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TOM TAT

Nghién ciru nay trinh bay qua trinh thiét ké, ché tao va diéu khién mot may in Tampon nham cai
thién chat lugng in trén cac bé mit phtc tap, cong hodc khong déu. May in Tampon 1a mdt cong nghé
in gian tiép phd bién trong nganh cong nghiép, dic biét 1a trong in an linh kién dién tr, dd gia dung,
thiét bi y té va san phém nhua. Hé théng duoc thiét ké vé6i co chu truyén dong tdi uu, str dung vét li€u
bén viing dé dam béao dd chinh xac va do bam dinh muc in tot trén bé mat san phém. Hé théng diéu
khién tu dong dugc tich hop nham tang cuong hi¢u suét lam viéc, giam thiéu sai sot va nang cao dd
6n dinh trong qua trinh van hanh. May in ciing dugc trang bi cic cam bién va thuat toan diéu khién
gitip cai thién d6 chinh xac ctia lyc ép va vi tri in, tir 46 nang cao chat lwong hinh anh in 4n. Két qua
thuc nghiém cho théy hé théng c6 kha nang hoat dong 6n dinh, dat do chinh xac cao, dap tng yéu
cau k¥ thuat dat ra. Nghién ctru nay khong chi dong gop vao viéc ning cao hiéu suat ctia cong nghé
in Tampon ma con mé ra huéng phat trién cac hé thong in ty dong tién tién hon trong tuong lai.

Tir khéa: May in Tampon, Ban in, Coc miee, In bé mdt phire tap.

RESEARCH ON DESIGN, MANUFACTURING AND CONTROL OF A TAMPON
PRINTING MACHINE

ABSTRACT

This study presents the design, manufacturing, and control of a Tampon printing machine to
improve print quality on complex, curved, or irregular surfaces. Tampon printing is an indirect
printing technology widely used in industries such as electronics, household appliances, medical
devices, and plastic products. The system is designed with an optimized drive mechanism and durable
materials to ensure high precision and strong ink adhesion on product surfaces. An automated control
system is integrated to enhance operational efficiency, minimize errors, and improve stability during
operation. The machine is also equipped with sensors and control algorithms that optimize pressure
and positioning accuracy, thereby enhancing print image quality. Experimental results demonstrate
that the system operates stably with high precision, meeting the required technical standards. This
research not only contributes to improving the efficiency of Tampon printing technology but also
paves the way for the development of more advanced automated printing systems in the future.

Keywords: Tampon printing machine, Print plate, Ink cup, Complex surface printing.
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1. PAT VAN PE dién tir, 6 tO, thiét bi gia dung, dung cu vin
phong va san xuat hang tiéu dung. Bét dau
duoc str dung phd bién tir nhitng nam 1970, in
Tampon nhanh chong tré thanh phuong phap
in t6i uu dbi v&i nhitng chi tiét nho, phirc tap
ma céc k¥ thuat in truyén thong khong thé dap

In Tampon la mét cong nghé in chuyén
dung, cho phép chuyén hinh anh 1én bé mit cac
vat thé khong phéng nhu nhya, kim loai, thiy
tinh, vai va cao su. Céng ngh¢ nay duoc ung
dung rong rai trong nhiéu linh vuc, bao gém
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ung (Sharon, 2008; Proell, 2014; MicroPrint,
2023).

Hién nay, trén thé gidi ciing nhu tai Viét
Nam, nhiéu cong nghé in khac nhau da dugc
nghién ciru va phat trién. Trong sd do, in offset
¢6 wu diém vé chat lugng in cao, phul hop véi
san xuat s6 lugng 16n va c6 kha ning in trén
nhiéu loai vt lidu (Kerndl & Steffan, 2020).
Bén canh d6, in lua ndi bat voi kha nang in trén
nhiéu chit liéu, tao 16p muc day, bén mau va
¢6 chi phi thap khi in s lwong nho (Pengfei &
cong sy, 2010). In k¥ thuat sb ciing mang lai
nhiéu loi thé nhu khong can ché tao khuon in,
thoi gian in nhanh va kha ning dé dang thay
doi nodi dung (Shunqi & cong su, 2010; Liu,
2022). Tuy nhién, cac cong nghé nay gap han
ché khi in trén cac bé mit cong, nho hodc vt
liéu c6 dac tinh kho in nhu nhua, kim loai va
thay tinh.

Trong bdi canh d6, cong nghé in Tampon
¢6 loi thé ndi troi nho kha nang in chi tiét nho,
trén bé mat khong phang va dam bao do bam
muc cao (Bhoi, 2018). Tuy nhién, cac hé théng
méy in Tampon hién nay van con ton tai nhiéu
han ché nhu do chinh x4c chua cao, hiéu suit
chua tdi wu, kha nang diéu khién chua dat mirc
tu dong hoa cao va phu thudc vao thao tac thu
cong. Nhimng yéu t6 nay lam anh huéng dén
chat luong in, ting ty 1¢ san pham 15i va giam
nang suit san xuét.

Mot van dé quan trong khac 1a su phu
thudc vao cong nghé nhap khau. Mic du in
Tampon da duoc Ung dung rong rii trén thé
gid1, cac dong may in Tampon hién sur dung tai
Viét Nam chu yéu 1a san pham nhap khau.
Diéu nay dan dén nhitng han ché nhu gia thanh
cao, chi phi bao tri 16n, kho khan trong viéc
thay thé linh kién va chua t6i wu héa theo nhu
cau in dic thu cia cac doanh nghiép trong
nude. Do d6, viéc nghién cuu, thiét ké va ché
tao mot hé théng may in Tampon hién dai, tich
hop hé thong diéu khién ty dong, nang cao do
chinh x4c va hiéu suat hoat dong 1a mot yéu
cau cép thiét.

Muc tiéu ctia nghién ciru nay 1a phat trién
mot hé théng may in Tampon vdi co cau truyén
dong ti wu, st dung vat liéu bén viing va tich
hop hé théng diéu khién théng minh. May in
duoc thiét ké nham giam thiéu sai s in, toi uu
hoéa luc ép va vi tri in, déng thoi tu dong hoa
quy trinh dé nang cao hiéu sut lam viéc. Ngoai
ra, nghién ctru tap trung vao vi¢c tich hop cac
cam bién va thuat toan diéu khién dé dam bao
may in hoat dong 6n dinh va dap ung cac yéu
cau k¥ thuat khat khe.

Bai bo nay trinh bay két qua nghién ciru
thiét ké, ché tao va thir nghiém may in Tampon
tmg dung trong cac doanh nghiép in 4n vira va
nho tai Viét Nam, dong thoi danh gia hidu suét
hoat dong cta hé théng. Két qua nghién ciru
khong chi dong gdp vao sy phat trién ciia cong
nghé in Tampon ma con mé ra hudng ung
dung céc giai phap tu dong hoa tién tién trong
nganh céng nghiép in an hién dai.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CcUU

2.1. P6i twong nghién ciru

Nghién ciru tap trung vao hé théng may in
Tampon ty dong, bao gdm co cdu truyén dong,
hé thong diéu khién va qua trinh in 4n trén cac
bé mit phirc tap. May in dugc thiét ké dé dap
{mg cac yéu cau vé d6 chinh xac, 6n dinh va
hiéu suat lam viéc cao trong moi truong san
xut cong nghiép. Trong qua trinh nghién ctru
va phét trién cac hé thdng may méc ty dong,
dac bi¢t la may in Tampon, viéc ung dung cac
phan mém thiét ké va 1ap trinh diéu khién déng
vai trd quan trong trong viéc téi wu hoa qua
trinh ché tao, nang cao do chinh xac va tang
hiéu suit van hanh. Bé dat duoc muc tiéu nay,
nhém nghién ctru di st dung phan mém
SolidWorks dé thiét ké co khi, phin mém
EPLAN dé thiét ké hé théng dién. Chuong
trinh diéu khién duoc xay dung trén bd diéu
khién logic kha trinh PLC-FX3U cua
Mitsubishi, ¢dam bao su phdi hop dong bo giita
cac thanh phan ciia may.

2.2. Phuwong phap nghién ciru
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Nghién ctru dugc thyc hién theo bdn bude
chinh: nghién ctru 1y thuyét, thiét ké mé phong,
ché tao mé hinh va chay thuc nghiém dé danh
gia két qua. Qua trinh thiét ké sir dung phan
mém SolidWorks dé kiém tra tinh kha thi cua
mé hinh truée khi ché tao nhu md hinh hoa,
phan tich dong luc hoc va kiém tra d6 bén cua
hé théng co khi. Sau khi hoan thién thiét ké,
nhom nghién ciru tién hanh ché tao nguyén
mau may in Tampon va thir nghiém thuc té.
Céac thong s6 nhu hiéu suét in 4n, d6 chinh xac
in, muc tiéu hao nguyén li€u va kha nang van
hanh lién tuc dugc do luong, so sanh véi ti€u
chuan cong nghiép dé danh gia mic d6 phu
hop cua thiét ké.

Cubi cing, phuong phap danh gia va tdi uvu hoa
dugc thuc hién nham cai thién hiéu suét may

in Tampon. Dir liéu thuc nghiém duogc phan
tich, so sanh vai céc thiét ké hién co, tir 46 dé
Xudt cac cai tién nham nang cao chat luong in,
t8i wu hoa dd bén va dam bao sy 6n dinh trong
van hanh.

3. THIET KE CO KHi

Thiét ké ché tao may in Tampon can dam
bao cac yéu cau sau: in sic nét, khong lem
muc; két ciu co khi viing chéc, tdi uu chi phi
nhung van dam bao hiéu suit cao; thiét ké thim
my, hai hoa va chuyén nghiép. Dé dat duoc cac
tiéu chi nay, cac bo phan cu thé cua may in
dugc thiét ké timg budc bao gdm cac cum nhu
sau:

3.1. Cum pad in

Hinh 1. Cum pad in

Nguon: Két qua nghién curu cua nhom tdc gid

Hinh 1 mé ta cum pad in bao gdm xi lanh
dan dong miéng silicon dé iy muc va in 1én bé
mat chi tiét. Floating joint gitup hap thu sai 1éch
gbc, giam nguy co ket rit trén con trugt, dam
bao qua trinh in dién ra mugt ma. Cum dudi én

ho trg can chinh vi tri miéng silicon d€ hinh in
chinh xac.

3.2. Cum chuyén dong ngang

Hinh 2. Cum chuyén dong ngang

Nguon: Két qua nghién curu cua nhom tdc gid

Chi tiét cum chuyén dong ngang duoc
trinh bay trong Hinh 2. Phin v cta cum
chuyén dong ngang (1) duoc lam bang thép

CT3 chén udn theo yéu cau. Tam giita (2) 1a
tam nhém phay CNC gitip tao do cing viing
cho cum ngang va c¢6 bé mit phing giup ray
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truot (3) lép dat trén cum hoat dong 6n dinh.
Giam chén (4) gitip may han ché rung trong
qua trinh chuyén dong.

3.3. Cum can chinh phoi

Hinh 3. Cum céan chinh phoi

Nguon: Keét qua nghién ciru cua nhom tac gia

Cum can chinh pho6i dugc thiét ké nhu mo
ta trong Hinh 3. Dé dit do chinh x4c cao, nhém
nghién ctru da dua ra y tuong la [am mat ban Z
bang 3 thanh nhém dinh hinh kich thugc 40x40
mm, va sau d6 bét bu long dé tao sy chéc chan.

Ban XY duoc mua san, trong khi ban Z dugc
thiét ké phu hop dé dam bao tinh hé thong
trong lap rap.

3.4. Than may

Hinh 4. Than may

Nguon: Két qua nghién cuu cua nhom tdc gia

Khung than may (Hinh 4) dam bao do
cung viing, chiu tai toan by hé théng va chira
cac thiét bi dién gon gang. Nhom nghién ctu

) o

lya chon thép tAm cit laser, chin u6n thanh hoép

va han c6 dinh dé dam bao két cau chac chan.

3.5. Cum ban in va coc mue

Hinh 5. Cum bén in

Nguon: Két qua nghién cuu cua nhom tdc gia
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Hinh 6. Cum c6c muc

Nguon: Két qua nghién curu cua nhom tdac gia

Chi ti€t cum ban in va coc muc duoc thiét
ke nhu trong Hinh 5 va Hinh 6 tuong ing. Cum
coc muc ¢o6 nhi€ém vu trai déu muc 1én ban in,

hoat dong déng bd véi cum pad in nhim dam
bao chét lugng in 6n dinh.

3.6. Bang diéu khién HMI

Hinh 7. Bang diéu khién HMI

Nguon: Két qua nghién ciru cua nhom tdac gia

Hé théng HMI, nhu mo ta trén Hinh 7,
duoc thiét ké nham h tro nguoi van hanh thye
hién cac thao tac diéu khién mot cach truc quan
va dé dang. Giao dién HMI cho phép khéi
dong, dimng may va diéu chinh cac thong sé van
hanh trong qua trinh in an. Ngoai ra, hé thong
con tich hop chirc nang gidm sat tinh trang hoat

Hinh 8. H¢ thong ti dién — diéu khién

dong cuia mdy, canh bao khi phét sinh 16i va hd
trg xir Iy su ¢d kip thoi. Diéu nay giap t6i vu
héa qua trinh van hanh, giam thoi gian ding
méy va nang cao hiéu suat san xuat.

4. THIET KE HE THONG PIEU KHIEN

4.1. Trang thiét bi mach diéu khién

Nguon: Két qua nghién curu cua nhom tdc gid

Hé thong tu dién - diéu khién (Hinh 8)
duoc thiét ké bao gdm nhiéu thanh phan chinh
nhim dam bao cung cap va diéu phdi ning
lugng ciling nhu tin hi¢u diéu khién mot cach
6n dinh va chinh xac. Trong do, b nguén mot
chiéu 24VDC doéng vai tro cung cap dién ap

cho toan bo cac thiét bi diéu khién ty dong nhu
b6 diéu khién 1ap trinh PLC, cac module mé
rong va ro le trung gian. Cac ro le trung gian
khong chi c6 chiic nang cach ly tin hiéu gitia
cac thiét bi diu vao, diu ra véi hé théng diéu
khién trung tdm ma con dam nhiém vai tro
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dong/cat cho cac co cdu chap hanh. Van dién
tir 5/3 duoc tich hop trong hé thong nham thuc
hién chirc nang diéu khién chinh xac hanh trinh
lam viéc cua cc co ciu truyén dong khi nén,
cu thé 1a xylanh, gitip hé théng van hanh linh

hoat, dap tmg cac yéu cau ty dong hoa trong
md hinh may in Tampon.

4.2. Nguyén ly lam viéc

Ethernet

B3 diéu khién logic

PLC

Van dieu
khién

Cylinder 1

Khsi cam bién T
va chip hanh | ||

Cylinder 2

Hinh 9. M hinh ciia h¢ thong diéu khién

Nguon: Két qua nghién cuu cua nhom tdac gia

Hinh 9 minh hoa chi tiét cdu trac diéu
khién cta may in Tampon. Thiét bi giao dién
nguoi - may (Human Machine Interface -
HMI) déng vai tro 1a cau ndi trung gian quan
trong, dam bao qua trinh truyén nhan thong tin
hai chiéu giita ngudi van hanh va hé thong didu
khién tu dong héa dién ra mot cach truc quan
va hi€u qua. Thong qua giao di¢n HMI, cac
tham s6 van hanh quan trong nhu ché d¢ in,
thoi gian tré cua chu trinh va ché d6 diéu khién
thii cong hay tu dong co thé duge thiét 1ap va
diéu chinh mét cach linh hoat. Hé théng cho
phép trao ddi tin hiéu phan hoéi voi by diéu
khién logic kha trinh (PLC), gitip ngudi van
hanh dé& dang giam sat tinh trang 1am viéc tong
thé, bao gdm sb lugng san pham di in va thoi
gian phan hdi ciia cam bién. Pong thoi, nguoi
su dung co thé thuc hién cac thao tac diéu
chinh can thiét mot cach chinh xé4c va hiéu qua,
g6p phan nang cao dé tin cdy va tdi vu hoa hiéu
suat van hanh ciia toan bo hé thong. Qua trinh
diéu khién duoc thuc hién béi PLC, dua trén
cac 1énh diéu khién tir HMI va cac thuét toan
diéu khién duoc lap trinh sin. Hé thong nay
diéu khién hai van khi nén 5/3 nham kiém soat
chinh xac hanh trinh va vi tri cia hai xy lanh
khi nén, dam bao tinh 6n dinh, dong bd va dap

{ig cac yéu cau ty dong héa trong quy trinh
san Xuét.

4.3. Lwu dd thuat toan diéu khién

Luu dd thuét toan, duwgc minh hoa trong
Hinh 10, mé ta chi tiét quy trinh van hanh cta
hé thdng dau pad trong may in Tampon. Qua
trinh bat dau voi viéc nhap thong sé can thiét
nhu loai muec, vi tri cac truc va ban in. Trudc
khi tién hanh cac budec tiép theo, hé théng kiém
tra trang thai ban dau cua cac truc dé dam bao
chung dang & vi tri gc.

Khi quy trinh dugc kich hoat, dao gat thuc
hién nhiém vu pht muc Ién ban in. Tiép theo,
truc Y di chuyén dén vi tri 15y muec, sau doé truc
Z ha xuéng dé tiép nhan muc va trd vé vi tri
gbc. Sau khi hoan tat budc nay, truc Y tiép tuc
di chuyén dén vj tri phéi in, va truc Z ha xudng
dé thyc hién qua trinh in 1én san pham.

Sau khi hoan tat qua trinh in, hé thong tién
hanh kiém tra chét luong in. Néu chét luong
dat yéu cau, hé thong kiém tra diéu kién dimg
dé quyét dinh tiép tuc hay két thuc quy trinh.
Néu chét luong in khong dam bao, hé thong
thyc hién diéu chinh va lap lai quy trinh nham
t6i uru hoa két qua. Luu d0 thuat toan nay dong
vai trd quan trong trong viéc xay dung chuong
trinh diéu khién PLC cho may in Tampon.
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Nhap théng sb: Loai muyc,

Vi tri tampon, Ban in

Céc truc cia may & vi tri gbc?

’

| Chuén bi myc: Dao gat pht muc 1én ban in

Muc da duoc phu 1én ban in? H

Di chuyén truc Y dén diém 14y muc

*J

Ha truc Z xudng ban in dé 1iy muc

Truc Z da ¢ vi tri léy muc?

Y

Piéu chinh va thir lai

Hinh 10. Lwu d6 thuit toin

Nguon: Két qua nghién ciru cua nhom tac gia

5. KET QUA THU'C NGHIEM VA THAO
LUAN

Sau qua trinh thiét ké va ché tao, hé théng
méy in Tampon do nhom nghién ctru phit trién
da dugc dua vao thtr nghiém trén cac loai bé

mat khac nhau (Hinh 12). Cu thé, trén bé mat
cong cua cdc nhya (Hinh 12(a)), hinh in c6
mau d6 va bam dinh t6t, cho thay kha ning in
an linh hoat ciia may in Tampon dbi véi vat
liéu nhya. Déi voi t6 gidy (Hinh 12(b)), hinh in
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mau den dat do sic nét cao, khong bi nhoe,
chung t6 muc in c6 46 bam dinh tdt trén bé mat
gidy trang. Bén canh d6, hé thong ciing cho
phép in trén bé mat vai mém ma van dam bao
dd séc nét cua chi tiét in, nhu minh hoa trong
Hinh 12(c). Ngoai ra, két qua in trén gidy viét
(Hinh 12(d)) cho thay sy dong déu va sic nét,
khang dinh kha niang tng dung cua may in
Tampon trong in 4n trén gidy vin phong va bao
bi. Két qua in cho thay chét lugng hinh anh in
ro nét, déng déu, va c6 do bam muc tdt trén
nhiéu vat liéu nhu nhua, giéy, vai, dap ung yéu
ciu ky thuat dit ra trong thuc tién san xuAt.

Bang 1 trinh bay cac thong s6 k§ thuat
chinh, cho thiy téc d6 in dat mirc 1.5 gidy/san
pham (twong duong khoang 2400 san
pham/gid), cao hon dang ké so v6i cac may in
Tampon pho bién trén thi truong trong ciing
phan khuc, von thuong dao dong trong khoang
1200-1800 san pham/gio (Cong ty HDC,
2025; Cong ty Minh Nhan, 2025). D chinh
xéc vi tri in dat 0.5 mm — twong duong véi thiét
bi nhap khau véi chi phi cao hon.

So v6i cac may thwong mai hién nay vén
sir dung ray tron cho chuyén dong chinh (dé
gdy sai s do do ro 16n), may in Tampon cia

nhom di khéc phuc diém yéu nay bang cach sir
dung ray vudng, tir d6 ting do 6n dinh va cai
thién d6 chinh xac cta co cu in. Ngoai ra, h¢
thdng cho phép diéu chinh d6 cao pad in thong
qua giao dién HMI thay vi thao tac co khi thu
cong nhu & cac may truyén thong, nho d6 ting
kha nang van hanh linh hoat, chinh xac va giam
thiéu 161 nguoi dung.

Bén canh nhiing cai tién vé ky thuat, hé
thong may in Tampon do nhém nghién ctru
phat trién con cho thdy hiéu qua kinh té rd rét
khi so sanh véi cac thiét bi thuong mai dang
luu hanh trén thi truong. Cu thé, viéc lua chon
vat liéu két cau 1a thép tim chan thay vi gang
duc hodc nhom CNC giup giam dang ké chi phi
gia cong ma van dam bao do cimg vimg va do
bén co hoc can thiét. Nho do, téng chi phi ché
tao ctia h¢ thong thap hon trung binh khoing
10 triéu dong so véi cac san pham cing phan
khuc nhap khau. Nhu vay, cac cai tién dugc dé
xuat khong chi gop phan nang cao hiéu suat ky
thudt ma con tao ra gia tri gia ting vé mit kinh
té, dac biét phu hop véi cac doanh nghiép vira
va nho trong nudc co yéu cau dau tu hop ly
nhung van can dam bao hiéu qua san xuat va
d6 linh hoat trong van hanh.

Hinh 11. San pham hoan thi¢n ciia hé théng may in Tampon

Nguon: Két qua nghién cuu cua nhom tdac gia
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(d)

Hinh 12. Két qua in trén mdt s6 bé mit ciia (a) Coc nhua, (b) T gidy, (¢) Vai lua, (d) Gidy viét

Nguon: Két qua nghién ciru cua nhom tac gia

Bang 1. Thong s6 ky thuat

ciia may in Tampon

Thong s6 ky thuat Gia tri Pon vi
Khoi lugng toi da 60 kg
Kich thudc toi da (Dai x Rong x Cao) 715x382x1178 mm
Kich thudc tiéu chuan cia ban in 250 mm
Kich thudc toi da cho san pham in (Cao x Rong) 200x125 mm
Khoang vi chinh co khi (min, max) cho PAD in 20+ 100 mm
Khoang vi chinh co khi (max) cho san pham in (xyz) 200x50x200 mm
Toc dd in toi da cho mot san pham 1.5 gidy
Do chinh xac vi tri in 0.5 mm
Nut bam thao tac, cac ché do in, ché d0 cai dat Co

Man hinh van hanh HMI Co

Nguon: Két quad nghién curu cua nhom tdc gid

Tuy nhién, bén canh nhimng wu diém néu
trén, hé théng van ton tai mot s6 han ché nhat
dinh. Cu thé, trong qua trinh van hanh, hé
thdng in Tampon hién tai van can su phdi hop
cua nguodi van hanh dé thyuc hién thao tac cép
phoi san pham cho may. Piéu nay phan nao
lam gidm mirc d0 tu dong hoa cia hé théng va
khién nang suat in an chiu anh hudng bi trinh
d6 tay nghé va toc do thao tac clia ngudi van
hanh. Ngoai ra, do dic tinh thiét ké cho phép
in trén cac bé mat phuec tap, tdc d6 in cua hé
thdng ¢ thé chua dap tmg dugc cac yéu cau vé
san luong cao trong cac ddy chuyén san xut
cong nghiép quy mo 1on.

6. KET LUAN

Nghién ctu da thiét ké, ché tao va thu
nghiém thanh cong mot nguyén mau mdy in

Tampon v6i kha nang in trén nhiéu dang bé
mit phtec tap, dong thoi tich hop hé thong diéu
khién tu dong nham tdi vu hoa d6 chinh xac va
nang cao hi¢u suét lam viéc. So voi cac san
pham twong duong trén thi truong, hé théng
may in duoc phat trién khong chi dat d chinh
xac cao (0.5 mm), tdc do in vuot troi (1.5
gidy/san pham), ma con c6 tinh linh hoat cao,
dé van hanh va chi phi san xuat thip hon déng
ké. Dong gop ndi bat cua nghién ctu 1a viée
ndi dia hoéa thanh cong thiét bi cong nghiép
thuong phai nhap khau véi chi phi cao, dong
thoi tich hop cong nghé diéu khién hién dai
nham nang cao mirc d¢ tu dong hoa. Cac cai
tién trong co ciu truyén dong (ray vudng), giao
dién diéu khién HMI, va két ciu co khi (st
dung thép chan) gép phan ning cao tinh 6n
dinh, hi€u qué va kha nang ing dung thuc tién.
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Hé thong méay in Tampon nay 1a mot bude tién
trong huéng phat trién cac thiét bi in cong
nghiép phu hop véi diéu kién san xuat trong
nudc, dic biét cho cac doanh nghiép nhd va
vura. Trong tuong lai, nhom nghién curu dinh
huéng mé rong kha nang tu dong hoa (dac bict
1a khau cap phoi), ting tdc do in, va nghién ciru
tich hop hé thong kiém tra chit luong dau ra dé
hoan thién chu trinh in 4n khép kin va thong
minh hon.
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