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On the Static Mechanical Properties of a Nylon Gut

Yasuhiro YAMAGUCHI, Hideyuki NISHINOKUBI and Kei NAKASAI

The authors investigated the mechanical properties of nylon gut bound tightly to

metal ring. Samples employed for the investigation were 3 types of nylon gut used for

angling fishery. Both ends of the samples were bound tightly to a tension tester. Let the
test piece length be the length of both ends of samples and the length of the knot part us-

ed for binding are distinguished from the total length of test piece. Seven kinds of rang-

ing 5 —60cm and two types (large and small) of knot part length were employed, and the

breaking strength as well as the breaking elongation were measured.

The breaking strength (T:Kgw) is expressed as T =kn, where n is the line No. and

k is the proportional constant. The value of k ranged 1.5—2. 0. The breaking elongation

for test piece length 5 c¢cm was 70—110 % and when test piece length 60cm showed con-

verging properties at more or less 30% .

Breaking elongation of test piece length was approximately 24 % and elongation at

the knotted part was approximately 20%. The percentage of change of the gut diameter

at breaking was approximately 10%. Thus, it became apparent the nylon gut maintains

its elongation properties at the knot part when tightly bound.

Key words: 727" X gut; B bind tightly; #i ¥k breaking strength;

KB breaking elongation
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A: Load Cell

B: Chain

C: Shackle

D: Piston

E: Displacement Transducer
F: Amplifier

G: Recorder

Fig. 1. Block diagram of experimental apparatus.

IR L7 EBIR O — R )L GEMEZEMSE - LT50
KG), 74 ¥ —REAF GBS : DTP—05
MDS), AbrV—vT7v7 (LMEEHE :
DPM-120A) s kUL a—F— (Y5759 7#
B : SR—6511) »BE-> T3,

#kHT Fig. | KRTBOF = —V T (EEE
LIS LCOEEEL A MV ER RBET
HAEE) L OMICEY iz, ks, REEE
Fig. 1 OB~CRHE L L7z, REORY 3L
TOF2—VELRI YV vy 7 VI EEE FiF7-
%, BORET 4 v Ve —UARY FTRHETLED

7o

PMERILAH, E5HOThThic >R
£#5,7.5,10,15, 20, 40% X U'60cnd 7 BRI 3% E
L, ThZhIC oW TEMENDB LUBEMICES %
TOMUERE Lz, 72, Thd7TEREORHBE
DENFNIZO>WT, COF =— (6=0.7lcm)
DBEBLITF o —VTHC Y v v 7L (6=1.12
cm) RO -BEREAOBEROK/N 2BOBE
oW T, EBRHT -7,

Tk, 5l-okDEEIIHOEE (50cn, min) T
EBRTIT- 7,

BREIUEE

1. BHWERS
ARKOBEMENOKES,Fig. 2. 1 ITRL7,
ALY, BEEEDIANOSELHBEC L
EHRERICEARL QIZIEFE—EEERL, £%5 OR
BLRELDER -7, TOREDOERITTIL

14
E 13
12 @ B G ~=D ——E —F
SEENTE
= 10
5 o N
g s
& 7
- U —
§ 4
@ 3]
b
1
e ' 20 ' ) ' 60
Test Piece Length (cm)
Fig. 2. 1. Relation betwen the breaking strength and

the test piece Length, in case of K.

A:LineNo. 1.5 (¢=0.71lcm), B:LineNo. 1.5 (¢=1.12cm),
C:LineNo. 3 (¢=0.7lcm), D:LineNo. 3 (¢=1.12cm),
E:LineNo. 6 ($=0.7lcm), F:LineNo. 6 (¢=1.12cm),
¢ : The diameter of chain or shackle of upper knot part
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Fig. 2. 2. Relation between the breaking strength
and the test piece length, in case of D.

A:LineNo. 1.5 ($=0.7lcn), B: Line No. 1.5(¢=1. 12cm),
C:LineNo. 3 (¢=0.7lcm), D:LineNo. 3 (¢=1.12cm),
E:Line No. 6 (¢=0.71cm), F:LineNo. 6 (¢=1.12cm),

¢ : The diameter of chain or shackle of upper knot part
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Fig. 2. 3. Relation between the breaking strength
and the test piece length, in case of S.
A:LineNo.1.5(¢=0.7lcm), B: LineNo. 1.5 (¢=1. 12cm),
C:LineNo. 3 ($=0.71lcm), D:Line No. 3 (¢=1.12cm),
E:LineNo. 6 (¢=0.7lcm), F:LineNo. 6 (¢=1.12cm),
¢ : The diameter of chain or shackle of upper knot part
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Fig. 2. 4. Relation between the breaking strength

and the test piece length, in case of the
Line No. 1.5.

A:K ($=0.7lcn), B: K (¢=1.12cm),

C:D (¢=0.7lcm), D: D (¢=1.12cm),

E:S ($=0.7lcm), F: S (¢=1.12cm),

¢ : The diameter of chain or shackle of upper knot part
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Fig. 3. 1. Relation between the breaking strength
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Fig. 4. 1. Relation between the breaking elongation
and the test piece length, in case of K.

A:LineNo. 1.5 (¢=0.7lcm), B:Line No. 1.5 (¢=1.12cm),
C:LineNo. 3 (¢=0.7lcn), D:LineNo. 3 (¢=1.12cm),
E:LineNo. 6 (¢=0.7lcn), F:LineNo. 6 (¢=1.12cm),

¢ : The diameter of chain or shackle of upper knot part
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Fig. 4. 2. Relation between the breaking elongation
and the test piece length, in case of D.
A:LineNo.1.5 (¢=0.71cm), B: Line No. 1.5 (¢=1.12cm),
C:LineNo. 3 (¢=0.7lcm), D:LineNo. 3 (¢=1.12cm),
E:LineNo. 6 (¢=0.7lca), F:LineNo. 6 (¢=1.12cm),
¢ : The diameter of chain or shackle of upper knot part
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Fig. 4. 3. Relation between the breaking elongation
and the test piece length, in case of S.
A:LineNo. 1.5 (¢=0.71cm), B: Line No. 1.5 (¢=1. 12cm),
C:LineNo. 3 (¢=0.7lcm), D:LineNo. 3 (¢=1.12cm),
E:LineNo. 6 (¢=0.7lem), F:LineNo. 6 (¢=1.12cm),
¢ : The diameter of chain or shackle of upper knot part
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Fig. 4. 4. Relation between the breaking elongation

and the test piece length, in case of the
Line No. 1.5.

A:LineNo. 1.5 (¢=0.71cu), B:LineNo. 1.5 ($=1.12cn),
C:LineNo. 3 (6=0.7lcm), D:Line No. 3 (¢=1.12cm),
E:LineNo. 6 (¢=0.7lcm), F:Line No. 6 (¢=1.12cm),
¢ : The diameter of chain or shackle of upper knot part
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Fig. 5. 1 . Relation between the breaking elongation

in percent andd the test piece length, in
case of K.

A:LineNo.1.5 (¢=0.71cm), B:LineNo. 1.5 (¢=1.12cm),
C:LineNo. 3 (¢=0.7lcm), D:LineNo. 3 (¢=1.12cm),
E:LineNo. 6 (¢=0.7lcm), F:LineNo. 6 (¢=1.12cm),
¢ : The diameter of chain or shackle of upper knot part
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Fig. 5. 2. Relation between the breaking elongation
in percent and the test piece length, in case
of D.
A:LineNo.1.5 (¢=0.7lcm), B:Line No. 1.5 (¢=1.12cm),
C:LineNo. 3 (¢=0.7lcm), D:Line No. 3 (¢=1.12cm),
E:LineNo. 6 ($=0.71lcm), F :LineNo. 6 (¢=1.12cm),
¢ : The diameter of chain or shackle of upper knot part
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Fig. 5. 3. Relation between the breaking elongation
in percent and the test piece length, in case
of S. i
A:LineNo. 1.5 (¢=0.71cm), B:LineNo. 1.5 (¢=1.12cm),
C:LineNo. 3 ($=0.71cm), D:LineNo. 3 (¢=1.12cm),
E:LineNo. 6 (¢=0.7lcm), F:LineNo. 6 (¢=1.12cm),
¢ : The diameter of chain or shackle of upper knot part
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Fig. 5. 4. Relation between the breaking elongation

in persent and the test piece length, in case
of the Line No.. 1.. 5.

A :K (¢=0.7lcm), B: K ($=1.12cn),

C:D (¢=0.71cm), D: D (¢=1.12cm),

E:S (¢=0.7lcm), F: S (¢=1.12cm),

¢ : The diameter of chain or shackle of upper knot part
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Table 1. 1. Various calculated values in case of K
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Test piece Line No. Elongation(?)
length (cm) (gow) Test piece length (cm)
x(%)

5 7.5 10 15 20 40 60
5 1.5 24.0 22.6 22.9 23.2 22.8 22.2
3 25.5 23.1 25.5 - 24.0 24.2 24.6
6 17.8 21.9 27.5 25.1 27.8 28.3
7.5 1.5 18.2 21.2 22.6 23.1 22.8 22.1
3 21.6 20.6 25.5 23.7 24.1 24.6
6 31.8 26.1 30.8 26.5 28.6 28.8
10 1.5 18.8 - 19.9 23.4 23.6 22.9 22.1
3 22.6 24.4 27.9 24.5 24.4 24.7
6 30.5 27.0 33.1 26.6 28.8 28.9
15 1.5 18.6 19.0 18.2 23.8 22.8 22.0
3 21.7 21.7 18.9 21.0 23.7 24.4
6 28.4 24.9 22.4 20.2 27.9 28.4
20 1.5 18.5 18.8 18.0 17.7 22.5 21.8
3 22.3 22.7 21.5 26.8 24.3 24.8
6 29.3 27.2 27.1 36.4 29.8 29.5
40 1.5 18.7 18.7 18.6 18.9 “19.6 21.0
3 22.2 22.5 21.6 23.7 21.7 25.3
6 28.4 26.1 25.5 28.0 22.5 29.1

60 1.5 18.9 19.3 19.2 19.8 20.8 24.5

3 22.0 22.2 21.3 22.9 21.0 18.9

6 28.2 26.0 25.4 27.5 22.8 24.4

b(%)

x : Right part of matrix shows elongation of the test piece in percent.
b : Left part of matrix shows elongation of the knot part in percent.
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Table 1. 2 Representative values of elongation of each sample by calculation

Line Upper Elongation (%)
No. chain
(gou) diameter K D S
1.5 small 22.2 24.0 22.4
large 21.8 25.5 21.4
3 small 24.6 25.2 23.4
large 24.6 24.9 » 23.1
6 small 28.3 24.3 24.6
large 28:2 23.7 22.4

AVE.: 24.1%, S.D.: 1.9

Table 1. 3. Representative values of elongation of the knot part by calculation

Line Upper Elongation (%)
No. chain
(gou) diameter K D S
1.5 small 18.9 15.6 12.9
large 17.4 18.8 18.5
3 small 22.0 22.2 4 14.1
large 20.2 20.6 14.0
6 small 28.2 25.6 20.4
large 24.7 23.2 20.2

AVE.: 19.9, S.D.: 4.0
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Table 2. Calculated values of the change rate of diameter of test piece

Line Upper Change rate of diameter (%)
No. chain
(gou) diameter D S
1.5 small 90.2 89.8 90.2
large 90.7 89.3 90.7
3 A small 89.5 89.5 90.2
large 89.5 89.5 90.2
6 small 88.4 89.6 89.6
large 88.4 89.9 90.4
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