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On the Relation between Frictional Heat and Durability
in Mutual Friction of Netting Threads™

By

Fumio Fugasawa

In the wearing process of netting threads caused by the mutual friction, the
effect of frictional heat is one of the important factors.

The abrasion of threads on each side increases till the thread wears off by
frictional heat. The abrasion of threads has much to do with the durability against
heat of threads. The experiments described in this paper suggest that the frictional
properties of synthetic fibres under light loads are better than those of vegetable
fibres, but they are reverse under heavy loads. The results are shown in Table ( 2)
and Figures (2 )—(9).

The observations can be represented by the following forms:

(o — 0, )=A(eat—ebl) i (1)

W /T =BTl veenieiieait i (2)
where A and B are constants. Equation ( 1 ) shows the relation between the thread
temperature ( 6 —@,) raised from the air temperature 6, by friction and the sliding
time t. Equation ( 2 ) shows the relation among the tensile strength T of the thread,
the load W and the breaking time r.

Figures (7 ) to (9 ), for examples of effect of frictional heat, show the tran-
sections of threads which were pulled to be burnt out by flame, or broken by a tensile
strength tester, or worn away by friction.

The general arrangement of the appratus to measure the temperature with the
thermocouple is shown in Figure (1 ). In this figure the upper thread fixed both its
ends met at right angles with the lower thread, and the lower thread can slide on

its runway and also be movable by the use of a motor.
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Fig. 1. Schematic diagram of wear tester. The lower thread can slidz on its
runways and is driven by a motor at a linear speed of about 5 cm/sec.
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Table 1. Specification of threads used for the experiment.

Number of twiste .
. . Number or Ply/No. per 10 cm of length Tensile
Kind of material Deniel ¢ : strength
e or yam Upper twiste | Lower twiste Kg
Amilan 210D 3/7 12.0 23.0 65.3
Saran 1000D 3/54 7.3 7.6 66.5
Gremona Ne. 5 500D 3/51 10.0 11.0 55.0
Cremona Manryo 200 s 3/81 9.1 23.0 62.8
Polyethylene 500D 3/48 11.8 14.6 73.9
Cotton 20! S 3/90 12.C 29.0 41.6
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- . *Second order transition *Specific . .
ok
Kind of material Softeing point temperature heat Melting point
°C ° cal/g °C °C
Amilan 210 80 0.46 212
Saran 116~137 70~80 G.32 160~170
Cremona No, 5 190~-200 70~90 220
Cremona Manryo 190~-200 70~90 220
Polyethylene 110 0.53 140~150
Cotton 0.32

*Taken from reference
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Fig. 2. Relation between ( § —0,) and duration of netting threads against cotton.
@&—Cremona No.5 (W=2 Kg) (O—Cremona Manrye (W=2 Kg)
@—Amilan (W=2 Kg) R—Saran (W=0.5 Kg)

@ —Polyethylene (W=2 Xg)
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Fig. 3. Relation between ( § —0,) and duration of netting threads against Amilan.
@—Cremona No.5 (W=3 Kg) O—Cremona Manryo (W=2 Kg)
@—Polyethylens (W=2.5 Kg) R—Saran (W=1 Kg)

@ —Cotton (W=1 Kg)
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Fig. 4. Relation between ( @ —8,) and duration in mutual friction of netting threads.
@) —Polyethylene (1 )—W=6Kg ( 2 )—W=4 Kg
@® —Cotton (1 )—W=3Kg (2)—W=2 Kg
®—Cremona No.5 (1 )—W=2Kg (2)—W=1 Kg
(O)—Cremona Manryo (1 )—W=2 Kg (2 )—W=1 Kg
®—Amilan (1 )—W=3 Kg (2 )—W=2 Kg
R—Saran W=0.5 Kg
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Fig. 5. Relation between ( @ —0,) and duration of netting threads against polyethylens
(W=3Kg) worn away by other netting threads except Saran.
@—Cremona No. 5 O—Cremona Manryo &—Saran
@-—Amilan ®—Cotton

ABCEDNHED,

(1) BEESNIEA GBLROTR) S8 %R E DB EOEICON TIHEEICEET 5 54

(m) BERESNIAAPE MRS O L EBEOBBIT DN TEESH L SE

(N (m) oENOHE
RIS BB DI - T T O KRBT ER L, KEBCERRBCE S (1) SSTRINAB LS
Bo (w) ORIZEGEOME & BEEIEFTOEELE {25 OPHNDT (4), () thNTeom -5
HRTH S, HIZEWT L 2 BEIROPEP R E 2hidis 5 BEEICEEIE FRT 5, FCEWY A (P 25K)
LIED & BRI DRI & % BEREOR R 2 5 O THEFIRARITS & 3B % TRhA S ERIICEILT 5,
EBOMTIEARY =7 v o RIEE LY 7 22RO TR (W=3kg) 1L >TH8Y 5L |20
NTNS, Chid (B) OBEELIRLTNS, (1), (V) OBGRERREBICRES, $hbLEED
LROEEPZRBTEL (1) eI —BT 5, ABEOEAMAEEOBERETIE (1) OBEPB L E1
Plizmd @b Tho, B2 —3RIMAR 719 v 2EEL, B MOBROTPBETIEET (N ©
RBE2RUTIsY (1) NE—FHT 2, LirL, LR (1), (n), (N) ORNCEEITS 2 03 lRoiEE
OREHR-ITL 51 d0p D T, MRCHALDRIWICE X5, MAREELULIGW PATH S & S
HDWAROT LB T DT () OBETHEH, CIUIHRIEEICE 2T0RNI OB H - T b Buc &
LIEREOREZEZ 2 T XA BRI BINERIC OV TOAZBANE LI E TH B, L L WHVA X
{13 EFEET DEBRAEDN D CREFFPENPTH DIz, 737 VEOMAIABEZZ 5 ¢ &5
WERLIRBOT, HEINTOLIADTBEREVEL LY (1) OB&Ekd, %12, B4MoEE
HOMAEER OB TIE WRREZDITHEN (4) 5 (v) ORBICEITL, il EERE oS
LY EBBE DIV E L2 TN, 73Ty, 7vEF, #)2F VUV EICOBBERPRUTINS, 45
& W02 kg OIBETRARETETT 2, 20T WICIRBIRIC b ORI & b Bl X4, 225k
TREGT L DEROBED b - & AR {EGREIORAEO WOREPA (0.2~6.0kg) Tk, ® Oo&{tir
RIS ) BITHEETT 5o MARL OB T o) WORNCBERES (1) Kicges,

(2) WBHRIEEBOBEERBIC DT , .
WERED NI 2 EOMADEE TIE, Bl s TU 3 > TR DT MBONA L b IHEEEED % -
T LHs 2L b —DDHEZTH S /). WADBHOHIENT DRSS § OAE L b B et
CTBMATIVRTD D LIXBAI . 2 FREMARZHAD S TEER S @202 OB - b 27 B
OIFEERDL LTS,

HHEROTRIFOMFIZE 2T o 7 2 T, JVEFHH, JVEF5H, ®UxFrr, 430105,

— 21 —

&



376 b A e it BUKEETER 10 (3)

Table 2. Toughness of mutual friction of netting threads,
+ : Toughness over the other netting thread.

Amilan Saran C. No. 5 C. M Poly. Cotten
' —w >1.0kg
Amilan + + + + 4w 21 .0kg
—w >0.2kg
Saran — - - - 4w <0.2kg
. ~
Cremona No, 5 — -+ - + -+ x 2} 8 tg
Cremona Manryo — + -+ + ‘ I xzi g tg
— .5k
Polyethylene — + - - + ng 5 kg
| + + + + +
Cotton w>1.0kg | w>>0.2kg | w>1.0kg | w>1.5kg | w>0.5kg
w<1.0kg | w<0.2kg | w<1.0kg | w<{l.5kg | w<(0.5kg
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Fig. 6. Relation between W/T (%) and duration of netting threads against cotton.
@ —Cremona No, 5 (O—Cremoena Manryo X)—Saran @®—Amilan
@ —Polyethylene & —Cotton
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Amilan Saran Cremona No. 5 Cremona Polyethylene Cotton
Manryo

Fig. 7. The transections of threads pulled to be burnt out by flame.

Amilan Saran Cremona No. 5 Cremona Polyethylene Cotton
Manryo

Fig. 8. The transections of threads broken out by tensile strength tester.
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Amilan Saran Cremona No. 5 Cremnoa Polyethylene Cotton
Manryo

Fig. 9. The transactions of threads worn off by friction of netting threads
against Cotton (W =3 Kg).
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