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Studies on the Tensile Strength of the Knot

II1. Mechanical model on the stress-strain diagram
of a nylon monofilament

Katsutaro YAMAMOTO*

Abstract

The stress-strain diagram is a most fundamental figure to express the mecha-
nical characters of material, and generally the relation between tensile stress and
tensile strain is drawn in this diagram.

In this paper, we have aimed at representing the stress-strain diagram by a
mechanical model which consists of a spring and a dashpot.. For this purpose,
the stress-strain diagram was divided into three parts, and the first part was
represented by a Maxwell model, the second part by a three-element model and
the third part by another Maxwell model. In order to solve the differential
equations of the motions of these models conditioned by a constant rate of strain,
we have obtained some formulas between stress and strain, and to connect smooth-
ly these formulas at boundaries, we have made up one linked mechanical model
of the stress-strain diagram. And, as to the nylon monofilaments No. 150 and
No. 100, we have opted for Young’s modulus and the visicosity of the mechanical
model and explained the mechanical behavior.
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Fig. 1. Relations between stress and strain of the nylon monofilaments No. 150 (left) and
No. 100 (right), conditioned by a rate of strain 0.002, experimental room temperature
12-14°C and humidity 65-70%.
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Fig. 4. Three-element model. Where E,,

Fig. 3. Maxwell model. Where E, is
E, are Young’s modulus of the spr-

Young’s modulus of the spring, », is

the visicosity of the dashpot and «
is the tensile stress.

ings, 7, is the visicosity of the dashpot
and o is the tensile stress.
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Table 1. Values of Young’s modulus E,, E,, E,, (10?kg/mm?), visicosity m,, m, mg
(10%kg/mm®) and boundaries oy, oy, (kg/mm?), &, & (%) of the mechanicat model
of the nylon monofilaments No. 160 and No. 100. Numeral in ( ) indicates the
presumptive value drawn from the curve shown in Fig. 1.

nylon mono-
yﬁlament B, T E, 7, B, 7y A & oy &,

No. 150 540 | 500 [ 1L0 | 44.0 | (25.6) | (22.0) | 8.40 |3.40 | (35.4) | (12.0)
No. 100 535 | 4.7 | 850 | 481 | (30.0) | (23.5) | 8,10 |3.40 | (38,9) | (13.0)
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Fig. 5. Modulus-strain diagrams obtained from the mechanical model of the nylon mono-
filaments No. 150 (left) and No. 100 (right).
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