7 0.408/° 03] 033 _ 0341 0.424, _ 0.675, _ 0.648
8 0431 o276 0323] 0347 0427 0581 0,663
9 0.421 | ©. 0801 0321] ~ 0.328¢ 04861 0515 0631
10 10415, 0285 0.287| 03 0494 0672 0601
© 0.027451! 0014973 0.016308 0,026496_0.04853! 0.066742] 0.040807 Stdev
., 03981 0.3002) _ 0.3118] . 03246 _ 0.4504 0. .52805]  0.6411 Mean
Binderdeswell sery4 202017 302:01 40201 | 5:02:01, 8:02:01  7:0201° _8:02:01 |
1 0188/ 0141  0.25] 0108  0.101 TT034] 0114,
2 0.i88]" 0141 0121l 0109  0.104: 04250 0103
3 0.169° 0127 041, 008, 0403, 0103} 0127
4 0482, 0137° 0123 0082 0125 _ 0.143 0427,
5 0186 0131 0427, 01120 9103 01120 01421
6 0479i 0439, 0114] 008" 0.135. ~ 0.134] 0133
7 0.1  0.132; 0127/ 0106 0.106: 0142 0121
8 0496/ 0122/ 0.427] 0.108 _ 0.107. 012 0124
9 © 0185] 0135 0.125 0103 0422,  0.105]  0.117,
10 T 0493 0127, 0.413] 0083 04260 0141 0112
S ~ 0.008247° 0.008512 0.008477] 0.008904° 0.012417' 00152791 0.008711 Stdev
0.18677 0.1332] 01212} 04012 0.1132] _0.1258] 0.1198iMean




Determination of the swelling coefficient s of Series 1

n-hexane Ws 'Wds di(g/ml)_ Q !
1 0.167.  0.1414' 0.66 0.274313]
2| 01167 _ 0.1001: 0.86. 0.251264|
i 30 0141, 0.12: 0.66 0.265152
[ 401365 0.1173i 0.86' 0.248004
B 5 01622  0.139 0.66. 0.252889
| 6/ 0.1605__ 0.1379 0.66 0.248313
7 011830 01018, 066 0.24558 ]
78] 02085 0.1793 0.86_0.246751) B
i 9] 0.1392 0,12 0.66 0.242424 |
10| 01132, 0.088 0.66. 0.235003
! 0.011257 |Stdev
. ‘ 0.250969 | Mean
Carbonte- ~Ws™ — _ Wds _ di@mh Q@ 1
trachlonde o _ ; NS .
1 03296 01348 1,59 0.908404 )
i 2 0356 01463 150 0801482
"3 "0328 01386 150 0882377
T 4703601487 150 0803699 ”
T 775 T 033 01887 156 0881047 -
Bl 0338 01442 1.50 0845262
7. o278 01152 159 0.877863 .
8 0372 01579 159 0.862781 -
9 0352 01497 150 0849918
10 0304 01302 159 0838541 .
. o ———— 0.025325 Stdev
______ T TRIN T 0.874239|Mean _ o
Toulene ‘Ws Wds  dijgm)) - Q -
] 1 0211 01134 087 0e8ei7ei
B 72 025 0.1348_ 087 0.082208;
3 0252 01355 087 0988251 i
4 024 01281 087 1.004065 i
) 5 0195 01044 087 0.99749°
~ 6 0.268- 0.1391 087 088077 -
. 7. 02681 04513 087 068533
81 0254 . 0.1357 087 1002041
g 0285 0.1362 087 1.002582
100 025 0.1363 0.87_0,958838 )

013389 Stdev

) 'o 990094 Mean
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\ 0024881 ‘Stdev

2-butanone _ |Ws Wds di(g/ml) 1Q
B 1 0.222| 0.1495 0.805| 0.802422
2 0.245] 0.1671 0.805| 0.579115
B 3 0.206, 0.1378 0.805] 0.614808
4 0.235] 0.1515 0.805| 0.684665
5 0.23 0.149 0.805| 0.67531
8 0.215] 0.1453 0.805! 0.505867
7 0.219] 0.1362 0.805| 0.755192
8 0.219] 0.1402 0.805| 0.6898204
9 0.22] 0.1365 0.805| 0.759903
10 0.205 0.142 0.805| 0.551133
T . 0.073417Stdev
"~ I 0.651665/Mean -
Benzene  Ws _ Wds_  |di(@im) Q |
TR 0.282) 0.1495 0.88] 1.007145 ]
T2 0.203] 0.1071 0.88] 1.017528i ]
B T - 0.28/ 0.1478]  0.88] 1.016423| )
4, 0288 01515 0.88 1.023852 -
Bl 0247 0129 088 10_3_9_‘!!54‘
6/ 0221 01153 0.881 1.041748:
v 4 0242 01262 0.88' 1042717
'8 0264 01402 oaa 71.003437 )
8 0263 01365, 0.88] 1.063114
10 0261, 0142 0.88] 0.952305:
- i 8 0.028206/ Stdev _
Y e T 1.019773IMean ]
Chloro-  _Ws  Wds __ id1(g/ml) 0 ]
hexanone o “3 )
1 0200 01774 ‘0946 0724584 ) ]
2 0284, 016191  0.946' 0.797219;
3 0273  0.4564]  0.046 0.788081° ]
. 026_8\ 0.1534| 0946 07397_11; T
- "5 " 0.305]  0.1823 0.946| 0.711487
T el 02738 01335 0948 0.827454; T
) 70318 01834, 0848/ 0775809
80263 " 0.15411 09461 0.747023 i
“¢i 0275  0.1578] 0846 0.7851081
100 0261 0.1518:  0.946| 0.760431 T
R - e B 0.035151:Stdev =~
y eN19 19 0770691|Mean i
Chioro- 'Ws §st id1(gimi) i T
benzene . o -
) T 0205  0.1294 _1.106T 1511
i 2 0315 0.1408! _ 1.106] 1.11864/ T
3 0303 01336  1.108 1.146441.
- "4 0307 01368 1.108] 1.124911
5 0278' 0.12041_ 1,106 1.1684881_
) "6 0282 01139 1.108! 1.175645
7 0312 0.1393 1.106; 1120880
8 0283 01251 1.108] 1.141221
9] 023 01018 1106] 1.183045] B
100 0287 0.1284; 1106 1.11682;

"'1.145327 Mean
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Acetone Ws ‘Wds di(g/ml) (Q
1 0.187] 0.1275 0.79] 0580717 ]
2. 0167 0.11489 0.79] 0.573872
- 3| 0187 0.1301 0.79] 0.553615
4] 0204 0.1407 0.79] 0.569485
5 0202] 0.1412 0.79] 0.545057
6/  0.184] 0.1335 0.79] 0.57385
71 0173 0.1233 0.79] 0.51023
T8 01¢s/ _ 01382 0.79| 0.520251
= g ""bpis4i _01208|  0.79: 0528584 .
0]  0.204 0146l o079 0502881 |
B T NN ‘ 1 0.03029Stdev
R [ 0.54684|Mean
THF TTWs Wds ___|ai(gim [Q
[ 1 0.255  0.1168 0.89] 1.335777
21 0278 01286/ 0.0l 1.305328|
3 0284 01353 089 1.31792]
4. 0277 0.1260, 0.891 1.329012]
5 0256 01201 089 1271412
) 60244 OMTT 0,89 1.205693]
7 . o2 04293  089) 1309558
B 8 0206/ _00988] _ 0.89] 1.219124 -
i 9] 0308 01485] 089 1.191237 -
10 028 0.1384°  0.89: 1.182006 .
~0.060855]Stdev
i . _ = ) 1266797|Mean ‘
Methanol Ws  Wds _ Cdig/m) Q
1, 0147 01154 - 079 0346621 I
B 2. 0152 01174 0.79! 0.373062|
- T3 “odez’ 04517 0781 _9_3_39273'
B "4 0186 _0.1306_  0.78] 0.34311'
5 0186 01446 079 0.362414;
6. 0185 0.1452°  0.79] 0.346968
7 0456  0.1221 0.79' 0.351445;
8 .01 0.1499° _ 079 0.338822] )
o 9l 0431, 01009 0.79] 0.377614| N
T A0l T odes | 0.1296. 0791 0.345757, o

0.014168iStdev.

- 0352189\Mean
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Determination of the swelling coefficients of Serles 2 i
Benzene Ws Wds digimh) | Q |
T 0.384 0.128 0.88 2.24681|
| 20" 0375 012270 088 2.3366|
30 0.334]  0.1102] 0.88| 2.3078|
T 4 o3 0.112 0.88] 2.7203
5[  0.406 0.1237 0.88 2.5033
6] 0409 0.1275 0.88 2.5089
7 0321  0.1082 0.88| 2.2984
8] 0264 0.0847  0.88 2.4055
8| 0348 0.1172]  0.88] 2.2378/
10, 0408 0.1279'  0.88] 2.4975 -
_ 11, 0325 0.1119 0.88] 216411 o -
U120 0334 0.1 0.88 22404
13| 0205/ ©0.1031] 088 2.1151‘ o
14 0. 294| 0.086/ 088 2.3438| )
TR 0046528[ 0.012785 0.1709Stdev
T T N0.348286) 0.113086 0.88 2.3595|Mean ~
n-hexane” ,Ws Wds  di(g/m) 1@ -
1. 0182 0.1245 0.66 0.8215 o
i 2, 0168 o0.4101 0661 07988
3 018/ 0.087 oesr 09710
4" 0195 0.1286 ose ~ 0.7823
5[ 01491 00985 _ 086/  0.7788!
) 6] 0467 0.1112; 086/ 07603
) 7 04780 04120 068]  0.9084]
'8 0203 013430 0.66 07751 .
9 0184 01167 0.66] 08738 )
10, 0.182. 0.1108:  0.66] 09731|
11 0163 011 0661 0.7300]
12; 047 01158 ~ 066 07082,
13" 0.155. 0.1082° 066 0.6554,
B _14] 0152 0.4089 0.8, 0.6302,
[ T 0.016461] 0,009378] ; 0.1042Stdev i
_____ . 10.174214] 0.114079) 0.66] 0.7983[Mean
THF o _ws 'Wds id1(9L"L'L i B
e 4T o047l 040181 o068 T amrd T
2. 0368 01008 089! ~_2__G1831 T
3. 0422 071065 089 3.3286.
4 0538 01224 088 = 3797
Q. 5. 0449 0.4183,  0.88]  3.1409
B 0375 01076l 089l 27923 ~ =~ T
| 70 0391 041017, 088  3.1962] -
) 8] 0458 010451 0891 38000 B
9 046/ 0.12381 _ 0.89I 3.0581] o N
107 0408 0.1158] 088  2.8352 ]
1_ 0318 0.0872 089 25639
12 0473 01214, 089 32542
i 13, 0489 0.1302;  0.891  3.0064]
L 140386 01157 0881 2.6250! ]
- .0050434 00098877 - "0.4017|Stdev_ T
0419020 0.1925937 T 0.80) 3.0589Mean
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Methanol Ws Wds di{g/ml) |Q
1 0.43] 01215 0.79 0.0886
2| 0131 01193 0.79 0.1241
3 0109 0.1023 0.79 0.0829
4 0A13] o072 0.78 0.0685 .
i 5| 0101 0.0057 0.79 0.0701,
6| 0131 01224 0.79 0.0889 ]
7| 0.108] 0.1015 0.79 0.0561
8] 0133 0.1246 0.79 0.0853
T gl 6113 0.1087 0.79 0.0747
77 0] 0.437]  0.1284 0.79 0.0848|
) 11] _ 0.148] 0.1413 0.79 0.0690 -
12 " 0124] 0118]  0.79] 0.0644 T
: 43 "T0.102] 0.0085] 0.79( 0.0862 i
I 1477 T018] 0A138] T 079 0.0578: )
Y 10014504 0.013317] 0.0172|Stdev
T 10.421286] 0114157 0.79 0.0787 Mean
Acetone _{Ws Wds _ |dijgmh) Q@ ]
C TN odadl 0081 T 0.790 043400
T 20 07149 04127 o078l 04077
3 0471 04255] 079 048890
4 0481 01214 079" 04729
L 5 047, 01265 0794 04383
i 8 0437 01034 079 04113
) 77 0152 041181  079. . 0.3914
8 0133  0.1018] 079 0.3912
o 013 010420  079] 03863
10- 0450 01145, - 079 03925 ) .
11 0185] 0126  078] 03918 _
12, 0,456, 0.1188 079 03664
13;  0.163] 04239, 079 03065
140 0435 0. 1055 079 03540
- T'0013391] 0009209 . 00256 Stdev
T 0151357, 011465 0.79 0.4045 Mean _
2butanone " [Ws ~—_[Wds ___di(g/mi) [Q .
o 1 10175 0.1054]  0.805 08203 T -
I 2. 049 01108/  0.805 0.8880! j
B 3 0184; _ _0.1072]  0.805 08800 B
4. 0201 0168 ~ 0.805] _  0.8937
5/ 0255/ 0.1449:  0.805; 0.9439
5 6 0186 0.1082  0.805,  0.8932
7. 0167, 0008 08051 08746
- 8/ 0175 01056/ 0805/ 08164
" ol 08| 0.1088] 0?91 08311 i
B 101 0.218) 0.4251]  0.805 0.9324
I 11 0451 0088 0805 0.8654.
12/ 0178] 0.1038] 0805/ 0.8880
13° 0158 00934 0805 08725
14 0189 01125  0.805, _  0.8447
_V 7. 0025007 0.013714;  _ ~ _ 0.0383 Stdev
1 01870711 _0.109243] __ 0.805] 0.8824 Mean
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Cyclo- Ws Wds di(g/m))_|Q
hexanone »
i1 0.308] 0.1023] 0946 2.1359
T T 27 0292 0.1041)  0.846 1.9080
N TT3770.202] 01004  0.846 2.0173
T 4 031 0112 0.846 1.8688
T8 0.407]  0.1389] 0.848 2.0403
N 8| 0.316] 0.1028] 0.946 2.1923
700323 01125 0.946 1.9779
8 0206 0.1054] 0.846 1.9116
9] _ 036,  0.107] _ 0.946 2.4995
T T o T 032 041010 0946 2.0153
11, 0383 01172 0848 2.1268
2] 70386  0424; 0846 1.9778 .
- 13 0.324| 0.1046| 0.846 2.2172 o
1403370 0135  0.046] 2.0816/ e
T T e031981 0.01033) [ 0aB27iStdev
o q_a_z_sgjlﬂ 0.111057! 0946JF 2.0693|Mean
Carbonte Ws ‘Wds d1 (g/ml} Q o i
trachioride b -
1 0524' , 0106 ¥ 5_9w 24801 B
2 0483 01026, ~ 159 2.3318'
310677, 01348  1.59, 25297, )
"4 0557 041820 159  2.3348:
T s[ ose1| oMiz2 1581 _ 25157
"] 0.479] 00945, 1591 255000
7770591 04174 - 1.50 25372 B
8 70586 0.1143 1501 — 2.4304 T
9 0548 01052 1.59/ 2.6472] )
10, 0.567. 0.1104, 1.59! 2.6012; T
110507 01021 1581 24942
12 0704 01417 1501 24958
13 0672  0.134. 1501 25251 )
) i 14| 06260 0.129) 1.50] 2.4231, )
700711931 0.01418] - 0.0897IStdev
70575143 0.115886' 1.50] 2.4932/Mean
Chloro- Ws " 'Wds d1(glml) Q | i
benzene’ | i
1 "Tos4i 01376 1.106. 2.6441. o
20 0441 - 0.1147! - 1.108 2.5722, | "
37048l 01144 1108 28895
4 0514 01277 _ 1.108i 2.7351
5. 0579  0.146; __1.106| 2.6815] o
6 0455 0.1204 __ 1.108i 25127 T
7 0452 0.1152]  1.108 26434
8 0509 0.1249) _ 1.108 278088
9l 045661 01143 _1.106]  2.7030 o
10| 03¢5] 00673 1108 27664 - ]
11 0368 00945 _ 1.106. 26168 o
12] 0433 071112]  1.108; 26165
137 0427 010861 1.106. 26819
14 0535 01348]  1.108] = 26843
. 0.058515' 0.014731 7 T 0.0842 stdev
70.460786 0.118471  1.106___ 2.6813IMean




Toluene 'Ws Wds di(g/ml) [Q
1 0.318] 0.1047 0.87 2.3417
- 2] 0.336] 0.1046 0.87 2.5428
7T T3 0.388 0.113 0.87 2.5038
4 0.356| 0.1099 0.87 2.5739
5. 0.403] 0.1163 0.87 2.8335
8/ 0418 0.1194 0.87 2.8553
7. 0.339] 0.1119 0.87 2.3327
B 8 0384 0121 0.87 2.3083
"9l 0315 _0.1016/ 0.87 2.4142 -
N 307 0.203] 00013 0.87 25303
11! 0.34f 0.1073| 0.87 2.4827 B
T 420 0408 01317 0.87 24202
13 0.387]  0.1232! 0.87 2.4612 o
_ "14. 0298 00954  087) _2.4410 e
_ - 0,040253° 0.011079° 0.1669/ Stdev N
0.353 0110807  0.87 2.5108 Mean R
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Determination of the swelling cosfficients of Series 3
n-hexane Ws Wds di{g/mh) 1Q
1| 0.2023] 0.1543 0.68] 0.471337
2] 0.2446] 0.1889 0.66] 0.446765
[T T3] 0.2374]  0.1839 0.66] 0.440786
— 4| o0.4878 _0.1458 0.66] 0.436463
5| _0.2001] 0.1553 0.66] 0.437082 ]
[ 6 0.209] 01634 0.66! 0.422833
7 0.208] 0.1644 0.66| 0.401829
8| 0.1957| 0.1547 0.66] 0.401559
0.023325Stdev
T 0.432332|Mean
Cabonte- [Ws —— 'Wds " di(gimi) _Q I
trachlonde — L o B
i "4 T0.8162) _0.1806 _ 1.58 2.213446 )
2] T0.8441]  0.1844]  1.59| 2.250031 ) )
N 3] 0678 0.1465 1.59] 2.281752
"4 08901 02003 1.598] 2.165933
5 _oser1 0.1978 1,59 2.128128
o “6|  0.787]  0.1808| 1.59| 2.108727 }
B 7 07316° 0.1612' 1.59! 2.225448.
8 0785 01773 " 1.59 2.155675!
~ 0.080956/Stdev
L . predey . 2.191142/Mean
Toulene ~ Ws =~ Wids ‘di(g/ml) JQ i
T 4] 040350 04316 087 2374838
2/ 037681 0.1224] _ 087 2388002
_ 3| 04399 01448 087 234251
4i 04001 01319, 0 87! 23371941
_ 5 0432 01418 087 _2.352361
6 05202, 01694 087 23802741
7 0319 _0.1028 087 2417371 -
8 035061 01121, 087 2445477] |
I 0.037405|Stdev )
T 3 | ~ 2.379877|Mean ‘__
2butanone  [Ws - Wds ___di(g/im) 1Q
— 77010 (04957- 02119)  0.805( 1.66374 -
] 21 104712] _ 01995 __ 0.805] 1.691807
N 3. 04436 _0.1867, 0805 1.709322
R 4 0496 02161 _ _0.805{ 1.608986
W 5 = 0532, 02241 0.805] 1708758 |
) 6 04331, 0.1800] _0.805 1731851 -
] 7' 0384 01646/ 0805 1655812
) 8/ 04078/ 0.1759]  0.805! 1.637718|
| | - 0.041299|Stdev )

? 1.875749
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Benzene Ws Wids di{g/ml) _!Q l L
1 0.663] 02055 0.8, 2.474563) |
2| T 0.582] 0.1806| _  0.88: 2525672 |
T TT T30 T 0.852) 01718 088 2 2519072 . ]
| 4] 0561 0.1727 0.88: 25850000 |
5[ 0.603] 0.1883 0.88] 2.502655 B
8/ 0.636 0.1967 0.88 2.537868 =.
[ 7 0.567| 0.1793 0.88: 2.467157 [
8/ 0537, 0.1671] - -0.88! 2.515605 |
. RN ) . 0.032180(Stdev T
b T T T a0 Mean L
Chioro- _ _[Ws Wds ___jdl(g/mh _ Q ‘ ; .
hexanone " | I
T 1 0618] 0.1794]  0.9461 2.572588 T
2/ 0532, 0.1514]  0.946) 2.657368 ]
3] 0506 0.1778]  0.946| 2.484352 I
B “4 0523 0.1525! _0.946; 256819 T
5 0598 04767  0.946 2.520367 | o
8 0574, 01669 0948 257842
7. 063 01838  0.946 2566214
8 0619 01866 0046 2449831
Y & i B 0.064054iStdev =~
Chioro- __'Ws _~ 'Wds idi(gm)_Q [
benzene N S N .
1 0453 0.1004  1.106_ 2830754
2 0523 01267, 1108 2828084
3 0514 01239, 1,108 2.846751
4 0489 014177 1.106_ 2.852288; )
"' ""ob76] 0.1403  1.106: 2807856
6 0.486 0.1169] 1106 _2854792.
| 0.53]  0.1286] _ 1.106' 2.822158 T
8] 0525 01241 1.106: 2.920849: T
o o ~0.034018 Stdev T
o T284bsG6Mean | |
Acetone ‘Ws . Wds_ |d1(glmi) Q -
1, 0497 ' 0A4104; 079 0.092937 T
2. 0247 01354' 079 1,043322.
3] o218 01185 079 1.062864.
T4l 0223 01225/ 079 1038491 )
5 0303 017060 @ 0. 79° 0.982385,
6 0254 01409]  079: 1.016072; "
7 To26 01457 079 0.993024 T
8 0201 0188 0790 08370381 o
o - - 0.040347° Stdev )
" 1.008267 Mean

147



Wds

THF Ws di{fg/ml) Q i
1 0.499]  0.1284 0.89: 3.243026 {
2 0.504]  0.1487 0.89! 3.364742 |
B 3| 0587 0.1461 0.89. 3.23697
4 0.509] 0.1308 0.89i 3.245466
5/ 0.813] 0.1602 0.89 3.175808
8| __ 0573 0.1458 0.89' 3.292181 ]
(7 oars 01248 089 3161913 |
8 0.503 0.1307 0.89: 3.200571
0.065579 | Stdev
~3.240084|Mean
Methanol Ws Wds di{g/ml) Q
| 1] 0.166] 0.1098 0.79  0.647898|
B 2i 0210 0.1403 0.79 0.628851 ~
3 0195 0.1312 0.79 0.615545 ]
. 4 0183 01200; 079 0650187, I
_ 5 0193, 0.1276 079 0648784 )
i (60214 01421 079 0613788 .
T oari|_ 0.1126 079 0856519
i T8 0192 072761 079 0638864
f . ... . .._001639Stdev .
) ..0.637551 Mean
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I &

"0.009152_ 0.022608 0.032016, 0,007817| 0.082582:Stdev
0128 0.721111° 0.703333, 0211111 1.205931Mean

B ) D&E@'B?T"_Pc—olfols-based |
“T301lwem  [Lem iThem  |Density,g\cm2 I
0252 072 0.72 0.4/ 1.215278
0234 0.68 0.72 0.38] 1.205863
0.241 0.74 0.69 0.39] 1.21024
0.258 0.72 0.71! 0.39] 1.284056
0262] 075 0.7 0.39] 1.279608
028 074 0.69 0.4] 1.273012
“o0225. 07 0.711 0.35] 1.203475

To27i 07 07 0.41] 1.34893
0220 087 0.69: 0.38] 1.303551 T

0:016138| 0.031402] 0.012247] 0.017158| 0.043057|Stdev

0.247776] 0.711111] 0.703333| 0.387778| 1.278223 Mean
4:01\w L Th Density
~ 0145 074 0.73 0.22| 1.220087 -

T 0414 069 0.68] 0.22! 1.104394 -

o7t o7l 074 0.2] 1.225868| _
043 o7siT Toes o22/1158easl .
013 073 7 07 021]1.211443 i )
0419 074 067 0.21] 1142034 ~ o

"pi28l 069 073 021 1,210093] i

o438 0720 074 | 02] 12050451 i
643 073 088 021 T1.284884]

0.0085 0. 017638 0. 016415 [ 003333 0.049654 | Stdev
0.127333 0.681111 0.682222 O. 207778 1.2808602 Mean

501w L ¥ Th _ | Density _ _
0438 072 072 0.22| 1.210017 o
0431 0730 071 0.21} 1.203568
70428, 071 07 021 1228408 o
o127t 073l 071 02] 1225159 _
‘0138) 07 074 "0.21] 1.268816] _
“g431 068 075 021 1223156
‘0.132° 068 072 "0.21 1.2838471
0123 07 07 021 1185335
0434 067 0741 70,21, 1.287001 .
" 0.00495 0.022236] 0.018333; 0,005 0.034838]Stdev
"0.131333; 0.702222! 0.721111; 0.21! 1.235901[Mean
“Teotw L Th Density
~0.433 07 068 0.211 1330532 T
0.127. 07 0.86: 0.21'1.308008|
0432 ~ 068 072 021 128524]
0.138 068 060 022 1.338898!
0,134 0.7 0.7, 0221243043,
0138 . 068 073 0,22°1.301936]
_T0134. 067 076 021 1} 1253133
0143 068 072! 0.24] 1.21698 ‘”‘
0138 087 0.7 023] 1.278318 —
0.004804  0.015. 0.02068! 0.010541] 0.040868|Stdev T
0.135222' 0,683333: 0.706687 0.218689! 1.281788 Mean -
“7:01 w L _ Th_ Densgy_ o
0126 067 068 021 1.316945]
0124 089, 067 0211277258
0132 088 07 o210 130138
0,138 067, 072 021 1.342484]
0436 071 068" 022 1289239 -
‘0114, 068 07 021197479 T
T 028 0.7 0,_6;31’,, T 0.211 1.200516] T
0.115. 0.66 071 0,191 1.201841 B
0.132 086 069 021 1.380262]
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1001w
01150

022
01121

0.112
0.108
0.112;

T 0.4131

0109

0.116

70.004147]

Lr . T!j_n__ _‘Dens@l_ )

064 0.63 019| L 501149i - o
064  086] __‘_‘02 1290245\

062 072 02| 1.368487]

062 7063 02 14336921

0.64 0.66 0.2. 1.3731061

06 066 __02~ 1414141

063 062 0.2 1.382488)
063 0.64 0.21 1.388889 o

065 06| 0.2 1.448718 o
0.015. 0.034278| 0.003333 0056437 Stdev

0. 113222"

0.63. 0.646667| 0.198889

1,39086/(Mean

8:01{w IL Th Density
0.14 0.67 0.72 0.21] 1.381979
0.124]  0.65i 0.66 0.21, 1.376401
0411 0.9 0.66 0.18] 1.354121
0.116 0.63! 0.66 0.21] 1.328478
0126 068 0.63 0.21] 1.40056
012 08 0.73 0.18] 1.343003
0.13 068 069 021 1319388
0.13 0.89; 0.85 0.21] 1.380262] o
" 0.107.___ 063 0.66 0.2] 1,286676| _ B
0.010332| 0.023979 0.033166! 0.013017| 0.036436 Stdev |
"0.122667, 0666667 0,673333 0.202222| 1.352317|Mean ] '
Cetw L Th Density B
‘0424 062 067 021} 1421464 -
042, 07 _ 08 (021 1.380544]
o112 07 _ 062 0.19] 1.358234 )
0415/ 086 T065] 02| 1.340326]
041 068 061 0.19] 1.438021 3 _
0415 086 064 0.2 1361269 ]
0113 069 062 0.19] 1.300222 o
T0424: 089 065 021 1316558 )
- 0.113, 0.7, 061 0.19] 1.392826] _
0.005191° 0.027437  0.023452. 0.00928| 0.038688, Stdev
0116222 0675586 0.63: 0,198889  1.375496\Mean _
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0. 24| 1. 008573%

Density of i fIHTPB-based
301w L TTh Density
Tod3]__ 078 072 0.29] 0.819218
0096 068, 069 0.23] 0.876688 -
TTT0.003] 067 0.65 0.23' 0.928468
0118 0.7 0.68 0,28] 0.872884
0.104 0.73 0.67 0.24] 0.885881
0.092 0.74 0.85 0.24| 0.798051
0.105 0.62 0.72 0.25] 084086
0.096 0.62 0.72 0.25| 0.860215
0.098 0.71 071 0.22| 0.883663
"0.012748] 0.049777! 00291551 0.023333] 0.045839 Stdev
owss-se;I 0694444| 0.69] 0.247778; 0.873881|Mean
40.1.“!,, l-,‘, Th . Demsity
o401 07 072 "0.22] 0.898085| B
0081, 084 o7l 021 "0.653638"
0089] 068l 089 02/0948423]
" pop4i 071 085 021)0869922 ...
0.094] T 068 069 0.21] 0.523558 T B
01 089 069 ""021 1.00019i e
‘01l o7 '~ oesl 023081308
004 07 069 022[ 0878731 o
‘0107 065 068

'0.006386, 0025055 0.01985 "0.012247' 0.038265/Stdev
10.007444] 0.684444: 0. 6868889 0,216667! 0.854857 Mean

01w L Th Density
017074 071 022 “i.012216] .
M___OJQSL_____O_'@\__ 0.64. D23 0.977144 o B
o2 073~ 07 0.22[ 0.996264 B
"7 ofogl_ _0Bei 075 023 09574] o
04177 0897 074 022/ 1048881
011 073 071 ___0.22| 0.964892!
0.105 07 088 022 "1.002674]
‘0.108: 0.68 068 023 1015496
0106 0.7 0.71 023 0927303

10,004649. 0.027386
10,108889° 0.708667 |

Q. 033082 0.00527: 0. 03_{1955 iStdev
0. 702222 0. 224444| O 988305 }Mean

0.102333 0.7011110.692222°

| 0.010271 0. 022048 0. 02048 0. 021794'

. 0. 05872 \ Stdev
0.22 0.860896 Mean

8 01 |w_r L Th - ID_gnsnl
. 0.104] 073 073l ozzioaazqyl___ﬂ

0411~ 072 Q72 022 0973274

0103 069 071 022 0955688]

0.116° 0.7, 073 023|0.086982:

0.106 07 073 | 0220942893

0107 072 073 0.22] 0.925348:

0106/ 069 072 0,22/ 0.989843]
©pgogi __a7ii o072 022 0969198 1
I A LES 0.72! 07] 0.21] 1.087649 106
0,004301_ 0.01453 0.010541]  0.005| 0.049172|Stdev B
"0.1083331 0.708889 0.721111; 0.22] 0.664216/Mean

701w L Th__ Density =~ _ o

0.093. 0.7 07 02| 084808 i

0.114 086 067 0.24] 1,074175!

0.097 0.69 0.7 0.21; 0.958325.

0.415.  0.73 0.7 024, 0837704]
oot 07 07 0.25| 0.880778"
"' 0082, 069 067 02 0.995025i
" 0.084] 089 0.7 0.2 0.973085i
Tooaf2l TTo73’T 072 | 0.24] 0.887874

0.003, 071 0.66] 0.2170.992318;
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801w L iTh 'Density

008" 068 0.7] " 0.21] 0.90036
0.092] 0.3 0.75] 0.2] 0973545
0.09 0.62; 0.73] 0.2/ 0.994255
0.09 0.65 0.72! 0.22" 0.874126
0.096 0.67! 0.69/ 0.2; 1.038287
0.088  0.68 0.67: 0.2 0.965759 R
0001 067 0.84: 0.2 1.081101 B
0091 088 07 0.2, 0.955882 j
0,092 0.7 071 0.2; 0.925553
"0.002205'0.026034;_0.032575°_0.007071 _0.060838|Stdev
10.091111) 0,664444/ 0.701111. 0.203333: 0.96543[Mean
9 _01 w oL Th Density o _
‘0098 | 066 068 022 0992546, o
0.103| ______067\ 0.72. 021 1016742 .
| oossl 087 067 02 0957897
0090 066 084 02 1085341 o
‘0094, 068 = 068 02 1016436
0083 07 067 02 0.884861 -
- 0.081 0.65 067 02 0920988
0.092: 07 072 02 0912698
0.091 0.7 0.72 0.2 0902778 o
' 0,007008 0.019365, 0028333 0.007071 0 .061698[Stdev
"0.090889° 0.676667. 0685556 0.203333 0.964363|Mean _
1001w L ﬁTI_'n Density o
70087 0670 068 021 1.044561! o
0.094 069 063 022 0982914
0107 066 066 022 11168537
0078 066 067 02 0881954
00750 068 083 019 0921421
008: 063 066 018 1.06889]
0098 067, 07 0.2 1.044776
0097 087 067 0.21  1.02897 o
0.0981 065| 0.68/  0.22' 1.007816
"0.011058 0.017401. 0022238 0.01424 0.072934|Stdev -
10091556 0.864444 0.662222 0.205566 1.010871iMean B
o110 w ~ e~ 118 Density -
0,079 063 072 018 0967568 -
0085, 068 068 022 0860882 =
""Tpogsl | 069] 069 021 0980186 -
"T008 ~ 060 069 02 0.84016] _ -
"0.083] 085 067 0.2, 0952028] o
0.084 0.69: 07 021 0828157
0.081 0.67 088 019 0935724|
0.076 - 0.86: 068  0.19 0918274
0.083 0.67: 0.68 0.2 1.020832]  _
0.007 0020616/ 0,019365 0.012247 0.066694]Stdev -
10.084333. 0,67’ 0683333_____‘ 0.2 0.922723, M_eg"g" ) .




|Density of Poly:HTPB | (series 3) | |
‘Wi(g)  wem) IL{cm) Th{em)  |Density
341, 10,0082 0.74 0.74 0.18] 1.008412
27 01174 0.72 0.72] " 0.21] 1.07841
"3 0.1102 0.75 0.66|  0.22| 1.011938
B 4 0108 0.74 088 02| 1.073132
5 0.1126 0.74 0.72] ' 0.21] 1.006364
- 778 0.1068 0.73 0.68]  0.2] 1.085673 ]
7 0.0855 0.74 0.69]  0.16] 1.048563
8 0124 0.74 0.73]  0.22] 1.043385
9" 0.4071 0.7 0.72 0.2 1.0825
10:_ 0.1063 0.73 0.69 0.21] 1.004844
; 0.026942 Stdev
B Ny 1.038932 Mean
; : | |
4:01:01 W(g) |w(cm) “ifem) ” ITh(cm) Density ]
1 04278 07 _ 074 021 11730_1 -
2 01488077 073 025 1.044654,
3~ 0.1246] . 074, _ 073 0.21, 1.088350] ]
TTTTTa T0,13337 076 0741 021, 1.128666)
5 01231 0780 07 021 1.073609"
6 01286~ 073 088  022] 11775691
7 “oM491” 065 073 0.25 1256802’
8 0118 068 086 022 1.185106.
N N - 0.070171;Stdev
= "1.143484iMean .
 5:01:01 Wt(gL Tiw(em) Ch{em) Th(cm) 'Densy _
104506 072" 0.7, 0.5 1268667
T T ToAs2er 07 070 0.2101.174132 B
T3 ToAse2; |07 072 0230 3114922021 _
4 01252 072 T0.86] 022111975821
5 01321 067 073 0.23] 1174295,
'8 014200 072 0681 0.5 1167484, .
7. 01241 089 0.7 0227 116789
8 01128 067 071 0.21, 1.130164.
. 0.03911 Stdev
o -, 183802 Mean
- 601 01 Wt(g) wiem)  L{em) Th(cm) Denslt_y .
01167 07 07 022" 1,08256
2 04447 065 | 0781 025 1.141617 )
3 01251 073 068 . 022] 114562:
4 01176 07 . _0.76] 0.191 1. 163435| Y.
5 '0.12731__* 0,75~ . 0.86] 021 1.224827 _
6. 0124 " 07 . 078 0.9 1.195296
7704268] 07 0861 024 1143579
8 013751 069 073. 0.241 1137416
o e 0.042248iStdev
. N ‘ B 1154256'Mean o
CT7:01:01 WHg) w(cm) l.(cr_n_) Th(cm) Densrty ; ‘
"7 4T Toa31] 072 T 068 023]1.163328] _
TTTT 27 Ton421 To7st 071 0a23147est2l
37 Toa331 077, T 068] 021 1.210484]
4 0.1348 068~ 068 022 1306808
5  0.1422 0.7 0.73: 0.24_1.159491
6 014760 071 0866 0.26 1211465
7 om0, 085 07 02 120089 .
T 8 01404 072 07 025 1114286 o
‘ i ) 0056229L8tdev 3
""1.193957 Mean_
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8:01:01 | Wt(g) w(cm) L{cm) Thicm) |Density
1 0.147 0.65 0.82 0.23[ 1.199119
~ 20 0.4205 0.72 0.71 0.22| 1.15148
T3 01278 0.69 0.74 0.2| 1.251469 i
4 ome2 0.66 0.76 0.2 1.188198) W__
" 5] 0.1485 0.82 0.72 0.22] 1.150992;
T 6/ 0.1401 0.7 0.75 0.24] 1.111905
" T 701195 0.69 0.77 0.2] 1.1246! |
"8 0.1534 0.68 0.78 0.24] 1.205085!
o ! ‘ 0.0464781Stdev
R | 1172853 Mean ’
9:01:01 Wit(g) 'w{cm) fL{cm) Thicm) |Density ' ]
1 047, 072 074 028 1.139532: )
‘27 Tod801] 0691 074 0.28] 1250722
37 01042 _ 071 o074l 032 1171573 _
47 04962) " 078 075 032 1075658 ~
502033 076 _ 078) 0.1 1.106286.
6 01961, 074 0731 ~ 028l 121337
7. 019430 | 0T 075 03211166848
8 01801 ~ 072 074, 030 1.126752 o
' ST 70068974 Stdev:

iDensity of Poly:H! HTPB Series 4

"1.15618 Mean _

ir

| 2:02:01 W(g)_ wicm) __L{cm) “Fhicm) __iDensity )
177 04781 068 0750 04 089889, )
27 0.182] 068 067 04270851127 .
37 048t 067 089 04 0978802
4 0189 07 066 04 1022727
5 0475 086 _ 088 0410951048
6 . 0165 066 069 QE_QEZ‘-?Z‘}_..,,
7, 0184, 067 ~ 067, 041 0999734
8, 0187) 066 074 04 | 0867207
9019l 076 _ 0.67 7 0.4] 0.932836:
100 0.185] 068 069‘ 041! 0.961678
7170.034569 Stdev _ _
) o 770963339 Mean
3:02:01 Wt(g) .w(cm) L(cm) “Thicm),__ |Density Y
1 70420l | T oB8; 066 024 1. 1,197638" o
20 0141 087 073 025 114486 . |
3 o137i o065 072 0.26/ 1.125904 N )
4 0921 0,68/ 0.68] 0.24] 1.090326 =
5. 0133] 065 071 "0.26] 1.108426
8 0139 068 073 0.25] 1.120084
7 013t 067 071 024/ 1.163824°
8 0138 0.68] 0.71] 0.25| 1.143331
9  0.126 069 0.64] . 025/ 1141304 i
10 0.126; 0.85 071 " T 0.24; 1.137595,
. o _ 0.02087 Stdev N

"71.137337 Mean




70043863 Stdev

" 1,204253 Mean

40201[Wh(g) __|wicm) __L(cm) __Thicm) [Density
1 0425 5! 0.88.67 67 0.22| 1.285479
i 2| 04123 0.66 068 0.22] 1.227602 -
I | I X T3 0.7 lem 0.8 0.25] 1.05176 T
T4 0.128 0.67. 0.68 Ocm 1.202428
5 0.113 0.68] 0.68 0.Z7] 1.198964
6 0124 0.66; 0.72 0.22[ 1.186103
70415 0.7! 0.64 0.22] 1166802
8| 0.128 0.69' 0.66 0:23] 1.22205
9| 0127 07 088 0.23] 1.160029
10 0.111 0.67_67 084] 67 0.2] 120431
T - | 0.068579| Stdev
R ; 1.189562 Mean
5:02:01|Wt(g) ‘W(cm) :Lem) _ "Thiem) [Denstty
T T0112] | 0.66, 0.63' 0.22] 1.224365 ] -
2 0097r 0787 08 0.17] 1198715 e
3 o116 066 072 0.2 1220539 o
T oAl 088 068 0.2/ 120026
i BT 0108 066 0.71° 0.2! 1.131029 o
TTTel 04127 o7, 067 021[1487iT1] )
77 Top97 067 _ 069 0.18] 1.165669 - )
8 0112 086 066  022] 1168712 o
9 0085 071 064 01811100352 S
100770094, 064 066 T 0.17.1.308046]
.~ L E. X 43\ ‘00. 56276 | Stdev
: ' Y W AW _1.185586 | Mean
60201 Wilg) _Iwém  Lem) Thiem) [Densty |
B L 5 - 4 07 0.21] 1.127308
T2 od3s 085 07 0.24] 1.238264 )
3043 T0es. 068 026 iA7ams| T
B 44__4,_0115‘ ST —— 0.21] 1.101849 s B
s “oi1_ 0867 0T 0.2] 1.183368 T
6 0431 062 0741 0.24] 1.189608] T
7. 0100 066 085 021 1.200901
8 0145 07 084 027]1.198743'
9] 0112, 064 084 022 1.242808)
T100 0413 086 T 087 0.21 1.216888.
' . e 0 044817! Stdev
_ i e—— _— T1.188182|Mean
| 7.02: 01!W°t(g) “iwiem)  L(em)  Th(cm) Density | .
R S X S PO 1y A D - 0.25] 1.134808] o
CT T 2[ Ceda9l 07 068 0.25] 1.2521011 o
T30 042 (068 067 0.22] 1.233502'
4 o1s8] om0 0.261 1.172472;
8T 0as7l T 0T T 0271 1.15365041
778l 0136 088 068 0.23: 1.278772.
o7 ods] 07 0.7, 0.261 1.177304
[ T8 0a27] 068, 0.7 0.237 1.195182] | )
W_____g“:_ 0123 " o017 0.7 0.22! 1.037274 o
10/ 0.8 072 073! 0.26] 1.170823 o
____.,,ﬁ,, th 1 0.067747)Stdevn =~
B o .1.180583/Mean ) )
~ 802 .01 Wt(g} |wicm) L{cm) Thicm)} 'Density .
{7 0423 071 07 021 11785
2° o135, 073 7069 T 023 118520
3 0149 065 068 027 1248834
.4 0143 | 062 071 026 1249432'
T sl 0a52; 082 071 027 1.27888:
T sl 0441 087 0.64 10.27] 1,217889:
7L 0448 0.7’ 0.7 0.25! 1.191837
8T o0148] 074 068 0.261 1.138865
9 0.133] 06 077 7 0241199485
107 0.141 08 06 077 02871173826
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0:0:1

0:1:1

1:0:1 1:1:1

2:0:1 2:1:1

3:0:1
4:0:1
5:0:1
6:0:1
7:0:1
8:0:1
9:0:1

10:0:1

3:1:1
4:1:1
5:1:1
6:1:%
7:1:1
8:1:1

9:1:1

0:2:1
1:2:1

Appendix (D)

Polyols:HTPB:MDI

0:3:1

0:4:1 0:5:1 0:6:1 0:7:1 0:8:1 ¢:9:1 0:10:1 0:11:1

2:2:1
3:241
4:2:1
5:2:1
6:2:1
7:2:1

8:.2:1

:3:1
2:3:1
3:3:1

4:3:1}

5:3:1

6:3:1

19:2:1

7:3:1

8:3:1

9:3:1

1:4:1 1:5:1 L1:6:1 L7:1 1:8:1 1:9:1 1:10:1 1:11:1
2:4:1 2:5:1 2:6:1 2:7:1 2:8:1 2:9:1 2:10:1 2:11:1
y4:1 3:5:1 13:6:1 3:7:.1 3:8:1 3:901 3:10:1 3:11:
4:4:1 4:5:1 4:6:1 471 481 4:9:1 4:10:1 4:11:1
5:4:1 5:5:1 5:6:1 5:7:1 5:8:1 5:9:1 5:10:1 5:11:1
6:4:1 6:5:1 6:6:1 6:7:1 6:8:1 6:9:1 6:10:1 6:11:1
7:4:1 7:5:1  7:6:1 771 781 791 Tilkel Tillid
8:4:1 8:5:1 8:6:1 87:1 8:8:1 89:1 8:10:1 8Lk

9:4:1 9:5:1  9:6:1 9:7:1 9:8:11 9:9:1 9:10:1 9:11:1

10:1:1 10:2:1 10:3;1 10:4:1 10:5:1 10:6:1 10:7:1 10:8:1 10:9:1 10:10:1 1Q:11:1

Sequence of Weight Ratio Systems



Appendix (E)

Greek Chaﬁacter Greek Name English Equipvalent
) delta D
€ epsilon E
v | upsilon Y
p rho R
X chi CH
A lambda L
) phi PH
A delta D

List of Greek Symbols
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