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Appendix

2010 VISCOSITY CUP

PAUL N. GARDNER COMPANY,
* wy “Tn.
CONVERSION BETWEEN CENTISTOKES “V” AND SECONDS “T”: V = KT - C/T
K [0.875| 2.80 | 10.09 | 13.26 | 23.56 | 1.590 | 4.18 | 10.23 | 15.13 | 27.27 | 0.266 | 0.744 | 2.48 | 4.62 | 7.40 | 23.60| 2.31 | 3.70 | 11.8 | 0.85 | 2.32 | 5.39 | 18.9
[¢] 993 | 747 | 587 | 673 | 744 | 1070 | 760 | 575 | 545 | 540 | 157 | 300 | 385 | 275 | 200 | 204 | 550 | 400 | 408 | 175 | 190 | 185 | 210
MIN. Cs 10 19 64 79 161 15 39 63 97 219 2 12 25 29 53 215 29 34 77 1 19 35 167
MAX.Cs| 38 156 596 784 | 1401 78 238 604 899 | 1627 14 40 120 273 m 1413 | 273 m 1413 48 138 320 | 1125
STD.OIL) G610 660 | G200 | 6200 | 6350 | G20 660 | G100 | G350 | 6350 66 610 635 660 660 | G200 | G6O 660 | G200 | G20 | G35 660 | G200
TOLERANCE| 3% 3% 3% 3% 3% 5% 5% 5% 5% 5% 4% 4% 4% 4% 4% 4% 3% 2% 3% 2% 2% 2% 2%
CS/SEC.**| 1.3 3.3 105 | 139 | 242 2.0 4.5 11.0 | 155 | 27.0 0.4 1.0 2.0 5.0 7.8 25.0 2.5 3.8 12.5 0.9 2.5 103 | 19.0
GARDCO EZ™ ZAHN (ASTM) DIP CUP GARDCO $30/ZAHN SIGNATURE DIP CUP GARDCO MINI FORD DIP CUP GARDCO/FSHER DIP CUP
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 3 4 5 2
ITEM#| viezt | viEze | viEzs | vi-Eza | vi-Ezs | vi-2101 | vi2102 | vi-2103 | vi-2104 | vi-2105 | vi-3320 | vi-3321 | VI-3322 | VvI-3323 | vI-3324 | v1-3325 | Vi-3403 | vi-3404 | vi-3405 | vi-5001 | Vi-5002 | vi-5003 | vi-5004
FORMULA
(EFFLUX TIME IN SECONDS) (EFFLUX TIME IN SECONDS) (EFFLUX TIME IN SECONDS) (EFFLUX TIME IN SECONDS) (EFFLUX TIME IN SECONDS)
7.5 42.2
7.9 43.3
8.3 44.5
8.7 45.6
9.1 46.8
9.6 T 483
10.0 39.9 ﬂ/ \ 49.5
10.5 40.2 ‘ 51.0
1.1 40.6 52.9
11.6 4 _F'J 54.4 29.3
12.2 4 2 56.3 29.9
128 | 4 58.3 3014
13.5 4 60.5 311
14.1 42.7 31.7
148 | 432 31.0 324
15.6 43.8 31.3 33.1
16.4 44.3 31.6 33.9
17.2 44.9 31.9 ‘ 34.7
18.0 45.5 32.2 35.5
18.9 46.2 32.6 36.5
19.9 46.9 20.3 329 37.5 14.3
20.9 47.7 20.5 33.3 38.6 14.6
219 | 485 207 337 3956 1419
23.0 49.3 20.9 34.2 40.8 15.3
24.2 50.2 21.2 34.6 42.1 18.3 | 15.7
25.4 51.2 1.5 35.1 43.4 18.6 16.1
26.7 52.2 1.8 35.7 44.9 19.0 FORD 16.5
28.0 53.3 2.1 36.2 46.3 19.3 11.3 22.6 16.9
29.4 54.4 2.4 36.8 47.9 19.7 11.5 23.1 17.4
30.9 55.7 2.8 37.4 49.7 20.2 11.8 23. 17.9
32.4 57.0 3.1 38.1 | 51.4 20.6 12.0 4. }gg
34.0 58.3 23.5 38.8 It 53.3 21.1 12.2 4 .
35.7 59.8 23.9 39.5 f 55.3 21.6 12.5 m“ncu 5.1 19.6
37.5 61.4 24.3 40.3 18.7 57.4 22.1 12.8 MNI 5. 20.2
39.4 4.8 41.1 19.0 59.7 22.7 13.1 6. 20.9
41.4 5.3 42.0 19.3 62.1 23.3 13.4 26.8 21.6
43.4 5.8 43.0 19.6 'S 24.0 13.7 Hmn |]|P 27.5 22.4
45.6 6.4 44.0 20.0 24.7 14. 28.2 23.2
47.9 7.0 45.1 0.4 25.4 14, 9. 24.1
50.3 7.6 46.2 0.8 26.2 14 9. 25.0
528 8.3 47.4 12 27.0 15, 0 2519
55.4 9.0 48.7 1.7 27.9 15. 10.1 1 20.3 26.9
58.2 9.8 50.0 2.1 28.8 16. 10.5 2. 20.9 %g?
61.1 0.6 51.5 2.6 29.8 16.. 10.8 3. 21.5 ..
64.2 14 11.4 |GARDC 5311 3.2 11.3 |GARDCO 3019 17. 11 4. 2222 304
67.4 2.3 11.7 Ez"" 54.7 3.8 11.5 32.0 17 11.5 5.8 22.9 31.6
70.8 3.3 119 56.4 4.4 11.7 $90/ZAl 332 18.5 11.8 7.1 237 33.0
74.3 4.3 12.2 58.3 5.0 12.0 34.5 19.2 12.2 8.4 24.5 34.4
780 5.4 1214 60.2 57 1202 358 1955 1217 9.8 253 EEXS
81.9 6.5 12.7 10.9 26.5 12.5 37.2 20.6 13.1 41.2 26.3 10.3 37.5
86.0 7.8 13.0 11.1 27.2 12.8 38.7 21.4 13.6 42.8 27.2 10.6 39.2
90.3 9.1 13.3 11.3 28.1 13.1 40.3 22.2 14.1 44.4 28.2 10.8 40.9
94.8 40.5 13.7 11.5 9.0 13.4 41.9 23. 14.7 46.. 9.3 11.1 42.8
99.5 41.9 14.0 11.8 9.9 13.8 10.1 43.7 24. 15.2 48 0.4 11.5 44.7
104.5 43.5 14.4 12.1 0.9 14.2 10.4 45.5 25. 15.8 0. 1.7 11.8 46.8
109.8 45.1 14.8 12.4 2.0 14.6 10.6 47.5 26. 16.5 2. 3.0 12.2 49.0
115.2 46.8 15.2 12.7 3.1 15.0 10.9 49.6 27. 17.1 4. 4.3 12.5 51.3
48.7 15.7 13.0 4.3 15.5 11.2 51.8 28. 17.9 6.6 my 5.7 12.9 53.7
50.7 16.2 13.4 5.5 5.9 11.5 29. 18.6 9. \ 7. 13.4 56.2
52,7 6.7 13.8 6.8 6.5 11.9 30. 19.4 ’ 1 8. 13.8 58.9
5419 7.3 1222 8.3 7.0 12:2 32 203 4. 0. 1433 61.7 7.3
57.2 7.8 14.6 9.8 7.6 12.6 33. 21.2 7. 42. 14.8 8.5
59.6 8.5 15.0 41.3 8.2 13.0 35. 22.1 0. 44, 15.3 9.8
622 9.1 15.5 10.0 430 8.8 3.4 36.7 231 73. 46. 159 12
9.8 16.0 10.3 44.8 9.5 13.9 38.4 24.1 76. 48. 16.5 2.6 10.1
0.6 16.6 10.6 46.7 0.3 14.3 40.2 25.2 0.4 50. 17.2 4.2 10.5
13 7.1 10.9 486 1.0 1438 420 264 4.1 52. 178 5.8 10,9
2.2 17.7 11.2 50.7 1.8 15.4 44.0 27.6 8.0 55. 18.6 7.5 11.4
3.0 18.4 11.5 53.0 2.7 15.9 46.1 28.9 2.2 7. 19.3 9.3 119
4.0 19.1 11.9 55.3 3.6 16. 48. 30.3 10.1 6.5 0. 0.1 41.1 12.4
4.9 19.8 12.3 57.7 4.6 17.. 10.3 50. 317 10.5 101.1 3. 1.0 3.1 12.9
6.0 20.5 12.7 60.3 5.6 17. 10.6 53. 33.2 10.9 106.0 6.4 1.9 5.2 13.5
7.1 21.4 13.1 6.7 18.4 11.0 55. 34.8 11.4 111.1 9.6 2.8 7.4 14.1
8.2 22.2 13.5 7.8 19.. 11.4 58. 36.4 11.9 116.4 2.9 3.8 9.7 14.7
9.5 23.1 14.0 9.0 20. 11.8 61 38.2 12.4 122.0 76.4 4.9 2.1 15.4
0.8 24.1 14.5 0.3 21. 12.3 40.0 3. 0.1 6.0 4.7 16.1
2.1 25.1 15.1 1.7 21. 12.8 42.0 3. 3.9 7.2 57.3 16.8
36 26.2 156 301 22. 133 44.0 1. 8. 8.4 60.1 1756
5.1 27.3 16.3 4.6 23. 13.8 46.1 4. 2. 9.7 18.4
6.7 28.5 16.9 6.2 24. 14.4 48.4 5. 6. 1.1 19.3
5.4 297 7.6 7.8 261 15.0 50.8 6. 101. 2.6 202
40.1 311 18.3 9.6 27. 15.6 53.2 7. 106. 4.1 21.2
42.0 325 19.0 41.4 28. 16.2 55.8 7. 111 5.7 22.2
44.0 3319 1919 433 29 6.9 58.6 8.7 117.2 7.4 232
46.0 35.5 20.7 45.4 31. 7.7 61.5 9.6 123.0 9.2 24.4
48.2 37.1 21.6 47.5 32. 8.5 0.5 41.0 25.5
50.5 389 2255 498 34, 93 i 430 268
52.9 40.7 23.5 52.2 35.4 0.2 2. S T 45.1 28.1
55.5 42.6 24.6 54.7 37. 1.1 3. 47.3 29.4
58.1 44.6 25.7 57.3 39.4 2.0 4. b, 49.6 30.9
61.0 46.7 26.9 60.1 40. 3.1 6. FoRD. 2.0 32.4
49.0 28.1 42, 4.1 7., DIP GUP 4.5 34.0
51.3 29.4 44. 5.3 8. 7.2 35.6
53.8 30.8 47. 6.4 0. . 0.0 Pk 37.4
56.4 322 49.4 72z sl 2.9 ¥ 39.2
59.1 33.7 51.8 9.0 3. 6.0 41.1
62.0 35.3 54.3 0.4 4. 9.3 43.2
37.0 56.9 1.9 6. 72.7 453
38.8 59.7 3.4 8. G“ ncn 76.3 47.6
40.6 62.6 5.0 40. 80.0 49.9
42.6 6.7 42,1 STA nnnn 4.0 Gnnnco 52.4
44.7 8.5 44, Fun DIP 8.1 55.0
46.8 0.4 46. 2.5 57.7
49.1 23 48. 7.1 FISHER 60.6
51.5 4.4 51.1 101.9 nlp
54.0 6.6 53. 107.0
56.6 8.9 56.1 1123
59.4 1.3 58.9 117.9
FORMULA FORM! FORMULA FORMULA
*USE CONVERSIONS ONLY WITH GARDCO VISCOSITY CUPS HAVING CERTIFIED “K” AND “C” VALUES AS SHOWN. *%CUP MIDRANGE SENSITIVITY STATED IN CENTISTOKES PER EFFLUX SECOND.
‘;HHDL‘” Complete descriptive leaflets on each of the above twelve types of Viscosity Cups are available on request.
2010 Ask for Gardco Testing Instruments Catalog

Revision Includes 1-800-762-2478 + (954) 946-9454
46 Gardco Calibrated Viscosity Cups

962

Copyright © 2012 by ASTM International WwWw.astm.org



APPENDIX 963

6™ REVISION 6/10-3M

EQUIVALENT CHART

CUPS DESIGNED, MANUFACTURED AND SOLD BY
INCORPORATED (GARDCO)
— 2 _
OR T = (V +VV? + 4KC)/2K CENTISTOKES = CENTIPOISE/SPECIFIC GRAVITY
0.886 | 2.74 | 13.8 | 9.14 |0.133 |0.372 | 1.24 | 2.31 | 3.70 | 11.8 |0.443 | 1.37 | 6.9 |21.78 | 457 | 0.85 | 2.32 | 539 | 189 | 1.55 | 4.82 |20.75 | 139 K
100 | 100 | 285 | 226 | 313 | 600 | 770 | 550 | 400 | 408 | 200 | 200 | 570 | 306 | 452 | 175 | 190 | 185 | 210 | 800 | 100 | 500 | 750 C
7 35 122 89 2 12 2% 29 3 77 5 19 [ 187 38 1 19 35 167 7 117 | 498 | 3445 |[MIN.Cs
42 149 684 545 14 40 120 273 1413 163 136
G10 G10 6200
2%
12.5
GARDCO/1SO DIP CUP GARDCO STANDARD FORD GUP GARDCO/1SO CUP GARDCO/FASHER STANDARD GARDCO/PARLIN CUI
Amm___6mm 2 3 4 5 4mm___6mm mm 3 4
VI-6023 | VI-6024 | VI-6026 | VI-7024 | vI-3300 | VI-3301 | VI-3302 | VI-3303 | VI-3304 | VI-3305 | VvI-6003 | VI-6004 | VI-6006 | Vi-6008 | Vi-7004 | vi-5021 | vi-5022 | vi-5023 | vi-5024 | vi-9002 | vi-9004 | vi-9006 | Vi-9008
FORMULA FORMULA FORMULA FORMULA
| (EFFLUX TIME IN SECONDS) (EFFLUX TIME IN SECONDS) (EFFLUX TIME IN SECONDS) (EFFLUX TIME IN SECONDS) (EFFLUX TIME IN SECONDS)
15.7 843 313 53 75
16 86.6 320 5.4 7.9
16! 88.9 32:6 .6 83
16 912 332 7 8.7
16 9356 339 '8 911
17, 96.6 34.7 0 9.6
17, 99.0 353 2 1010
1811 102.0 36.2 21.8 4 10.5
1816 105.7 372 223 . i1
19.0 108.8 8.7 381 227 16
195 11256 9.8 391 232 i 1222
0.1 116.4 0.9 40.1 o 37 7. 12:8
0.7 1210 2.2 414 2.3 7. 13’5
1. 3.4 425 4.9 7 14.1
1 4.7 437 5.5 14:8
2 6.3 452 6.2 15.6
3. 7.9 6.7 6.9 i 164
7 9.5 482 277 2 17.2
4, 11 49.7 284 29. 1810
257 729 s1.4 GARDCO| 555 2 18.9
6.7 75.0 53.4 21.4 0.2 I 1919
7.7 77.1 55.3 21.9 DIN 12 4 209
8.7 792 57.3 25 2.2 i 219
9 16 59.5 23.1 33 230
1 4.2 36.5 61.9 23 4.4 242
2. 6.9 372 64.4 24.5 5.7 " 254
3. 9.7 37.9 67.0 253 7.0 6.5 267
4 2.7 386 69.7 26.0 8.3 6.9 \ 280
6. 5.9 395 72:6 2.9 9.8 7.4 4. 294
7. 9.3 203 75.7 7. 13 7.9 4 309
9.4 4 102.8 412 78.9 8.7 4219 .4 5. GARDCO 324
411 f 106.5 422 16.0 822 9.7 44.6 .0 6. 34.0
42.9 15.4 os 110.6 43.2 16.3 85.8 0.8 46.4 .6 10.0 7. PARLIN 357
44.8 16.0 1149 443 16:6 89.7 1.9 14.9 48.4 2 10:3 7 375
469 16.6 194 454 17.0 938 3.2 151 0.4 .9 0.6 8.7 392
49.0 17.2 1243 46.7 17.4 98.1 4.5 15.5 2.6 6 10.8 9.7 214
1719 480 178 1024 5.8 158 4.8 2.4 111 207 434
186 GARDCO 494 18.2 107.1 7.2 16.1 7.2 23.2 11,5 418 45.6
1914 0.8 1817 1122 8.7 165 9.8 2411 118 429 47.9
20.. DIN 2.4 19.2 117 40.3 16.9 2.5 25.0 12.2 44.1 50.3
21. 4.1 19.7 1229 420 173 25.9 1255 45.4 528
21 DIP 5.8 20.3 438 7.7 26.9 12.9 46 55.4
22. 7.7 209 4577 182 280 134 48. 582
23; 9.7 215 47.7 18.7 |1 138 49 61.1
24. 1.8 222 498 1912 4 1233 510 64.2
26. 4.0 229 52.0 198 1.6 14.8 53. 67.4
272 10. 6.4 237 4.4 204 3.0 15.4 55. 708
284 10 8.9 245 6.8 21.0 4.4 15.9 57 743
297 10’ 16 253 9.4 216 5.9 16. 59. 780
311 11 74.4 6.3 10. 2.1 223 7.5 17 61 81.9
325 11 77.4 7.2 10’ 5.0 17.3 231 9.2 17 63. 86.0
34, i1 0.5 8.2 10. 8.1 17.7 9 209 18 66. 90.3
35. 124 3.9 9.3 11! 12 18:3 2.7 428 19 68. 948
37. 12 7.4 0.4 11 746 18:8 5.6 447 20 71.4 99.5
39. 13 1.1 17 11 78.1 9.4 6.6 468 21 74.4 104.5
1. 13 5.1 3.0 12. 1.9 200 7.6 49.0 21 77.5 109.8
42 14 9.2 4.3 12! 5.8 207 ] 513 22 807 24.7 115.2
45, 14. 1036 5.7 12 9.9 214 2 53.7 23 84.2 259 121.0
7. 15! 7.3 134 4.3 2211 56.2 25 87.9 271 127.1
494 16 8.8 131 8.8 229 58.9 26 917 284 1334
51.8 16, 205 1a; 1037 238 61.7 27 958 298 201
54.4 12.3 17 423 14. 108.7 4.7 T 28. 100.1 312 47.1
12:8 18 442 15! 1140 5.6 i 29. 1045 327 54.4
13.3 19 462 15. 1196 6.6 " 31. 109.4 343 622
138 19 483 16. 12555 7.7 i 32! 10.1 359 703
14.4 20 50.5 17. 8 a1 34. 10.5 376 78.8
15.0 217 52:8 171 0 10.0 432 35! 10.9 395 87.7
15.6 227 552 181 2 10.4 453 37. 11.4 414 97.1
16.3 237 7.8 19. i5 10.8 47.4 39. 119 434 07.0
17.0 24.8 0.5 0. 9 11.2 49. a1 12.4 455 17.3
17.7 259 3.4 o 4 117 1. 43! 129 478 282
18.5 27.1 6.4 1. .0 12.2 4. 45. 135 50.1 39.6
193 284 9.6 o 8.6 12.7 6. 47.a 1211 526 51.6
~ | 202 29.7 2.9 3. 0.3 132 9. 497 14.7 552 64.1
211 311 76.4 4 4211 138 2. 52.1 15.4 57.9 77.3
22.0 326 0.1 6. 44.1 1a.3 5. 547 16.1 60.8 912
231 342 3.9 7.2 46.1 15.0 8. 57.3 16.8 638 *cupsa | 3058
24.1 358 8.0 8.4 482 15.6 71. 60.1 7.6 66.9 211
252 375 2.3 9.7 50.5 16:3 75.1 1814 702 OFF 37.1
26.4 39.4 6.8 11 529 17.1 78.7 19.3 737 ane 54.0
27.7 213 101.5 26 554 7.9 2.5 202 77.4 ¢! 71.7
29.0 433 106.5 4.1 10 18.7 6.5 212 812 90.2
30.4 454 1117 5.7 7 1915 0.7 2222 85.2 209.7
31.8 47.6 117.2 7.4 6 20.4 5.2 232 89.5 USE 430.2
334 499 9.2 7 214 98 244 939 FORMULA | 451.7
35.0 52.4 410 9 224 | 1047 255 98.6 474.3
36.7 54.9 4310 3 235 | 10919 268 1035 5.0 4981
38.4 57.6 45.1 76.9 246 | 1153 281 108.7 6.1 523.0
203 60.5 473 6 258 | 1210 294 1141 7.3 49.1
42.3 496 4.5 27.0 309 1198 8.6 76.6
443 2.0 8.7 283 32 125:8 0.0 05.4
465 4.5 3.0 29.7 34.0 1.4 35.7
L 488 7.2 7.6 3111 3556 2.9 67.4
0.0 1024 326 37.4 4.5 00.8
2.9 107.4 342 392 6.1 735.8
\ 6.0 1127 35.9 211 7.9 7726
1 93 1183 376 432 9.7 113
727 = 1241 39.5 453 216 51.8
GARDCO 76.3 213 476 437 94.4
0.0 4314 49.9 45.8 39.1
4.0 { 456 524 480 86.1
180 DIP 5.1 =3 47.8 55.0 0.4 1035.4
25 50.2 57.7 2.9 1087.2
7.1 52.7 60.6 5.4 114155
1019 GARDCO 55.3 8.2 119816
107.0 I 58.0 1.0 12585
11233 60.9 4.1 132155
117.9 63.9 7.2 1387.5
FORMULA FORMULA FORMULA__FORMULA
*FORMULA — USE FORMULA TO CONVERT VALUES BEYOND CHART LIMITS
The information contained herein, or supplied by us or on our behalf in any other manner is based
on data obtained by our own research and is considered accurate. However, NO WARRANTY IS
Made in the U.S.A. - Developed by Maynard R. Euverard, Physicist, 1989 EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF THESE DATA, THE RESULTS
. ) ) . . . TO BE OBTAINED FROM THE USE THEREOF, OR THAT ANY SUCH USE WILL NOT
2010 Revised Gardco Calibrated Viscosity Cup Equivalent Chart CAT. #VI-VCC-6 + Protected By Copyright INFRINGE ANY PATENT. This information is furnished upon the condition that the person receiv-
ing it shall make his own tests to determine the sutability thereof for his particular purpose.






