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ABSTRACT

The authors of College of Technology (Can Tho University —
Vietnam) have been designed and made disk mill grinding machine
using motor of 1 kW for training. Machine has dimension of (650
mm x 320 mm x 1.250 mm), theoretic productivity (G,) of 69,89 kg/h
(dimension materials after milling (d), according to design objective
is d = 0,1-0,04 mm). The machine had been run, of paddy
(revolution (n) = 1400 revolution per minute (rpm), 3 times of
running) realistic productivity of Gy = 13,09 kg/h (d met the
objective), for corn (n = 1400 rpm, 3 times) Gy = 50 kg/h (d not met
the objective, but fulfilment for feed), for corn (rpm = 1400, 45
times) Gy = 17,22 kg/h (d not met the objective), for corn (n = 700
rpm, 4 times) Gy = 5,83 kg/h (d met the objective). The machine had
been also run with wet materials.

TOM TAT

Tac gia cua Khoa Cong nghé (Truong Dai hoc Can Tho — Viét
Nam) da tinh todn, thiét ké va ché tao mdy nghién dia, sir dung dong
co 1 kW cho phuc vu giang day. May co kich thudc (650 mm x 320
mm x 1.250 mm), ndng sudt 1y thuyét (Gy) la 69,89 kg/h (kich thude
ciia san pham nghién (d), theo muc tiéu dat ra la d = 0,1+0,04 mm).
Chay thir nghiém, véi hia (s6 vong quay (n)= 1400 vong/phut
(vong/ph - rpm), 3 lan chay), mdy co nang sudt thuc té la Gy =
13,09 kg/h (d dat yéu cau), véi bdp (n = 1400 rpm, 3 lan chay) may
co Gy = 50 kg/h (d khong dat yéu cau, nhzmg dap vung dugc cac yéu
cau ciia thire dn gia cam), va (4+ 5) lan chay (voi cung $6 vong
quay) may c6 Gy = 17,22 kg/h (d khong dat yéu cau) voi (n = 700
rpm, 4 lan chay) mdy c6 Gy = 5,83 kg/h (d dat yéu cau). Mdy c6 thé
chay dwoc ca voi nguyén liéu uot.

1 PHAN GIOI THIEU

nguyén ligu ndy déu cao, gia bap trong trong
nudc 1én dén 160 USD/tan, néu nhap khau bap

Theo Vinanet (2011), Viét Nam co thé
manh vé trong trot, la mét trong nhing, quéc
gia hang dau vé xuat khau gao, ca phé, ho tiéu,
hat didu... nhung ciy tréng lam nguyén liéu
ché bién TACN?® nhu bap, dau nanh... lai rat
thiéu, phai nhap khau. Hau hét gia nhiing
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tir My chi 135+145 USD/tan, nén chi phi dau
vao cua chan nudi cao hon so véi khu vuc tir
10+20%, néu so vai thé giéi con sé nay lén
dén 20+25%. Dat nudc ching ta hién nay cé
nén nong nghiép dang phat trién theo hudng
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hién dai hoa nham day manh phat trién kinh té
nong thon.

Nganh chan nudi ¢ nudc ta ngay cang phat
trién 16n manh do d6 kéo theo nhu ciu TACN?®
danh cho vat nu6i ngay cang tang. Tuy
nhién, nén céng nghiép san xuét thac an chan
nudi khong dap ung duoc yéu cau dan dén
mot thuc trang gia thiec an cho vat nudi ngay
cang tang, lam tang thém ganh nang chi phi
cho cac nha chan nuoi.

Pé gop phan lam giam ganh nang cho
nha chan nuéi thi ho phai cha dong trong
viéc tim kiém thtrc an cho vat nuéi. Chang han
co thé ty ché bién cac loai thuc an hdn hop
don gian tir nguén nguyén liéu san co tai dia
phuong nhu cac loai hat tim, cam, ngo... Bé
lam duoc viéc d6 nguoi chan nudi can cac
thiét bi phuc vu ché bién thuc an chan nudi,
trong d6 cac thiét bi nghién la rat quan trong.

My nghién dia thuong dugc st dung trong
nganh san xuat lwong thuc dé nghién bot vira
va bdt min, do méay nghién dia c6 ning suét
thip hon mot vai loai may nghién bot khac.
Tuy nhién, chung c¢6 thé nghién vat liéu ¢ dang
déo quanh, w6t ma cac may nghién khac khong
nghién bang chung. Mot s6 nganh cong nghiép
su dung bon loai may nghién dia sau: may co
truc thang dung lam quay dia trén, may c6
truc thang dung lam quay dia dudi, may co
truc ndm ngang 1am quay mot dia va may c6
truc nam ngang lam quay ca hai dia.

Hién nay, tai Viét Nam may nghién dang
dia phong thi nghiém - san phim thuong
mai cua Cty TNHH Thuan Phat Hung
[THUPHAHU Co. Ltd], may nghién dang dia
cong suat nho co it trén thi truong va phai
nhap khau tir cac nuge khac nhu Trung Quéc
(san pham thuong mai nhu may nghién
dia kép (Chenzhong, Shandong - Trung Quéc)
(95 + 315 kW); va cac loai may nghién dia loai
nho (st dung dong co khoang 2 kW) nhap
khau qua duong tleu ngach), Pai Loan..
Cac may nay co mau mé tuong ddi dep va
han ché duogc tiéng on ciing nhu viéc phat sinh
ra byi trong lac van hanh, nhung gia thanh hoi
cao, dung dé nghién bot kho va udt cac loai
ngii cdc. Céc loai c6 cong suat 16n nhu cua
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Zenith (3 kg/h + 13 t/h), hoac cua Lién-x06 cii
ding dé nghién bot tre nhu cac loai may
nghién 1 dia va loai may nghién kép (45 =+
1.600 kW) (Nguyén Vin Tan, 2009).

Cong nghé san xuat TACN® ¢ Viét Nam
con qua thap so vai nhu cau thyc té. Cac vién
nghién ciru & nudc ta chua co két qua nghién
ctru nao thanh quy trinh cong nghé hoan chinh
dé co thé phd bién dai tra vao san xuat. Vi vay,
phan nhiéu doanh nghiép phai nhap cong
nghé tr nudc ngoai. Hau hét cac nha may
déu co nhu cau sur dung hé thong thiét bi co
cong suat 20 + 40 tan/gio, nhung nhitng may
moc thiét bi loai nay trong nudc chua san xuat
dugc buoc doanh nghiép phai nhap khau tur
chau Au vai chi phi rat dat.

Vi vay, viéc “Thiét ké may nghién dia,
dong co 1 kW” dé nghién TACN? Ia vé cung
can thiét cho hd chian nudi nho, trudc mat 1a
phuc vu giang day.

2 TINH TOAN THIET KE

Céic loai may nghién déu nghién nho vat
lieu bang mot hodac mot vai tac dung co hoc.
Tuy theo két ciu cu thé cua cac loai may
nghién ma chia ra gom: may nghién truc, may
nghlen dia, may nghlen chau con lan, may
nghién rang, may nghién biia, may nghién bi..

2.1 Nguyén tic cha xat vy

Nguyén tic lam viéc nay chi dung cho
nghién thd, nguyén liéu nghién khong cé dau.
May lam viéc theo nguyén tic nay con goi la
may xay kiéu thét.

Dé tang kha niang nghién cia dia, ting kha
ning van chuyén bot ra khoi khe nghién va
tang diéu Kién thong gié... ngudi ta thuong gia
cong mat dia thanh cac vanh, cac ranh chim c6
profin tam giac trén 2 mat dia Hinh 1 va Hinh
2 (Nguyén Nhu Nam va Tran Thi Thanh,
2000).

Xét trang thai cua 1 cuc vat liéu nam trong
khe nghién giira 2 mit dia nghién. Cuc vat liéu
m dang ¢ Vi tri gdp nhau cua 2 ranh ab cua dia
quay nam trén va cd cua dia dung im nam duéi
trong 1 may nghién dia c6 truc quay thing
dung trong Hinh 3 (Nguyén Nhu Nam va Tran
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Thi Thanh, 2000). Ap luc cta cac rinh 1én cuc
vat liéu m duogce ky hiéu 1a P va Py, goi f1a hé
s6 ma sat cua cuc vt lidu trén bé mat dia thi
f = tgo, voi ¢ 1a goc ma sat. Dudi tac dung
quay cua dia trén, cuc vat liéu s& chuyén dich

Hinh 1: Cac vanh trén mit dia
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ra mép dia doc theo rdnh cd néu o > 2¢
(Nguyén Nhu Nam va Tran Thi Thanh, 2000)
(trong d6, o 1a goc tao bai 2 tiép tuyén cua hai
ranh trén mat hai dia tai vi tri cat nhau (goi 1a
goc 0m hay goc kep).

Dia trén i )

77:(77777;77?)7/ PATI7777
\ |1 3340

Hinh 2: Cac ranh trén mit dia nghién

A LS tié;z) liéu; B. Vanh nhdn;C. Vanh chuyén; D. Vanh nghién

2.2 Tinh toan dong lwc hoc ciia may
2.2.1 Lya chon nguyén liéu dau vao

Chon nguyén liéu dau vao la ngé véi
Gng suit bén I6n nhit (o =8,38.10° N/m?),
khoi lugng rieng 700 kg/m® (Nguyén Nhu
Nam va Tran Thi Thanh, 2000), kich thudc
ban dau Dg = 8,8 mm, vi san pham sau khi
nghién dugc dung lam TACN? c6 kich thudc
d = (0,6+0,8) mm nhung theo tiéu chuin dit
ra la d = (0,1+0,04) mm (chon d = 0,07 mm).

2.2.2 Lya chon nguyén Iy hoat dong

Viéc str dung rong rai may nghién dia duogc
thé hién béi viéc san xuat ban thanh pham dau
ra cao. Chung thay thé cho cac loai may
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nghién khac ra (may nghién c6n,...) nho hang
loat cac dac tinh uwu viét co ban la: kha nang
nghién khi nong dé cao (dén 40%); tiéu hao
ning luong riéng thap nhat; hiéu suat va cong
Suit cao; tinh t6 hop, su ting truong két cau
(khi cong sudt nhu nhau) don nhét 16n; linh
vuc sir dung rong rdi nhat (nghién xenluld, ban
thanh pham, dam gd...). Bé “Thiét ké ché tao
may nghién dia, st dung dong co 1 kW~
nghién thic an cho chan nudi gia sac nho ho
gia dinh, trudc mat 1a phuc vu giang day ta
chon so d6 may nhu Hinh 4.

2.2.3 Nguyén ly hoat dong

Qua trinh nghién duoc chia lam hai giai
doan: nghién tho va nghién tinh.
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Hinh 3: So @ xic dinh géc 6m ciia may nghién dia

Qué trinh nghién tho: dong co 11 quay
thong qua bo truyén dai 12 1am tryc cong tac
10 quay. Trén tryc 10 c6 lién két véi dia di
dong 13 thong qua khép ndi, lam dia di dong
13 quay V&i van toc nao d6. Khi nguyén ligu tir
méng cap liéu 1 roi xudng phéu 16 dé tranh
liéu dinh & day ong tru ren, nguyén lidu lot vao
tam dia di dong 13, bi dia quay lam nguyén
liéu bung ra nho luc ly tdm tac dung 1én
nguyén lidu. Chung di chuyén vao khe hé cua
hai dia tai ddy xdy ra quéa trinh nghién theo
nguyén ly cha xat vd. Nguyén li¢u bi hai dia
cha xat v& & dang kho hodc dang uédt (tuy theo
nguyén liéu ban dau vao kho hay wdt). Trén
dia di dong c6 cac khe dé tang kha niang cha v&
va thoat li€u nhanh. Sau khi nguyén liéu dugc
xay thanh hat c¢o kich thuéc nho, nho luc ly
tdm ma hat s€ theo cach ranh thodt ra mang
chira san pham nghién. Mang nghién thiét ké
nghiéng dé san pham nghién duogc thoat ra dé
hon va chay ra cura thoat liéu 7.

Sau khi nghién thé xong, tién hanh nghién
tinh bang cach diéu chinh khe ho cua dia
nghién vai do nho tiy theo yéu cau, thong qua
tay hiéu chinh khe hé hai dia 2. Co céu hiéu
chinh nay c6: 16 xo 3 lién két véi dai thép 15
va nip may 18 bang phuong phap han. Khi
xoay tay diéu chinh 2 vé bén trai hoac phai thi
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dai thép 15, bng tru c6 ren 18, mang gép liéu 1,
dia co dinh 14 s& dong thoi di chuyén 1én trén
hoac di chuyén xuong.

2.2.4 Théng sé lam viéc Ciia mdy

Xac dinh cong suat cua may nghién, N:

N k (Tén Théat Minh, 2010)

Ndc =
n
= N= Ndc'n
k
Trong d6: - Ngc = 1 kW, cong sut thiét

ké ctia dong co (cho trudc)

-k: hé sb du trir, k =1,1+1,5 ta
chonk=1,2.

- Hiéu suit bo truyén chung
n=m*n, (Nguyén Vian Lim va Nguyén
Trong Hiép, 2006)

7 n; = 0,995 hiéu suat cua 1 cip
0 lan,

M, = 0,96 hiéu suét bo truyén
dai ho.

Tir cac théng s6 di cho ta tinh duoc
N =0,796 kW.
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Hinh 4: So' @6 cAu tao may nghién dia kiéu truc ding loai 1 dia ¢ dinh 1 di déng

1. Méng cap liéu

2. Tay diéu chinh

3. Lo xo

4. Buong nghién 5. Moéc khoa 6. Dia d& dia di dong

7. Ctra thoat liéu 8. Khung may 9. Pai 6c va bac dan

10. Tryc 11. Pong co 12. Bo truyén dai

13. Pia di dong 14. Pia ¢ dinh 15. Pai thép cb dinh dia
16. Phéu dng con 17. Nép may 18. Ong try c6 ren

Trong do:

o - Giéi han bén nén cua vat liéu,

o =8,38.10° N/m?,

v . a
E - Modun dan hoi cua vat liéu = GT:

56

8,38.10° = 5,27.10° N/m?

a - chiéu day cua vat ligu, 56 mm (Nguyén
Nhu Nam va Tran Thi Thanh, 2000),

84

| - chiéu rong cua vat lieu, 8,9 mm (Nguyén
Nhu Nam va Tran Thi Thanh, 2000),

p - trong lugng riéng cua vat liéu,

p = 700 kg/m®

i - muc do nghién, i=ﬂ=ﬁ=125,71
d 0,07

- Igi = 2,099.

Tur cac thong sO trén ta co nang suét cua
may nghién, G = 13,69 kg/h
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2.2.5 Xdc dinh dwong kinh dia quay va dia
co dinh
Tu cong thirc thuc nghiém ta c6 duong kinh
I6n nhat cua dia:

Q=0,9q, % , (t/h), (Ton That
Minh, 2010)
D? — Q.2k*
0,9q,v(k — 1)
Trong do:

Q — nang sudt cia may nghién dia, Q =G =
13,69 kg/h = 0,014 t/h

Jo — hang suét riéng trén 1 m? bé mat dia
lam viéc trong 1 gio, doi véi thoc qo = 1,6
t/m?h. Ngé chon q, = 1,3 t/m*h

k =D/d =1,3 + 1,7 — ti s6 duong kinh 16n
nhét va nho cua dia nghién. Chon k = 1,3.
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v — van téc cua dia quay, v =12,5 + 15 m/s.

Chonv =14 m/s.

Tir cac thong sb trénta co D =~ 0,117 m =
117 mm. Chon D = 250 mm (vi duong kinh
dia nghién theo kich thuéc hién co ngoai thi
truong).

_ Buong kinh dia quay (D,) = duong kinh dia
co dinh (D,) = D. Néu chon D = 250 mm thi
Q = G = 69,89 kg/h (theo cong thirc trén).

2.2.6 Tinh toan cac bé phdn phy tror
2.2.7 Chon dong co

Tir cac thong sb tinh toan dugc, chon dong
co dién khéng ddng bo 1 pha long soc, kiéu
KCL100Sa4 1a mot san pham cia Cong ty CP
ché tao may dién Viét Nam — Hungari 2
(VIHEM 2) (Céng ty cd phan ché tao
may dién  Viét Nam Hungari2,
www.dongcodien.com.vn) c¢é cac thong s6 Ky
thuat sau:

Bing 1: Thong sb ky thuit dong co kiéu KCL100Sa4

2 Cong suit Toc dd s Hiéu suat Khoi
Kieu (kW) (rpm* _ Dong dién (A) (0.%) _ Lwong (kg)
KCL100Sa4 1,1 1450 6,9 74 26

(Nguén www.dongcodien.com.vn)

Chon dong co ngoai thi truong co6 1,1 kW
(va rpm = 2800).
2.2.8 Thiét ké bé truyén dai

Chon loai dai O (Nguyén Vin Lim va
Nguyén Trong Hiép, 2006) vai:

— Duong kinh banh dai nhd, D; = 80 mm

— Puong kinh banh dai I6n', D, = 160 mm

— Khoang cach truc A =208 mm

~ S6daiZ=2
2.2.9 Tinh toan truc

Khi mdy lam viéc truc dugc c6 dinh thang
dang boi hai goi d5, tuy nhién dia quay cén

*tpm: revolution per minute (vong/phut)
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bang khong hoan toan, nén vat liéu ché tao truc
can chon vat liéu tét, chon thép 35. Sau khi
tinh toan, tai 2 6 d& thi chon dudng kinh truc 1a
30 mm nhu Hinh 5.

2.2.10 Thiét ké goi dé truc

Sau khi tinh toan, nhan thay lyc huéng tim
& gbi C (chi tiét 9 — so dd hoat dong Hinh 3)
I6n hon géi B nén ta chi tinh ddi véi gdi truc C
va chon gdi truc B cung loai (Nguyén Vin
Lam va Nguyén Trong Hiép, 2006). Ly 6 co
ki hiéu 7606 (6 con d& chan), duong kinh
trong d = 30 (mm), Iay Ching = 100000, duong
kinh ngodi cung cua 6 D = 72 (mm), chiéu
rong 6 lan B =29 (mm), goc £ =11°10").
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RB Pa

Se Sc

Hinh 6: Phan tich luc ¢ 6 d&

Pa: luc gay ra do trong lwong dia (P,= 50N, gid su dia nang 5 kg)

3 KET QUA VA THAO LUAN

May duoc gia cong va lap rap theo thiét ké,
sau d6 cho chay thir khong tai dé chinh sira va
cho chay thir véi cac loai vat lidu dé kiém tra
cac muc tiéu da dé ra.

3.1 Chay thir nghiém véi hat laa

O dot 1, chay thir lua voi s6 vong quay la
1400 rpm (dong co co 2800 rpm, ti s6 truyén
Y5, cong suat dong co 1,1 kW), két qua nhu
Bang 2.

Bing 2: Két qua chay thir nghiém véi laa (n = 1400 rpm, dd mé cung cap 100%)

Khéi Thoi  Ning \ n A n £

MAiu s6 lwgng gian  suit Cwmllg(g\(_; Dlan E\h/s Cong(lilx; Ghi chu

i @ (giay)  (kgr/h) ’ ’
N1 (3 lan) 1000 2729 13,19 56 220 122  Gia tri trung
N2 (3 Ian) 1000 2826 1274 6,1 220 1,33 binhcho6
N3 (3 Iin) 1000 2709 13,29 5,4 220 1,20 fr;haoinﬁl(i)b
N4 (3 lén) 1000 269,8 13,34 54 220 L18 12 [gom 54
N5 (3 1n) 1000 2719 13,24 55 220 121 mau] (mbi
N6 (3 1) 1000 2814 12,79 6,0 220 1,32  maiulalkg)
Trung binh 1000 2749 13,09 57 220 1,25

Vi vo lta cimg va dai nén nang suét thyc té
thip, tuy nhién % kich thuéc hat sau khi
nghién thu duoc 16n hon bip va dat theo yéu
cau (theo ly thuyét 1a d = 0,1+0,04 mm),
nhung dong co hoi bi qua tai.

3.2 Chay thir nghiém véi hat bap

Trong dot 1 (n = 1400 rpm), tién hanh thir
nghiém véi bip (Bip 1a nguyén liéu co ung
suat va kich thuéc trung binh lan lugt 1a
o w = 683,4 N/cm? va Dy = 8,2 mm), két qua
nhu trong Bang 3.

Do hat b{:ip c6 tng suat bén Ién, nhung don
nén nang suat la 50 kg/h (d khong dat yéu cau,
nhung dam bao 1am thurc an chan nuoi).
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Bing 3: Chay thir nghiém véi bip (n = 1400
rpm, d9 mé cung cap 100%0)

; Khoi Kich thwgc Thoi  Ning
Lan luwong gian suat
(kg P M AW Tie)  (kgih)

1 1 77 1+01 74 49

2 1 88 1+0,1 72 50

3 1 80 1+0,1 71 51
Trung binh 50

3.3 Chay thir nghiém véi hat bap

Do kich thuéc d cua bép trong chay dot 1
chua dat theo yéu cau dé ra, nén ta tiép tuc thir
nghiém dot 2 véi s6 vong quay giam xudng
con 700 rpm (d6 Mo cung cap 100%), két qua
nhu trong Bang 4.
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Bang 4: Két qua chay thir nghiém véi bap (n = 700 rpm, dd mé cung cap 100%)

o Khoi .. gian  Namg  Cwdng  Bign oo o Ghichi

Mau so luwong (gidy) suat do the g(kW)
‘ ) B kgh) LA UV

N1 (4 lan) 1000 602,3 5,98 4,6 220 1,01  Gié trj trung binh
N2 (4 lan) 1000 628,5 5,73 4,9 220 1,07 cho 6 nhém (N)
N3 (4 lan) 1000 612,5 5,88 4,7 220 1,03 mdi N c6 3 mau
N4 (4 1an) 1000 617,8 5,83 4,7 220 1,04 [gom 18 mau]
N5 (4 lan) 1000 607,3 5,93 4,6 220 1,02 (mdi miula 1
N6 (4 lan) 1000 623,1 5,78 4,8 220 1,06  kg)
Trung binh 1000 615,2 5,85 4,7 220 1,04

Vi vong quay giam xuéng, nén luong cung 3.4 Chay thi nghiém véi dadu nanh ngam

cip ciing giam theo do d6 ning suit trung binh nwoc

la 5,83 kg/h (cong sudt trung binh dong co
1,04 kW) theo Bang 4, kich thudc d dat yéu
cau da dé ra nhu trong). Nhung da di dong hay
bi v& do luc nén ép qua 16n (do tang do nén
cua 1o xo. Chinh stra bang cach lam vong kep
& chu vi d4 hodc ding d4 nghién chuyén dung.

Pé so sanh so bd Vai cac may loai nhé (tur 1
dén 2 KW nhép tir Trung quéc), nén cho may
chay vé6i ddu nanh ngadm nuéc, két qua nhu
Bang 5.

Bing 5: Két qua thir nghiém véi ddu nanh ngdm nwéc (n = 1400 rpm, dd mé cung cap 100%)

o Khoi L. gian  Namg  Cubng  Pign  Cong
Mau so lwong s o suat do the suat Ghichu
~ @ ™ wn L) v w)
Mau 1 3000 894,5 12,07 4.9 220 1,08  (mdi mau la 3 kg)
Mau 2 3000 887,2 12,17 4,8 220 1,05
Mau 3 3000 890,1 12,13 4,8 220 1,06
Trung binh 3000 890,6 12,13 4,8 220 1,06

Ning suit trung binh 12,13 kg/h (cong suét
trung binh dong co 1,06 kW), tuy nhién vi
kinh phi c6 han nén trong nhimg budc ticp
theo can phai thir nghiém thém véi mau uot dé
tim ché d¢ toi uu.

4 KET LUAN VA PE XUAT
4.1 Kétluan

May duoc tinh toan thiét ké dé co thé ché
tao may nghién dia c6 cac thong so ky thuat
sau:

— Kich thudéc may (650 mm x 320 mm x
1250 mm)

— Ning suét: G = 69,89 kg/h.

— Cbng suat dong co: 1,1 kW (n=2800 rpm).

May duoc ché tao va chay thu, déj V61 lua
(véi n = 1400 rpm) ndng suat thuc te (Gy) la
13,09 kg/h (d dat theo yéu cau theo muc
tiéu de ra), doi vai bap (voi n = 1400 rpm)
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Gu = 50 kg/h (d thich hop cho chan nubi), doi
v6i bap (véi n = 700 rpm) Gy = 5,83 kg/h
(d dat theo yéu cau theo muc tiéu deé ra).

Dic diém cia may:

— May c6 két cau gon nhe, bén viing.

— May vén hanh thuén ti¢n, dé dang trong
viéc khac phuc cac hu hong.

— May co thé chay dugc cac nguyén liéu
udt va kho.
4.2 Pé xuit

— Nén phd bién rong rai may ra ho
Xuat nho.

san
— Can chay thém voi miu nudc dé xac
dinh ché d¢ t6i uu.

LOI CAM TA

Nghién ctru duoc thuc hién dudi sy tai trg
kinh phi cia B§ Giao duc va Pao tao (kinh phi
su nghi¢p khoa hoc cong nghg).
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