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Paper properties and their evaluation methods with latest relevant testing stlandards
Toshiharu Enomae

When image information is conveyed with paper media, the information is greatly altered by the paper
properties. Printing-related properties of paper and their definition and testing methods were described with
reference to JIS specifying the testing methods. Paper is hygroscopic and the standard atmosphere for testing
paper is specified to be 23 and 50 % relative humidity. Basis weight, thickness and density were described as
structural parameters. Illuminant C diffuse illumination / normal view is the standard optical condition, and details
of brightness, opacity, color and gloss were explained. High opacity peculiar to paper is ascribed to its high
specific light scattering coefficient. Then, its calculation method and difference between paper and plastic sheets
were demonstrated. For mechanical properties, tensile strength, folding endurance, tear strength and
paper-to-paper friction were described. Finally, it was reported as a recent trend of 1SO standard that new testing
standards about recycled pulp and paper are being established.
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Fig.1 Air flow in Print-surf method
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Table 1 Density of handsheets varied with papermaking processes

Process Condition Density, g/cm’

Unbesaten 0.463

Besating 5000 rev. (PFI mill) 0.592
20000 rev. (PFI mill) 0.722

Bl Unfilled 0.615
la;ng b 10 % on dry pulp 0.614
(calcium carbonate) 31 g4 o dry pulp 0.606
49 kPafor 1 min 0.521

Wet-press 343 kPafor 5 min 0.595
686 kPa for 20 min 0.647

Uncaendered 0.540

Calendering Linear pressure 29 kKN/m 0.588
Linear pressure 49 kN/m 0.624

Table 2 Parameters specified in JIS P 8113: 1998 Paper and board — Determination of tensile properties

Parameter Equation
F
Tensilestrength S =W(kN/m)
| = S 10° (N X/
Tensileindex | 3 ( 9)
z=—5 " 10° (a2
Tensile energy absorption  Z T w (Jm?)
_Z. .3
Tensile energy absorption index |, I, = E 10° (N xm/g)
— D' 2 (0,
Stretch at break  es eB_T 10° (%)
. . DF" I .
Modulus of elasticity E E :F 10° (GPa)

where F Breaking load (N)

w Sample width (mm)

g Basis weight (g/m?)

E Energy required for break

(J) Ii Initia sample span (mm) D Elongation at break (mm) t Sample thickness (mm) and refer to Figure 6

forA F andA |;.
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Table 3 Difference between JIS and 1SO standard for coefficient of friction

Condition

JIS P 8147: 1994

SO 15359:1999

Pressure by sled kPa

Bottom size of ded mm
Mass of sled g
Sliding velocity of ded mm/s

Repeated measurement

1.64+ 0.24

No specification
100 long, 60 wide for example
No specification 1000 for
example

0.167+ 0.003 10.0+ 0.2 mm/min

1st data adopted

2.2+ 0.6
60+ 5long, 60+ 5wide
800+ 100

20+ 2

3rd data adopted for dynamic friction
1st and 3rd data adopted for static friction



