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COMBINED STATE BINDER GROUP ROUND ROBIN 2003
VISCOSITY by MANUFACTURER

Equipment 
Manufacturer

2003-2 
Rotational 
Viscosity 

(Pa.s) 
@135°C

2003-3 
Rotational 
Viscosity 

(Pa.s) @135°C

2003-4 
Rotational 
Viscosity 

(Pa.s) 
@135°C

Bohlin 0.396 0.987
Brookfield 0.38 1.022 0.403
Brookfield 0.39 1.095 0.41
Brookfield 0.388 1.117 0.418
Brookfield 0.337 1.055 0.42
Brookfield 0.398 1.127 0.429
Brookfield 0.387 1.088 0.425
Brookfield 0.381 1.096 0.431
Brookfield 0.385 1.114 0.418
Brookfield 0.388 1.106 0.437
Brookfield 0.398 1.125 0.425
Brookfield 0.382 1.096 0.402
Brookfield 0.388 1.082 0.423
Brookfield 0.4 1.167 0.463
Brookfield 0.383 1.05 0.4
Brookfield 0.375 1.017 0.403
Brookfield 0.413 1.375 0.443
Brookfield 0.376 1.076 0.432
Brookfield 0.372 1.02 0.41
Brookfield 0.378 1.13 0.416
Brookfield 0.392 1.03 0.443
Brookfield 0.395 1.128 0.43
Brookfield 0.38 1.075 0.432
Brookfield 0.385 1.012 0.395
Brookfield 0.381 1.106 0.444
Brookfield 0.388 1.055 0.418
Brookfield 0.393 1.095 0.41
Brookfield 0.38 0.105 0.426
Brookfield 0.398 1.125 0.433
Brookfield 0.342 1.115 0.355
Brookfield 0.39 1.175 0.425
Brookfield 0.39 1.082 0.42
Brookfield 0.381 1.113 0.438
Brookfield 0.385 1.088 0.416
Brookfield 0.375 0.953
Brookfield 0.388 1.129 0.425
Brookfield 0.375 1.02 0.405
Brookfield 0.368 1.188 0.4
Brookfield 0.317 1.23 0.412
Brookfield 0.398 1.135 0.425
Brookfield 0.378 1.152 0.475
Brookfield 0.365 0.938 0.386
Brookfield 0.394 1.098 0.44
Brookfield 0.39 1 0.41
Brookfield 0.385 1.032 0.418
Brookfield 0.385 1.095 0.408
Brookfield 0.335 1.183
Brookfield 0.389 1.02 0.443
Brookfield 0.375 0.1186 0.421
Brookfield 0.393 1.115 0.435
Brookfield 0.39 0.99 0.411
Brookfield 0.386 1.191 0.418
Brookfield 0.349 1.1 0.427
Brookfield 0.388 1.09 0.428
Brookfield 0.377 1.012 0.404
Brookfield 0.373 1.045 0.407
Brookfield 0.382 1.054 0.405
Brookfield 0.388 1.127 0.425
Brookfield 0.41 1.125 0.435
Brookfield 0.425 1.237 0.475
Brookfield 0.385 1.085 0.423
Brookfield 0.41 1.005 0.44
Brookfield 0.374 1.014 0.4
Brookfield 0.388 1.042 0.418
Brookfield 0.4 1.192 0.446
Brookfield 0.381 1.095 0.428
Brookfield 0.38 0.96
Brookfield 0.366 0.952 0.386
Brookfield 0.365 0.93 0.384
Brookfield 0.383 1.118 0.428
Brookfield 0.37 1.06 0.42
Brookfield 0.367 1.088 0.405
Brookfield 0.275 0.116 0.412
Brookfield 0.375 1.112 0.4
Brookfield 0.385 1.045 0.415
Brookfield 0.37 0.997 0.399
Brookfield 0.392 0.408
Brookfield 0.392 0.845 0.208
Brookfield 0.393 1.077 0.428
Average 0.3811 1.0431 0.4171
Std. Dev. 0.0205 0.2025 0.0311
Coef. of Var. 5.370 19.416 7.461
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COMBINED STATE BINDER GROUP ROUND ROBIN 2003-2
by VISCOMETER MANUFACTURER

Prepared by Wisconsin Department of Transportation 12/5/2003 Page 2

ROTATIONAL VISCOSITY
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COMBINED STATE BINDER GROUP ROUND ROBIN 2003-3
 by VISCOMETER MANUFACTURER
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ROTATIONAL VISCOSITY
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COMBINED STATE BINDER GROUP ROUND ROBIN 2003-4
by VISCOMETER MANUFACTURER
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ROTATIONAL VISCOSITY

0.20

0.30

0.40

0.50

0.60

Bo
hl

in
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld
B

ro
ok

fie
ld

B
ro

ok
fie

ld

SUPPLIER NUMBER

kP
a



COMBINED STATE BINDER GROUP ROUND ROBIN 2003
DSR by MANUFACTURER

Equipment 
DSR

2003-1 
Original 

DSR

2003-1 
RTFO 
DSR

2003-1 
PAV DSR

2003-2 
Original DSR

2003-2 
RTFO 
DSR

2003-2 
PAV DSR

2003-3 
Original 

DSR

2003-3 
RTFO 
DSR

2003-3 
PAV DSR

2003-4 
Origina
l DSR

2003-4 
RTFO 
DSR

2003-4 
PAV DSR

ARES 1.22 3.02 4,579 1.13 2.73 2,195 1.28 3.49 1,935 1.16 2.86 2631
ARES 1.23 2.92 4,567 1.15 2.76 2,232 1.25 3.36 1,786 1.18 2.91 2422
ATS 1.29 3.40 4,361 1.31 2.69 1,984 1.36 3.23 1,790 1.14 2.87 2658
ATS 1.30 3.14 4,460 1.27 2.43 2,165 1.14 3.22 1,672 1.14 2.96 2702
ATS 1.29 2.96 4,180 1.29 2.43 2,110 1.34 3.22 1,844 1.17 2.93 2231
ATS 1.27 2.89 4,151 1.27 2.78 2,015 1.34 3.37 1,823 1.16 2.93 2424
ATS 1.31 3.08 4,517 1.27 2.70 1,956

Bohlin 1.38 3.30 4,600 1.38 2.57 2,570 1.48 3.20 1,628 1.17 2.92 3188
Bohlin 1.17 2.09 4,761 1.16 3.63 2,222 1.17 2.95 1,406 1.14 3.21 2617
Bohlin 1.30 3.23 4,439 1.37 2.91 2,255 1.25 3.47 1,428 1.18 2.90 2634
Bohlin 1.18 2.63 4,660 1.18 2.48 2,420 1.26 2.90 1,632 1.21 2.74 3352
Bohlin 1.35 3.23 4,400 1.35 2.76 2,210 1.23 3.62 1,434 1.22 2.78 2784
Bohlin 1.38 3.06 4,540 1.28 2.95 2,252 1.23 3.15 1,717 1.19 3.09 2836
Bohlin 1.26 3.13 4,773 1.38 2.86 2,429 1.29 3.11 1,565 1.18 2.96 2740
Bohlin 1.31 3.24 4,283 1.35 2.72 2,680 1.28 3.08 1,718 1.21 3.01 2880
Bohlin 1.32 3.04 4,261 1.21 2.28 2,095 1.27 2.92 1,404 1.20 3.04 2155
Bohlin 1.21 2.94 4,497 1.25 2.64 2,492 1.45 3.30 1,555 1.30 3.07 3012
Bohlin 1.25 3.05 4,323 1.44 3.03 2,383 1.31 3.18 1,447 1.15 2.97 2746
Bohlin 1.44 3.08 5,157 1.14 3.84 2,169 1.38 3.25 1,664 1.28 3.14 2220
Bohlin 1.29 3.00 4,618 1.36 2.68 2,434 1.23 2.94 1,472 1.04 3.16 3043
Bohlin 1.32 3.12 3,924 1.31 2.81 2,593 1.31 3.08 1,449 1.15 2.92 2671
Bohlin 1.29 3.07 4,310 1.27 2.84 2,138 1.27 3.20 1,922 1.08 2.80 2671
Bohlin 1.36 2.76 4,791 1.33 2.84 2,427 1.30 3.11 1,401 1.21 2.99 2675
Bohlin 1.33 3.21 4,417 1.42 2.57 2,112 1.25 3.21 1,661 1.19 3.02 2368
Bohlin 1.22 2.85 4,832 1.34 2.78 2,460 1.27 3.17 1,648 1.18 2.98 2652
Bohlin 1.27 3.03 4,166 1.25 2.54 2,159 1.34 3.38 1,508 1.19 2.63 2625
Bohlin 1.07 2.31 4,677 1.23 2.74 2,583 1.26 2.99 1,293 1.16 3.14 2594
Bohlin 1.30 3.06 4,208 1.29 2.72 2,333 1.31 3.52 1,746 1.17 2.76 2391
Bohlin 1.43 3.70 4,990 1.23 2.43 2,650 1.28 2.86 1,536 1.13 2.88 2618
Bohlin 1.33 3.48 4,934 1.17 2.45 2,447 1.29 3.12 1,568 1.18 2.79 2178
Bohlin 1.39 3.45 5,158 1.32 2.74 2,524 1.12 3.34 1,652 1.19 2.76 3171
Bohlin 1.35 3.33 4,123 1.31 2.79 2,198 1.30 3.19 1,628 1.21 3.72 2474
Bohlin 1.30 3.06 4,580 1.30 2.55 2,234 1.27 2.92 1,619 1.11 3.22 2399
Bohlin 1.40 3.21 3,146 1.49 4.40 2,141 1.26 3.10 1,572 1.18 2.93 2599
Bohlin 1.22 3.22 3,068 1.36 3.19 1,484 1.07 3.06 1948
Bohlin 1.31 2.91 2,508 1.38 3.25 1,844 1.16 3.11 2928
Bohlin 1.66 3.66 1,988 1.29 3.29 2,006 1.07 2.93 2599
Bohlin 1.26 2.67 2,020 1.26 3.04 1,565 1.24 2.98 1991
Bohlin 1.32 2.80 1,993 1.38 3.32 1,579 1.14 2.77 2512
Bohlin 1.25 2.57 2,512 1.35 3.25 1,914 1.23 2.82 2906
Bohlin 1.39 3.00 2,315 1.29 2.95 1,615 1.17 2.94 3005
Bohlin 1.24 2.68 1.29 2.96 1,428 1.39 3.38 2497
Bohlin 1.41 2.60 2,702 1.29 3.25 1.19 3.17
Bohlin 1.38 3.52 1,637 1.23 3.12 2720

Paar Physica 1.31 3.17 4,224 1.28 2.78 2,149 1.31 3.23 1,581 1.13 2.99 2677
Paar Physica 1.26 2.88 4,216 1.34 2.93 1,884 1.30 3.46 1,410 1.23 3.18 2243
Paar Physica 1.35 3.20 4,154 1.23 2.79 2,383 1.32 3.40 1,525 1.22 3.33 2331
Paar Physica 1.30 3.14 4,000 1.38 2.89 2,323 1.35 3.09 1,456 1.21 3.15 2499
Rheometrics 1.21 3.12 4,215 1.28 2.75 2,202 1.28 4.14 1,850 1.15 3.38 3140
Rheometrics 1.22 3.04 4,158 1.23 2.61 2,198 1.32 3.11 1,820 1.09 3.11 2559
Rheometrics 1.24 3.27 4,172 1.24 2.62 2,142 1.19 3.29 1,942 1.13 3.21 2731
Rheometrics 1.24 3.01 4,248 1.27 2.60 1,967 1.36 3.37 1,502 1.16 3.23 2672
Rheometrics 1.24 2.97 3,987 1.21 2.53 2,029 1.30 3.07 1,589 1.17 3.36 2799
Rheometrics 1.19 2.97 4,309 1.25 2.51 2,268 1.27 3.51 1,512 1.19 2.94 2373
Rheometrics 1.21 2.52 2,125 1.29 3.38 1,727 1.18 3.13 2522

TA 1.29 3.10 3,685 1.23 2.79 2,162 1.17 3.28 1,318 1.17 2.97 2693
TA 1.27 2.93 4,341 1.24 2.62 2,632 1.28 3.00 1,710 1.18 3.07 2338
TA 1.35 3.20 4,353 1.32 2.77 2,041 1.30 3.22 1,454 1.15 2.98 3138
TA 1.20 2.98 4,451 1.10 2.60 2,487 1.15 3.47 1,394 1.18 3.08 2566
TA 1.27 3.09 3,750 1.24 2.74 1,896 1.10 3.59 1,204 1.15 3.06 3035
TA 1.29 3.04 4,639 1.23 2.74 2,032 1.27 3.55 1,537 1.14 3.13 1762
TA 1.22 2.93 3,989 1.31 2.67 2,098 1.31 3.30 1,914 1.18 3.14 2416
TA 1.39 3.31 4,014 1.32 2.92 2,827 1.24 3.11 1,497 1.24 3.34 3304
TA 1.24 3.05 3,898 1.23 2.72 1,949 1.19 2.32 1,203 1.16 3.08 2599
TA 1.32 3.34 3,695 1.38 2.76 3,103 1.33 3.31 1,461 1.18 3.32 2727
TA 1.26 3.10 3,710 1.58 2.89 2,683 1.15 3.32 1,491 1.36 3.41 1991
TA 1.23 2.70 4,230 1.26 2.73 1,946 1.24 3.45 1,559 1.17 3.09 1800
TA 1.30 3.07 4,153 1.21 2.49 2,503 1.32 3.84 2,058 1.11 2.59 2912
TA 1.31 3.16 4,898 1.32 2.87 2,894 1.28 3.55 2,019 1.27 3.50 3259
TA 1.28 3.03 4,032 1.27 2.81 3,069 1.27 3.04 1,385 1.17 2.99 3124
TA 1.28 3.16 5,115 1.29 2.69 1,919 1.21 3.22 1,608 1.13 2.74 2484
TA 1.35 3.12 4,406 1.25 2.68 2,471 1.21 3.18 1,569 1.18 3.12 2825
TA 1.22 2.89 3,832 1.25 2.80 2,377 1.26 3.58 1,567 1.19 3.00 2565
TA 1.21 2.99 4,037 1.21 2.72 2,041 1.26 3.45 1,664 1.16 3.14 2527
TA 1.43 3.47 4,395 1.23 2.79 1,994 1.51 3.61 1,672 1.13 3.11 2456
TA 1.33 3.35 4,932 1.30 2.99 2,716 1.32 3.28 1,827 1.20 3.45 3182
TA 1.26 2.93 4,401 1.28 2.89 2,739 1.23 2.67 1,001 1.18 3.51 2704
TA 1.41 2.87 1,981 1.28 3.24 2732
TA 1.16 2.46 2,217 1.12 2.90 2167

Thermo Haake 1.30 3.18 3,882 1.39 3.85 1,568
Thermo Haake 1.35 3.88 1,343
Average 1.29 3.07 4342 1.29 2.78 2,309 1.29 3.26 1,599 1.18 3.05 2,628
Std. Dev. 0.0675 0.2416 385.8477 0.09 0.3123 291.89 0.0733 0.273 200.096 0.057 0.210 339.379
Coef. of Var. 5.243 7.859 8.887 7.190 11.241 12.639 5.703 8.370 12.513 4.807 6.881 12.916
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COMBINED STATE BINDER GROUP ROUND ROBIN 2003-1
by DSR MANUFACTURER
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DSR - UNAGED
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COMBINED STATE BINDER GROUP ROUND ROBIN 2003
BBR RESULTS by MANUFACTURER

Equipment 
BBR

2003-1 
BBR S-
value

2003-1 BBR 
m-value

2003-2 BBR 
S-value

2003-2 BBR 
m-value

2003-3 BBR 
S-value

2003-3 
BBR m-

value
2003-4 BBR 

S-value

2003-4 
BBR m-

value

B
B
R
M
-

ATS 251 0.331 233 0.338 259 0.323 288 0.334
ATS 282 0.320 242 0.344 260 0.319 287 0.333
ATS 253 0.323 241 0.343 268 0.316 262 0.344
ATS 261 0.325 237 0.311 252 0.323 264 0.333
ATS 226 0.336 246 0.334
ATS 239 0.326 238 0.329

Cannon 236 0.314 235 0.327 251 0.312 276 0.327
Cannon 257 0.301 260 0.316 268 0.302 272 0.321
Cannon 260 0.310 234 0.325 258 0.316 279 0.323
Cannon 243 0.310 237 0.322 240 0.325 272 0.323
Cannon 245 0.311 240 0.314 240 0.316 270 0.320
Cannon 255 0.312 248 0.317 254 0.304 297 0.316
Cannon 242 0.312 240 0.314 233 0.315 269 0.313
Cannon 275 0.307 237 0.330 258 0.305 270 0.324
Cannon 246 0.310 231 0.314 246 0.311 268 0.316
Cannon 263 0.301 250 0.315 259 0.303 274 0.322
Cannon 244 0.319 231 0.324 255 0.316 256 0.328
Cannon 262 0.314 239 0.318 271 0.310 277 0.323
Cannon 243 0.322 241 0.325 253 0.309 281 0.327
Cannon 255 0.311 229 0.322 227 0.315 270 0.327
Cannon 242 0.319 233 0.325 239 0.314 283 0.333
Cannon 238 0.316 230 0.320 246 0.316 270 0.325
Cannon 269 0.308 252 0.312 259 0.303 281 0.311
Cannon 245 0.315 301 0.306 263 0.312 288 0.325
Cannon 264 0.310 237 0.317 286 0.309 270 0.328
Cannon 262 0.310 236 0.319 249 0.313 276 0.323
Cannon 268 0.302 249 0.315 252 0.311 281 0.316
Cannon 245 0.312 235 0.301 263 0.302 283 0.311
Cannon 261 0.308 232 0.312 260 0.299 284 0.313
Cannon 237 0.304 237 0.322 234 0.314 270 0.318
Cannon 266 0.314 248 0.314 253 0.309 268 0.320
Cannon 267 0.314 257 0.307 254 0.299 263 0.311
Cannon 242 0.310 240 0.323 260 0.320 243 0.318
Cannon 248 0.314 220 0.330 254 0.311 285 0.316
Cannon 255 0.306 238 0.316 231 0.305 269 0.323
Cannon 250 0.315 232 0.315 244 0.311 275 0.324
Cannon 242 0.313 231 0.323 236 0.317 276 0.322
Cannon 261 0.320 228 0.336 269 0.300 261 0.317
Cannon 263 0.312 234 0.311 234 0.315 281 0.336
Cannon 271 0.302 239 0.324 244 0.312 278 0.320
Cannon 243 0.314 231 0.327 242 0.314 265 0.332
Cannon 249 0.316 247 0.304 229 0.317 283 0.319
Cannon 248 0.326 247 0.312 240 0.319 269 0.328
Cannon 265 0.312 246 0.325 262 0.305 273 0.322
Cannon 263 0.320 265 0.324 250 0.312 271 0.322
Cannon 240 0.318 236 0.310 270 0.321 286 0.331
Cannon 256 0.312 227 0.326 242 0.312 264 0.322
Cannon 267 0.310 250 0.250 236 0.307 268 0.328
Cannon 245 0.324 251 0.318 264 0.314 273 0.327
Cannon 246 0.311 232 0.313 251 0.306 268 0.323
Cannon 246 0.311 231 0.320 242 0.318 271 0.322
Cannon 251 0.318 239 0.320 245 0.316 254 0.314
Cannon 249 0.328 242 0.311 261 0.311 261 0.320
Cannon 244 0.312 225 0.323 255 0.304 270 0.327
Cannon 270 0.310 235 0.309 230 0.310 266 0.319
Cannon 286 0.306 218 0.310 253 0.304 216 0.350
Cannon 260 0.308 251 0.321 253 0.307 282 0.323
Cannon 252 0.313 228 0.324 244 0.316 248 0.320
Cannon 248 0.320 230 0.331 237 0.326 267 0.328
Cannon 264 0.311 242 0.332 241 0.312 248 0.334
Cannon 265 0.323 237 0.314 237 0.303 262 0.317
Cannon 263 0.312 250 0.312 249 0.317 262 0.316
Cannon 275 0.311 251 0.310 243 0.304 269 0.316
Cannon 260 0.310 237 0.318 249 0.310 262 0.310
Cannon 216 0.330 241 0.319 261 0.315 280 0.324
Cannon 248 0.310 256 0.319 245 0.303 263 0.332
Cannon 242 0.320 258 0.303 283 0.328
Cannon 247 0.318 239 0.314 288 0.314
Cannon 229 0.333 266 0.322 280 0.330
Cannon 259 0.328 267 0.320 293 0.326
Cannon 255 0.322 261 0.300 298 0.328
Cannon 252 0.316 264 0.303 288 0.312
Cannon 244 0.318 233 0.323 284 0.320
Cannon 219 0.317 205 0.312 272 0.323
Cannon 234 0.317 242 0.308 252 0.321
Cannon 262 0.310 292 0.308
Cannon 291 0.302
Cannon 208 0.334
Cannon 325 0.314

Average 253.7733 0.3142 240.3107 0.319 250.1351 0.31 272.3604 0.323
Std. Dev. 12.8024 0.0073 12.0337 0.012 13.1621 0.01 16.1388 0.008
Coef. of Var. 5.045 2.320 5.008 3.669 5.262 2.146 5.926 2.485
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COMBINED STATE BINDER GROUP ROUND ROBIN 2003-1
by BBR MANUFACTURER
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COMBINED STATE BINDER GROUP ROUND ROBIN 2003-2
 by BBR MANUFACTURER
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COMBINED STATE BINDER GROUP ROUND ROBIN 2003-2
by BBR MANUFACTURER
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COMBINED STATE BINDER GROUP ROUND ROBIN 2003-3
 by BBR MANUFACTURER
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COMBINED STATE BINDER GROUP ROUND ROBIN 2003-3
by BBR MAUNUFACTURER
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BBR m-value
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COMBINED STATE BINDER GROUP ROUND ROBIN 2003-4
by BBR MANUFACTURER
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COMBINED STATE BINDER GROUP ROUND ROBIN 2003-4
by BBR MAUNFACTURER
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