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Study on the Netting-Cords——IV
On the Mechanical Properties of Strand——2
By
Kenji MASUZAKI and Fumio FUKAZAWA

Deducing from the previous results, we obtained the following formulation
regarding to the outside diameter of strand,
D = 2rat+do ("—1) (1—P's/Ps mes) for 19
D = 2rs+do (n"—2) (1—P's/Ps mes) for 37
where ¥ = spiral rad[iué of each fiber,

n> 17,
n > 19,

Y

P! = tension induced in each fiber,
Pgs= tension induced in the central fiber,
n' = number of layers,
m = Poisson’s ratio of fiber,
and also obtained the following formulation for the total force of each fiber

constructing the strand.

P = Ps+Px sin a+Pvy sin 8, for 19 = n > 7,
P = Ps+Pxsin a+Py sin g+Pz sinr, for 37 =n > 19,
where Px = total tension induced in #' 1— the fibers next to the

center— (n'=1)
Py= total tension induced in #’ s—the fibers next to n'1— (n'=2)
Pz = total tension induced in #'3—the fibers next to #' s— (#'=3)
and, «, 8, v denote the inclination of each fiber, number suffix of each letter
shows the position of layers.

The right sides of these formulae are shown by the function of t and &g,
Therefore, substituting them with observed values, it was admitted that both the
variations of real dead weight and diametral contraction calculated from observed
guantities proved themselves nearly equalled to these observed directly, moreover,
we could quantitatatively estimate the influence of spaces between each fibers,

comparing the calculated value with observed one (see Figs. 2, 5, 6, 7, Tables 1, 2).
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Fig. 1. -Relation between & and 7 for each strand being
observed by experiment.
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Fig. 2. Calculated values of &p at each time under the
various dead weights, ( - observed value.)
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Fig. 3. Variation of spiral radius for each fiber situating

at each layer.
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Fig. 4. Variation of @, 8, v, for each fiber situating at each layer.
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Table 1. Calculated values, P in kg of each species at each time, under the constant
dead weight.

; n=8 5 n=12 : n=15 ; 7=18 s n=21 5 n=24
(min) W =487 Cmin) W =487 (min) W =4.87 (min) W =4.87 Cenin) W =487 (min) W =437

(kg) (kg) (kg (kg) (kg) (ka)

1.0 6.08 3.0 5.68 1.0 5.88 3.0 6.06 2.0 6.39
5.0 6.08 3.5 5.49 70 6.60 5.0 5.87 6.0 6.02 7.0 5.22
10.0 6.01 10.0 5.47 17.00 6.60 12.0 5.86 13.0 5.94 1 10.0 6.24
25.0 5.97 20.0 5.54 31.0 6.40 26.0 5.92 26.0 5.95 27.0 6.27
50.0 6.00 57.0 5.14 76.0 6.42 86.0 6.12 66.0/ 5.81 | B2.5 6.15
100.0 5.97 | 102.0 5,16 | 100.0] 6.39 | 123.0 6.04 | 106.0 5.688 | 104.0 65.20
200.0 5.98 | 222.0 4.99 | 200.0, 6.38 ] 200.0 5.66 | 218.0 5.72 | 186.0 6.09
300.0 5.97 | 316.0 5.46 | 306.0; 6.40 | 302.0 5.89 | 302.0 5.71. | 308.0 6.03
400.0 5.98 397.0 6.26 | 360.0 5.688 | 426.0 5.68 | 406.0, 5.98
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Table 2. Calculated values, P in kg of the species, #=15 at each time, under the
various dead weights.

; =15 s =15 ; n=15 : n=15 ; =15
(min) W =8.64 (min) W:-:6.65 (min) W =4.87 (min) W =3.03 (min) W =1.89
’ (kg) - (kg) ‘ (kg) B (kg) : (kg)
2.0 10.21 2.0 7.40 3.0 6.68 2.0 4.36 1.0 2.85
5.0 10.68 6.0 7.50 7.0 6.60 5.0 4.35 5.0 2.83
10.0 1 10.50 10.0 7.51 17.0 6.60 10.0 4.32 10.0 2.€0
25.0 | 10.61 27.0 7.62 31.0 6.40 25.0 4.29 25.0 2.79
52.0 | 10.88 1. 58.0 7.73 76.0 6.42 52.0 4.15 50.0 2.79
110.0 | 11.32 | 108.0 7.63 | 100.0 6.39 | 113.0 4.21 99.0 2.79
148.0 7.66

209.0 | 11.29 | 210.0 7.77 | 200.0 6.36 | 200.0 4.14 | 210.0 2.76
300.0 | 11.42 | 310.0 7.55 | 306.0 6.40 | 310.0 4.11 | 300.0 2.75
360.0 11.45 | 400.0 7.60 | 397.0 6.26 | 418.0 4,07} 400.0 2.73
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Fig. 8. Tendency of calculated values, P for the various species under the constant
dead weight.

— 57 —



164 g B -8 R _ BIKER 32)

OHBLZBbBNE Y W=4.87kg TiF 20 ©f7rig, W=3.03kg T3 70 Hfrig, W=
1.89%g TR 2800 e COHERB O TV L E0EBbiLd, M HOMEOEE T80
WTmMELZ, A b7y FLERT DM & BEOBMICHE 5355 ) ORBK F 18T i
BN 7zle GO L BBECHE « B~ Bif b T\ b, OB ECOMEY HET
BENXZISCESRCE n, FEWICEHCCORREE LFE kA #EEENP L OBRY T
To HCHOERLARK T 2ACE 2 THREL G v CHT H KL I OBEE6NYEY

B osinamial

K "5.(7 n=15
/

v

//,e—“—
g
2y
n =24
/

] " 3 2. I} 4 2 . 3

o, ‘ 100 200 300, 00

b min esemrmmmmrmemto
Fig, 8. Calculated from the result of experiment about various species. (Values K ).

B CR—-EHORFCRI—~FHEL M2 2 HERPOEA LK OEE L4 Bl—BA©c—=E
CET 2ELRLTH o

ne ESER R TR

§0

=15 W6 65k

N
WIS Wod §Tke

a0f T~ WoTs W7 Udke

-
S
~——

n 15 W1 85k

203

o [ 2@ 300 a

Fig. 7. Full lines show the tendency of calculated value, £ for
the species, =15, under the various dead weights, and
dotted line shows the limit which spaces remain between
fibers.

— 58 —



W R o B8 (IV) 185

87T NEAFR—#EH (v=15) TEAHBHELOVCOT & P OBRT, KMEPH—EC HOC

W5 EEDONBRAD AT ZEWELCOWCIEATITL LB TRT X 2 T OPEsE bR
AfapEszn, ROBWKR Y 0 ETBECEEDCWAHIRE, BRI VELEETCORL AD
RErEDLL DB B

£ 3 T

DLEOHEEF A 7> ¥ R ENT 2HHESIEL WIRER T A L1 b Z 0BRSS F 0T g
Y2 CEORBICHINOHBMEAFE RV BOTEEEREL C0b ELEELCITOoRLOTH 5
2, ERERCEBETHAROMz 2R A B ET <7 EE, BB T DD
HSHONCHIET 2HMECEE O ELRONDHDOTHOEELBENCE D 7 4 +» O HES
L, HOLRIHFOICEL O\ i BB OB ko CMBROER T 53 ChFh
OV TCLIROORELRL, B0 i 5 L8000 iE LSy L ChE WK
Zaol IO RREBEAE D MO LI CHELVEEEWORBMBICHEYEZSELRLN
THFOCHFEDR A 7 v FOROHBHETMANG 8= R U OB AT AL Cn D
LE2 LN, BH—RALKE SOBMETHEZ A 7 v FOBRBNABT HETE2 256
Cit, WOBHORS sl ECLCHEL b AT NE AL A\ B DA, AR
BOBECHRCCO P — &5 —t OBEFRET ep — s —t OCBERLMERTHHEACT, =1+ 7
> F Q& WFE OO B OB L IC OB FEL Z OB CHARORMERE b 2\ nCn
HLORBCEDOCCDNE, FREOCEZ HICEKDIFETHIBEEIN DO LEDbN %,
OB ATRECEO TRk P L &5 O n=150550BRYE NIRRT LMk O

0ty [P "%

. oo
Fig. 8. Relation between P and &5 for each time.
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