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Measurement and Evaluation of Radial Young’s

Modulus Distribution in Yarn Package
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*Department of Mechanical Engineering, Kanazawa University, Kanazawa

**Asahi Chemical Textiles & Fibers Techno Research Co., Ltd., Ishikawa

Abstract

Distributions of radial Young’s moduli were estimated by pushing the side faces of two kinds of yarn packages
One is made by twisted polyester yarn, the other is nylon-6 yarn package

The method of measuring radial Young’s modulus is deduced from the relation between load acting on
package and displacement of screw in package, for various yarn layer thicknesses and winding tensions

1) Compression load (P) acting on nylon-6 yarn package is linear to displacement (U).

2) Radial Young’s modulus for polyester twisted yarn package is increased for the package formed under
constant winding tension, and radial Young’s modulus is constant for the package formed under controlled
winding tension

3) Radial Young’s modulus for the nylon—-6 yarn package is linear to winding tension.

These results show the necessity of the distribution of radial Young’s modulus in yarn package 1n the stress—
strain distribution
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Fig 1 Detail drawing of device for measuring E,

Table 1 Twisted Polyester Yarn
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Fig 2 Relation between radial load and displace-
ment for twisted yarn package
(a) constant winding tension
(b) controlled winding tension
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(b) controlled winding tension



GRXE) Vol 43, No 10 (1990)

TR L1BRIAD E/ REE R L TuiciE-
TRELBOEBRKRZIELBE NP3, L
L, 6IcEOoNB LI, BENF@EET->T
Tom L 1B R KD E/ BNEHD SABIH T T—FE

E1E-TWVWB, ZOE DRAIETIE, SRR %E
—HETLTL L, SERIHCKRERLLLTL

X RBEHIEERMLTHLOPEUDAEET
STW3, X-T, NEMRABOSREBIC L 25D
I EmA onicgoEsRdEiciisd o
EaEZBE, BRN—ETRKL &R EIEN
BRloRBORIME»MET 4 3M@Ricd b, ThidE
FIC L > CROEEREREMET LTV BRI EERT b
DTHB Larl, BEAHEET - 1BEICEA
ABOHHEDPIZZH—ICH B EMRSNTEY,
BENEEHAITS T Ltk > THARBIC X 2 5B %
DIZVERETEE P AIREL 8B L AERTDOTH
3. XN, REICXBEEDE WG, BRECHEMIE
BREILERIE 2D, ASRDETRELE-TED,
%E%ﬁﬂvvﬁim?%mﬁnt&mzé
T, K 7(), ()i, K6(a), (b)D ARICOVT
D E; %(6)7ic ﬁvfﬁﬁtt#fﬁmV/7+
E, A2RLESDTHY, ZITRMERLICL BN
DFEHE L CDIL»VIEa’2 05 L, £ TEX
Thb. HoDRELD, E OFLOETFida DK
EIICL-TEDLY, FIZRBILELOIEa HREWE
Bicid, 2EDY v s RINS LR BERERLT
W3, LoL, ahL/20 K 0/NSVBE (ERO%
RATRIOEIWIBEHITHYB L TWBEEELZ SN
%), E 3B RIT—TEDEBREKIIOVTIIARBES
L& bicEmdT 2L R ON, KENHEET-
BRI OVWTIE, BIERERIVICE-TVLE &
ENEEET > AT E pEMLEVDR, &

100
Polyester A
~gol CONSTANT 220
a
3
by 60F La/50
0
=
2 Ln/20
g 401
n Ln/10
2
5 20 Ln/4
Q
Ln
0 5 10 5 20

YARN LAYER d4r(mm)
Ca)

T90

53
20,
Polyester A

= CONTROLLED

a a=0
2

i

")

-]

-

3

a

o

=

w

[L)

z

=)

Q

0 5 10 15 20
YARN LAYER 4r (mm)
(b)

Fig 7 Relation between E, and yarn layer thick

ness for twisted yarn package for various
radial stress

(a) constant winding tension

(b) controlled winding tension
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