SCIENCE TECHNOLOGY

XAC DINH MOI QUAN HE GI'A SUC CANG SO1 VAMOT SO
THONG SO CONG NGHE TRONG QUA TRINH QUAN ONG

DETERMINATION OF RELATIONSHIP BETWEEN THE YARN TENSION
AND SOME TECHNOLOGYCAL PARAMETERS IN THE WINDING PROCESS

TOM TAT

Bai bao nay trinh bay két qua nghién ctu thic nghiém xac dinh méi quan hé
gifra stic cang soi trung binh va cac yu t6 cong nghé quan 6ng gom: Toc do quan
ong, luc ép clia bd didu tiét stic cang va khoang cach tir dau ong soi con dén
khuyét dan soi ctia bd phan giam baldng. Si dung quy hoach thuc nghiém truc
giao véi s tro gilp cta phan mém NEMRODW 2007 da xac dinh duge mo hinh
toan md ta moi quan hé gita cac thong s6 cong nghé dé chon va stk cang soi
trung binh khi quan 6ng ddi vi soi 100% hdng Nm34/1. BE dat droc stic céng soi
trung binh 12 25¢N theo y&u cau trong qua trinh quén dng véi téc do 800 m/pht,
can diéu chinh lc ép cla bo diéu tiét sirc cang la 37¢cN va khodng cach tir dau ong
soi con dén khuyét dan soi clia bd phan giam balong 1a 10cm. Két qua nghién ciu
|a co s khoa hoc diéu chinh cac thong s6 cdng nghé trong qué trinh quan 6ng.

Tir khoa: Quén 6ng, sikc cang soi, thong sd cong nghé.

ABSTRACT

This paper presents the experimental study results determining the
relationship between the yam average tension and technological parameters in the
winding process, including: the winding speed, the compressing force of the yam
tension and the distance from the top of the bobbin to the guide eye of balloon
controller tension control. By using the orthogonal experimental, together with the
support of the software NEMRODW 2007, the study has identified the mathematical
model describing the relationship between the selected technological parameters
and the yarn average tension when the winding for 100% cotton Nm34/1. To
achieve the yarn average tension of 25¢N as required in the winding process at a
speed of 800m/min, it is necessary to adjust the compressing force of the yamn
tension to 37cN and the distance from the top of the bobbin to the guide eye of
halloon controller tension control to 10cm. Research results are the scientific basis
to adjust technological parameters in the winding process.
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1.DAT VAN BE
Trong cong nghé quéan 6ng, théng s6 cdng nghé stc
cdng sgi ¢6 anh hudng tric ti€p dén chét lwvong san pham

Gian Thi Thu Heong, Tran Blc Trung?

va nang suat may 6ng. Vi vay, théng s6 nay dwgc cac nha
cobng nghé dac biét quan tdm. Do chiu anh huwéng cla
nhiéu yéu t6 nén strc cang sgi ludn bién doi va cé gia tri
khac nhau tai cac vi tri trén quy dao chuyén dong clia sgi tlr
6ng soi con dén bup soi.

Pa cé nhiéu cong trinh nghién clru vé cac yéu td anh
huéng dén strc cang sgi trong qué trinh quén éng [1 + 3].
Vi nhiéu gia thi€t don gian hoa diéu kién quéan 6ng, cac
mo hinh toan hoc nhan dugc vé stc cing sgi van con rat
phtrc tap, bao gdbm nhiéu théng so rat khé (déi khi khong
thé) xac dinh dwoc khi tinh toan nhu: van téc géc cla
baléng, ban kinh baldong, s6 lugng séng baléng, goéc
nghiéng cla sgi tao boi ti€p tuyén cda baléng va duong
th&ng song song véi truc 6ng soi con tai diém soi tach ra
khai 6ng sgi con... Do vay, viéc ap dung cac nghién clru
nay vao thuc té san xuat gap rat nhiéu kho khan.

Bai b4o nay trinh bay phuong phép thiét lap mot mo
hinh toan hoc cho sirc cang sgi trung binh khi guén 6ng cé
xét dén anh hwdng dong thoi clia cac thdng s6 cong nghé
guan trong nhéat nhu téc dé quan ong, luc ép cta bd diéu
tiét slrc cang soi va khoang cach tlr dau 6ng soi con dén vi
tri dat chi ti€t giam balong.

2. PHUONG PHAP NGHIEN CUU THUC NGHIEM
2.1. Vatliéu va thiét bi thi nghiém

- Vat liéu thi nghiém: Cac 6ng sgi con duoc san xuat
trén may kéo soi Lakshmi R-147C (An D) trong cung mot
diéu kién cong nghé, sgi 100% bong, chi sd Nm 34/1, ¢6 do
bén kéo dirt soi don 360+ 5 cN.

- M6 hinh may quan 6ng thi nghiém: cho phép quan
ong vai tdc do 500 + 1000 m/pht [4]. Diéu kién phong thi
nghiém: nhiét do t°= 20 + 2 [°C]; d6 d&m @ = 65 * 2 [%)]. Tai
Phong thi nghiém Céng nghé Dét, Truedng Pai hoc Bach
khoa Ha Noi.

- Thiét bi do stic cang dong IRO 40.0329 300cN [5] dé
do stic cang soi, vi tri dat dau do sau bd diéu tiét sirc cang
sgi, v6i cac thdng sd cong nghé dugc diéu chinh: Vq - van
téc quan, N - lyc ép clia bd diéu tiét stec cang va H - khoang
cach tlr dau 6ng sgi con dén vij tri dat chi tiét gidm baléng
(hinh 1). Thiét bi do strc cang A dugc két nGi voi may tinh st
dung hé diéu hanh Window 2010 cho phép ghi va tinh toan
cac dac trng thong ké stic cang soi trung binh Y, (CN).
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Hinh 1. So d6 nguyén Iy do stk cang si trén mdt don vi quan 6ng

1. Ong so con; 2. BO phan giam ba long so; 3. B didu tiét sirc cang; 4. Ong
khia truy&n dong cho bup soi; 5. Bap soi; A. Thiét bi do stic cang soi; N. Luc ép cla
bo diéu tiét stic cang; H. Khoang cach tir dau 6ng sgi con dén bo giam ba long;
Vg, Toc d6 quan 6ng
2.2. Thiét ké nghién ctru thyc nghiém

Phuvong phap phan tich héi quy véi sy trg gilp cla
phan mém thiét ké quy hoach NEMRODW 2007 dé xac dinh
mo hinh toén cho strc cdng soi trung binh khi thay d6i cac
thong s6 cong nghé trong qua trinh quan éng.

Can ctru vao pham vi diéu chinh cac théng s6 cong
nghé ctia may 6ng thdng thuong, vat liéu sgi quan 6ng va
kha nang cho phép ctia md hinh may éng da ché tao, cac
thong s6 cong nghé phuc vu cho nghién cttru dugc chon
trong vung sau:

+Tdc do quén 6ng: V, = 600, 700, 800m/phut

+ Luc ép cuia bd diéu tiét strc cang: N = 10, 30, 50cN

+ Khodang céch tir dau 6ng sgi con dén vi tri dat chi tiét
gidm baléng: H = 10, 14, 18cm.

Gia tri thuc va gia tri ma héa cla cac thong s6 cong
nghé gom céac gia tri can dudi, co s& (mdrc tai tdm), can trén
va khoang bién thién duoc ghi trong bang 1.

Bang 1. C&c mirc va khoang hién thién clia céc thong s6 cong nghé

L Gia tri thuc Gid trima hoa
Céc thdng sb
V, N T H X X | X
Mk dudi 600 | 10 | 10 | -1 | -1 | -1
Mk co s& 700 1 30 | 4]0 0 0
Mikc trén 800 | 50 | 18 | +1 | +1 | +1
Khodng bién thién 100 | 20 | 4

Lap ma tran thuc nghiém va xac dinh ham hoéi quy, st
dung quy hoach thyc nghiém tryc giao dang toan phan, s6
phuong an thi nghiém:

n=2+2k+n,

Trong dé:

k: S6 bién (k=23)

Ny: SO thi nghiém Iap tai tam (n, = 4)

Vay s6 phuong an thi nghiém la: n=23+23+4=18

Phuwong trinh hoi quy thic nghiém cho bién ma hoéa cé
dang sau:

1<j<k I<j=I<k I<j<k
Trong dé:

b;: Cac hé s6 hoi quy bac mot.

b; va b;: Cac hé sé hoi quy bac hai.

M6 hinh toan ctia ham muc tiéu strc cang soi (Y) véi ba
tham so6 duoc lvachon la:

¥ =£(X;) = by +byX; +0,X, +3Xg +by;X X, +by5X X

+D3X, X5 + by X340, X3 +h5,X 3

3. KET QUA NGHIEN CUU
3.1. Két qua thuc nghiém

Ma tran quy hoach thuc nghiém va két qua xac dinh strc
céng soi trung binh dwgc thé hién trong bang 2. Trong do,
Y, la strc cdng trung binh cla sgi (cN) do dwgc tvong tng
V@i tirng phuwong an thi nghiém.

Bang 2. Ma tran quy hoach va két qua thuc nghiém xac dinh stic cang soi
trung binh

(2)

N° Bién thuc Bién ma hda Y

Vg N Hol X | X% | X | X | CN)
1] 600 | 10 | 10 | + - - - | 123
2 | 80 | 10| 10| + | + | - - | 17,09
3| 600 | 50 | 10 | + - + - | 2195
4| 80 | 50 | 10 | + | + | + - | 3040
5 | 600 | 10 | 18 | + - - + | 1354
6 | 800 | 10 | 18 | + | + | - + | 2186
7| 600 | 50 | 18 | + - + | o+ |28
8 | 80 | 50 | 18 | + | + | + | + |98
9 | 600 | 30 | 14 | + - 0 0 | 1624
1080 | 3 | 14| + | + ] 0 0 | 257
1w/ 70 | 10 14|+ |0 - 0 | 1689
22070 5 | 14| + | 0| + | 0 |27
1370 | 3 |10 + ] 0 0 - | 1888
4] 70 | 30 | 18] + | 0 0 | + | 2058
15 70 | 30 | 14| + | 0 0 0 | 2219
6] 70 | 30 | 14| + | 0 0 0 | 2303
1770 | 30 | 14|+ |0 0 0 | 21,79
18] 70 | 30 | 4|+ |0 0 0 | 2347
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Két qua thuc nghiém duoc xir ly véi sy trg gilp cla
phan mém NemrodW. Sau khi loai bé cac hé s6 khéng c6 y
nghta ra khéi mé hinh, phuong trinh hoi quy thé hién mai
quan hé cta stc cang soi trung binh vao cac yéu t6é dwgc
xéc dinh theo cong thirc (3):

Y =22,067 +3,838X, +5,159X, 3)

+0,378X; —0,759X,X, —2,517X 2

VGi hé s6 tvong quan bdi R* = 0,98, c6 mdi tvong quan
cao.
Chuyén phuong trinh tir dang cé bién ma héa vé dang
c6 bién thyc, nhu vay:
V,-700
o100 P 20 T4
Thay céc biéu thiic X;, X,, X; vao phuong trinh (3) ta
nhan dwgc mé hinh toan hoc cho stic cang sgi trung binh
khi quéan 6ng;
\A(S =-48,679+0,038Vq+0,39IN (4)
+4,784H—0,009NH —0,157H?

3.2. Kiém tra tinh twong thich ctia ham hoéi quy
Tinh phuong sai du:

N

206070 7
Shu =12 =="2-3,09
N-I  18-6

Trong dé:

Y;: Cac gid tri do strc cdng sgi trung binh & tirng phuong
an(i=1+18),
Y;: Cac gia tri strc cang sgi duoc tinh toan theo phuong
trinh (3).
I: S6 hé s6 cé nghia trong phuong trinh hoi quy (I = 6)
Tinh phuong sai tai hién;
@ _ 20 -WY 1764

= =0,588
t N —1 4-1

Trong dé:

Vio . Gia tri strc cang trung binh clia céc thi nghiém lap
tai tam ké hoach.

Gia tri cGia chuén so Fisher la;

s3 0588

Chuan so0 Fisher tra bang [6] ¢ng v&i mic c6 nghia
p = 0,05; bac tv do cla phwong sai dv f; = 12; bac tv do cla
phuong sai tai hién f, = 3 nhan gia tri: F(f,,f,)=Fy05(12;,3) = 8,7

Vay F < F,(f1,f2) K&t luan, phuong trinh (4) twong thich
v@i thyc nghiém.
3.3. banh gia anh huéng ctia cac théng sé cong nghé
dén strc cang soi trong qua trinh quan 6ng

Ta thdy, mirc d6 &nh huéng clia cac thdong s6 cdng nghé
dén slrc cang soi trung binh trong qua trinh quan 6ng

thong qua biéu dd cac dudong dang mic thé hién trén do
thi 2D va 3D, biéu dién m&i quan hé gitra cac cap théng s6
cdng nghé clia ham muc tiéu trén co s& c¢6 dinh thdng sb
con lai & mic ma héa0 (hinh 2, 3, 4).

-
-

T(cN) Scicotton 100% Nm 34/1

l 3217
1917

617

X1: Van tée
X2:Luc ép

Hinh 2. D thi drong dang mitc 2D, 3D biéu dién méi quan hé giita van téc
quén soi Vi, va lyc p N clia b sikc cang dén sirc cang soi trung binh
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T(cN)  Soi cotton]100%Nm 34/1

|3217

S 1917

6.17

X1: Van téc
X3: Khodng cach

Hinh 3. D thi duong dang mitc 2D, 3D biéu dién méi quan hé gitta van téc
quan soi Vi, va khoéng céch H dén sikc cang soi trung binh

p7.12

00

T(cN)

l3217

Soi cotton 100%Nm 34/1

O RERY

X2: Luc ép
X3: Khodng cach

Hinh 4. 0 thi dirdng déng mitc 2D, 3D biéu dién méi quan hé gitra luc ép N
cliabg stic cang va khodng cach H dén stic cang soi trung binh

Tir két qua nghién ctru va trén do thi dudng dang mirc
ta thdy, trong ba théng s6 cong nghé V,, N va H da nghién
ctu trong pham vi dd xac dinh, théng s6 N anh huwéng
nhiéu nhat dén strc cang soi trung binh (khi tang luc ép Ién
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5 lan, stic cdng sgi tang 1én 1,7 lan), tiép theo la cac thong
s6 V, (khi t6c do quén éng tang lén 1,33 lan, strc cang soi
tang 1én 1,58 lan), con thdng s6 H cé hé sd bac hai trong
phuong trinh héi quy mang dau am thé hién ham hoi quy
la mot méat dap 16i c6 cuc dai. Mrc d6 anh huwéng cua ba
thong s6 cong nghé da néu trén dén stic cang sgi duoc
nhan biét thdng qua cac hé s6 ctia phwong trinh hoi quy.

Céac thdng s6 cong nghé t6i wu dugc xac dinh trén quan
diém sirc cing soi phai ddng déu, ndm trong gi¢i han cho
phép tuy theo yéu cau cong nghé vé chat lwgng bap soi
dong thoi bao dam duoc téc d6 quan 6ng cao nhat trong
diéu kién cho phép. Trén co s& phwong trinh hdi quy (4),
trén quan diém nang cao nang suat quan 6ng véi yéu cau
cong nghé V= 800m/pht, stic cang soi trung binh \?T =25¢N,
xac dinh dwgc cac thdong s6 cong nghé t6i wu N = 37cN,
H=10cm.

4. KET LUAN

Pa xac dinh duoc mic dé anh huéng dong thoi cla
cac théng sé cong nghé nhu téc do quén 6ng V,, luc ép
clia bd diéu tiét sirc cang N va khoang cach tir dau 6ng soi
con dén vi tri dat khuyét dan sgi giam ba l6ng dén strc cing
sgi trung binh trong qua trinh quén éng H, 1a mot ham phi
tuyén c6 dang (4). Trong ba théng s6, luc ép clia bd diéu
tiét stic cang cé anh huéng nhiéu nhat dén stic cang soi
trung binh, sau dé la t6¢c dd quan éng roi dén khoang cach
tlr dau 6ng soi con dén vi tri dat khuyét dan soi H.

Trén co s& mo hinh toan hoc cho stic cang sgi ¢6 thé diéu
chinh céac théng s6 cdng nghé t6i wu khi can dat strc cang sgi
trung binh theo yéu cau. DBay cling la co s& dé thiét ké mot
hé thdng tv dong diéu khién cac théng sé cdng nghé sao
cho strc cang sgi 6n dinh theo yéu cau trong qua trinh quan
ong, dé nang cao nang sudt va chat lvgng quén 6ng.
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