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The Study of the Effects of Basis Weight and
Formation on Tensile and Tear Strengths Using Light
Transmitance Method

Won-Seok Nam™ and Jong-Moon Park™

ABSTRACT

This study is intended to analyze how formations affect the tensile and tear strengths of
paper at the same basis weight. Light transmitance method using a scanner was employed to
measure the degree of formation in terms of gray scale. Scanning method showed close rela-
tionship between gray scale value and basis weight. At the same basis weight a sheet of paper
with good formation had higher tensile strength in terms of breaking length than that of a
paper with poor formation. There was little difference in tear strength depending on forma-
tions.
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Table 1. Basis weight and measured gray scale values for 60g/m?2 paper

Fol7l& 30(3) 1998

Retention Formation Weight Basis

[* measured gray scale

2 measured gray scale

Averaged gray scale

Time factor weight  Gray Standard Gray Standard Gray Standard
(sec.) (8 (g/m? scale deviation scale deviation scale deviation
0 22.1 2.08 62.4 66 8 66 7 66 7.5
0 20.8 2.19 65.7 65 7 64 7 64.5 7.4
0 23.2 1.98 59.4 68 8 67 8 67.5 8
0 19.0 2.14 64.2 62 7 61 8 61.5 7.5
60 40.8 1.95 58.5 78 10 73 10 75.5 10
60 45,1 2.08 62.4 T 12 72 11 74.5 11.5
60 54.8 2.16 64.8 79 12 79 11 79 11.5
60 38.5 2.15 64.5 75 9 73 11 74 10

Table 2. Basis weight and measured gray scale values for 80g/m? paper

Retention Formation Weight Basis

1* measured gray scale

2 measured gray scale

Averaged gray scale

Time factor weight  Gray Standard Gray Standard Gray Standard
(sec.) (g (g/m®  gcale deviation scale deviation scale deviation
0 20.0 2.77 83.1 57 8 58 9 57.5 8.5
0 20.7 2.7 81 56 8 62 9 59 8.5
0 19.3 2.77 83.1 56 8 56 9 56 8.5
0 19.8 2.88 86.4 57 8 57 9 57 8.5
0 18.8 2.69 80.7 57 8 58 8 57.5 8
60 28.0 2.89 86.7 55 14 63 9 59 11.5
60 31.6 2.71 81.3 63 14 58 11 60.5 12.5
60 31.0 2.75 82.5 61 8 68 14 64.5 11
60 27.4 2.69 80.7 56 8 60 15 58 11.5
60 28.4 2.75 82.5 57 11 69 10 63 10.5
60 35.7 2.67 80.1 62 16 68 9 65 12.5

Table 3. Basis weight and measured gray scale values for 100g/m? paper

Retention Formation Weight Basis

1* measured gray scale

2 measured gray scale

Averaged gray scale

Time factor weight  Gray Standard Gray Standard Gray Standard
(sec.) (g (g/m? scale deviation scale deviation scale deviation
0 17.5 3.48 104.4 45 11 52 7 48.5 9

0 10.9 3.59 107.7 44 6 46 6 45 6

0 14.7 3.56 106.8 43 9 48 7 455 8

0 12.1 3.57  107.1 47 6 46 7 46.5 6.5
60 20.4 3.57 107.1 53 11 49 9 51 8.5
60 20.4 3.55 106.5 52 11 50 9 51 10
60 21.3 3.37 101.1 56 9 55 10 55.5 9.5
60 28.4 3.42 102.6 53 8 59 17 56 12.5
60 34.7 3.35  100.5 66 14 62 11 69 10.5
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Table 4. Gray scale and formation factor depending on basis weight and retention time

Basis weight Retention time

Averaged gray scale Standard deviation Formation factor

(g/m?) (sec.)
60 0 64.9 7.4 21.08
60 75.8 - 10.8 44.63
80 0 57.4 8.4 19.72
60 62.9 11.4 30.73
100 0 46.4 7.4 13.81
60 55.5 10.9 24.49
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Fig. 3. The Effect of Retention Time on Tear
Strength Distribution for The Differ-
ent Basis Weight Handsheet.
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