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Effect of Base Paper Properties on Warp of Corrugated Board
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ABSTRACT

Basically corrugated board is composed of three layers of different basis weight and stock
composition. Warp is well-known for one of the most important problems of corrugated
board production. Warp is caused by difference of hygro-expansibility of linears between
top and bottom.

This research was performed to evaluate the effect of paper properties on the warp of
corrugated board. To evaluate warp, dynamic expansion properties of paper was tested
using DPM(dynamic penetration measuring system). The effects of sizing, stock compo-
sition and wet-pressing on dynamic expansion properties were also evaluated.
Commiercial base papers showed different dynamic expansion property depending on stock
composition and papermaking operation. Sizing treatment decreased and wet—pressing
increased the amount of dynamic expansion. To reduce warp of corrugated board, man-—
agement of dynamic expansion of base papers should be controlled by manipulating mois—
ture, heat and tension, using a variety of adjustments available on the corrugator.
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Table 1. Standards of domestic packaging box for post

1 2 3 4 5
Box type A-1 A-1 A-1 A-1 A-1
. BQX 180x160x70 270x180x150 320x240%200 360x300%240 480x360x300
dimension(mm)
B SK180 SK210 SK210 SK210 SK210
ase paper /K180 /K180 /K180 /K180 /K180
formulation
/SK180 /K180 /K180 /K180 /K180
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Table 2. Properties of AOCC and KOCC fibers

AOCC KOCC
Length weighted in length (ym) 904.4 825.6
Width (ym) 22.7 20.3
Coarseness (mg/m) 0.225 0.199
Kinked angle (°) 13424 132.89
Kinked fibers (%6) 1077 1741
Curl (%) 443 515
Fines content (%) 56.3 52.3
Ash content (%) 6.5 14.2
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Fig. 1. Dynamic expansion of machine-made
base papers.
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Table 3. Physical properties of base papers
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Top liner Middle Bottom liner
Basis weight (g/m? 206.38 17347 180.03
Bulk (cm”/g) 1.39 1.39 1.43
Air-permeability (sec.) 129.7 64.8 57.65
Bendtsen Top 849.60 509.60 1091.80
roughness (ml/min) Btm 1969.80 565.40 1029.00
. MD 6.82 4.99 3.05
Breaking length (km) cD 987 935 L6l
MD 1.60 1.49 0.68
1 0,
Elongation (%) CD 3.33 277 276
MD 6.01 5.09 425
E-modulus (GPa) cD 9 46 930 154
MD 8.33 7.09 6.07
TSI (KNm/g) CD 3.41 3.22 221
MD/CD in breaking length ratio 2.38 212 1.89
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Fig. 2. Comparisons of dynamic expansions of machine made paper at same basis weight.
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Table 4. Physical properties of different company made papers

S K
Basis weight (g/m?) 18227 19888 22644 18114 20249 22236
Bulk (cm¥/g) 1.40 1.39 143 1.37 1.35 1.30
Air—permeability (sec.) 51.83 61.80 61.93 57.8 56 66.23
Ash content (%) 1494 1466 1329 1410 1342 14.03
. MD 428 352 2.85 5.05 452 418
Breaking length (km) ) 19 2,03 18 2.15 223 9.92
MD 0.88 0.69 05 15 1.44 1.36
3 0,
Elongation (%) CD 2.80 2,58 2.37 2.92 3.00 291
MD 5.046 474 465 511 475 464
E-modulus (GPa) CD 1.77 1.90 182 2.06 211 2.23
MD 71 6.59 6.65 6.97 6.42 6.05
TSI (kNm/g) CD 2.49 264 261 281 2.85 291
MD/CD ratio in breaking length 2.25 1.73 158 2.35 2.03 1.88
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Table S. Physical properties of handsheets depending on internal sizing

Rosin addition level (%) 0 0.8 16 2.4

Basis weight (g/mz) 104.04 104.11 104.39 105.52
Bulk (Cms/g) 2.05 211 2.13 2.07
Sizing degree (sec.) 0 10 29 116

Breaking length (km) 278 3.05 275 2.78
Elongation (%) 1.40 1.46 1.20 1.33
E-modulus (GPa) 2.17 2.29 2.24 2.28
TSI (KNm/g) 447 483 477 473
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Fig. 3. Effect of internal sizing on dynamic
expansion of handsheets.
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Table 6. Physical properties of handsheets depending on the mixing ratio
Mixing ratio AOCC (%) 100 75 50 25 0
KOCC (%) 0 25 50 75 100
Bulk (cm®/g) 1.96 1.94 2.05 2.06 2.12
Air-permeability (sec.) 11.27 11.40 1297 13.27 16.40
Breaking length (km) 5.03 456 419 3.86 3.24
Elongation (%) 2.11 2.13 2.05 1.95 1.67
E-modulus (GPa) 2.87 272 2.46 2.38 2.16
TSI (KkNm/g) 5.62 5.29 5.05 491 458
ZDT (kPa) 438.97 434.83 41857 399.50 382.63
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Fig. 4. Changes of dynamic expansion properties
of handsheets depending on KOCC and
AOCC mixing ratio.
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Fig. 5. Effect of wet-pressing on dynamic
expansion of handsheets.
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Table 7. Physical properties of handsheets depending on wet-pressing

Wet-web dryness (%) 28.1 324 40.8 46.8
Bulk (cm%/g) 2.35 2.13 2.03 1.95
Air-permeability (sec.) 6.4 10,94 14.66 19.6
Breaking length (km) 3.57 4.09 4.28 452
Elongation (%) 1.84 1.87 1.94 212
E-modulus (GPa) 449.95 520.64 568.21 654.91
TSI (kKNm/g) 1.95 2.39 2.57 2.75
ZDT (kPa) 458 5.09 521 5.35
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