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Effect of Cross Section of Spandex Yarn on Air Drag

Kiyoshi Hatta*, Toshiyasu Kinari**, Sukenori Shintaku** and Nobuo Iwaki**

Abstract
The effect of the yarn cross section on the air drag coefficient and the characteristic length was examined for

the spandex yarn that doesn’t have a circular cross section.

The way to estimate the air drag of spandex yarns in axisymmetric air flow are investigated. Results obtained

are as follows.

(1) The air drag coefficient of the spandex yarn shows similar tendency to the effect of the flat plate rather than
those of sylindrical curvature appeared in the thin yarn because it has remarkable irregularities in its cross

section.

(2) The drag coefficient for the fixed end yarn is the same value as that for flat plate. And the drag coefficient

for the free end yarn is twice for that.

(3) It is effective and actually reasonable for the characteristic length of the spandex yarn to use the diameter
that is converted from the yarn perimeter length without any consideration to its irregularity.
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Fig.1 Measurement system of air drag

v, 50mm OMEEZEH L TRVAL Ty (H
3L VAL-030-E, EMEES.6m°/min) ~ &L
7o, BURARNODZESHIE, 4 v X— 2tk Togn
BARZ R L TR L, 50mm ERcED i 5
N BEEEET (B4R T % MODEL-6164) T
ZOFEEHR L2, FRHE Uy — v (FrE@ET
# UL-50gf) &l 5>3&h, T TRHELKIE
F13#V 3 AEH (R DAS-405B) 2L T~=v L2
— % CEEEBR T¥ EPR-200A) ~HAHL 1.

FEIE, UV -viclilER (BAOD 5HRAS00
mm) ORARIEES LT, EXRFHEZ10m/s T &I
100m/s & TEAL S ¥, HEAMHI05m/s £ TDZE
STABRETEB LS L. 7, HEEESR
HTREFAAICERZR4AMmM O X7 Y L 2AEEFA
L, 2otk e@d itk D ESHROFEL
BFEXHicli., &6iT, REHERT 20MHEP
ELTO0.2N DB d b 2R TIICEY 1 THIE
ZiT-1z.

—H, RNV Ty s ROWEBIEIZ, <4702
a—7 (¥ —x vz VH5900) % L500RE I Hik
LiET, F4RTVAEBREERBICETA 7Y v
4% (¥ +—7 Vp-ED100) ~HH L TFT- 7.

3.2 H ¥

ANV Ty I ADEIGINERIET 51X b,
RKIPHEDEEL BT 372 DICIRD & 5 18%%
ERHLI. €/ 7452 rELTHA o r02~8
5 (5.8~230tex) F TOF /X% TR, ~/VF7
4 AV MELTHEY T X7 150~250D (5.6~
27.8tex) D 4 FFITH L, 0~1000t/m % THY



72

2MATCHEEL-bDZE, Fhifdie LTHIO0
~100Ne (19.7~5.9tex) DX 6FEHAZNZTNH
Bl WTFhoRd s ITEETE0~460um
(Rea=27~1600) & HEHIKWEHETH D, EER
BHE £500mm (Rex=3.3X10°~3.5X10°) & L7
723, BHIZEBED 3 VWRELEMRBTH B LT
Hanz, —F, 2V Fy 7 2RREEMEERE-
2NF T 454 v+ E L CHEHESR T 2¥70D
(7.8tex, 4lum/7 A&), 140D (15.6tex, 32um/20
A, 280D (31.1tex, 32um/404%), HEALRk %o
4 77420D (46.Ttex, 42um/364%) @ 4 FEEEA M L
fz. 138, 20D HFIOBEIC X O HMHTH Y,
FAOVE) T4 T4V ERIBORNNTES
LERER Lo DEIR L 1.

4, HEREEE

4.1 EERGOLE

U r—vhoHRICRE T - HHEREE, %
DO TFIICB b 0 2 TP BEEREHICB W TZ DOF]
HMEPARBAZ(LIELEXDESH AN 21
RT. /7452 VTR, PHPNSOEBHEA
BEIHMEL B> TV A, HHETIHROREICLD
BEELIE ED1.5~25DHNEEZRL TV S,

(Nylon monofilament)

30 ¢
d o o 8 (100m/sec)
o o)
25
I
20 - A =
'EE‘ AN 5 (100m/sec)
£15
a ﬁ o a a
é o g s 1 (100m/sec)
a
10 [
o . o
° 8 (40m/sec)
51 —°
[ ]
0
0 0.1 0.2 0.3
(Free End)

Initial Tension [N]

BAEBRBRFE R

Gould & Smith ®EER?ICH W T BT REE
it LC10~28% OISR D Sh b L WES
NTVBEY, HODOERTIEP=0.INTHY, X
MHEERL 720.02N I RD 75 0 &V P %2 EE R
HELTWBI b3, i, TVFT7 454
YT, PO/NSVEBHDOIES S ENEEL
HAEOEMSA SN 3. & &I HEY T RERHED
SEEPIRENC I VEFEL - & XD 2 EDOHIHEE
R Ebhotk,

4.2 KTOHE

B/ T 45F VP BIUHMLFIERT -k
WCEEFREP 20.02N & L-BaoihE%E
HEIMRXEY CERDI. TS EFERLAL
VA Rea TEEL, MK/ s7ic7ay b L
5D EK3IC/RT. 20<Rea<500icBWVWTC i
B FIcE$ D, Rea>50005 7 0 h S X
BEPHITHE > TV, IhiZ, TLELROFHRE
RO kHEEZONS, BRECET>TO
BT OVWTERRERD 5 &,

C:=0.22Rea™"* (20<Rea<500) (3)
tEahn 3, QREQROIEEIIBELI L TV 355,
BIfi TR~ FEIEFFREOEVIC L O 2 OFREIE
FRIE-TWVWE, WFhict &, HEMEEZE oW

20 (Polyester)
25 A
20 ¢
=z
£ A 100D 100t/m
W 15 / (100m/sec)
ol
T A 100D 50t/m
< g 8 (100my/sec)
10 [o] [o] (e} A Al
1% o g 8 1 sp sovm
(100my/sec)
5 v *
100D 100t/m
(60m/sec)
0
0 0.1 0.2 0.3
(Free End)

Initial Tension [N]

Fig. 2 Effect of initial tension on air drag
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Fig. 7 Air drag on spandex yarns (free end)

Table 1 Conversion Diameter of Spandex Yarn [ x m)
Samples
70D | 140D | 280D |420D
based on

Actual Sectional Area do 108 143 202 252
Sectinal Area included inner space 110 163 239 274
(Lo [C.D .2 [ D

Sectinal Area included space  di 116 172 241 284
(LD A2 [A.2) [ .D

Actual Perimeter Length dz 261 411 561 736
(2.4) (2.9 | (2.8 (2.9

General Perimeter Length ds 177 262 3517 445
(L.6) | (1.8) [ (1.8) [ (1.8

Monofilaments 181 248 337 461
with simliar diameter NY-1 NY-2 NY-4 NY-8

() is Ratio for Actual Sectional Area
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Fig. 8 Drag coefficient on spandex yarns (free end)
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