HOKKAIDO UNIVERSITY

Title ERMBIORR : Il BROHERDICET 2 =0T (2)
Author (s) =@, £Kk#; MIURA, Tetsuo
Citation IbiEBE KRB KESEMRER, 5(4), 377-388
Issue Date 1955-02
Doc URL https://hdl. handle.net/2115/22891
Type departmental bulletin paper
File Information 5(4) P377-388. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




OB MR O %
N BAOHEICETI==0aR (@)

= i #% R
(g B R A AT 3D

Mechanical Studies of Fishing Net Materials
. Some informatfon on the tensile strength of netting cord (2)

“Tetsuo MIURA

Abstract

The relations between the tensile strength and the various sizes of cord were studied and also the values
.of some attributes of cord were computed. The materials used for this study are 20s/v/3Z cotton cord (v i is
a sign representing various cord numbers) and 250d(15)/#»/3Z amilan cord which were manufactured by the
Hakodate Fishing Net Company (in Japan).

The values of the specific gravity and the weight per unit length of the card of each number were
measuréd as shown in Table 1 and these were taken as the basis of the calculations by which the followmg
results were obtained.

The various kinds of the size of cord — welght per unit length, substantial atea of cross—sectlon, dlame-
ter of circle cotresponding to the above atea, strand radius and yarn radius—and the'cord number or the total
number of yarns, have the relations as given in Table 2. The approximate values of the substantial fineness
of the cord of each number were computed from the formulas given in Table 2 as shown in Table 3.

Formerly, Kawai, Terada ef al') have come to a conclusion, in their study -on the same relations, as if
the weight per unit length and the substantial area of cmss—°ect10n would e quantities mdependent of each
other. However, this conclusion is contradwtory, since the area of cross- ~-sectiofi measured by the gravxmetnc
method as adopted by them and the weight per unit length are the same quantities- 1ntr1ns10ally Thls fact
‘was discussed fuliy in the present paper.

If it is assumed that the one metre length of No. » at the intrinsic state of cord welghs G grams whwh
is computed from the following formula —

G=0.1093v for the cotton cord

G=0.0820v for the amilan cord,
and that the tensile strength and the cord number are in proportion, ‘the relations between the tensile, s’crength
and the weight per unit length or the substantial area of cross-section are exptressed by the equations of
straight line as shown in Table 4. - :

If the actual measurements of the above quantities are excluswely taken as the bas1s of cons:deratwn,
these pairs of variables indicate that a straight line will not fit a set of points satlsfactbnly and a curve of
the type y=bx* will fit a set of pomts better than the above hne The formulas of this type were expressed
as shown in Tables 6 and 7.

Thé above results, of course, may be appteciably different: accordmg to:the materials used; byt the
grounds 6f discussion are not altered by such a difference.- - -
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Table 1. The specific gravity s measured and the weight per unit
length G of the cord* of each number.
Cotton cord Amilan cord
C# s G (g/m) # s | G (g/m)
4 1.533 0.414 3 1.177 0.248
6 1.532 0.632 4 | 1.165 0.367
8 1.534 0.871 5,| 1188 ‘ 0.400
10 1.529 1.089 5.3] 1.176 0.400
12 1.529 1.209 | 8 1.154 0.580
14 1.524 1.523 10 1.155 1.033
15 1.526 1.619 12 1.153 0.997
16 1.520 1.735 15 1.151 1.047
18 1.523 1.995 18 1.110 1.605
20 1.514 2.214 20 1.124 1.580

* 20s/v/3Z cotton cord and 250d (15)/»/3Z amilan cord (v is a sign representing various cord
numbers, s count, d denier and Z direction of upper twist). -

** See the author’s previous report®? p, 354.
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Fig. 1. Weight per unit length of netting cords plotted against cord
numbers. The lines are from the formulas (1) and (2). Ordinate—
weight per unit length in g.m~?!; abscissa— cord number.
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ym, -ﬁo%glﬁﬁ'ﬁ’imkﬂiﬁbtﬂi‘o%—ﬁ@“ﬁ&& Diin, KHFHOPEE 7o, BROPPEY Pram &
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Table 2. .The relauons between the various kmds of the size* .of cord
and the cord number » or the total number of yarns ».

- Cotton cord . | ,: R Amxlan coxd
 G=(o. 1063::0.0023)= (0.0364:£0. 10008) n G=(0.0820£0. 012032 = (0. 0273:£0.0040) . .~
s =1.530 | os=1.153
A= (D.071420.0015)r=(0.0238+0.0005) n . | A=(0.0713-0.0104)r=(0.0238-0.035) n
: bszé'sﬁ&o;myu;:(o A7440:002)4/ 7 D=(0.301£0:022)/ p = (0.1730.013)/ 7 - -
7 =(0.087:£0.00D ¥ = 0.050+0. 001)\/n 7 =(0.087:+0.008)v/ ¥ ~(0 050=:0. 004)\/11
”p~003710001 , | ¢ =0.0870.006 ‘

G——welght ar unit - le'ngth in"g.m-), . . s=specific gravity,... - -A=substantial area of cross— "
section in sq mm, D=diameter of c1rcle corresponding to.A in mm, r=strand radious in mm, -
p=yarn radious in mm.

e T 208 BECROER Geix, Bt aﬁuf - ,
G =(0.0364+0.0008)% - - SRR ®
LBy EAD EoEEe, D oo RBRESL  G=0.3562 &c%ﬁtfﬁ%#x'ﬂ\é CEjel
KU64E) M, ThEBl»HEEOTH S 5, (kLT TORME Ll G=0.086n zibh, T
B 1HEOTV A,
M ORBYAEBOBIER R Gg/m, WM Anid, B D RO FFAOPE 7o EHHLT
Ahcfﬁsﬁoﬁn ¢ f;ao s ;
Tahte 3. The approximate ‘values of ﬂm Substantlal fineness of the cord
of each number computed from the formulas gzven in Table 2

Cotton ¢ord ) Amilan cord

3 l G#/m ' A 5 mml D aum I 7 o # ‘ G&/m | A s mm| D um I 7 mm

4 | 0437 | 0.286 | 0.604 [ 074 | S | 0.246 |- 0214 | 0.521 | 0.151

6 | 0.656 | 0.428 '| 0.740 ‘02138 4 | 0.38 | 0.285 | .0.602 | 0.174

8 0.874 0.571 | “0.854 | 0.246 | 5 | 0.410 | 0.357 | "0.673 0,195
10 | 1.003 | 0.714 | 6.955 0.275 5.3 0.435 | 0.378 | 0.693 0.200
12 | 1.812 | 0.857 | 1.046 | 0.301 §| 8 | 0.656 | 0.570 | 0.851 | 0.246
~14-( 1.530 ;|- 1.000 | 1.130 71 "0.326 |10 | -0,8%0 | 0.713 | 0.952-.| - 9.275
15-| 1640 | 1.67F | 1.170- | 9.337 | 12 | P.984 | 0.886 | 1.043 | .9.801
16 |- 1749 1.M42 | -1.208 . a8 | 15 | 1,330,, - .07 1.166 |..0.887
18 | 1.967 | 1.285 | 1.281 | 0.360 | 18| 1,476 | 1288 | 1.27 | 0.369
.20 2.186. | 1.428 | 1.351 | 0.389 | 20 | 1.640 | 1.426 | 1.346 | 0.389
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DI ERTHOTh B, —HIBMIEOILEE s=1.530 & X5 /it bIF, BAMICKEROBIER Ammald
A=0.0714v L 23 %, 7 3 5 v ROBARI, ShaUEERTS D, VL ED X 3 nBRE R
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Table 4. The relations* between the cord tensile strength in kg R
in various conditions and the weight per unit length in
g.m™* G or the substantial area of cross-section in sq mm
A, expressed with the 95% confidence error.

Condltmons Cotton cord Amxlau cord
Dry Ry =(12.9+0.7) G R; =(30.7+4.3) G
=(19.7+1.1) A T o=(34.834.8) A
Wet R =(14.7%1.1) G . R=(25.1%3.1) G
=(22.4+1.7) A . =(28.4+3.5) A
Dry after boiling R3 =(13.3+0.9) G
=(20.3+1.4) A
Wet after boiling : R: =(13.8+0.9) G
=(21.0+1.3) A

* It has been assumed that the one metre length of No. » at the mtrmsw state of cord welghs
G grams which is computed from the following formula —G=0.1083 r for the cotton cord and
G=0.0820 » for the amilan cord —, and that the tensile strength and the cord numter are in
proportion.

7 #ofidheRESERANEREORGR (D
FEC I\ T, TEEHE BB WA 54 o LERL, SR TK G=0.1003» 7 3 5% Tk G=
0.0820r TEAXLNAE IR L 2HORE%E v 540 ImE &5, HERK X THIEA L BrRER N
HERE oBIRA R DEOTH B8, ShbOEECEEYHLTEUELTE2 L LR LEESRY 3 kAT
BA 5
13, 1M%< RUTES X3k, Yol Ttrrua L CBRON A REISEAER X
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Hib, © otk g oREREE B L MILICE R B AV géovcf‘ﬁﬁ% A —a) x100 B ko2
3 kS RERICE SRR A, a0k @ L E, %olﬂsﬁrﬁtu ENEVESKRE B BT, Bimax,
BimnEFLIHD, B Dﬁﬁaﬁr’ﬁﬁi‘%gkid\éh o, SEADANFEEL RToOVWbLD “Dl
ko” LB RLE BT B, ‘ ’
Ll btk X bﬁaﬁﬁtﬁﬁﬁﬁﬁwﬁ%&ﬁﬁfm:mmx S X T
HEmkgEo L& Ve=0.04862, V;=0.04095, C.;=0.04453
5,=0.91579, 4=0.00171, #%=0.01461, . Vi1=0.02095
@=0.051 ktuf n=N-2=8 DL ¥ £).05=2.3060
@Rk X hO5HEFEET 0.8675=81=0.9641
R b=5=1.20114, %=0.07848, av=a1=0.05 K &tu¥
‘(AR k b 952 IFEET 1.1148<Bu<1.1437
. ¥=(0.6158+0.0483) X +(1.1298::0.0144)
o @EREEOLE . V.=0.04862,  Vy=0.04308, Cay=0.04537
' bi=7=0.93319, 4=0.00736, = %=0.00092
Vb1=0t04350, . 0.8329=8.=1.0335
R w=3=1.26171, - #=0.07848
' 1.1585580<1.2185

BIOSHEHEET
Y =(0.9332-+0.1003) X + (1.18854-0.0300)
EIEESEREEO L & Vo=0.04862, Vy=0.03628, Cauy=0.04195
. 5,=0.86285, 4=0.00079, #=0.00091
V1=0.01421, ' 0.8301=58:1<20.8956
R b=y=1.22269, =0.07848
. 1.1452<80<1.1648
MR OSHIETWET '
Y = (0.8629:£0.0328) X + (1.1550:-0.0098)
EASIBEREED E & Ve=0.04862, Vy=0.03847, C:y=0.04314
5,=0.88731, 4=0.00192, 2=0.01550,

Vi1=0.02223 0.8361=81=0.9386
by=5=1.23351, =0.07848 '
1.1486520<1.1792 -
B BHEEET
'Y =(0.8873--0.0513) X + (1.1639--0.0153)
Tiovhk : ) .
KR = Ve=0.07434, Vy=0.06083, C:3=0.06551
5:=0.88128, 4=0.03091, #=0.00385
Vi1=0.07209 v 0.7150<81=1.0475
by=3=1.35512, %=—0.16364
1.481252,<1.5175
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B 952 (FHEEE T
- Y =(0.8813-0.1662) X + (1.4993--0.0181)
YEEPRRED & = V2=0.07434, Vy=0.06233, Cry=0.06630

b1=0.80182, 4=0.03204, #=0.06328
V31=0.07339

0.72226<81=1.0611
bi=35=1.26390, x=—0.16364
1.3914<8<1.4283
952 (5 HHEE T
Y =(0.8918+0.1692)X + (1.4098+0.0185)
LDEoERsx 2 Lo TEIEYES,

Table 5. Equations of the best straight lines through the points in
! fig. 2, expressed with the 95/ confldence errors.

Cotton cord \ Amllan cord
=(0.9158:0.0483) X+ (1.1293+0.0144) i Y1 =(0.8813+0.1662)X +(1.4993+0.0181)
=(0.93320.1003) X + (1.1885-0.0300) Y2 =(0.8918+0.1692)X + 61 .4098+0.0185)

=(0.8629+0.0328) X +(1.1550-0. 0098)
=(0.88731+0.0513) X + (1.1639:0.0153) |

* Y1 =log. dry strength in kg, Y2 =log. wet strength, Y3 =log. dry after water boiling strength,
Y: =log. wet after water boiling strength, X=log. weight per unit length in g.m.-!

Ehi X5 TR E G & olXNEEIR T 5 BBAER Y BITE 2a~ O™ 2 5o

255 XA MR EHORHX MR LB T I T CHAB v BHEEEC KT, BATE, KB
1% 0 REFFRE (B Y L 02850 2MBoIRERRC 3105 20 b L HESENE 27200 T, o
IR 310 5 0 KRR IBEES e {, X1 RER®ER (Eﬁ@jﬁﬁ%ﬁ) Bk oo% &
DOTLEBRENRBDLNA L, 7 5 v R CIKHREET 0 AR EMICEAE TS S 5%, 1 KENRE
RIEHEE 0 $ikE 7 < /¥®ﬁfwt®%%ﬁ®%AkmﬁbféOk@ﬁ%ﬁﬁVwﬁﬁﬁm
3591 REBREREICEBERE 0,

KI5 RIC BT, Y=logR, X=logG & LCllixiM% & 1uf Rx G DR RN H(H6 ),

Table 6. The relations* between the tensile strength in kg R and the
weight per unit length in g. m~* G, expressed with the 95%
confldence errors.

Cotton cord Amllan cord
=(13.48+0.45) G (9-916:0.048) =(81.603-1.32) G (0-881:£0.16)
=(15.47+1.07) G (0-933::0.100) R; =(25.72+41.09) G (0.892:0.169)

=(14.29+0.32) G (0-8030.033)
=(14.59:0.51) G (0-867:+0.051)

* These have based on the éctual meaéurements Bnly (cf. . Table 4;

—385—



1.6 1.6{

(a) COTTON, DRY (b) COTTON, WET

150
14}
1.3}
L2}
L1}
1.0}
0.9
0.8
+ - (’I
[0 4 I TN WV SR SR S S R (4 Jy 1 S T VR B S SR T ST
0.4 -0.2 0.0 0.2 0.4 0.4 0.2 0.0 0.2 04
1.6 1.67
[ (o) COTTON, DRY AFTER | (&) COTTON, WET AFTER
1.5+ BOILING 1.5} BOILING
1.4} ‘ / 1.4} .
134 1.3} ,
1.2}
1.1}
1.0}
0.‘9/
0.8F
- 0.7 TR TP T S T T S 0.7||-l.|-|.1LJ_L|.7|
0.4 -0.2 0.0 0.2 04 04502 0.0 0.2 04
181 (&) AMILAN, DRY L8 ¢y AMILAN, WET
1.7 b ;
1.6 1.6 L
1.5 1.5{
1.4[’ . 1.4
1.3iL- 1.3
1.2} 1.2
f
L1} 1.1
13
1.0+ ; o 1.0
0.9 0.9}
0.8 0.8}
0.7 - . . . [\ I NI S S S S
-0.6 0.4 -0.2 0.0 0.2 -0.6 -0.4 -0.2 0.0 0.2

Fig. 2(a—f). Logarithms of tensile strengths of netting cords plotted against logarithms
of weights per unit length. The lines are fitted from the formulas given in Table 5.
Ordinate—log.tensile strength in kg; abscissa—log.weight per unit length in g.m.™*
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WRARDT 3 5 v ROLEE R4 5=1.530, 52=1.163 & FDITHEMEEE L Wi E ofiic fk
Tk G=1.5804, 7 s 7 v Tl G=1.1534 OBEFENS 505, =hk 6RO ANTHIRS LB
TR ORI N B(H T D, '

Table 7. The relations* between the tensile strength in kg R and the
substantial area of cross-section in sq. mm A.

Cotton cord Amilan cord
Ry =(19.91+1.07) A (©-916::0.048) R =(46.23+5.18) A ©.861:+0.160)
R; =(238.1042.57) A (9.933+0.100) Ry =(37.79+4.31) A (0-802+0,169)

R; =(20.640.76) A ©.863:£0.033)
Ry =(21.31:£1.22) A (0-857:0.051)

* These were calculated from the formulas given in Table 6 and the specific gravity of cord
(s=1.530 in cotton, s=1.153 in amilan).

ML TRILLOTRIGNAE b, ZOBRBRTEALXS ik, ROBMRECEHFHE & Lic L2
EEOE s HHVAE 213, GOURA) DfE 1 L LTIVLORK, BHEEFCHEVTT 5 H:EH
REFS OB OMETH B LL o OBRAEAEOHEL LT b L, KOXLOXIMREL, EoTfF
FEENARZVWADTH S 3, RAOKLROWTORIEHEI AR 2 hid w538 QX HAL TS
Lok Bbis, BECHIEHE CIX6 TR X 54 7THICX 53 RE AL, trL 5 6K X 5 H23EMAW
ERITH S 5,

8 = =

AR K K. REm ko 20s/v/3Z §iE5a% ot 250d(16)/v/37 7 3 7 vk (v i BEO =R L,
HOBBEHEOEI R TN G HOBEE, ¥« B othoRERNC 3T 5 ROPERI &K & OBREE KD
tro FD3BOTTEOVLTE, TERMAOBIEHR L hRBIN TV, FhooWbL AL AR
RELbDLH %,

(DACREMERE L B8 CURERED LINGIEHHE 5, EDRFIHRO IR 2 RURL TS 5o
#0388, REImoEEGEX, BAEE2L X

G=(0.03640.0008)n
CHEZ BB, EAREOEED 06l - 64HIL G=0.3567 X AfEERL TV A4, XL hIHE
WThHB5, RPELET s 5 v RoBERRE, FASOHADENONTEL TS %,

@AOWERE, ShiEERTRD N EREMERERL KEMCEATL0Th 5. Hhe2 2
o EE, WEC HMEEE M TH 2 RRTEERALL, oz G, v (GUkn) HoBFRAL 5>
b, SRONTEE Anne, Bifi%EME 2t 2 OEE Dun RORTHROPLE run & v (Lixn) & OBBER
HMx, FEIHROPE fon b BEH LA FORE, 20s BA BRIz 250d FUR TR e
7 3 5 v RE OIITE, KEROWTOERENLLE AW e (BIRHETLE T = - L & 0BHETRE,
20s 3 266d, 250d ix 21.3s Y ).

(DOFEEFIRY: v (LiEn) BT 5 L RET 51 b, EOBEI X b GrR > THL AR % AT
ETh B, )G« FASV X, G A%, RENUHBIRCIVT, S+ LMLOETHH PO L 5L
HEHREHL LA, shEELL AV,

(OFEHREONTE G=0.1093r, 7 7 v RIOWTE G=0.08200 THEX LhAERGEY oM
DEEIR pEROINE 85, TAFROMBEOILE & LTI 2 RICRUER ML, Ry (Xixn) &
PULHIF B £, REG (RixA) kL oBRIxG 4R THRENS,
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G, A% EfD B 1 A Hil e WA S e A EAUEAE o ROK IRV TOREEENAE £ 5%
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HARC L HL H6 - TRICKHLRENL Vo AW 4ROTVERITHS 50
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