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Abstract

The paper presents comparative results of experimental researches on roughness parameters Rk and Rpk to sanding surfaces with
wide belt and abrasive brush at the beech wood (Fagus sylvatica L.). The purpose of the research was to demonstrate that the
sanding surfaces with abrasive brushes, offers the same surface quality, as wide belt sanding surfaces, where dusting and
refinishing sanding operations were also conducted. The results lead to the optimization of sanding technology.
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Nomenclature

n revolution speed

u feed speed (similarly with f)

Rk parameter that assesses the processing roughness

Rpk parameter that assesses the raised fibres of wood
Hci height of initial contact

Mv revolution electromotor
Mu feed electromotor
h wood height

AlO Aluminium Oxide
SiC Silicon Carbide

1. Introduction

Wide belt sanding technique has to be effected in several steps, starting with an abrasive article with a coarser
particles ending with abrasive articles with finer particles. These results from the relationship associated between the
cut rate and the surface finish [6]. By sanding with wide belts applying these well-known techniques to the sanding
of wooden articles severe problems have been observed when trying to create a particularly smooth surface with a
roughness value below 2 um, the abrasive particles tend to be loaded rather quickly so that in industrial application
is not possible to utilize the finer materials, the sanding is especially limited to the grit sizes P180 or P220. What is
observed is that with these finer grit sizes the abraded material from the wooden articles comprising fibres cannot be
removed from the abrasive article or belt, it stays between the individual abrasive particles and inhibits further
abrasion. The result is a non-free cutting abrasive and increased frictional forces [8]. Another problem is that the
sanded wooden pieces show a significant number of loose fibres, these fibres are typically 10-50 um in length and
they are the cause for the following problem: these fibres are essentially loose when the surface is coated with
lacquer. They tend to lift up and cause protrusions in the lacquer layer, especially if this is thin enough so that either
a thicker layer of lacquer is needed or an additional sanding operation [4].

In the last 15 years in the wood processing industry appeared a new product the sanding brush [4], as a
consequence of necessity to improve the obtained sanded surfaces and for achieving less consumption of coating
materials and better finishing results. The innovative sanding method based on the principles of sanding which
fundamentally is different to the traditional methods. Instead of sanding by applying a constant pressure on the
surface the sanding with abrasive brushes is based on the principle by which the aggressive sanding is accomplished
by the speed of the revolving tool [7].

Thus, sanding brushes became a common tool used for sanding the wooden surfaces after wide belt sanding, and
tending to eliminate the necessity of hand sanding of the wooden products.

In the industrial practice, the sanding of wooden surfaces with brushes is performed to eliminate the microfibers
formed during sanding with wide belts [7]. Most producers of abrasives brushes propose sanding of raw wood
materials after wide belts with the same grit size or with a greater level, thus with grits equal or greater with P150,
P180, P220, as after this grits is usually applied the coating materials [4],[9].

The conducted research was made on the beech wood (Fagus sylvatica L.). Wooden samples were sanded with
abrasive brushes using different feed speed and revolving speed using grit sizes of P150, P180 and P220 of two
different abrasive types Silicon Carbide and Aluminium Oxide. Further were investigated the roughness using
Mitutoyo Surftest SJ-201 equipment using a stylus detector. The results conducted to high quality surfaces obtained
by brush sanding in comparison with the wide belts, the roughness parameters being 10 times smaller, and by
sanding with Silicon Carbide can be achieved a smaller roughness.

2. Objectives

The main aim of the experimental study presented in this paper was to determine the correlation between the grit
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of the abrasive brush and the roughness of the sanded wooden surface, as well as to compare the results with the
surface roughness obtained after sanding with wide belts. The roughness parameters analyzed in this paper are Rk -
Core roughness depth (parameter that assesses the processing roughness) and Rpk - mean height of the peaks
protruding from the roughness core profile[11], (parameter that assesses the raised fibers of wood) according to SR
EN ISO 13565-2:1999, as recommended by the [2],[10].

3. Method, materials and equipment

The material used within the present research consisted of radial timber specimens, as shown in the Fig. 1., cut
from the same beech (Fagus sylvatica L.) log, being one of the most common wood material used in furniture
industry [5].The moisture content of the specimens after drying, determined by means of a Pin-Free moisture-meter
was 10-12%.

\
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Fig. 1. (a) top view of a wooden log with the marked lines representing the timber board; (b) timber board with its faces.

Initially all the boards were sanded with wide belt at a speed of the belt 18m/s, while the feed speed was 4.5
m/min, done in several passes with an abrasive paper grit P80+P120+P150.0One third of the parts were then put
apart, while the other samples were sanded in a single pass with an abrasive paper grit of P180.0ut of these, the
samples were placed apart hereinafter, while the remaining samples were sanded with abrasive paper grit P220.

Each wooden board was trimmed into parts of approximately equal sizes (Length x Width x Thickness) (185 x 50
x 18 mm), so a total of 120 samples was obtained.

The samples which were sanded with wide belt of grit size P150 were further sanded with abrasive brush of the
grit P150, the other samples sanded with wide belt of grit P180 were sanded with brush of the grit of P180 and the
ones sanded with wide belt of grit P220 were sanded with brush of grit P220.

The sanding with brushes was performed on an experimental stand composed from a belt conveyor table driven
by an electric motor developing a feed speed between 3 and 6 m/min, and the cutting tool attached to an electric
motor positioned on an height adjustable stand, the sanding brush having a rotation speed between 450 and 700 rpm.
In the Fig. 2. (a) is the representation of the experimental stand, and in the Fig. 2. (b) are represented dynamical
forces implied in the stand.

Fig. 2. (a) Experimental stand; (b)Schematic view of the experimental stand.
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The main technical characteristics of the Experimental stand with brush sanding machine are as follows:

Abrasive type: Aluminium Oxide and Silicon Carbide
Abrasive grits: P150, P180, P220

Brush size: Radius x width = 105.5 x 49 mm

Lamellae length x width: 70 x 7 mm

Sanding height: Hci (Height of initial contact:) = 18 mm
Sanding speed: n =450 — 700 rpm

Feed speed: u =3 and 6 m/min

r” '

Sanding brush S ('
4 .
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L

Fig. 3. (a) View of the sanding brush; (b) the height of initial contact -Hci.

e 40 samples sanded with brush sanding of P150, initially sanded with wide belt of grit size P80+120+150
e 40 samples sanded with brush sanding of P180, initially sanded with wide belt of grit size P80+120+150+180
e 40 samples sanded with brush sanding of P220, initially sanded with wide belt of grit size P80+120+150+220

According to the recommendation of [3] the brush sanding was done in two steps, first sanding against the

direction of wood grain and second sanding with the grain direction, that method is applied to assure a cleaner cut,
by first sanding against the grain direction the majority of microfibers will be cut, raised up or bended, and by
second sanding in the direction of grain all the raised/bended microfibers will be removed.

The roughness of the 120 surfaces was investigated using Mitutoyo Surftest SJ-201equiped with stylus detector,

which scans the samples, as represented in the Fig. 4.(a). The working parameters of the equipment were as follows:

scan speed: 0.5 mm/s

the measured length: 12.5 mm

cut — off: 2.5mm

number of data in a sampling length: 1666
resolution: 3um

standard: ISO 1997

filter: PC50

profile: R
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Fig. 4. (a) Roughness measuring device; (b) Roughness parameter analyser — Rk, Rpk.
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The roughness profile was obtained after filtering the data with a Gaussian filter, automatically applied by the
software of the measuring device. For data analysis of the roughness parameters Rk and Rpk, as shown in the Fig.
4.(b), were used the MountainsMap software from DigitalSurf.

4. Results and discussions

After eliminating the aberrant errors and arranging in increasing order, the roughness values of the processed

surfaces obtained for the grit sizes P150, P180, P220 looks as shown in Tables 1,2 and 3 for Rk and Rpk values.

The average values of the obtained roughness for grit size P150 are presented in Table 1, and their graphic
representation is shown in Fig. 5.

Table 1. Roughness values of Rk and Rpk parameters for grit size P150.

Sample Aluminium Oxide — Rk/Rpk[pm] Silicon Carbide — Rk/Rpk[pm]

n[rpm] 450 700 450 700
u[m/min] 6 3 3 6

1. 11,01 2,04 11,3 206 1001 1,84 913 236 92 3,04 83 213 1234 303 113 231
2. 11,33 245 11,56 2,30 10,9 2,06 925 257 921 322 849 215 1244 325 11,83 240
3. 11,37 2,58 11,7 245 109 2,08 9,63 269 928 328 859 216 12,79 328 1248 252
4. 1,9 2,64 11,74 2,554 11,03 2,12 988 284 928 335 863 217 1281 3,60 1251 256
5, 1,9 2,80 11,74 2,61 11,03 224 10 285 934 337 897 223 1285 3,60 12,53 277
6. 1231 2,86 1193 2,77 112 228 10,1 289 943 342 9,16 237 13,19 3,67 12,69 283
7, 1231 2,97 12,09 277 1127 234 1024 310 9,66 3,61 934 237 1345 372 12,78 2,83
8. 12,53 3,08 12,12 2,79 11,32 2,71 10,55 333 978 3,65 935 237 1392 378 12,78 2.86
9. 12,55 321 125 295 11,39 2,75 10,61 341 10,57 3,93 944 251 1408 3,81 12,88 289
10. 12,58 326 12,58 309 114 284 1133 344 10,77 3,97 956 256 1434 383 13,17 290
11. 126 335 12,6 3,09 11,43 2,88 1141 347 10,82 400 9,68 2,63 1487 388 1324 294
12. 128 338 1266 320 11,5 28 11,6 355 10,87 4,08 9,75 268 1495 388 1327 3,8
13. 12,86 3,67 12,75 331 12,34 294 11,79 382 11,15 420 98 270 1499 400 13,72 326
14. 13,06 3,81 1281 336 12,38 3,07 119 384 1142 428 987 271 1512 405 13,83 332
15. 13,41 3,87 13,1 354 12,7 332 126 386 1149 431 1038 2383 1515 407 13,84 3,72
16. 13,72 3,97 13,15 360 12,77 332 13 398 11,59 435 10,66 290 1545 4,19 1387 3,75
17. 13,73 4,10 13,19 361 12,87 345 13,1 401 11,6 438 11,07 298 1568 441 141 3,77
18. 13,8 422 132 367 1325 3,56 1324 421 11,86 438 11,32 306 1645 443 1446 3,79
19. 14,46 427 1321 374 1341 3,59 1339 426 11,86 443 11,76 3,10 16,57 452 14,67 4,04
20. 1459 452 133 388 1348 3,61 1354 433 11,88 448 11,8 3,12 1664 465 1478 4,07
Average 1504 336 1246 3,07 1183 280 1131 344 1055 389 98 259 1440 388 1324 3,14

values
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Fig. 5. Roughness values of Rk and Rpk parameters for grid size P150.

Analyzing the data’s can be found the lowest values of Rpk roughness at the sanding regime with Silicon Carbide
at a revolution speed of 450 rpm and feed speed of 6 m/min with an average of 2.59 pum, followed with an average
value of 2.80um for the sanding regime with Aluminum Oxide at a revolution speed of 700 rpm and feed speed of 3
m/min, the upper limit of 3.89 pm obtained with Silicon Carbide sanding at a revolution speed of 450 and 700 rpm.
As an explanation, can be stated that the values are very close to each other, the lowest is 2.59 and the highest is
3.89 pm.

The obtained Rk roughness values varies between 9.8 and 14.40um, the lowest being obtained with Silicon
Carbide at a revolution speed of 450 rpm and feed speed of 6 m/min.

The average values of Rpk roughness for sanding with grit size of P180 are presented in the Table 2.

Table 2. Roughness values of Rk and Rpk parameter for grid size P180.

Sample Aluminium Oxide — Rk/Rpk[pm] Silicon Carbide — Rk/Rpk[pm]

n[rpm] 450 700 450 700

u[m/min] 3 6 3 6 3 6 3 6

1. 7,07 131 7,62 1,6 10,03 225 83 2,05 6,1 243 658 13 12,2 3 9,14 2,01

2 737 136 17 1,6 10,23 243 83 2,05 6,1 2,52 6,66 135 122 3,05 9,17 2,04
3 738 143 7,83 1,65 1029 245 831 214 6,16 259 6,78 137 12,63 3,06 9,52 2,1

4. 744 1,52 7,87 1,76 10,46 2,5 841 222 625 284 695 141 12,67 3,1 9,71 2,13
5. 747 1,54 7,93 1,95 1048 252 85 223 63 3,06 7 1,49 1284 3,12 9,73 2,2

6 7,6 1,7 8,03 2 10,72 2,52 8,62 233 631 3,13 7,04 1,61 13 3,18 9,73 2,21
7 7,62 2,01 8,06 2,08 10,76 254 8,72 235 635 3,15 7,11 1,65 13,27 328 10 2,26
8. 785 233 8,18 2,12 10,76 2,6 8,74 237 652 33 7,15 2,15 13,5 3,28 10,1 2,48
9. 8,09 233 857 2,16 10,8 2,61 883 254 655 332 718 2,16 13,57 328 103 2,77

10. 8,14 241 8,62 2,28 10,82 2,72 896 257 6,57 343 729 219 13,58 3,34 1041 2778
11. 8,18 242 892 233 11,2 2,72 9,07 2,59 6,6 346 743 235 13,68 34 10,5 2,87
12. 8,5 2,54 894 243 11,28 283 9,12 2,66 6,78 3,62 744 251 13,8 3,5 10,9 2,95
13. 8,57 2,56 8,96 2,63 12 2,84 936 2,67 684 3,63 753 2,67 1387 35 11,39 3
14. 8,63 2,6 9,07 2,74 1227 285 937 278 6,85 3,67 7,66 271 14,17 3,51 1143 3,06
15. 886 297 932 2,84 1234 291 9,55 2,79 7,03 397 7,68 28 14,19 3,54 1145 3,12
16. 886 298 9.6 2,85 12,6 293 9,6 2,88 7,19 4,05 7,69 284 142 3,7 11,62 3,27
17. 892 3,06 9,68 3,02 12,61 293 9,73 3,01 728 421 7,83 287 1434 3,74 11,79 335
18. 897 3,08 997 3,11 13 298 9,76 3,09 73 432 785 3,05 1444 394 11,84 3,54
19. 9,07 3,08 10,31 3,14 13,04 3,01 987 3, 741 44 7,86 3,05 14,95 4,06 12 3,6
20. 9,34 329 104 3,19 1325 3,03 11 3,13 743 448 7087 3,09 1504 4,15 12,17 3,71
Average

values 82 233 878 237 1145 271 911 258 6,7 348 733 223 13,61 344 10,64 2,77
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Fig. 6. Roughness values of Rk and Rpk parameters for grid size P180.
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For the grit size of P180 the lowest value of Rpk roughness can be found at the sanding regime with Silicon
Carbide at a revolution speed of 450 rpm and feed speed of 6 m/min with an average of 2.23 um, followed with an
average value of 2.33um for the sanding regime with Aluminium Oxide at a revolution speed of 450 rpm and feed
speed of 3 m/min, the upper value being of 3.48 um obtained with Silicon Carbide sanding at a revolution speed of
700 rpm and feed speed of 3 m/min.

The obtained Rk roughness values varying between 6.7 and 13.61um, the average lowest being obtained with
sanding regime of n =450 rpm, u = 3 m/min Silicon Carbide.

The average values of Rpk and Rk roughness for sanding with grit size of P220 are presented in the Table 3.

Table 3. Roughness values of Rk and Rpk parameters for grid size P220.

Sample Aluminium Oxide — Rk/Rpk[pum] Silicon Carbide — Rk/Rpk[pm]

n[rpm] 450 700 450 700

u[m/min] 3 6 3 6 3 6 3 6

1. 651 2,03 556 1,57 758 202 688 202 611 1,3 54 1,75 666 154 603 2,11
2. 6.8 203 57 182 76 205 711 206 616 1,77 552 187 668 1,57 608 2,15
3. 6,8 208 573 196 771 218 7,11 206 64 1,82 556 1,93 676 1,66 641 2,17
4. 696 251 575 2,13 784 22 729 207 644 201 602 195 69 176 65 221
5, 7 2,59 6,11 223 789 224 747 2,1 646 231 609 198 692 198 665 225
6. 7.1 282 6,15 223 805 23 752 2,11 647 24 6,14 206 698 231 667 228
7. 72 298 62 224 808 234 755 24 6,6 242 618 211 7,03 237 672 229
8. 746 3,13 641 226 827 247 767 244 6,65 245 628 221 7,04 256 673 239
9. 759 339 6,62 24 8,69 248 77 245 668 247 632 222 756 266 674 251
10. 765 3,62 67 247 872 248 775 245 684 251 646 227 778 274 674 2,52
11. 787 375 67 25 883 251 788 252 68 255 651 234 796 274 682 2,52
12. 793 401 6,73 2,52 886 256 7,89 256 693 2556 658 241 805 291 683 2,53
13. 799 402 6,76 2,56 9,03 257 719 26 696 2,63 6,65 257 815 294 683 254
14. 8,17 46 677 2,56 905 2,66 804 2,65 697 2,65 685 258 818 302 691 2,5
15. 833 469 68 261 918 267 827 271 699 281 698 283 826 322 692 265
16. 838 484 691 2,62 921 271 881 276 721 297 7,08 294 836 325 7 2,69
17. 848 497 725 281 923 279 891 279 735 301 72 294 869 338 7.1 281
18. 8,58 519 74 28 931 298 895 28 74 303 72 295 88 353 7,18 284
19. 8,72 547 7,53 286 94 304 901 293 74 323 744 307 893 353 7,19 286
20. 881 548 7.62 3,08 944 316 922 296 756 324 746 308 939 373 721 3,04
Average ;o) 301 657 242 86 2552 795 248 682 253 65 24 776 267 677 25

values
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Fig. 7. Roughness values of Rk and Rpk parameters for grid size P220.

For the grit size of 220 the lowest value of Rpk roughness can be found at the sanding regime with Silicon
Carbide at a revolution speed of 450 rpm and feed speed of 6 m/min with an average of 2.4 pum, the upper limit of
3.71 pm obtained with Aluminum Oxide sanding at a revolution speed of 450 rpm and feed speed of 3 m/min.

The obtained Rk roughness values varying between 6.5 and 8.6 pum, the lowest being obtained with sanding
regime of n =450 rpm, u = 6 m/min Silicon Carbide.

As expected, the average values of the roughness obtained through sanding with different grit sizes decrease with
increasing grit, both for the parameter Rk and for Rpk. For Rk, the decrease amount is ca. 4 pm and for Rpk is 0.5
pum for an increase of the grit size from P150 to P220 and only 1 um for Rk and 0.1 pm for Rpk, for an increase of
the grit size from P150 to P220. For Rpk and Rk, the decreasing tendency is constant between the grit size P150 and
P180 respectively P180 and P220.

The Wide belt sanding studied by the author [1], are regarding the same roughness parameters Rk and Rpk, the
obtained values are compared with Brush sanding presented in this paper to establish the differences of the two
sanding methods and the given results. In the Table 9 are laid down the values of the wide belt sanding and the
brush sanding with the Rk and Rpk parameters.

Table 4. Comparison between values obtained at Rk and Rpk wide belt sanding and brush sanding.

Sample Brush Wide Belt Brush Wide Belt

Grid size P150 P220

g;zﬂ;e;s RK[pim] Rpk[um]  Rk[um] Rpk[um] ~ Rk[um] Rpk[um]  Rk[um] Rpk[pm]
1 8,30 2,13 9,44 4,14 5,40 1,75 8.85 3,03
2 8,49 2,15 9,73 421 5,52 1,87 8,95 3,18
3 8,59 2,16 10,02 4,51 5,56 1,93 9,01 3,27
4. 8,63 2,17 10,81 4,79 6,02 1,95 9,18 3,35
5. 8,97 2,23 10,84 4,93 6,09 1,98 9,18 3,44
6 9,16 2,37 11,19 5,02 6,14 2,06 9,23 3,69
7 9,34 2,37 11,49 5,14 6,18 2,11 9,32 3,72
8 9,35 2,37 11,54 5,16 6,28 2,21 9,57 3,74
9. 9,44 2,51 11,60 5,20 6,32 2,22 10,02 3,79
10. 9,56 2,56 11,67 5,25 6,46 2,27 10,12 3,86
11. 9,68 2,63 11,82 5,34 6,51 2,34 10,13 3,95
12. 9,75 2,68 11,85 5,52 6,58 2,41 10,15 3,96
13. 9,80 2,70 12,00 5,54 6,65 2,57 10,48 3,98
14. 9,87 2,71 12,05 5,62 6,85 2,58 10,56 4,19
15. 10,38 2,83 12,26 6,74 6,98 2,83 10,66 423
16. 10,66 2,90 12,45 7,39 7,18 2,94 10,88 4,66
17. 11,07 2,98 13,33 7,65 7,20 2,94 10,94 4,71
18. 11,32 3,06 13,58 7,68 7,20 2,95 10,96 5,31

19. 11,76 3,10 13,96 8,91 7,44 3,07 11,18 5,42




Madan Ruxandra Loredana and Badescu Loredana Anne-Marie / Procedia Engineering 100 (2015) 1485 — 1494 1493

20. 11,80 3,12 14,94 9,20 7,46 3,08 11,50 6,31
f 16 N
14
12
10 el 11 11 ®Brush P150
£ i 1 B #Brushp220
2] B}l = wide Belt P150
41 2 | [ | .
5 11 Wide Belt P220
0 I
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
\ No. of sample y

Fig. 8. Comparison roughness values of Rk between brush and belt sanding.

As we can see in Fig. 8 for sanding with abrasive brush with grit size P150 the Rk values are between 8.3 and
11.8 um while the wide belt Rk value are between 9.4 and 15 pum. It can be seen that abrasive brush cut better the
fiber than wide belt. For brush sanding with grit size P220 the obtained values are between 5.4 and 7.5 um lower
than the wide belt Rk values which are between 8.8 and 11.5 pm.

A -

1 2 3 4 5 6 7 8 9 10 Il 12 13 14 15 16 17 18 19 20
\ No. of sample y

Fig. 9. Comparison roughness values of Rpk between brush and belt sanding.

For Rpk parameter we can see in Fig. 9 that for sanding with abrasive brush the roughness values are little then
on wide belt sanding. By sanding using grid size P150 the values are between 2.1 to 3.1 um for abrasive brush and
from 4.1 to 9.2 um for wide belt. For grid size P220 the result are between 1.7 to 3 um for abrasive brush and from 3
to 6.3 for wide belt.

5. Conclusions

When trying to create a particularly smooth surface the abrasive particles tend to be loaded rather quickly so that
in industrial application is not possible to utilize the finer grits of abrasive. Is observed that with finer grit sizes the
abraded material from the wooden articles comprising fibers cannot be removed from the abrasive article or belt,
and inhibits further abrasion. [8]. Another problem is that the sanded wooden pieces show a significant number of
loose fibers, they tend to lift up and cause protrusions in the lacquer layer, [4]. As a solving method for the described
problems was implemented the actual research presented in this paper by using the abrasive brushes based on the
principles of sanding by which the aggressive sanding is accomplished by the speed of the revolving tool [7].

This research shows that by sanding with abrasive brush can be obtained quality surfaces, processing roughness
Rk varying between 5.4-11.8 pum, compared to 8.8-15 pm at wide belt sanding and raised fiber roughness Rpk
varying from 2.3 to 3.9 pum compared to 3-9 pm at wide belt sanding. After sanding with wide belt and applying the
first layer of lacquer the fibers are raising due to the fiber wetting which causes the swelling of wood material.
Accordingly, as the fiber roughness is greater than the phenomenon of raised fiber is more apparent, thus with brush
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sanding the Rpk is between 2.3-3.9 the phenomenon is reduced comparing to the wide belt sanding where Rpk is
between 3-9 um, this phenomenon produces air bubbles and also the discontinuity of lacquer layer. In order to
eliminate this defect after wide belt sanding is requires additional sanding with a sanding brush to remove the fibers.
Also regarding to the obtained surface quality was found that sanding with brush with Silicon Carbide can be
achieved surfaces with average of Rpk parameter equal 2.23 um, lower than sanding with Aluminum Oxide which
increases the average value of Rpk from 2.33 um.

For beech species best results are obtained when these are sanded with a rotation speed of 450 rpm and a feed
speed of 6 m/min. As expected, roughness values decrease in the same time when grit size is less from P150 to
P220.To confirm the quality of surface, when speaking strictly from the viewpoint of roughness, when sanding
beech wood on the radial section, two passes are sufficient to obtain finally a surface in quality class 10 [6].

According to the obtained results it can be stated that with abrasive brushes can be removed the loose fibers from
the wooden articles and the obtained roughness of Rk and Rpk is considerably lower than the ones obtained after
wide belt sanding. As a conclusion can be specified that after sanding with wide belts prior to lacquering, it is
necessary to process the wooden surfaces with abrasive brushes, in order to remove the loose fibers and to obtain a
better surface roughness.

Further researches are proposed on different type of wood materials and different heights of initial contact Hci
that should give an overview about the influence of wood hardness and the ability of the abrasive brush for
denibbing according to height position.
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