Measurement of paper properties using fracture toughness
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*fiber quality is FQA result containing length, curl, kink and coarseness.
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fiber length
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Formation index = Fiber capability = Paper

network solidity (N.S.) =[ SWF.C. x SW fiber behavior|x [ HW F.C. x HW fiber behavior)

Fracture toughness (J | m) = —2%

B=W-2a
W = sample width, b = sample thickness, a=crack length

A = tensile energy adsorption
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Table 1. FQA result of sample fibers
Fiber length Curl Kink
of length weighted of length weighted  Index Coarsc/aness
mean(mm) mean (1/mm) (mg/m)
Before refining SW 2137 0.143 1.810 0.383
After refining SW 1.343 0.052 0.830 0.263
Before refining HW 0.701 0.086 1.473 0.264
After refini'ng HW 0.657 0.067 1.367 0.218
Table 2. Refining effect of sample fibers
Fiber length Curl Kink
of length weighted of length weighted  Index Coarf/eness
mean(%) Mean(%) (%) (%)
Softwood fiber 62.86 36.13 45.86 69.19
Hardwood fiber 93.70 77.61 94.80 82.70
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Fig. 2. Structural characteristic of mixed paper.
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Fig. 3. Formation index of mixed papers.
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Fig. 5. Air-permeability of mixed papers.
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Fig. 4. Scattering coefficient and bonding strength of mixed
papers.

Table 3. Fiber broken and pulling out behavior of mixed papers

Mixin ratio(%) softwood fiber 100 80 60 40 20 0
£ ®’ hardwood fiber 0 20 40 60 30 100
broken(%6) 70.8 58.3 485 38.0 313 127
pulling out(%) 29.2 41.7 515 62.0 87 87.3
a0 40

u Network solidity
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Network solidity(m %mg)
8
8
Tensile index(Nm/g)
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Fig. 6. Relationship between network solidity and tensile
index of mixed papers.
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Fig. 7. Ten. ind. of crack and non-crack papers.
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Fig. 8. Elongation of crack and non-crack papers.
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Fig. 9. Relationship between fracture toughness and
stress concentration of crack papers.
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Fig. 10. Relationship between elongation and stress
concentration of crack papers.
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