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Computer Aided Design of two ply yarns structures
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Abstract

This paper presents the approach for modeling the two ply yarn structures in 3D model using computer aided
design (CAD). Each yarn structure composed of many fibers twisted together. Doubly wound helix equation is
used to define the coordinates of the fibers in two ply yarn structures. The fiber coordinate is approximated by
NURBS and sweeping curve to present a model of fibers in solid model. The results of this method can model
wider variety and yield an improved visual representation of two ply yarn structures and also can be used in

the computer aided engineering (CAE) to analyze the mechanical strength of the ply yarns.
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Figure 2 Two ply cross-section area with

coordinate (a) xy and (b) yz.
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Figure 3 (a) The geometry and (b) coordinates of

two ply yarn. [Jeon and Kim, 2010]"
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Figure 4 The fiber position in two ply yarn

structure.

aaantaaszalwnisaanuuulaseasne
LEBAE AL

mydaeaduisaulasldaauiiiaasaae
aanuuy (CAD) l#ldsunsy SolidWork 2013 1w
Tdsunsudmsunssiaasuansle Figure 5 aiiln
NIWIIRDILEWATUAIVLLY 2 L8W Figure 5 (a)
LRAILFUTIAILLUUA AN FIL U DA LA RS
LB T UAN LT ULALITIWINFDITOLLNALD WAL
Figure 5 (b-c) U&AILULSAeiwam T uunlnalu
yuNadind g lasidudsaiuudesidulznaudas
@ulsrmanannsundsiuauaassiul i
fnuali la Umifﬁmaﬂmﬁashaf:ﬁmu@iaga
Aaun1sinaedfadwinidulovedFudondazidn
(Ny) tvinny 7 Fulapfvionue 2 5% LaUH%
gudnanaduly (d)ivini 1 aw. idusuguanang
LEUANY (dy)VNNU 3 W Lﬁumuguﬁﬂmuﬁuﬁm
AU (dp)L¥INAL 6 WH. YULNALUFUABUARZLEY
WYL 33.8 896N YULNADLFUGEAILLYINAY 35.4
296

Figure 6 L&AINANTTIN AadtduasaILlae
MIlTAaNRILAeITIBaaNUUL Figure 6 (a) WEAY
T AT oI I IT- TIEYAR) T OVSIE: AL TISE SRR
38ULNAE7 WAz Figure 6 (b-c) LEAILLUIIABIN

Qs é/ 1 o v v 1 v
WW%W%%NWI‘MNI@ HIMRDILRUANLIAIULARS LY

Usznaumatdulas 1IN a8 UANAT 8
dudsfAtinuald lasn1ssraasludrediail
Anuadeyadaunisiiassfediurutdulovas
LA LARZLEW(N,) LNNL 19 wulasdnnue 3
% uswwaulpriovue 38 1@ @ilo Sidunns
AuINad (d)rIiy 1 un. LFuRIugRENATg
LEWANE (dy)LVNNL 5 WAl Lﬁumuquﬂﬂmuﬁuéﬁﬂ
AL (dp) LYINAL 10 N, YuLNALIFUTIBULADZIEY
WD 32.789A0 LAZYULNALINEUGHAILLYINAL
33.9 23@
sUnmsdsasdusnsatuudaziduaziiuens
\duiigaswaunitesauindsuaaslu Figure 7 (a)
LLa:gﬂmemﬁwamﬁw”@um%um’lmﬂmﬁmaa
WWumMaauLdastdulsznaudadulosiuinann
[ annauaasarndsninnalwuaasln
Figure 7 (b-c) I@ﬂlu@T’aaﬂ"}dﬁﬁmu@ﬁagaﬁaums
inesfesuanidulovasidudoudazidn (N,
WAy 64 t@ulapdvionaa 5 1% LU UEEINAN
wduly (d)rinnay 1w LFUHIUgUENaEuaY
(ALY 9 wu. iFuHIUgRInaFuaEAY
(dp)t¥iNAL 18 3. YULNRLAULFUGNDUARZLEULYINAD
28.5 937N WATHULNALAFUGIDAILLYIINY 308961
Fsrnmadssufisuuuuinaesiawninil (Figure
5 (a),6(a),7(a)) WATWAIINNITNAUIITAT Rl
(Figure 5, 6, 7 (b-c)) WU 35M1331884laT9a319
yasdusaauAnawmdwun lndidanumion
IIURTROANNBINUFU IR AN BULLF UG DAY
sUnmsdaaadusatuudazidwaziiueng
Wuifigasuaunitesaunasuaaslu Figure 7 (a)
LLazgﬂLLammS?ﬁ'}aaaﬁw”wmfumslmiiﬂﬂﬁmaa
WU B ULdaztEuLsTnauMsLEwlos wINNN
s snwaua1aseaudsiinnualwuaasl
Figure 7 (b-c) I@uiu@T’aasz:ﬁmu@ﬁagariaumi
Fnesfeswinidulovesdudsudazidn (N)
Wi 64 dulasdvionaa 5 5w Lé”umugmﬁﬂma
wduly (d)rinny 1 un. iduRuguEnandude
(ALY 9 wu. iFuHIUgRInaFuaEAL

(dp)i¥inAL 18 WA, yal



MIUTIUATING “NMIANNHNMIANTANNARY AR 127
The 12" Mahasarakham University Research Conference

MRC#12 | 493

a v o ' o . . I ad o o
LNADFUIUALFWLYINAY 28.5 8947 UATYN (Figure 5, 6, 7 (b-c)) Wui1 A5 331809laseaing
a v v ' s & v v dl e z ld’ld =)
INAYALFUAIBAIVLYINAY 30 89A15931NN1T YadiFuasaIuNWamIInu lnahiianunian

Wi uifisuuuusiaadnawntin® (Figure 5 FIUAFAANNBINUFU I UAZAN M LEUA BRI

(a),6(a),7(a)) WATWAIINNANTWAWIIDA1T LN

for— =

&
A

(b) (c)

*Isometric *Isometric *Right *Fraont

Figure 5 Computer simulation result of (a) single yarn isometric, (b) 7 fibers single yarn (total 14 fibers),

(c) right view and, (d) front view image.

*Isametric *Isometric

Figure 6 Computer simulation result of (a) single yarn isometric, (b) 19 fibers single yarn (total 38 fibers),

(c) right view and, (d) front view image.

"I\ (b) z"I (c)

(a)

*Isometric *Isometric *Right

Figure 7 Computer simulation result of (a) single yarn isometric, (b) 64 fibers single yarn (total 128 fibers),

(c) right view and, (d) front view image.
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Figure 8 Two ply yarn mesh sample image from (a) front, (b) isometric and (c) right view.
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