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Study vibration of TSV2013 - 33 CNC milling machine
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Tom tat

Bai b4o nay nghién ctru vé rung dong cia may
TSV2013-33 nham danh gia mirc d¢ rung dong trong
cac diéu kién gia cong cu thé, 1a tién d& dé chon cac
ché o cit hop 1y, dam bao kha néng hoat dong cua
may, ting chat luong san pham va ning suét gia cong.
Tan s6 va mat do phd cong suét cta rung dong duoc
do théng qua mach cam bién gia toc MMA7361, thu
thap bang vi diéu khién PICI8F2550, phan mém
LabVIEW™ va Matlab®. Két qua nghién ctru da chi
ra dugc quy luat rung dong cua may dbi voi cac didu
kién gia cong va vat li¢u gia cong khac nhau, theo d6
vat liéu c6 do cung cao, dao véi it s6 ludi cit va chidu
sdu cit giam s& 1am ting muc d6 rung dong. Két qua
nay 1a mot nén tang rat can thiét trong qua trinh ché
tao may CNC, phai co giai phap tang d§ cimg vimg
cho may, giam thiéu t6i da cac rung dong, tir 46 gop
phan ning cao d6 chinh xac qué trinh gia cong.

Tir khoa: Rung dong may

Abstract:

This paper investigates the vibration of TSV2013 - 33
machine in order to evaluate the level of vibration in
the specific machining conditions. This lays a
foundation for selecting the appropriate cutting mode,
ensuring the operation of machine, increasing the
quality of products and processing performance.
Power spectral density of vibration was measured
using MMAT7361L accelerometer module, measuring
data was collected by PIC18F2550 microcontroller,
LabVIEW™ and Matlab® software were used to
process the data. As a result, the vibration rule of
machine with different conditions and materials was
determined; especially, for hard materials, cutting
tools with less number of blades and decreasing the
cutting depth will increase the vibration level. This
finding provides an important information for
manufacturing CNC machines; improving rigid level
of CNC machine body, minimizing vibration, and
enhancing the precision should be taken into
machining process.

Keywords: vibration.

1. Phin mé dau
Rung dong cia may CNC phu thudc vao do cing
virng cua may, do cimg cua phdi va khi cac ché do gia
cong thay d6i thi rung dong ciing thay ddi. Tim hiéu
mdi quan hé gitta rung ddng véi sy thay dbi ché do
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cit s& giup nhanh chéng xac dinh duoc ché do cit phu
hop dé tranh tao ra hién tuong mét 6n dinh. Do d6
viéc khao sat anh huong ciia cac ché do gia cong dén
rung dong 12 mot van dé cap thiét.

Khao sat rung dong ciia cac may cong cu la mot van
dé khong moi va da co nhiéu nghién ctu lién quan &
ca trong nudc va ngoai nudc. Nam 1966, Ashin P.
Yajnik dd nghién ctru vé viéc anh hudng cia rung
dong dén do chinh Xac gia coéng ctia may cong cu
bang cach gin cam bién lyc 1én ddu dao cia mot may
tién. Nam 2000 John S.Stewart nghién ciru van dé
rung dong va can bang ctia may cua gd, dé tai da phan
tich sy anh hudng cua tdc do truc chinh ddi véi rung
dong déng thoi chi ra sai sb khi xudt hién sy mat can
bang ctia ludi cwa. Nam 2002, Linus Pettersson khao
sat cac rung dong trén may tién bang cam bién gia tbc
va cam bién 4p dién gin trén can dao. Trong nuéc, dé
tai Nghién ctru xdy dyng d6 thi 6n dinh ctia may phay
dung khi gia cong thép 45 bang thuc nghiém ciia Co
Hitu Hung (2013) duoc tién hanh trén may phay ding
Turdimill nhim khao sat rung dong lam co s& cho
viéc xac dinh ché do cit hop 1y va tdi uu héa gia
cong.

Hau hét cac nghién ctru rung dong déu duogc tién hanh
trén cac may cong cu dugc thuong mai hoa vdi cac
tiéu chuan xac dinh cta nha san xuit va cac két qua
nghién ctru chi phu hop vai timg loai may d6. Poi voi
méay CNC mini TSV2013-33, 1a mot may duogc thiét
ké véi muc dich nghién ciru va chua c6 mot tiéu
chuén gia cong cu thé nao, cac dic tinh cua may va
vét lidu gia cong ciia may ciing twong ddi khéac so vai
cac may trén thi truong, do do khao sat rung dong
nham tang kha ning hoat dong ctia may 1a can thiét.
Viéc khado sat rung dong s& tap trung vao viéc do rung
dong, phan tich sy thay d6i tan s6 va bién do cua rung
dong g véi cac diéu kién gia cong cu thé, tim ra quy
luat thay d6i cua rung dong va tan s6 cong huong. Dé
¢6 thé do rung dong, can phai thiét ké mo hinh thiét bi
do, 14y cac mau dir lidu va xir Iy cac sé lidu thu thap
dugc, thuc hién cac phép phan tich két qua dé thiy
duoc quy luat cy thé.

2. Phuong phap thuc hién
2.1 Tong quan vé rung dong
2.1.1 Khai niém vé rung dong
Rung dong hay dao dong 13 mot hién twong phé bién
trong ty nhién va trong ky thuat. Mét cach so luogc,
rung dong la mot qua trinh trong d6 mdt dai luong vat
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1y (hoéa hoc, sinh hgc,...) thay ddi theo thoi gian ma cé
moét dic diém nao do lap lai it nhét mot lan. Dao dong
k¥ thuat 1a dao dong cta cac h¢ k¥ thuat (cdc may, cac
phuong ti¢n giao thong vén tai, cac cong trinh...)
(Nguyén Vin Khang, 2004).

Cac qua trinh dao dong dugc phan loai tuy theo cac
quan diém khac nhau. Can ctr vao co cdu gy nén dao
dong nguoi ta phan thanh dao dong tu do, dao dong
cudng buc, dao dong tham s, tu dao dong, dao dong
hén don, dao dong ngau nhién. Can cir vao sb bac tu
do nguoi ta phan thanh dao dong hé¢ mdt bac tu do,
dao dong hé n bac tu do, dao dong hé vo han bac tu
do. Can clr vao phuong trinh chuyén dong nguoi ta
phan thanh dao dong tuyen tinh, dao dong phi tuyén.
Cin ctr vao dang chuyén dong nguoi ta phan thanh
dao dong co hoc, dao dong xodn, dao dong udn
(Nguyén Vin Khang, 2004).

2.1.2 Rung djng trong qua trinh cit

Su blen dong cua luc cat trong qua trinh cit, khi tc
do cat tang 1én thi luc cat giam. Sy suy giam cua lyc
cét theo chiéu ting cua toc do cit 1a mot trong nhitng
nguyén nhan gdy ra hién tugng rung dong cia may
cong cu (C) Hiru Hung, 2013). Theo quan dlem ly
thuyét ning lugng téi han 6n dinh ciia qua trinh cét ta
¢6 phuong trinh cin bang ning lugng cho qua trinh
cit nhu sau:

Cong suit tao phoi dugc xac dinh:

Q= PV 1)
Trong do:

P 12 lyc tao phoi (thanh phan luc tiép tuyén), véi qua
trinh phay thi P duogc xac dinh:

P = kF = KS,T.Z 2)

k: Iyc cit riéng ctia vat lidu gia cong (N/m?).

F: dién tich cét (m?).

S,: budc tién dao rang (m).

T: chiéu sdu cit (m).

V: toe do cit (m/s).

Z.: s6 rang dong thoi cit cua dao phay.

Néu 201 Qy 1a cong suét t&i han 6n dinh ctia mot qua
trinh tao phoi — tirc 14 cong sudt ma khi nhu ciu ning
lugng cta qua trinh tao phoi vugt qua gia tri d6 thi hé
thdng cong nghé bit dau 6n dinh thi Qy duoc xéac
dinh:

Q= RV ®)
Trong d6 Py 14 luc tao phoi t6i han xét tai mot cip tde
dd V xac dinh. Khi lyc tao phoi trong mdt qua trinh
cit bat ki vuot qua gia tri d6 thi hé thong bit diu mét
6n dinh.

Tai mot vi tri gia cong, theo mot phuong xac dinh,
cong suét tao phoi téi han khi cit véi toe do Vy sé la:

Qu= RV 4)
Tuong tu cong suét tao phoi t&i han khi cit véi tbe do
V; la:

Q= RaoVs ©)
Ly thuyét vé tu rung va 6n dinh theo quan diém ning
luwong cua qua trinh cit di chi ra réng, tai mdi vi tri
gia cong va theo mot phuong xac dinh thi nang lugng
t6i han 6n dinh 1a khong d6i, theo d6 thi Q=Qy,

Hay Pkl'\/l = I:)k2 '\/2 (6)
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. Py, V2
Cudicungtacd: —— — o (7)
k2 Wi

Cong thirc (7) biéu thi mbi quan hé giira luc tao phoi
va tdc do cit. No da luong hoéa duoc hi€u tng suy
giam luc cit tiép tuyén theo chiéu ting cua téc do cit,
day la nguyén nhan gdy ra hién tuong rung dong.
Ngoai ra sy bién dong cia lyc cit do dién tich 16p cit
va toc d6 cit anh huong khac nhau dén bién d¢ rung
dong. Bién d¢ cua ty rung phu thudc vao kich thude
I6p cit (a va b) va tbe do cat (V). Kich thude cua 16p
cit anh huong khac nhau dén bién do rung dong
(Hinh 1): khi tang chiéu day cét a, bién d6 rung dong
A giam, khi ting bé rong cit b, bién d¢ rung dong A
tdng.

f{Hz): A fum)

10 i

00

1) — !
&1 X \I
L
NI |
K — '
A |4
g 02 04 45 GQBgimmi
H. 1 Anh hudng kich thuéc 16p cit v6i tan s va bién do
) dao dong (C6 Hiru Trung, 2013) )
Doi voi Hinh 2 ta thay, luc dau khi tang toc d¢ cat
bién d6 dao dong ting, sau khi dat gia tri V xac dinh
thi bién d6 dao dong A bat dau giam. Toc do cat Gng
voi bién d§ dao dong 16n nhat va pham vi toc do cat
ma tai do ton tai rung dong phu thude vao loai vat liéu
gia cong va didu kién cat. Goc trude y ciing anh

huong dén cuong do rung dong, khi y giam va chuyen
dan sang tri sO am thi bién d¢ dao dong tang dot bién.
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H. 2 Anh huong toe do ca} va goc trude dao ddi véi bién do
dao dong (Co Hiru Trung, 2013)
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Tinh chét co 1y cua vét lidu gia cong néi chung anh
huong rat phiic tap va c6 tinh tuong phan dén hé
thdng lyc cat. Khi ting do bén va do cung ciia vat liu
gia cong sé& lam giam hé s co rat phoi va do 16n truot
tuong ddi, diéu nay lam giam cong bién dang va cong
tao phoi tirc 1a giam luc cit. Mat khac, khi tang do
bén va do cung thi tai trong lén bé mit truot tuong
g s& lam cong bién dang, cong tao phoi va ting luc
cit. Khi gia cong vat liéu gion thi luc cit nho hon khi
gia cong vat li¢u déo, bién d6 va tan sd rung dong nhd
hon. C6 thé noi sy bién dong trong thanh phan ciia vat
li¢u gia cong nhu sau: khi tang hodc giam do cirng, d
bén cua vat lidu gia cong s& gy ra su bién dong cua
luc cit va dan dén rung dong cua may.

Trong qua trinh cat, phia trudc ludi cat xuat hién
nhitng 16p kim loai ¢6 cdu tric khac han voi vt ligu
gia cong va vat liéu lam dao, néu 16p kim loai nay
bam chic vao ludi cat dung cu sinh ra lgo dao. Leo

dao ngin can tiép xuc giita ludi cat va phoi va la
nguyén nhan gay ra rung dong.

2.2 Phuwong phap thi nghiém

Gia thiét rang dic tinh cua rung dong s& thay dbi khi
céc diéu kién gia cong nhu vat lidu cat, toc do truc
chinh, budc tién, chiéu sau cit va dung cu cit thay
dbi. Thi nghiém nay lan luot thay doi cac diéu kién
gia cong, lay mau s6 liéu va phan tich.

Thi nghiém nay do rung dong ctia may bang cach cét
cic mau vat lidu véi cac diéu kién khac nhau. Cam
bién gia toc dugc gan trén may CNC, khi may bat dau
gia cong, tin hiéu tir cam bién gia toc duoc doc va giri
vé may tinh. Tin hiéu nay dugc chuyén ddi thanh gia
tri gia toc, thong qua cac giai thuat phéan tich mat do
pho cong suat (PSD) tim dugc tan so rung dong cong
hudéng va mac d6 rung dong, so sanh dac tinh cua
rung dong khi thay ddi cac ché do gia cong.

2.3 B tri thi nghiém

Thi nghiém dugc bé tri theo so @6 ¢ Hinh 3.

Rung dong

Cam bién gia téc
MMA7361L

Pho mat dé cong
suat (PSD) cha
rung dong

Matiab

Analo Vi diéu khién
ovV-3.3V PIC18F2550
USB HID
\ossu [
Gia tn LabVIEW

J‘ gia toc L

H.3 So dd tdng quan thi nghiém khao sat rung dong

Vi cAu tric cua dAm d& truc Z dang chir L véi phén
trén kha dai (Hinh 4), d& nhan thdy dim c6 kha ning
bi ubn theo phuong truc Y nhiéu nhat, d& gay ra rung
dong, do vay thi nghiém s& do rung dong khi cit mau
vét liéu theo phuong truc Y. Mau vat lidu dugc giit )
dinh trén ban may, khi bat dau thi nghiém, dong co
truc chinh dugc di chuyén xubng voi chidu sau cat
theo yéu cau, sau d6 ban may di chuyén sao cho dao
tién theo chiéu dwong cua truc Y. Qua trinh 1iy mau
bét dAu khi it nhit ntra ban kinh dao dn vao mau vat
lidu dé loai bo hién tuong va dap khi dao bat dau tiép
xuc phoi.

VCCA-2011

H. 4 Ban v& m6 phéng may phay CNC mini TSV2013-
33

Module cam bién gia tbc MMA7361L duoc gin ¢
dinh 1én b¢ d& ddng co tryc chinh cia may CNC sao
cho cic tryc ctia cam bién tring vé6i cac huéng di
chuyén ctia may dé s liéu do dugc chinh xac. Truc X
clia cam bién dwoc dat hudng xudng theo chiéu cua
trong lyc (chidu 4m cua truc Z may), truc Y cam bién
huéng theo chidu duong truc Y cua may, truc Z cam
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bién huéng theo c‘hiéu’ duong mdy (Hinh 5). Trong
cac thi nghiém, chiéu cat dugc chon theo chiéu duong

V.,

: Cam bifin

truc Y cua may CNC, do d6 tin hi¢u gia tde cua truc
Y s€ duoc doc.

H.5 Cam bién gia tbc gén trén bé d& dong co truc chinh

Module cam bién gia toc MMA7361L dugc két ndi
v6i mach vi diéu khién PIC18F2550 va thang do gia
tdc dwoc chinh mirc £6g (Bui Thé Hién, 2014).

Vi diéu khién PIC18F2550 ¢c6 nhiém vu doc tin hiéu
analog lién tuc tir cam bién, bién d6i ADC 10-bit va
giri vé may tinh thong qua giao tiép USB HID, luu d6
giai thuat dugc trinh bay ¢ Hinh 6.

G D

Thiét lap kit ndi USB

»
>

Boc ADC tir cam bén

Guri d0 liéu n méy tinh
|

H.6 Lieu do giai thudt cho vi diéu khién

Trén may tinh, chuong trinh dugc viét bang
LabVIEW™ doc dit liu tir vi diéu khién giri qua
cong USB, sau d6 dir lidu duoc xir 1y, bu sai s va
chuyén d6i thanh gia tri gia téc va luu vao tap tin .Ivm
(Bui Thé Hién, 2014).

Véi cac gia tri gia toc ¢6 duoc, théng qua phép phan
tich mat d6 pho cong suat (PSD) bang Matlab®, ta co
dugc db thi biéu dién tan s6 dao dong.

Do gi6i han vé thiét bi do ciing nhu téc d6 ldy miu
(khoang 300 mau/gidy), khoang tan s6 khao sat dwoc
chi nam trong khoang 0 Hz - 150 Hz.

2.4 Tién hanh thi nghi¢m

Thi nghiém dugc tién hanh trén 5 miu loai vat lidu:
nhom, gd thong, composite, cast acrylic va nhua pp

H.7 Céc mau vit liéu thi nghiém

VCCA-2015
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SSH 8hyg ity

SSH cmdy aky

4\

H.8 Dao cy st dung trong thi nghiém
Bang 1: Cac thong so thi nghiém

Phan nghién ctru rung dong dugc chia thanh 5 thi

nghiém (cac thong s6 thi nghiém dugc cho trong Bang

1) Thi nghiém 1: Po rung dong khi cit 2 mau nhom

va nhya pp, thay ddi tbc do truc chinh nham danh gia

so b dac tinh rung dong ddi véi do cung vat li¢u.

Thi nghiém 2: Do rung dong khi cit cac vat liéu c6 do

cing khac nhau dé c6 két qua cu thé hon vé su thay

d6i rung dong khi vat lidu thay doi.

Thi nghiém 3: Dya trén thi nghiém 2 tim dugc vt liéu

¢6 d cung trung binh trong cac mau (g6 thong), khao
sat rung dong khi cit mau gd thong véi chidu sau cat

thay doi.

Thi nghiém 4: Cit mau gd thong véi budc tién thay

d6i dé danh gia rung dong.

Thi nghiém 5: So sanh mirc d6 rung dong khi cat mau

g0 thong bang dao 6 mm 4 ludi cit va 2 ludi cat.

Thi Vit licu Dao phay ngén  Téc d6 spindle Budc tién  Chiéu sau cit
nghiém - 6mm (vong/phit) (mm/phat) (mm)
Nhom . 2 1200, 1800, 2400,
1 Nhua pp 4 ludi cat 3000 30 0.5
Nhom, nhya pp, g6 )
2 théng, composite, 4 udi cat 1800 30 0.5
cast acrylic
X A ~e L 1, 2, 3,
3 GO thong 4 ludi cat 1800 30 45
X A A 15, 30, 45,
4 G0 thong 4 ludi cat 1800 60, 75, 90 1
5 G& thong 4 ludi cat 1800 15, 30, 45 1
2 ludi cat
3. Két qua va danh gia
3.1Ket qua thi nghiém
3.1.1 Thinghiém 1

VCCA-2015
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150

Peapaency )

H.9 D4 thi phan tich phd ciia rung dong khi cit nhom
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R4~ "o

X uus ¢ 1300

- - X0
T3 0rpm
— AR
—— XY M

Accelontion aanany m's”r/Mz)

0 i ! A
0 G X 0 0 =0 & 0 0 « W M 10 130 Wi
Fraquency (HD)

H.10 D) thi phan tich phd rung déng khi cit nhya PP

Bang 2: Gia trj gia toc rung dong cuc dai khi cat
nhom va nhua pp

Vit liéu Téc do spindle (vong/phut)

cat 1200 1800 2400 3000
Nhom  34.7021 445337 46.2234 23.7953
Nhuapp 95089 104306 11.1987 13.0421

.. 2
bon vi: m/s 3.1.2 Thi nghiém 2

—hOm
— o thong
— COMposte

361 SCTplC

=—==Nhua pp

:]::HH

AcCaletiun naky (mds

- -

0 f > L v
0 e 20 ¥ &4 0 B8 W ) 0 " 20 13D g S0 W0
Frogsncy (Mz}

H. 11 BJ thi phan tich phd rung dong ciia cic miu vat lidu

VCCA-2015
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3.1.3 Thi nghiém 3

Bang 3: Gi4 tri gia toc rung dong cuc dai khi cat trén
nhi€u mau vat liéu

Mau vat liéu

Cast
acrylic
44,5337 15.6536 10.8915  9.3553 10.4306

Pon vi: m/s®

Nhom Go6 thong Composite Nhua pp

H.12 D4 thi phén tich phd rung dong khi thay déi chiéu sau cit

Bang 4: Gia tri gia tc rung dong cuc dai khi thay d6i
chiéu sau cat doi voi vat li¢u 1a go thong

Chiéu su cit (mm)

1 2 3 4 5
18.2651 17.9886 15.6536 13.5030 12.7656
Pon vi: m/s®

3.1.4 Thi nghiém 4

H.13 D) thj phan tich phd khi thay déi bude tié

VCCA-2011
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Bang 5: Gia tri gia toc rung dong cuc dai khi thay doi
budc tien

Budc tién (mm/phiit)

15 30 45 60 75

90

17.189817.189815.960817.374116.114517.6814

DPon vi: m/s

H. 14

Bang 6: Gi4 tri gia tc rung dong cuc dai khi thay d6i
dao cu

3.1.5 Thi nghiém 5

D4 thi phan tich phd khi thay ddi dao cu

ludi cit thi tin s6 rung dong s& cao hon, diéu nay
cling dung khi tdc do truc chinh tang vi khi tde do truc
chinh tang thi tan sé va dép cia ludi dao ciing s& ting.
Vi thi nghiém thay déi budc tién ngoai viéc cho thay
khi budc tién ting tin sb rung dong giam (Hinh 13).

Cac thi nghiém con cho thdy tan s rung dong riéng
cla I(Pf cAllLMAY khn;mo 105 HZ

Loai dao phay ngén

Buoc tien (mm/phut) oc tong hop thanh quy luat

thaef@m rung dong ciia méay CNC véi sy thay doi cac

Dao 6mm 4 ludi cat 17.1898 17.1898

diéd %2808 cong duoc chi ra trong Bang 7.

Dao 6mm 2 ludi cat 18.9945 17.3434

Badg 44%uy luit thay ddi rung dong cia may

Pon vi: m/s®

4. Thao luan

Nhu véy véi cac thi nghiém da thyc hién co thé thay
rang rung dong cia may CNC khi lam viéc phu thuge
vao toc /d0 truc chinh, vat liéu gia cong, chiéu sau cit,
bude tién va dung cu cit.

Cu thé, vé6i vat lidu cang mém thi do rung dong s&
cang thap (Hinh 11), twong tu nhu vay, khi chiéu siu
cét 16n, lyc can cit cua vat lidu 16n (Hinh 12) 1am cho
rung dong giam dang ké.

Dao cu vé6i s6 ludi cat khac nhau s& tao ra rung dong
v6i tan s6 khac nhau (Hinh 14), tin s rung dong phu
thuoc vao sb lan ludi cit cia dao va dap vao phoi
trong mét don vi thoi gian, do vay khi dao co nhiéu

VCCA-2015

CNC

Tén sb rung

Diéu kién gia cong  dong cong Murc d6 rung dong
hudng

Toc 4 trye chinh 17 Chua xdc dinh

tang

Vat liéu d9 ctiing cao Chua xac dinh  Tang

Budc tien ting Giam Chua xéc dinh

S0 ludi cat tang Tang Giam

Chiéu sau cat taing  Giam Giam

Trong qua trinh sir dung thyc té va qua thi nghiém, dé
nhan thay ring d6 rung dong ciia may kha cao dan
den giam d9 chinh xdc trong qua trinh gia cong, gy
tiéng 6n 16n va giam tudi tho may



Hoi nghi toan quéc 1an thir 3 vé Diéu khién va Ty dong hoa - VCCA-2015

5. Két luan va de nghi

Viéc khao sat rung dong da chi ra dugc quy luat rung
dong ciia may ddi voi cac didu kién gia cong va vat
liéu gia cong khac nhau, theo do6 vat li¢u c6 do cung
cao, dao véi it s6 ludi cit va chidu sau cit giam s& lam
tang mirc d6 rung dong. Pay 14 nén tang cho viéc lya
chon cac ché do cat va vat liéu gia cong hop 1y nham
tang hiéu suét lam viéc, chat lugng san phim va dam
bao tudi tho cho may.

Tuy d3 ¢ ging hét sirc nhung dé tai van con ton tai
mot s6 han ché nhit dinh. Viéc thu thap cac tin hiéu
rung dong do han ché vé téc do lay miu, chua thé
khao sat duoc toan bo dai tAn sd rung dong nén vi¢c
thi nghiém chi phan anh dugc cac rung dong ¢ tan sb
thap.

6. Cam on
Téc gia chan thanh cam on Nhom sinh vién D Thanh
Nam, Bui Thé Hién, Tran Ngoc Son da tich cuc thyc
hién thi nghiém va thu thdp di li€u trong thoi gian
thuc hién dé tai song song voi dé tai luan van tdt
nghiép.
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V6 Minh Tri nhan bang K¥
su Co khi ndng nghiép tai
Truong Pai Hoc Can Tho
niam 1993, bang Thac sy Co
khi nong nghi¢p tai Truong
Pai Hoc Quéc Gia Tp. HO
Chi Minh nam 1998, va
nhan bang Tién sy Co dién
t¢ tai Truong Dai Hoc
Katholieke Universiteit
Leuven, Vwong qudc Bi
nam 2010.

VCCA-2011

Tién sy VO Minh Tri tham gia giang day tai Truong
Pai Hoc Can Tho tir nim 1993 dén nay. Hién anh
dang 1a Giang Vién Chinh thu¢c B¢ mén Tu Pong
Hoa, Khoa Cong Nghé; gitt chicc vu Truong bd mén
Tu dong hoda, Khoa Cong Ngh¢, Truong Pai Hoc Can
Tho.



