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Correlation of Rheometer Measurements with Various Mechanical

Properties of Cured Chloroprene Rubber

Toshio Sakomura
Hideshige Hayashi
Tadamichi Suenaga

It has not yet finished, nay, just begun to correlate fundamental mechanical properties of a cured rubber with
measurements by a curing apparatus as rheometer and the like, although there have been published quite a
few works on the subject. An attempt has been made by the authors to combine rheometer measurements
with mechanical properties of cured chloroprene rubber.

In this work, nine grades of raw rubber from three makers were cured at 150°C, varying the amount of the
accelerator Na-22 (2-mercaptoimidazoline) from 0.25, 0.50 to 1.0 part, with curing time covering over 15, 20,
30, 45, 60 to 90 minutes, and an oscillating disk rheometer was operated at 150°C, the same cure temperature
as those of cured rubber specimens for the mechanical tests. On the nine curves decribed by the rheometer,
54 points were obtained for six curing-time levels.  Analysis of variance is carried out regarding the
theometer value at a defined cure time as a factor of the mechanical properties, in order to combine the former
values with the latter. These data were successively classified according to one-way-lay-out method, and the
contribution factors of the rheometer values to the mechanical properties were estimated.

The results are summarized as follows:

1) As for certain mechanical properties of a crystallization rubbers like NR and CR, one may put the follow-
ing mathematical function,
P=f (a,v,p)
where P : a mechanical property of cured rubber
a : crystallinity of the rubber
v : cross-linkage density
p : polarity in the rubber molecule.

However, the rheometer can measure only those properties which are related to the cross-linkage density of
the rubber. For this reason it would be impossible in principle to entirely replace any one of the mechanical
properties with rheometer values; in fact, crystallinity has dominant effects on the mechanical properties of
crystallization rubber.

2) Some of the mechanical properties have moderate but not high correlations with rheometer values. These
are 300% Modulus, JIS Hardness, Elongation, Compression Set, Tearing Test (Type A) by JIS, etc.

3) The substitution of rheometer values of chloroprene rubber for its mechanical test values should be
confined to a relatively narrow range of rubber grades, which are of the same kind and has about the

same crystallinity.
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Fig. 1 Schematic Diagram of Rheometer Made by Toyo Seiki Co
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Table 1 Test Samples and Their Brands

Compound ingredient Brand Input date
K—1 A 1967. Nov.
Chloroprene rubber (Extrusion grade) -.+e-------« w B 1967. Sept.
M—40 C 1967. Sept.
Chi b K—2 A 1967. Nov.
oroprene rubber
(Low temperature resistance grade) """ WRT B 1967. Sept.
S—40 C 1967. Sept.
K—3 A 1967. Nov.
Chloroprene rubber (High loading grade)--+++-++: WHV B 1967. Sept.
M—120 C 1967. Sept.
Mgo ......................................................... Kyomagu #150 1968. Jan.
ZIO -+ttt e e Sakaikagaku #1 1968, Jan.
SRF Carbon black ....................................... Seast S 1968 Jan_
Phenyl beta naphthylamine ---vecvvvieneeieieninn Nocrac D 1968. Jan.
2-mercaptoimidazoline -+« eveeereeiii Nocceler 22 1968. Jan.
StEATIC ACTA  rervvrerrrreerereremniiiaeiresreeeireiierennnns Wako First class 1968. Mar.
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Table 2 Original Data on Rheometer and Other Mechanical Properties (W Type)

_T;j—-ﬁ——u.‘ﬂ&ejif_‘_e“_t_ﬁ-___\ tlz]s]e]s|e | 7]8]° 0| n
Rheometer Value (kg-ecm) in 5 min Lag----- 35| 39| 44| 48| 51| 57| 25| 30| 36 41| 43
Rheometer Value (kg-cm) in 10 min Lag:---- 39| 42| 46| 49| 52| 58| 30| 34| 38 42 | 44
JIS HATANess e ereeererermemrnemnrssmnensneenemnees 62 62 64 55 54 56 50 52 52 52 56
JIS Hardness (after 30 sec pushing)------roore 45| 47| 46| 50| 50| 52| 40| 43| 46| 48 54
Tensile Strength (kg/cm?2) oeveorememmmmmmeees 219 | 229 | 233 | 224 | 224 | 230 | 178 | 178 | 186 188 | 203
Elongation (%) weereesessessemsmmsssisseseees 660 | 650 | 600 | 530 | 510 | 480 | 680 | 620 | 560 | 530 | 560
300% Modulus (kg/cm?2) «-reeeeerrmmemmmmmnereres 67| 771 84| 84| 92| 104 | 51| 55| 69 74| 77
Tearing Test Type A (kg/em) v 56| 57| 61| 47| 50| 51| 45| 48| 40 42 | 42
Tearing Test Type B (kg/cm) eeooeemeerereees 47| 49| 48| 49| 51| 49| 44| 44| 46 44 | 46
Liipke Resilience (%) rerereemmemsermmeemees 59| 50| 60| 60| 60| 60| 58| 59| 59 60 | 59
Compression Set (950 wwrrerrrerrrrmrmmmmmensnenenees 86| 73| 66| 46| 35| 24| 91| 8| 79 68 | 59
Permanent Set (Z5) rrrerererrersemsiaisiininane 33| 28| 14 8 8 71 27| 19| 11 9 8
Rheometer Value (kg-cm)--oemerreecmmnnmenases 30| 35| 42| 47| 50| 56| 17 25| 34| 40| 43

I s 12 | 13| 14|15 |16 |17 [ 18| 19 | 20 | 21 | 22
Rheometer Value (kg-cm) in 5 min Lag - 47| 49| 51| 52| 54| 54| 58| 54| 57 61| 64
Rheometer Value (kg-cm) in 10 min Lag---- 48| 51| 52| 52| 54| 55| 58| 57| 60 62| 65
Jis Hardness -« ereeeemerenserarssansuennanrseiennenes 56 58 60 62 62 64 64 62 64 58 60
JIS Hardness (after 30 sec pushing)-«ee--eeeee 50| 52| 50| 52| 52| 53| 53| 54| 54 56 | 58
Tensile Strength (kg/em?2) eeorecmeeremrmmrrmrenes 192 | 250 | 241 | 232 | 232 | 230 221 | 223 | 226 | 225 | 220
Elongation (Zg) «reereemserrrrmrremrmmmnssnenenes 480 | 600 | 560 | 540 | 530 | 530 | 510 | 530 | 450 440 | 410
300% Modulus (kg/em?) «weeeemerrreermes o1| 86| 96| 93| 97| 95| 89| 101 | 112 123 | 133
Tearing Test Type A (kg/cm) --oeeeeeeeeeeee 49| 51| 50| 50| 52| 56| 48| 41| 44 38| 34
Tearing Test Type B (kg/em) --ooooreveeeeee 44| 49| 43| 50| 49| 48| 48| 54| 54 51| 47
Liipke Resilience (%g) crorerrreerrmemreees 59| 59| 58| 58| 57| 56| 56| 62| 62| 62 62
Compression Set (Zg)-wreererermmmismeneneeesees 43| 61| 42| 34| 31| 20| 27| 67| 57| 43 32
Permanent Set (94) reeeeserremsinneeesnensanes 61 14 7 4 5 4 4 7 5 4 4
Rheometer Value (Kg-cm)«-reemerermmremnmeneee 46| 39| 49| 52| 53| 54| 56| 49| 54| 60 64

I R — i No.- | 23| 24 |25 | 26 [ 27 | 28 |20 | 30 |31 | 32 | 38
Rheometer Value (kg-cm) in 5 min Lag .- - 66| 70| 50| 54| 58| 61| 63| 67| 52 53| 54
Rheometer Value (kg-cm) in 10 min Lag----- 66| 70| 54| 56| 59| 62| 64| 68| 53 54 | 54
]IS THardness -e«rvereeermrrernreaermerienraieen 60 60 58 60 60 62 62 62 60 60 60
JIS Hardness (after 30 sec pushing):----er--ee 57| 55| 52| 55| 55| 58| 58| 58| S3 54 | 54
Tensile Strength (kg/cm?2) oooeeeemenreaeereneeee: 299 | 216 | 221 | 203 | 212 | 203 | 204 | 202 | 237 | 233 228
Elongation ((9g) -«ereerrrremseessrrersnsseesnmnenes 420 | 400 | 530 | 470 | 440 | 410 | 400 | 380 | 550 510 | 500
300% Modulus (kg/em?2) «overrvrermreeieennsrenes 136 | 154 | 93| 98| 116 | 127 | 128 | 148 | 103 | 106 106
Tearing Test Type A (kg/em) «ooeeereeeeeees 35| 33| 50| 40| 39| 39| 33| 29 48 | 44| 46
Tearing Test Type B (kg/cm) «ooereeereeeeene 47| 43| 50| 51| 46| 46| 49| 47| 52| 53 50
Liipke Resilience (25) rerrermrommrmsenseeees 62| 62| 61| 61| 61| 61| 61| 61| 59| 59 57
Compression Set (Zg)rrerrrermrrrrerermnssemeennees 23] 18] 69| 60| 49| 39| 30| 24| 55| 44 37
Permanent Set (%) -eeweeerrremmresesamneenies 4 4 7 5 4 4 3 ) 5 3 3
Rheometer Value (Kkg-cm)- eoeomerrmreareneee 66| 67| 44| 50| 56| 60| 62| 64 48 | 52
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RY7ua /L ydLDLF X~ &~ nERihi & #HEHEE OB (R 25

Table 2 (Continued)

35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44

56| 57| 56| 61| 63| 64 64| 64| 67| 69
56 57| 61| 62| 63| 64| 64| 64| 69| 71
60| 60| 62| 64| 64| 64| 64| 65| 62| 64
54| 56| 58| 59| 60| 61| 59| 62| 58| 58

220 | 214 | 232 | 220 | 218 | 216 | 203 | 211 | 205 | 210
470 | 460 | 450 | 450 | 370 | 360 | 330 | 330 | 420 | 400
112 [ 109 | 139 | 152 | 172 | 175 | 183 | 185 | 126 | 148

42| 43| 40| 38| 33| 32| 29| 27| 36| 33
52| 50| 50| 50| 47| 44 | 44| 46| 47| 46
98| 57| 63| 63| 64| 64| 64| 63| 62| 63
28| 25| 47| 37| 29| 20| 16| 14| 49| 40

55| 57| 52| b6 | 62| 64| 64| 64| 62| 67

46 | 47 | 48 | 49 50 | 51 | 52 [/ 53 | 54

lom T ——periment No. ] 5y
Rheometer Value (kg-cm) in 5 min Lag - 55
Rheometer Value (kg-cm) in 10 min Lag------ 55
JIS HArdness -« «coveeereereermereaeereasseireaeaens 60
JIS Hardness (after 30 sec pushing):.:we-eeeee 55
Tensile Strength (kg/ecm2) voevoriervnraeiininnnn 219
Elongation (24) --oceevriimiviiniiin 480
300% Modulus (kg/em2) «ooiorvrererimnanieennnn 105
Tearing Test Type A (kg/cm) -o-oovvevevennnnn 43
Tearing Test Type B (kg/cm) «oovveevirerennnn 55
Liipke Resilience (%) -ooevrvrrroimereminninnnn. 57
Compression Set (25 )« oeerrrrrereeiimiinniniinn. 31
Permanent Set (Z5) wrrermmvemmei 4
Rheometer Value (kg-cm) e eeeremneiemni 55
o —————___ Experiment No. 45
[tem e —

Rheometer Value (kg-cm) in 5 min Lag - 72
Rheometer Value (kg-cm) in 10 min Lag.---- 73
JIS HArdness:--«--+ceeeseeesrersremseemssresisasssen 65
JIS Hardness (after 30 sec, Pushing) e 60
Tensile Strength (kg/em?2) «oooovvviiinninn 201
Elongation (%) «eerreeeeeriremeammiieeeeniiinenns 360
300% Modulus (kg/cm2) «eeerererereriarerenen. 157
Tearing Test Type A (kg/em) «-oooveevervinnnn 33
Tearing Test Type B (kg/cm) «-evvvvveinnnnn. 41
Liipke Resilience (Z5) evvveerremmooniercnnanennnn. 62
Compression Set (%) ................................. 29
Permanent Set (%) ................................. 2
Rheometer Value (kg-cm):- eeeveeeennereeienninnn, 71

209 | 193 | 203 | 226 | 217 | 202 | 208 | 202 | 190
340 | 340 [ 320 | 450 | 420 | 370 | 360 | 350 | 330
176 | 164 | 185 | 126 | 149 | 151 | 167 | 162 | 166

74| 75| 78| 65| 67| 69| 70| 71| 72
74| 76| 79| 67| 68| 69| 70| 71| 72
68| 67| 63| 62| 62| 61 62| 61| 62
62| 62| 62| 58| 58| 60| 61| 60| 61

32| 26| 26| 43| 40| 37| 32| 31| 30
42 40| 40| 53| 51| 49| 44| 42| 46
62| 63| 62| 62| 62| 62| 62| 62| 61
20| 16| 15| 48| 40| 32| 25| 20| 18

74| 74| 76| 62| 65| 68| 70| 71| 72
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Table 3 Correlation of Rheometer Values with Other Mechanical Propertis of CR
(Variance Analysis by One Way Lay Out)

Item

DF S8 MS FO 959
Confide—
Degrees Sum Mean F-Ratio Contribution |nce
of Freedom | of Squares Squares Ratio Limits

Rheometer Value (in 5 min Lag) 2 5,443.11 2,721.56 79.30 74.7 2.77

Gross Error 51 25.3

Total 53 100.0

Rheometer 100.0

Gross Error 0.0

Total 100.0

Rheometer (in 10 min Time Lag) 2 4,769.33 2,384.67 76.71 74.1 2.64

Gross Error 51 1,585.50 31.09 25.9

Total 53 6,354.83 100.0

JIS Hardness 2 276.93 138.46 14.34 33.5 1.47

Gross Error 51 492.28 9.65 66.5

Total 53 769.20 100.0

JIS Hardness (after 30 sec. pushing) 2 964.78 482.39 53.19 66.3@ 1.43

Gross Error 51 462.56 9.07 33.7

Total 53 1,427.33 100.0

Tensile Strength 2 1,924.70 962.35 4.24 1.09 7.13

Gross Error 51 11,582.56 227.11 89.1

Total 53 13,507.26 100.0

Elongation 2 344,359.26 | 172,179.63 77.45 74.3® 22.31

Gross Error 51 113,383.34 2,223.20 25.7

Total 53 457,742.60 100.0

300% Modulus 2 52,574.33 26,287.17 80.58 75.0@ 8.55

Gross Error 51 16,637.00 326.22 25.0

Total 53 69,211.33 100.0

Tearing Test A 2 2,464.98 1,232.39 42.43 61.0 2.55

Gross Error 51 1,481.22 29.04 39.0

Total 53 3,946.00 100.0

Tearing Test B 2 247.81 123.91 13.87 32.7 1.41

Gross Error 51 455.61 8.93 67.3

Total 53 703.43 100.0

Liipke Resilience 2 86.33 43.17 14.37 33.5 0.82

Gross Error 51 153.17 3.00 66.5

Total 53 239.17 100.0

Permanent Set 2 966.33 483.17 18.35 39.6 2.43

Gross Error 51 1,342.50 26.32 60.4

Total 53 2,308.83 100.0

Compression Set 2 13,021.04 6,510.52 39.65 59.3® 6.06

Gross Error 51 8,365.72 164.03 40.7

Total 53 21,386.76 100.0
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Table 4 Summary of Correlation (Showed by p) of Rheometer’s in Time Lag with

Mechanical Properties

;mNerty Hardness Elongation 3002 Modulus | Tearing Test A | Compression Set
T

0 (min) 66.3 74.3% 75. 0% 61.0% 59.3

5 (min) 66.3 73.0 75.0% 57.1 59.5%

10 (min) 67.5% 72.6 68.9 60.3 44.3

* The asterisks denote the maximum contribution ratios of Rheometer values among three levels of
time lag to mechanical values, that is, the highest correlation with mechanical properties of

cured rubber.
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Table 5 Correlation of 300% Modulus Showed by Contribution Ratio e (%
with Other Mechanical Properties of CR

\ Elongation Hardness TearingTest A | Compression Set | Permanent Set
300% Modulus 76.5% 69.5% 67.0% 72.6% 39.5%
Tensile Strength 1.3% - —- - —
Tearing Test B 2.9% 3.2% 1.6% 1.6% 4.1%

Table § Correlation among Various Mechanical Properties of CR

Assumed  factor Properties Contribution Ratio
Tensile Strength x Elongation Tearing Test A 47.2
Tensile Strength x Elongation Tearing Test B 25.1
Tensile Strength Tearing Test A 32.6
Tensile Strength Tearing Test B 30.7
Tearing Test A Tearing Test B 19.2
Permanent Set Compression  Set 50.2
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Table 7 Original Data of Rheometer and Other Mechanical Test Values of WHV
Type for High Carbon Loading

—___[‘t;—x__ﬂ________ﬁxperiment No. 1 9 3 4 5 6 7 " 9 0 "
JIS Hardness 53 54 53 56 55 55 55 54 56 58 58
JIS Hardness (after 30 sec. pushing) 59 58 57 60 59 58 58 58 60 60 61
Tensile Strength (kg/cm?) 239 | 241 | 236 | 225| 245 | 235 | 271 | 211 | 216 | 271 | 211
Elongation (%) 623 | 583 | 532 | 500 | 501 | 484 | 524 | 519 | 430 | 485 | 410
3002 Modulus (kg/cm?)

Tearing Test Type A (kg/cm) 56 59 56 51 53 52 54 52 55 53 49
Tearing Test Type B (kg/cm) 69 59 68 60 62 63 55 52 50 49 48
Liipke Resilience (%) 64 64 63 64 65 64 64 64 64 64 64
Compression Set (%) 75 67 53 45 35 28 64 56 46 36 30
Permanent Set (%) 28 18 13 8 7 6 6 4 3 3 2
Rheometer (kg-cm) 36 41 46 50 53 60 44 49 54 58 60

o Eeperiment No. 12| 13|15 6| 17|82
JIS Hardness 59 48 51 55 55 57 58 60 62 62 62
JIS Hardness (after 30 sec. pushing) 61 54 56 58 58 60 62 63 64 64 64
Tensile Strength (kg/cm?) 216 | 248 | 248 | 245 | 251 | 252 | 249 | 216 | 220 | 180 | 203
Elongation (%) 420 | 634 | 586 | 512 | 490 | 477 | 472 | 368 | 382 | 272 | 319
300% Modulus (kg/cm?)

Tearing Test Type A (kg/cm) 49 57 59 56 48 46 46 58 44 40 40
Tearing Test Type B (kg/cm) 47 56 58 58 54 53 55 54 59 50 53
Liipke Resilience (%) 63 62 62 62 60 60 58 66 65 66 67
Compression Set (%) 24 67 53 34 28 25 22 51 44 29 26
Permanent Set (%) 2 12 9 8 5 4 4 3 3 2 2
Rheometer (kg-cm) 65 40 46 53 60 62 65 57 62 66 69

e ——periment No. g5 | a4 | 25 | 26 | 27 [ 28 | 20 | 30 | 31 | 32 | 3
JIS Hardness 63 64 59 61 61 62 62 62 59 58 58
JIS Hardness (after 30 sec. pushing) 64 66 62 64 63 64 64 64 60 60 60
Tensile Strength (kg/cm?) 171 214 | 212 | 209 | 194 | 132 | 200 | 205 | 251 | 246 | 254
Elongation (%) 348 | 290 | 408 | 362 | 475 | 252 | 320 ( 331 | 478 | 443 | 444
3002 Modulus (kg/em?)

Tearing Test Type A (kg/cm) 40 43 49 43 37 38 38 41 56 59 56
Tearing Test Type B (kg/cm) 49 44 55 53 49 50 48 44 57 61 57
Liipke Resilience (%) 66 66 65 64 65 66 65 66 64 64 63
Compression Set (%) 23 18 52 44 32 25 22 17 45 37 30
Permanent Set (%) 3 2 3 3 4 2 3 3 5 4 4
Rheometer (kg-cm) 71 75 55 59 64 67 69 73 55 59 63
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Table 7 (Continued)

| L Seeecy “Xperiment Jg. 34 | 35 | 3 |37 |38 | 30 | 40| 41| 42| 43| a4
JIS Hardness 59 58 59 64 64 65 65 67 65 65 66
JIS Hardness (after 30 sec. pushing) 62 61 60 68 68 68 68 68 67 68 68
Tensile Strength (kg/cm?) 240 | 234 | 260 | 206 | 188 | 150 | 181 | 197 | 171 | 163 | 158
Elongation (%) 426 | 388 | 396 | 342 | 289 | 236 | 270 | 285| 266 | 298| 284
300% Modulus (kg/cm?2)
Tearing Test Type A (kg/cm) 44 45 45 39 36 30 31 34 32 36 33
Tearing Test Type B (kg/cm) 55 52 54 53 50 53 47 47 47 47 43
Liipke Resilience (%) 62 63 61 66 66 66 67 69 67 66 66
Compression Set (%) 26 22 19 41 33 24 21 18 16 36 29
Permanent Set (%) 2 2 2 3 2 2 2 2 1 2 2
Rheometer (kg-cm) 64 65 67 63 67 70 74 76 78 64 68

e Experiment No, 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54
JIS Hardness 66 67 66 66 61 64 65 65 66 65
JIS Hardness (after 30 sec. pushing) 68 68 68 68 64 66 66 66 67 66
Tensile Strength (kg/cm?) 151 | 145 | 141 | 133 | 179 | 181 | 165 | 165 120 | 148
Elongation (%) 254 | 256 | 224 | 242 | 312| 320 | 268 | 268 | 229 | 239
300% Modulus (kg/cm2)
Tearing Test Type A (kg/cm) 31 26 26 30 42 41 33 35 31 27
Tearing Test Type B (kg/cm) 41 37 35 38 46 44 49 46 40 41
Liipke Resilience (%) 66 67 67 67 66 66 65 65 66 64
Compression Set (%) 23 19 17 15 39 33 25 20 17 13
Permanent Set (%) 2 2 1 1 2 2 2 2 1 1
Rheometer (kg-cm) 72| 74| 75| 78| 64| 67| 70| 73 74| 76

Table 8 Correlation of Rheometer Measurements with Other Mechanical Properties of CR (WHV
Type). Variance Analysis by One Way Lay Out Method

0 959 P 9%
Item Contribution |Confidence Item Contribution |Confidence

Ratio (%) | Limits Ratio (%) | Limits
Rheometer 79.1 Liipke Resilience 29.1

Gross Error 20.9 2.23 || Gross Error 70.9 0.80
Total 100.0 Total 100.0
Tensile Strength 48.3 Compression Set 65.9

Gross Error 51.7 13.68 || Gross Error 34.1 4.15
Total 100.0 Total 100.0
Elongation 62.9 Permanent Set 28.1

Gross Error 37.1 32.69 | Gross Error 71.9 1.85
Total 100.0 Total 100.0
Tearing Test A 74.3 JIS Hardness 64.2

Gross Error 25.7 2.37 || Gross Error 35.8 1.31
Total 100.0 Total 100.0
'(I;earing Test B 47.5 JIS Hardness (after 30 sec, pushing) 58.4

ross Error 52.5 2.50 Gross Error 41.6 1-18
Total 100.0 Total 100.0
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Table 9 Correlation of Rheometer Measurements
with Other Mechanical Properties of
WRT Type (Variance Analysis by One
‘Way Lay Out Method

Tensile Strength (kg/em?)

\
170
P 959 i WRT type WHYV type
Item Contribution [Confidence 60 35 45 55 65 75
Ratio (%) Limits Rheometer Value
Tensile Strength 13.2 Fig. 2 Tensile Strength vs. Rheometer Value
Gross Error 86.8 1.64
Total 100.0
300% Modulus 76.3 00
Gross Error 23.7 6.68
Total 100.0
Elongation 73.0 500
Gross Error 27.0 24.81
Total 100.0 g
400
Tearing Test A 57.7 §
Gross Error 44.3 2.71 % ;
2 type
Total 100.0 i S
300 WRT type WHV type
Tearing Test B 46.7
Gross Error 53.3 1.70
Total 100.0 W a5 55 6 75
Compression Set 35.6 Rheometer Value
grosi Error 64.6 6.97 Fig. 3 Elongation vs. Rheometer Value
ota 100.0
Permanent Set 32.1
Gross Error 67.9 0.51 60
Total 100.0
JIS Hardness (after 79.3 8
30 sec. pushing) ) 591 50
Gross Error 27.7 1.26 =
Total 100.0 ‘é
401
JIS Hardness 64.6 2
Gross Error 35.4 0.81 :_
Total 100.0 § - A
Tensile Strength X 66.1 &=
Elongation ’ . W type
Gross Error 33.9 64.63 WRT lype
2 : : - : -
Total 100.90 ¢ 35 45 55 65 75
Rheometer Value
Fig. 4 Tearing Test A vs. Rheometer Value
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Fig. 5 Hardness at 30 sec. vs. Rheometer Value Fig. 7 Compression Set vs. Rheometer Value
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Fig. 6 300% Moduluss vs. Reometer Value Fig. 8 Hardness vs. Rheometer Value
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Table 10 Mechanical Test Values Having Moderate Correlation showed by Contribution
Ratio o (%) with Rheometer Values for CR

e

'Pr_operty . . .
Tensile : 300% Tearing |Compression Hardnese at
Gh Strength Elongation Modulous Test A Set Hardness 30 sec.
W type 10.9 74.3 75.0 61.0 59.3 33.5 66.3
WRT type 13.2 73.0 76.3 55.7 35.6 64.6 72.3
WHYV type 48.3 62.9 = 74.3 65.9 64.2 58.4
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