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Friction of yarn round a cylindrical textile guide (2nd)
— —Behavior of tensile vibration of the running yarn under
a cylindrical textile guide vibrating round its center——

Toshikazu Imura

ABSTRACT

It is a very important matter to control the friction between the running fibers and
their guides of the textile machinery in the textile industries.

It is important especially in the case of the synthetic fibers e.g. nylon fiber, polyester
fiber and so on.

As a method of controlling the friction, it is theoretically considered that the rolling
high frequency vibration of small amplitude as compared with the natural frequency of the
system is added to the textile guide.

Then, solid friction between nylon yarn and the textile guide changes the positive vi-
bratory solid friction.

It is consequently obtained that the positive vibratory solid friction behaves as if it

were the fluid friction containing the damping constant which expresses h= 4xf (E’wﬁ)’
ar

where, a sin ot :equation of the rolling vibration,

I fi ‘*l;lfz . ky; spring constant of the yarn,

fi,f,; alternate frictional force, wo; natural angular frequency of the system.
In this paper, moreover, it was confirmed by the experiment that the vibratory solid
friction became equivalent to the fluid friction and so, unusual tensile vibration was dimin-

ished exponentially.
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(4 —37) ROEF1IHEFE 2T, e "™ cos(wot —h) ZEBEL T, h? LLEZEEL LK
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TH b,

X =xe "' cos(wot —h)+ Vvt _éi_<wlo) sin (wot) —%h-rg(wot)cos(wot)

+5 o5 wod) +£xgsin(a}ot)— T pA(—1)" €% sin(wot).( 4 —38)

2 2 16a
IRk LT,
(v Lo f—fa (1)
n=vt 2<w0>sm(wot)+2kl(k1xo f1) cos(wot)+ kT 2k (f, +12)
f f i=n—1
p It S e cosfa( £t (4—39)

i=1

(4—-39) REEETH L.

X #LZO( 1 —hwot)cos(wot)%—%xo sin(wot)+16i” X Xg sin (wot)
_71'1:.7“2 3( n-1 . z(n——]-) &
Soa £3(— 1) sin(wot) —xr x9° € “Tea cos( wot) + A cos(wot)

vy Xg | Xr (1301
2<w0>sm(wot)+vt 5 +4 (—1) )

£ DEZEMAL T ERTD L.

n: 11 —heot)cos(wot) +h sin(0ot) } 555 sin(wot)

:(n—1)

%a—“ cos( wot)+& cos(wot) —L<*V*> sin(wot)+ vt

s %o & A 2\ wo

_ X Xr - n-1
5 T4 (—1)

%0 . e_h“’°tcos(wot—h)+i- h - X sin(wot)*%h-xg(a)ot)cos(wot)

xn= 4
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Xo _A(vy _Xe L Xr o4 ynea _
+4 cos(wot ) 2<w0>sm(wot)+vt > +4 (—1) (4 —40)
EED | o, o ZHEER hORSEREIC > Twda 6, LY. IR T, T,, #3K
HbhE.

T.=ki(vt—x)+ T, ] To=my
£

Tzzkz(xl‘xz)‘i"ro J k1:k2 C‘:L’C‘/léo

T,=—k:- x_20 e‘h“")tcos(a)o‘c—h)—lil%i sin(wot)+% h- xs (wt)cos(wot)

*%ngOS(wot)_!_kZ_l <%O>sin(wot)+%xi —k% (- 1) +T, (4 —41)

TZZ_kZ'xO e—hwot COS(th_h)—w Sin(wot)+1(2hxg (wot)COS(wot)

2 4 4
_ke % &<l> ' Kem Xf o nige
1 cos( wot)+ 5 \w sin(wot)+ 6a (—1)""¢%sin(wot)
_*_kz-[ff (_ 1 )n‘l + TO (4 —42)
Z 2T,
flzTo( 1—6*"0), f2:To(e#6_1)
HU . g BEEIRE 6 e To=mg, &L TWw3,
7. %fz— =To( 1 —cosh(u6))
1 2 . 4 —43
—f;‘f:To sinh( g 8) ( )
)
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T, :Léxo c e M cog(wot —h)+%T0( 1 —cosh(p8))cos( wot)

—%To( 1 “COSh(#a))(wot)COS(wot)+";_‘O (1 —cosh(u6))cos(wot)

() sin (o 0 =T, (1 —cosh ()~ To sinh(x6) +To (4 ~44)
Wo

T, —lﬁégLe*h%fcos (wot—41y+%§Iw(1-—cosh(ﬂﬁ))sin(awt)

—%To( 1 —cosh(,uﬁ))(wot)cos(coot)—F% (1 —cosh(u8))cos(wot)

T A= 1) 6 sin(wot) + L (T, sinb(#6))

&(&)
+2 wWo

+T, . (4 —45)
E% b,

PEnkic, sEhtsnrsaexic, (4—44), (4—45) ROF1HD LI 2, RHIESH
BREL TV ZED, b2 b,

5. E&

EEBTKDH2, kAR, Fig. 5 ~Fig. 9 T ORI R 2RI T 5 &, R4 FORKEE
(7 —wa ) », HEREIC LY. Jndlli@?ﬁft‘fé EH, HEREANT, TOEEEEITh TH
LbhbE3Nd, (4—4) RIZEBHREBEEDEETH ) (4 —45) K3, BEEFIORNELTH 5,

mists, 1R, de (iR (m) o) x| smiic il <o, %

e hENR . 81 e REE O T OMER T, = A HIEEE h 0 BT B,
D LTI — B L O IRIEO /NS v, AR e R L) %T}mmmanmﬁmiv

RETA POMXNEESTIC L DI T, HF52%E2 5, 2 ia‘]ﬁbﬁc WD NREIE H Hb LT,
EBREFICL, BB, HL5bNTwb, Fig.5nk )i, 74 Fors—a BET, EAZ, HE
RRT IR WA, Fig.6 D& Jic, REE o0& BB NEED. b o> TEvw 227, KEZH
NELT, KREMBORELZERICEDSL, 20, IREEEREE, I2L- T, WHREEILL, £
WIRNE®Z . WESE TV, ZEss, HBL 72,

6. &
(1) #iMEA A FICBIEIRBIZ 5T 5 &, 74 P 7 —o X BEENREKERILL T, RHEEZ

i
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FEE S fcmﬁﬁ%ﬁih—lla”(w”) <hHD.

(2) PEREIBRERENEEOBRGRN & B 0 RITBIEOERAIL,

T, =—Kifo e—hmtcos(wot_41y+%%1m(1<—cosh(#0))cos(wot)

2

%To( 1 —cosh(u8))( wot) cos(wot) t ( 1 —cosh(u8))cos(wot)

_ 1 3yn-1
+% <%0)Sin(wot)— To( 1 —cosh(#ﬂ))_( 21) To sinh(x6)+To.
TZ:—%e*h“’otcos(wot—h)+%To( 1 —cosh(x8)) sin(wot)
h

B (L) sin (o) +E2E 1A~ 1) ¢ sin (wot)

1)

+( (T031nh(;1¢9))+To. s,

(3) ULKJU\%ﬁ%ﬁ¢K\%%m&‘ﬁﬁﬁﬁ%ﬁ’tt“§\ﬁ%F’D%ﬁﬂ%ﬁ%
T2E, ZORENT, Hizh b, FEEESERLZ LD, BECEEL TITC 2 &5
L7z,

D&z, BEREOFSEA R L2h . AFFRICBT 5, BEERENT D720 DGE DEBREY
ﬁﬁ%&4—w)ﬁl4—m)%&tm%¥ﬁ%% E 5. B, BTN OBRICRRTSE22L
TF, BRICAHEICH ) | EEEL 1 - 2 ERKF LR ERNEERIc R E RS OT 2R LT,

(8) (1) #HH, N @IRKF KBS LR
S A oL EERE LIRE A N EROEEICET 277 (BF1464F)
(2) part, #ifR, 5% “REASKRSEH (B1H)
KB HEm32% 2 %5 (19664F)
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