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TOM TAT

Trong nganh may mdc, cong doan cdt chi dw anh hwéng truec tiép dén chdt hrong san pham.
Hién nay, phdn [ém cdc loai kéo cdt chi truyén théng déu ton tai nhitng han ché vé lyc cdt, su tién
dung va tuéi tho. Bai bdo nay trinh bdy két qud nghién ciru, thiét ké va ché tao kéo cdt chi duw tich
hop nguyén Iy don bay va lyc dan héi, gop phan ndng cao hiéu sudt cdt, giam sikc lao dong va cdi
thién chat leong gia cong. San pham dwoc thiét ké toi vu héa théng qua tinh todn lic cat, lya chon
vat liéu, thiét ké hinh hoc ludi cdt va ung dung co ché 1o xo dan hoi. Két qua thir nghiém ban dau
cho thdy, kéo cat chi méi déap vmg tot cdc yéu cau vé tinh nang ky thudt, giam méi co tay, ting ning
sudt lao dong trong nganh may.

Tir khéa: Kéo cat chi dw; Nguyén Iy don bdy; Luwc dan hoi; Thiét ké cong thdi hoc; Nednh may.
ABSTRACT

In the garment industry, removing excess threads directly affects the quality of finished
products. Currently, most traditional thread-cutting scissors have limitations in cutting force,
ergonomics, and durability. This paper presents the results of research, design, and manufacturing
of excess thread scissors that integrate lever and elastic force principles to improve cutting
efficiency, reduce labor effort, and enhance processing quality. The scissors are optimized through
calculations of cutting forces, material selection, geometric design of the blades, and the application
of spring mechanisms. Initial experimental results indicate that the newly developed scissors meet
technical performance requirements, effectively reduce hand fatigue, and significantly increase
labor productivity in garment manufacturing.

Keywords: Excess thread scissors, Lever principle; Elastic force; Ergonomic design;
Garment industry.
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1. PAT VAN PE

Cit chi du la cong doan quan trong
trong quy trinh hoan thién san pham may mic.
Tuy nhién, cac loai kéo cét chi truyén théng van
con nhiéu nhuoc diém nhu luc cét 16n, thao tac
kém linh hoat, nhanh mon lu61 va khong phu
hop cho san xuit quy mé cong nghiép. Viéc
nghién ctru, thiét ké va ché tao kéo cit chi tich
hop nguyén 1y don bay va luc dan hdi nham
tang cuong hiéu qua thao tac va giam ap luc lao
dong cho cong nhan 1a can thiét, gép phan nang
cao chit lvong va ning suit nganh may.

2. CO SO LY THUYET VA PHUONG
PHAP NGHIEN CUU

2.1. Nguyén Iy don by trong thiét ké kéo cat

Viée bd tri diém twa gan ludi cit giap
khuéch dai luc tay, giam cong sttc ngudi st
dung. Ty sb don bay tdi vu duoc xac dinh
khoéang 4:1 giita tay cam va ludi kéo nham dam
bao lyc cat 1on nhung thao tac dé dang.

2.2. Ung dung luwc dan hoi

Co cau 16 xo xo04n nho dugc tich hop
vao kéo nham tu dong mad ludi sau moi l4n cit,
gitip thao tac cat lién tuc, nhanh chéng, giam
moi tay. PO cliing 10 xo dugc tinh todn phu hop
dé dam bao kéo hoat dong ém, khong gay moi
trong qua trinh sir dung dai han.

2.3. Phuong phap thiét ké

2.3.1. Tinh todn lyc cat, moment xodn, goc
sac lwoi

a. Tinh lyc cdt chi (F)

Luc cét chi 1a luc ti thiéu can thiét dé

cit dut soi chi may, theo [1]:

dz

=1, . A=1,.mT—

C [ C 4

Trong do: t_la cuong do cit cua chi,

thuong t, = 80 + 120 N/mm? doi v6i chi

Polyester; d 1a duong kinh trung binh cua sgi
chidu,d~= 0,25+ 0,3 mm.

Chon d = 0,25 mm va t_ = 80 N/mm?:

0,252

4
F.=80 x 0,0491 =~3,93 N

=- = 0,0491 mm?
b. Tinh moment xodn yéu cdu tai truc kéo (M)

Moment xoan dugc xac dinh béi:
M=F xr.

Trong do6: r 1a khoang cach tir truc quay
deén vi tri tdc dong cua ludi cat, r = 30 mm.

M =3,93 x30=117,9 Nmm

c. Tinh lyc tay yéu cau F )

Dua vao nguyén ly don bay: F,
Vi L, la khoang céch tur truc kéo den vi tri éﬁt
luc tay cam, L =70 mm.

117.9
Ft = T = 1,68N

Nho nguyén 1y don bay, lyc tay giam
con khoang 1,68 N, thip hon 2.5 1an so v6i luc
cat truc tiép.

d. Tinh géc sdc luéi (o)
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Goc sic a quyét dinh luc cit va do bén
ludi kéo, theo [2]:

Bdng 1. Tém tat két qua tinh todn goc

Géc o (d0) Uu diém
-18° Cit ngot, d&

Bép ludi, Luc cit ting

chong mé 1én

Nhuwoe diém

Mau cun ludi

20° - 25°

Vé&i yéu ciu san pham cét chi thuong
xuyén trong may mac, chon: a = 18°.

e. Tinh lyc dan hoi 16 xo

Lo xo0 c6 nhiém vu phuc héi mé kéo sau
khi cat. Lo xo ¢ dang xoan quanh truc (chot),
khi bop kéo 10 xo s€ nén lai.

Goc nén 10 xo khi thao tac chon: A =
30° = m/6 rad.

Do cting 16 xo: k = 0,06 Nm/rad (dugc
xac dinh qua tinh todn va moé phong).

Luc m¢ cua 16 xo quy ddi tai tay cam,
theo [4]:

k-40 006-% .
L, 007 "

— Luc phuc hdi 16 xo F =045N1a phﬁ hop
(khong gay cung tay khi thao tac, hd tro tot qua
trinh mo& kéo ty dong).

FIJ{:

Bdng 2. Tém tat két qua tinh todn théng sé cdt

Théng sb Gia tri
Luyc cit chi 393N
Moment xodn 117,9 N.mm
Luc tay yéu cau 1,68 N
Goc sic ludi 18°
Luc dan hoi 16 xo 0,45N

2.3.2. Lwa chon vt li¢u

- Ludi keo Theép khong gi (inox SUS
420) ¢6 uu diém vé kha nang chéng an mon rat
tbt, ddc biét phu hop cho méi trudng am cua
nganh may mdc.

- Tay cam: Sir dung hop kim nhém c6
tinh chat nhe va chic chin nhung van dé dang
che tao va gia ca hop ly, theo [3].

- Lo xo dan hoi: Thép 16 xo carbon cao
65Mn véi do bén dan hoi cao, kha nang phuc
hoi tot va tudi tho st dung lau dai [5].

2.3.3. Thiét ké 3D va mé phong luc bang phin
mém Solidworks

Hinh 1. Thiét ké va mé phong

3. KET QUA THIET KE VA CHE TAO

San pham kéo cit chi du c6 chiéu dai
tong thé 140 mm, ludi cit 35 mm, ty sb don bay
dat 4:1. Tay cam thiét ké cong thai hoc, c6 16p
phii chdng truot, thich hop véi kich thudc tay
cong nhan may. Lo xo xodn c6 do cung t6i wu,
gitip kéo tw dong mé nhanh sau mdi lan cit.
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Bdng 3. Théng so kj thudt chinh

Thong sb Gia tri
Chiéu dai kéo 110 mm
Chiéu dai ludi cét 35 mm
Goc vat ludi 15°-20°
Vat liéu luoi Thép carbon 65Mn
Vit ligu tay cam Nhya PA6 + GF30%
Loai 10 xo Lo xo x0dn nhd

4. PANH GIA THU'C NGHIEM

Kéo sau ché tao duoc thu nghiém trén
cac mau chi may cong nghi€p. Két qua cho
thay:

- Giam 30-40% lyc cat so voi kéo thong
thuong.

- Tang 20-25% nang suét cat chi.

- Nguoi dung danh gia thao tac nhe, it
moi tay, cat ngot, chinh x4c.

5. KET LUAN

- Viéc nghién ctru, thiét ké va ché tao
kéo cat chi du dua trén nguyén 1y don bay va
lwc dan hdi da dap tng t6t cac yéu cau ki thuat
trong nganh may.

- Nang cao nang suat, giam suc lao
dong, dam bao chat lugng cat dong deu, thich
hop tng dung trong cac co s¢ san xuat vira va
nho.

- B3 t61 vu hoa luc 10 xo va ludi cat dé
kéo dat do bén cao hon trong di€u kién lam viéc
cong nghi¢p. «
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