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Tém tit - Khiu trang y té duoc tao ra tir vai khong dét va vai loc
khang khuan xép chdng 1én nhau theo thir tw. Vai khong dét la cac
soi polypropylene phun phu trén bang tai di chuyén véi te do cb
dinh nham tao ra chidu day mang méng én dinh. Vai loc khang
khudn duoc ding 1am 16p 16t & giira, c6 chirc nang loc sach cac
loai bui min. Khiu trang y té hinh chir nhat, théng thuong co 3
16p vai khong dét va 1 16p gidy loc. Kich thudc phéan than khiu
trang 175 x 95 mm. Céc 16p vai nay duoc lién két véi nhau bang
cong nghé han siéu 4m. Trong bai bio nay, nhém nghién ciru thiét
ké va ché tao thiét bj tao ra than khiu trang y té 4 16p bing han
siéu 4m, tn sé 20 kHz va 1500 W. Ning suét san xuét t6i da
120 cai/phut. Thiét bi duoc lép dat va van hanh trong thuc té, dap
tmg nhu ciu khiu trang y té trong mua dich Covid — 19.

Tir khéa - khiu trang y té; than khau trang; han si€u dm; 20 kHz;
vai khong dét; giay loc.

1. Giéi thi¢u
Khau trang y té thong thuong gdm céc 16p vai duoc sip
xep nhu Hinh 1.
Laop vai khong dét mau
xanh mdt ngoai
o p— _ Thanhnep mii
- nhua
Lop vai khong dét mau
trang mat trong
Lap vai khang khuan
Meltblown
Lop vai khong dét mau
trang & gitta

2 Pro Mishz=

——Logo nha san xuat
Hinh 1. Khiu trang y té 4 I6p

Trén thé gidi c6 nhidu cong ty da ché tao may than khau
trang y té nhu South Nekon, Wuxi Wondery, Shanghai
Shiyu (Trung Qudc). Cac dong may nay s dung hai hé siéu
4m dé han dudng bién va duong ngang cua khau trang y te
Trong nghién ciru ndy, may san xuét than khéu trang y té
chi dung mot hé siéu am dé han ca duong bién va duong
ngang. Dé san xuét than khiu trang y té, cac cudn vai khong
dét [1] va gidy loc khang khuin meltblown [2] duoc trai
chéng 1én nhau theo thir tu. Sau do, bdn 16p vai s& dugc tao

Abstract - Medical face mask is made of nonwoven and melt
blown fabrics stacked in order. Nonwovens are basically
polypropylene sprayed on a moving belt at a certain speed to
generate stable thickness. Antibacterial filter cloth is used as the
middle lining of which function is to filter out fine dust. Medical
face mask which is usually rectangular includes 3 nonwovens and
1 melt blown fabrics. The normal dimension is 175 x 95 mm. These
layers are linked by ultrasonic welding technology. In this paper,
the authors design and manufacture an equipment producing
4-layer body of face mask by ultrasonic welding technology at the
frequency of 20 kHz and 1500 W. The maximum capacity is
120 pcs/min. The equipment is assembled and operated in industry,
providing medical face mask for people in Covid — 19 period.

Key words - Medical face mask; body mask; ultrasonic
frequency; 20 kHz; nonwoven; melt blown.

nép gp trén bé mit voi muc dich giam chidu rong than
khau trang y té khi dong goi va tao bay chéng dong nudc
(mat ngoai) va bay hip thu nudc, giot ban (& mit trong).
Bén l6p vai tlep dugc ghép bién, han mép, v6 ddy nep miii,
han vién, cat theo quy cach. Nep mii gitip khau trang c6
dinh trén song mili ngudi ding.

Cum cip nguyén
liéu

Cum kéo va cat
day nep miii

Cum gip nép va
dinh hinh

Y
Ngudn phat siéu Cum thén chinh
Am m4éy than

Y

Thanh phim

Hinh 2. Quy trinh san xudt than khiu trang y 16

Quy trinh san xuét than khau trang dugc thé hién nhu
Hinh 2 dugc mé ta nhu sau: Nguyén liéu gdm vai khong
dét, vai loc, ngp miii dugc gép nép va dinh hinh, dé tao
thanh hinh chit nhat c6 ba nép gap. Sau d6, nep miii dugc
cit thanh timg doan va dwa vao vi tri miii. Ting phan hinh
chit nhat cia khiu trang dugc cit nho cum dao cit ¢ than
may sau khi dugc han siéu &m duong bién va duong ngang.
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2. Tinh toan va thiét ké cac by phan chinh

Nguyén Iy méy than khéu trang y té dugc thé hién trong
Hinh 3. C3p truc rulo (6) kéo bén 16p vai qua cum con lin
dan vai (1), sau d6 qua cum con lan xép ly (2) dé tao hinh
ban dau, vai tiép tuc tién vao bo luge xép ly (3), nhim tao
duogc 3 duong xép ly. Vi di qua cum tryc in va khudn han
siéu am (5) dé han duong bién va duong ngang. Tai day
nep mili s€ dugce dua vao. Day mili tir cudn dugce cit (4) va
vao ding vi tri. Phoi than khau trang sau khi qua cum tao
hinh s& dugc cum truc rulo (6) dua vao cum cit phdi (7)
theo dung kich thudc. Phoi than khau trang s& duoc cip
rulo (8) kéo dua ra ngoai.

(5
NN\
\

(o)

Hinh 3. So d6 nguyén Iy mdy than khdu trang y té
Thoéng s6 thiét ké:
- Naing suét: 80 = 120 cai/phit.
- Toc d6: 0,5+ 0,75 giﬁy/céi.
- Kich thuée than khau trang: Dai x rong 175 x 95mm.
309
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Hinh 4. Thiét ké 2D cua truc in
Pé ra duogc 1 phdi khiu trang ¢ chiéu dai chuan 1a
175 mm thi tryc in dugc thé hién trong Hinh 4 s& chuyén
dong quay tron tao ra duong han vién, ngang va tao hinh
logo. Buong kinh can thiét cua truc han vién tao hinh la:
C

D=—
T

2.1)

Trong d6: D 1a duong kinh can thiét cua truc; C 1a chidu
dai phoi than khau trang.

Vé6i phoi than khiu trang thanh phim cé bé day tir
1 + 1,5 mm nén khi tinh dudng kinh truc in phai tinh thém
phan bé day khau trang thanh phdm thi méi dam bao khi
truc tao hinh quay 1 vong sé& cho ra khéu trang dung kich
thuge. Ta chon bé day 1,25 mm dé tinh duong kinh truc tao
hinh. Theo cong thuce (2.1), ta co:

C 175+1,25%x2
- = - 56,5mm
s s
Khi truc quay 1 vong thi s€ tao ra dudng yién bao xung
quanh va logo nha san xuat cho phoi than khau trang dugc
the hién trong Hinh 5.
174+ 175 mm

94 + 95 mm

MKS PRO MASK ::

Hinh 5. Thiét ké 2D thén khdu trang y té 4 I6p
Chu ky tao hinh cua phéi than khau trang y té 4 16p
duogc thé hién trong Hinh 6.
- Cum cit day nep miii T = 0,1 — 0,15 gidy.
- Cumsiéuam T = 0,1 — 0,15 giay.
- Trucinvataologo T = 0,1 — 0,15 giay.
- Truc kéo chinh T = 0,1-0,15 giay.
- TruccatT = 0,1 - 0,15 gidy.
- Trucrasanpham T = 0,1 — 0,15 giay.

Truc ra sin TS
pham

Trye cit T/5
khiu trang
Truc kéo 5
chinh
T/5
Siéu Am s

Cum cit day 5
nep miii

0 /5 2145 3T/5 4175
Hinh 6. Gian d@s trang thdi hoat dong 1 chu ki T
2.1. Cum cép vii
Truc g4 vai Hinh 7, gdm cac cudn vai lam khau trang,
duogc thict ké vai tay van chinh cudn vai ra vao, oc chinh
d6 cang cudn vai (2) gilr mat vai ludn thang, tay van (3) co
dinh cudn vai vao truc ga vai.

\ 0 Tay van chinh léch vai
‘ o Oc chinh do cang cudn vai

\ /
Ju/ o Tay vin khoa truc

N\

I

Hinh 7. Khung ga vai (3D)
2.2. Cum tao nép gip
Cum tao nép gip Hinh 8, gdm: Cap con lin tao nép
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(forming roller), cum 14 inox.

o Oc vin can chinh
e L4 inox nép dudi
° L4 inox nép trén

° Oc chinh dé cao thip
© vioh hinh nép dusi

° Dinh hinh nép trén

Hinh 8. Cum tao nép gip 3D
Cip con lin tao nép, Hinh 9, dinh hinh nép gép trén bé
mat khau trang va tao ra 3 duong ly trén mat ngoai phdi
than khau trang.

30 25 25 @215

)

Hinh 9. Con lian tao nép gip 2D

110

- Cum 14 inox, Hinh 10, la by phéln chinb tao ra 3 dudng
nep gap cho khau trang va quyét dinh bé rong cua ting
duong ly.
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Hinh 10. Bo lwoc bén trai 2D
2.3. Cum cit nep mii

So dd truyén dong cua cum cit miii dugc thé hién trong
Hinh 11.

L/ L/ L/
57 57
Bénh cit Banh dan Bénh dén
day miii day miii day miii

Hinh 11. So dé truyén dong cum cdt day miii

Dé 3 banh ring chu dong quay ciing chiéu ta can dung
2 banh rang trung gian an khdp. Ta chon vat liéu 5 banh
rang nhu nhau. Theo Bang 6.1 [3], chon:

Bénh rang: Thép 45 to6i cdi thi¢n giatrdé rin HB 241 .285
c6 o, = 850MPa, o, = S80MPa. Bé cat day nep miii déu
nhau thi ty sO truyén cua banh rang u = 1.

Mo dun m= 2 theo bang tri s tiéu chuan mé dun banh
rang [4].

Tbong s rang banh rang 1 va 2:

=23 22)

u

Trong d6: z 1a sb rang banh ring can tinh; u la ty sb
truyén cua banh ring; a la khoang céch truc.

Theo cong thic (2.2) ta cd z= 2x57

=57 ring

Do banh rang 1 va 2 an khép nhau nhd banh rang trung
gian nén
71 = 72 = Zy) = 19 rdng.
Mit khéc: aw1 =aw2 =57 mmvau=1
nén: z;=17zy=7Zg = 19 rang.
Chiéu rong banh rang:
b= yxa 2.3)
Trong d6: b 1a chiéu rong banh ring; . 12 hé sé chiéu
rong vanh rang; a 1a khoang cach truc.
Vi y, = 0,3 + 0,45, theo cong thirc (2.3) ta co:
b=17,1+25,65
Ta chon b =20 mm

Day nep nhya tiéu chuén dai 104 + 106 mm, ta tinh

duogc duong kinh ctia banh kéo day miii:
D= < =334+ 34,1 mm
T

Suy ra: dx = 34 mm

D¢ day nep miii d vao ta thiét ké thanh dan nghién nén
muon cat ddy miii dang kich thudc ta phai chon:

dc =42 mm.

Cum cét nep mili Hinh 12, dugc thiét ké dung cum rulo
kéo va rulo cat dé cat thanh ngp miii dung kich thudc sé
dua nep miii vao dung vi tri.

o Cix khéug ché do rong
o Mo din hiéng nep mii
o Banh cét nep miii

o Banh kéo nep miii

e Tam dé giit nép

© cit knéng ché dwong vai

Hinh 12. Cum cdt nep miii (3D)
2.4. Cum than chinh
So d truyén dong cua cum than chinh, Hinh 13.

Do khéng c6 yéu clu gi ddc biét ta chon vat li€u cho
cac cép banh rang theo Bang 6.1 (trang 92, [3]), nhu sau:
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Thép 45 t6i cai thién dat do rin HB 241.285 c6
o = 850MPa, 6., = 580MPa. B9 truyén lyc 1a chu yéu nén
ta khong dugc chon médun nho hon 1,5 + 2, néu khong khi
qué tai s€ bi gay. Chon m = 2 theo bang tri so ti€u chuan
mo dun banh rang [4].

D ong
co
It It 11 It
Truc Truc  Truc True
ra dao kéo tao
san z i hinh.
: cit chinh 5
i e

Hinh 13. So do truyén dong ciia cum than chinh

Duya vao chiéu dai tiéu chudn phoi than khau trang 1a
175 mm nén ay = dn = 56,5 mm. DE dat nang suét
120 cai/phut ta chon ti so truyén dong u = 1.

_ 2xa (2.4)
m(u +1)

Trong do: z la sd rang banh ring can tinh; u 1a ty sb
truyén cua banh rang; m la modun banh rang; a 1a khoang
cach truc.

2.56,5
a+n

SO rang z; 1a s6 nguyén nén ta chon z1= 28 rang.

Theo cong thuc (2.4) z = =28,25 rang

Dou=1nénz =2z, =73 =2z4=28 rang.

Xac dinh so by duong kinh tryc:

d= 3L
\IO,2><[1:]

Trong dé: d 1a dudng kinh tryc; T 12 moment xodn;
[7] 1a ing suat cho phép.

Véi Py = 0,477 kW, n; = 120 vong/phiit, Ti= 9,55.10°.
P/ n; =37961 Nmm,u=1

Puong kinh gin banh ring, banh xich va 6 lin
d; = 25 mm. Puong kinh phan lam viéc cta céc truc sé
bang duong kinh truc in 1a 56,5 mm.

Véidy =25 mm, bp =12 mm, ta chon 4 1an 6005z.

2.5)

° Truc kéo phu

e Truc dao cit

o Truc kéo chinh
e Truc tao hinh, logo

e Tay van diéu chinh

e Banh rang truyén dong
Hinh 14. Cum thdn chinh (3D)

Cum than chinh, Hinh 14, c6 truc in thuong dugc gia
cong san cac ki tu, ma khau trang. Truc cat c6 ludi cat dé

cit than khéu trang diing kich thudc.
Dé cit thanh ting phoi than khiu trang y té thi cum cit
s€ gom tryc ga dao cat, Hinh 15, dao cat thép gio va thot.

£l
22 4x1 x45°
P 46
=R 4
¥ [
M4 H13
61 J_Z 3xME
10
1
i 1 i
é_ f

0.02]
22500 B30

Hinh 15. Thiét ké 2D truc g dao cdt
2.5. Cum hé siéu am
Dao dong rung siéu 4m duoc tinh toan sir dung phan
mém Abaqus vdi tan s6 20 kHz, vat li¢u thép. Tai bé mat
lam viéc, bién do dao ddng dat gia tri cao nhat twong ng
v6i mau do duoc, Hinh 16.

U, Magnitude
+1.000e +00

+4.202¢-01
+3.373e-01
+2.54%-01

Step: MODAL ANALYSIS

Mode 9: Valve = L51905E+10 Freg = 19616,  (cycles/time)
Primary Var: U,

Mogniude
Deformed Var: U Deformation Scale Factor: +3.9220-02
Hinh 16. Bién dé dao dong siéu am 20 kHz
Tai bé mit lam viéc, ung suit dao dong dat gia tri nho
nhat twong trng véi mau xanh dugc, Hinh 17.

+5.982¢-03

S, Mises

(Avg: 75%)
47.2550412
+6.6510412
+6.047e+12
+5.443e+12
+4.630e+12
442340412
+3.6300+12
+3.026e+12
+2.422e 412
+1.818e412
+1.213e+12

- +6.093e+11
+5.192e¢ 409

ENAOREN |

Step: MODAL ANALYSIS

Mode 9: Voloe = 1.51905E+10 Freq = 19616,  (cyches/time)
Primary Var: S, Mises

Deformed Var: U Deformation Scale Factor: 43.922e-02

Hinh 17. Ung sudt dao dgng siéu am 20 kHz
Do tryc in c6 bé mit 1am viéc 1a 175 x 95 mm nén ta sit
dung khuén thép lam khuén han siéu am dé dam bao do
bén cho khuén han siéu &m. Véi san lugng dau ra ciia may
than khau trang thi hé siéu am 20 kHz, Hinh 18, bén dudi
s€ phu hop.

Hinh 18. H¢ siéu ém 20 kHz thuc t6
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3. Ché tao va lip rip

May sau khi duogc gia cong, lip rap va lép dat hoan
chinh s& cho ra thanh pham, Hinh 19, bao gébm: Phan co
khi, ta dién di€u khién va cum h¢ phat si€u am.

p - - -
Hinh 19. M6 hinh mdy than khdu trang y té 4 I6p
4. Két luan

Nhom nghién ciru da thiét ké va ché tao thanh cong may
san xuat than khau trang y té 4 16p st dung cong ngh¢ han

siéu &m. Nang suat toi da 120 cai / phat. Tan s6 siéu 4m la
20 kHz va cong suat 1500 W. Nhém nghién ctru di tién
hanh van hanh thir may, cho ra thinh pham phéi than khau
trang ciia khau trang MKS PROMASK. Khau trang nay
g6p phéan hd trg phong chéng dich Covid 19 theo quy dinh
ctia Bo y té vé tiéu chudn 5k.

Loi cam on: Ching t6i xin cam on Truong Pai hoc Bach
khoa, Dai hoc Quoc gia — Ho Chi Minh da ho tro thoi gian
va phuong tién vat chat cho nghién ctru nay.
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