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NGHIEN CU’U BIEN DANG CAM TRU PHI TUYEN TRONG THIET BI
DET DAN NGANG CHO SAN PHAM DANG ONG

RESEARCH OF NONLINEAR CAM PROFILE IN TEXTILE EQUIPMENT
KNITTING FOR TUBE PRODUCTS
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TOM TAT

Trong mdy dét kim dan ngang, cum dét (cum truc kim) la cum chi tiét hinh thanh vong soi
lién két, ¢6 vai tro quyét dinh dén chat lwong san pham dét. Két cdu chinh cia cum dét gom cam
trén, cam duoi, truc kim va kim dan. Trong bai bao nay, bién dang cam dwoc nghién curu voi mo
hinh mdy dét dan ngang cho ddy thun khdu trang theo tiéu chuan TCVN 8389-1:2010. Trén co s¢
xdy dwng mé hinh khdo sdt ddc tinh gia téc cia cdc bién dang cam va ddc tinh ciia phdn e giita
cam va kim, phdn tich yéu té danh hwéng va tinh todn dén chuyén dong ciia kim (can cam), phwong
phap thiét ké bién dang cam phi tuyén va cdc thong sé dnh huong trong mdy dét kim soi ngang
dang ong dwoc thiét ldp. Két qua nghién civu cho thdy sw thay doi bién dang cam dang dwong cong
Harmonic va d¢ ndng ciia cam h = 16,5 mm thi chdt lwong san pham ddy thun dong déu, soi thun
min, d¢ kéo dan tét va ddc biét giam ddng ké hién twong dirt soi khi dét.

T khéa: Dét kim dan ngang; Truc kim dan; Cam tru phi tuyén; Géc dp lee ciia cam.
ABSTRACT

The knitting assembly (knitting needle assembly) in a weft knitting machine is a delicate
assembly that creates an interlocking loop, which is very important for the quality of the woven
product. The upper cam, the lower cam, the needle shaft, and the knitting needle make up the main
components of the weaving assembly. In this paper, cam profiles for normal medical face mask
following TCVN 8389-1:2010 are examined in this paper using a weft knitting machine model.
The analysis of the influencing variables and the calculation of the needle motion is based on
the development of a model to analyze the acceleration characteristic of the cam profile and the
interaction between the cam and the needle (cam follower). The tubular weft knitting machine
non-linear cam profile design is established. According to the study's findings, changes in the
harmonizing curve cam profile and cam lift (h = 16.5 mm), consistent elastic band quality, smooth
elastic yarn, good stretch, and especially reduced yarn breakage.

Keywords: Weft knitting, Knitting needle assembly; Non-linear cylinder cam,; Force angle
of cam. &
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1. TONG QUAN

Day thun khau trang y té yéu cau c6 tinh
dan hoi cao, d& deo, d& thao, bé mat min [1]. Dé
dét ra cac soi day dang dng tron c¢6 duong kinh
tir 2,5 dén 3mm c6 do co dan tot thi thuong
dugc dét tir 20% dén 50% spandex va soi poly
hodc cotton thi cong ngh¢ dét kim dan ngang
mot mat phai dugc str dung phé bién. Dac diém
ctia san pham dét dan ngang 1a chi sir dung kim
ludi, vong soi lién két v6i nhau theo phuong
ngang duoc thé hién & hinh 1, c6 kha nang kéo
dan tot, bién dang cam va téc do cam quyét
dinh su khac nhau vé kiéu dét [3], (hinh 2).

(7
= WAL

Hinh 1. Sy hinh thanh vong soi ciia san pham dét
kim dan ngang

—fhals Lem

Hinh 2. Duong di kim dét trén bé mdt cam va hinh
dang kim luoi

Mot s6 nghién ctru trén co so xdy dung
mo hinh toan hoc bién dang cam tru thong qua
phan tich 1y thuyét thiét ké cam va cac chuyén
dong trong khong gian. Cam hinh tru c6 kich

thudc nhé, md men xodn cao, co bién dang la
duong cong khong gian kin nén can co dir liéu
dudng bao chinh xac dé 1ap trinh gia cong trén
may CNC [6]. Str dung md hinh thuc thé Cam
ba chiéu G NX va xir 1y 1ap trinh co thé gia
cong duoc bién dang cam chinh xac hon, dé
dang hon [7]. Phan tlch dong hoc duong cong
cam dé dua ra thong sé anh huong nhu: toc do,
bién dang dudng cong, gia tc, goc ma sat, do
giat doan lam viéc va dg nang cua cam [8, 9].

Bai bdo nay trinh bay nghién ctru bién
dang cam va cac thong sb clia cam anh hu:ong
dén chat lugng day thun khau trang y té trong
thiét bj dét dan ngang dang dng.

2. THIET BI THi NGHIEM VA PHUONG
PHAP

Thiét bi thi nghiém

Thiét bi thi nghiém duoc thé hién ¢ hinh
3 [2, 3]. Trong thiét bj thtr nghiém nay, cum
truc kim dugc thiét ké théng ding, su dung 16
kim ludi, ¢ toc do quay 1900 [vg/ph], s¢i dugc
cap 1a t6 hop soi spandex va sgi cotton véi ti 18
1:1. Pau dét véi truc kim c6 16 ranh kim thé
hién trén hinh 4 va két cdu cua cam trén, cam
dudi dé tao chuyén dong dét hinh thanh vong
soi [3, 4].

Hinh 3. Thiét bi dét thi nghiém
1 - Cum truc kim,; 2 - Pong co chinh,
3 - Truc kéo san pham; 4 - Khung mady;
5 - Cum kéo san phdam; 6 - Péng co kéo sdan pham;
7 - Cum dé chi; 8 - Cum dan chi.
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Hinh 4. Két cdu ciia truc kim

Bién dang cam dugc nghién ctru, thiét
ké theo nguyén tic dong luc hoc, su thay ddi
ctia gia toc phai dugc kiém soat trong mot pham
vi nho dé dam bao rang khong co su thay doi
dot ngot cua toc do kim khi kim dang chuyén
tdc do cao trong hé théng cam, tir d6 chon cac
dang dudng cong va dic diém khac nhau roi so
sanh va phan tich.

Phwong phap

Thiét ké va ché tao cac loai cam tuong
ung véi 3 loai duodng cong: dudng cong
Polynomial (dudng cong da thure); dudong cong
Harmonic (duong cong diéu hoa don gian);
dudng cong Modifine Sine (duong cong dang
song sin) va 3 mirc chiéu cao nang h 1 15 mm,
16,5 mm, 18 mm. Tién hanh thi nghiém dét san
pham bang cac loai cam trén. Po san pham va
phan tich anh huéng cua cac yéu td dén cac
mAu san pham da dét.

3. KET QUA VA THAO LUAN

Khao sat cac bién dang cam phi tuyén
tinh c6 bién dang la duong cong: Harmonic,
Polinomial, Modifine Sine dugc danh gia dua
trén cac tiéu chi vé hiéu suét dan tot va dong
luc cua kim [10]. Cac luc tdic dong lén cam
dugc biéu dién ¢ hinh 5.
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Hinh 5. Cac lyc tac dong lén cam.

Trong d6: R~ - Phan luc cta kim; pR_
- Lyc ma sat kim va cam; my"- Luc quén tinh
hudng 1én trén; ps - Luc ma sat canh; P_- Luc
kéo cang cua soi.

Mot s6 nghién ctru vé goc ap luc da chi
ra re‘ing, cac gbc ap luc nén < 60 do, voi diéu
kién boi tron tot goc ap luc co thé 16n hon 64
dd, do d6 diéu kién bién chon g6c ap luc tur -64
d6 dén 64 do dé tinh toan [11]. Hinh 6 1a biéu
d6 phan luc duoc xac dinh tir diéu kién va tinh
toan, gia tri phan lyc R 16n nhat tai cac goc ap
luce 14 -52; -30; 39; -49 (theo gia tri 16n nhét
dén nho tir trai qua phai). Vay ta thy rang, goc
ap luc trong cac khoang (-52 dén 52); (-39 dén
39); (-49 dén 49); (-30 dén 30) dé co thé gidi
han duge R max va c6 do doc 1on dé c6 thé tang
téc d6 dich chuyén cho kim, tir d6 ¢6 thé ting
tbc do may, nang cao ning suat, lam co s& xac
dinh gia thiét phan tich goc ap luc cho cac bién
dang cam tinh toén.

BIEU B0 PHAN LUCR

5|

PHAN LYC

GOC AP LUFC

R(khdngcolucPo) ——R(cd lucPo

Hinh 6. Phan lyc kim va cam trong dieu kién dic biét
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Trén co s& hd tro phan mém thiét ké
cam CAMTRAX64, gia thiét duong di cua kim
c6 thé di gan dang theo cac dudng bién dang 1y
thuyét néu trén, duong cong cam dugc mé hinh
hoa thé hién ¢ hinh 7, so sanh cac duong cong
va lya chon bién dang tdt nhat vai thong $6
dau vao cua cam (hinh 8). Cac thong sd chinh
gém: Puong kinh soi dua vao dét d = 0,123
mm; Chiéu dai soi trén mot vong lap tinh theo
cong thirc: L = 16,66 x d [12], L = 16,4 mm;
Chiéu cao thép nhét = 10,6 mm; Chiéu cao cao
nhéat = 27 mm; Puong kinh ngoai = 23,5 mm;
Chiéu cao tru = 30 mm (diéu chinh lai chiéu cao
trong phan mém Solidwork); D6 sau = 3,35 mm;
thong s hai hanh trinh tir 0° - 180° va 180° - 360°
1a cac goc di xa va vé gan.

Hinh 7. Puong cong cam dwoc mé hinh hoa

Y

Hinh 8. Théng sé cam dét

Trong bai bdo nay, nghién ctru cho 3
dang duong cong, mé phong so sanh cac dang
duong cong dya trén cac diéu kién rang budc
dau vao khi thay d6i chiéu cao nang h 1a 15
mm; 16,5 mm; 18 mm. Gia tri bo thong sd thuc
nghiém dugc mo ta ¢ bang 1.

Bdng 1. Gid tri cac bién thay déi

A £ Ky L Khoéang
TT Thong so hi¢u Cac mire thay doi
1 Bién dang cam S Harmonic Modified Sine Polynomial -
2 Chiéu cao ning cam h 15 mm 16.5 mm 18 mm 3 mm

Véi cac thong sd thay doi bién dang
cam va chiéu cao ning cam, ma tran truc giao
v6i 3 cap do duoc thiét ké theo phuong phéap
Taguchi, ma tran phu hop 1a L9. Sau khi thyc

nghiém, do két qua san pham dét so v6i dudng
kinh tiéu chuén d = 3,5 mm, két qua sai léch
duong kinh véi bd thi nghiém va tinh toan hé
s6 S/N duogc tong hop & bang 2 [6].
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Bdng 2. Hé sé ratio S/N ciia mdng truc giao Taguchi

TT Bién dang Chiéu cao nang Du,t(‘;;l:lgnlzﬁﬁl‘;ﬁy Sai(if;;l:)RS S/N Ratio
Bo 1 Harmonic 15 mm 3.17 0.33 9.444943
Bo2 Modified Sine 15 mm 3.15 0.39 8.229447
B3 Polynomial 15 mm 3.05 0.45 7.779776
Bo 4 Harmonic 16.5 mm 3.43 0.07 25.85027
Bo 5 Modified Sine 16.5 mm 3.71 0.21 13.92903
B 6 Polynomial 16.5 mm 3.75 0.25 11.67066
Bo 7 Harmonic 18 mm 4.61 1.11 -0.91233
Bo 8 Modified Sine 18 mm 4.75 1.25 -1.78344
B69 Polynomial 18 mm 5.07 1.57 -3.47206

Nhu trén bang, voi gia tri S/N cang 16n
thi cang tdt, do d6 chon duoc bd thong s6 tbi
uu la bién dang cam la dudng cong Harmonic,
chidu cao nang cam: h = 16,5 mm. Két qua
nghién ctru da dugce tién hanh thiét ké bd cam
thuc theo thong s6 trén, thuc hién trén thiét bi
thi nghiém c6 dugc hinh anh san pham thuc té
6 hinh 9 (a, b).

b)
Hinh 9. Hinh anh chup bé mat soi ddy thun (a) va
san pham day thun dét (b)

San pham c6 bé mit tron, khong bi 15i,
thir 46 co dan co chét luong t6t, do dan dai gap
khoang 2,5 - 3 1an so voi do dai ban dau, dudng
kinh cta day thun 6n dinh, khong c6 su thay
ddi dot ngodt hay rdi.
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4. KET LUAN

Anh huéng cta bién dang cam va chiéu
cao nang cua cam dén san phiam day thun
khau trang trén co so phan tich tinh toan mot
s6 duong cong bién dang cam thiét ké thuc
nghiém theo phuong phap Taguchi da dugc
nghién ctru va co thé lya chon bién dang cam
t6i wu dé dam bao yéu cau ciia san pham c6 do
co dan tot, duong kinh 6n dinh, bé mat thim
my v6i do tron bé mat va co tinh dan héi cao.
Két qua thyc nghiém cho thiy, bién dang cam
¢ dang dudng cong Harmonic, chiéu cao cam
h = 16,5 mm cho san pham khong bi 16i va dat
duoc yéu cau dé ra, phu hop cho thiét bi dét
kim dan ngang. Nhu vay, thuc nghiém két hop
v6i phan mém Camtranx hd tro c¢6 do tin ciy
cao trong viéc thiét ké va san xuit CAM, dé&
dang lwya chon bién dang cam cho céc san pham
dét khac nhau, nang cao hi¢u qua san Xuét va
chat luong san pham. <
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