Journal of Korea TAPPI
Vol. 35. No. 3, 2003
Printed in Korea

4§ SR04 Folo) EalH, vl dehd B4 W

QR
(20039 3¢ 7Y A4 20034 69 209 A€)

Change of Paper’ s Physical and Fracture Mechanical
Properties Depending on Fibers Properties

Jin-Ho Lee and Jong-Moon Park T
(Received on March 7, 2003; Accepted on June 20, 2003)

ABSTRACT

Physical properties of paper can be explained in terms of the changes in fiber’s morphological
properties. As the paper machine speed increases, the basis weight decreases and the mixing ratio of
inferior recycled fibers increases, paper break becomes important than ever before. One of the
objectives of this study is to analyze paper’s physical, mechanical and fracture mechanical properties
depending on softwood(SW) and hardwood(HW) mixing ratios and recycling. Fibers were refined by
Valley beater to 450 mL CSF. Handsheets of 30 g/m? were prepared at different mixing ratios.

Fracture toughness was measured as the amount of energy applied to cracked sample before total
failure. Fracture toughness showed different trend to other strength properties. At the mixing ratio of
SW 80: HW 20, papers showed the maximum fracture toughness. At this mixing ratio, flexible
softwood fibers were mostly broken and stiff hardwood fibers were mostly pulled out.
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gt o] FFEE e A AA8sHA o2 g A

+ 3 Folle 4R Fadol FAHA ek 1
o Fe @ L] 2o dRel FHAol dot
o} Azt 2ol & dojubA] el Wt bulkdt
o1& WEA =l 57 QAT A Hee) 4Ast|
3 2E7F B2 AGs MR gol FHETE F
°]¢} bulk7t F7HsHAl & AL 2 Tt

4

3.2 =

Jim

Fig. 45 A44R9 v AN dgel 2Y 4=8
deRd Ao, AN e A9 AT &

g
|
|
i
i
|

R2=098 *Recyocled

g

Bonding strength (Nmig)
3
|
L
#

4
x
]
o
e
b

soft100  soft8l 50160 sordd soft20 sot @
hard0 harc20 hardd0 hard60 hardB0 hardi 00

Mg refioCs)
Fig. 4. Bonding strength depending on mixing
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Fig. 5. Tensile strength depending on mixing
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Fig. 7. Tensile strength depending on mixing
ratios and recycling at fracture.
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Fig. 9. Non-recycled fiber’ s broken and pulled
out behavior of mixed paper.
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recycled paper.
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