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Fig. 6. Effect of grammage on resonance stiffness.

1.80
1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00

Resonance stiffness (mNm)

® 5%
i o8%

| ©12%

Q

&

o]

@0
&
&

i I

50

100

150 200 250

Grammage (g/m?)

Fig. 8. Effect of refining consistency on the relation
between resonance stiffness and grammage.

— 136 —



80 1.80
o £ $

_70 b . £ 160 |
E @ 0.004 inch o € 140 | | ®0.004inch
s, % [ | 00.007inch o 2 a0 00.007 inch
@ 50 F | 00.010inch é ' 00 00.010 inch
£y @ o 0 ¢
| 0.80
7 060 }
@ 20 | céo
% Q 0.40 } @
— 107 020 } @

O 1 i 1 1 0‘00 i i i A

0 50 100 150 200 250 0 50 100 150 200 250
Grammage (g/m?) Grammage (g/n?)

Fig. 9. Effect of refiner plate gap on the Fig. 10. Effect of refiner plate gap on the relation

relation between taber stiffness and grammage. between resonarnce stiffness and grammage.

80 1.80

. _
~ 70 | @ 1 pass e £ 160
E’ 80 | |02 pass % 1.40
(2] fo) =
o 50t (O3 pass g » 1.20
@ 8 10 |
Q@ 40 | c (o} 4
£ 4 | £ o080 |
® § 060 | 3
8 20 r & € o040 | 3l i
= 10 | S o2 | lgl

0 : : @ . .
2 0.0
0 50 100 150 200 250 0 50 100 150 200 250
Grammage (g/m?) Grammage (g/n¥)

Fig. 11. Effect of refining degree on the Fig. 12. Effect of refining degree on the relation
relation between taber stiffness and grammage. between resonance stiffness and grammage.

3.4 13 7] bending stiffnessol] "] X& 4

Fig. 13~162 13] X9 refiner plate gap B2 9L S EAF AL=Z AF
olm AHag o £ glony, Fig. 173 18 HHF WE T AE ACE taber
)]

= 939 A% VeiA g

— 137 —



1.80

80 T 160 [|®5% e . 0
— L 2 S . °a (o] [ Wu
g ° ) ¢ of Z 140 {O8% . ® %
[&] 60 ® - (@] o *
S °0, TP o 120 [|O12% o o D¢
= 50 * o3¢ 8
2 . ®oh £ 100 | . o
g 40| o) £ o080 | o5
= Do (n o) o« ¢ 0O
301 8 o060 | .
5 20 S 9
@ - 0.40 |
o » S o
1 - I S SR Y
[aad 4 0.20
0 " ® 500 : :
0 200 400 600 800 0 200 400 600 800
Freeness (m, CSF) Freeness (ml, CSF)
Fig. 13. Effect of refining consistency on the Fig. 14. Effect of refining consistency on the
relation between taber stiffness and freeness. relation between resonance stiffness and freeness.
80 . 1.80 o)
& 0.004 inch (o} E 160 |} o
_ 70 o}
£ 00007inch| ¢ 0 P Z ol MR % oog
O 80 [[00.010inch PS = TS oo
5 . o @© @ 120 | e o o°
= 50 o ]
0 oe Ry c  1.00
8 a0 | ¢ § £ . 0 @ °
£ o] ’@] & w080 | 3 *0 ﬁ!
£ a0 | had 3 M
7] e 060 |
@ 20 | 8 40 || ®0004inch
£ .| - .‘oﬁ,ﬂlaﬁb s [00.007 inch |e Oﬂg%
. @ 020 Floootoinch
0 - . . 0.00
0 200 400 600 800 0 200 400 600 800

Freeness (mi, CSF)

Freeness {ml, CSF)

Fig. 15. Effect of refining plate gap on the Fig. 16. Effect of refining plate gap on the

relation between taber stiffness and freeness. relation between resonance stiffness and freeness.

— 138 —



80
70
60
50
40
30
20

Taber stiffness (gf cm)

o oo *’w

Resonance sfiffness (mNm)

200 400 600
Freeness (ml, CSF)

800

1.80
1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00

T

L 0421b O o0
o 0 o

O

e | )
\ °®ooo

o
=2 D‘I‘Iﬁ%@n
o
o]
% o %W gbeg

200 400 600

Freeness mi, CSF)

800

Fig. 17. Effect of grammage on the relation Fig. 18. Effect of grammage on the relation
between taber stiffness and freeness.

w

ol
o

©

e
fr o ox
2 X 1

2 ox
o

o

Qo
S
Y

Lo

=+
s}

o i

o
019{‘;
flo

4 @gATe T A7

7 7

gorrh 28z
(FAP3 o 22 Aad

HAHA st

between resonance stiffness and freeness.

— 139 —

9} B A9 bending stiffnessd) 7} B 3k
& £ Ao Fig. 19~262 23 F%9} refiner plate gapel Z7HE=Z

o bending stiffnessell " AE < Yebd RO 2 taber stiffness®
HA foio & ABRAAE HAgFI oY, resonance stiffness®] 7%
taber stiffness®] 2% BAAST x (FA) ET &
2 rAF 22y 318 FE9 refiner plate

KX
=

nxE ReA Bxe ghA A



80 . . 1.80 )
- 70 } ®5% 13 1.60 ® 5% Q
(=} : oo
g o || 0 oo £ 1.0 | |O8% % .
5 012% \2® ale e ©12% o
~ 50 F & @ 120 o
@ ¢ € 100
o 4 | o E U0
£ %0 a % o0 | ® ° %ﬂ.
G % 3
g 0.60 | ®
® 20 t S o ¢
S S 040 t ©
10 * A5 3 Cﬁ. L
I 3 o020 |
. S A @
0 0.00 4 :
0 100 200 300 400 0 100 200 300 400
Modulus x (Thickness)?, N( x 10€) Modulus x (Thickness)?, N( x 10%)
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Fig. 23. Effect of refiner plaate gap on the Fig, 24. Effect of refiner plate gap on the

relation between taber stiffness and ETZ relation between resonance stiffness and ETZ.
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