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TOM TAT

Bai bdo trinh bay két qud nghién civu vé may tw dong lam sach di vt kich thuée micro trén
san phdam linh kién dién tir/ban dan sir dung trong phong sach dwa trén tiéu chudn class 10 va cdc
tiéu chudn san xudt ciia cong ty Samsung Electro-Mechanics Viét Nam. Dya vdo bai nghién ciru vé
dong khi théi siéu am ciing nhw san phdm ciia mede ngodi, nhém da ché tao, kiém thir thanh céng
ddu thoi siéu dm thong qua danh gia san pham thiee té; ciing nhw dwa vao kinh nghiém dé dé xudt

thiét ké phé quat dang may tw dong cho cdc g dung lam sach dang san pham phdng.

Tw khoa: Lam sach bc%ng khi thoi; Khi thoi siéu am; May tw dong lam sach; Lam sach di

vit kich thiede micro; Lam sach trong cong nghiép ban dan.
ABSTRACT

This paper presents research findings on an automated machine for removing micro-sized
foreign particles from electronic/semiconductor components used in cleanrooms, adhering to
Class 10 standards and production specifications of Samsung Electro-Mechanics Vietnam. Based
on studies of ultrasonic air jet flow and foreign products, the team successfully fabricated and
validated an ultrasonic air nozzle through actual product evaluation. Drawing from experience, we

propose a universal design for an automated machine applicable to cleaning flat-surface products.

Keywords: Airjet cleaning; Ultrasonic airjet; Automated cleaning machine; Micro-sized

particle removal; Semiconductor industry cleaning. &
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1. MO PAU

Trong nganh cong nghiép san xuat va
lép rap linh kién dién tir, ban dan hién nay, lam
sach nguyén vat liéu, linh kién trude khi lap
rap dong vai trd quan trong va khong thé thiéu
do kich thudc cc san pham ngay cang thu nho,
d6 chinh x4c yéu ciu ngay cang cao nén anh
huéng ciia byi 1én san pham 1a rat I6n. Mic du
tiéu chudn phong sach ngay nay c6 thé dat class
1 (1 hat > 0.5um / 1 £ - tiéu chuan Federal
Standard 209E niam 1992 [1] — tiéu chuan mic
du bi huy vao nam 2001 dé thay bang tiéu chuan
ISO 14644-1 [2], du vay van duoc cac cong ty
su dung dén tan ngay nay) nhung chi dam bao
duoc rang luong khong kh1 trong xu’(mg san
xudt dat chuan San pham van co thé nhlem bu1
tir cac ngudn phat sinh nhu tir co ciu may, tir
nguyén vat liéu, dac biét la tor nguoi thao tac.
Hinh 1 mo ta anh di vat kich thudc micro bam
1én san pham dugc phong to trén kinh hién vi
quang hoc (OM), kinh hién vi dién tir (SEM) va
may phan tich quang pho (FTIR) dé xac dinh
vat liéu duogc léy tr bao céo chét lugng hang
thang cia cong ty Samsung Electro-Mechanics
Viét Nam.
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Hinh 1. Anh di vt kich thuéc micro bam lén
sdan pham

Viéc lam sach san pham 13 yéu cau bit
budc v&i nganh lap rap thiét bi dién tir ngay nay
dé giam thiéu 15i tinh ning san pham; két hop
v6i tu dong héa nham giam thiéu tac dong cia

con ngudi vao san pham, ciing nhu cit giam
nhan Iyc, qua d6 nang cao ning lyc san xuat
thong qua giam ty 18 16i do di vat va cat giam
chi phi nhan lyc.

1.1. Pdi twgng san phim

San pham & day 1a cic san pham nho
phang nhu sensor, kinh, bd loc. Trong nghién
clru ndy, chung toi 4p dung véi bo loc hong
ngoai trong camera cua di¢n thoai hoac 6 to.
Hinh 2 mo6 ta hinh anh di vat dinh trén b loc
hdng ngoai trong camera dugc 1ay tir bao céo
chat luong hang thang cua cong ty Samsung
Electro-Mechanics Viét Nam.

Hinh 2. Bo loc hé‘ng ngoai trong camera bi dinh
di vat

Céc san pham duoc dat trén khay dung
va dat trong cac hdp chura c6 ranh dugc goi la
“Gia dung” dé bao quan, day 1a thiét ké gia
dung khay san pham phd bién & cic cong ty
ban dan (Hinh 3).

Hinh 3. Hinh Gia dung
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1.2. Phuong phap giai quyét van dé vé dj vat
kich thuwéc nhé

Trong cong nghiép c¢6 nhiéu phwong
phap loai bé di vat kich thudc ¢& pm. Pho
bién nhét 13 bé chét 1ong st dung song siéu
am, hay dung phuong phap tuyét CO, hay N..
Phuong phap bé siéu am c6 sir dung nude DI -
Deionized Water (nudc loai bé hét cac khoang
chat va mudi ion hoa) kha 1a ré nhung khong
phai san pham nao ciing c¢6 thé sir dung nuéc
vi qué trinh sau do 1a sy nhiét v6i thoi gian
kéo dai tir 20~40 phut hay c¢6 thé lau hon tuy
vao d6 bay hoi cia nudc va nhiét do sdy. Hinh
4 md ta théng ké ty 1¢ cac loai di vat gay 16i
tr thang 11/2023 ~ 03/2024 trén bd loc héng
ngoai dugc lay tir bdo cdo chat luong hang
thang cia cong ty Samsung Electro-Mechanics
Viét Nam. C6 mot moi quan hé ty I¢ thuan gitra
nhiét do séy va toc do lam bay hoi nuée. Vi thé
dé sdy nhanh thi can nhiét do cao, diéu d6 anh
huong téi chat lwong san pham, con néu nhiét
d6 phu hop thi thoi gian say kéo dai, lam giam
nang suat va sirc canh tranh. Phuong phap thoi
bang bong tuyét CO,va N, rat hiéu qua trong
lam sach hat micro nhung qua dat do, chi phi
dau tu 16n cling lam giam sy canh tranh. Mot
phuong phap lam sach phd bién, don gian va ré
1a dung khi nén dé thoi. Phuong phéap nay dang
dugc st dung & SEMV nhung hi¢u suét chi dat
40~60%.

Vi thé, yéu cau dit ra sit dung phuong
phap lam sach bui hi€u qud, phu hop véi san
pham, va ché tao may tu dong dé ning cao
nang suat. Nghién clru nay dua ra mot thiét ké
t8i wu cho may tu dong, cling nhu két qua lam
sach ctia cum thdi khi siéu am tu ché tao.
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Hinh 4. Thong ké ty I¢ cdc loai di vit gay 16i trén
bo loc h(;ng ngogi

2. CONG NGHE LAM SACH HAT BUI
KICH THUOC pm

B6 phan quan trong nhat hay con goi 1a
ot 18i ctia may nay chinh 14 co cdu lam sach
san pham. Déi voi cac hat kich thude dudi 100
um thi luc tac dong 16n nhét giir hat dinh vao bé
mit c6 thé ké dén 1a luc Van der Waals (VDW),
luc tinh dién, luc mao dan, luyc can cta chit luu
[3]. Ap dung vao moi truong khong khi thi ta
chi quan tam t6i lyc Van der Waals va lyc tinh
dién. Véi luc tinh dién c6 thé dung phuong
phap thoi ion dé trung hoa bé mit, qua d6 xo4
bo luyc tinh dién. Nhung véi luc Val der Waals,
ta can luc thodi cua dong khi di manh dé co thé
tach dj vat ra khoi bé mat.

Ta c6 cong thuce lyc Val der Waals [4]:

A.d
= 1

Trong d6, A 13 hang s6 Hamaker — phu
thudc vao vat liéu hat va bé mit; d 1a kich thuée
hat (m) va x 1a khoang cach hat t&i bé mat (m).
x ¢6 khoang cach t6i thiéu 1a 0.4 nm [5].

Dua theo tai liéu [5], ta c6 gia tri hang

&
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s6 Hamaker cho mot sd vat liéu trén bé mat
Silic nhu trén Bang 1.

Badng 1. Gia tri Hamaker trong nuoc va khong khi

Moi . . .
trubmg ALO/SIO, | SiO/SIO, | PSLISIO,

Nude |1.6x102°J| 6.5x102'J | 1.0x102°J
Khong
khi

9.6x102J ] 63x10%] | 7.5x10%)J

Dé hat c6 thé tach khoi vé mat thi luc
can F P Fah -

F,=0.5pV’C,A )

Trong do: p la mat d6 khong khi (kg/m?);
V - Van tbe twong dbi (m/s); C,-H¢ sb can; A -
Dién tich mat cat ngang cua hat (tD?/4 cho hat
hinh cau) (m?).

Hé s6 can C , phu thudc vao h¢ $6 R,
v6i 0.5 <R_ <1000, ta co:

24
Ca = * (1 + 0.15R™) 3)
Trong do:
R =pVD/u (4)

B6 sung thém thong sé p (mu) 1a do
nhdt dong luc hoc cua chit long (kg/(mes)).
Theo tai liéu [6], thay vi chi sir dung khi thoi
thong thudng, ta c6 thé sir dung hé thong khi
thdi siéu am dé gitp lam sach hat bui kich
thudc micro higu qua. Hé thong cung cap dong
khi nén da qua cac b loc di qua cac ranh véi
tdc d6 can am dé tao ra dong khi tdc do cao va
song siéu am & khe dau ra dugc biéu dién nhur
trén Hinh 5 va Hinh 6. T nguyén 1y do, ta co
thiét ké dau thoi thanh pham nhu Hinh 5, trong
do khe thoat khi kich thudc 0.45mm.

S wnin

- —~ -
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Hinh 5. Hinh dang dau thoi trong nghién ciru
mmp [Méag khithis
g (oo khi it By

Kohe khi théi ra

Hinh 6. Hinh anh thiét ké dau théi

Ngoai théi thi co cdu c6 thém phan
khi hut, day 1a bd phan quan trong dé han ché
truong hop tai nhidm di vat sau khi thoi. Tién
hanh mé phong dong khi thdi du ra trén phan
mém Ansys Fluent 2024 R2 [7] dé xac dinh toc
dd khi tdc dong 1€n hat bui nhu trén Hinh 7.

Hinh 7. M6 phong dong khi théi vao bé mdt san
phdm & khodng cdch 2mm
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Xuét két qua mo phong, ta c6 mbi quan hé do cao bé mit va toc do dong chay nhu trén Bang 2.

Bdng 2. Téc dé dong khi sat bé mat

Y (um) 0.0 0.6 12 | 1.8

24 3.6 4.2 4.8 54 |10.2

Téc do khi

(m/s) 0.0 1.9 3.7 5.6

7.4 11.1 13.0 14.8 | 16.6 | 30.9

Tur cac cong thire (1), (2), (3), (4) va Bang
2, ta tinh duoc luc can va luc Van Der Waals tac
dong gid tri gan dung vao hat. Trong do, luc can
xét gi4 tri gan ding xem nhu toc do gi6 giam di
mot ntra néu théi vao tam hat (Hinh 8).

M —F ahd —F d
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Hinh 8. D6 thi luc can va luc Van der Waals

cua hat

Dé hat tach ra khoi bé mat thi luc can
khi thoi cua hat phai 16n hon lyc Van der Waals.
Két qua mo phong va tinh toan dwogc biéu thi
qua hinh 8 — sy tuong quan cua lyc can (F)) va
lyc VDW (F ) dua Vé}o toc do gio va duong
kinh hat. Hinh 8 cho thay tir d§ cao 1um tr¢ 1én
thi Iyc can (F,) uén 16n hon lyc VDW nén dau
thoi ¢6 the loai bé duogc cac hat tir kich thudce
1um tro di, thoa méan bai toan dé ra.

3. THIET KE MAY TU PONG

Thiét ké phai dat duoc hai muc tiéu:

- C6 thé lay san pham tur Gia dung ra va
dua qua dau thoi si€u am, sau do dua vao Gia
dung dau ra;

- Tiéu chuén may ty dong cua cong ty
Samsung Dién-Co 1a 1 nguoi co thé van hanh
duoc 4 may;

- May c6 ty 1¢ lam sach dat 80%;

- May quan 1y dugc san pham trén hé
théng thong qua barcode.

3.1. Thiét ké cum co cdu day tray ra va vao
Gia dung

Mot Gia dung c6 thé chira 10 tray san
pham duoc xép vao vao ranh & mat trong ciia
Gia dyng. Cac ranh nay cach déu nhau véi
khoang cach 12 mm. Vi thé, phuong an 1a sir
dung h¢ truc vit me dé nang/ha Gia dung va
sir dung xi lanh dé ddy tray ra ngoai nhu trén
Hinh 9.

 LECarn iy
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Hinh 9. Co cdu ddy tray, kéo tray qua cum thoi
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3.2. Phan tich hoat dong

Dé 1 nguoi c¢6 thé van hanh 4 méy thi
ching ta can phéi liét ké cac thao tac cua rnéy,
tir do tinh todn cr bao nhiéu thoi gian thi ngum
thao tac phai dua vao/ldy hang ra mot lan; rdi
dua ra thiét ké phu hop.

Mo phong va tinh thoi gian thao tdc nhu
trong Bang 3. Thoi gian lam sach v6i mét tray
san pham 1a 18 giay (Goi la Cycle time — C/T).
Tuy nhién, dé t6i wu hoat (dong, mot s thao tac
c6 thé xdy ra dong thoi dé san pham co thé qua
cum thdi lién tuc ma khong phai cho khay truge
do di ra hoan toan. Vi du: khi khay s6 1 chay
qua hét cum thoi, thi khay s 2 c6 thé vao bang
chuyén luén thay vi chd doi khay sb 1 hoan
thanh vao gia dung dau ra méi vao; do ca hai
khay da & vi tri an toan dé tranh rui ro va cham
hai khay. Tir 46, ta c6 so d6 mé phong hoat dong
bén dudi. Trong do, ky hi€u miii tén === thé
hién méi lién hé véi thao tac tudn tu trude do.

Bdng 3. Liét ké trinh tw thao tac lam sach khay ldy

ter gia dung
N Thoi gian
Hoat dong thao tzicg(giﬁy)

Cum (2) ha vi tri khay 1 0.5
Xi lanh (1) day 1

Xi lanh (1) lui 0.5
Cum (3) nang 1én d& khay 0.5
Cum (3) bat hut 0.5
Cum (4) thdi 55
Cum (3) kéo tray qua thoi 55
Cum (3) ngung hut 0.5
Cum (3) ha xubng 0.5
Cum (3) Iui vé 0.5
Cum (5) ha xubng 0.5
Cum (5) gat khay vao gia 1

Cum (5) 1én 0.5
Cum (5) lui vé 0.5
Tong 18

Biamg mii phéing thivi giaen {gify)

-8 gidv-
Chu ki lip lai

Hinh 10. Mé phong thao tdc tuan tw khi lam
sach khay

Vay cu 8 gidy thi may lai hoan thanh
lam sach mét khay dua vao gia dung (goi la
Tact time — T/T) (Hinh 10). Vay dé hoan thanh
lam sach mot gia dung chira 10 khay thi can 80
gidy (1.33 phut). Goi mdi lan thay gia dung &
dau vao hodc dau ra 1a mot lan thao tac. Vay,
v6i mbi 1an dwa vao mdy mot gia san pham thi
ctr 10 gidy, nguoi dirng may lai phai thao tac
mot 1an san pham.

Bang 4. Tinh toan thoi gian giita hai thao tdc cua

nhan vién

Thoi
gian < Chu ky | Chu ky
hoan Sot;l;ao thao thao
thanh A tac/l tac/4
A .. | (lan) . .
mot gia may may
dung (giay) | (giay)
(gidy)

May

dua

vao 1 80 2 40 10

Gia

dung

Theo Bang 4 thi thoi gian 10 gidy qua
ngan véi tiéu chuan dé ra 1a 40 gidy. Vi thé, véi
tiéu chuan giita hai 1an thao tac 1a 40 gidy thi
s6 thoi gian hoan thanh lam sach mot may can
14 360 giay, dong nghia voi lugng gia dung can
dua vao la 4 gia. Ngoai ra, khi chi dua vao mot
gi4 san pham thi may phai dirmg hoan toan khi
nhan vién thao téc dé dam béo an toan, diéu do
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lam giam san lwong. Vi thé, ngoai viéc ting sd
luong gia dua vao mdt 1an thi phai lam cho may
c6 thé chay khong dung dé tang san luong.

3.3. Thiét ké nang cao s6 lwong Gia dung

Cum dua hang vao va ldy hang ra c6
chung thiét ké. Gia dung hang s& duoc dit trén
bang tai dwa vao, c6 thé dit cung lic 4 cai. Sau
d6, cum nang ha s& kep 1y Gia va dua xudng vi
tri ddy tray vao vi tri thoi. Bang tai dugc truyén
dong bai dong co AC tich hop hop sb giam toc
ty s truyén 20. Thiét ké tong thé duoc mo ta
nhu trén Hinh 11.

Tay kep gia

Cum nédng
ha gid

(a) M6 hinh 3D

2 O thadi i B

. 2, Cum ||i:.I
hing vas HiHEd * hang ra

(b) Mt cdt 2D
Hinh 11. Cum dwa hang vao vadi so luong 4 Gid
dung cung luc

3.4. Cum ngan ngira bui roi vao san pham

D¢ bui khong roi vao san pham thi may
can c6 thém céc phan sau:

- Tao budng 4p luc duong: St dung
quat loc-thoi khong khi (FFU-Fan Filter Unit)
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tir tran xuéng dé luédn tao ap luc trong thiét bi
16n hon bén ngoai thiét bi, khién bui bén ngoai
khong xam nhdp dugc. Khi bén trong tran ra
ngoai theo cac ranh trén tdm che xung quanh
may (Hinh 12).

- San may phai duoc duc 16 dé khong
khi Iuu théng tir trén xubng (Hinh 13).

- Che chén khu vuc 1am sach voi cac
khu vuc khac. Do trong may c6 nhiéu co ciu
chuyén dong nén dé tao ra di vat do mai mon,
can phai ngan cach ving gia cong va cac ving
khéc dé tranh bi nhiém bui.

- Han ché nhiém di vat théng qua diéu
huéng dong chay san pham. Nguyén tic 1a cac
chuyén dong phai ndm du6i san pham dé tranh
bui roi vao san phdm. Ap dung nguyén tic ndy
thi & dau vao: cac gia dung khay phai ¢ hang
trén, sau khi dua hét khay vao diém thoi thi gia
dung di ra bén dudi; con & déu ra thi nguoc lai,
gia dung trong dé bén dudi, sau khi tiép nhan
hang da qua lam sach thi dugc day ra lén trén
nhu Hinh 14.

Hinh 12. Tao ap luc duong trong may nho FFU &
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Tam chilbin ngin

r..r- bein viao

Hinh 13. San mdy dwoc khoét 16 va tam chdn
ngan bui

Cum dies =am pham vao Cum dua =in pham ra

B oo AL cuidn Baag vl

Hinh 14. Chiéu di chuyén ciia gia dung khay hang

Ngoai ra, dya vao nguyén tic trén thi &
dau vao, thtr tu khay dugc léy ra s€ tir dudi 1én
trén; con & dau ra thi thir tu xép tray vao tir trén
xubng dudi.

3.5. H¢ théng diéu khién

He¢ thong diéu khién ctia may thoi dugc
str dung 12 thiét bi PLC dung Q series (Q03ude)
clia Mitsubishi dé diéu khién. Man hinh hién
thi str dung HMI Weitek ctia hang Mitsubishi.

4. THUC NGHIEM VA PANH GIA KET
QUA

4.1. Kiém chirng méi truomg danh gia

Pé co két qua chinh xac, loai bo céac
tac nhan tir moi trudng anh huong t6i két qua
thi can kiém ching méi truong dat chuan hay
khong. Quy trinh kiém chimg duoc thuc hién
theo cac budc sau:

Budce 1: Toc do gié dat 0.51m/s > tiéu
chuan 0.1m/s — Pat.

Bude 2: Khoéi di thang vao cac vi tri
khoét 16, khong bi quan, r6i — Dat.

Budc 3: Dong khi thoi ra chi co 1 hat
0.3um < tiéu chuan 10 hat 0.3um — Dat.

Két luan: Di diéu kién tién hanh danh
gia chat luong (Tiéu chudn 4p dung cho tap
doan Samsung DPién Co).

4.2. Phwong phap va két qua danh gia

C6 hai tiéu chuan va phuong phap danh
gia hiéu qua lam sach:

- Phuong phap danh gid qué trinh tao
mau: Tao mau san pham dinh di vét bang cach
ric hat silicat, tiép theo cho san phidm qua may
thoi bui, sau d6 tién hanh ngoai quan qua kinh
hién vi. Tiéu chuan ti 1¢ loai bé di vat 1a > 80%
(Bang 5).

Bdng 5. Két qua ddnh gid thong qua phwong phdp tw tao mau bang hat silica

Tiéu chuén Lin Pua vao | S6 hang dat | Ty 1¢ dat | Spec (%) | Panh gia
9 16 loai bé di vat ci 1 12 12 100%
y I¢ loai bo d1 vat cua 5 .
thiét bi théi bui siéu am 2 12 1 917% | =80% | Dat
SUM 24 23 95.8%
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Thong s6 ky thuat danh gid dya trén
tiéu chuan khuyén nghi ciia hang Shinko.

- Ap suét thoi dau vao 20 kPa;
- Cap d6 hut vao -9 kPa;
- Khoang céach théi 2mm.

- Phuong phép danh gia sé luong 16n
trén san pham thuc té. Dya trén pham thuc té
dé danh gia su hiéu qua la phuong phap phan
anh mang tinh thyc tién nhét. Ngoai ra, cling dé

thir nghiém va tim thong s6 thoi pht hop. Cac
san pham s€ dugc ngoai quan qua kinh hién vi
trude dé xac dinh vi tri di vat. Néu sau khi thdi
ma co6 di vat dinh ¢ vi tri khac c6 nghia 1a bi tai
nhiém.

Khio sat thong sé k¥ thuat: Danh gia
thir nghiém voi san phim model XX thang
07/2024 & cong ty Samsung Pién dugc mo ta
nhu trén Bang 6.

Bdng 6. Tim bé thong so kj thudt phit hop cho bé thoi

25-Thg7 26-Thg7 27-Thg7 28-Thg7 1-Thg8
Panh gia USC
Lotl | Lot2 | Lotl | Lot2 | Lotl | Lot2 | Lotl | Lot2 | Lot1 | Lot2
Input (ea) 2,880 | 1,080 | 2,880 | 2,160 | 2,160 | 2,160 | 2,160 | 2,520 | 1,440 | 1,440
OK (ea) 2,852 | 1,069 | 2,874 | 2,156 | 2,157 | 2,158 | 2,157 | 2,517 | 1,439 | 1,439
Khong loai bo (ea) 4 1 1 21 17 3 2 1 1
T4i nhiém (ea) 24 10 5 2 1 - 1 - -
PPM 9,722 | 10,185 | 2,083 | 1,852 | 10,648 | 8,333 | 1,389 | 1,190 | 694 | 694
Khoang cach
USCdenbe | 2 2 2 2 2 2 2 | 2
mat can lam
sach (mm)
Téc d6 khay
Thoéng | di qua USC 40 40 30 30 30 30 30 30 30
sO k§ (mm/s)
thuat
Murc khi hit
USC (1~7) 6 6 6 6 6 7 7 7 7
Ap luc khi
th6i USC 0.3 0.3 0.2 0.1 0.1 0.2 0.2 0.2 0.2
(Mpa)
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NGHIEN CUU - TRAO DOI

Tir dénh gia, ta dua ra duoc thong s6 didu kién san xuét 13 ap lyc thdi 0.2 Mpa, ap luc hit
muc 7 & bg hut ~-9 kPa, toc d khay di qua vung théi 30mm/s. So sanh véi san pham chua qua may

thoi nhu trén Bang 7.

Bang 7. So sanh chat lwong san pham khong thoi siéu dm va co thoi siéu dm

Normal ~Lot test Spec (%) Danh gia
(chwa qua USC) (da qua USC) OK/NG
Ngay lay két qua 20—28/07/2024 01/08/2028
DPua vao (ea) 164,635 1439
NG (ea) 1852 1 >50% OK
Ti 1& (ppm) 11,249 694
Ti 1é cai tién dugc (%) =[(11249-694)/2515]*100 = 93.8%
Panh gia dwa vao 16i tinh ning & cong Tai liéu tham khéao:
doan sau cua san pham. Két qua danh gia ty 18
[1]. FEDERAL STANDARD 209E, “Airborne

cai thién t6i 93.8% so véi san pham chua qua
may thoi bui.

5. KET LUAN

Nghién ctru da dua ra dugc mot thiét ké
hiéu qua cho dau thdi siéu 4m ciing nhu co cau
méy ty dong lam sach san pham dang phang,
kich thuée hop ly. Nghién ctru da dugc tGng
dung vao san xuit trong cong nghiép va mang
lai hiéu qua cao, giam chi phi so v&1 mua san
pham cuia nudc ngoai.

Hién nay, khi san xuét véi mot sd san
phém, thi ty 1€ lam sach c6 su sut giam. Hudng
di tiép theo cuia d¢ tai 1a nghién ciru su véi vat
liéu bam dinh dé dua ra dau thoi hiéu qua hon,
hoic tao bd thdi c6 thé thay doi duoc tan sd lién
tuc trong qua trinh 1am sach dé phu hop véi tan
) cong huong cia di vat nho. <

Ngay nhan bai: 06/9/2024
Ngay phan bién: 24/10/2024
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