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MECHANICAL STUDIES OF FISHING NET MATERIALS
I. Some Information on the Tensile Stréngth of Netting Cord (1)
Tetsuo MIURA

(Faculty of Fisheries, Hokkaido University)

The relations between the tensile strength of each of the cotton and amilan , cords in
each of the dried, wetted and other states and the cord number, were studied. At the
same time comparisons were made between the tensile strengths of the cotton and amilan
cords in various states. ‘ ‘ L o .

The tensile strength of the cotton cord and the cord number, in any case of the s_té.te
of cord, is well in proportion; but the tensile strength of the amilan cord is, not in pro-
portion so well as the case of the cotton cord. However, assuming.the abové,ppoportional
relation to be concluded even in the case of the amilan cord as well as in the case of the
cotton cord, these relations are expressed by the formulas given in Table 3, with 95
percent confidence. » B

From the formulas given in Table 3, it was computed, regardless of the cord number
and with 95-+percent confidence, that “true’ ratio of the tensile strength of the amilan
cord of a certain number in the dried state to that of the ‘cotton cord of the same number
in the dried state, Ri /Ri, and that™ “true” ratio of the tensile strength ""of'l the amilan
cord of a certain number in the wetted state to that of the cotton cord of the same
number in the wetted state after boiling, Rs /Ri. The results are as foliows:

Ry, /Ri:=1.80+0.34 Ry, /R; =1.43+0.26

Estimations were made of “‘true” ratios of the tensile strength of the cotton cord in
each state—wet, dry after boiling and wet after boiling—to that in the dried state and
“true’” ratio of the tensile strength of the amilan cord in the wetted state to that in the
dried state, with 95 percent confidence. The results are as shown in Table 6. Accordingly,
the tensile strengths of fhe cotton cord in the wetted state, in the dried state after boiling
and in the wetted state after boiling are concluded to increase about 11-17, 2-8 and 6-10
percent against the values in the dried state, and also the tensile strength of the amilan
cord in the wetted state is concluded to decrease about 18-20 percent against that in the



dried state.
The above results on the tensile strengths of the cotton and amilan cords, of course,
may appreciably dxffer between cord-manufacturers and _even between different cord po-

pulations of the same manufacturer.
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- Table1l. Mean value (R) and unbiased variance (#*) of the tenélle strehgths* in :
kllograms of 15 cotton cords** of each of the cord numbers and in each of the
various - states.

Cord | Number Dry Wet Dry after boiling | Wet after boiling

number | measured R " R “ R t 2 | R ‘ w

v 4 15| 5.96 | 0.1240 6.57 | 0.0793 | - 6.72 | 0.0946 6.73 | 0.1164
6 15 9.03 | 0.1678 9.97 | 0.2553 9.51 | 0.1208 9.69 | 0.4484
8 15 11.83 | 0.1194 12.91 | 0.2178 12.41 | 0.1793 12.41 | 0.6798
10 15 14.15 | 0.4498 17.33 | 0.3395 | 15,36 | 0.3269 15.85 | 0.6113
12 15 18.04 | 0.3540 20.34 | 1.0211 18.51 | 0.6578 19.05 | 1.6870
14 15 18.91 | 0.4178 | '22.03 | 1.7007 20.43 | 0.4650 20.81 | 0.9750
15 15 21.48 | 0.6374 | 26.01 | 1.4264 22.35 | 1.1613 23.74 | 1.8054
16 15 21.53 | 1.1693 24.27 | 1.1138 22.73 | 1.2007 22.64 | 1.7254
18 15 25.21 | 0.6035 28.03 | 1.0278 26.17 | 0.7253 26.57 | 1.8781
20 15 .|. 265 | 0.3741 | 31.95 | 1.5527 | 27.53 | 1.4335 29.79 | 2.1213

* Any cord under test was measured in the length of 50 centlmettes when dried exclus1ve of about 25
centimetres for hold at each end of cord.

** The cotton cords used are left-hand twisted cord which is composed of the three right—-hand twisted
strands of which one is composed of a fixed number (=cord number) of 20~¢oimnt yarn. °
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Table2. Mean value (R) and unbiased variance («*) ] ‘
of the tensile strengths* in kilograms of 15 amilan 5. HRIER LR RGBS
“cords** of each of the cord numbers and in each the '

dried and wetted states. i, FEEORBRIERICLD,
' ‘ : D Wt BRI F 3PS O BB R AR
Cord | Number i ° AEEAERTHS LEEL L 5o
number | measured R ’ 4 B 2 »
B|ETNE, FENr 0L 2OHIR
3 15 7.26 0.0440 5.79 0.0541 HOFHEEY RLTHL2
4 15 14.79 0.1278 12.19 0.1213 R=8v» :
5 ) . . . v R
4XZ** 1 13.34 0.0326 ‘10 75 0 ?384 LB VDET Be ﬁfbaﬁﬂﬂ:i
Zs3| 18 16.80 0.0326 | 13.41 0.0835 41 e r 1B OREREIEN D12
8 15 21.75 0.0384 | 17.73 0.1907 . b=XwR/T»
10 15 29.96 0.5211 23.67 0.5035 C5% b, ﬁ%ﬁrﬁ*ﬂ ARG v D
12 15 31.06 0.5669 25.11 1.1264 St
15 15 35.04 0.3654 28.41 0.3641 IRET LS ,
18 15 40.66 | 0.4811 | 34.09 | 0.8284 4= (Ri—R(
20 15 51.27 1.6950 | 41.84 0.6269 =T (Ry—bv)?
*See the noté to Table 1. Sy=% (mi—n)*
**The amilan cotds used ate treated with resin ané heating at =¥ pi- Nyt
the time of manufacture and left-hand twisted cord which, :
excepting the cord No. 4x4, is composed of three right<hand  CalB I 5, IZ Rk %W

twisted strands of which one is composed of a fixed number Rz , Pl v OF B4, N=11
(=cord number) of 250-denier yarn which is composed of 15 LIRS T
filaments. The cord No. 4x4-is left-hand twisted cord which (REICXDEEOASIPL) TH

is composed of four right-hand twisted strands of which one is 5o D81 &
composed of four 250-denier yarns and its number will come to 6,0 BURE SR 6 OB k
about No. 5.3 in three—ply—cord. , up 2 FNIX
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SEBRBOLE  b=141 R=1.41v u,=0.034
BHE n=N—-2=11-2=9D%r & t.0=2.262 TH 20 b
BREEE 0.05 T 1.34<B3<1.49
BT 95% FBEBET Ri=.41%0.08)r=(0.48%+0.03)n

BHEREO L E  b=1.61 Ri=1.61ly  2,=0.053
FEBOHET 1.49<8<1.73
95% EEET  Re=(1.61%40.12)r=(0.54%0.04)n

HEBERINED » ¥ b=1.46 Ri=1.46v  uy=0.044
1.36<P<1.56
959 ERET Ry=(1.46%0.10)r=(0.49%0.03)n

FIEBEERREDLE  b=1.51 R{=1.5ly u,=0.042
1.41<8<1.60
959 fEREC  Ry=(1.51%0.10)r=(0.50%0.03)n
T2ov4:

EEeREO L2 b=2.52 Ri=2.52v  w#,=0.155
‘ 2.17<8=<2.87
959 EHET Ri=(2.52%0.35)r=(0.8410.12)n

BRI DO & ¥ 5=2.06 R/ =2.060 u,=0.114
1.80<B8<2.32
959 (EIEET  R.=(2.06+0.26)r=(0.6910.09)n

INODFERET LD THEIRIIRT, LF1RTF2HRICIOTETICHT 2 4 REROWRTE
Try L, TORIIEIRICIOTREACEREEC LE IR,

Table 3. Mathematical relationships between the tensile strength in kilograms (R)
of each of the cotton and amilan cords in each of the various states and the cord
number (») or the total number of yarns in one cord (#), with 95 percent confidence.

;I;félziglfh Cotton cord Amilan cord
Ry * (1.4140.08)y = (0.48=+0.03)n (2.5240.35)r = (0.84+0.12)n
R (1.61+0.12)v = (0.541+0.04Dn (2.060.26)y = (0.69=0.09)n
R (1.46-+0.10)r = (0.4940.03)n
Ry (1.5140.100r = (0.50+0.03)n

* 1 is the tensile strength of the cord in dried state, B2 in the wetted state, K3 in the dried state
after boiling and R4 in the wetted state after boiling.
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Figure 1. Tensile strengths of cotton and amilan cords plotted against cord
numbers. The lines are fitted from the formulas given in Table 3. Ordinate—
tensile strength in kilograms; abscissa—cord number.
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KICT S v R LR LEDWENLHBL TR %, 73 5 vk, MROHENERL Ry R, T
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Ru/R.= Bav/Bv=Fa/B:

To 505, BRI IO THRIRIE I, $EAE (MAIEANEAT 2ONEETS 5>
LHEREOHATHET 3) RBICET IIERNLHET 46K

SEREBICEWTIE  SBHEERET 2.17<£.<2.87

217 _ B _2.87 . Ru_
ThHsHhb 1-49_B—ICS1.34 R 1.80+0.34

L5, BLEREY, REEEICET ERREOMHROME & 25
BT bD VB E, EICRD b Ru/Ri. OEBEREOFERELHE
FEURIETD & LR\, FFLBI LOZ%ORERE (BbL a=
(0.05)RHEE) 1k 5 b DTH 3L LITHEWE W, EEFEERIILT
950 LD (95+% LB T LICTFA)DBRET

Ru _
Rec =1.39+0.27

Bt 7 9 rkitky D SEEREBICE N THL.8, BIREICE W THLAEFEW,

L KICE, BRUFOMOKEICET 3RS R OFHvICE T 2 ARREMICEREYSS 5 DB
EF< L 5, B5BOMEEETHERBEROSERMEMSEL & I WOINSROERICEIT 5 Bic L BRI
FH 2 P DZORGT, FOMIZEDZDOELDOTLELDTW S, HICHHOEBEETIE Bk
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Table 4. Intervals at various confidences associated with ‘“‘true’’ means of the
regression coefficients of K* onw.

1.13<61c=<1.49

BEREEIZ B\ TIE

Regression
Cord | coefficient 95% 90% 80% 70%
Rionv 1.34—1.49 1.35~——1.47 1.37—1.46 1.38—1.45
c Ry onyp 1.49—1.73 1.52—1.71 1.54—1.68 1.556—1.67
otton
Rionyp 1.36—1.56 1.38—1.54 1.40—1.52 1.41—1.51
Riony 1.41—1.60 1.43—1.59 1.45—1.57 1.46—1.55
Riony 2.17—2.87 2.23—2.81 2.31—2.73 2.35—2.69
Amilan
Reonyp 1.80—2.32 1.86—2.26 1.90—2.22 1.93—2.19
* SeeTable 3. i
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Table 5. Ratios of the tensile strength of the cord
in each of the various state to that in the dried state,
for each cord number.

- x -
Cotton cord ‘; Amilan cord

v Ky /Ry Ry /R Ry /Ry “l v . Re /Ry
4 1.10 1.13 1.13 3 0.80
6| 1.10 1.05 1.07 4 0.82
8 1.09 1.05 1.05 5 0.81
10 1.22 1.09 1.12 5.3| 0.80
12 1.13 1.03 1.06 g | 0.8
14 1.16 1.08 1.10 10 0.79
15 1.21 1.04 1.11 12 0.81
16 1.13 1.06 1.05 15 0.81
18 1.11 1.04 1.05 18 0.84
20 1.12 0.96 1.04 20 0.82
’ 1.14 [ 1.05 1.08 H | o081

ST 3 & 5 1CRREm(R /R DEERMERDIE
P %

Ry /Ry 1=owTid

: AR ST 42 =0.0021

R Ry 4

[ £2 Y &2 \p gy —— =1.1440.
m(m)(m)"¢N 1440.03
R; /R 10w T, REIZLT

R\
m(ig)—lﬂ5i0ﬁ3

Ry /R1 1>onw Tl
R‘L - .
m(* )—1.08i0.02

Ry
TIZvhk
(ﬁ)—o 800.01
m, R =0u. .
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PEETLHTHEERESS, Table 6. Intervals at 95 percent confidence associ-
Bk, SERRICRIL T, B ated with ““true” ratios of Rito Ry, for each of the

cotton and amilan cords.
RETII-17%, BHEBEERRE

K. ' . - y s .
CI32—825, EIEHIEMRAETIE 6 ind | Population l Intervals (9524 con.)
—10%HRA LT T 7 ki . ﬁi? L1—1.17

Bl ) - 35 R B . otton 3 [R1 1.02—1.08
KECRBICH L TIBRAE 1318 S, L 06—1.10
20%3RAEWTF 5,

Amilan | Ry /R j 0.80—0.82
6. I o]

BHY, BARVICINIK20's, 3Z #rDIIESH (R) LBHAK () LoBEIL

¥R S Ri=0.38n, JREEHEE S Re=0.457%
TRIND LU TV DY, FEVEHEPRKKE 3ZHRIIOWTHR L i, 95% EBBEEICK
WwT R=(0.48+0.03)n, R;=(0.54+0.04)n i Ri=(0.50+0.03)7n
LY, BREOGERBOTRE O TLHEORHEL DAE W, TNIIERMEDE IR K ik
HETD A~ 2~ DHREIZE S bDTHS 5, FHE LREEOMIZ, FEARICOWT HERE,
HESBREBIC ST 2300 58 (BUIBRE) 2 OBRRCREILET = 5 v RICoWTE, Bk
RBICET 2RBOEREAEHE L ZEEE IREBE LN, BROFHENPLT 37 v REHRL D
BAHEHBTNE, %B5+%DREEET

Ry, /Ry =1.801+0.34, Ry, /Ry=1.3940.27
LDk, T RIIT 2 7 v ROKEIREEICEIT 5, Ri 13RO EIRBE BT 5, Rul3 7 =
Z v R OEENMREEIC I 1T 5 KK R W3R O BB BRI T 2HEEITH 5,

HIC, WiROEBEIICNT 588, HERERECHERERNOWENDORRETT 35 v R0
MRS T 5 @R IOl E B DERE CHE L FRE 6 N8 bk, zhilioT
RIS 2RI OB LN 5,

BLEW, #HESERICHEL 2 B EEKKEEHR kO\/\“C@n‘?‘E%“Cb b, BRIz IEFREEST
LHE YISO THETRREVED T3 TH AW, MREACBERLLEDOTWE T 2 vk
KROMBEIEL KWL DLEDN S,

(O [

ARARELTICHD, HHO—EREINHARBEAHKSBOFRICEIERHT 5, Bic
FHEHEBRIE LA —, BRHREETE BgElE AEEESIEE %R CRAERER
HMENRE BTRIPHEOHEEIIL, HBAFICOWTEER IR LRI A— 7~ L TORE
KERSCHIERELAOE THE SBOWFEIRED LICE LR E ok, T TIZEATRIEOR
BRI 2, RUEICHIASNTARZF  AHRE, BF REFEgEOMK, 888 MM AERY
B RFRBOFIHUBRERT %,

51 B X W
(1) Jigath - FHESM 24 (1914) : KEZEYFRRRE. 6 (9). 169—187H.
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