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Tom tat

Trong nganh céng nghiép may, viéc cat vai theo phwong phap co hoc truyén théng cé nhiéu han ché
nhw dwdng cat khéng chinh xac, ndng suét, chat lwong thap, gia thanh cao, can cé thiét bi dinh vi vai
khi cat... D& khic phuc nhirtng nhwoc diém trén, nhdm tac gid da nghién ctru, thiét ké va ché tao may
cét vai, da bang laser phuc vu nganh céng nghiép may nham nang cao nang suét va chat lwong san
phdm. Trong bai bao nay, nhém tac gid dung phwong phap thwe nghiém dé danh gia anh hwéng cia
cac yéu t6 cong nghé nhw chiéu day cét, cong suat va téc do cat dén hinh dang, kich thwéc san
phdm, chat lwong vét cat. Thiét bi cét vai bing tia laser da dwoc nhom tac gid nghién ctru, thiét ké va
ché tao. Két qua nghién clru lam co s& cho viéc xay dwng bo thong sb téi wu khi cat vat liéu vai trén
thiét bi cat bang laser.

Tir khoéa: May cét laser; vat liéu vai; ndng suét cat; téc do cét; chiéu day cét.

Abstract

In the garment industry, the cutting of fabrics by traditional mechanical methods has many
shortcomings such as inaccurate cutting lines, low productivity, poor quality, high cost, etc. On the
other hand, it takes time to position the fabric in the cutting process. To overcome these
disadvantages, the authors have researched, designed and fabricated a laser cutting machine for the
garment industry that improves the productivity and quality of products. In this paper, the authors used
empirical methods to evaluate the effect of technological factors such as cutting thickness, cutting
power and cutting speed on shape, and quality of the product. The results of the study are the basis
for the set of optimal parameters for cutting fabric on the laser cutting device.
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1. GIOI THIEU
Khi cét vat liéu vai bang phwong phap co hoc,

da dwoc st dung rong rai dé cét kim loai va phi
kim loai. Theo W.M. Steen [1], viéc dung tia

do tinh chét vat ly cha vat liéu nén trong qua
trinh tiép xuc gitra dao cat va vat liéu, dudi tac
dung cua lwc cét, vat liéu thwong bi xé léch,
dan dén sai léech vé kich thwéc cia mau cat,
d&c biét 1a trong trwong hop cét nhidu Iép, Vi
tbc do cat cham. Trong trwdng hop dwong cét
phtrc tap, viéc cat theo phwong phap co hoc
gdp nhiéu khé khan. Hon nira, khi cét theo
phwong phap co hoc, can phai cé bd phan dinh
vi trong qué trinh cét... Nhirtng yéu té nay lam
cho ndng suét va chat lwogng san pham thép,
gia thanh san pham cao.

Dé khéc phuc nhitng nhwoc diém khi cat vat
liéu vai, da theo phwong phap truyén théng
ngay nay nguoi ta str dung tia laser. Tia Laser

Laser dé cat vat lidu cé nhidu wu diém nhu:
khong can thiét bi kep chat vat liéu cét, cac bién
dang phrc tap dwoc thwc hién dé dang va
hoan toan tw déng. Mot wu diém khac cda viéc
cat vat liéu vai bang laser la vat liéu dwoc cét
bang nhiét gitp ngan nhirtng soi khéng bi kéo
ra trong qua trinh xt ly [2].

Ngay nay, trong nganh cong nghiép may da
&ng dung cac thiét bi cat laser vao san xuat dé
nang cao chat lwong va ha gia thanh san
phém. Vé&i muc dich (rng dung nhirng thanh twu
khoa hoc ky thuat vao thuwc té san xuéat, nhdm
tac gia da nghién ctu, thiét ké va ché tao mod
hinh may cét vai, da bang laser. Trong bai bao
nay, nhdm tac gia nghién cru, tién hanh thyc
nghiém danh gia anh hwéng cla cac yéu té



céng nghé nhuw chiéu day cat, cong suat cat va
tbc do cat dén chat lwong vét cat.

2. THU'C NGHIEM VA PANH GIA KET QUA
2.1. Thiét bj va vat liéu thwec nghiém

Thiét bi thwc nghiém dwoc sk dung trong
nghién ctvu nay la may cét vai bang tia laser
(dwoc nhom tac gid nghién ctru, thiét ké va ché
tao). Thiét bi st dung céng nghé Laser CO,,
[8], [4]. Pham vi lam viéc cha may
400x600x250mm, cdng sudt 50W. Thuc
nghiém dwoc tién hanh trén ba loai vai cé thanh
phan cotton khac nhau la: Loai vai 60% cotton,
loai vai 70% cotton, loai vai 100% cotton [5].
Qua trinh thuwc nghiém duwoc tién hanh trong
céac truwong hop thay ddi sé 16p cét, thay dbi tbc
do cat va thay ddi cong suat cat dé danh gia
kha n&ng cét, hiéu suat cling nhw chat lvong
vét cat cla thiét bj.

Hinh 1. Thiét bj c4t véi bang laser- BHSP

\

Hinh 2. M4u vai thuc nghiém

2.2. Thwe nghiém

2.2.1. bdnh gid 4nh hwéng cda chiéu day
Iép vai cat va céng suat cat.

- Trwdng hop 1: Sé 1&p cét 1a 01 16p, cong suat
cat thay déi tr 20% dén 60%, tbc dod céat
20mm/s. Két qua thwc nghiém dwoc thé hién
trén bang 1.

Hinh 3. Sdn phdm cdt TH1 — 1 16p

Bang 1. S6 I6p cdt 1a 01 I6p, cong suét ter
20% +60%, toc dé cat 20mm/s

I?y?) Cong suat | Toc dd cat | Nang suat
1 20 20mm/s | 2.81SP/ph
1 30 20mm/s | 2.81SP/ph
1 40 20mm/s | 2.81SP/ph
1 50 20mm/s | 2.81SP/ph
1 60 20mm/s | 2.81SP/ph

- Trwdng hop 2: S6 I&p cat 1a 03 16p, cong suat
cat thay déi tr 20% dén 60%, tbc do céat
20mm/s. Két qua thwc nghiém duwoc thé hién
trén bang 2. San pham cét trén ba loai vai thé
hién trén hinh 4, 5 va 6.

Hinh 4. S&n pham cat TH2 — 3 16p (Loai vai
60% cotton)

i

Hinh 5. S&n phdm c&t TH2 — 3 I16p (Loai vai
70% cotton)

Hinh 6. S&n phdm c&t TH2 — 3 16p (Loai vai
100% cotton)
Bang 2. S6 16p cdt 1a 03 16p, cong suét tir 20%
+60%, toc dé cat 20mm/s

I?y?) Coéng suat | Toc d6 cat | Nang suét
3 20 20mm/s | 8.23SP/ph
3 30 20mm/s | 8.23SP/ph
3 40 20mm/s | 8.23SP/ph
3 50 20mm/s 8.23SP/ph
3 60 20mm/s | 8.23SP/ph




- Trwdng hop 3: Sé 16p cét 1a 05 16p, cong suat
cat thay dbi tv 20% dén 60%, tbc dd céat
20mm/s. Két qua thwc nghiém va san pham cét
dwoc thé hién trén bang 3, hinh 7 va hinh 8.

Hinh 7. S&n pham cat TH3 — 5 16p (Loai Vi
60% cotton)

Hinh 8. S&n phdm cat TH3 — 5 16p (Loai Vi
70% cotton)

Bang 3. S6 I6p cdt 1a 05 I6p, cong suét cat tir
20% +60%, toc 66 cat 20mm/s

If'y?) Coéng suat | Téc do cat | Nang suét
5 20 20mm/s | 14.05SP/ph
5 30 20mm/s | 14.05SP/ph
5 40 20mm/s | 14.05SP/ph
5 50 20mm/s | 14.05SP/ph
5 60 20mm/s | 14.05SP/ph

-. Trudng hop 4: S6 16p cat la 07 16p, cong
suét cét thay ddi tr 20% dén 60%, tbc d6 cat
20mm/s. Két qua thwc nghiém dwoc thé hién
trén bang 4.

Hinh 9. Sn phdm cat TH4 — 7 16p

Bang 4. S6 I6p cdt 1a 07 I6p, cong suét cat tir
20% +60%, toc db cat 20mm/s

I?’yfp)) 232? Tbc dd cat | Nang suat
7 20 20mm/s 19.66SP/ph
7 30 20mm/s 19.66SP/ph
7 40 20mm/s 19.66SP/ph
7 50 20mm/s 19.66SP/ph
7 60 20mm/s 19.66SP/ph

- Trwdng hop 5: Sé 1&p cét 1a 09 16p, cong suat
cat thay déi tr 40% dén 80%, tdc dd céat
20mm/s. Két qua thwc nghiém dwoc thé hién
trén bang 5.
Bang 5. S6 16p cét la 09 I6p, céng suét cat ter
40% +80%, téc dd cat 20mm/s

|S<'yg Coéng suat | Téc d6 cat | Nang suét
9 40 20mm/s | 25.28SP/ph
9 50 20mm/s | 25.28SP/ph
9 60 20mm/s 25.28SP/ph
9 70 20mm/s | 25.28SP/ph
9 80 20mm/s 25.28SP/ph

Hinh 10. S&n pham cat TH4 — 9 16p
T théng sb thwc nghiém trong cac bang 1 dén
bang 5 ta xay dwng dwoc dd thi thé hién mbi
lién hé gitra chiéu day I&p cat va ndng suat cét
khi céng suét cat thay ddi tlr 20% dén 60%, téc
do cat 1a 20mm/s trén hinh 11.
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Hinh 11. P4 thi méi lién hé giita ndng suét va sb
I6p cét khi téc do cét la 20mm/s
Trén hinh 11 thé hién két qua thwc nghiém cét
vai trén may cét vai bang Laser khi tbc do cét 1a
20mm/s va sb |&p vai tang dan, cong suét cat
thay ddi tr 20% dén 60%. Khi sb I&p cét ting



lén, nang suét cét tang. Tuy nhién trong trwdng
hop sb 16p cét nhidu sé& anh hwdng dén chét
lwong vét cét. S6 Iép cat cang nhiéu, hién
twong chay sém tai mép cét cla san pham
cang tang.
- Nang suét cat thwc hién trén thiét bi Laser cao
hon rat nhiéu so vé&i cét bang phwong phap tha
cbng.
- Trong tat ca cac trwdng hop thwe nghiém, san
pham cét ddm bao dung hinh dang, kich thwéc,
vét cét dam béo dd thang theo dwong chi, vét
cat khéng bi sé&n, khong bi x6 vai va dat do
chinh xac cao vé kich thuwéc thiét ké.
- Khi cdng suét cat cang nhé thi dwdng cat
cang min va dep. Khi nhiét cat cang tang thi
mép cét co hién twong chay sém. Tuy nhién khi
chon nhiét cat qua nhé thi sé& anh hwéng dén
cdng suét cat, chiéu day I&p cat tham chi san
ph&m cét co thé khong dirt hoan toan.
- Trong trwéng hop sbé 1&p cat la 01, 03, 05 16p,
tbc d6 cat 20mm/s. San phadm cat van dam bao
dang hinh dang, ngay ngan, khéng bi son,
khong bi x6 vai, sdn phdm dam bao dung kich
thwdce thiét ké va cat hét chiéu day I6p cat trong
tat ca cac trwdng hop trén.
- Trong trwérng hop s6 16p cat la 07 va 09 16p.
Khi nhiét cat nhé thi khéng cat dit hét chiéu
day céc I6p vai. Khi cdng suét cat 1a 20%, tbc
do cat 20mm/s thi sé 16p cat dut 1a 05 16p.
- Khi sb 16p vat liéu cang day, do hién tuwong
tich nhiét trong cac I&p vai nén sb I&p vat liéu
cang day, hién twong chay sém tai mép cét cla
san pham cang téng.
- P6i v&i cat vai, vai cé thanh phan polyester
cang Ién cang dé cét. Tuy nhién vai cé thanh
phan Polyeste cang Ién thi vét cat cé hién
twong chay sém.
2.2.2. Ddnh gid anh hwéng cua téc dé cat
Dé danh gia anh hudng cla nhiét cat dén nang
suét va chat lwong san phadm, nhém tac gia tién
hanh thwc nghiém trong cac trwong hop:
- Trwdng hop 6: Sb 1&p cat 1a 01 16p, cong suét
cat khong dbéi bang 30%. Téc dd cét ting dan
t» 30mm/s dén 70mm/s. Két qua thuc nghiém
dwoc thé hién trén bang 6.
Bang 6. SO 16p cét la 01 I6p, cong suét cét
30%, téc d6 cat ttr 30mm/s dén 70mm/s

-Trwdng hop 7: S6 I&p cét 1a 03 16p, cong suat
cat khoéng déi bang 30%. Téc d6 cét tang dan
t» 30mm/s dén 70mm/s. Két qua thyc nghiém
duwoc thé hién trén bang 7.
Bang 7. Sé |6p cét la 03 I6p, cdng suét cat
30%, téc d6 cat tir 30mm/s dén 70mm/s

ISG(:) Cong suat | Téc a6 cét | Nang suét
3 30 30mm/s 5.24s/SP
3 30 40mm/s | 4.00s/SP
3 30 50mm/s | 3.23s/SP
3 30 60mm/s | 2.68s/SP
3 30 70mm/s | 2.49s/SP

- Trwdng hop 8: S6 16p cét la 05 1op, cdng suét
cat khong dbéi bang 30%. Téc dd cat ting dan
tr 30mm/s dén 70mm/s. Két qua thwc nghiém
dwoc thé hién trén bang 8.
Bang 8. S6 16p cét la 05 I6p, céng suét cat
30%, téc d6 cat tir 30mm/s + 70mm/s

Iz; Coéng suét | Téc do cat | Nang suét
5 30 30mm/s 3.15s/SP
5 30 40mm/s 2.40s/SP
5 30 50mm/s 1.94s/SP
5 30 60mm/s | 2.68s/SP

- Trwong hop 9: S6 16p cét la 07 1ép, cdng suét
cat khong déi bang 30%. Téc dd cat tdng dan
t» 30mm/s dén 70mm/s. Két qua thyc nghiém
duwoc thé hién trén bang 9.
Bang 9. Sé |6p cét la 07 I6p, cbng suét cat
30%, tdc do cat tir 30mm/s + 70mm/s

I(S;; Cong suat | Toc a6 cat | Nang suét
7 50 10 mm/s 3.01s/SP
7 50 15mm/s 2.57s/SP
7 50 20mm/s 2.22s/SP
7 50 25mm/s

I?'y(:) Cong suat | Téc dd ct | Nang suat
1 30 30mm/s | 15.73s/SP
1 30 40mm/s | 12.00s/SP
1 30 50mm/s | 9.7s/SP
1 30 60mm/s | 8.04s/SP
1 30 70mm/s | 7.47s/SP

- Trwdng hop 10: Sé 16p cat 1a 10 16p, cong
suét cat khéng dbi bang 70%. Téc do cat tang
dan tv 10mm/s dén 20mm/s. Két qua thuc
nghiém dwoc thé hién trén bang 10

Hinh 12. S&n ph&m c&t TH10 — 9 I6p



Bang 10. S6 I6p cat la 09 I6p, cong suét cat
70%, toc do cat tor 10mm/s dén 20mm/s

|S@c;; Céng suat | Téc do cat | Nang suat

9 70 10 mm/s 2.41s/SP
9 70 15mm/s 2.15s/SP
9 70 20mm/s 2.00s/SP
9 70 25mm/s

Tw bang 6, 7, 8 ta xay dwng dwoc db thi biéu
di&n méi lién hé gitra nang suét cat va toéc do
cat (hinh 13)

T bang 9, 10 ta xay dwng dwoc db thj thé hién
mdi quan hé gitra tbc do cat va nang suét cit
chiéu day I6p cat va nang suét cat (hinh 14)
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Hinh 14. P4 thj thé hién méi lién hé gia
nang suat cat va toc do cat khi thay doi chiéu day
|6p cét.

- Dé tang nang suat cat ta can tang chiéu day
I6p cat va toc d6 cat. Tuy nhién khi toc do cat
IQn, chiéu day cat I&n va nhiét cat nho thi lop
cat khéng dirt hoan toan.

THONG TIN VE TAC GIA:
1. TS. Vi Van Tan
Don vi cong tac: Trwong Dai hoc Sao Bé

- Trong trwéng hop s6 1&p cét la 01, 03 Idp thi
khi cdng suat cat la 30%, toc dd cat tang dan tw
30mm/s [én 70mm/s thi thiét bj van cat dut
hoan toan chiéu day I&p vat liéu.

- Khi chiéu day Iop vai la 05 I6p, thi khi tang tc
do 1én 60mm/s, chiéu day I&p vat liéu cat khdong
dut hoan toan.

- Khi tang chiéu day cat Ién 07 Iop va 09 lop,
nhiét cat tang lén 70% va toc do cat giam thi
chiéu day I6p vat liéu dit hoan toan. San pham
c6 hinh dang, kich thwdc ding theo thiét ké,
mép cat min. Tuy nhién trong trwdng hop nhiét
cét cao, tbc do cat cham, sb I&p cat Ién thi mép
cat cia s&n pham cé hién twong chay sém.

3. KET LUAN

- San pham cat trén thiét bj cat bang laser dam
bz§10 dt’Jpg hinh dapg \{é kich thudc theq thiet
ké. Chat lwvgng vét cat ddm bao yéu cau ky
thuat, min va ddm bao tinh thAm my.

- Khi cé; vat ligu vai co sé lop nhd, nén chon
cbng suat cat nhd, téc do cat tr 25mm/s dén 30
mm/s. Khi d6 chat lwong vét cat 13 tét nhat.

- Khi cat nhiéu Iop, can giam toc do va tang
cbng syét cat. TuyN nhiép khi tang céng s’uét’cét,
gidm toc do sé dan dén hién twong vét cat bj
chay sém.

- Coéng suét cat trong pham vi nhat dinh khéng
anh huwdng dén nang suét cat.

- St dung thiét bi cat vai, da bang Laser gop
phan tdng ndng suét, chat lwong san pham
trong nganh cong nghiép may mac.
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