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ABSTRACT

Wearing medical masks is one of the five precaution measures in the 5K
message officially announced by Vietnam’s Ministry of Health. As the
Covid-19 epidemic is still very complicated, a research on the design and
manufacture of the qualified medical mask making machine to meet the
demand for protecting ourselves from Covid-19 epidemic is vitally
necessarry. Therefore, the research team focused on researching, designing
and manufacturing of a N95 medical mask making machine to produce N95
masks which can prevent 95% of dust and bacteria in the air. The N95 face
mask making machine is basically a N95 mask processing line consisting of
5 main clusters with a lot of design and control calculation and some details
are not within the scope of this article. The current article is aimed at
presenting the introduction of the machine, the operating principles, the
control system parts, and the test run assessing the machine's main features.
Experimental results indicate that the machine works stably when running at
low, medium and high productivity equal to or less than 2400 pieces/hour
with SMS antibacterial fabric and straps made in Korea. There are some
defective products when the machine operates at a productivity higher than
2400 pieces/hour. The test results also show that the stable productivity level
of the machine depends on whether the materials originate in Vietnam or in
Korea.
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TOM TAT

Phan tom Khau trang y té 1a mot trong nim qui dinh trong thong diép 5K cua
B6 Y Té. Do dich bénh van dién bién hét suc phurc tap nén viéc nghién cuu,
ché tao khau trang dat chudn dé dép g yéu cau chdng dich vé lau dai 1a hét
strc can thiét. Do 1a Iy do nhém nghién ciru di tap trung nghién ctru thiét ké
va ché tao may 1am khdu trang y t& N95, loai khau trang c¢6 thé ngan chin
95% khoi bui va vi khudn c6 trong khong khi. M4y lam khdu trang y té N95
thuc chét 14 mot diy chuyén gia cong khau trang N95 gdm c¢6 5 cum chinh
v6i rét nhidu phan tinh toan thiét k& va diéu khién nén khong thé trinh bay hét
trong pham vi bai bao nay. Vi vdy ndi dung bai bao chi trinh bay gisi thiéu
vé may, nguyén 1y hoat dong, phan hé thong diéu khién va phan chay thu
nghiém danh gia tinh ning ctia may. Két qua thuc nghiém cho thdy may hoat
dong on dinh khi chay & ning suét thap, trung binh va cao bang hoic dudi
2400 cai/gio ddi voi loai vai khang khuan SMS va day deo do Han Qudc san
xudt. M4y bit diu xuét hién cac san phim 13i khi chay & ning sudt cao hon
2400 cai/gio. Két qua thir nghiém con cho thiy ning suit on dinh cua may
con phu thudc vao xudt xtr loai vat liéu str dung & Viét Nam, hay Han Qudc.
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1. Gioi thigu

Khau trang dugc khuyén nghi 1a mot tim chan don gian dé gitip ngin cac giot ban tir dudong hd hap
vao khong khi va lan sang nguoi khac khi nguoi deo ho, ht hoi, tro chuyen hodc cao giong. Bay dugc
xem 1a cach kiém soat ngudn 1ay nhidm. Peo khiu trang c6 thé 1am ~giam viéc phun céc giot bin qua
mii va miéng. Viéc nay s€ giip gitr lai cac giot ban tir duong ho héap va khéng bin vao nguoi khac.
COVID-19 chu yéu lay lan giira nhing nguoi co tiép xtic gan voi nhau, vi vy viéc sir dung khau trang
[1,2] déc bi€t quan trong tai cac dia diém ma moi ngudi & gan nhau hodc kho duy tri cac bién phap gian
cach giao tiép xa hoi. COVID-19 c6 thé 1ay lan boi nhiing ngudi khong c6 triéu chimg va khong biét
rang ho da bi nhidm. Do la ly do tai sao viéc moi nguoi nén deo khau trang ¢ noi cong cong va thyc hién
gidn cach xa hoi 1a rit quan trong va can thiét.

Tai thi truong khau trang Viét Nam, khau trang y té thong thuong van 1a mat hang dugc ua chudng
boi gia thanh ré giup nguoi tiéu dung tiét kiém duoc kinh phi trong khi tinh hinh dich bénh dang dién
bién phirc tap va co thé phai song chung v6i n6 1au dai. Pé ting kha ning bao vé tir virus COVID-19,
khau trang N95 (loc dugc 95% bui min 0,3 micron trong khong khi) [3] 14 lya chon phu hop nhiing
nguoi tiéu dung mudn st dung khéu trang voi chét luong tdt, dam béo strc khoe va hiéu qua bao vé cao
tu COVID-19.

Cac cong trinh nghién ciru trén thé gioi vé may lam khau trang: Hung-Ho Chen dé xuat may lam
khau trang bao gdm cum dén vai, cum gap, cum han va cit khau trang [4]. Pamperin va cong su [5] da
dé xuat phuong phap va hé thong cho qué trinh cét va dat day trong qua trinh san xuat khau trang. Tuy
nhién cac thiét ké day du hon xudt phét tir cac cong ty san xuat may khau trang N95 [6]. Ngoai ra, chi
phi dau tu day chuyén san xuat khau trang N95 tu dong kha cao nén hién tai & Viét Nam chua nhiéu va
chu yéu 12 cac may ban ty dong hoic thi cong ting cOng doan. Ngoai ra, mot s6 cong ty Viét Nam [7,8]
ctng chu dong nhép khau ca day chuyen va phan phdi lai cho khach hang c6 nhu cau. Cac cong ty trén
thé giéi da nghién ctru thiét ké va ché tao mdy lam khau trang y té N95 [9-11], cy thé hon, cong ty
Nessco An Do [12] 1a nha san xut va xuat khau hang dau vé6i sb lugng 16n san xudt khau trang N95.
May lam khau trang y té N95 sir dung PLC dé diéu khién qua trinh hoat dong, két hop sir dung han siéu
am v6i mot thiét bi dao cat dinh hinh, han va cit hoan thanh ciing mét luc. Dya vao hinh anh chu yéu tir
cac cong ty ché tao may lam khau trang N95, ddng thoi xudt phat tir nhu cau nghién ctru giai ma va lam
chu cong ngh¢, dong gop thém cac thiét ke phat trién va ché tao may lam khau trang y té N95 phu hop
voi cong nghé & Viét Nam, tién tGi cai tién thém cac phién ban, tung budc Xuét khau ra thi trudong nudc
ngoai. Tuy nhién, ¢ Viét Nam, cac cong trinh nghién ciru vé may lam khau trang 'y té N95 duya trén diéu
khién ddng bod trong h¢ thong servo dat dugc nho sir dung Gng dung hé thong co khi ao thay cho hé
thong co khi truyén thong it dugc quan tam. Do do, bai bao trinh bay cac két qua nghién ctru thiét ké va
ché tao may may lam khéu trang y t& N95 dua trén diéu khién dong bo trong hé thong servo dat duoc
nho st dung trng dung hé théng co khi ao thay cho hé thong co khi truyén thong duoc thyc hién tai Khoa
Co Khi Ché Tao May, Truong Pai Hoc Su Pham K§ Thuat TP. HO Chi Minh, dong gop ¥ tudng thiét
ké, hé thong diéu khién va ché tao may 1am khau trang y t& N95 cho thi truong trong nudc.

2. Nguyén ly hoat dgng ciaa may lam khau trang y té N95

Dua vao yéu cau dic tinh chat luong ciia khau trang y té N95, so dd nguyén 1y cia may lam khau
trang y té 4 10p duoc dé xuat nhu sau:

Dau tién cc cudn vai dugc treo trén cum xa vai (1) va cac 16p vai dwa vao dy chuyén sao cho vai
dugc thang. Sau d6, cum nep miii va han dinh (2) ¢6 chirc nang cét cac thanh nep twa miii thanh nhiing
khic theo kich thude va dua vao day chuyén. K& tiép cum han quay deo (3) c6 chirc nang két dinh quay

deo vao vai. Budc ké tlep, cum gap mép (4) co chire nang gp doi khau trang. Cubi cung, cum cit san
pham (5) c6 chirc ning cit theo bién dang dwa thanh pham ra ngoai.

Thong s6 k¥ thuat cia may duoc trinh bay trong Bang 1.
Bang 1. Thong s6 ky thudt ciia mdy lam khdu trang y té N95

Pic tinh k§ thuat Théong sb
Kich thudc may 9850x1400x1800 mm
Néng suat 2400 chiec/gio
Cong suat dong co 9 kW
Loai khau trang 4 16p
Vit ligu vai khong dét, vai loc khang khuan 04 16p
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Hinh 1. M6 hinh thiét 3D toan may lam khdu trang y té N95
(1): Cum xa vdi; (2): Cum nep miii va han dinh; (3): Cum han quay deo;
(4): Cum gap mép; (5): Cum cdt san pham

3. Thiét ké hé thong diéu khién dién cia may lam khau trang
3.1 Mach diéu khién ty dong

Cin cir vao cac yéu cau ki thuat clia qua trinh 1am khau trang y t& N95, so d6 khdi hé théng didu
khién ctia may khau trang N95 duoc thiét ké nhu trong Hinh 2. Cu thé hon, mach diéu khién tu dong
ctia may khdu trang N95 duoc tich hop bo didu khién dong PLC Q ctia Mitsubishi, véi mdt PLC chinh
(QO3UDCPU) va md-dun diéu khién chuyén dong QD77MS16 giao tiép véi cac bo khuéch dai servo
thong qua mang SSCNET* III/H (SSCNET: Servo System Controller Network).

MAIN PLC HMI
IOUNIT (——, Q03UD () GOT
CPU GT2107
MOTION
MODULE
QD77MS16
DRIVER DRIVER DRIVER DRIVER DRIVER DRIVER DRIVER
MR-J4 W22B MR-J4 70B MR-J4 70B MR-J4 70B MR-J4 70B MR-J4 100B MR-J4 40B
MOTOR MOTOR TRUC MOTOR KEO MOTOR KEO MOTOR TRUC MOTOR KEO MOTOR XA
HAN QUAI VITME CUM VAI CUM HAN VAL CUM GAP VITME CUM VAL CUM HAN DAY NEP MUI
HAN QUAI NGANG MEP HAN CAT CAT

Hinh 2. So d6 khoi hé thong diéu khién ciia mdy khau trang N95
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Ngoai ra so dd thiét ké mach dong luc dugc trinh bay trong Hinh 3. Véi cac thong s cu thé nhu sau:
- Cac bo khuéch dai Servo sir dung nguén dién 3 pha 200VAC — 50Hz

- B6 PLC sir dung ngu?)n dién 5VDC duoc bién doi qua mo-dun nguén Q61P.

- Céc thiét bi ngoai vi sir dung ngudn 24VDC.

MCCB

R[s|T R|s|T R[s|T R[s|T R|s|T R([s|T R[s|T

MCCB01

‘ MCCBO2

‘ MCCBO03

] MCCB04

‘ MCCBO3

‘ MCCBO7
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o Hinh 3. So do thiét ké mach déng hec mdy khau trang N95
3.2 Thiét ké cum tua dién cho may i )
So d6 bo tri thiét bi trong ti dién cho may lam khau trang y t€ N95 dugc trinh bay nhu trong Hinh 4.
CP PLC MCCB
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Hinh 4. So d6 bé tri thiét bi trong tii dién

Céc thiét bi trong ti duoc bd tri sao cho kha ning d6i lwu khi dat hiéu qua cao nhét, cac thiét bi sinh
ra nhiét 16n dugc lap & phia trén bang ta dién nham ting kha ning ha nhiét cho thiét bi. Ngoai ra, dé
tang cuong kha ning 1am mat cho ta, hai bén hong ti duge b tri cac mang ca va dinh ti dugc lip thém
quat hut khi nhdm gia ting su d6i luu khi bén trong ti va lam mat thiét bi.

3.3 Luru db giai thuit va giao di¢n diéu khién may

3.3.1 Lwu do giai thut

Cin ctr vao cac yéu cau k¥ thudt cia qua trinh 1am khau trang, luu dd giai thuat diéu khién cua may
lam khau trang y té dugc dé xuat nhu Hinh 5.
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( Start )

Nhan START

i

- Bat d3u qua trinh déng bd
- Cac motor kéo vai chay

Dirng may

va hién thi

man hinh bao 16i

Motor kéo vai du kich thudc
01 san pham

- Cum han quay tién hanh han quay
- Cum han gdp hoat dong
- Motor xa nep mii hoat déng

b

Nh&n STOP

( Stop )

Hinh 5. Luu do giai thudr diéu khién

May khéau trang N95 co thiét ké cac cum tach roi nhau, cac dong co kéo vai ddc lap. Do do, dé hé
thng duogc lién két va hoat dong dong bd ma khong qua cac hé lién két co khi ta phai sir dung hé lién
két ciia bd didu khién goi 1a hé dong bd co khi a0 dé lién két cac chuyén dong cua cac dong co. Diéu
khién déng bd c6 nghia la diéu khién mot hay nhiéu dong co, co cAu theo mot dong co, co cAu khac theo
nhimg quy dinh, ty s0 truyén nhat dinh do nguoi didu khién cai dit cho phu hop voi cac ung dung cu

the.

Piéu khién déng bd trong hé thong servo [13, 14] dat dugce nho sir dung tmg dung hé thong co khi

40 thay cho hé thong co khi thuc nhu truc cam, banh rang, ly hop va banh rang vi sai. Trong nghién ctru
nay, hé co khi 4o ciia may khédu trang 1am khau trang y té N95 duoc thé hién nhu trong Hinh 6.

Hinh 6. Hé co khi do ciia may khau trang 1am khdu trang y té N95
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3.3.2 Giao di¢n didu khién may

Dé hd trg cho qua trinh dié}l khién may l1am khau trang y té N935, cac giao dién diéu khién may duoc
xay dung nhu trong Hinh 7 ¢én Hinh 10.

TRANG TU BONG

SERVO 1 SERVO 2
SERVO 3 SERVO 4

HAN THAN

CHOPHEP | ‘
HOATBDONG

HAN NGANG
12,34

1 NEP MOI

Hinh 9. Giao dién cai dat thong sé
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010 R

MA LOL H5B

Hinh 10. Giao dién bao 13i
4. Ché tao va thir nghiém may lam khéu trang y té N95
Méy lam khéu trangy té duoc ché tao hoan thién bao gém mot s6 cum ché tao cu thé nhu trong Hinh
11 dén Hinh 16. ﬂ
May dugc dung dé ché tao khau trang y té N95 4 I6p: 2 16p ngoai cung la 2 16p khang khuan SMS, 2
I6p bén trong bao gom mét 16p gidy loc va mot 16p goong. Qua trinh chay thir nghiém duoc tién hanh
ddi vai loai vai khang khuan SMS do Viét Nam san xuat va Han Quéc san xuat.

Hinh 11. Cum han siéu am
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7 . -
b — e

PR

3 &

Hinh 14. Man hinh diéu khién may gdng trén ti dién
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Hinh 15. May lam khdu trang y té ché tao hoan thién

Dbi véi loai vai khang khudn SMS va ddy deo do Viét Nam san xudt:

+ Vé6i ning suat 20 cai/phat, may hoat dong 6n dinh, san phim 100% dat yéu ciu, khong c6 phé
pham.

+ Vé6i ning suat 30 cai/phat, may hoat déng 6n dinh, san phim 100% dat yéu ciu, khong c6 phé
pham.

+ Véi ning suat 40 cai/phiit, s san pham dat yéu cau khoang 34-36 cai, tir 4-6 san pham han khong
déu, han bi dut quai.

+ V6i ning sut 54 cai/phit, sé san phdm dat yéu cau khoang 34-36 cai, ngoai viéc c6 mot sb san
pham han khong déu, han bi dit quai, con c6 san pham bi xoan day.

Hinh 16. San phcf khdu trang y té N95

Dbi v6i loai vai khang khuan SMS va day deo do Han Qudc san xuét:

+ Vi ning suat 40 cai/phat, may hoat dong 6n dinh, san pham 100% dat yéu ciu, khong c6 phé
pham va dat 2400 céi/gio.

+ Néu may dugc thiét 1ap & ché d6 nang suét cao hon gid tri trén, bit dau c6 phé pham.

Qua thtr nghiém may cho thay néu sir dung vai va day deo c6 xuat xr Han Qudc thi nang suét may
s€ cao hon; diéu do cho thay chat luong ctia chat liu vai kha quan trong ddi véi ning suat ctia may, doi
v6i tde do han va chat luong han quai deo.
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5. Két luan

Bai bao di gi6i thiéu vé may 1am khéu trang y t& N95 4 16p ciing véi nguyén 1y hoat dong ciia may.
Hé thdng diéu khién may cing véi luu d6 giai thuat diéu khién da duoc trinh bay; trong d6 hé thdng
diéu khién ddng bo trong hé thong servo dat dugc nho st dung ing dung hé théng co khi ao thay cho
hé théng co khi truyén théng. May da duogc ché tao thanh cong va chay thir nghiém dat Kkét qua nhu muc
tiéu dat ra:

- May hoat dong on dinh, c6 thé tinh chinh theo céac yéu cau cu thé khac nhau dya trén thudt toan
toan diéu khién dong bo trong hé thdng servo dat duoc nho sir dung Gmg dung hé théng co khi do thay
cho hé thong co khi thye nhu truc cam, banh rang, ly hop va banh rang vi sai.

- Nang suat méy c6 thé diéu chinh theo mong mudn ciia nguoi diéu khién.

- Nang sudt dat 2400 chiéc/gio, khau trang dep va dong bo véi loai vai SMS va day deo cta Han
Quoc.

- Phuc vu tbt cho viéc nghién clru, giang day theo dinh hudng “Research for better life” cua Khoa
Co Khi Ché Tao May, Truong Pai hoc Su pham K¥ thuat TP. HCM.

Lo1i cam on

Nhom téc gia xin chan thanh cam on Truong dai hoc Su pham Ky thuat TP. HCM da hd trg kinh phi
thuc hién de tai thong qua dé tai nghién ctru khoa hoc Research for better life, ma s6 T2020-01RBL.
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