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ABSTRACT: The work aims to analyze the influence factors of dynamic and static friction coefficients of cigarette
printing during production, so as to improve the production efficiency. Under different process conditions and different
paper substrates, the cigarette prints with different production numbers in the same batch were randomly selected, and the
dynamic and static friction coefficients of the main printing surface were measured by MXD-01 friction coefficient meter.
On the same substrate, the static friction coefficient of the water-based varnish on the surface ranged from 0.375 to 0.405
and the dynamic friction coefficient ranged from 0.230 to 0.245. The static friction coefficient of the UV varnish on the
surface ranged from 0.350 to 0.375 and the dynamic coefficient ranged from 0.185 to 0.220. Under the same process con-
ditions, the optimal drying time was 2 hours, the static friction coefficient of the cigarette sample was stable at
0.380~0.400, and the dynamic friction coefficient was stable at 0.215~0.23. Under the same detection condition, the static

friction coefficient of white card paper ranged from 0.615 to 0.630 and the dynamic friction coefficient ranged from 0.470
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to 0.505, while the static friction coefficient of silver cardboard ranged from 0.560 to 0.595, and the dynamic friction co-
efficient ranged from 0.430 to 0.465. Through comprehensive analysis, drying time, varnish drying mechanism and paper
characteristics all affect the friction coefficient of cigarette printing.

KEY WORDS: printed matter; friction coefficient; drying time; varnish drying mechanism; paper characteristics
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~ 4h 0.185~0.220 [SAY 2
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10 uv
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23+2 °C
50£5 %
27 cmx8 cm
8 cmx6.5 cm (5—6]
3 B 3—4
3—4
3.1 1
h 2 h
7] 0.230~0.246  0.430~0.448 1 h
0.220~0.235
0.410~0.430 2h
0.210~0.230 0.376~0.400 2h
1 Al UV A2
Tab.1 Comparison of static friction coefficient between water-based glazing A1 and UV glazing A2
W B o
5 10 25 60 80 105 155 210 247 293 335 360 390 410
US1  0.398 0.389 0.396 0.387 0.379 0.384 0.375 0.385 0.390 0.378 0.400 0.396 0.389 0.405
Us2 0373 0366 0372 0368 0.364 0.367 0.350 0.370 0375 0.365 0.364 0.374 0366 0.369
US1 US2 uv
2 Al UV A2
Tab.2 Comparison of kinetic friction coefficient between water-based glazing A1 and UV glazing A2
5 10 25 60 80 105 155 210 247 293 335 360 390 410
Udl 0.242 0.236 0.243 0.243 0.238 0.237 0.230 0.232 0.240 0.239 0.241 0.245 0.235 0.243
Ud2  0.218 0.220 0.214 0.216 0.217 0.215 0.208 0.207 0.210 0.194 0.187 0.206 0.185 0.213

Udl Ud2 uv
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16.1% 3h 4h
2h
2h 230 g/m? Cl 227 g/m?
C2 5—6
5—6
3.3
Cl 0.615~0.630
0.470~0.505 C2
0.560~0.595
0.430~0.465
11.1% 14.9%
3 B
Tab.3 Comparison of static friction coefficient of class B smoke mark under different drying time
5 16 27 38 43 56 66 73 84 100 117 128
uso 0.430  0.436 0.448 0.442 0.437 0.446 0.432 0.436 0.437 0.443 0.439 0.442
US1 0.413 0.424 0.427 0.410 0.421 0.419 0.417 0.430 0.425 0.423 0.417 0.420
Us2 0.398  0.389 0.396 0.387 0.379 0.384 0.376 0.385 0.390 0.378 0.400 0.396
US3 0.396  0.390 0.394 0.384 0.373 0.387 0.380 0.382 0.385 0.381 0.396 0.390
Us4 0.398  0.392 0.395 0.380 0.372 0.385 0.379 0.380 0.382 0.382 0.393 0.391
uso USl1 1h US2 2h US3 3h US4 4h
4 B
Tab.4 Comparison of kinetic friction coefficient of class B smoke mark under different drying time
T
JEE 45
5 16 27 38 43 56 66 73 84 100 117 128
Udo 0.242  0.236 0.243 0.243 0.238 0.237 0.230 0.232 0.240 0.239 0.241 0.246
Udl 0.233  0.230 0.235 0.239 0.231 0.227 0.220 0.226 0.224 0.232 0.235 0.237
ud2 0.226  0.225 0.225 0.228 0.227 0.218 0.210 0.226 0.212 0.226 0.229 0.230
uds 0.228  0.223 0.221 0.230 0.224 0.215 0.212 0.223 0.210 0.222 0.230 0.227
Ud4 0.225  0.224 0.223 0.226 0.220 0.212 0.210 0.220 0.211 0.222 0.227 0.225
Udo Udl 1h Ud2 2h Ud3 3h Ud4 4h
5
Tab.5 Comparison of static friction coefficient of different paper substrates
5
JEE 1%
1 6 11 14 22 30 35 49 55 72
US1 0.620 0.627 0.621 0.630 0.621 0.617 0.618 0.621 0.620 0.615
US2 0.595 0.587 0.575 0.568 0.560 0.584 0.590 0.587 0.573 0.569
USl1 [ORY
6
Tab.6 Comparison of kinetic friction coefficient of different paper substrates
T
JEE ¥
1 6 11 14 22 30 35 49 55 72
Udl 0.505 0.499 0.487 0.480 0.470 0.503 0.482 0.491 0.483 0.474
ud2 0.430 0.452 0.465 0.449 0.439 0.454 0.460 0.437 0.445 0.452
udl1 Ud2
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