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TOM TAT

Bai bao trinh bay két qua nghién ctru tinh chat quang phét quang va nhiét phat quang ctia vt liéu Zn,SnO,
pha tap ion Mn?* ché tao bang phuong phap nghién bi hanh tinh nang luong cao két hop u nhiét tai 1250°C. Céu
trac va tinh chit cua vat liéu duoc khao sat béng cac phuong phap nhiéu xa tia X bot (PXRD), anh hién vi dién tor
phat xa truong (FESEM), pho phat quang (PL) va phd nhiét phat quang (TL). Pho phat quang cua vét liéu ché tao
dugc cho phat xa anh sang xanh véi cuc dai phat xa tai 525 nm do chuyén doi dién tur T, (*G) —°A (°S) cua ion
Mn?* trong mang nén Zn,Si0,. Phd kich thich phat quang cho hip thu manh tai cac budce séng 270 nm, 356 nm,
377 nm, 420 nm, 432 nm va 470 nm, trong d6 vat liéu hap thu manh nhit & budc séng trong ving anh sang xanh
420 nm. Vit liéu c6 kha ning tmg dung trong ché tao LED sir dung chip LED xanh lyc véi co ché hap thy anh sang
xanh lyc sang anh sang xanh 1a cay.

T khéa: Vat liéu Zn,SiO,: Mn*, tinh chdt quang va nhiét phdt quang ciia vit liéu Zn,SiO, Mn**, Zn SiO, pha
tap Mn?*, vit liéu hdp thu dnh séng xanh da troi phdt xa xanh ld cay.

‘Tac gid lién hé chinh.
Email: lethithaovien@gnu.edu.vn
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ABSTRACT

The paper presents the results of the photoluminescence and thermoluminescence behaviour of Mn**-doped
Zn,SiO, powder synthesized by high - energy planetary ball milling technique followed by calcination in air
at 1250 °C. The obtained phosphor was characterized using powder X-Ray diffraction (PXRD), field emission
scanning electron microscopy (FESEM), photoluminescence (PL) and thermo- luminescence (TL) techniques.
The PL spectrum illustrates the emission centered at 525 nm corresponds to the *T (*G) —°A (°S) transition of
Mn?* in the host Zn,SiO, crystal. The photoluminescence excitation spectra present six excitation bands peaking at
270 nm, 356 nm, 377 nm, 420 nm, 432 nm and 470 nm, respectively, in which the strongest absorption belongs
to 420 nm wave length showing potential application of the prepared phosphor in white-light-emitting diode as a
blue-to-green color conversion phosphor.

Keywords: Zn ,SiO,: Mn’* powders, PL and TL of Zn,SiO - Mn’*, green phosphor, Mn’* doped Zn SiO,, blue-to-
green color conversion phosphor.

1. INTRODUCTION based on rare earth phosphors. Rare earth doped
of zinc silicates have been studied extensively as
efficient luminescence materials.®® However,
because of its expensive price, it is necessary
to find such cheaper alternative materials
holding a comparable luminescent efficiency.
Among them, transition metal ions are the best
candidate. Specifically, Mn?" ion is regarded as
a luminescence center, giving green - emission
for a- Zn_SiO, phase'* ' or yellow - emission
for B- Zn SiO, phase'> "*. It is well known that
depending on the strength of surrounding crystal
field of Mn**, Mn*" doped Zn,SiO, generates

Zn,SiO, a well known mineral
naturally occurring orthosilicates family has
attracted much attention because of its unique
luminescence properties, wide energy band
gap (5,5 eV), excellent chemical stability, and
highly saturated color.' It may exist in several
crystaline forms such as a, f and other phases.
In which, 0-Zn,Si0, is one of the best candidates
for numerous technological applications such as
phosphor host, crystalline phase in glass ceramics,
electrical insulator, glazes, and pigments.*’

Rare-earth ions are considered as a green or yellow emission because of the d-d
excellent luminescence centers so most transition from the T (*G) excited-state to
phosphors for LED application are mainly the °A (°S) ground-state in the 3d outer-most

*Corresponding author.
Email: lethithaovien@gnu.edu.vn
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orbital.!":'* Although many previous works studied
on the photoluminescence properties of Mn?*
doped Zn,SiO, for numerous application,”'*!> ¢
there are a few reports which discussed on its
thermoluminescence.® 7 Besides, many methods
have been applied to produce Mn-doped
a- Zn SiO, phosphor.'*!"!*!* Every method has
its own benefits. High—energy planetary ball
milling process supplies a lot of advantages such
as low-cost, stable and simple method.?

In this work, the green emitting
Zn,SiO,:Mn*" powders were prepared by high
- energy planetary ball milling of ZnO, SiO,
and MnO, materials followed by annealing at
1250 °C in air environment. The PL spectra and
luminescence decay curve show strong green
emission with long life time. The PLE spectra
represent a strong blue absorption at 420 nm
which gives a potential application in WLED
using blue LED chip.

2. EXPERIMENTAL

Commercial ZnO, SiO, and MnO,
powders with purity of 99.99%, 99% and 99%,
respectively were used as the starting materials.
They were introduced into a 500 ml bowl
consisting of 30 hardened steel balls. Then,
the mixture was grinded coarsely for 1 hour
and further grounded by high-energy planetary
ball milling (Restch PM400) with the speed of
200 rpm for 40 hours. The whole process is
carried outin air atmosphere atroom temperature.
Finally, this mixture was calcined in air for 2h at
1250 °C to obtain the fine Zn SiO,: Mn** powder.
The morphology was examined by ultra-high
resolution scanning electron microscopy (Jeol
JSM-7600F), the phase structure and the
crystallinity of samples were characterized
by the X-ray diffraction (Bruker D8 Advance
XRD). Optical properties of all samples were
investigated by photoluminescence spectroscopy
(Nanolog, Horiba Jobin Yvon, 450 W) at
the room temperature. Thermally stimulated
luminescence glow curves were recorded at
room temperature by using TLD reader. The
obtained phosphor under the TL examination is
given by B-ray beam (Sr90) radiation.

3. RESULTS AND DISCUSSION

Figure 1 displays X-ray diffraction (XRD)
pattern of Zn SiO, powder after high-energy
planetary ball milling for 40 hours and anneal
at 1250 °C for 2 hours in air environment. It can
be seen that the sample exhibits main diffraction
peaks corresponding to (110), (211), (300),
(220), (131), (312), (410), (223), (502), (600),
(520), (333), (125), (710) (006), (630) and (713)
of willemite Zn,SiO,. This result is well matched
with other reports.'?

Ultra-high resolution scanning electron
microscopy (SEM - Jeol JSM-7600F) is an
equipment which applied to determine the
morphology and size of the sample as shown
in figure 2a. SEM micrograph shows a fine
morphology with nearly spherical particles of
about 1 um in average size. In addition, the
compositions of the powder are also measured
using Energy dispersive X-ray spectroscopy
(EDX) during the FESEM observation (see figure
2b). As can be seen from the figure 2b, coupled
with such obvious Si, Zn and O signals, Mn*" ion
is clearly recorded in the prepared sample and
the atom percentage shows a suitable formation
of Zn,SiO,. On the basis of XRD and EDX
results, we can conclude that the pure Zn,SiO,:
Mn?*" powder has been prepared successfully by
high-energy ball milling technique followed by
calcination in air at 1250 °C in air environment.
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Figure 1. XRD pattern of Zn,SiO,:5%Mn*" calcinated
at 1250 °C
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The excitation photoluminescence (PLE)
spectra (figure 3a) and photoluminescence
(figure 3b) of the Zn SiO,:Mn*" were recorded
with the emission/excitation wavelength of
525/270 nm at room temperature by Nanolog
- Horiba Jobin Yvon equipment. The excitaion
spectrum (figure 3a) shows five strong
absorption peaks at about 356 nm, 377 nm, 420
nm, 432 nm and 470 nm which assigned to the
absorption peaks of the Mn*" ion in the Zn_SiO,
lattice of °A (°S) —*E(“D), °A(°S) —*T,(‘D),
°A (°S) —*E(*G), °A,(°S) =*T(*G) and °A (°S)
—*T (*G), respectively®-*>. When using all these
five excitation wavelengths as excited source,
all five emission spectra (figure 5b) display
green luminescence band centered at 525 nm
which assigned to an electronic transition of
“T,(*G) —°A (°S) of Mn*" ions.'”!" The highest
PL intensity belongs to the 420 excitation
wavelength attributed to *E(*G) —°A (°S) which
can apply for display application excited by
blue LED.*'"® Combined the PLE and X-ray
diffraction results, we can confirm that Mn?"ions
have been substituted into the Zn** sites in the
Zn,Si0, host crystal which act as luminescence
centers, giving green emission at 525 nm.

Spectrum 1

Zn
Si
Mn

cpseV

J 0 2 4 6 g keV
Figure 2. SEM image and EDS spectra of Zn,SiO,:Mn**
calcinated at 1250 °C

Intensity (a.u)
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Figure 3. PLE (a) at the emission wavelength 525 nm
and PL spectra (b) excited by various of excitation
wavelength of Zn, SiO,: Mn** calcinated at 1250 °C

Thermoluminescence (TL) spectra of the
prepared phosphor measured using B-ray beam
(Sr90)sourceirradiationfor2,5,10,15,20minutes
and heating rate of 2 °C.s™! are presented in figure
4. The TL intensity increases with increasing the
X-ray exposure time. This is generally due to the
competition between radiative and non-radiative
centers, or between different kinds of trapping
centers.® As TL theory?* ?, the main basis in the
thermoluminescence dosimetry (TLD) is that
the TL output is directly proportional to the
radiation dose received by the phosphor and
hence provides the means of estimating the dose
from unknown irradiations so the TL results of
obtained sample show high potential application
in TLD.

20

10 |

Radian flux (a.u.)

" .
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Figure 4. Photoluminescence spectra of Zn SiO,:
Mn?* phosphor coated on 450 LED CHIP

It is well-known that LED is one of the
most effective light and it is used widely today
because of their physical, thermal and chemical
stability.”* As mentioned above, our investigation
aims to produce a cheap phosphor excited by blue
Chip employing a simple method. Accordingly,
the Mn*" doped Zn,SiO, powder has been coated
on LED chip 450 nm by i-DR S320A Desktop
Dispensing system. The LEDs was supplied with
a current of 0.1500A and a voltage of 3.029V
during the process. Photoluminescence spectra
and image of LED light are displayed in figure 5.
This demonstrates that the pure green colour
from obtained sample can be used for mixing
with red phosphor on blue LED Chip to form
WLED with high CRL

8 | Tap chi Khoa hoc - Truong Dai hoc Quy Nhon, 2019, 13(3), 5-10
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4. CONCLUSION

Herein, the present research has studied the
optical characteristics and thermoluminescence
properties of Zn SiO;:Mn** in detail. For
photoluminescence, combined PLE, PL spectra,
X-ray diffraction and EDS results demonstrate
that Mn*" ions are substituted into the Zn**
sites in the Zn,SiO, host crystal which act as
luminescence centers, giving green emission at
525 nm. This photoluminescence enhancement
under 420 nm enables application to WLED
using blue LED Chip excitation.
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ABSTRACT

We research the problem solving for quantum wire of cylindrical ring geometry with the length L and radius
R in the vacuum, we gain the states and energies of conduction and valence electrons. Using the obtained results
to calculate the differential cross-section areas in Raman scattering by considering 7 =0 K (here, the assumption
that is, in the first state, the valence band is completely occupied and the conduction band is completely empty and
the energy of the incoming photon is %, ; the final state consists of an electron in the conduction band and a hole
in the valence band and the energy of the emitted photon is %, ). By utilizing Hamiltonian to describe interactions
of electrons with an electromagnetic field, and investigating two capable processes in electronic Raman scattering,
we can calculate their transition amplitudes. From that, we get transition velocity of the processes and finally
obtain the formula of differential cross-section areas. Numerical calculations with the GaAs quantum wire show
that the positions of the peaks of cross-section areas don’t depend on the frequency of the incident photons, they
only depend on the difference of the energy levels. Remarkably, the size of the quantum wire affects the intensity
of the peaks of cross-section areas in the opposite direction.

Keywords: Cross-section areas, electron Raman scattering, quantum wires.
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Nghién ctru tiét dién tan xa vi phan trong tan xa Raman
trong day lwong tir khi khong cé6 mét phonon
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TOM TAT

Nghién ciru bai toan day lugng tir tiét dién tron ¢ chiéu dai L, ban kinh R dat trong méi truong vo han la
chan khong chung t6i tim duoc trang thai va ning luong cua dién tir dan va dién tir hoa tri. Str dung két qua thu
duoc tir bai toan trén, thuc hién tinh toan tiét dién tan xa vi phén cho tan xa Raman xét & nhiét 46 7= 0 K (vdi gia
thiét dat ra 1a ¢ trang thai du, ving héa tri bi chiém hoan toan va viing dan tréng hoan toan, photon t6i c¢6 ning
lugng 1a fiw, ; trang thai cubi bao gdm mot dién tir & trong ving dan va mot 18 tréng & ving hoa tri va photon phat
ra c6 nang luong 7w, ). Bing cach sir dung Hamiltonian mé ta qué trinh trong d6 dién tir twong tac véi truong dién
tir va khao sat hai qué trinh kha di xdy ra trong tan xa Raman trén dién tir chiing t6i s& tinh cac bién d6 chuyén mirc
ctia hai qua trinh kha di nay; tir ddy, chung t6i s& duoc téc dd chuyén muc cho toan bd qua trinh tan xa va cubi
cung ching t6i thu duoc cong thirc tinh tiét dién tan xa vi phan. Thuc hién tinh sb v&i day lugng tir GaAs s& thiy
vi tri cua cac dinh cua tiét dién tan xa khong phu thude vao tan sb cua photon t&1, ma noé chi phy thudc vao hi¢u )
gifta cac mirc nang luong, tuy nhién khi thay déi kich thudc cua day lugng tir thi do cao ctia cac dinh thay déi theo
chiéu nguoc lai véi su thay doi kich thude cia day.

Tir khéa: Tiét dién tan xq, tan xa Raman dién tw, day lwong tur.

1. MO PAU Két qua 1a cac tinh chat vat 1y cua hat tai b thay

Khoi dau tir nhitng thanh cong ruc rd cua doi dang ke, vi du nhur pho nang luong cia hat

vat liéu ban dan vao thap nién 50, 60 cta thé
ky trude, cung véi su phat trién manh mé cac

tai bi gian doan. Nho kha nang diéu chinh chi tiét
d6 pha tap, d6 day 16p,... cua vat liéu ma chiung

cong nghé nudi tinh thé ngudi ta da ché tao dugc ta co the thay doi ho the giam cam; tir d6, lam

nhiéu cau tric nano.! Cé thé ndi rang trong hai
thap nién vira qua, bén canh céc vat liéu ban dan
khoi kinh dién, cac cau tric tinh thé nano (nhu

thay d6i mat do va cdu tric phd ning luong cua
dién tir. Piéu nay dan dén nhiéu tinh chat méi la
trong cac tinh chit quang, tinh chat dong (tan xa

mang mong, siéu mang giéng lugng tir, day v&i phonon, tan xa vai tap chét, tan xa bé mat,...).
luong tir, cham lugng tir,...) timg budc duge dua Cac tinh chat quang va di¢n ciia h¢ thay doi mo ra
vao st dung. nhimg tiém ning ng dung to 16n trong doi song,

o, Lo , trong linh vuc khoa hoc k¥ thudt ndi chung va
Trong cac cau tric nano, chuyén dong ctia trone [inh vire quane dién tir noi riéne.!
hat tai bi gioi han doc theo mdt hodc nhiéu hudng £ He quang dis &

toa do trong mot vung c6 kich thudc dac trung Tan xa Raman la mdt cong cu dac luc
cliing bac véi bude song De Broglie ctia dién tir.? trong viéc nghién curu cau trac dién tir cua vat

‘Tac gia lién hé chinh.
Email: lythikimcuc@gnu.edu.vn

12 | Tap chi Khoa hoc - Truong Pai hoc Quy Nhon, 2019, 13(3), 11-17



SCIENCE

QUY NHON UNIVERSITY

liéu nobi chung va cta vat liéu co cAu trac thép
chiéu néi riéng.* 5 Chinh vi nhimg 1y do do, dé
tai nay nghién ctru vé tan xa Raman dién tir trong
day lugng tu.
2. MO HINH VA LY THUYET AP DUNG
Nghién ctru cua chung toi xét bai toan day
luong tir tiét dién tron c6 chiéu dai L, ban kinh
R dat trong moi truong vo han la chan khong;
do do, tai bién cua day c6 sy chénh léch muc
nang lugng tao nén hé thé. Pién tr c6 ham song
V/(r) :u(r)(o(r) ¢ chuyén dong bén trong
day lugng tr dai vo han bi gidi han theo hai
chiéu va chi c6 mot chiéu dugc chuyén dong tur
do. Do vay, ta co thé coi day la bai toan dién tir
chuyén dong trong hé thé ¢ chiéu cao v6 han
v6i thé nang c6 dang:>’

0 R
R

Giai phuong trinh Schrodinger cho ham
bao cua dién tir

v (o)) @)

2m

dugc ham bao mo ta trang thai dung cta dién tir
nhu sau [6]:
1 1 X ok
—— — J | Zy ) <R
9 (1) ={VZLR J .. (X,,) ( R ) 3)
0, r>R

Chung t61 xét bai toan trong mo hinh hai
ving cu thé sau day:

e Ving dén (C): khéi lwong higu dung cua
dién tir dan 1a m’;

e Ving hoa tri (V): khéi luvong hiéu dung
ctia di¢n tir hoa tri 1a (—m; ) =m; <0.

Khi d6 ching t6i thu duoc:

+ Trang thai ctia dién tir dan:

1 1 X {(00+k

/ _ J In i(10+kz)
l//c,/ﬁk (r) ’ﬂ'LR JH] (XM) ! [ R I"Je uc (r) (4)
= |€nk>

e?

c6 nang lugng

i’ X?
E,  =—-o1 I+
c,Ink zm* ( RZ ] (5)

e

+ Trang thai cta dién tr hoa tri:

1 1 X i(£O+hkz
V)= ) 6

7LR J,, (in)

= 1nk),.
c6 nang lugng
n X
E, =-E, — K+ = 7
v,Ink g 2m;( R2 J ( )

O day, chang t6i chon gdc tinh nang lugng
tai ddy vung dan. Trong do:

+E, 1a d6 rong ving cAm;

+ Vécto song k dac trung cho nhém tinh
tién, ¢ ddc trung cho nhém quay, # 1a sb lugng
tur khac dac trung cho trang thai,

+ J,(k,,r) 1a ham Bessel;

+ X,, 1a nghiém th{r n ctia phuong trinh
J, (k,R)=0;

+ u, (l‘),uV (r)lén luot 1a ham Bloch cua
dién tir dan va dién tir hoa tri.

3. TIET DIEN TAN XA VI PHAN

Theo dinh nghia, tiét dién tan xa vi phan
bang xac sudt chuyén mirc chia cho mat do dong
photon

_ Wdﬂ
Vv
Trong do6:

+ ¢ 1a tbe d6 anh sang trong chan khong;

+ V'1a thé tich day luogng tir c6 ban kinh R,
chiéu dai L;

+ W, la tbe do chuyén muc, tirc 1a xac
sudt chuyén mtrc trong mot don vi thoi gian cia
photon ¢6 tan s6 o, bay vao trong goc khéi dQ ,
duoc dinh nghia nhu sau:®

d 2
Wia = EHC@) (t)‘ pE,de(ha)X )3 ©)
o day,
+ €% (¢)1a bién do chuyén muc béc 2;

+ 1 1a hang s6 Planck rat gon;
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+ @, 1a tan s photon phat ra;

+ Praq 12 mat do trang thai dugc cho boi

biéu thirc

V!
Prio=——"—dQ (10)
Fae (27[)3 hc’

Tur do, chiing t6i da tinh duoc tiét dién tan
xXa vi phan c6 tinh dén chiét suat ciia moi truong
nhu biéu thuc sau®*:

o Von(e,)

do,dQ (2;;)3 c'n(w)

W(a)s,ss). (11)
Trong do, 1 1a chiét suit,

2r 2
W(w,.e, )= 7Zfl|M1 + M| 12 xéc suét chuyén
muc trong mot don vi thoi gian véi photon tan xa
¢6 tan s6 @, bay vao trong goc khdi dQ va lay
tong theo tat ca cac trang thai cudi.

Trong cong thuc tinh xac sudt chuyén
mirc trong mot don vi thoi gian da dugce ky hiéu

bdi 26910,
a><a|Hf|i>|

_y 14,
M; _; E —E, +il,

;J=L2. (12)
E,=E
Trong d6, H, 1a Hamiltonian mo ta tuong
tac gitra dién tor va truong blic xa tdi trong
A a4 ~ e
gan dung ludng cuc H, :u @C’k LEPS
i ;o
H , 1a Hamiltonian m6 ta twong tac gitra di¢n
tir (16 trong) va truong birc xa thir cip trong gan

el |2zh o
dung ludng cuc H, = | - /Viazs ep;giatr
m; o,

J

i)va
| f > 1an luot 1a trang thai dau va cudi cua hé img

j=1,2 14 twong tng véi dién tir, 16 trong;

vOi nang luong E. va E ; a> la trang thai trung
gian ung voi nang lugng £ ¢6 thoi gian song 1a
I,, p 1a toan tir vi phan tidc dung lén trang thai
cua dién tir, m, 1a khdi lugng dién tir tu do, ¢
1a van tdc anh sang, €, la vécto phan cuc cua
photon ¢6 tan s6 @, twong tmg va a , (a;,a ) la
toan ti huy (sinh) photon.

C0 hai qua trinh kha di xay ra trong tan xa

Raman trén dién tia. Chung t6i xét lan luot hai
qua trinh sau day:

3.1. Céc trang thai trung gian trong viing din

Dién tir hap thu mot luong tir 4nh sang tGi
s& chuyén Ién trang thai |£}n/k/) trong ving dan
va dé lai mot 15 trong & trang thai |€ 2n2k2> trong
vung hoa tri. Sau d6, dién tir tiép tuc dich chuyén
tir trang thai |£ ;n{k1'> sang trang thai |€ 1n,k1>
trong vung dan va phat ra mét photon.

3.2. Cac trang thai trung gian trong viing héa
tri

Mot dién tir tir trang thai |€'2n;k2'> trong
ving hoéa tri chuyén 1én trang thai |€ 1”1k1> trong
vung dan sau khi hap thu mét photon toi. Mot
di¢n tr khac tir trang thai |¢,nk,) trong ving
hoa tri chuyén vao lap cho trong & trang thai
|¢,njk;) va phat ra mot photon.

Trong cé hai qua trinh kha di trén cua tan
xa Raman, trang thai du chi c6 photon t&i nén
c6 nang lugng

E =ha,. (13)

O day, ta chon niang luong trang thai dau
ctia hé dién tir lam gdc tinh ning luong.

Trang thai cudi bao gém mot cdp dién tu

- 15 tréng va mot photon phat ra nén ning luong
cua trang thai nay la

E =E,  +E . tho +E, (14)

1k

b> cua hai
qué trinh ¢6 ning luong lan luot 1a E,, E, va

Céc trang thai trung gian |a> ,

thoi gian song 1a T, T, . Str dung tinh chat bao
toan nang luong cua sy dich chuyén tir trang thai
déu sang trang thai cudi,® ta co:

E-E =E,

s

E, . +ho, (15

1mky

E -E,=E,, -E,, ~ho. (16)

1
Str dung cac ket qua trén dé tinh cac yeu to

a):(a| H i)/ H [b): 61H, i)

v6i chll y rang su dich chuyén cua dién tir trong

ma tran (f|Hjs

cung mdt vung va gilta cac vung cho tirng qua
trinh kha di cu thé chung toi thu dwoc két qua
nhu sau:
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_ H,a) (a1, ]i)
M= E—E +il

a

— Lk, +il, (17)
27e’ 1
= 8/pch(£ 3nlak19€’3n]'9k1,)
= mV VR o0, 1 1
va

MRSUICAGILTA

A E -E +lTb (18)

2 1 1A ! !
= Zm:Vf;R“/ &, Y (Lo 1.k, 05,11, K))

Tu d6, chung téi xac dinh dugc tbe do

chuyén mirc cho toan bd qua trinh tan xa:

2
W(a)s,ss)Z%;|M1+M2|2 (19)

E,=E,

Cudi cung, chung t6i thu dugc cong

thire tinh tiét dién tan xa vi phan® ©° nhu biéu
thue (20):
2 2 2
i (zVﬂ?cZ(?) Fioe)
s n a),) (20)
on(o)e'lep.|
~on(e,)c m RV

2

RGN RN IR
fla

DY (Ly,ny,ky, 0 my,k})
b

Trong do,

5k, K (5/; gt 5;;,;,71 )5;1;,”2 54 ,/zék;,kz

Y(fl’n]’k]’[l,nl’,k{): (E -E )+h(0 +il’
1k O\nik| s a

JJII . ml )rzdr
X(Ez,n,k. _Efi"w"‘l [ " (k R) 0+ (k .VﬁR)

fm

va

Bt (Bt #0010 O 1 Orc
(Efangk; uk) hao, +1iT,

Y(Ez,nz,kz,f'z,n;,kz')z

.TJ/Z (kfz”:r)‘] s (k/ ,, )V dr
0

X(E/@"Zkz ikt ] J/z +1 (kéz"zR) /”(k R)

4. TINH SO VA THAO LUAN

bé co két qua dinh lugng, chiing t6i thuc
hién tinh s tiét dién tan xa vi phan dbi voi day

luong tir GaAs. Trong cac tich toan st dung cac
thong sb cu thé sau day:"

h=1.054x10"*Js.

m, =0.067m, .
ho,=1.6eV , @, =2.4328x10"s".
E,=15177eV .

Két qua tinh s chi ra nhu trén Hinh 1 va
Hinh 2 cho pho tan xa Raman v&i tan s photon tGi
khac nhau twong Ung véi @, =2.4328x10"s™'
va @, =5.8065x10" s’

18x10% (3222 J&z,m
14x10 @D o312
E3
@ 1.x10Y ¢ ¢
= 22,1
6.x10" *
2:%00%8 1
6.x10" 8.x 10 1.x10'
wy(s™)

Hinh 1. Bb thi mé ta tiét dién tan xa vi phan cho
trudmg hop photon t6i c6 tan s6 o, = 2.4328x10" s
va ban kinh cua day la R =50 nm.

1.8x10*
r 14x10*
% 1.x 10"
6.x10%
2.x10% 1 J
6.x 10" 8.x10'* 1.x 10
wy(s™")

Hinh 2. D6 thi mo ta tiét dién tan xa vi phan cho truong
hop photon téi c6 tan s6 w, = 2.58065x10" s, ban
kinh cua day la R =50 nm.

1.8x10*7

14x10%7 0,2,1,2)
s |
7 Lx107}  (3222)
é {

6.x10%

6
2.x10* l.
6.x10'4 8.x10' 1.x10'S
ws(s™)

Hinh 3. D6 thi mé ta tiét dién tan xa vi phan cho
truong hop photon t6i ¢6 tan s6 , = 2.4328x10" ™
ban kinh cua day 1a (£,.7,4,.m,)

Cin cr vao cac két qua trén Hinh 1, chung
to1 nhan théy nam dinh cta d6 thi duoc dic trung
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b6i bo chisd (£,,n,,¢,,n) s& twong img véindm
qua trinh chuyén mirc sau day:

1. Trang thai dau |f ,=0,n, = 2> , trang
thai cudi |¢, =1,n =2). Khi d6 st dung dinh
luat bao toan nang luong cho ca qua trinh

Emzk2 +ho, =EM,€l +ho,

hay
2 X2 2 X2
'2h - [kf +—I§;”z jwm[ =—2h - [kf +—I;'2”' ]+th
mL’ me
S w, = f XZZ"Z— h XZ"HLa)
uyra Y 2m R® 2m R’ t

Két qua tinh duoc cho tan sb cua photon
phatrala o, =9.27x10" s,

2. Trang thai dau |€2 =1,n, = 2> , trang thai
cudi |€ \=2,n = 1>. Tuong ty nhu trén, két qua
tinh duoc uong ing lam, =7.89827x10" s™.

3. Trang thai dau |€2 =0,n, = 3> , trang thai
cudi |£1 =ln = 2>. Tan s6 photon phat ra

o, =8.87452x10" s

4. Trang thai dau | ¢, =3,n, =2}, trang thai
cudi |€1 =2,n =2>. Photon phat ra véi tan sb
o, =8.4458x10" s

5. Trang thai dau |f , =2,n, = 2> , trang
thai cudi |€1 =ln = 2>- Photon phat ra véi tan
s w, =7.47866x10" s

va tuong tuy nhu vay cho nhirng truong hop
con lai.

Nhu viy, khi thay d6i ning luong cia
photon tdi (tirc 1a thay d6i tan s6 cua photon t6i
®,) thi so sanh hai d thi (Hinh 1 va 2) véi nhau,
két qua cho thiy rang vi tri cia cc dinh khong
thay d6i. Piéu nay c6 y nghia la vi tri cua céac
dinh ciia tiét dién tan xa khong phuy thudc vao tan
sb cua photon t&i, ma no6 chi phu thudc vao hiéu
sO giita cac mirc ning luong.

Tuy nhién, khi thay d6i kich thudc cia day
luong tir (tirc thay doi gid tri R), két qua dugc chi
ra trén Hinh 1 va Hinh 3 tng v6i R =50 nm va
R=60nm (o, khong doi), thi do cao (cuong

dd) cua cac dinh thay ddi. Cu thé, do cao cua
dinh giam khi kich thudc cua day lugng tur tang.
Bén canh, s6 dinh ciing tang 1én theo kich thudc
ctia ddy. Nguyén nhan 1a do trong biéu thirc cia
tiét dién tan xa vi phan c¢o6 sy hién dién cua cac
ham song cua dién tir, do d6 ching xen phu Ién
nhau tao nén sy thay doi hinh anh cta pho khi
ban kinh day thay doi.

5. KET LUAN

Céc két qua tinh sb cho thay phd tan xa
Raman cho céc thong tin vé ciu tric ning luong
cua dién tr trong day lugng tir. Cu thé, vi tri cac
dinh tiét dién tan xa phu thudc vao hiéu cac mirc
ning luong ma khong phu thude vao tan sd cua
photon t6i, d6 cao cua dinh giam khi kich thudc
ctia day luong tir ting va sé dinh cling ting 1én
theo kich thudc cia day.

Trong gi6i han cia dé tai, ching t6i méi
quan tAm dén twong tac cua photon va dién tir
cling nhu anh hudng cua thé giam cAm 1én dién
tu ma bo qua tuong tac gilta phonon va dién tir
cling nhu tuong tic Coulomb giira 16 tréng va
dién tr. Van dé nay s& dugc chung t6i nghién
ctru trong thoi gian toi.

Loi cam on: Chung toi xin chdn thanh
cam on Truong Pai hoc Quy Nhon da tai tro kinh
phi cho nghién civu nay, thong qua dé tai nghién
curu khoa hoc 56 T2018.563.12, nam 2018.
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ABSTRACT

The paper presents the application of theory of electric theory and modeling methods to develop algorithms
flowchart and build graphic user interface designs on computers. The program aims to simulate virtual experiments
of three phase electric power theory without having to use pratical devices. Typical applications of the program are
to simulate symmetrical and asymmetrical three-phase circuit experiments for analyzing the relationship among
the phase and the magnitude of currents, the line to line and line to ground voltages under the star- (Y) and delta-
(A) connected configurations in the symmetrical three-phase system. Moreover, it could be used to measure the
3-phase load power capacity by the 1-wattmeter and 2-wattmeter methods. Each process of measuring, calculating
and processing results of the software program is verified and retested accurately with the practical experiments.
Finally, this paper shows results in the form of tables or graphs within the experiment scopes.

Keywords: Virtual experiment, three-phase circuit, symmetrical circuit, asymmetrical circuit, star circuit, delta

circuit.
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P

Thi nghiém 40 mach dién ba pha

Poan Dirc Tung’, Lé Thai Hi¢p, Poan Thanh Bao

Khoa Ky thudt va Cong nghé, Truong Dai hoc Quy Nhon

Ngay nhan bai: 15/05/2019; Ngay nhan dang: 15/06/2019

TOM TAT

Bai bao trinh bay tung dung 1y thuyét vé Ly thuyét mach va Phuong phap mo hinh héa trén méy tinh dé

nghién ciru, xay dung luu d6 thuat toan, thiét ké giao dién va viét chuong trinh nham mo phong thi nghiém, thuc

hanh (TN — TH) a0 vé Ly thuyét mach ma khong phai dung cac thiét bi that. Két qua duoc thuc hién mé phong cho

céc thi nghiém mach dién ba pha ddi ximg va khong dbi xting véi cac ndi dung nhu phan tich, nghiém lai quan hé

vé pha va mé dun giita dong, ap day va pha trong hé pha d6i ximg ndi hinh sao (Y) va hinh tam giac (A); do cong

sudt tai 3 pha theo phuong phap 1 wattmet, 2 wattmet; xuét két qua do dudi dang bang s6 liéu hodc db thi.

Tw khéa: Thi nghiém ao, mach dién ba pha, mach doi xung, mach khong dsi xung, mach hinh sao, mach hinh

tam gidc.

1. PAT VAN PE

Mot trong nhiing yéu cau cép thiét cta
viéc d6i méi phuong phap day hoc hién nay la
tang cuong su dung phuong tién day hoc hién
dai va trng dung cong nghé thong tin trong day
hoc. Dic biét ddi voi cac nganh k§ thudt thi viéc
st dung phuong tién day hoc hién dai va tng
dung cong nghé thong tin cang c6 y nghia quan
trong trong giai doan phat trién nhanh cta cong
nghé nhu hién nay. Viéc han ché vé trang thiét bi
hién dai trong dao tao nham dép tmg cho ting
m6 dun, mén hoc dan dén viée sinh vién sau khi
t6t nghiép thudng gip nhiéu lung ting bd ngd
trong thyc hanh. C6 thé khic phuc han ché nay
bang cach xay dung cac thi nghiém - thuc hanh
40 c6 du md hinh céc trang thiét bi nhur that dé
sinh vién c6 thé 1am quen véi thiét bi, thao tac
trén céc thiét bi, do dac cac thong sb vat 1y, khao
sat cac dac tinh, thtr nghiém dé dang cac ché o
cua mach, doc chi s thiét bi do m¢t cach thanh

‘Tac gia lién hé chinh.
Email: doanductung@gqnu.edu.vn

thao nhim trau doi cac k§ ning.**¢’ Do vy,
viéc xay dung céc bai thi nghiém - thuc hanh 4o
Ly thuyét mach bao gdm céc thiét bi do luong
hién dai ciing cac panel thi nghiém tong hop co
¥ nghia rat 16n trong cong tac dao tao, giang day
va nghién clru tai cac co sé dao tao.
2. MACH DIEN BA PHA
2.1 Khai quat

- Nguon dién ba pha c6 thé lay ra tir may
phat dién xoay chiéu dong bo ba pha hoic tir cac
may bién 4p ba pha & cac tram bién ap. Ngudn
ap d6i dbi xtng co cac stc dién dong (sdd) hoan
toan giéng nhau va léch nhau 120° Gmg véi thoi
gian 1/3 chu ky. Ta c6 biéu thirc cac sdd do.!

Strc dién dong pha A:

e,()=E, V2sinot
Strc dién dong pha B:
e, () = E,+/2sin(ot - %)
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Strc dién dong pha C:
ec(t):EC\/Esin(wt—z?ﬂ)

- Néu cac nguodn dién ndi riéng 1& vai cac
tai ¢ tong tro pha Z,,72, 7Z.tacoh¢ thong ba
pha géom ba mach mét pha nhung khong lién hé
nhau (hinh 1). Mdi mach dién goi 1a mot pha cua
mach dién ba pha.!

A ia

Gl eA ﬂZA

X
€c
ZY
€s . Z
- r®/ NG ﬁ]ZB e T

—P-

Hinh 1. H¢ thong 3 pha nbi riéng ré

- Mach ba pha khoéng lién hé (hinh 1),
trong thyuc t& khong dung cach ndi day nay vi
khong kinh té. Thuong ba pha ciia ngudn ndi lién
v6i nhau, ba pha cua tai ndi lién véi nhau va co
dudng day ba pha ndi giita ngudn véi tai, dan
dién nang tir nguon dén tai. Thong thuong ding
2 cach ndi: ndi hinh sao (ky hiéu Y) va ndi hinh
tam giac (ky hiéu A).!

2.2. Quan hé¢ giira dong dién va dién ap day,
pha trong mach 3 pha ddi xirng

2.2.1. So db néi sao - sao (Y-Y)

+ Quan hé giita dién ap day va dién ap pha:

v

Hinh 2. So d6 ndi sao - sao (Y- Y).2

- Vé tri sb hiéu dung: dién ap day 16n hon
dién 4p pha 3 lan: U, =3U,

- V& goc pha: U, vuot trude U, 1a 30°.

+ Quan hé gitta dong dién day va dong
dién pha:

- Vé tri b hiéu dung: I, =1,
- V& goc pha : fd = if
2.2.2. So do néi tam gidc - tam gidc (4- A):
+ Quan hé gitta dién ap ddy va dién ap pha:

Hinh 3. So d6 ndi A- A
- Vé tri b hiéu dung: U, = U,
- V& gbc pha: Ud = I.Jf

+ Quan hé giita dong dién day va dong
dién pha:

- Vé tri s6 hiéu dung: Dong dién day bang
/3 lin dong dién pha: I, =+/31,

- V& goc pha: dong dién day cham sau
dong dién pha la 30°.

2.3. Do cong suit tai 3 pha bing cac Wattmet
2.3.1. Po céng suit mach ba pha doi xieng

Ta chi can do cong suit mot pha, cong
sudt ba pha 1a: P= 3P=3P,

v6i P, - chi s6 clia oatmét (Wattmeter) mot

pha.
A *l 51:* P,
W $
B Tai ba
pha doi
C xung
N

Hinh 4. Do cong suat bang 1 wattmet

2.3.2. Po cong sudt mach ba pha khéng doi xirng:

Pé do cong sudt mach ba pha bén day
khong d6i xtmg ta dung ba oatmét dé do cong
suét timg pha. Cong suét ba pha la:'23

P=P +P_ +P,
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A * Pa
%
s Tai ba
B *l ;W\ Py pha
C N [ Pc| khong
. W doi xtmg
N
Hinh 5. Do cong suét bang 3 wattmet
*
A, Py
\J) Tai ba
pha
. A
P khong
B L2 |adi ximg
-C j/

Hinh 6. Do cong suit bing 2 wattmet

Véi mach ba pha ba day ddi xting hoic
khong ddi xtmg c6 thé ding hai oatmét ndi day
nhu hinh 6. Cong suét ctia toan mach 1a:

P=P +P,=P +P, +P,
3. THi NGHIEM AO MACH DIEN BA PHA

Xuit phat tir co sé khoa hoc vé 1y thuyét
mach dién, két hop voi ky thuét 1ap trinh trén
MatLab bai bao da nghién cuu xay dung mé hinh
thi nghiém dé thyc hién mo phdng cho céc bai thi
nghiém Ly thuyét mach, trong phan nay s& trinh

bay céc thi nghlem vé “Mach ba pha d6i xtng va
khong dbi xtmg”.

Qua trinh thyc hién thi nghiém dugc thuc
hién theo so d6 nhu hinh 7. Sinh vién thuc hién
cac budc thi nghiém theo cac lién két chinh
trong so do, trong d6 sinh vién c6 thé xem bai
thi nghiém mau dé thun tién cho viéc lam thi
nghiém.

Thu vién
cac thiét bi Giao dié Mo bai~thuc
thi nghiém — ’a}‘l’, t‘f“ > hanh miu va
\_ thuc hanh ) chin chay mo phong
1
v /,'
(" Lép thiét bi /
thanh h [~ == =Y--x . ,/ A e
thli? hanhva | | P;hf‘,‘} “f}lll, E S
A~ ; sOliuthi . ___-
chay mo i nghiém :( ——-- Lienkéthé
\_ phong )\ T / ire

Hinh 7. So db qua trinh tién hanh thi nghiém

Trén co s k¥ thuat 1ap trinh trén ngén ngir
MatLab, bai bao xay dung cac bai thi nghiém ly
thuyét mach c6 giao dién chinh nhu hinh 8.

a Giao_dien_thi_nghiem a0 - oI
8R309Q -
_ﬁm Busbes
IIl 08| i LEM AO VE MACH BA PHA DOI XUNG VA KHONG DOI XUNG.
stwe
0§ Thy i b moch e iyt 4 Ko i mch i b s img 4
g ing v e i i i v
Lo | o T
02 xing il i,
il do g sl 1 3 p e iy | e, 2 watt.
Losusoutn| 1] 2o
02 04 06 08 Lip 083y i g tn iy o
e
ol s in e s 1t e ),
ahixing b it
u a2
[ | o oo
n
= 06 3. e ahniopin
A1 pch 3 b xing i ik 00
04 Moch 3pha 1 ximg i i s 8 iah 5.1
B . .
28 A
02 04 06 08 A
)
| T 2 1/ 2 [ O 5 Sl sa i
= il Mac 3 i i i c 500 s Hih 5.2
; i & - &
= 1
< >

Hinh 8. Giao dién thi nghiém - thuc hanh do lic méi
khoi dong

Trén giao dién chinh nhén vao Tab “Thu
vien” lay céac thiét bi dé ldp mach thi nghiém -
thuc hanh. Giao dién cac thiét bj nhu hinh 9.

1) Library: thuvien =T
File Edit View Format Help
Ded&| 2|4 2 nEm|
~
: a=—AAN—=
ontinuous|
R
povergui e
o J_ <
P e
b e G M [ = 0 %
VoltmetS Voltmeté Voltmet7 o -
o[ P o[Fusw 1 o[Furm P2 o[Fusn P2 M E
L&M
olup 1Bfe  elu@ 18] elUE 1B)e  elup 1B A
‘Wattmet Wattmet1 ‘Wattmet2 Wattmet3 _@1
ofn ale
Ps Psl Ps2 Ps3
ofl oI*UH) oI o[IU%
U 72 ) £ U 722 ) 722 el
slup 10 ojup m slup 10 slup 10e 3 phase AC
Powermet
ofI*U"(+) cosphip ofI1*U"(+) cosphil o |1*U*(+) cosphi2 o |I*U*(+) cosphi3
olup  1@feelua 1B ojue 18l elug  1G) I
Cosphimet i i i
- = B
190 g0
X A0
Lower Left .20
i

rong
Ready 100% Locked 7

Hinh 9. Giao dién céc thiét bi thi nghiém ao

Trén giao dién chinh duoc thiét ké véi
nhiéu tinh nang nhu: Chon cac bai thyc hanh
mau di co (co6 5 bai, mdi bai co6 nhiéu so dd
thi nghiém), thu vién cac thiét bi thi nghiém,
c6 thé luu va hién thi dir ligu cho mdi 1an 1am
thi nghiém.

Tur giao dién chinh nhu hinh 8 va thu vién
cac thi nghiém nhu hinh 9 ta c6 thé lp dat cac
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mach thi nghiém theo nhu ciu cin khao sat va
tién hanh khao sat dé thu nhap céc di liéu.

Bai bo trinh bay két qua thyc hién cac
thi nghiém &o: mach dién ba pha ddi xtmg du
Y, mach ba pha ddi ximg dau A va mach ba pha
khong d6i xtmg dau Y.

3.1. Mach dién 3 pha déi xirng ddu Y

Tur giao dién chinh nhu hinh 8 va thu vién
cac thi nghiém nhu hinh 9, tién hanh lép mach
dién 3 pha dbi xing ddu Y. So d6 thi nghiém
duoc lép dat tir chuong trinh nhu hinh 10.

File Edit View Simulation Format Tools Help

DISE&E| S DB ||| > npa [Nom CRERS s hEES®

20v

R3=100 Ohm

GetmH C3-2200uF
Fomrgul
Reac (100% [ [ode23s /
LS = s

Hinh 10. So d thi nghiém mach dién 3 pha di ximg
dduy

Tién hanh khao sat (chay chwong trinh) ta
duoc céac s6 liéu vé dong dién, dién ap, cong suét
hién thi trén cac thiét bi do nhu hinh 11.

FEile Edit View Simulaion Format Tools Help
A I e O | HERe: nEES

[—]

R1=100 Ohm L=t mH c1=2200 uF

‘,.y
@ M.. PN | (R
aee JW\fA—Jm’L-—-—{ (7-7
— R2=110 Ohm L2=1mH C2=2200 uF
1 —=| =
oy =l = [ 22 B Z]etmes
—-g - — A= LTI —]
R3=100 Ohm LB=1mH €3=2200 uF
L 5 i 0.00]
i es
o
s i [odez3: Y

Hinh 11. Két qua do céc s6 liéu thi nghiém mach dién
3 pha d6i ximg dau Y

C6 thé xuat cac s6 liéu thi nghiém va vé
cac dac tinh trén giao dién chinh nhu hinh 12:

S dics
T e m i moch iy Ko st mch i b ph s ing
g g 6 e i sih v

)+ i g (1),

b g i | v 2 vt
l L duieuin| 1 |f

o durghinghidn:

ot chuong roh ¢ t(s) L

] T
==
e | { |
W 45

3} ” \ [ e [ 8 Tout
143506403 1.41126403 2198 22002 22002 "
2 143506403 141126403 2198 22002 22002

< > =

() i am i ().

LICH

i

E]

E&w@@ B

=)
— u v ut (V)
Chon bai§ v Biishos.
i
T vien
S1. M0 i
T i o iy o Kl mch b e xing vk
Nobimau Y v Ko s g e 0ich i
‘ha dbi ximg dl ss0 (Y) vi df tam gide (8),
Vedothi o @ o
xing il i,
- o g sl ke ki | v, 2wt
Luudubeulan 1
0 o005 001 005 0@
Totchuong rion J t(s) B
L v i(A)
4
U1=2199725 V |
| Vatmet 2
o
ﬁn_m‘“ ‘ Swckeduinin
| ‘Mach 3 pha d6i ximg ndi hinh 30 c6 50 db sh Hish S.1.
o1 V4T 4
1411208W | 4
P 0005 001 005 002
0 l(s) 002
[ m | n [ B Tout
1 143500403 141126403 21998 22002 22002 A
2| 1430003 14ft2e03 2198 22002 22002 5 1
< > &) =) ‘

Hinh 12. a) Hién thj cac $6 lieu; b) cac dang séng cua
dién ap va dong dién

Trong qua trinh 1am thi nghiém thi cac két
qua co thé doc sb lidu tir cac dong hd hién thi
trén Giao dién mo phong (hinh 11), ciing c6 thé
doc va phan tich trén Giao dién chinh (hinh 12).
Két qua ciing ¢6 thé duoc trich xuat nhu bang 1.

Bang 1. Két qua do trong thi nghiém mach 3 pha ddi
xtng déu Y

Cong suat (W) | Dong dién (A) |  Dién ap (V)

Pl 1434951 (I, 220 |U,=U, 2200

1

P2 1411203 |I, 220 |U,=U,  220.0

2

L 220 |U.U, 2200

3

U, =U 381.1

BC 4

U = 0.0

n0
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Qua két qua thi nghiém ta nghiém lai dugc
quan h¢ gitra dién ap pha va dién ap day dung
nhu Iy thuyét da co.

3.2. Mach dién 3 pha déi xirng diu A

Tién hanh 1ap mach dién 3 pha dbi xing
dau A, so d6 thi nghiém duoc lip dit tir chuong
trinh nhu hinh 13.

m<:=;>1}|oo\> Bt [oms

H2ubss hEBES

Hinh 13. So d thi nghiém mach dién 3 pha déi ximg
diu A

Tién hanh khao sat (chay chuong trinh) ta
duoc cac sd lidu vé dong dién, dién ap, cong suét
hién thj trén céc thiét bi do nhu hinh 14.

B
Fle Edt View Smulatin Format Tooks Help

D\nné|x'hm<:=mr[~zr\r pa [Nomat

C2spon hEES®

Hinh 14. Két qua do cac s6 liéu thi nghiém mach dién
3 pha d6i xtimg diu A

C6 thé xuat cac s6 liéu thi nghiém va vé
cac dac tinh trén giao dién chinh nhu hinh 15.

o R G R

]
|

]
I
|
|

W

I B
[F= =

1 02
t(s)

e [ & u

LT TR

32 Mg 3 pha g i it i
Moch 3 s 65 ish g s i Hioh 52

1
2| rssovens u s«o: 2998 30004 2000

g xing diuso (1) o i (3.

dising i i

Watne, 2

g | Watmet v 2 W

53 Cie s b th i

5
e

] |E

x
8
4

[ B
0

0.005 001 0015 0.02
ts) B

T 2

T2 N |

1| 19500003 190150003 2999
2| 1ss00e3 1s3seds 20898

LT

Q

3000 30004 174
aoe as 17

i

Mach 3 pha i ing i i g 500 e Hih

[«

]

Hinh 15. Hién thi cac s6 liéu va cac dang song cia
dién ap va dong dién

Két qua ciing c6 thé duoc trich xudt nhu
bang 2.
Bing 2. Két qua do trong thi nghiém mach dién 3 pha

d6i xtmg ddu A

Cong suit (W) | Dong dién (A) | Dién ap (V)

P, 1950008 |I,=1 3.00 |U, 381.05

P, 1931.498|I =1, 3.00 |U, 381.05
=1, 3.00 |U. 381.05
I,=1, 173 |U_=U 38105
I,=1 173 |U,=U, 381.05
I.,=1 173 |U,=U, 381.05

Qua két qua thi nghiém ta nghiém lai dugc
quan hé dong dién pha va dong dién day dung
nhu 1y thuyét da co.

3.3. Mach dién 3 pha khéong ddi xirng dau Y,

Tt giao dién chinh cta chuong trinh va
thu vién cac thiét bi, tién hanh lap mach dién 3
pha khong d6i xtmg (ngudn d6i xtimg, tai khong
d6i xtng) ta duoc so dd thi nghiém nhu hinh 16.
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C1

Fle Edt View Smultion Format Tools Help

DIEHS sDB|E ¢ |2|> aps | [Noma CREpeE RBES

= |r:|1

=

N ] r AN~ T
"“ ”') R1=220 Ohm
L1-1000 mt
=
—
7 |
nmm
i { T —— ——]

: 12280 e 12=10 mH (C2=2200 uF

l:! m« =)
A-Mm-m = E—
“ 49 Aroaness R3=100 Ohm

Gel0mH CI-2200uF

Rn=220 Ohm

1
-~

1 === =

Hinh 16. So d6 thi nghiém mach dién 3 pha khong
d6i xtmg déu 'Y,

Tién hanh khao sat, thuc hién chuong
trinh ta duoc cac s liéu nhu hinh 17.

R1=220 Ohm

L1=1000 mH

e, B

m
=] e
" = ju—
"'”""" £ = va/\/—-—-mlf\—-——{ —
—Ilu 10] ""'“‘2 R2=100 Ohm = uf
B -8 ——mr —
= =] =
Bl
VY —— % — T
R3=100 Ohm L3=10 mH €3=2200 uF @
oz
—
1 =
==

Hinh 17. Két qua do céc sb liéu thi nghiém

Trong qué trinh 1am thi nghiém, cac két
quéa c6 thé doc tir cac dong hd hién thi trén giao
dién mod phong, cling co thé doc va phan tich trén
giao dién chinh nhu hinh 18.

H
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= TN ==

Bsdos

[ o g e e g i 1 vt st
00 01 055 02 | saNem
R 0 o o Lot mc b sty
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e
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Hinh 18. Hién thi cac s6 liéu va cac dang séng cia
dién ap va dong dién

Khi thay d6i gia tri dién tré R ta duge két
qua nhu bang 3.

Bang 3. Két qua do trong thi nghiém mach 3 pha
khong dbi ximg

U nn

U1 |12 | U3 trung [trung| I1 |pha |pha
phaA [phaB [phaC ftinh | tinh phaA| B | C
I V) |0 |0 M) @A) @A A
917320471 ]18409 7235) 033] 0.52) 2.05] 1.84
29005 2107117891 715 033] 084 2111

2851200.20] 1816 6631 03] 0.4 201] L714] 0.617] 0827 120
292.86222.721166.27 7707 035] 0.84| 223) 1.66] 0.522| 0932] 0964] 150
1
1
1

Rl
®)
0938] 0958] 410
78] 0761) 093] 0363 3%0

CosPhi2
CosPhi3

=
oo [(CosPhil
by

!
300.67|229.33|157.15 8659] 0.39] 055) 229] L57] 0.301] 0.919] 0955 50
303.25\230.87|13425 9142| 042) 097) 231] L34] 0.209) 0.811] 0548 10
306.35|231.09)153.74 9253| 042) 098] 231] L54] 0.191) 0.909] 0546 1

e [ | e | e e [—

4. KET LUAN

Phan mém thi nghiém - thyc hanh 4o c6
ndi dung thi nghi€ém phong phu, linh hoat nén
gitp sinh vién nim duoc nhidu kién thirc bd ich
va rén luyén tot k§ nang thi nghiém - thuc hanh.
V6i céc thi nghiém 4o, ddy 1a cong cu rét hitu ich
ho trg tich cuc trong cong tic giang day, giang
vién dé dang gan cac tiét giang 1y thuyét vi thuc
hanh ngay cé khi & trén 16p hoc. V&i phan mém vé
cac thi nghiém 4o duoc xay dung s€ 1a mot trong
nhiing giai phap gitp nang cao chat lwong dao tao.

Phan mém thi nghiém - thyc hanh 4o ciing
s€ dong gop mdt giai phap cong nghé linh hoat
va hién dai. Qua do giup co sé dao tao dat dugc
hiéu qua:

- Tiét kiém duogc kinh phi dau tu thiét bi.

- Tiét kiém duogc kinh phi mua vt tu tiéu

hao phuc vu thi nghiém hang nam.

- Tiét kiém dugc kinh phi duy tu, bao dudng.
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Study design and manufacture of XR2206CP multi-functional
generator for training and research at university
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ABSTRACT

Standard signals such as sines, triangles, squares, etc. play an important role in learning and studying
electronic circuits. However, the provision of standardized signal generators for the Electronic Laboratory at the
university is limited due to its high cost. This article studies the features of the XR2206CP IC for the design and
manufacture of multimode signal generators. Experimental results show that the generated signals ensure standard
waveform, stable frequency, low nonlinear distortion and good load carrying capacity. Manufactured products
ensure quality, low cost and meet the purpose of generating standard signal sources for study and research in the
field of electronic circuits.

Keywords: Function generator, signal generator, XR2206.
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Nghién ctru thiét ké va ché tao may phat ham da nang
dung vi mach XR2206CP phuc vu céng tac dao tao
va nghién ctru & trwo'ng dai hoc

Bui Quang Binh"’, Pao Minh Hung?

'Khoa Vit Iy, Truong Dai hoc Quy Nhon
’Khoa Ky thuat va Cong nghé, Trueong Dai hoc Quy Nhon
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TOM TAT

Céc tin hiéu tiéu chuan nhu sin, hinh tam giac, hinh vudng... dong mot vai trd quan trong trong viéc hoc tap

va nghién ctru cac mach dién tir. Tuy nhién, viéc trang bi may phat tin hiéu chuan cho cic phong thi nghiém Dién

tir & truong dai hoc con han ché do chi phi cao. Bai viét nay nghién ctru cac tinh ning cua vi mach XR2206CP dé

thiét ké va ché tao may phat tin hiéu da ning. Céac két qua thuc nghiém cho thay céc tin hiéu tao ra dam bao dang

song chuan, tan s6 6n dinh, méo phi tuyén thap va kha nang chiu tai tot. San pham ché tao dam bao chat luong,

gi4 thanh thap va dap ing duge muc dich tao ngudn phat tin hiéu chuin phuc vu cho hoc tap va nghién ctru trong

linh vuc mach dién tir.

Twr khéa: Mday phat tin hiéu, may phat ham, XR2206.

1. PAT VAN DPE

Trong linh vyc DPién tir hoc, viéc nghién
ctru, thtr nghiém va danh gia cac mach dién t
luon doi hoi cac tin hiéu chudn nhu: sin, tam
giac, vudng... Céc tin hiéu chuin duoc dua dén
ngod vao cua mach - h¢ théng dién tr, & ngod ra
nguoi ta thu tin hiéu sau xir 1y, dem dbi chiéu
vO1 cac tin hiéu chuén, tir d6 dua ra nhitng danh
gia chinh xac vé dic tinh cia mach - hé théng
dién tr d6. Hién nay, cac may phat tin hi¢u chuén
dugc cac hing dién tir danh tiéng nghién ctru
thiét ké va ché tao co chat luong tbt, d6 6n dinh
va tin cdy cao. Tuy nhién, cac san phAm nhu vy
thuong co6 gia thanh rat cao,” cac truong dai hoc,
cao dfmg o Viét Nam kho chép nhan duogc. Trudc
tinh hinh d6, chung toi da nghién ctru va ché tao

thanh cong may phat ham da ning trén nén tang

* Tac gia lién hé chinh.
Email: buiquangbinh@gqnu.edu.vn

vi mach XR2206CP. May phat ham da nang cé
thé tao ra cac tin hiéu chuan nhu: Sin, Tam giac,
Vuong, AM, FM, FSK, dap trng muc dich va yéu
cau str dung trong cac phong thi nghiém & truong
dai hoc.

2. GIOI THIEU VE VI MACH XR2206CP

2.1. So @6 khoi chire ning va cac thong sé k¥
thuat co ban

- XR2206CP la vi mach chuyén dung, c6
kha nang tao ra cac dao dong hinh sin, tam giac,
vuong... c6 d6 chinh xac va do 6n dinh cao. Tan
sb céc tin hiéu & ngo ra duoc déng bo va co thé
duogc didu chinh d& dang trén pham vi rit rong,
trong khi van duy tri d6 méo phi tuyén thap.¢

Vi mach XR2206CP gdm 4 mach dién co
ban: Mach VCO, mach nhan va sta dang song
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sin (Multiplier and Sine shaper), chuyén mach
dong dién (Current switches) va mach khuéch
dai dém. So dd khéi chirc nang cua XR2206CP
duoc cho nhu hinh 1.

Ny
AM Input | 1 15 I
l | Symmetry

2 15 Adjust
Sine/ramp Output | Multiplier |

and
Multiplier Output | 3 {14 I

Sine

Shaper

Waveform
Adjust
- @ =]
Timing E E v
Capacitor C E 1 Sync./square

Output
Timing Resistor Ry |'.l' ———
Current

10 I Reference Bypass
] h ‘_L_:l
Timing Resistor R, 8 — Swidis 9 FSK Input

Hinh 1. So db khdi chirc ning va ky hiéu chan cia
XR 2206CP

- Céc thong sb k¥ thuat co ban (f= 1 kHz,
V.= 12V)®

+ Dai dién ap ngudn cung cap: (10 = 26) V
hodc (5 ++13) V.

+ Cong sudt tiéu tan cuc dai: 750 mW

+ Tro khang ra: 600 Q.

+ Dai tan s6: 0,01 Hz + 1 MHz.

+ D¢ chinh xéc tan sb: + 2%.

+PD06 méo phi tuyén song sin: (0,5 = 1,5)%.
2.2. Nguyén ly phat dao dong

- Mach dao dong diéu khién bang dién ap
VCO: day 1a mdt mach tich phan cho ra dién ap
dang xung tam giac.? c6 tan s6 dugc diéu khién
b::ing dién ap vao VCO. Khi VCO hoat dong, tu
dién dinh thoi C gitra chan 5 va 6 s€ lién tuc nap
va phong dién qua dién tro dinh thoi R nbi véi
chan 7 hoac chan 8. Viéc thay dbi trj sb tu dién
Cvadién tré R lam thay ddi dong dién dinh thoi
vao VCO, tir d6 1am thay ddi tan sd xung tam
gidc & dau ra*? theo cong thirc:

1
f=37C (1)

- Mach nhén va sta dang song sin: Mach
nhan nhan tin hi¢u vao tir ngd ra cua VCO co
dang xung tam giac, sau khi xur ly, tin hi¢u dugc
dua ra chan 3 va chan 2. Khi chan 13 va 14 ha,

cac xung tam giac duoc dua dén ngd ra. Khi
gitra cac chan 13 va 14 ¢o6 di¢n trd vai tram ohm,
mach nhan s€ giéi han dinh cia xung tam giac va
bién ddi chung thanh cac xung hinh sin.?

Hé sb khuéch dai cua cac mach khuéch
dai vi sai trong mach nhan ti 1€ thuan voi dién
ap ¢ chan 1.2 Do vay, bién d6 dién ap ra ¢ chan 2
thay dbi ti 1& voi dién ap ¢ chan 1. Didu nay gitp
cho XR2206CP c6 kha ning didu ché bién do.

- Chuyén mach dong dién: dung dé lya
chon di¢n trd dinh thoi trén chan 7 hay chan 8
lam dién tré trong mach nap, phéng cua tu dién
C. Cac chuyén mach dong dién duoc didu khién
bé’lng tin hiéu vao chan 9. O ché d6 phat FSK, tin
hi€u dang xung vudng dua vao chan 9 s€ luan
phién lya chon dién tré dinh thoi & chan 7 va
8 dua vao VCO. O ngd ra trén chan 2, ta nhan
dugc tin hiéu 6 2 tan s6 f, va f, khac nhau®, theo
cac cong thuc:

flz_ fz = — (2)

- Mach khuéch dai dém: nhén tin hiéu ra
tro khang cao & chan 3, bién d6i thanh chinh no,
nhung c6 trd khang thap 600 Q dwa dén chéan 2.

3. THIET KE VA THI CONG MAY PHAT
HAM DA NANG

3.1. Thiét ké h¢ thong

Yéu cau: May phat ham da nang tao ra cac
tin hiéu dang: Sin, Tam giac, Vuong, AM, FM,
FSK. Dai tan s6 tin hiéu ra diéu chinh duoc tir
300 Hz + 300 kHz, hién thi trén man hinh LCD.
Bién d6 dién ap cac dang song co ban diéu chinh
duoc dén 5V, dong dién ra dén 50 mA. Do méo
hai song sin toan dai dudi 5%.

Tir yéu cau dit ra, chung t6i di xay dung
so d6 khéi cua hé thdng nhu sau:

Hién thj

Khuéch dai

Dao dong - Suy gidm

—> Output

11111

Ngudn DC

Hinh 2. So d6 khéi hé thong méay phat ham
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- Khéi dao dong: dung XR2206CP tao ra
céc dang song co ban va song diéu ché 6 tan sb
diéu chinh duoc theo yéu ciu.

- Khéi khuéch dai - suy giam: dung cac vi
mach thuét toan khuéch dai dién ap tin hiéu 1én
mirc yéu ciu, sau d6 phan 4p dé suy giam theo
nhu cau st dung.

- Khéi hién thi: dung vi diéu khién dém sb
xung trong mot don vi thoi gian, hién thi thanh
tan s6 trén man hinh LCD 16x2.

- Khéi ngudn DC: tao ra cac dién ap ludng
cyc dbi xtng £5V va £15V.

3.2. Thiét ké va thir nghi¢m cac khoi chinh
3.2.1. Khéi dao dong

So d6 mach dién chi tiét ciia khdi phat dao

dong cho nhu hinh 3.

9
AM o B
Input
Ram VRs
1 16
sV =
o 15
VR,
VR; 3 VRs
14
sw
—a PEY I
5V
2V - XR 2206CP L
5 - -5V
—=
Ry
11
10
o b—= FSK

Input I

Hinh 3. So do chi tiét mach phat dao dong dung
XR2206CP

- Chan 1: nbi véi dién tré R, = 22 kQ
voi mass (0V). Tu dién C,,, = 1 pF d€ nhén tin
hi¢u diéu ché & ché do phat AM. Céc gia tri R,
va C,, dugc chon dé dam bao phan luong tin
hiéu diéu ché di vao chan 1 & ché d6 phat AM,
ddng thoi van gitt 6n dinh ¢ ché d6 phat song
sin, tam giac.

- Chéan 2: dua tin hi¢u ra c6 dang: sin, tam
giac, AM, FM, FSK

- Chan 3: dua tin hiéu ra tuong tu nhu
chan 2 nhung c6 trd khang ra cao. Diéu nay, cho
phép tao mach khir dién ap 1éch khong ngd ra va
diéu chinh bién d¢ dién ap. Chiét 4p VR, = 1 MQ
ding dé diéu chinh muc dién ap bu léch khong

(Offset DC Voltage) ngd vao. Chiét ap VR, =50k
ding r& mach tin hiéu xudng 0V, gitp diéu chinh
bién d6 dién ap ra ¢ chan 2.

- Chan 4: ni véi ngudn Ve =15 V. Qua
thir nghiém, chung t6i chon nguon cung cap mot
chiéu ludng cuc dbi xtng Ve =45V dé vira
dam bao tin hi€u ra d6i xung qua muc 0V,
vira dam bao tin hiéu c6 do 6n dinh cao va
méo hai thap.

- Chan 5 va 6: ndi thong bdi tu dién dinh
thoi C.

- Chéan 7: ndi véi dién tré dinh thoi R,
xudng ngudn Vie=-5V

Theo nguyén Iy vi mach XR2206CP, tin s6
cua dao dong tam giac & VCO phu thudc vao tri
sb cua tu dién C va dién tré R, theo cong thirc (1).
Voi yéu cAu vé tan sb ra, dé thuan tién cho su
dung, chung toi chia thanh 3 dai tan s hep: dai 1
(300 Hz + 3 kHz), dai 2 (3 kHz + 30 kHz), dai 3
(30 kHz + 300 kHz).

O déi 1, chon C=C, = 0,1 pF:
+Khif =300 Hz,
1

Rymax = = = 33,33 kQ
tmax = ¢ . .C, 300.0,1.10-°
+Khi f,_ =3 kHz,
1 1
=3,33kQ

R i = =
tmin =g Cy 3000.0,1.10-6

=> R, thay d6i trong khoang 3,3 kQ +
33,33 kQ.

+ Do tan s6 & cac dai 2 va 3 lan luot gap
10 va 100 1an tan s6 ¢ dai 1 nén véi ciing khoang
bién doi cta R, céc tu dién C, va C, lan lugt 1a
0,01 pF va 0,001 pF.

+bigntro R, =1 kQvaC,, =1 uF dung
dé tiép nhan tin hiéu diéu ché & ché do phat tin
hiéu FM.

- Chan 9: tiép nhan tin hiéu diéu ché & ché
do6 diéu ché FSK.

- Chan 8: ni véi bién tré VR, = 50 kQ va
nbi véi ngudn Vee=-5V. Bién tro VR, dung dé
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thay d6i dién tré dinh thoi R, diéu chinh tan sb
khoa dich tan f, & ché do FSK.

- Chan 11: day la collector h¢ cua transistor
& tang ra (hinh 1). Viéc ni chan 11 véi dién tro
kéo Ién (pull-up resistor) R, = 10 kQ lén ngudn
+5 'V, tao cho ngd ra chan 11 ¢6 dang xung vudng
khi transistor dong, ngit.

- Chan 12: nbi nguén V.= -5 V.

- Chén 13 va 14: néi qua bién tré VR, =
500 Q nbi tiép véi chuyén mach SW. Khi SW
dong, tin hi¢u ra chan 2 la song sin. Khi SW
ngat, tin hiéu ra 1 song tam giac. Bién tro VR,
dung diéu chinh dang song sin dé it méo nht.

- Chan 15 va 16: Chiét 4p VR, = 20 kQ
dung dé diéu chinh tinh déi xtmg hinh hoc cta
song hinh sin, tam giac.

3.2.2. Khoi khuéch dai - suy gidm

Khéi khuéch dai - suy giam co nhiém
vu khuéch dai tin hiéu 1én dat mic yéu cau. Dé
thyc hién nhiém vy d6, ching t6i chon vi mach
TL082%, ¢6 2 bd khuéch dai thuat toan (OA). So
d6 chi tiét mach khuéch dai - suy giam duogc cho
nhu hinh 4.

Tir chdn 2 va 11
(XR2206)

TLO82 =0Ax 2

VR,

-15v

Hinh 4. So @6 mach khuéch dai - suy giam

- Pé khuéch dai tin hiéu dat mirc yéu clu,
ching t6i ding khuéch dai thuat todn OA mic
kiéu khuéch dai thudn, c6 hé s6 khuéch dai dién
ap K =11. H¢ s6 khuéch dai mach khuéch dai
thuén tinh theo:!

K=1+ 2 3)

Chon R, = 10 kQ = > R, = 100 kQ. Chiét
ap VR, = 10 kQ dung dé dicu chinh bu di¢n ap
léch khong ¢ ngd ra cho may phat, con R, = 1 MQ
gitp giam anh hudng cua mach bu léch khong
dén mach khuéch dai OA..

- Bé diéu chinh bién do tin hiéu ra theo
nhu cau str dung, chiing t6i ding OA, mic kiéu
khuéch dai lap, diéu chinh dién ap bang chiét ap
VR, = 10 kQ. Mach thuét toan OA, vura 13p lai
dién ap ngd vao, vira tao tré khang ra thap cho
hé théng.

3.2.3. Khoi hién thi
Khdi hién thi gdm: mach tao xung vudng
don cuc va mach dém tan - hién thi LCD.

- Mach tao xung vudéng don cuc: dung vi
mach LM393, gdm 2 mach so sanh tuong tu, bién
d6i xung vudng ludng cuc ddi xtng tir chan 11
ctia XR2206CP dua dén thanh xung vudéng don
cuc, cung cap cho mach dém tan sb (Hinh 5).

LM393 OV,

Tir chan 11
(XR2206)

Mach
dém tan

Hinh 5. So ¢ mach tao xung vudng don cuc

- Mach dém tan s6 va hién thi: Mach dém
tan s dung vi xir 1y PIC 16F877A, lap trinh
bang ngdn ngit C v6i thach anh tao xung nhip
tan s6 4 MHz. Két qua xir Iy dugc hién thi thanh
s6 do tan s tin hiéu ra trén man hinh LCD 16x2
c6 tich hop san bo vi diéu khién HD44780.

RST 5 v
axol L= 2 e
sw
o 3
1our

Hinh 6. So dd mach dém tan va hién thi

3.3. Thi cong, lip rap mach dién va déng voé

Trinh ty cac cong doan thi cong may phat
ham VLQ300 (Hinh 7) nhu sau:

- Thiét ké mach in bang phan mém OrCAD
Layout Plus (mach dao dong, mach khuéch dai -
suy giam, mach tao xung vuong don cuc va
mach ngudn DC) va phan mém Altium Designer
(mach dém tan va hién thi).
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- In so @ mach in 1én phip dong.

- Rira mach in.

- Han linh kién l1én mach in.

- Lép rap bang diéu khién gom:

+ Man hinh LCD.

+ 2 chuyén mach xoay: chuyén mach chon
dai tan (Frequency Range) va chuyén mach chon
chure nang (Function).

+ 2 nam diéu khién tan sd f, (I nim didu
khién tho, 1 nim diéu khién tinh).

+ 2 nim diéu khién bién do song (1 nim
khuéch dai, 1 num suy giam).

+ Cac ngd vao AM, FM, FSK cung véi 1
nim diéu khién tan s6 f;

- bong vo: Vo kim loai ¢6 kich thude:
210 mm (W) x 100 mm (H) x 180 mm (D).

3

Hinh 7. May phat ham da nang VLQ300
4. KIEM NGHIEM VA THAO LUAN
4.1. Két qua kiém nghi¢m
4.1.1. Ché dé khéng tai
Céc thong s song phat ra:
- Tan sb: 283 Hz +295,2 kHz
- Bién d6 song (f=1 kHz):
+ Song hinh sin: 50 mV_+194V_

+Song tam giac: 70 mV +26,4V

+ Séng vudng ludng cuc dbi xing:
552mV_+270V

pp pp

+ Song vudng don cuc: 4,96 v

- 6 chinh x4c tan sd cua mach hién thi:
+0,05%.

- P6 méo hai téng cong (THD):

THD < 2,72% (theo cach do cua Gary
David va Ralph Jones.* ®°).

- Po dbc suon xung vudng (f = 1 kHz):
Rise time: 920 ns, Fall time: 210 ns

- Tro khang ra: ~ 100 Q

- Dong dién ra cuc dai: 60 mA (theo
datasheet ciia TL082)’.

oD 24-01:(,'1'8 8119 W U m W MEASURE |
Rise Time
1:279.0us
2:chan_off

MOCID \ o v I8V OB
W2Seus WCHI EDGE J/ 2
SBdnl

W 24-0ct’18 @130 Trigh ;IO
Rise Time
1:382.0us —
2chan of f

4 Voo
. 4U

Hinh 8. Do bién d¢ song: sin, vudng, tam giac
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4.1.2. Ché dé cé tai

@ 23-0c0°10 13199 Trigy ;L [TEIEIEID

Tai thir 1a mach khuéch dai ding transistor
C1815 méc CE (Hinh 11). Tin hiéu vao hinh sin.

Channel 2

-Tansb =1 kHz,

+ Khi khong tdi: Bién d6: U = 1,00 Vo
Do méo hai tong cong: THD = 1,05%
+ Khi ¢6 tai: Bién do: U = 0,984 v,
Do méo hai tong cong: THD = 1,46%

S 24-0c0'18 941 Trigh S

Hinh 11. Mach di¢n thtr tdi cho may phat ham VLQ300

- Tan s6 f= 10 kHz
+ Khi khong tai: Bién do: U = 1,00 v,
Do méo hai tong cong: THD = 1,53%
+ Khi ¢6 tai: Biéndo: U = 1,00 Vpp

Do méo hai tong cong: THD = 1,78%
e - Tan s6 f= 100 kHz
' B + Khi khong tai: Bién do: U, = 1,00V _
Do méo hai tong cong: THD =2,48%
+ Khi ¢6 tai: Bién do: U = 1,00 Vpp
Do méo hai tong cong: THD = 2,48%

i

M2.5us

MAIN
CH1 =1V CHZ ~ Seamy
e 26-0ct’10 15142 Trigd L FIINTE

11-Dec’18 7138 Trigh i JEIFNENT
b
Vavg
1:272m0
2ichan of f
Vpp
1:25.20

Hinh 12. Do & ché d6 c6 tai véi tin hiéu dang sin tai

Hinh 10. Méo céac dang song: sin, vudng, tam gidc tan sb 1 kHz
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(Po bang may hién song k¥ thuat sb Gwinstek
GDS 2062, c6 @ chinh xac £2%, '° tai phong
thi nghiém Khoa Vat ly, Truong Dai hoc
Quy Nhon).

4.2. Thao luan

- Tan s6 cuc dai chi dat xép xi 295 kHz la
do & tan s6 nay, dién dung ky sinh lam tang tri
s6 dién dung dinh thoi C, ddn dén lam giam tan
s6 dao dong ra.

- O khoang tan s 180 kHz + 295 kHz,
song tam gic bi “tron dinh” va giam do tuyén
tinh, song hinh sin xuét hién “mau nhon” tai dinh
lam méo dang song. Nguyén nhan 1a do phan tir
chuyén mach dong dién trong XR2206CP c6 thoi
gian chuyén mach 16n, téc d6 dap tmg khong du
nhanh so v6i chu ky song ra.

- Tir tan s6 150 kHz tro 1én, séng vudng
bét dau bi bién dang ¢ dinh duéi. Cac dinh xung
kém bang phang. Két qua nay duoc coi 1a do gisi
han vé dai tin cua cac vi mach XR2206CP va
TLOS82.

- Bién d6 séng sin giam nhe tir tan s6 10
kHz va bit dau giam manh tir tan s6 150 kHz.
Dén tan s6 295,2 kHz, bién do song chi con 9,44
Vo Diéu nay 1a do anh hudng cua cé}c diff:n dung
ky sinh ¢ ngd ra cta cac vi mach ¢ tan so cao.

- O ché d6 mang tai (trd khang vao khoang
8,8 kQ), tin hiéu sin & tan sb 1 kHz co bién do
giam nhe (gidm 1,6%), d0 méo hai tdng nhe (1én
muc 1,46%) so voi khi khong tai. Trong khi do,
& cac tan s6 10 kHz va 100 kHz, khong thay co
sut giam muc bién d9 va do méo hai c6 tang lén
nhung khong vugt qua mirc yéu cau d6 méo toan
dai so vdi khi khong tai. Su khac biét ¢ day la
khong dang ké, cho thay kha ning chiu tai cua
may kha tot.

- Mic du con mot sd han ché vé cac
thong s6 ky thuat nhu dd néu, may phat ham
da nang thiét ké va thi cong trén co s¢ vi mach
XR2206CP, vé co ban, da dat dugc cac yéu cau
k¥ thuat dé ra. Nho st dung céc linh kién san c6
trén thi truong Viét Nam nén san pham co gia
thanh thap, chi bang 1/4 so voi san pham ciing
loai trén thi truong. Pay dugc coi 1a mot trong
nhitng vu diém ciia may phat.

5. KET LUAN

Vimach XR2206CP la vi mach chtrc nang,
chuyén ding dé tao ra cac dao dong co ban véi
d6 chinh x4c va 6n dinh tan sd rat cao, d6 méo
hai thip. Dang séng & ngd ra c6 thé duoc diéu
tan, diéu bién va diéu ché sé theo phuong thirc
khoa dich tan. Tan sb dao dong co ban co thé
duogc diéu khién trén mot dai rong. Bién do dao
dong ngd ra c6 thé dugc diéu chinh kha 1on. Trén
co sO nghién ctru cac tinh nang ctia XR2206CP,
chung t6i da thiét ké va ché tao thanh cong may
phat ham tao ra cac dang song nhu: sin, tam giac,
vuong (d6i ximg hodc khong dbi ximg), AM,
FM, FSK c6 tan s diéu chinh dugc tir 300 Hz +
300 kHz, bién dd diéu chinh tir 30 mV + 10 V,
dd méo hai song sin dudi 2,72%. Tu thanh cong
nay, chiing toi s& tiép tuc nghién ctru, hoan thién
va nang cap hé théng dé mo rong dai tan sb va
nang cao cong sudt ciia tin hi¢u ra.
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ABSTRACT

This paper presents a design of the experimental system to manage, control and monitor the low voltage
networks. Voltage and current sensors are used to send the voltage and current signals to Arduino board and to
measure all necessary electrical quantities. Then, they will be calculated and proceeded to export all outputs such as
voltage, current, active power, reactive power, energy, etc. to LCD display, monitoring program screen to manage
and monitor. The function of transfering and receiving the data via the wifi Internet is exploited to design softwares
on a smartphone to manage, control and monitor the system operation. In addition, other functions including
demand side management (DSM) and over/under voltage protection are also implemented into the system. The
experimental results shown in this paper indicate that the system operates reliably and accurately.

Keywords: Arduino wemos, control, monitoring, DSM, over/under voltage.
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Nghién ctru thiét ké hé thong thuwc nghiém quan ly, diéu khién
va giam sat dién nang théng minh

Nguyén Thanh Binh'2, V4 Xuan Tri?, L& Viin Tho®, Ngé Minh Khoa*"

"Hoc vién cao hoc K20, Khoa Ky thudt va Cong nghé, Truong DPai hoc Quy Nhon;
’Trung tdm GDNN-GDTX Hoai Nhon, Binh Dinh;
3Sinh vién K38, Khoa Ky thudt va Cong nghé, Truong Dai hoc Quy Nhon;
‘Khoa Ky thudt va Cong nghé, Truong Pai hoc Quy Nhon

Ngay nhdn bai: 20/05/2019; Ngay nhan dang 20/06/2019

TOM TAT

Bai b4o nghién ctru thiét ké hé théng thuc nghiém nhim quan 1y, diéu khién va giam sat dién ning cua cac
phu tai dién ha ap. Cac cam bién dién ap, cam bién dong dién xoay chiéu dugc sir dung dé dua tin hiéu vao bo
mach Arduino nhim do luong cac dai lugng can thiét. Sau d6 tién hanh tinh toan, xu ly dé xuét cac két qua dau ra
mong mudn ching han nhu: dién 4p, dong dién, cong suét tac dung (CSTD), cong suit phan khang (CSPK), dién
nang tiéu thy,... ra man hinh LCD, 1én giao dién ctia chuong trinh diéu khién va giam sat. Tinh ning truyén - nhan
dit liéu théng qua mang truyén thong internet wifi dugc khai thac ing dung dé thiét ké cac chuong trinh phan mém
trén smartphone nham quan 1y, diéu khién va giam sat toan bo hoat dong cua hé théng. Ngoai ra mét sé chirc ning
khac bao gébm quan 1y nhu cau phuy tai (DSM) va bao vé qua/thap ap ciing duoc tich hop trong hé thong. Cac két
qua thyc nghiém véi mot sb dang tai khac nhau dugc khao sat trong bai bao nay da cho théy su lam viéc tin cay
va chinh xéc ciia hé thong.

Tir khéa: Arduino wemos, diéu khién, giam sat, DSM, qud/thdp dp.

1. PAT VAN PE dung cac thiét bi trong gia dinh hay co quan, dan
Cling véi su phat trién cia nén kinh t& dit dén nhiéu thiét bj hoat dong khong can thiét, gay
nude, nhu cau vé tiéu thu dién ning ngay cang lang phi nang luong dién va tang (fhi phi dién
cao trong khi kha ning cung cdp dién con rat cho gia dinh, co quan. Trong cugc song hién dai

nhiéu khé khin, tir d6 van dé st dung dién tiét ngdy nay, quan Iy va giam sat di¢n nang la yeu to

kiém, hiéu qua tré thanh van dé cap bach. Viéc
y thic tiét kiém dién cua ngudi dan chua duoc
nang cao, cac bién phap dé ra dé tiét kiém dién
con kha it va viéc ap dung né vao thyc tién con
nhiéu bat cap. Pé tiét kiém dién phu thudc ¢ 2
yéu t6: thiét bi dién va thoi quen sir dung cua
con nguoi. Nguoi dung thuong ban ron voi cong
viéc nén it c6 thoi gian giam sat duoc viéc su

*Tac gia lién hé chinh.
Email: ngominhkhoa@gqnu.edu.vn

v0 cung quan trong va cang quan trong hon trong
san xuat va kinh doanh ciia doanh nghiép. Mot
bai toan dat ra cho cac nha quan 1y 1a lam sao
quan ly toa nha, nha may hay xi nghiép ciia minh
mot cach hidu qua nhat nham dé tiét giam chi
phi, tiét kiém nang luong & muc tdi da, tao diéu
kién thuédn lgi cho doanh nghiép trong nhiing
hoat dong kinh doanh. Phuong 4n tdi wu hién
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nay la thiét 1ap hé thong tu dong quan Iy va giam
sat dién nang tur xa.'?

Hién nay, Arduino 1a mot dang ma nguén
mo duge st dung dé xdy dung cac ung dung
dién tu twong tac voi nhau hodc véi moi truong
dugc thuan loi hon.>* Arduino giéng nhu mot
may tinh nho dé ngudi ding 6 thé lap trinh va
thuc hién cac dy an dién tor ma khong can phai
¢6 cac cong cu chuyén biét dé phuc vu viée nap
code. Do d6 cac modun cua bo mach Arduino,
modun cam bién dién ap xoay chiéu, mddun cam
bién dong dién xoay chiéu, modun role dong cat
mach dién, moédun wifi ctia Arduino, médun hién
thi LCD,... s& duoc nghién ctru lya chon dé thiét
ké trong bai bao nay.

2. THIET KE PHAN CUNG

Trong bai bao nay, tac gia tap trung di vao
thiét ké hé théng quan 1y va giam sat dién ning
cho ddi tugng 1a mang dién mot pha 220VAC.
Phan mach lyc dugc thé hién nhu hinh 1(a),
trong d6 c6 mot mach ngudn va hai mach tai (tai
1 va tai 2). Céc tin hi¢u dién ap, dong dién trén
c4c nhanh dugc thu thip thong qua cam bién
dién 4p (ZMPT101B) va cac cam bién dong dién
(ACS712) va dua vé bo xir Iy trung tdm (Arduino
Wemos) cua hé théng.>” Sau khi xir 1y tinh toan
céc thong sé dau ra, bd xir Iy trung tim s& dua
tin hiéu dé diéu khién céac role dong/cét cac mach
trén so d0 mach lyc. Sau khi thiét ké so do lap
rap chi tiét, cac tac gia tién hanh 1ap rap hé thong
thuc nghiém nhu hinh 1(b).

Nguf‘m
220VAC

> Hg thong .
< | qunly, !
diéu khién

Lo vagidmsat
dién nang

b ¢ ......................... >| thong minh

Chii thich:
1: Arduino Wemos R32

2: Cam bién dién ap ZMPT101B
3: Cam bién dong dién mach 1

4: Cam bién dong dién mach 2
5. Cam bién dong dién mach 3
6: Role dong/cit mach 1

+ | 7:Role déng/cét mach 2

| 8: Role dong/cit mach 3

j 9:LCD

10. M6 dun wifi ESP8266

™ 11: Ngd vao ngudn cép 220VAC
)W 12: Ngo ra | (chp tai 1)

PR (3: Ngd ra 2 (cip tai 2)

14: Cap USB két ndi may tinh

(b)

Hinh 1. (a) So dd mach luc cua hé théng thuc nghiém;

(b) Tong thé phan cimg ctia hé thong

3. THIET KE PHAN MEM

3.1. Co s& ly thuyét do lwong cac dai lwong
dién

Dién ap tri hiéu dung 1a gia tri trung binh
binh phuong ctia cic miu trong mot khoang thoi
gian 14y mau nao dé6®. Do dé, dién ap tri hiéu
dung U s€ dugc xac dinh nhu sau:

U = |23 02 (M
rms Ni:1 1

Trong d6: u, la mau dién ap thir i; N tong
s6 mau dién ap.

Gia sir dién ap xoay chiéu hinh sin & dau
ra clia cam bién dién ap ZMPT101B c6 bién do
la U_va goc pha ban dau bang 0 va duogc lay
mau boi bd chuyén dbi twong tu s6 ADC cua
Arduino véi thoi gian 1dy mau bang At dugc thé
hién nhu sau:

u(k) =U,, sin(koAt) (2)

Trong do: U_1a bién d¢ dién ap; o = 2nxf;
At 14 thoi gian ldy mau (s); k 1a mau thi k.

Khi d6 gia tri dién ap tri hi€u dung s la:

L2 3)
Urms: T Uy
2

Gia sir dong dién xoay chiéu hinh sin &
dau ra cta cam bién dong dién ACS712 ¢6 bién
dolal va goéc pha ban dau bang ¢ va dugc lay
mau boi bo chuyén ddi tuong tu sb ADC cua
Arduino Wemos véi thoi gian ldy miu bang At
duoc thé hién nhu sau:

i(k) =1, sin(koAt — o) “)
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Trong do: 1_1a bién do dong dién.

Do do, dong dién tri hi¢u dung I cua tin
hiéu dong dién s€ duogc xac dinh nhu sau:

Irms = _Zli (5)

Trong d6: 1, 1a mau dong dién tht i; N téng
s0 mau dong dién.

Ly thuyét cong sudt tire thoi duoc ap dung
dé x4c dinh CSTD P duoc tiéu thu béi cac tai. No
dugc xem 13 mot phuong phap chinh xac nhat dé
tinh todn CSTD trong mach dién xoay chiéu. Két
qué ludn ludn dang ddi véi tat ca cac loai tai khac
nhau: tai trd, tai cam, tai dung va tham chi la cac
tai phi tuyén c6 chira nhiéu thanh phan hai dong
dién. Cong sut tire thoi 1a tich cua dién ap tac
thoi va dong dién tirc thoi cua mach dién.®

p(k)=u(k)i(k) (6)

Trong dé: p(k) 1a cong sudt tic thoi & mau
thr k; u(k)=U_sin(kwAt) la dién ap & mau thir
k; i(k)=I_sin(kwAt - ) 1a dong dién & mau thir k.

Do d6, CSTD P duoc xac dinh b?mg cong
suat trung binh cua cong suat tic thoi trong
mot khoang thoi gian ldy miu va duoc xac dinh
nhu sau:

Py Dp()- 2w (i) ()

Cong suét biéu kién cia mach dién duoc
xdc dinh bang tich cta dién ap tri hiéu dung U__
va dong dién tri hiu dung I ctia mach dién do.
Do d6, sau khi da xac dinh dugc dién ap tri hiéu
dung U_ theo (3) va dong dién tri hi¢u dung I
theo (5), thi cong suit biéu kién s& dugc xac dinh

rms

nhu sau:
S=Upy, Xl (8)

Hé s6 cong suét dugc xac dinh nhu sau:
P
=— 9
cosPp =< 9)
CSPK duoc xac dinh nhu sau:
Q=+$?-p? (10)
bién nang ti€u thu dugc xac dinh nhu sau:

A=Pxt (11)

Start

e

usquare

Lquare =

Pinst =

Dgc u(k)
Poci(k)

usquare usqua.re + u(k)xu(k) k=k+1
i(k)xi(k)

I:qudn. l:qudu

Pinst = Pinst T u(k)xi(k)

<o >

Yes

Usquare Lsquare
Urms = N Irms = N
P
S = Unmoxlms S
N
A =Pxt cosp = P

Ul

Hinh 2. Gidi thudt do lwong cdc dai lwong dién
3.2. Gidi thuét do luwdng dai lwgng dién

Tur co sé cua viéc do luong cac dai lugng
dién cua mach dién da duoc trinh bay nhu & muc
trén, muc nay s& dé xuat giai thuat do luong cac
dai luong do dé lap trinh trén phén mém Arduino
IDE va sau do nap code vao bo mach Arduino
Wemos dé thuc hién céc chirc nang do dém va
giam sat dién nang cia mach di¢n. Hinh 2 thé
hién gidi thuat do luong céc dai luong dién bao
gom: dién ap tri hiéu dung U, ., dong dién tri
higudung I, CSTD P, cong suit biéu kién S, hé
s6 cong suit cose va dién ning tiéu thu ciia mach
dién. Cac budc cua gidi thuat nhu sau:

Buoc 1: Start
Bude 2: Khoi tao cac bién ban dau

Uguare = 05 Lyguare = 05 Pie =0 (12)
Buoc 3: Gank =1

Buée 4: Poc cac gia tri dién ap lay mau
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u(k) va dong dién 1dy mau i(k) tir cam bién dién ap
ZMPT101B va cam bién dong dién ACS712 dua
vao chan dau vao twong tur ciia Arduino Wemos.
Buodc 5: Cap nhat gia tri dién ap binh
phuong, dong dién binh phuong va cong suét tirc
thoi tir mau méi doc dugc:
Uguare = Usquare + U(K) > u(k)

i = +i(k)xi(k) (13)

square square
pinsl = pinsl + u(k) x l(k)

Buée 6: Kiém tra diéu kién miu thir k co
bang s6 mau N hay khong (k = N?).

Bude 7: Néu k < N thi quay lai Bude 5,
con néu k = N thi chuyén sang Budc 8.

Buoc 8: Tinh toan gia tri dién ap hi¢u
dung U_, dong di¢n hi¢u dung I, CSTD P,
cong suét biéu kién S, CSPK Q, hé sb cong suét
cos va dién nang ti€u thu A.

P plﬂSl .

square square
A (14)

Q=+S’-P?*;

Buoc 9: End

A=Pxt

3.3. Giai thuat DSM va bao vé qua/thap ap

Dbi v6i quan 1y nhu cau phuy tai, bai bao
nay nghién cuu ung dung hai k¥ thuat do la:
Giam dinh va nang ddy dé thiét ké thuc nghiém
cho hé théng nhu hinh 3. Nhu vay, CSTD ciia
mach dién do duoc s€ dugc so sanh voi gia tri
CSTD nhé nhét (P_ ) va CSTD lén nhat (P, )
dé thuc hién k§ thuat gidm dinh va ndng ddy sao
cho hop ly.

A A

\ 4
4

Giam dinh Nang day

Hinh 3. Ky thuat giam dinh, ndng day

Pé thuc hién hai ky thuat trén, hé thong
thuc nghiém qui udc nhu sau: Role 1: Nhanh 1

(mach tong c6 CSTD 1a P ); Role 2: Nhéanh 2
(mach tai 1 c6 CSTD la P,); Role 3: Nhanh 3
(mach tdi 2 ¢c6 CSTD la P,). Giai thuat thyc hi¢n
viéc so sanh giita CSTD ctia mach tong P, véi
gia tri CSTD 16n nhat P va CSTD nho nhat
P dé thuc hién ky thuat DSM da lya chon:
giam dinh va nang day nhu sau:

- NEU P, > P THI sau 3 gidy s& cit

mach tdi 2 d¢ giam dinh tai tong: P, =P,

-NEU P, <P__ THI sau 3 gidy s& déng
mach tai 2 dé nang ddy tai tong: P =P, +P,

Tuong ty nhu giai thuat DSM thi giai
thuat bao vé qua/thap ap s& so sanh giira dién ap
do duogc tur giai thudt ¢ trén vdi cac gia tri di€n ap
nho nhat U__ va dién ap 16n nhat U d¢é dua tin
hiéu di dong/cat role mach tong (role 1) nhur sau:

-NEUU>U__THI sau 3 giay s&: (i) Cat
mach tong dé bao vé tai khoi chiu qua ap; (ii)
Hién thi tin hiéu Overvoltage 1én giao dién; (iii)
Gui tin nhén canh bao qua dién thoai.

-NEU U <U_.THI sau 3 gidy s&: (i) Cat
mach tong dé bao vé tai khoi chiu thip ap; (ii)
Hién thi tin hiéu Undervoltage 1én giao dién; (iii)
Guri tin nhén canh bao qua dién thoai.

-NEUU_ <U<U__THI sau 3 gidy sé&:
(/) Pong mach tong dé cap dién cho tai 1am viéc
binh thudng; (i) Reset cac hién thi trén giao dién
giam sat.
3.4. Thiét ké giao dién quan ly, giam sat va
diéu khién tir xa

Nhém 1: Piéu khién va giam sat

Nhom nay thude Tab Control cua chuong
trinh phan mém, giao dién ctia nhém 1 dugc thé
hién nhu hinh 4. Cac chuc nang dugc thuc hién
trén giao dién cua nhom 1 bao gom: (i) Diéu
khién déng/cat cdc role ciia phan mach lye; (ii)
Bat/tdt chire ning quan 1y nhu cau phu tai DSM;
(iii) Thay doi gid tri dat P vaP bang slider;
(iv) Hién thi cac gia tri dién dp, dong dién,
CSTD va dién nang tiéu thu. Ngoai ra, trén giao
dién ctia nhom 1 con c6 thé thyc hién chirc ning
bao cao (Reports) dé giri thong tin thoi gian va
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cac dir liéu do luong nhu: Dién ap, dong dién,
CSTD, dién ning tiéu thy,... dén dia chi email
mong mudn. Didu nay giup khach hang sir dung
dién c6 thé dé dang quan 1y nhu cau sir dung dién
clia minh trong thang. D4i véi chirc ning bio
cao nay thi sau khi chay chuong trinh, nguoi st
dung c6 thé lwa chon 1 trong 4 phuong thirc bao
cao nhu sau:

- Bdo cado thang (Monthly): Khi lua chon
phuong thirc ndy, chuong trinh s& bao cdo dén
email trong mdt thang chon trude hoac 1dp lai hang
thang (thoi gian ldy mau la 1 gio hodc 1 ngay).

- Bdo cdo tuan ( Weekly): Khi lga chon
phuong thirc nay, chuong trinh s& bao céo dén
email trong mot tuan chon trude hodc lap lai hang
tuan (thoi gian ldy mau la 1 gio hodc I ngay).

- Bao cdao ngay (Daily): Khi lga chon
phuong thiic nay, chwong trinh s€ guri bao cao
dén email trong mot ngay chon trudc hoic lap
lai hang ngay (thoi gian ldy mau la 1 phit hodc
1 gio).

- Bdo cdo mjt lan (One-time): Khi lya
chon phuong thire nay, chuong trinh s€ gui bao
cdo mot lan dén email ngay tai thoi diém kich
hoat chirc ndng bao cao.

CONTROL GRAPH PROTECT

RELAY3 RELAY2 RELAY 1

Al (WH)

28.33

A2 (WH)

13.41

A3 (WH)

16.37

Hinh 4. Giao dién nhom 1
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OVERVOLTAGE ~ UNDERVOLTAGE

VMIN (V) UMAX (V)
Cm)

Uty

Hinh 5. Giao dién nhom 2

Nhém 2: Bio vé qua/thip ap

Nhom nay thudc Tab Protect ciia chuong
trinh ph?m mém, giao dién ciia nhom 2 duoc thé
hién nhu hinh 5. Cac chirc nang dugc thuc hién
trén giao dién ctia nhém 2 bao gom: Bdt/tit ché
dé bao vé qud/thap dp; cai dat dién dp cho phép
nhé nhdt va Ién nhat bang slider; hién thi dién
ap, dong dién, CSTD va CSPK dang Gauge,
hién thi LED do bdo trang thdi qud/thdp dp;
théng bdo qud/thdp dp qua tin nhdn dién thoqi.

Nhém 3: Hién thi dang db thi

Nhom 3 thudc Tab Graph c6 giao di¢n nhu
hinh 6. Bao gom c6 2 d6 thi trén giao dién nay:
dd thi ¢ trén duogc st dung dé hién thi dién ép,
dong dién ctia mach 1 (mach tong) theo thoi gian
thuc va duoc cap nhat lién tuc sau mdi giay; dd
thi & dudi dugc st dung dé hién thi CSTD cua
ba mach.
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CONTROL GRAPH PROTECT

1h 6h

Hinh 6. Giao dién nhom 3

4. KET QUA THU'C NGHIEM

Sau khi thiét ké phan ctng va phan mém
ctia hé thong, dé tai tiép tuc di vao thuc nghiém
dé thu thap két qua so sanh, danh gia va phén tich
hiéu qua cua hé théng d thiét ké. Vi ddi tuong
1a hé thong mot pha 220VAC va tinh thong dung,
nén céc tai gia dung dugc tac gia sir dung dé lam
thuc nghiém trong bai bao nay bao gom: ban la
220VAC 1000W va may siy toc 220VAC 700W.
Dua vao hinh 1, mot sb quy uoc ddi véi phﬁn SO
dd mach luc va cac ky hi€u cua cac dai lugng
do luong nhu sau: Mach 1: Mach téng; Mach 2:
Mach tai 1; Mach 3: Mach tai 2; U : Dién ap cua
mach 1; I, I, I,: Dong dién cua mach 1, 2 va 3;
P,P,P:CSTDcuamach1,2va3;Q,Q, Q;
CSPK cuamach 1,2 va 3; A, A, A,: Dién nang
tiéu thu ctia mach 1, 2 va 3. Sau khi két noi phan
mach luc va ca”ip ngu(‘Sn cho mach diéu khién va
do luong thi hé thdng s& bt dau 1am viéc binh
thuong. Khai bao tai khoan va mat khau cua
mang internet wifi tai noi dat hé théng dé két
n6i hé thong véi internet wifi. Khi do, cac thong
s6 do dugc s& hién thi truc tiép Ién man hinh
LCD ciia hé thong gitp ta c6 thé gidm sat dugc
trang thai van hanh cia hé théng tai chd. Ngoai
ra, dé co thé giam sat, diéu khién tir xa thong
qua smartphone thi smartphone ciing phai duoc
két nbi v6i mang internet wifi (c6 thé cing mang
hodc khac mang véi internet wifi két ndi voi hé
thong), thi lic nay ta c6 thé mo ing dung Blynk

trén smartphone dé thuc hién cac chirc nang diéu
khién, giam sat va quan 1y hé thong nhu sau.
4.1. Ché @6 1am viéc binh thuong

Dbi v6i ché do nay, tac gia tién hanh thu
thap cac két qua thuc nghiém tir nhimg ndi dung
nhu sau: Giam sat cac thong s6 cua ba mach trén
LCD; giam sat cac thong sd ciia ba mach trén
smartphone; gidam sat do thi cac thong sb cia
ba mach trén smartphone; diéu khién cac mach
thong qua smartphone; ché d6 bao cao. Cac két
qua ché do nay duoc thé hién truc tiép trén cac
giao dién cua chuong trinh nhu trong cac hinh 7,
hinh 8 va hinh 9 tuong ung.

CONTROL GRAPH PROTECT

RELAY3 RELAY2 RELAY 1 NONE

///\
&

P1 W)
1451.58

P2W)

664.48

PIW)

1020.32

CONTROL GRAPH PROTECT

- n 'OVERVOLTAGE UNDERVOLTAGE
MIN (V) 2

\ 352.27

(] O g

Hinh 8. Két qua trén giao dién nhom 2
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CONTROL GRAPH PROTECT

AUV AlTE
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Hinh 9. Két qua trén giao dién nhom 3

Céc két qua hién thi trén giao dién nhom
1 (Hinh 7) 1a dién 4p (V), dong dién (A), CSTD
(W) va dién nang tiéu thu (Wh) cta mach tong,
mach tai 1 va mach tai 2 twong tmg. Cac két qua
nay cho thdy hé théng do chinh xac két qua so
v6i thong s ctia hé thdng va tai duge sir dung dé
lam thuc nghiém trong muc nay. Déi véi két qua
trén nhom 2 (Hinh 8) 1a chi thé hién cho thong
s6 do duogc dbi voi mach tong bao gdm: Pién ap
(V), dong dién (A), CSTD (W) va CSPK (VAr)
dudi dang Gauge dé phuc vu viéc theo doi va
giam sat chirc ning bao vé qua/thip ap cia hé
théng. Trong khi do, cac két qua thé hién trong
giao dién cta nhom 3 (Hinh 9) 1a thé hién dudi
dang dd thi dé giup khach hang c6 thé giam sat
tryc quan hinh dang thay doi cia cac dai luong
do dugc. Nghia la khach hang c6 thé sir dung két
qua nay dé theo ddi khi nao dién ap, cong sut
tiéu thu tang/giam. Bén canh do, toan b dit licu
clia cac do thi nay co thé dugc xudt ra toan bo file
* csv dé phuc vu cong viéc khac khi can thiét.

Cubi cuing, dé c6 thé thyc hién ché do bao
céo cac théng sb van hanh ciing nhu luong dién
nang ti€u thu cta phu tai, chung ta c6 thé st dung
biéu tugng Reports trén giao dién nhom 1 dé lya

chon 1 trong 4 phuong thirc bao cao nhu da trinh
bay & trén. Sau day la mot vi du minh hoa dugc
tién hanh thuc nghiém tir chuong trinh, cu thé 1a
két qua duoc xuét ra file *.csv nhu hinh 10.

‘YE?, W‘ = Report.csv - Microsoft Excet= O X
i A Home‘ Insert Page Layout Formulas Data Review View @ - o x
T T I =
% Calibri i M= i‘Af B > - 47
oo 2 BBt [AaR) | S @~ #-
aste = i = |/Alignment| Number | Styles | Cells | -
- VB> A e o e s |
Clipboard ™ Font & | | Editing
F364 - e &
_ A i o s s D s i o
ﬁ‘ 5/11/2019 15:52 11 (A) PQM 2.615208
359: 5/11/2019 15:53 11 (A) PQM 0.472414
3760‘ 5/11/2019 15:54 11 (A) PQM 0
361/ 5/11/2019 15:55 11 (A) PQM 0.470345
362; 5/11/2019 15:56 11 (A) PQM 3.279621
ﬁ‘ 5/11/2019 15:57 11 (A) PQM 3.295957
364  5/11/201915:58  I1(A) PQM 0
365| 5/10/2019 20:19 U1 (V) PQM 215.8066
366 5/10/2019 20:20 U1 (V) PQM 218.2235
367 5/10/2019 20:21 U1 (V) PQM 219.255
3681 5/10/2019 20:22 U1 (V) PQM 219.1623
3§9 5/10/2019 20:23 u1(v) PQM 219.3023
370 5/10/2019 20:24 U1 (V) PQM 220.78
371 5/10/2019 20:25 U1 (V) PQM 219.7541
[RERCIETINEy e ] m——
Ready | | B2 3= (=, O- o=

Hinh 10. Dang file *.csv trong Excel cua bao cao
phuwong thirc One-time.
4.2. Ché do quan ly nhu ciu phu tai (DSM)

DPbi voi ché do nay, tic gia tién hanh
thu thap cac két qua thuc nghiém tir nhitng noi
dung nhu sau: Kich hoat chttc nang DSM; cai
dat gia trj CSTD nho nhét (P ) va CSTD lén
nhat (P_); thay déi tai dé kiém nghiém chirc
ning DSM; giam sat su thay d6i cua do thi dién
ap, dong dién, cong suét. Sau khi da kich hoat
ché 0 DSM va thiét 1ap cac gid tri P va P
bang cach sir dung céc slider trén giao dién cua
chuong trinh thi hé théng s& hoat dong theo ché
do nay. Két qua kiém nghiém dugc thyc hién
bang cach thay d6i tai 1 dé kiém chung su hoat
dong ciia chirc ning nay. Cac két qua cho thay hé
thdng 1am viéc tin cdy va dung theo chtc ning
da thiét ké.
4.3. Ché d bio v¢ qua/thap ap

D6i voi ché d6 nay, tac gia gia dinh dién

ap ngudn thay doi va tién hanh thu thap cac két
qua thyc nghi€ém tir nhiing ndi dung nhu sau:
Kich hoat chirc ning bao vé qua/thap ap; cai dat
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gid tri dién 4p nho nhat (U__ ) va dién &p lon nhat
(U,,); thay doi dién ap ngudn dé kiém nghiém
chtrc ning bao vé qua/thp ap; giam sat sy thay
ddi dién ap, dong dién, CSTD, CSPK cua mach
tong. Twong ty, chiic ning bao vé qua/thap ap
s€ duoc kich hoat tir giao dién cua nhom 3, sau
d6 thiét 1ap céc gid tri dién 4p nho nhat U_ va
dién ap 16n nhit U . tir giao dién chuong trinh.
Str dung 6n ap dé gia 1ap dién ap ngudn thay d6i
nham kiém chimg chtrc ning nay. Két qua kiém
nghiém cho thiy hé théng hoat dong tin cdy va
dung theo chirc nang d thiét ké.
5. KET LUAN

Hé théng quan 1y va giam sat dién ning
thong minh da thiét ké trong bai bao nay co thé
thuc hién cac chirc nang nhu diéu khién va giam
sat trong thoi gian thuc hién cac thong sb: dién
ap, dong dién, CSTD, CSPK, dién nang tiéu
thu,... béng cach hién thi thong s6 1én LCD va
c6 thé giam sat thong sb thong qua smartphone
c¢6 két ndi voi hé théng thong qua phuong thirc
truyén thong mang internet wifi. Do do6, khach
hang c6 thé truy cap & bat ky noi nao, bat ky thoi
diém nao mién 1a co thé truy cap dugc internet,
3G, 4G thi nguoi van hanh cé thé quan 1y, diéu
khién va giam sat hé thong ciia minh. Chirc ning
ctia hé¢ thong vé quan 1y nhu cau phy tai (DSM)
cling dugc nghién ctru nham dap ung duoc yéu
cau dit ra cua bai toan DSM véi muc dich san
phing d thi phy tai gop phin mang lai nhiéu
hi€u qua van hanh cho ludi dién. Ma trong do,
ky thuat giam dinh va nang day dugc nghién ctru
thiét ké cho hé thong. Ngoai ra, chirc ning bao
vé qua/thdp ap ciing duge nghién ctru tich hop
vao trong hé thong dé bao vé cho cac phu tai
khéong bi hu hong khi c6 qua/thdp ap xay ra &
phia ngudn. Pong thoi, hé thong s& dua ra tin
hiéu canh bao su c¢b nay bang cach hién thi 1én
man hinh gidm sat va gui tin nhan qua dién thoai
ctia ngudi van hanh hé thong. Cudi ciing, cac tinh
nang thong minh khac nhu theo déi lugng dién
nang tiéu thu cua phu tai, xuét bao cdo cac thong
s6 do dugc hang ngay, hang tuan, hang thang dén
khach hang sir dung dién. Céc két qua trén man
hinh giam sat duoc hién thi dudi dang sd, do thi,

dang gauge dé giup khach hang d& dang theo di
tinh trang lam viéc cua hé théng duoc cap nhat
lién tyc theo thoi gian thyc.
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Magnetic field exploration on single sided linear induction
motor used finite element method
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ABSTRACT

Linear induction motor plays a great important part in linear motion drive and can absolutely replace
the rotor induction motor. Therefore, it is very necessary to do research on linear induction motor. The in-depth
exploration of electromagnetic behavior of linear induction motor has been a fundamental step for investigations
of linear induction motor. In this study, the combination of the equivalent circuit model with electromagnetic field
model of a single-sided linear induction motor is carried out, by giving calculation results from equivalent circuit
model inputted to electromagnetic field model, based on finite element method (FEM) model in using the software
2D-FEM to solve electromagnetic field problem. At the same time, we survey the magnetic field of the air gap,
the asymmetry of the magnetic field and eddy current in the secondary section.... The presented characteristics are

good basis for steady-state analysis of the LIM in researches later on.

Keywords: Linear Induction Motor, finite element method.
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!(héo sat tir trwrong trong dong co’ khéng dong bo
tuyen tinh don bién bang phwong phap phan tir hiru han

Truwong Minh Téan

Khoa Ky thudt va Cong nghé, Truwong Pai hoc Quy Nhon

Ngay nhan bai: 25/05/2018; Ngay nhan dang: 08/06/2018

TOM TAT

DPong co khong dong bo tuyén tinh dong vai tro quan trong trong truyén chuyén dong tuyén tinh va hoan

toan co thé thay thé dong co khong ddng bd quay théng dung. Viéc nghién ciru dong co 1a viée 1am rét can thiét.

Trang thai dién tir ciia dong co 1a nén tang cho cac nghién ctru vé dong co can duoc khao sat ky ludng. Trong

nghién ctru nay, su két hop giita m6 hinh mach va mé hinh truong dé giai bai toan truong dong co khong dong bo

tuyén tinh dugc thuc hién, bﬁng cach dua cac két qua tinh toan nhan dugc tr mo6 hinh mach vao mo hinh truong,

ding phuong phap phan tir hitu han thong qua phin mém FEM 2D dé giai bai toan trudng. Dong thoi, khao sat tir

truong khe ho khong khi, tinh khong dbi xtimg cia tir truong va dong dién xody trong phan thir cip... Pay co thé

xem la nén tang t6t cho viéc phén tich cac trang thai 6n dinh ctia dong co trong cac nghién ctru sau nay.

T khéa: Dong co khong dong bo tuyén tinh, phwong phdp phan tir hitu han.

1. PAT VAN BPE

Gan day, dong co dién tuyén tinh di tro
nén thong dung va dugc tng dung rong rai trong
caché théng tu dong hoa van phong, ty dong hoa
xi nghi€p, dac biét trong giao thong van tai... boi
vi dong co tuyén tinh c6 ciu tric don gian, do
chinh x4c diéu khién cao, truyén chuyén dong
tuyén tinh mot cach tryc tiép... Cho nén, dong
co tuyén tinh déng vai trd quan trong nhit dinh
trong cac truyén dong thang. Do ciu tric mach
tir ho nén tir thong khong lién tuc tir cyc nay dén
cuc khac ma no bi cit ra ¢ doan dau va doan
cubi lam tir truong trong dong co khong dong bod
tuyén tinh phirc tap hon so véi dong co khong
doéng bd (KPB) quay. Hiéu Gmg dau cubi va
dong dién xody trong mach thir cap giy ra nhiing
tac dong khong mong muén trong dong co nhu
hién twong mat d6i xtng cua tir truong, stc tir
dong khong sin, lam anh hudéng mét cach dang

Tac gia lién hé chinh.
Email: truongminhtan@gqnu.edu.vn

ké dén dic tinh 1am viéc. Dé c6 nhiing danh gia
dang, viéc nghién ctru vé trang thai dién tr ctia
dong co 1a nén tang cho cac nghién ciru tiép theo
can duoc khao sat ki ludng. Bang nhiéu cach
tiép can khac nhau, cic nghién ctru da sir dung
cac phuong phap khac nhau dé mé ta tir truong
dong co tuyén tinh. Phuong phap phan tir hiru
han ngugc (UFEM); * Phuong phap sai phan hiru
han (FDM)* phan tich tir truong cho dbi tugng
c6 toc do chuyén dong cao; Phuong phap phan
tor hitu han (FEM) duogc st dung dé nghién ctu
su phan bd tir truong trong khe ho khong khi®
va tinh toan lyc;® St dung m6 hinh mach dé du
bao dic tinh dong co tuyén tinh dung trong giao
thong.” Bai bao s dung phuong phap phan tir
hiru han thong qua phin mém FEMM 4.2, mb
hinh truong dong co duoc xay dung trén co so
két qua tinh toan tir mé hinh mach. Qua do, tién
hanh khao sat tir truong khe hé khong khi, tinh
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khong ddi xtmg cua tir truong va dong dién xody
trong phan thi cap... Dy co6 thé xem 13 nén tang
tdt cho viée phan tich cac trang thai 6n dinh cua
dong co trong cac nghién clru sau nay.

2. MO HINH MACH CUA PONG CO
KHONG PONG BQ TUYEN TINH PON
BIEN

Trong thiét ké c6 st dung mot s gia thiét
sau: Khong xét dén hiéu ung dau cudi; Khong
xét dén hién tuong bio hoa 16i thép; Khong xét dén
t6n hao trong 151 thép; Su tac dong giira cac pha
la nhu nhau.

Mach dién twong dwong mot pha gan
dung ctia dong co tuyén tinh, hinh 1.

_[1 R1 X] Ig X27

[Sh X R’./s

Hinh 1. Mach dién tuong duong mdt pha

Trong dong co dién tuyén tinh, dién khéng
tan ctia ddy quin phan thir cp rat nho so véi
dién khang tan cua ddy quin phan so cap? nén c6
thé bo qua, X’ = 0. Cac tham s6 ctia mach dién
twong duong cta dong co duoc xac dinh theo
cac cong thirc sau.!:?

Dién tro tac dung cua pha ddy quan phan
SO cap: ;
Rl = Peu A_ (1)

w

bién khang tan cua day qu’fm phén so cip:

2;10;;;{(4 1+ 3) + /LJ . . U%Nﬁ ()
p

X, = q,
p r ~ Y
A, A, A, tuong tmg h¢ sO tir dan ranh, dau
néi, tap.
Dién khang tur hoa:
2
Xm _ 24[[07#ZVS61CWN1 T (3)
7 po,

Khe h¢ khong khi twong duong:
5. =k3, “4)

H¢ so Carter:

k = 4 :
A- 4[aarctg(a] —In |1+ [a] ]é'o ®)
7|26, 26, 26,
Dién tré tic dung ciia phan tht cap qui ddi
N r ' X
¢ ap: R =—n 6
ve€ so cap TG (6)
oz 24, fr’
He s6 chit luong: G =—2£/" ()
ﬂ.(pr )§e
d
. mI’R
Lyc dién tir: F, = i 2 (10)
Vsl (—) +1
T

Trong do: p - sb cuc; m - s pha; f - tan
s0; W - d6 rong cua 151 sat phan so cap; & - do
16n khe ho khong khi; d - d§ day cua tam nhom;
a - d0 rdng cua ranh; A - budc rang; 1 - budce cuc;
q,- sb ranh cua mot pha dudi mét cuc; N, - sb
thanh dan cia mot pha; k- hé s6 day quan; V_-
van toc dai dong b cua tir truong chay; s - hé s
trugt; p, - do tur tham cuia khong khi; P, - dién
tr¢ suat cua dong va nhom; 1 - chi€u dai day
quén 1 pha; A, - tiét dién day qun; I, - dong dién
ctia pha diy quéin phan so cap; U, - dién ap pha.

Theo!, phuong phap thiét ké gan dung
d6ng co khong dong bo tuyén tinh 3 pha don bién
st dung mach dién tuong duong, duoc xay dung
voi muyc ti€u dat dugc gia tri lyc mong mudn.
Két qua tinh toan duoc trinh bay trong bang 1.

Bang 1. Thong sé dong co KTB tuyén tinh don bién

Dién gidi Ponvi | Gid tri
Luc yéu cau N 100
S6 cuc - 2
Tan s6 Hz 50
Dién ap day 14 380
S6 ranh cua 15i thép phan ) 6
SO cap
bo r:f)ng cua 161 thép phan o 200
SO’ cap
Chiéu dai cua 15i thép - 1263

phan so cap
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Budc cuc mm 63,15
S6 ranh - 6
Do day tim nhom mm 5
Khe hé khong khi mm 5
Hé s6 truot dinh mirc % 5
Luc tinh toan N 100,634
S6 vong day cua mot pha Vong 280

3. MO HINH TRUONG PONG CO KHONG
PONG BO TUYEN TiNH PON BIEN

Thiét 14p m6 hinh trudng dién tir dé phan
tich truong dong co khong dong bo tuyén tinh
don bién, ta xuét phét tir md hinh truong dién tir
tong quat viét cho tir thé vecto A va dién thé vo
hudng o.

- -

> 94 04 -
V2 A-¢ —ou—=—-uJ (11
Mo TOH = (11)
Pp 9 p
Vip-g —ou—=- (12)
¢ 'uﬁtz 'uﬁt

Trong do6: € - hang s6 dién moi (Fm);
p-hé sé tr thim (Hm'); o-dién din suét
(Q'm™); p-mat do dién tich khdi (Cm™).

Dua vao (11) va (12), xac dinh duogc:

Vecto cam tng tir: B=VxA4 (13)
Vecto cuong do tr truong:
- 1 -
H=—(Vx4) (14)
7
Vecto mat d¢ dong dién dan:
3 =Vx Vx ;1 15
(ﬂ(B) J (1

Luc dugc xac dinh theo phuong phap
tenxo tng suat Maxwell

F=| (JxB—%Hzgrady)dV
14

. (16)
=[rds=[rdv

Véi L:(B.n)H—%,qu.n (17)

N
n la vecto phap tuyén don vi.

Bai toan truong duoc giai bang phuong

phap phan tir hitu han trén co s¢ chuong trinh
FEMM 2 chiéu. Thuat toan dugc xay dung dua
vao thuat giai song song, giai h¢ phuong trinh
Maxwell véi cac mién con dugc phan chia thanh
cac tam giac. Mdi phan tir dugc 1am gan ding
béang ndi suy tuyén tinh cta gia trj tai 3 dinh cua
tam giac. Bai toan duoc thyc hién qua cac phan:
Phan tién xir Iy, phan xtr 1y, phan hau xir 1y.

Két hop mo hinh mach va mé hinh trudng
dé giai bai toan trudng dong co khong ddng
bo tuyén tinh bing cach dua cac két qua tinh
toan nhan dugc tr md hinh mach (muc 2) vao
mo hinh trudng, dung phuong phap phan tir
hitu han théng qua phan mém FEM dé giai bai
todn truong.

Mo hinh truong dong co khong dong bo
tuyén tinh dwoc phén tich véi s6 nit 1a 6737, s6
phan tir 1a 13234, hinh 2. Két qua phan tich nhu
hinh 3.

Hinh 2. Hinh hoc dau vao va su phan chia thanh céac

tam giac phan tir

M1 Nl
M N
M3 N3

Hinh 3. Phan b mat do tir thong trong dong co véi
dong dién dinh murc

4.KHAO SAT TU TRUONG TRONG PONG
CO KHONG PONG BQ TUYEN TiNH PON
BIEN

Cac duong khao sat trén md hinh dong
co nhu hinh 3, duong M| N, khao sat tir truong
trong rang ranh, duong M, N, khao sat tir truong
trong khe ho khong khi va duong M, N, khao sat
dong dién xody trong tim nhom cua dong co.

48 | Tap chi Khoa hoc - Truong Dai hoc Quy Nhon, 2019, 13(3), 45-51



SCIENCE

QUY NHON UNIVERSITY

O ché do ung voi dong dién dat vao cac
cudn day phén SO cép dinh muac, do 16n cam
ung tu trong rang va trong khe ho khong khi
duoc xac dinh nhu hinh 4 va hinh 5.

Trong trudong hop nay, tir trudong trong khe
ho khong khi thap (0,197T), mach tir s& khong
bi bdo hoa. Tu truong trong khe hé khong khi
chiu anh huong 16n dén van téc chuyén dong ciia
phan so cap. Nguyén nhan 1a do anh hudng cua
hiéu tng dau cudi dén do 16n cua tir truong trong
khe hé khong khi theo ti 1€ thuan véi van toe,
khi phan dong chuyén dong véi vén toc cang 16n
thi tir trudng & phia dau vao cta dong co giam
xudng cang manh (theo huéng chuyén dong),
d6ng thoi tir truong ¢ phia dau ra ting 1én va mat
di, kéo theo d¢ 16n tir truong tong trong khe ho
khong khi s€ giam di.

1, Testa

0.2

a.1

o]

o 0 100
Length, mm

Hinh 4. B¢ 16n cam ung tur B trong rang

0.2

0.15

0.1+

0.05 +-

-0.05

Mat dd tir thong (T,

-0.1

-0.15 ~

-0.2 7

——B_Phén thyc

-0.25

0 20 40 60 80 100 120
Chigu dai (mm)

Hinh 5. D6 16n cam ung tur B trong khe hé khong khi

Vi két qua phan tich cac thanh phan song
diéu hoa tir thong trong khe ho khong khi dong
co KDPB tuyén tinh, ty 1¢ tong cac thanh phan
song hai (THD) chiém 13,05%, song hai xuit
hién hau hét & cac bac nhung chu yéu 1a & cac
bac 3, bac 5, bac 7...

Bén canh thanh phan tir truong co ban
sinh ra luc dién tir con c6 luc dién tir phu do cac
thanh phén tur truong bac cao sinh ra, lyc dién tr
phu mang ban chit kim ham va giy ra cac anh
huong khac. Diéu nay anh hudong khong tét dén
d6 16n lyc va déc tinh lam viéc ctia dong co.

Fundamental {50Hz) = 0.1503 , THD= 13.05%

Mag (% of Fundarmental)

| ‘ |
0 | - - o I - - l -
10 15

Harmaonic order

oOm
m

20

Samples per cycle = 50
Fundamental = 0.1503 peak (0.1063 rms)
Total Harmonic Distortion (THD) = 13.05%

0 Hz (DC) 0.30 %
50 Hz Fund 100.00 %
100 Hz (h2) 0.02 %
150 Hz (h3) 5.27 %
200 Hz (hd4) 0.28 %
250 Hz (hS) 8.74 %
300 Hz (h6) 0.17 %
350 Hz (h7) 6.62 %
400 Hz (h8) 0.13 %
450 Hz (h9) 0.05 %
500 Hz (hl0) 0.03 %
550 Hz (hll) 1.96 %
600 Hz (hl2) 0.13 %
650 Hz (hl3) 3.30 %
700 Hz (hld) 0.14 %
750 Hz (hl5) 0.08 %
800 Hz (hl6) 0.07 %
850 Hz (hl7) 0.69 %
900 Hz (hl8) 0.10 %
950 Hz (hl9) 2.62 %

Hinh 6. Pho cuia song diéu hoa tir thong trong khe ho
khong khi

Cudn day
DC pha A

A Culn day

ha B
._fp\/V\_ Y

B Cudn day
ha C
a) ._fE/Y\_ 7
C
Cudn day
ha A

DC

A

Cudn day
pha B
YYD Y
Cudn day
pha C

_ z
b) C

Hinh 7. M6 hinh kich thich ngudn mét chiéu céac
cugn day dong co
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Khong gidng nhu dong co dién KDB quay
thong dung, dong co KB tuyén tinh c6 cau triic
mach tir hé. Tuy theo cac vi tri twong dbi khac
nhau cta pha A, B va C trong phan so cip ma
strc tir dong do dong dién chay trong diy quin
ctia mdi pha sinh ra s& khong bang nhau va tir
truong mat d6i xing. Dé khao sat van dé nay, 1an
lugt kich thich riéng biét cic cudn diy bang
ngudn mot chiéu (DC) theo mo hinh mach dién
kich thich nhu hinh 7a va 7b.

Phéan b mat d¢ tir thong khi pha A, B va
C lan luot duoc kich thich riéng biét theo mé
hinh 7a dugc trinh bay nhu hinh 8. Gia tri cua
tir thong 16n nhit twong g mdi truong hop 1a
0,4492 T, 0,4371 T va 0,4354 T. Diéu nay cho
théy co sy khac nhau dang ké cua mat do tu
thong gitra cac pha A, B va C. D¢ 16n mat do
tir thong Bn (thanh phan phap tuyén), Bt (thanh
phan tiép tuyén) doc theo khe ho khong khi nhu
hinh 9. Hinh dang séng ctua pha A 1a hinh anh
phan chiéu cta hinh dang song pha C. Tuy nhién,
hinh dang so6ng cta pha B thi nguoc lai.
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Kich thich pha C

Hinh 8. Phan bd mat do tur thong khi duogc kich thich
ngudén DC
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Hinh 9. D6 16n mat do tir thong doc theo duong M,N,
khi kich thich riéng biét cac pha A, B, C
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Hinh 10. D6 16n mat do tir thong doc theo duong
M,N, khi kich thich theo A-BC, B-AC, C-AB
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Tuong tu, do lon mat do tr thong Bn
(thanh phan phap tuyén), Bt (thanh phan tiép
tuyén) doc theo khe hd khong khi nhu hinh 10 khi
kich thich theo mé hinh 7b (A-BC) va B-AC,
C-AB. Hinh dang song truong hop kich thich
theo A-BC 12 hinh anh phan chiéu cta hinh dang
song kich thich theo C-AB, con hinh dang song
truong hop kich thich theo B-AC thi ngugc lai.
Cho nén, cac vi tri twong dbi khac nhau cua pha
A, B va C trong phan so cip din dén tinh khong
dbi xtmg cua tir truong trong dong co.

Hién tugng dong dién xody trong tdm
nhom phia thir cip, day la két qua tu nhién cua
hién tugng tir truong bién thién theo thoi gian
do phan so cép sinh ra chuyén dong cit ngang
phan thi cap, 1am cam tng trong tim nhom mat
dong dién xoay. Thanh phan nay gy ra nhiing
tac dong khong mong muén trong dong co nhu
hién tuong méat doi xung cua tur trudng, stc tu
dong khong sin, lam anh huéng mét cach dang
ké dén dac tinh [am viéc ctia dong co. Mat do
dong dién xody trong tim nhém duoc xac dinh
doc theo duong M,N, nhu hinh 11.

13el, MA/m~2
Relle], Ma/m~2
Im[3e], MA/m 2

a 50 100
Lenath, mm

Hinh 11. M4t d6 dong dién xo4y trong tim nhom tng

voil, vad=>5mm
m

5. KET LUAN

Tir truong trong dong co KDB tuyén tinh
don bién 1 tir truong khong dbi xtng, thanh phan
song hai dang ké, chiém 13,05% va chiu anh
hudng boi van téc chuyén dong ciia phan so cip.
Thanh phan dong dién xody trong tdm nhom
phia thir cap c6 d6 16n dang ké. Diéu nay gay ra
nhing tac dong khong mong mudn trong dong
co, lam anh hudéng moét cach dang ké dén dac
tinh [am viéc cua dong co.

Phuong phép phan tir hiru han két hop véi
phan mém FEMM ding d¢ giai bai toan trudng

dong co KbB tuyén tinh ¢6 do chinh xac cao,
linh hoat, danh gia dung su tac dong cta cac hiéu
ung trong dong co.

Pay c6 thé xem 1a nén tang co ban cho
nghién ctu thiét ké dong co khong dong bo
tuyén tinh va dé tién hanh phan tich cac trang
thai 6n dinh khi dong co lam viéc va thyc hién
mo hinh diéu khién phu hop.
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Calculating transmission cost in competitive electricity
markets for Binh Dinh power transmission networks
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ABSTRACT

In the competitive electricity market, the transmission network plays a central role although transmission
costs only account for a fraction in the total cost of the power sector. Having a transmission costing system
that is efficient and consistent with all market structures in different places is very difficult. Many methods for
calculating transmission cost have been investigated, in which the marginal participation method has several
distinct advantages such as fast calculation speed, simplicity, fairness for customers and the use of transmission
charges in the EU, India, Brasil, Combia,... This paper studies on the application of marginal participation method
in determining the transmission cost for Binh Dinh power transmission networks to ensure full charge and fairness
for both buyers and sellers in the competitive electricity market.

Keywords: Power transmission network, competitive electricity market, transmission cost.
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Xac dinh phi truyén tai trong thi trro'ng dién canh tranh
cho lw&i truyén tai Binh Dinh

Ping Quang Khii', Trwrong Minh Tan>*, Lwong Ngoc Toan>

!Cong ty Thuy dién An Khé - Kanak
’Khoa Ky thudt va Cong nghé, Truong Pai hoc Quy Nhon

Ngay nhan bai: 17/11/2017; Ngay nhan dang: 29/05/2019

TOM TAT

Trong thi truong dién canh tranh, hé théng lu6i dién truyén tai dong vai tro trung tim mic du phi truyén

tai chi chiém mot phan nho trong tong chi phi ctia nganh dién. Viée c¢6 duoc mot hé thdng xac dinh phi truyén tai

hidu qua, phil hop véi tat ca cac co cau thi truong & nhimng noi khac nhau 1a rat khé khan. Nhiéu phwong phap tinh

phi truyén tai da dugc nghién ctru, trong d6 phwong phap tham gia bién c6 nhiéu wu diém rd rét nhu tbe do tinh

nhanh, d& hiéu, cong bang ddi voi khach hang va duoc sir dung tinh phi truyén tai & EU, India, Brasil, Combia, ...

Bai bao nay nghién ctru img dung phuong phép tham gia bién trong viéc xac dinh phi truyén tai cho ludi dién

Binh Pinh nhim dam bao thu du phi va tinh cong bang cho ca ngudi mua va ban dién trong thi trudng dién canh tranh.

Tw khéa: Luwoi dién truyén tai, thi truong dién canh tranh, phi truyén tai.

1. PAT VAN PE

Trong nhiing ndm vira qua, qué trinh cai
t6 va co cAu lai nganh dién dd dién ra ¢ nhiéu
nudc trén thé gidi véi myc tiéu 1a nang cao higu
qua hoat dong va hiéu qua dau tu ciia cac Cong
ty Bién luc Qudc gia, ting cudng tinh canh tranh
& ca 3 khau: san xuét, ban budn va ban 1¢ dién
ning bang cach thiét lap thi truong dién va tu
nhan hoa mot hay nhiéu bd phan ctua Cong ty
bién luc Quéc gia.

O Viét Nam, 16 trinh hinh thanh va phat
trién thi truong dién da duoc Thu tudng Chinh
phu phé duyét theo Quyét dinh 26/2006/QD-TTg
ngay 26/01/2006. Viéc xay dung thi truong dién
canh tranh bao gom 3 cip d9: thi truong phat
dién canh tranh (2005 - 2014); thi trudng ban
budn dién canh tranh (2015 - 2022) va thi truong
ban 1¢ dién canh tranh (tir 2022).

‘Tac gia lién hé chinh.
Email: truongminhtan@qnu.edu.vn

Trong thi truong dién canh tranh thi hé
thong ludi dién truyén tai s& dong vai tro trung
tam, mic di phi truyén tai (phi lién quan dén
tén thit cong suét, phi gdy ra béi nghén mach,
phi c¢b dinh cua hé théng dién, phi dich vu phuy)
chi chiém maot phan nhé trong téng chi phi cia
nganh dién, viéc c6 dugc mot hé théng dinh
phi truyén tai hiéu qua, phu hop véi tit ca cac
co cau thi truong & nhiing noi khac nhau 13 rat
khé khin. Nhitng phuong phap tinh phi truyén
tai nhu phuong phap MW - km;'? phuong
phap “tem thu”;” phuong phap tham gia bién -
MP;>45¢ phuong phap tham gia trung binh -
AP*S_. d3 dugc nghién ciru nham muc dich xac
dinh phuong phép tinh toan, phuong phap giam
chi phi trong quy hoach va van hanh; bao dam an
toan cho h¢ thong dién; bao dam co hoi sir dung
ludi dién mot cach cong bang cho moi khach

hang; nang cao kha nang tai cia ludi truyén tai
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dién khi can thiét dé han ché ngh&n mach, goi
von dau tu;...

Trong cac phuong phap da néu, phuong
phap tham gia bién c¢6 nhidu wu diém r3 rét nhu
tdc do tinh nhanh, dé hiéu va cong bang dbi véi
khach hang. Pong thoi dugc sir dung tinh phi
truyén tai & EU, India, Brasil, Combia...>>¢ Bai
bao nay, nghién ciru ung dung phuong phap
tham gia bién trong viéc xac dinh phi truyén tai
cho luéi dién truyén tai dién Binh Dinh nhim
dam bao thu du phi va tinh cong bang cho ca
nguoi mua va ban dién trong thi truong dién
canh tranh.

2. PHUONG PHAP THAM GIA BIEN MP
(MARGINAL PARTICIPATION)

Theo phuong phap nay, khach hang tra
phi truyén tai theo sy tham gia ctia minh vao
ting duong day tai dién cu thé. Mdi khach hang
chi tra phi truyén tai cho duong diy ma cong
sudt giao dich cua ho di qua, phi nay duogc chia
theo ty 1¢ tham gia ciia tit ca khach hang c6 cong
suit di qua dudng day.

Noi dung phuong phap tham gia bién bao
gdm céc budc sau: 2456

B1. Lap cac kich ban: Cong suit dinh va
ngoai dinh theo trng mua xuan, ha, thu, dong
hay cach chia mua khéc tiy theo tinh hinh cy thé
cua tung nudc. Ky hiéu kich ban la e.

B2. Tinh d6 nhay cta dong di¢n trén ting
duong day theo su bién thién don vi (1 MW) cua
cong suat phat hay tai cta timg nut i. Tinh cho
tung kich ban.

MBbi kich ban e tinh:

Tinh trang thai co s& theo sb liéu thi
truong két hop du bao: tinh phan bd dong cong
suét trén cac duong day, ding phuong phap dong
dién mot chiéu, tinh duoc dong cong suit trén
duong dayI1aF, .

Tinh dong cong suét khi chi cong suat nit
i bién d6i 1 MW, dé bu vao cho cong suét nut
cén bang bién d6i 1 MW hodc tat ca cac nut déu
bién ddi theo ty 1& (nut cAn bang 40). Trong thuc
té, nut cAn bang thuong duoc chon gan trung tim

phu tai I6n. Tinh dong cong sudt trén timg dudng
day 1 khi cong suit & timg nut ting thém 1 MW.

Hé sb tham gia ciia nit i vao dong cong
suét trén duong day 1 trong kich ban e:

u, = (7|~ |F R (1)
Chi tinh cho truong hop ‘ka“m)ng dau
voi |F,e|
Trong do6:

F.: Dong cong suat trén dudng day 1 trong
truong hop co so.

E; Dong cong suat trén duong day 1
trong kich ban e do ting cong sut nut i lén 1
MW gy ra.

P.: Cong sudt nt i trong kich ban e.

Tinh hé sb tham gia bién cta nit i va
duong day 1 trong kich ban e:

K. = Z”l 2)

B3. Tinh dong cong suét clia nat i tham

gia vao dong cong suit trén dudng day 1 trong
truong hop co s F

F

eil

=K

eil 'Fb (3)
Thu nhép yéu ciu trung binh trong kich
ban e (khoang thoi gian) C, cua duong day |
dugc phan chia cho nut i theo hé sb tham gia
bién cua nut i:
Fo
Cost,, =C, “)
CAP,

O day: CAP, la kha nang tai ctia dudng day.

Chi phi chi tinh cho phin cong sut tai
thuc té trén duong day. Trong thuc té F,, nho hon
CAP, nén khong thu dugc toan bg thu nhap yéu
cau ciia dudng day, néu dudng day non tai thi
chi phi thu dugc sé& rat it, phﬁn con thiéu duogc
thu bang phuong phap khéc, ching han bang
phuong phap “tem thu”.

3. XAC PINH PHI TRUYEN TAI CHO
LUOI TRUYEN TAI PIEN BiNH BPINH

So dd luéi dién 110 kV Binh Pinh nhu
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hinh 1, véi cac nguén thuy dién: Vinh Son,
Vinh Son 5, Tra Xom va ngudn ludi dién: két

Bang 2. Thong s nhanh

nbi Tran} bién ap Qu}‘/ Nhon 220’kV, duong day Natdi | Natdén | R (Ohm) | X (Ohm) (S.]]30‘6)
buc Pho va Song Cau, thong sO nit va nhanh 1 ) 1234 4,03 27.96
trinh bay nhu bang 1 va bang 2. ) 3 0.919 2343 15.598
Bing 1. Thong s6 nit 3 4 1,251 3,19 | 21,244
- o 1 5 0241 | 0,614 | 4,087
Nut Pe MW vrwy (MW) 5 6 4,781 | 12,189 | 81,161
1 250 0 0 1 7 2,049 | 5224 | 34,788
2 0 63,3 10,1 1 8 1,642 | 5361 | 37,199
3 0 15 7,1 8 9 1,705 5,567 | 38,626
4 0 0 0 7 10 2,680 | 6,855 | 45,645
5 0 16,1 29 10 1 5252 | 13,3890 | 89,15
6 0 15 1,5 11 12 | 3437 | 8762 | 58344
! 0 42,7 74 12 13 3975 | 10,135 | 67,485
8 0 18,8 1,7
12 14 5408 | 17,664 | 122,555
9 0 17 2,2
0 0 778 54 15 14 1,926 491 | 32,692
T 5 55.5 207 14 16 1,161 296 | 19,707
T 0 18.8 30 16 6 7,127 | 18,168 | 120,975
13 0 35 85 6 17 1,945 | 4959 | 33,019
14 22 0 0 15 13 7,372 18,794 | 125,144
15 66 0 0 13 18 2,86 729 | 48,543
16 20 0 0 18 19 3,644 929 | 61,859
17 0 0 0
18 0 23 5,9
19 0 0 0
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Hinh 1. So dd ludi dién 110 kV Binh Dinh

Str dung phin mém chuyén dung PowerWorld va Matlab dé tinh toan. Két qua tinh bang mé hinh
mét chiéu cho 1 kich ban, dong cong suét trén cac nhanh trong ché d6 co so vaché do tang thém 1 MW
& timg nat: N - ngudn, T - tai duoc thé hién & bang 3.

Bing 3. Dong cong suét trén cic nhanh trong ché do co so va ché do ting thém 1 MW
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1.00

0.80 +
6

0.00

Vi tri tai céc nat

10533 | 358 | 17 | 62,63 | 24,83 | -3047 | 437 | -53.64 | 10,47 | -1517 | 4,83 | 0 | 55,53 | 244 | 1
10533 | 358 | 17| 6263 | 2483 | 3047 | 437 | 5364 | 1047 | <1517 | 483 | 0 | 5553 | 244 | 0
10496 | 358 | 17 | 6226 | 2446 | 3084 | 379 | -5343 | 10,89 | -1454 | 546 | 1| 5511 | 234 | 0
1041 | 358 | 17| 6171 | 2301 | 3139 | 36 | 379 | 107 1500 | 591 | 0| 553 | 234 0
10435 | 358 | 17| 61,65 | 2385 | -3145 | 348 | -5373 | 1158 | -1415 | 585 | 0 | 5542 | 234 | 0
10437 | 358 | 17| 61,67 | 2387 | 3143 | 358 | -5381 | 1068 | <1413 | 587 | 0 | 5532 | 234 | 0
,A 10533 | 358 | 17| 6263 | 2483 | 3047 | 437 | -53.64 | ::5 ,,,,, ,A-Gu: 4,83 05 m& ....... Nﬁ 0
,ASMS 358 | 17 | 6267 | 2487 | 3043 | 358 | -5381 | 5% ,,,,, ,A-Gu: 4,87 0| mww ....... M.ﬁ 0
,A 10548 | 358 | 17| 6278 | 2498 | 3132 | 362 | -5374 | ::N ,,,,, ,A-G“S 4,98 0 s mMm ....... mﬁ 0
10565 | 358 | 17| 6295 | 2415 | 3115 | 368 | -53.63 | 10,78 | -1485 | 515 | 0 | 5522 | 234 0
1048 | 368 | 18| 621 | 243 31 373 | -53,53 | 1083 | -147 0
1048 | 368 | 17| 62,1 | 243 31 373 | 5353 | :za ,,,,,, | -14,7 0
10573 | 358 |17 | 6203 | 2423 | 3107 | 371 | -53.57 | ::: ,,,,, ,A-Eud 5.23 0| mz AAAAAA M.ﬁ 0
,A:xbm 358 | 17 | 6226 | 2446 | -3084 | 379 | -5343 | 5% ,,,,, 14,54 | 546 0l m: ....... M.ﬁ 0
,A:xwm_ 358 | 17 | 62,11 | 2431 | -30,99 | 3,73 | -53,53 | 10,83 ,A-Ev% 531 | 055172340
048 | 358 | 17| 621 | 243 31 373 | -53.53 | 1083 | <147 | 53 | 0| 5517 | 234 0
1048 | 358 | 17| 62,1 | 243 31 373 | 5353 | 1083 | 147 | 53 | 0 | 5517 | 234 | 0
1048 | 358 | 17| 62,1 | 243 31 373 | -53,53 | 1083 | <147 | 53 | 0| 5517 | 234 0
137,86 | 358 | 17| 9516 | 5736 | 2,06 | 22,13 | 3887 | -44.82 | 55,69 | -35.69 | 0 | 36,77 | 234 | 0
1048 | 358 | 17| 621 | 243 31 373 | 5353 | 1083 | 147 | 53 | 0 | 5517 | 234 | 0
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Tir két qua tinh thiy ring, phi truyén tai
cua duong day dugc tinh theo phu tai dién tham
gia cho dudng day do, tiry theo mirc d6 nhiéu hay
it ma ty 1¢ phan tram tinh phi thay d6i. Ching
han, phu tai di¢n tai cac nat 8 va 9 phai tra phi
truyén tai cho duong day 1 - 8 1an luot 12 53% va
47%, phu tai dién tai ntt $6 9 phai tra phi truyén
tai cho duong day 8 - 9 hau nhu 100% vi chi phuy
tai 9 st dung duong day nay.

4. KET LUAN

Tir két qua tinh thdy rang phuong phap
tham gia bién cho két qua rat cong bang, phu tai
dién nao st dung dudng diy nao nhiéu hon s&
phai tra phi truyén tai cho duong day do.

Phuong phap tham gia bién ciling cho cac
thong tin hiru ich vé ludi dién, gitp cho cac don
vi quan 1y Iudi truyén tai khi quy hoach phat

trién ludi truyén tai mot cach hiéu qua.

Phuong phap tham gia bién dugc ung
dung trong viéc xac dinh phi truyén tai cho ludi
dién truyén tai dién Binh Dinh, két qua tinh
toan phu hop, cong bang vai diéu kién van hanh
thuc té.
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ng xtr cia dam Timoshenko trén nén dan nhét phi tuyén
chiu tai trong di déng

Poan Kieéu Van Tam

Khoa K3 thudt va Cong nghé, Truong Pai hoc Quy Nhon

Ngay nhdn bai: 11/03/2019; Ngay nhan dang: 30/05/2019

TOM TAT

Bai bao nghién ctru g xtr dong luc hoc cta dam Timoshenko trén nén dan nhét phi myén bac ba chiu tai
trong di ddng. Dam hiru han c6 tiét dién khong doi duge mo ta theo 1y thuyét dam Timoshenko. M6 hinh nén la
nén dan nhét phi tuyén bac ba vai sau thong sé doc 1ap. Vi vay, tmg xir ciia chuyén vi phi tuyén béc ba, tac dong
ddng thoi cia thong sb cat bién dang ddm va thong sb cét bién dang nén déu duoc ké dén. Phuong phap Galerkin
va phép cau phuong tich phan duoc ap dung dé bién d6i hé phuong trinh vi phan chu dao thanh hé phuong trinh vi
phan thudng. Nghiém ciia bai toan 1a chuyén vi ciia dam theo thoi gian dwoc x4c dinh bang phuong phap tich phan
timg budc trén toan mién thoi gian Newmark. Két qua so chi ra anh huong cia cac thong sb dén tdc do hoi tu cua
chudi Galerkin va chuyén vi ciia dam.

Tir khéa: Dam Timoshenko, phi tuyén, nén dan nhét, tich phan 0.

*Tac gia lién hé chinh.
Email: dkvtam@fit.edu.vn
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Response of Timoshenko beam on nonlinear viscoelastic
foundation subjected to a moving load

Doan Kieu Van Tam

Department of Engineering and Technology, Quy Nhon University

Received: 11/03/2019; Accepted: 30/05/2019

ABSTRACT

The paper studies the dynamic response of a Timoshenko beam resting on a third order nonlinear viscoelastic

foundation subjected to a moving load. Basing on the theory Timoshenko, a single beam with a constant cross-

section is described. The foundation modal is taken as the third order nonlinear viscoelastic foundation with six

independent parameters. Therefore, responses of the third order nonlinear deflection, the effects at the same time

of the shear deformable beams and the shear deformation of foundation are considered. The Galerkin method and

considering integral quadrature method are utilized to transform differential governing equations of motion into the

ordinary differential equations. The numerical integration Newmark method is used to solve differential equations

and root of equations which is deflection of beam is determined. The numerical results show the dependence of the

convergence rate of the Galerkin truncation and the vertical deflection of the beam on system parameters.

Keywords: Timoshenko beam, nonlinear, viscoelastic foundation, numerical integration.

1. INTRODUCTION

The analysis about the response of
beams resting on different types of foundations
subjected to moving load is one of things
attracting researches all over the word. This
study is used to model, investigate and estimate
response of popular structures in civil, industry,
traffic... such as bridges, railway, airport
pavements, transversally supported pipelines and
so on. The available choice model foundation
depends on mechanical soil and interaction
between beam and foundation in practice.
Winkler foundation model has mathematical
simplicity but it is mostly considered to represent
the elastic foundation’. However, Winkler
foundation model does not accurately represent
the continuous characteristics of foundations
because the interaction between the lateral
springs is not taken into account in this model.

*Corresponding author.
Email: dkvtam@fit.edu.vn

This disadvantage is overcome by including
second parameter foundation that indicates the
interaction among the linear elastic springs, is
seted on stretched membrane; beam or plate
with flexural rigidity; shear layer. For instance,
Filonenko-Borodich foundation model, Hetenyi
foundation model or Pasternak foundation
model®’ are used.

With the development of the studies
on dynamic response of beams resting on a
linear foundation, researchers began to pay
attention to vibration of elastic beams resting on
nonlinear viscoelastic foundation. T.Dahlberg?
obtained some results arising from moving
load and found that the nonlinear model
simulated the beam deflection fairly well as
compared to measurements, where the linear
model did not. That is to say, the influence of
foundation’s nonlinear cannot be omitted. Ding
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et al* investigated the dynamic response of
infinite Timoshenko beams lying on nonlinear
foundation subjected to a moving concentrated
force, using the Adomian decomposition method
and perturbation method.

In this paper, the dynamic response of
a finite Timoshenko beam on a third order
nonlinear viscoelastic foundation are numerically
determined via the Galerkin method. The
responses of third order nonlinear deflection, the
effects at the same time of the shear deformable
beams and the shear deformation of foundations
are considered, as well as the viscoelasticity.

2. EQUATION OF MOTION

The system under investigation includes
beam, foundation, and load, as shown in Fig. 1.
Consider a homogeneous beam with a constant
cross-section A4, a moment of inertial/, a
length L, adensity p,amodulus of elasticity £,
a shear modulus G, and an effective shear area
k’A. F,,V represent respectively the magnitude
of the load and the load speed. The foundation is
taken as a nonlinear Pasternak foundation with
linear plus cubic stiffness and viscous damping
as follows:

uX,1) G ’U(X,T)
or Tt (1)

P (X, T)=kU(X,T)+ kU (X,T)+

X, T
M, (1) =k (x.7) e, P

Where P,,M, represent the force,
moment included by the foundation per unit
length of the beam, k,k, are the linear and
nonlinear foundation parameters, respectively.
G,,u are the shear deformation coefficient
and the damping coefficient of the foundation,
respectively, T is the time, x,U are the spatial
coordinate along the axis of the beam and the
vertical displacement function, respectively.

v Timoshenko beam

L] —
,Q|$|;|$|$|$|$|$|$|$|$|\%&aﬂw

Figure 1. The model of a finite Timoshenko beam on
a nonlinear viscoelastic Pasternak foundation

Using the Timoshenko beam theory
and considering load balancing, the governing
differential equation of motion for the beam
developed as:

2 2
pAa—[f+k'AG a—"’—a[f +hU+

oT oX ox

oU oU @

k3U3+,Lla—T—GpW:E)6(X—VT)

o'y o'y [ 6U} bl
|— —El——+k'AG| v —— |+kw+c,——=0
Prar X Voo [TV T g

Where k,,c, are foundation rocking
stiffness and damping coefficients, w(X,T) is
the slope function due to bending of the beam,
O(X —VT) is the Dirac delta function used to
deal with the moving load concentrated load.

The Galerkin truncation method' is used
to discretize the system and the series expansion
forms for u(x,#) and w(x,¢) with simply supported
condition are assumed as:

u(e) =Y 0, 08, (, ¢(x)=sin (k) .
w0 =3 &0, (%), v, (x)= cos (k)

Where ¢, (x), v, (x) are the trial functions,
q,(0), &,(¢) aresets of generalized displacements.

Weight function is taken as trial function
itself for the Galerkin method. With the normal
orthonormal condition, the simply supported
boundary conditions lead to the following
equations:

‘ 0 k=i
[ 8. o)w, (x)dx ={ }

1/2 k=i )
Jrcomde={ ¢ K
SRR 1/2 k=i

Using Eq (4) and considering Differential
Quadrature method? yields

§,0)+ 4,0+ |+ G, (k) +a(kz) g,

+2k3inFjwi(xj)—a(m)fi(t) =2Fw,(vt) 5)
EWre &k +(kn) +B &0 - Bim)g ) =0

i=12,...,n
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The above  mentioned  ordinary
differential equations can be solved via the
numerical integration Newmark method and
roof of equations which is deflection of beam are

determined.

Table 1. Properties of the beam, foundation and load

3. NUMERICAL RESULTS

Numerical examples are given for
investigating model truncation convergence and
the effect of parameters are displayed in this part.
The physical and geometrical properties of the
Timoshenko beam, foundation and the moving
load are listed in Table 1.

Item Value Dimensionless value
Young’s modulus £ / GPa 6.998 -
Shear modulus G / GPa 77
Mass density p/ kg.m™ 2373 -
Height of pavement //m 0.3 -
Beam Width of pavement b/ m 1.0 -
Length L/m 160 -
Shear coefficients &' 0.4 -
a - 4.401
B _ 1.502x107
Linear stiffness k, / MPa 8 97.552
Nonlinear stiffness &5 X MN.m™ 8 2.497x10°
Viscous damping 1/ MN .s.m™ 0.3 39.263
Foundation
Shear deformation coefficient G, / N 6.669x10’ 0.0318
Rocking stiffness &, / N 10° 1.626x10°
Rocking damping coefficientc, / N.s 15X 107 2.618x10°
. Load K, / N 2.126x10° 1.01x107
Movinng
load  gheedy /ms 20 0.01165
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The vertical deflection of beam center
with time is shown in Fig. 2. The Galerkin
truncation term is set to five cases, namely
n=25n=40 n=45 n =150, n = 60. There are
large differences between the n = 25, with the
n = 45, and there are discernible differences
between the n = 40, with the n = 45. Moreover,
the results of n =45, n =50, n = 60 are almost the
same. Therefore, the n = 45, is accurate enough
for analyzing the dynamic response of beam.
The results are in agreement with reference®
and the results showed that the convergence
rate of equations root is faster when comparing
the numerical integration Newmark method
and the fourth-order Runge-Kutta method
(n=45<n=150).

00030

00023

U2 T)(m)

00020

Q13

00010

00003

00000

Figure 2. The vertical deflection of the beam’s
midpoint

The effects of the shear modulus of a
beam and the shear deformation coefficient
of its viscoelastic nonlinear foundation on
the deflections of the beam are illustrated in
Fig.3 and Fig.4, respectively. It is clear that
the maximum value of the dynamic deflection
occurs almost at the mid-span of the beam. As
seen from the simulation results, the biggest
deflections decrease with the increase of
shear modulus of beams and the increase of
shear deformation coefficient of foundations.
It should be noted that a Timoshenko beam
model gradually become a Euler-Bernoulli
beam model when value of G decreases. So
the maximum deflection of a Timoshenko beam
is much smaller than a Euler-Bernoulli beam.
This conclusion corresponds with the results of
Ref*. Moreover, with value G, =0, a Pasternak

foundation turns into a Winkler foundation.
That is to say, the maximum deflection of a
Timoshenko beam on a Pasternak foundation is
much smaller than that of a beam on a Winkler
foundation. It is noted that this conclusion

corresponds with the result of Ref.?

UL/ 2T) ()

313036 37 35 38 40 41 42 43 44 43

Figure 3. Effects of the shear modulus of the beam on
the deflection of the beam

U(L/2,T)((mm)
-
g
5

33 38 37 3% 38 40 4 42 43 4d 43

Figure 4. Effects of the shear deformation
coefficient of the foundation on the deflection of
the beam

4. CONCLUSIONS

This paper is built a model problem
includes: a finite Timoshenko beam; A nonlinear
viscoelastic with many independent parameters;
And moving load. The governing different
equations of motion for the beam is developed
using the load balancing and the Timoshenko
beam theory. Basing on the Galerkin method and
considering the numerical integration method
are used to solve differential equations. The root
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of equations which is deflection of beam are
determined. The numerical investigation shows
the effect of the shear modulus of beam and the
shear deformation coefficient to the dynamic
response of the beam and the convergence of the
Galerkin truncation.
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D6 bén an mon va bén mai mon cua cac I&p phu dién héa
Nano-, Micro chirc nang

Nguyén Dirc Hung", Lé Thi Phuwong Thao?, Mai Vin Phwéc?, Tran Thi Van Nga*

"Vién Cong nghé méi trwong, VAST, 18 Hoang Quéc Viét, Qudn Cau Gidy, Ha Nji
Trwong Dai hoc M6 - Pia chat, 18 Phé Vién, Qudn Bdc Tir Liém, Ha Nji
3Vién Hoa hoc - Vit liéu, 17 Hoang Sam, Qudn Cau Gidy, Ha Ngi
‘Truong Pai hoc Giao théng vén tai, Cau Gidy, Qudn Pong Pa, Ha Néi

Ngay nhdn bai: 23/11/2018; Ngay nhan dang: 07/01/2019

TOM TAT

Céc 16p phu dién hoa chuc nang: Ni-TiO, ky nudce, Ni-CeO,-CuO xuc tac, va Ni-CBN cét, mai mon déu
can phai bén va chéng dn mon dé dam bao sy 6n dinh trong qua trinh st dung. Su hi¢n dién cua cac hat nano va
micro tro vé mit hoa hoc trong 16p phu t6 hop dan dén thay dbi két ciu bé mat va ting kha ning chéng dn mon.
Céac hat nano TiO, c6 tinh ky nudc cao, lam giam sy ngung tu do 4m bé mat va giam téc d6 dn mon xudng (I
2,23.107 A/dm?* (1,14.10* mm/nam). Céc hat nano CeO,-CuO tro vé mit hoa hoc, do d6 sy hién dién cua chung
trong céac 16p nanocomposite Ni-CeO, cling lam thay ddi cAu triic bé mat, tinh chit dién hoa va co hoc cua vat lidu
composite. Do do, tdc dd an mon cling giam xuéng i, = 1,601.10° A/dm? (0,1972 mm/nam). Tuong ty, sy hién
dién cua cac hat CBN ciling va tro vé mit hoa hoc trong 16p phu t6 hop micro Ni-CBN ciing lam ting kha ning bén
mai mon ddi voi gia tri G 1a 1789,06 twong duong véi san phdm ciia Nhat Ban va giam toc do dn mon véi i, =
7,713.10° A/dm? (4,253.102 mm/nam).

Tw khéa: Lop ma dién hoa nano, micro chirc nang, bén an mon, I6p ma xuc tac, lop ma ky nwdc, 16p mg mai cat.

‘Tac gid lién hé chinh.
Email: nguyenduchungl946(@gmail.com
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ABSTRACT

Functional electrochemical coatings: hydrophobic Ni-TiO,, catalytic Ni-CeO,-CuO, and cutting, abrasive
Ni-CBN all need to be durable and corrosion resistant to ensure stability in usage process. The presence of
chemically inert nano and micron particles in the composite coatings leads to surface texture change and corrosion
resistance increase. TiO, nanoparticles are highly hydrophobic, reducing surface moisture condensation and
corrosion speed to i, = 2.23.107A/dm?* (1.14.10* mm/year). CeO,-CuO nanoparticles are chemically inert, so
their presence in Ni-CeO,-CuO nanocomposite layers also changes the surface structure, electrochemical and
mechanical properties of the matrix. Thus, the corrosion speed also decreases to i, = 1.601.10°A/dm* (0.1972
mm/year). Similarly, the presence of hard and chemically inert grinding CBN particles in the micro composite
coating Ni-CBN also increases the abrasion resistance to the G value of 1789.06, which is equivalent to the
Japanese product, and reduces the corrosion speed to i, .= 7.713.10° A/dm? (4.253.10° mm/year).

Keywords: Functional electrochemical coating, corrosion resistance, catalyst plating, hydrophobic plating,
grinding plating.

1. INTRODUCTION catalytic platings for oxidation of engine exhaust
gases such as CO, CH
coatings for self-cleaning surfaces as well
as durable abrasives platings for cutting and

grinding tools. The nanoparticles CeO,,””

Functional materials all must meet superhydrophobic

required durability of corrosion and abrasion for
applying in different environments. Functional
plating layers are made of inert nanoparticles

or microparticles'?, so that the nature of these
particles also contributes to the increasing of
corrosion resistance of the nano and micro-
composite coatings of the coated metals®*. Due
to the compatibility with the steel material as well
as the technological advantage and economic
efficiency, nickel-plated solutionsare most
commonly used to create functional coatings>:

*Corresponding author.
Email:nguyenduchung1946@gmail.com

CuO," TiO, """ or micropaticles CBN"®
used for the mentioned functional coatings are
non-conductive, chemically inert, but their
presence in Ni coatings has an effect on varying
the corrosion speedof nickel plating!”!°. This
depends on many factors such as the structure and
composition of the nano, micro composite. Since
the parameters of plating technology, such as the
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concentration of substances in the electrolyte
solution, the diffusion process, plating time, the
temperature of the electrolyte solution greatly
affect the structure and composition of the
coating, this will affect the corrosion resistance
of Ni-composite material. The article will
present the effect of the important electroplating
technical parameters on the corrosion resistance
of the surface of functional layers: catalytic,
super hydrophobic and cutting, grinding.

2. EXPERIMENTAL
2.1. Chemicals and materials

The chemicals used to prepare the
solution are NiSO,.7H,0O, NiCl,.6H,0O, H,BO,,
laurylsulphate, which are analytical pure form of
China. The material CeO,, from Richest Goup
Ltd. Shanghai; CuO of Shanghai’s Nano Global
are 40 nm in size and CBN in 96 pum from
Changsha 3 better Ultra-Hard Materials Co.,
Ltd, China. The TiO, particles were synthesed
by Science University of Natural Science, Hanoi
National University with a particle size of 8 - 10
nm and crystalline structure was anatase.

2.2. Plating method

Nickel-plated solutions with nanoparticles
of CeO, and CuO for the catalytic function were
prepared with NiSO,.7H,O (200 = 350) g/L,
H,BO, 30 g/L, laurylsulphate 0.1 g/L, the total
content of CeO, + CuO is (2 + 14) g/L with pH
of the solution was 4 + 6. Nickel-plated solution
for TiO, nanoparticles for hydrophobic function
was mixed with NiCl,.6H,0 300 g/L, H,BO,
30 g/L, laurylsunphate 0.1 g/L, TiO, 6 g/L and
pH of solution 4. The electroplating solution
with CBN for cutting, abrasivefunctionwas
Watts solution with NiSO,.7H,0 300 g/L, H,BO,
30 g/L, laurylsulphate 0.1 g/L., CBN 160 g/L and
pH of 6.

Since the CeO,, CuO, and TiO, particles in
nanoscale, they are well distributed in the solution
when the solution is stirred. Thus, it is possible
to use a bath with cathode arranged vertically as
normal. In order to perform the plating process,

either the direct current (DC) or the pulse current,
which can be controlledthe current density and
duration according to the research requirements
(Figure 1),22? was used.

The CBN particles with size up to 100 um
are difficult to distribute in plating solution, but
it is easy to agglomerate. Thus, to codeposite
the CBN particles on the nickel plating layer,
horizontal cathode with a reasonable rotation
speed must be used (Figure 2).” With the
arrange of cathode as shown in Figure 2, the
CBN particles, when stirred at the appropriate
speed, will be dispersed in solution over the
cathode so that when deposited it will stick to the
horizontal surface of the cathode to incorporate
with Ni layer. The proper rotation speed of the
electrode will ensure the uniformbonding of the
CBN particles on the cathode surface.

i A

6%
T
L.

t
0 >
L
T
<>

Figure 1. Reverse pulse diagram and pulse parameters:
T: pulse width (pulse duration); T’: Distance between
two pulses (break time); 0: length of cycle; i : cathode
current density

o= |73

Figure 2. 1. Engine. 2. speed gearbox, 3. drive
belt, 4. plating tank; 5. spinning cathode; 6. Motor
support; 7. plating solution; 8. stirring machine, 9.
plating source; 10. cathode; 11. anode nickel; 12.

cathoderotary control box.
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2.3 Evaluate the composition, structure and
stability of corrosion and abrasion

The content of CuO and CeO,, TiO,, CBN
particleson the plating layers was determined
by the EDX energy scattering spectra on JMS
6610LV-JED2300, JEOL, Japan at the Institute
for Chemistry and Materials/ Institute of
Military Science and Technology. The surface
morphology ofthe coatings was also determined
through scanning electron microscope (SEM)
imageswith magnifications of 1,000; 5,000 and
10,000.

The polarization curve is a graph showing
the relationship between the electrode potential
(E) and the response current density (i), used
for studying the discharge at cathode (i,) or
the corrosion process by determining the value
i =i, The cathode polarization curves for Ni
plating were measured in plating solution on
Autolab PG302 at the Institute for Chemistry
and Materials, Institute for Military Science
and Technology. The working electrode was 1
cm? nickel-plated steel; the opposite electrode
was Ni; reference electrode was Ag/AgCl;
sweep: from open circuit (OCP) to -2.0 V; room

temperature.

The impedance of Ni plating process
was measured on the IM6 (Zahner - Elektrik,
Germany) at the Institute of Chemistry, Academy
of Science and Technology of Vietnam. When a
small oscillation of voltage or current are applied
on the electrochemical system, a responsive
signal that issinusoida and phase-deviatory
to the applied oscillation will be obtained.
Measurement of the phase difference and the
impedance of the electrochemical system allows
analysis of electrode processessuch as diffusion,
discharge kinetic, double layer or explanation
of surface development of the electrode or
corrosion resistance. The measurement was
performed from 100 kHz to 10 mHz at room
temperature with 0.5 cm? nickel plated as the

working electrode; Ni as the opposite electrode;

calomen electrode as the reference electrode.

The plating hardness was determined
on the Duramin-UK hardness tester at the
Department of Materials Technology/Military
Technology Academy. The abrasion resistance
of the coating was determined by ASTM-G77
measuring the abrasion resistance of materials
using the TE97 (UK) Turning Method at the
Institute of Mining Machinery - Thanh Xuan -
Hanoi. Determination of adhesion of Ni - CeO, -
CuO and Ni - cured composites was done by
thermal shock method according to TCVN
4392: 1986.

The principleschema of determination of
Ti-CBN plating’s abrasive stability is shown in
Fig. 3. According to,*** the abrasion resistance is
determined by grinding coefficient G in grinding
process with speed of cylinderal grinding tool is:
24,000 r/min, the grinding depth is: F = 10 mm/
min. G is calculated according to the formula (1):

A (1)

G:
Vg @z

In which: V, = a xb XL is volume of
grinded metal, O, is volume of grinded metal
per unit of grinding length, Q. is volume of Ni-
CBN coating per unit length and V, = nd Ar b
is volume of grinding Ni-CBN coating with Ar
the radius of the grinding tool, b is the length
of grinding and d is the average value of the
grinding tool before and after grinding.

-

10
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Figure 3. The principal schema for evaluation of
abrasion quality of the abrasive tools

3. RESULTS AND DISCUSSION
3.1. Catalytic function
3.1.1. Composition and structure of the plating

The content of nanoparticles CeO,, CuO,
ratio CuO/CeO, and total amount of CeO, and
CuO on nanocomposite coatings obtained at the
current density of 2 A/dm?, temperature 50°C, pH
= 6 in solution of NiSO,300 g/L, H,BO, 30 g/L,
laurylsunphate 0.1 g/L, varified composition of
CeO, and CuO in the solution with unchanged
total of 8 g/L is presented in the table 1. The
results of table 1 show that the composition of
nanoparticles obtained on the coating depends
on their composition in the plating solution. It is
intent to increase while the amount of particles
in solution rising to the highest value of 7 g/L. At
this condition, the particle content on the coating
increases to 37.22% for CuO and 34.68% for
CeO,, respectively. With the ratio of CuO/CeO,
= 1, the content of CuO in the coating is 21.22%,
higher than that of the CeO,- 17.24%. In order
toget higher content of CeO, on the coating, the
ratio of CuO/CeO, = 3/5 should be used. This is
may be because of the specific gravity of CuO,
6.31 g/cm’, is smaller than that of CeO,, 7.65
g/cm?. The experimental results also show that
the total content of CeO,+ CuO on the coatings
reaches the maximum value when the total one
in the solution is 8 g/L. It is always less than
38.46%, while the total amount of particles in
the solution is smaller or larger than 8 g/L. Thus,
the content of the nanoparticles on the coating

could becontrolled by varyingtheir composition
in electrolyte solutions. Beside that, the galvanic
parameters such as current density, time and
speed of stirring solution also affect the amount
of the nanoparticles on the nanocomposite
layer. The results show that the total content of
codeposition particles changes little around 36%
while the plating time rising from 5 to 40 minutes,
but reaches the highest value with current density
of 2 A/dm? stirring speed of 600 r/min.

Table 1. Content of CeO, and CuO on the Ni-plating
when changing of their content in the solution

C onlC. on Rate | Total
: ; Ce0, Cu0

CC()O; m CCxlO n the Nl- the Nl- CCuU CCB();

electrolyte|electrolyte . . /C.. +C.
plating | plating Ce0; Cuo
(g/L) (g/L) (%) %) on the | on the
o o plating |plating

1.0 7.0 225 | 3722 | 16.54 | 39.47
2.0 6.0 4.12 | 34.64 | 841 | 38.76
3.0 5.0 5.04 | 31.08 1.23 | 36.12
4.0 4.0 17.24 | 21.22 1.23 | 38.46
5.0 3.0 20.13 | 17.36 | 0.86 | 37.49
6.0 2.0 3146 | 6.28 0.20 | 37.74
6.4 1.6 31.90 | 4.46 0.14 | 38.18
7.0 1.0 33.78 | 3.46 0.10 | 37.24
7.2 0.8 34.68 | 2.15 0.06 | 36.83

Table 2 represents the total content of
CeO, and CuO on the coatings obtainted under
different conditions of pulse plating: average
current densities i, = (2, 4, 6) A/dm’; f = 0.2;
o= 0.2; f= 100 Hz, the total content of particles
of CeO, and CuO in the solution increases to
10 g/L. The results show that, the content of
CeO, + CuO in the coating achieved to 28.46%
when average pulse current density is 2 A/dm?.
This value is lower than that achieved by direct
current becausein the pulse-current plating
process, at the same current density, there is a
dissolution of Ni on the cathode surface at half
cycle, so the particles are not buried deeply in
the plating layer and then easy to fall off the
surface of the plating due to the collisions with
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other particles from the motion caused by the
stirring of the solution. When it increases up to
4 A/dm?, the content of CeO, and CuO in the
plating layer increases up to the maximum value
of 37.69%. This phenomenon can be explained
that at high enough current density, the amount
of Ni formed on the electrode is large, as well as
the amount of H, produced in the cathode due to
the reduction of H* ions in the discharge solution
is small, the CeO, and CuO solid particles are
buried and stick well to the electrode, resulting
in high amount of nanoparticles codeposited.
At higher current density, i, = 6 A/dm?* the
content of particles on the coating decreases.
This is because at higher average current density
(cathode current density 7.5 A/dm?), the nickel
releasedmuch while the particle attached less,
the H, gas formed by H" increases much more
pushing the nano particles out of the electrode
surface before they are buried by metal plating.

Furthermore, as the current density
increases, the dischage rate of Ni*" increases,
but the speed of deposition of CeO, and CuO
into the coating layer does not increase due to
the diffusion of CeO, and CuO from the solution
to the cathode surface is limited. This is similar
to the process under direct current, so that the
particle content on the coating reduces.

Table 2. Content of CeO, and CuO (% mass) on Ni-
Ce0,-CuO nano composite plating with different

pulse modes
Pulse current density
Parameter (A/dm?)
ic ia itb
a=p=02 2.5 0.5 2.0
Particles content 28.46
a=B=02 50 | 1,0 | 40
Particles content 37.69
a=p=02 75 | 15 | 60
Particles content 32.18

In order to create a plating, - the ratio
betweenanode currentdensity and cathode current
density inpulse current plating technology -
could be changed but must be less than 1.

Table 3. Composition of CeO, and CuO particles on
plating at different B values

B o (jg / (;‘1 / (k / Pgrticle§ content
dm?) | dm?) | dm?) in plating (%)

0.1 02] 49 |049 | 4 34.51

02]02] 50 | 100 ]| 4 37.69

03102 51 | 153 4 28.62

04 102] 52 |208]| 4 13.04

The results of composition of platings
fabricated in the sulphate solution under pulse
conditions: average current density i, =4 A/dm?*;
o = 0.2; f =100 Hz, plating time 20 minutes,
Ce0, 25 g/L, CuO 5 g/L, stirring speed 600 r/min,
p varying from 0.1 to 0.4 are shown in Table 3.
From these results, it is found that, when
increasing the value of f, the cathodic current
of forming of nickel layer (i) does not change
much while the anodic current of dissolving
metal (i) increases. At a small value of 8 (0.1
+ 0.2), the increasing of f§ increases the relative
speed of nickel formation, thus facilitating the
adhesion of nanoparticles on the coating layer so
the particle content on the plating layer increases.
By continuously increasing of § value, the rate of
nickel formation decreases leading to the falling
of nano particles off the surface of the Ni coating
due to insufficient nickel layer for burying nano
particles. That will not be favorable for the
deposition of the particles into the coating and
the nano particle content in the coating layer also
decreases. Burying particles into plating layer
will be more difficult if increases f even further
(# = 0.4). At f > 0.3, nanoparticles buried are
poor, so obtained plating is smooth. Appropriate
value of £ is 0.1 + 0.2, but the layer with the
highest content of CeO, and CuO (37.69%) is
created at = 0.2.
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2 A/dm?
Figure 4. The SEM images of the Ni-CeO,-CuO

surface plated at different direct current densities

Figure 5. The SEM images of the Ni-CeO,-
CuO surface plated with different pulsed current

densities (i)

The surface morphology of Ni-CeO,-
CuO nano composite platings obtained from
direct current electroplating as well as the
pulse currentis evaluated using SEM images
and presented in Figure 4 and 5. These images
show that both the surface of the Ni-CeO,-CuO
coatings obtained by direct and pulse current
have particles on surface that create porous
structure, that increases when the current density
as well as the concentration of nano particles on
the surface get higher.

3.1.2. Corrosion resistance and abrasion
resistance of the catalytic functional coating

The corrosion resistance of the Ni-CeO,-
CuO nano composite platingwas determined by
the Tafel polarization measurement (Figure 6).
From the Tafel curves shown in Fig. 6, it can be
seen that the presence of CeO, and CuO inert
particles makes negligible changes in the shape
of polarization curves. That means the corrosion
behavior of the nano composite platings similar
to that of Ni plating in the experiment.

-2.0 4
2.5
-3.0 4
-3.5 4

o -4.0 4

§ -a5]

* -5.0 4 aNi

‘o -5.5 - b Ni-CuO
60l ¢: Ni-CeO2
65 d:Ni-Ce02-CuO
-7.0
7.6 a

.06 -05 -04 .03 .02 .01 00 01 0.2
Eagagat (V)
Figure 6. Tafel curves of the compositeplatings
measured in NaCl 3.5%

However, from the tafel graph (Fig. 6),
it is also found that the presence of CeO, and
CuO particles on the nanocomposite plating of
Ni-CeO,-CuO changesthe values of corrosion
potential (£ ), polarization resistance (R)),
and corrosion curent density (i, ) as well as
corrosion speed (v, ) of the plating layer (Table
4). The results in table 4 show that the CeO,
particles increase the polarization resistance on
the nickel plating, reducing the corrosion current,
while the CuO particles reduce the polarization
resistance and increase the corrosion current.
The Ni-CeO, nano composite plating has a lower
corrosion current while Ni-CuO coating has a
higher corrosion current than nickel one. The
Ni-CeO,-CuO nanocomposite plating has very
small corrosion current that is approximately
equal to the corrosion current as well as the
corrosion rate of the nickel plating.
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Table 4. Corrosion potential (E_ ), corrosion current
density (i), corrosion rate (v.,), polarization
resistance (R,) of plating of Ni, Ni-CuO, Ni-CeO,
and Ni-CeO,-CuO

Veom
V| R (mnl(/yéar)

Plating zCumz E
layer (A/em?) | Corr

Ni 1.688.10° | - 0.198 | 4.607.10* 0.2079

Ni-CuO |8.871.105 | - 0.303 | 7.016.10' 1.0930

Ni-CeO, | 0.809.10° | - 0.363 | 12.45.10 0.0997

Ni-CeO,-

sl 2
CuO 1.601.10 0.339 | 6.161.10 0.1972

The results of the durability test in moist-
heat accordance with TCVN 7699-2-30: 2007
as well as the durability in the saline moisture
environment in accordance with TCVN 7699-
2-52: 2007 with the 3 level of extreme degree
gave the comparable results between niken and
Ni-CeO,-CuO platings. These coatings neither
peel off nor show rust, stains and abnormalities.
Similarly, the results for adhesion of the Ni and
Ce-NiO,-CuO coatings according to TCVN
4392: 1986 with a heat shock of 300°C for 15
minutes show no evidence of peeling on the
surface of two coatings, that demonstrates a
good adhesion to ensure corrosion protection of
the materials.

The abrasion resistance of the coating
is evaluated through hardness and abrasion
resistance. The average microhardness of 5
measurements for nickel plating is 163.16 HV,
whereas it is 240.40 HV for the Ni-CeO,-CuO
coating, which is nearly 1,5 times higher than
that of nickel. This may be due to the nature of the
CeO,, CuO particles as well as the particle size
and surface structure of the plating layer which
makes the surface hardness and thus increases
the abrasion resistance. The average abrasion
resistance is 19.35 g/Nm and 4.60 g/Nm for Ni
and Ni-CeO,-CuO platings, respectivesly, under
measurement condition: 20 N load, rotation
speed of 10 r/min, the circle diameter of 34.107,
and 169 seconds. Thus, the abrasion intensity
of the Ni plating is 4.2 times (19.35/4.60) of the

Ni-CeO,-CuO composite coating. This means
that the abrasion resistance of the Ni-CeO,-
CuO composite coating is 4.2 times greater than
that of pure Ni plating. Similarly, the abrasive
coeficient of Ni coating is 1.318 which is higher
than that of the Ni-CeO,-CuO nano composite
plating of 0.274, which also demonstrates that
the Ni-CeO,-CuO composite coating is 4.2
timesmore durable than the Ni coating.

Thus, the corrosion and abrasive resistance
of the Ni-CeO,-CuO nano composite plating
ensure the catalytic functionality of the coating
is well utilized in the corrosive and abrasive
environment of the catalytic box for engine
exhaust gastreatment.

3.2. Self-cleaning superhydrophobic functional
plating

3.2.1. Composition and structure of the plating

The discharge of nickel ion to form Ni-
TiO, plating in electrolyte with different TiO,
content is shown in Figure 7.

]ot:0sn T,
=1 o1Tz 200 IO,
JotTeagn o,
DITE: 6L TO,
D1TE:2gh TO,
o110 TO,

Di1T0

L=

e <r <= <3 -0 -t -2
E. VIAGIAGT:

Figure 7. Cathodic polarization curve of Ni** discharge
in electrolyte containing TiO, 0 + 10 g/L, 55°C, stirring
solution, potential scanning speed 5 mV/s

Figure 7 shows that the cathodic
polarization of the nickel-forming process
is almost unchanged when TiO, is added in
solution with a concentration of 2 + 6 g/L, but
it slighty increases if the TiO, concentration
in the solution rising from 6 to 10 g/L. This
is due to the fact that when the concentration
of TiO, in the bath increases, the presence of
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TiO, nanoparticles in the double layer increases
reducing Ni** concentration on the cathode and
therefore reducing the discharge rate as well as
the rate of the nickel ions deposition, so that the
cathode polarization increases. However, TiO,
is electrochemical inert particle so that it has
negligible effect on Ni** discharge.

XRD results todetermine the content of
TiO, on Ni-TiO, coating formed at different
plating time and direct current densities as well
as different average pulse currentdensitiesare
shown in Table 5 and Table 6, respectively.

Table 5. TiO, content on Ni-TiO, coatings obtained at
different times and direct current densities

Plating Content of TiO,, %
time,
min | 2A/dm* | 3A/dm* | 4 A/dm® | 5 A/dm?
10 8.53 9.28 6.00 4.07

20 8.03 10.53 5.94 4.05
30 8.35 10.22 6.43 4.38

The results from Table 5 show that while
the plating time of 10 to 30 minutes results
in negligible change in the TiO, content on
the composite coating, the curent density has
strongly influences on it. In the curent density
range from 2 A/dm’* to 3 A/dm?, the TiO, content
increases and reaches the maximum value, but
as the current density increases continuously,
the TiO, content in the coating decreases
sharply. It may be because of the large amount
of H, formed at high current densities limiting
co-precipitation of TiO,.

Table 6. TiO, content on Ni-TiO, platings obtained at
different pulse parameters

Parameter Masse of TiO, in plating, %
ap 3A/dm’ | 5A/dm? | 7 A/dm?
a=£=0.1 0.22 0.78 1.05
a=£=02 1.78 0.48 2.55
a=0.1;
£=02 5.37 9.52 7.48
a=0.2;
£=0.1 12.30 10.47 8.67

The results in Table 6 show that the
coatings obtaintedunder reversed squarepulse
plating condition: frequency /= 100 Hz, average
current density i,: (3, 5, 7) A/dm*, o = B = 0.1
and o = B = 0.2 are thin, black, irregular with
very small TiO, content (< 2.55%). When B
= 0.2 > a = 0.1, with the increase of i, from
3 A/dm* to 5 A/dm’, the TiO, content on
the coating increases and then decreases as
i, increases to 7 A/dm’. This phenomenon
can be explained as the increase of H, gas by
the increase of current density decreases the
amount of TiO,coprecipitated with nickel, like
under the direct current plating. Furthermore,
as the current density increases, the rate of Ni**
reduction increases, but the rate of deposition of
TiO, particles into the coating does not increase
due to the limited diffusion of TiO, from the
solution to the cathode surface. As a result, the
particle content in the coating decreases. When
B =0.1 <a=0.2, with the increase of i, from
3 A/dm* to 7 A/dm’, the TiO, content on the
plating layer decreases. Under this condition, the
coating is light and equally. At the same average
current density of 3 A/dm?, the TiO, content on
the plating formed under pulse currentis higher
than that of direct one, the corresponding values
are 12.30% (Table 6) and 10.53% (Table 5).
This is also due to the fact thatthe pulse current
used is reversed one so that at the half cycle in
which anode becomes cathode, there is no H,
released, therefore, the H, released is less than in
direct current case and then the push nano inert
particles off the electrode surface of hydrgen gas
reduces. The high ability to adhere on the surface
of the inert particles increases the possibility of
particles buried into the plating layer, so their
content on the plating layer is high.

SEM images of surface of Ni and Ni-TiO,
composite coatings fabricated at curent density
of 3 A/dm?in 20 minutes are shown in Figure 8.
The Ni-TiO, nano composite plating formed at
this condition has 10.53% (by weight) TiO, in the
plating layer, surface morphology is uneven but
the roughness is greater than that of the pure Ni.

Journal of Science - Quy Nhon University, 2019, 13(3), 67-82 | 75



KHOA HOC

TRUONG DAI HOC QUY NHON

Therefore, the hydrophobicity is higher (contact
angles are 164.7° and 125.7° respectively). The
surface energyis 6.623 mN/m for the Ni plating
but only is 0.055 mN/m for the Ni-TiO, plating.

.
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Figure 8. SEM images of Ni plating (a) and Ni-TiO,
nanocomposite plating (b) formed at 3 A/dm? in 20
minutes with the same magnification of 10,000

The nanocomposite plating generally
has finer crystalline structure than pure
metallic coating®”. However, as the amount of
nanoparticles in the electrolyte increases to a
certain value, it increases the roughness of the
coating®. The pure nickel plating formed in NiCl,
solution is not a fine-grained one with uneven
surface texture, but it’s roughness is not too high
so it is only a hydrophobic surface with the water
contact angle is low of 125.7°, meanwhile the
Ni-TiO, composite coating has higher roughness
with heriachial structure which leads to super
hydrophobicity with contact angle of 164.7°.

The Ni-TiO, platings formed under
pulse current have less rough surface structure
than ones formed under direct one and their
surface morphology change when o increased
from 0.1 to 0.2 (Fig. 9). With this increase of
a, the content of TO, on the plating increases
and thus increases the roughness as well as the
hydrophobicity of the coating. When a increases
to 0.3, the TiO, content on the plating reduces
slightly, the surface morphology of the coating
is different from that of o = 0.2.

NS e S 4 e
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Figure 9. SEM images and contact angle values of Ni-
TiO, nanocomposite coating formed under different
values of a: a) a=0.1;b) a=0.2; ¢) a=0.3

However, all these coatings have rough
surface and are the hydrophobic surfaces with
contact angle ~140°, water droplets can easily
roll off the surface when the surface are tilted a
very small angle.

3.2.2. Corrosion resistance of hydrophobic
plating

The corrosion resistance of the nickel-
plated layers was investigated by measuring
corrosion  current  and
impedance. Fig. 10 and Table 7 are the results
of the corrosion current measurement of nickel
plating and Ni-TiO, nanocomposite platings in
3.5% NaCl solution.

electrochemical
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Figure 10. Tafel curves of Ni plating and Ni-TiO,
nanocomposite platings in 3.5% NaCl solution
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Table 7. Corrosion current measurements of platings
of nickel in a 3.5% NaCl solution

Table 8. Mass reduction (mg/cm?) of Ni and Ni-TiO,
platings after immersion in NaCl and HCl solutions

Platin, % Ca(r)lmlaect By corr Veon
& TiO, deggref;s V) | (A/em?) | (mm/year)

Ni 0 | 125.70 |[-0.089| 2.10.10° | 6.71.10°

Ni-TiO, | 6.22| 152.80 |-0.054 | 3.41.107 | 1.09.10°

Ni-TiO, (10.53| 164.66 | 0.067 | 2.23.107 | 1.13.10*

Ni-TiO, 12.30| 136.68 | 0.020 | 6.52.107 | 2.08.107

The results of Fig.10 show that the Tafel
curves of the Ni and Ni-TiO, coatings are
similar, but the corrosion potentialsof the Ni-
TiO, coatings strongly change to the positive
side, which means that the cathodic process
is inhibited. As the results presented in Table
8 show that the corrosion currents of the Ni-
TiO, coatings are smaller than those of Ni.
This is consistent with published studies®***’
suggesting that the highly corrosion-resistant
TiO, nanoparticles involve in the coating would
act as a barrier to reduce the surface area of the
coating exposing to the corrosive environment
leading to reduced corrosion rate. In addition,
TiO, nanoparticles alter the nickel-plated surface
morphology which increases hydrophobicity of
the coating, thereby reducing moisture retention,
reducing the ability of forming the electrolyte
environment on the surface of the coating which
decrease the ability of being corroded of the
coating.

The durability of the Ni and Ti-TiO,
coatings in the chemical environment was
investigated with solutions of NaCl 3.5% and
HCIl 1 M. The Ni-plating is chemically stable
in alkaline environment due to formation of
nickel hydroxide film which is durable to the
corosion but it will be corroded in saline and is
unstable in acidic environment as well as slowly
dissolved in dilute acid solutions'. Table 8
shows the results of determination of corrosion
speed of Ni and Ni-TiO, coatings in NaCl and
HCI environments.

Platings NaCl solution HCl solution

t,h 24 48 72 24 48 72

Ni 033 | 090 | 093 | 3.23 | 547 | 6.23

Ni-TiO, | 0.07 | 0.10 | 0.12 | 0.97 | 2.63 | 3.67

The results show that the nickel plating
is stable in saline, slowly corroded in acidic
environment. The reduced mass of Ni-TiO,
coatings in the NaCl and HCI environment is
much smaller than that of Ni-plating. This is due
to the hydrophobicity of the Ni-TiO, coatings
obtained from the chloride solution.

The results of microhardness of the nickel
plating and Ni-TiO, platings are shown in Table 9.
The hardness of electroplating depends on some
factors as following: structure and mechanical
properties of plating metal; coating surface
mophology; conten of particles on coating; the
shape and size of codeposited particles. In this
case, the structure and mechanical properties
of the metal matrix, particle size and shape are
almost unchanged with different content of nano
particles on the coatings, so the hardness of these
coatings depends largely on the morphology of
the coating surface and the particle content on
the coating. The Ni-TiO, coating formed under
pulse current has less rough surface and higher
particle content on the coating so that it has
higher hardness than plating formed by direct
current. The Ni-TiO, nano composite platings
formed from direct current have similar surface
morphology, so the hardness increases with the
particle content on the plating and is higher than
that of the pure metal.

Table 9. Results of microstructure hardness testing
(HV 0.01) of nickel plating

Plating

layer Average

Ni 250.7 | 253.7 | 250.7 | 250.7 | 253.7 | 251.9

Ni-TiO,| 343.3 | 338.6 | 334.1 | 343.3 | 338.6 | 339.6
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The results show that the abrasion and
corrosion resistance of Ni-TiO, composite are
better than that of Ni.

3.3. Ni-CBN microcomposite functional
plating for grinding, cutting

3.3.1. The distribution and bury of particles on
Ni-CBN microcomposite plating

The functional plating that used as
grinding, cutting tool must have reasonable
density of the abrasive particles on the surface,
and the particles need to be buried enough in the
plating layer to have strong bond with the surface
Controlling the influence of technical factors
such as current density i, A/dm?; the rotation
speed of cathode n, r/min and the plating time
t, min may create Ni-CBN platings with a good
distribution and optimal buried for the practical
application. The actual particle distribution
K, is counted from the software from the
SEM image of the Ni-CBN plating surface
with reasonable magnification (Figure 11). The

dependence of K, on the plating technology

BT
elements mentioned above can be described by
the mathematical model elaborated from the

practical planning (Table 10 and 11) as follows:

Ky =f(n. i 1 )

Figure 11. SEM images and results of counting the
number of particles distributed on the surface of the
Ni-CBN microcomposite plating

Sample: M4, Position: 2; Practicle number: 92;
Area: 1.226 mm?; Density: 75.04 praticle/mm’.

Table 10. The real variable and encoded variables
from three plating factors: mixspeed (n), time (t) and
curent density (i).

The real variable \]::;(i::t()ili: (i
Variables
n, r/min| ¢, min |, A/dm?>| A | B C
Above level
1) 1.3 10 8 +1 | +1 | +1
Lower level
0.7 5 3 -1 -1 -1
(-1
Variable 0.6 5 5
range

The variability of the selected factors
for the model (Table 11) is: 7 varies in range of
(3 =+ 8) A/dm? because of the large grinding
grain (=100 pm), then i must be large enough to
create enough Ni to keep seeds on the surface; n
is selected in range of (0.7 + 1.3) rpm, because
if n is large, the particles could not adhere and
be kept on the surface of the sample; otherwise,
if n is too small, the particles are distributed
unevenly; the 7 is selected in range of (5 + 10)
minutes, when ¢ is small, particle distribution is
unevenly, while with large value of ¢, particles
are overlapping on the sample surface. The
results of K, determination with the variables
of plating parameters as shown in Table 10 are
presented in Table 11.

Table 11. Experimental results of the effect of three
factors: n, t and i

Encoded variables The real variable
T A B C | n, r/min | ¢, min LA Ky
dm’
1 -1 -1 -1 0.7 5 3 76.26
2 | 41| -1 -1 1.3 5 3 69.74
3 -1 +1 -1 0.7 10 3 84.01
4 | +1 | +1 | -1 1.3 10 3 79.93
5] -1 -1+l 0.7 5 8 91.35
6 | +1 | -1 | +1 1.3 5 8 83.61
7| -1 | +1 | +1 0.7 10 8 99.10
8 | +1 | +1 | +1 1.3 10 8 88.91
9 | -1 0 0 0.7 7.5 5.5 | 83.61
10 | +1 0 1.3 7.5 55 | 79.12
11 0 -1 1 5 5.5 | 77.08
121 0 | +1 1 10 5.5 | 84.01
131 0 0 -1 1 7.5 3 76.26
141 0 +1 1 7.5 8 92.17
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151 0 0 0 1 7.5 5.5 | 81.16
16| 0 0 0 1 7.5 5.5 | 81.57
17 | -1 -1 -1 0.7 3 75.04
18| +1 | -1 -1 1.3 5 3 70.96
19 -1 | 41 | -1 0.7 10 3 83.20
20 | 41 | 41 | -1 1.3 10 3 79.12
21 | -1 -1 | +1 0.7 5 8 89.72
22 | +1 -1 | +1 1.3 5 8 81.57
23 | -1 | +1 | +1 0.7 10 8 96.25
24 | +1 | +1 | +1 1.3 10 8 87.28
25 | -1 0 0 0.7 7.5 5.5 | 84.01
26 | +1 0 0 1.3 7.5 55 | 78.71
271 0 -1 1 5 55 [79.12
280 0 +1 1 10 5.5 | 86.46
291 0 0 -1 1 7.5 3 79.12
30| 0 0 +1 1 7.5 8 90.54
311 0 0 1 7.5 5.5 |83.61
321 0 0 1 7.5 55 179.12

K, = 7042 —3.13n + 1.476¢ — 0.049; + 0.3586:>

PBT
—1.359nxi 3)

From the regression equation 3, we have
examined the standards and found the tendency
and the influence of factors of the plating
technology. The rotation speed of cathode n
has the coefficient -3.13 which means that the
K, . will decrease as n increases. Coefficient

PBT
of plating time is 1.476 which shows that K,
increases when plating time increases. The
coefficients of current density i and i are -0.049
and 0.3586, respectively, thus the effect of jon
K, 1s non-linear. The interaction of these two
factors, nxi, also reduces the K, coefficient

T
due to the negative coefficient.

3.3.2. Corrosion and abrasion resistance of Ni-
CBN microcomposite coatings

The abrasive and grinding functional
plating, which based on the codeposition of CBN
grinding particles with metal nickel plating,
need to be determined the corrosion resistance
to ensure the stability of the grinding material
as well as the tool made from these platings.
Cutting grinding is made from this functional
plating. Figure 12 shows the Tafel curves of
nickel and Ni-CBN microcomposite coatings
made under different current densities.

-2.0 5
-2.5 4
-3.0 4
-3.5
-4.0 -

-4.5

lgi(A.cm?)

-5.0
5.5 4
-6.0

-6.5

-7.0

15 T T T T T T T 1
075 070 -065 -060 -055 -0.50 -045 -040 -035

Eiasa ™)

Figure 12. Tafel curves of nickel plating (b) and Ni-
CBN microcomposite coatings (a, ¢, d) made under
with different current densities: a) 1.5 A/dm?; ¢) 2.0
A/dm? and d) 2.9 A/dm?in NaCl 3,5%. The plating
condition is: CBN concentration 30 g/L; plating time
for L, (Liner layer), L, (CBN mount layer) and L,
(buried layer) corresponding to (5/5/15) minutes;
temperature of electrolyte is 55°C.

From Figure 12, it can be seen
that the presence of inert CBN particles
increasesthecathodic and anodic polarization
as well as shifts the corrosion potential to the
positive side, in which the coating obtained at
a plating current density of 2.0 A/dm? has the
highest effect. Table 12 presents the values
of corrosion potential, corrosion current, and
corrosion rate of Ni-CBN layers produced at
different plating current densities.

Table 12. Corrosion characteristic obtained from
potentiodynamic polarization measurement for pure
Ni coating and Ni-CBN microcomposite coatings
plated at different current densities in 3.5% NaCl
solution

LA/ 2 Veor. >
Sample dm? |com Alem*lE, V| R, Q mm/year
b | Ni 0 1.915.10° | -0.584 | 3.386.10" [1.056.10"!
Ni- © > 2
| BN 1.5 | 8.426.10°|-0.589 | 1.500.10? |4.646.10
d Ni- 2.0 | 7.713.10° | -0.545 | 1.146.10% [4.253.10°
cBN| % J713. . .146. 253,
c Ni- 2.9 19.478.10°|-0.570 | 1.093.10? |5.227.107
CBN| % 478. . .093. 227.
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The results from Table 12 also show
that the corrosion current densities of Ni-CBN
platings reduce to nearly half'the Ni plating while
the corrosion potentials reduce slightly, but the
polarization resistances decrease dramatically.
This indicates that the presence of inert CBN
particles reduces the surface area of the nickel
metal layer, thus reduces the corrosion rate of the
nickel metal.

The durability of the bonding between
CBN with Ni layer that were formed by the
nickel plating process from the Watts solution
containing CBN particles needs to be evaluated
to determine the ability to retain the grinding
grain during grinding or cutting. If the bonding
between CBN grinding particles and Ni-plated
metal, between the Ni-plated metal and the
surface of the steely core of grindstoneis not
sufficiently durable, the grinding particles will
be separated from the binder, the surface of
grindstone will be seperated from the suface of
the core. As there have been no method to assess
the durability of the bonding bridges, the bond
strength test between the grinding particles and
the binder is carried out by the experimental
grinding process to obtain a general view of the
quality of the link created by the plating process.
The durability of the produced bonding bridges
as well as the cutting properties of produced
grindstone can be evaluated by observing the
grindstone surface after grinding on the scanning
electron microscope, measuring the surface
roughness and the extracted metal volume.
Table 13 presents the relationship between time,
current density of plating layers: Ni (L)), Ni with
mounted CBN (L)) and Ni to bury CBN (L,)
with distribution coefficient of CBN particles
(K,,;) on the surface of grinding functional
microcomposite plating formed at 55°C, rotation
speed of cathode 0.7 rpm/min.

Table 13. The distribution coefficients of CBN
particles on the surface of platingsobtained at
different current densities and plating times

Sample Pll;;flenrg mittl,ute A/ il,m2 partifl?;;mmz

L, 25 3

M, L, 10 3 84.01
L, 35 3
L, 25 3

M, L, 10 8 99.10
L, 30 3
L, 25 3

M, L, 5 3 76.26
L, 35 3
L, 25 3

M, L, 5 8 91.35
L, 30 3

As can be seen in Table 13, the number
of CBN particles on the coating surface is high
value of 91.35 to 99.1 particles/mm? when the
current densities of L, is higher than the current
densities of L, and L., or plating time for burying

layer is only 30 minutes.

Figure 13. SEM image of abrasive surface after 200
grinding process

Figure 13 shows the SEM images of the
samples of Table 13 after 200 abrasion cycles
(equivalent to the abrasive time of 30 minutes).
The steel material SKD 11 for cutting have been
heat treated and have a hardness of 63 HRC. The
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deep of cutting is 0.01 mm. The SEM images
show no evidence of abrasion of the abrasive
particles on the grindstone surface. Grinding
particles involving in cutting and grinding metal
without being turned off from the surface of
grinding tool exhibiting that the nickel bonding
bridge formed by electroplating is sufficiently
stable to keep the CBN particles out of abrasion
under grinding force while CBN particles joining
in cutting or abrasiving process of metals. This is
the insurance of the stability of bonding bridge.
It can be concluded that the depth of 55% CBN
buried in the nickel plating has created a good
bond between the grinding particles and the
plating metal and the holding force is strong
enough to with stand the impact of grinding
force in cutting process without separating from
the surface of abrasiving tool.

4. CONCLUSION

Functional electroplatings have been
fabricated by combining nickel plating formed
from NiSO,, NiCl, or Watts solutions with
nanoscale or micron particles, in which Ni-
CeO,-CuO plating has catalytic function, Ni-
TiO, plating is hydrophobic and sefl-cleaning
material, Ni-CBN plating can be use as cutting
and grinding tool.

The content of the functional particles,
the proportion and distribution of the particles
in the platings as well as the degree of adhesion,
cohesion and depth of buried particles in
the platingscan be controled by controlling
the parameters of the plating technique such
as the concentration of inert particles in the
plating solution, current density, or curent
characteristics, polarization potential, plating
time and stiring speed.

EDX results and SEM images have
demonstrated the presence on the Ni plating of
Ce0,-CuO nanoparticlesmixture, 36.12% to
39.87% wt, and TiO, particles, upto 10.53% wt,
CBN, 69.74 particles/mm?t099.10 particles/mm?,
with corresponding revelation on the surface
platings. The determination of the catalytic

activity, hydrophobicity and cutting abrasion
have demonstrated the catalytic, hydrophobic,
and abrasive cutting functions of Ni-CeO,-CuO,
Ni-TiO, and Ni-CBN, respectively.

Corrosion resistance and hardness of all
functional coatings are higher than that of pure
nickel plating. Specifically, the corrosion rate
of Ni-CeO,-CuO coating is 1.601x10° A/dm?
(0.1972 mm/year), of Ni-TiO, coating is
2.23x107 A/dm? (1.14x10* mm/year and of Ni-
CBN platingis 7,713x10° A/dm? (4.253x10
mm/year). The abrasion resistance of the Ni-
Ce0,-CuO coating is 240.4 HV, 1.5 times higher
than Ni plating, and that of the Ni-CBN coating
is 63 HRC of the heat treated steels SKD 11.
These results confirm that the funtional platings
are stable enough to the environment and can
work stably for efficiency.
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ABSTRACT

The essential oils from the Ocimum sanctum L. grown in Binh Dinh was obtained by water-distilled
method, accounting for 0.61%. The chemical composition of the essential oils was analyzed by GC-MS method.
The dominant compounds in the essential oils were eugenol (71.21%), B-caryophyllene (12.96%) and cis-p-
elemene (9.67%). The main component in the essential oils was eugenol. This essential oils has strong inhibitory
activity against the growth of Lactobacillus fermentum and Staphylococcus aureus. In addition, it also inhibits the
development of Bacillus subtilis and Pseudomonasa eruginosa.

Keywords: Essential oil from Ocimum sanctum L., Eeugenol, Ocimum sanctum.
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Khao sat thanh phan héa hoc va hoat tinh khang vi sinh
cua tinh dau hwong nhu tia (Ocimum Sanctum L.)
& Binh Dinh

Vo6 Thi Thanh Tuyén®, Nguyén Thi My Bién

Khoa Hoa, Truong Pai hoc Quy Nhon

Ngay nhdn bai: 30/12/2018,; Ngay nhan dang: 27/03/2019

TOM TAT

Tinh dau hwong nhu tia & Binh Dinh thu dugc bang phuong phép chung cat 16i cudn hoi nuée chiém ham

luong 0,61%. Thanh phan héa hoc cia tinh dau dugc xéc dinh bang phuong phiap GC-MS. Nhiing chét chiém
ham luong cao trong tinh dau 1a eugenol (71,21%), B-caryophyllen (12,96%) va cis-B-elemen (9,67%). Trong dé
eugenol 1a chét chiém ham luong cao nhat trong tinh dau. Tinh dau nay ¢6 kha ning @rc ché manh sy phat trién cta

vi khuén tmg Lactobacillus fermentum va Staphylococcus aureus. Ngoai ra, tinh dau nay ciing ¢6 kha ning tc

ché su phat trién cua vi khuan Bacillus subtilis va vi khuan Pseudomonasa eruginosa.

Tir khéa: Eugenol, Ocimum sanctum, tinh dau hwong nhu tia.

1. PAT VAN PE

Huong nhu tia c6 tén khoa hoc 1a Ocimum
sanctum L. hay Ocimum tenuiflorum L., tén
thuong goi la é tia hay € rirng, thugc ho Hoa moi
(Lamiaceae).! Huong nhu tia 1a loai cay thao
moc. Cay duoc tim théy & An Do, Trung Quéc,
Lao, Campuchia, Philippin, Indonesia, cac nudc
chau Phi va chau Uc. O Viét Nam cdy thuong
thdy tir Hoa Binh, Bac Giang, Ha N6i, Ninh Binh
dén Khanh Hoa, Ninh Thuén, thanh phé H Chi
Minh cho dén An Giang.23

Huong nhu tia dugc ding lam cay thube
dé chira ha sot, long dom, viém phé quan, ho, sot
rét, dau da day, cam néng, nhtc dau, di ngoai,
phu thiing, 16i loan kinh nguyét, ha huyét ap, ha
lipit mau, uc ché su tang truong cia bénh bach
cau, ung thu biéu moé miéng, diéu hoa than kinh
trung wong, ... Tinh diu hwong nhu tia con c6 tac
dung chdng mbi mot, khéng ché mudi. Ngoai ra,

‘Tac gid lién hé chinh.
Email: vothithanhtuyen@gqnu.edu.vn

tinh dau huong nhu tia con duoc ding trong cong
nghé lam dep nhu dudng da, dudng toc.>”’

Hién nay trén thé gioi c6 nhidu cong bd vé
thanh phén héa hoc cling nhu hoat tinh cua tinh
dau huong nhu tia.>” O Viét Nam ciing c6 mot
s6 nghién ctru vé loai cdy nay nhung chu yéu la
phan lap eugenol rdi chuyén hoa.®® Bai viét nay
trinh bay két qua nghién ctru vé thanh phan hoa
hoc va hoat tinh khang khuén cua tinh dau huong
nhu tia ¢ tinh Binh Dinh, nham gép phan lam co
so khoa hoc cho tac dung diéu tri bénh do nhiém
khuén ctia loai tinh dau nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u, xir Iy nguyén li¢u

Than, [avahoactacay huongnhutiadugc
thu hai vao thang 11 nam 2018 & phuong Nhon
Binh, thanh phé Quy Nhon, tinh Binh Dinh.
Khi d6 cay huong nhu tia dugc 7 thang tudi.
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Sau khi hai vé, huong nhu tia dugc tién hanh xt
1y so bg, rira sach, thai nho trude khi dem xay.

2.2. Khao sat cac yéu t6 anh huwéng dén ham
lwong tinh diu chiét xuat

Tinh dau huong nhu tia dugc chiét xuat
bang phuwong phap chung cit 16i cudn hoi nudc
truc tiép két hop vai viée sir dung NaCl. Sy chiét
Xuét nay duogc thuc hién véi bd chung cit tinh
dau Clevenger 1 L.

Nham thiét 1ap quy trinh chiét xuat tinh
dau, cac yéu td: n(‘3ng dd dung dich NacCl, thoi
diém thu hai, thoi gian dé héo nguyén liéu va
thoi gian chung cit da duoc tién hanh khao sat.

2.3. Xac dinh mdt s6 chi s6 héa 1y ciia tinh dau

Tinh dau sau trich ly dugc dem lam khan
bang mudi Na,SO,, bdo quan ¢ nhiét d6 0 - 5°C.
Sau do tién hanh xac dinh ty trong, chi so0 axit,
chi s6 este.

2.4. Xac dinh thanh phin héa hec ciia tinh
diu hwong nhu tia

Thanh phan héa hoc cia tinh dau huong
nhu tia duoc xac dinh bing phuong phap sic
ky khi ghép khdi phd (GC-MS), thyc hién trén
may sic ky khi GC7890A va méay phd khdi
5975C cua Phong Phan tich hoa hoc, Vién Hoa
hoc cac hop chit thién nhién, Vién Han 1am
KHCN Viét Nam.

Loai cot sic ky sir dung 1a HPSMS 5%
phenyl, 95% metyl siloxan, dai 60m, duong kinh
0,25 nm, do day 16p hap phu 0,25 pum; khi mang
1a He véi toc 6 1 mL/min; nhiét do 60 + 240°C.
2.5. Thir hoat tinh khang vi sinh ciia tinh diu

hwong nhu tia

Tinh dau huong nhu tia dugc dem thtr hoat
tinh khang vi sinh vat kiém dinh trén dia thach
tai Phong Hoéa sinh ting dung, Vién Hoéa hoc, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.

3. KET QUA NGHIEN CUU

3.1. Khao sat cac yéu t6 anh huwéng dén ham
lwong tinh diu

3.1.1. Anh hwéng ciia nong do dung dich NaCl

Tién hanh chung cit ngay 150g hwong
nhu tia vira m&i héi (thoi gian dé héo 1a 0 gid)
vao luc 8 gio cung voi 450 ml nude cit trong 3
gio thi thu dugc ham luong tinh dau 1 0,13%.

Tién hanh khéo sat sy phu thudc cia ham
luong tinh dau hwong nhu tia theo ndng d6 dung
dich NaCl. Két qua khao sat sy anh huéng cia
nong d6 dung dich NaCl dén ham lugng tinh dau
chiét xuat dugc thé hién ¢ hinh 1.

045 4

- / '\\_

.
7=
3
= 030
£
é‘ozs-
g 020
|
=
0154 o
010 Ll T T T T
0 2 4 6 8 10

Nong dé dung dich NaCl (%)

Hinh 1. Sy phu thudc ciia ham lugng tinh dau huong
nhu tia theo ndng d6 dung dich NaCl (450 ml dung
dich NaCl ung v6i céc néng do: 1%, 3%, 5% ,7% va
10%; 150g huong nhu tia hai vao luc 8 gio, thoi gian
dé héo 12 0 gio, thoi gian chung cit 1a 3 giod)

Tir hinh 1 nhan thay ham lugng tinh dau
thu duoc phu thudc vao néng do dung dich
NaCl. Ham lugng tinh diu ting khi ndng do
mudi ting tir 1 = 5% va ham luong tinh dau
giam khi nong d6 mudi 16n hon 5%. Viéc thém
NaCl vao qua trinh chung cat 1am ting kha nang
tham thiu cua nudc vao té bao, 1am ting qua
trinh khuéch tan cta tinh dau ra ngoai nén rat
ngin thoi gian chung cat. Mat khac, khi thém
NaCl vao lam tang d0 phan cyc cua dung dich,
nhd d6 1am giam lyc tuong tac giita cac ciu tir
tinh dau v6i nude. Do d6 tinh dau s& d& dang
bay hoi trong qué trinh chung cit.!*"! Ngoai ra,
khi cho NaCl vao lam tang ty trong cia nudc
nén tinh du s& noi 1én nhiéu hon. Tuy nhién,
khi chung cit véi nong d6 dung dich NaCl 16n
hon 5% thi lugng tinh dau thu duoc giam. Vi
khi sir dung NaCl v&i ndng do cao thi xay ra sy
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co nguyén sinh, t& bao chit bi co rut lai ngin
can sy khuéch tan cua tinh dau ra ngoai.’? Téom
lai, qua khao sat cho thiy ham luong tinh dau
chiét xuat dat cao nhit & néng do mudi 1a 5%.

3.1.2. Anh hwéng cua thoi diém thu hdi nguyén
lieu

Thoi diém thu hai nguyén lidu ciing anh
huong dén ham lugng tinh dau chiét xuat. Két
qua khao sat su thay d6i ham luong tinh dau
huong nhu tia theo thoi diém thu hai dugc thé
hién 6 hinh 2.

Ttr hinh 2 nhéan thiy huong nhu tia hai vao
lic 12 gio cho ham lugng tinh dau cao nhat. Vi
vao thoi diém nay, cic tia sang v6i budc song
ngin (tia xanh, tia tim) ting lam thic day qua
trinh tong hop cac amino axit va protein, lam ting
su chuyén hoa cac amino axit thanh tinh dau."

065

060 4
055 4

050 4

0.45 ./ \

035 4 .

Ham lwong tinh dau (%)

8 10 o n 14 1
Thai diem thu hii (gio)

Hinh 2. Sy phu thugc ciia ham lugng tinh dau huong
nhu tia theo thoi diém thu héi (thoi diém thu héi trong
ngay: 8 gio, 10 gio, 12 gio, 14 gio va 16 gio; 150g
hwong nhu tia hai vao lac 8 gid, thoi gian dé héo 13 0
gio v6i 450 ml dung dich NaCl nong do 5%, thoi gian
chung cat 3 gid)

3.1.3. Anh huéng cua thoi gian dé héo nguyén
liéu

Két qua khao sat thoi gian dé héo nguyén
liéu dén ham luong tinh dau chiét xuat dugc thé
hién & hinh 3.

Tir hinh 3 cho thdy mau huong nhu tia hai
vé roi dem tién hanh chung cit ngay s& cho lugng
tinh dau cao nhét, con néu dé héo thi lugng tinh
dau s& giam dan theo thoi gian dé héo. Boi 18,

trong qua trinh dé héo mau huong nhu thi mot
sO cau tir ¢ trong tinh dau nhu B-caryophyllen,
B-elemen bi phan huy nén lam cho luong tinh
dau giam."
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Hinh 3. Sy phu thugc ctia ham lugng tinh dau huong
nhu tia theo thoi gian dé héo nguyén liéu (thoi gian
dé héo nguyén lidu: 0 gio, 3 gio, 6 gid va 9 gio; 150g
huong nhu tia hai vao lic 12 gio véi 450 ml dung dich
NaCl ndng d6 5%, thoi gian chung cit 3 gi®)

3.1.4. Anh hwéng cia thoi gian chung cat mau

Két qua khao sat su phu thudc ctia ham
lugng tinh dau theo thoi gian chung cat dugc thé
hién ¢ hinh 4.
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Hinh 4. Sy phu thudc ciia ham lugng tinh dau huong
nhu tia theo thoi gian chung cit (thoi gian chung cit
0+ 4 gio, 150g huong nhu tia hai vao luc 12 gio, thoi
gian dé héo nguyén lidu 1a 0 gio voi 450 ml dung
dich NaCl ndng d6 5%)

D4 thi hinh 4 cho thiy ham lugng tinh dau
tang tir khi moi chung cat cho dén 3 gio. Sau khi
chung cat dugc 3 gio thi lugng tinh dau khong
thay d6i. Piéu nay cho thiy véi thoi gian chung
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cat nho hon 3 gio thi chua du dé trich ly hét tinh
dau. Véi thoi gian chung cat tir 3 gid dén 4 gio
thi tinh diu trong mau da duoc trich ly hét nén
luong tinh dau thu duoc 1a khong doi theo thoi
gian (0,911g). Do d6 dé tiét kiém ning lugng
cling nhu thoi gian thi thoi gian chung cat thich
hop nhét cho 150g huong nhu tia 12 3 gio.

Qua khao sit cac yéu t6 anh hudng
dén ham luong tinh dau chiét xuat cho thiy
diéu kién t6i wu dé chiét xuit tinh dau huong
nhu tia ¢ Binh Dinh la hai huong nhu vao luc
12 gid, sau d6 tién hanh chung cit ngay véi
450 ml dung dich NaCl nong do 5% ung véi
150g huong nhu tia, thoi gian chung cét 1a 3 gid
thi thu dugc tinh dau v6i ham luwong 0,61% so
v6i mau twoi. So sanh v6i ham luong tinh dau
huong nhu tia @ An D6 (0,45%), & Uc (0,57%) thi
ham luong tinh dau huong nhu tia & Binh Pinh
cao hon (0,61%).* Sy khac nhau vé ham luong
tinh ddu 1a do sy khdc nhau vé diéu ki¢n thd
nhudng, khi hau ciing nhu sy khac nhau vé k¥
thudt chiét xuit tinh dau (chiét xut véi su co
mat cia mudi NaCl).

3.2. Tinh chét cim quan va mdt s6 chi s6 hoa
1y ciia tinh dau hwong nhu tia

Tinh dau hwong nhu tia thu dugc 1a chat
long mau vang nhat, mui thom.

Bang 1. Mot sé chi sb hoa 1y cua tinh ddu huong

nhu tia
Ty tlz‘(_)ng Chi s axit Chi s este
(ds:= IA) (IE)
0,98 0,74 5,72

Tir bang 1 nhan thiy, tinh ddu hwong nhu
tia & 25°C ¢6 ty trong bang 0,98. Két qua thuc
nghiém nay pht hop véi cong b cia tai lidu.'s
Ty trong cua tinh dau thu duoc x4p xi bang 1 nén
viéc dung dung dich mudi NaCl dé ting cuong
su tach 16p 1a rat can thiét. Ngoai ra, két qua thuc
nghiém ciing cho thay tinh diu huwong nhu tia c6
chi s6 axit, chi s este rat thip.

3.3. Thanh phin héa hoc ciia tinh diu hwong
nhu tia

Séic ky do cua tinh dau huong nhu tia ¢
Binh Pinh duoc biéu dién ¢ hinh 5.

Thanh phan héa hoc cia tinh dau hwong
nhu tia & Binh Dinh dugc trinh bay trong bang 2.

Két qua GC-MS cho thiy c6 15 chit trong
tinh dau di dwoc dinh danh voi tong ham luong
14 99,07%. Cac céu tir chinh trong tinh dau la
eugenol (71,21%), P-caryophyllen (12,96%)
va cis-f-elemen (9,67%). Trong d6 eugenol la
chat chiém ham lugng cao nhit trong tinh dau
(71,21%). So sanh ham luong eugenol trong
tinh diu hwong nhu tia & An Do (60,24%)
Hungary (60,20%), Cuba (34,3%) thi luong
eugenol trong tinh dau ¢ Binh Pinh 14 cao hon
nhiéu.*'*1” Két qua nghién ctru ndy md ra tiém
ning khai thac eugenol tir tinh dau cdy huong
nhu tia & Binh Dinh.
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Hinh 5. Sic ky d0 ciia tinh ddu hwong nhu tia & Binh Dinh

Bang 2. Thanh phan héa hoc tinh diu huong nhu tia & Binh Dinh

Thaoi gian luu

Ham lugng

STT (phiit Hop chit %)

1 10,13 a-pinen 0,11
2 10,62 camphen 0,11
3 18,12 endo-borneol 0,54
4 24,71 eugenol 71,21
5 25,81 cis-p-elemen 9,67
6 25,96 metyl eugenol 1,02
7 26,86 B-caryophyllen 12,96
8 27,92 o-humulen 0,86
9 28,76 D-germacren 0,31
10 28,96 B-selinen 0,27
11 29,21 o-selinen 0,32
12 29,92 d-cadinen 0,12
13 30,75 elemol 0,50
14 31,95 caryophyllene oxit 0,66
15 34,01 neointermedeol 0,68

Téng 99,07
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3.4. Hoat tinh khang vi sinh ciia tinh dau
hwong nhu tia

Béng 3 trinh bay két qua thir hoat tinh ctia
tinh ddu huong nhu tia & Binh Dinh.

Tir bang 3 cho thiy tinh ddu huong nhu
tia & Binh Dinh c6 kha ning tc ché manh
su phat trién cua vi khuan Lactobacillus
fermentum va Staphylococcus aureus. Cu thé
v6i ndng d6 tinh dau huong nhu tia 1a 16 pg/ml

thi 15% vi khudn Lactobacillus fermentum bi
trc ché, con tmg vdi nong d6 tinh dau 1 256 pg/
ml thi 32% vi khudn Lactobacillus fermentum
va 30% vi khudn Staphylococcus aureus bi Gic
ché. Ngoai ra tinh dau nay ciing c6 kha ning trc
ché sy phat trién cua vi khuan Bacillus subtilis
va vi khuan Pseudomonasa eruginosa. Két qua
nghién ctru nay gop phan lam co so khoa hoc
cho tac dung diéu tri cac bénh nhiém khuén cta
loai tinh dau nay.

Bang 3. Hoat tinh khang vi sinh cua tinh ddu hwong nhu tia & Binh Dinh

Phin trim tc ché vi sinh tai cac ndng dé thir (%)
Nong d¢ thir Gram(+) Gram(-)
(ng/mL) Staphylococcus Bacillus Lactobacillus Pseudomonasa

aureus subtilis fermentum eruginosa

256 30 10 32 18

64 15 0 23 11

16 0 0 15 0

4 0 0 0 0

4. KET LUAN

Bing phuong phap chung cit 161 cudn
hoi nudc, tinh diu huong nhu tia & Binh Dinh
da duoc chiét xuat véi ham luong 0,61% so véi
mau tuoi. Diéu kién tdi wu dé chiét xuét tinh dau
1a hai huong nhu vao liic 12 gio, sau d6 tién hanh
chung cit ngay v6i 450 ml dung dich NaCl
noéng do 5% tmg véi 150g huong nhu tia, thoi
gian chung cét 1a 3 gio.

Pi xac dinh duoc céc chi sb hoa Iy cta
tinh dau hwong nhu tia: ty trong & 25°C 1 0,98,
chi s6 axit 1a 0,74 va chi s6 este 1a 5,72.

D3 x4c dinh dugc thanh phan hoa hoc
ctia tinh dau. Cac ciu tir chinh trong tinh dau la
eugenol (71,21%), B-caryophyllen (12,96%) va
cis-B-elemen (9,67%). Trong d6 eugenol 1a chat
chiém ham lugng cao nhat trong tinh dau.

ba thu hoat tinh khéng vi sinh cta tinh
dau. Két qua thir hoat tinh cho thay tinh dau
huwong nhu tia c6 kha ning e ché manh déi
v6i sy phat trién cua vi khuan Lactobacillus
fermentum va Staphylococcus aureus. Ngoai ra
tinh dau nay ciing c6 kha ning @rc ché sy phat
trién cta vi khuan Bacillus subtilis va vi khun

Pseudomonasa eruginosa.

Két qua nghién ctru dd gdp phan mo ra
tiém nang khai thac tinh dau hwong nhu tia &
Binh Dinh.
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The deployment of an application for electronic school
reports in universities
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ABSTRACT

In this paper, we introduce cloud computing technology and its applications in mobile apps. Specifically, the
application of electronic school report is an electronic service that school uses to provide information to students
or guardians through mobile apps. This paper also presents the technologies and models that use Google FireBase
services in building electronic school report. We provide some comparisons of methods used in management and
training by software companies and also point out the usefulness of using electronic school report apps. The paper
also recommends the use of this technology for management and training at Quy Nhon University.

Keywords: Electronic school reports, Google Firebase, Firebase Cloud Messaging.
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ac dién twr trong trwwo'ng dai hoc
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Truong Dai hoc Quy Nhon, Quy Nhon, Binh Dinh

Ngay nhdn bai: 08/05/2018; Ngay nhan dang: 22/06/2018

TOM TAT

Trong bai bao nay, chiing toi gidi thidu vé cong nghé dién toan dam may va kha ning img dung cia no trong

viéc xay dung cac tmg dung di dong, cu thé 1a tng dung S6 lién lac dién tir, 1a mot dich vu cung cip thong tin tir
cC Xay dung g dung Ong, Cv g dung ac di¢ Ot dich vu cung cap thong

nha trudng t6i sinh vién/phu huynh thong qua tmg dung chay trén cac thiét bi di dong. Bai bao ciing trinh bay mo

hinh, giai phap va k¥ thuat str dung cac dich vu ctia Google Firebase trong xay dung S lién lac dién t. Mot s6 so

sanh vé cac hé thong quan 1y dao tao do cac cong ty phan mém phat trién va Gmg dung chung t6i xay dung, dong

thoi chi ra nhiitng tién ich khi sir dung S6 lién lac dién tir. Bai bao ciing dé xudt viéc trién khai sir dung tmg dung

nay trong pham vi quan ly dao tao tai Truong Pai hoc Quy Nhon.

Tir khéa: S6 lién lac dién tir, Google Firebase, Firebase Cloud Messaging.

1. GIOI THIEU

O cac cép tiéu hoc, phé thong, nha truong,
gia dinh va xa hoi lubn 1a nhimg yéu té co tac
dong lon dén sy phat trién toan dién cta hoc sinh.
Do vay, trong cong tac giao duc luoén doi hoi phai
c6 su phdi hop chit ché giita nha truong va gia
dinh. Hién nay, voi su phét trién ctia cong nghé
thong tin, cac giai phap cong nghé da duoc ap
dung dé tao su két ndi chat chg, xuyén sudt, kip
thoi gitra phu huynh va nha truong vé tinh hinh
hoc tép cua hoc sinh. Chéng han nhu céac ung
dung guri thong tin diém, thong bao vé cho phu
huynh qua tin nhin dién thoai di dong, qua (g
dung trén dién thoai di dong thong minh. Khi [én
dai hoc, su tham gia cua gia dinh vao cong tac
quan 1y dao tao, gido duc khong con nhidu bai
cac em ciing da trudng thanh va co thé chiu trach
nhiém véi chinh minh. Tuy nhién, ciing c6 nhiéu
truong hop phu huynh dén gip nha truong dé hoi
vé tinh hinh hoc tdp cuia con em minh, va cling

‘Tac gid lién hé chinh.
Email: loan180981(@gmail.com

c¢6 nhiéu bat cip xay ra nhu viée cac em di nghi
hoc nhung van nhan tién hoc phi tir gia dinh, cac
em trong dién thoi hoc nhung gia dinh van khong
nhén dugc thong tin...

Ngoai viée ting cudong két ndi giita phu
huynh va sinh vién, viéc truyén thong tir nha
truong, khoa, cac t6 chic Poan - Hoi, c¢b van
hoc tap dén sinh vién ciing can nhanh chong va
thuan tién hon. O hau hét cac truong dai hoc, sinh
vién phai thuong xuyén truy cap vao website cua
truong dé cap nhat thong tin. Didu d6 c6 thé gip
phai mot s6 van dé khi nha truong, Poan - Hoi
can trién khai cac thong bao gép thi cic em s&
khong nhan dugc thong tin mot cach kip thoi.
Nhu vay, yéu cau dat ra 1 can c6 mot giai phap
tong thé gop phan ting cudng su giao tiép gitta
nha truong, phu huynh va sinh vién mét cach
nhanh chong kip thoi.

O bai béo nay, chiing toi trinh bay mot giai
phap 1a xay dung, trién khai g dung S6 lién lac

98 | Tap chi Khoa hoc - Truong Dai hoc Quy Nhon, 2019, 13(3), 97-103



SCIENCE

QUY NHON UNIVERSITY

dién tr trén cac thiét bi di dong thong minh giai
quyét cac van dé da néu dya trén nén ting dién
toan dam may. Voi su phat trién cua cac cong cu
va dich vu dién toan dam may ngay cang nhiéu
thi viéc ap dung cong nghé dién toan dam may va
dién thoai thong minh vao rng dung S6 lién lac
dién tr s€ mang lai nhiéu loi ich trong viéc tao ra
mot kénh lién lac gitra nha truong voi phu huynh
va sinh vién.
2. CAC SAN PHAM LIEN QUAN

Trén thé gioi cling da c6 nhiéu truong xay
dung cong thong tin lién lac giira phu huynh va
hoc sinh, chiang han nhu PowerSchool for Parents
and Students da danh giai thuong 2017 CODIE
cho “Best Learning Relationship Management
Solution”.” Ung dung nay cho phép phu huynh
xem tinh hinh hoc tdp ctiia con minh, hoc sinh

xem cac thong bao, bai tap, diém...
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Hinh 1. Ung dung PowerSchool for Parents and
Students

O trong nuoc, phﬁn mém So lién lac dién
tir, mOt san phém hop tac cua B9 gido duc va
dao tao, Vu Gido duc tiéu hoc, Cuc Coéng nghé
thong tin va QI Corporation da dugc ap dung o
nhiéu truong.!

2% 2.1 N thémg biko hoc sinh
G b sin v cho GUCH: (1
© remnwtmg e
Kok [-Chon - ] Lo [~ Ghon - -] G i [~ Ghon - ~|
N 83 A 200 143 umg B
GVCN thang biso ngay mai o6 161 kid

Toan. B8 noni PH ik I’

Fich chodt vaa i 88 it 88 sdo o |

g Tho e Zarzams o o
Mgyl Nose Aah 6032004 0OITHENT A

Zrosoms mrmes e
Trdn B Cnida G204 ORTIENA A
Nandnioapin  wosawe corraen e

Hinh 2. M6t chtic nang trong ng dung S6 lién lac
dién tir ciia Cong ty Quang fch

3. GIAI PHAP

DPé giai quyét van dé da néu, chung toi
xay dung mot h¢ thong bao gém hai thanh phan
chinh: (1) Ung dung web quan 1y cic thong bao,
gdm cac thong bao diém, hoc phi hay cac thong
bao khac va (2) Ung dung chay trén dién thoai
thong minh danh cho phu huynh va sinh vién dé
nhan thong tin tir phia nha truong. Vi hé thong
nay, nha truong, cac khoa, td chirc Poan - Hoi,
¢ van hoc tap c6 thé gui thong bao dén sinh
vién, nhom sinh vién hodac phu huynh. Véi ting
dung trén dién thoai, sinh vién, phy huynh c6 thé
xem diém cac hoc ky, cac thong bao mot cach dé
dang, thuan ti¢n va kip thoi.

Khi x4y dung va trién khai hé théng, chiing
toi sir dung dich vu dién toan dam may Firebase
Cloud Messaging clia Google dé giri thong béo,
xdy dung Web API dé giao tiép voi co so dit liéu
va mot sO nén tang cong nghé dé tao ing dung
trén dién thoai di dong, td chire luu trir dit lidu
va ung dung web, cu thé duoc thé thién dudi cac

mod hinh sau:
EEEER

Bang diém Théng bo

Giang vién Can bg

2 @

Web application m W Firebase

Cloud Messaging

Gri thang bio

oo
=
csbL REST " 4
Giri/Cap nhat Token St ibn
Phy huynh
APl =

Web API

M@i truding Server

Hinh 3. M5 hinh tng dung S6 lién lac dién tir
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Trong mo hinh trén, can bd/giang vién la
nhitng ngudi sir dung truc tiép ung dung Web
(dugc viét v6i ASPNET Core) dé gui thong
béo, thuc hién tai dit liéu diém 1én hé thong. Phu
huynh/sinh vién nhén thong bao trén ting dung
di dong. Mot Web API dugc st dung cho phép
tmg dung trén thiét bj di dong cua phu huynh/
sinh vién giri Token (ma dang ky) vé luu trit trén
co s dir liéu cua hé thong. Token két hop véi
thong tin ma sinh vién, ma phy huynh giup dinh
danh dugc phu huynh/sinh vién va thiét bi di
dong ma ho dang su dung. Token duoc cép khi
phu huynh/sinh vién lan dau ding nhap vao hé
thdng, né duoc sinh ra va cip bi Firebase Cloud
Messaging - Google. Chung t6i xay dung mot co
so dir liéu cho viéc luu trir cac thong bao, bang
diém cua sinh vién ciing nhu cac Token tuong
tmg voi cac thiét bi di dong co két ndi voi hé
thong. Trong tuong lai, Web API s& duoc bd sung
thém chtrc ning cho phép tai dir liéu diém lén
hé théng mot cach ty dong tir cac hé théng phﬁn
mém quén 1y dio tao khac trong nha truong.

Phan bén dudi chung toi gidi thiéu tong
quan vé cac dich vu nén tang ciia Google Firebase
va trinh bay chi tiét viec ap dung dich vu Firebase
Cloud Messaging - Google trong hé thdng S
lién lac dién tur.

3.1. Cac dich vu ctiia Google Firebase

Firebase 1a mot nén tang tmg dung di dong
va web voi cac cong cu va ha t?mg duoc thiét ké
dé hd tro xay dung cac tng dung chat luong cao.
Thay vi truc tiép cung cap cac tmg dung, Google
cung cap cac dich vu nén tang dé xay dung tng
dung cling nhu hd trg toi uu hoa, t6i da hoa cho
ung dung.

|

=
frS
=
®
E
&

Hinh 4. M5 hinh kién trac cua Google Firebase

Firebase 13 su két hop giita nén tang dam
may véi hé théng may chi cuc ky manh mé, cung
cap cho chung ta nhitng API don gian, thuén tién
va da nén tang. Cu thé, Google Firebase cung cip
nhiing chirc nang chinh sau:

- Realtime Database (Co s¢ dir liéu thoi
gian thyc): Firebase luu triv dit li¢u dudi dang
JSON va thuc hién dong bo dir liéu toi tat ca cac
may khach theo thoi gian thyc.

- Firebase Authentication (Hé thdng xéc
thyuc ctia Firebase): voi Firebase ta co thé d& dang
tich hop cac cong nghé xac thuc cua Google,
Facebook, Twitter,... hodac mot hé théng xac thuc
nic danh vao trong tmg dung & bat ky nén tang
nao nhu Android, 10S hoac Web.

- Firebase Hosting: gitp cho viéc trién
khai mot g dung web nhanh chéng dé dang véi
hé théng Firebase, va cac dur liéu s€ duoc luu trir
dam may dong thoi dugc bao mat thong qua giao
thirc truy cap SSL.

- Firebase Cloud Messaging (FCM): la
mot dich vu da nén tang cho phép truyén tin nhan/
thong bao gitra cac ing dung trén may chu va céac
tmg dung trén may khach (tng dung trén thiét bi
di dong hoac web). FCM ciing cho phép cac trng
dung trén may khach gui nguoc goi tin 1é€n cac
ung dung trén may chu (Upstream messaging).

Theo IBM, dién toan dam may la viéc cung
cap tai nguyén may tinh cho ngudi dung tiy theo
muc dich str dung thong qua két ndi Internet. Tai
nguyén may tinh d6 c6 thé 1a phan cimg, phan
mém, ha t?mg mang... Ching t6i lya chon dich
vu Firebase Cloud Messaging - Google trong
giai phap xay dung tng dung S6 lién lac dién tir
dé tan dung cac thé manh ma nén tang ddam may
mang lai, chéng han nhu véi dich vu nay, chung
ta khong can quan tim t6i viéc van hanh, bao tri
co so ha tﬁng, hé théng may chu, co s¢ di liéu,
két ndi mang, cho dén viéc luu tri tin nhan, quan
ly hang doi tin nhian hay cac k¥ thuat khac dé
day tin nhan hang loat dén céac thiét bi di dong
ctia nguoi dung cudi. Di nhién bén trong cac dam
may nay 1a nhiing co s ha tang phtc tap duoc
duy tri boi nha cung cap dich vu dé dam bao céac
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tinh ning nhu kha ning sin sang cao, an ninh va
chét lugng, mirc d§ an toan, tin cdy cao.> Theo
[1], thong qua dién toan ddm may, cac co so giao
duc sé& giai quyét dugc bai toan vé xay dung co s&
ha ting, phan mém ciing nhu viéc luu trit dit ligu.
3.2. Dich vu Firebase Cloud Messaging trong
hé thong S6 lién lac dién tir

Mo hinh téng quan vé hoat dong cua dich
vu Firebase Cloud Messaging - Google dugc thé
hién trong hinh sau:

Notifications
Console GUI

Firebase Cloud
Messaging

Client App

App Server

Hinh 5. M6 hinh Firebase Cloud Messaging

Thong thuong FCM s& gui tin nhin dén
méy khach ngay khi c¢6 yéu cau. Tuy nhién, trong
mot sé truong hgp FCM phai tri hodn viéc giri
tin, vi du nhu khi thiét bi di dong ctia ngudi ding
chua dugc bat, hodc ngit két ndi mang, khi do
FCM s& luu trit tin nhin trong co so dit lidu cua
ho dé guri lai sau d6. Thoi gian luu trit t8i da cho
mot tin nhn (lifespan of a message) 1a 28 ngay.

Chung t6i da x4y dung hé thong S6 lién lac
dién tir dua trén mo hinh guri thong bao cia FCM
nhu hinh bén dudi:

= 2
[+ —— B wesige
[+ — |

App Server

Firebase Cloud Messaging

=0

Phu huynh

Store Message Display Message

Hinh 6. Firebase Cloud Messaging trong hé thong S6
lién lac dién tur

Khi mudn guri théng bao dén cho cac may
di dong cua sinh vién/phu huynh (goi la may

khach), mot tng dung web trén may chu s€ guri
thong bao dén cho FCM. Néu méy sinh vién/phu
huynh duoc két nbi, FCM s& chuyén tiép thong
bao dén ung dung trén may khach. Nguoc lai,
FCM s¢€ Iuu trit thong bao vao hang doi va s€ guri
lai sau khi c6 thé.

DPé FCM c¢6 thé giri thong bao dén chinh
Xac cic may sinh vién/phy huynh thi ngay lan
khoi dong ung dung dau tién, ing dung s& gui
mdt goi tin dang ky véi FCM dé nhan ma ding
ky (Registration Token). Chung t6i luu trir ma
dang ky nay tuong img véi moi ma sinh vién/ma
phu huynh dé thuc hién giri thong bao chinh xac
dén d6i twong nhan.

Qua trinh dang ky véi FCM va luu trir ma

dang ky vao co so dir li€u dugoc mo ta nhu hinh
bén dudi:

Register with
FCM
A Sender 10, AP Ky, App 0
Send
Registration -
e
1o Server
REST API v
Clowt” o Client Ap Database
Cloud font App
Messaging RE%!::::Qn

Hinh 7. Pang ky vo1 FCM va luu trit ma dang ky vao
co so dir liéu

e Budce I: Ung dung trén dién thoai cua
sinh vién/phu huynh khoi dong lan dau tién, s&
guri yéu cau dang ky véi FCM.

e Buoc 2: FCM gui ma dang ky
(Registration Token, con dugc goi 1a Instance 1D
Token) vé cho tng dung.

e Budc 3: Ung dung giri ma dang ky nhan
dugc 1én may chu thong qua REST API va luu
trir vao co so dir liéu.

Khi sinh vién/phy huynh khéng mudn
nhan thong bao nita (ding xuat khoi tmg dung),
mot godi tin s€ dugc tng dung gui [én may chu
b4o x6a mi dang ky nay di. Néu sinh vién/phu
huynh go cai dat ing dung hodc xda dir li¢u ung
dung, FCM s¢& phat hi¢n va bao cho may chu xo6a
ma dang ky.
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bi di dong
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5. KET LUAN VA HUONG PHAT TRIEN

Trong bai bao nay, chung t6i da trinh bay
md hinh xay dung hé thong S6 lién lac dién ti,
st dung dich vu Firebase Cloud Messaging cua
Google dé giri théng bao hang loat. Viéc sir dung
dich vu nay gitip giam chi phi so v6i cac hé thong
thong bao qua SMS. Pong thoi, no gitip nha trudong
c6 thé thong bao nhiéu loai théng tin hon, ching
han bang diém, hinh anh, video, lién két web. ..

Véi dich vu S6 lién lac dién tir duoc cac
cong ty phan mém hodc cac dich vu vién thong
cung cap & cac truong phd thong thi phu huynh
phai tra mot khoan phi tir 40.000 - 110.000 dong/
g6i/ndm."® Néu trién khai ung dung ching toi
xay dung tai Truong Pai hoc Quy Nhon thi nha
truong chi tén chi phi thué may chu hang nam,
sinh vién va phu huynh c6 thé s& khong t6n phi
khi st dung dich vu.

Hé théng S6 lién lac dién tir co thé phat
trién mo rong theo hudng hd trg cong tac quan 1y,
dao tao, nhu cho phép cac 16p trudng thong tin
vé diém danh, diém rén luyén... cho ¢ vén hoc
tap, thong bao cac van dé lién quan dén co so vt
chat mot cach kip thoi 1én nha trudng... Pdng
thoi, hé thong nhu mot cong thong tin dién ti,
noi ma sinh vién/phu huynh cé thé xem cac tin
tirc vé nha truong mot cach nhanh nhit ngay trén
thiét bi di dong ctia minh. Dé hién thuc dugc dicu
nay, chung t6i dua ra hai gidi phap: hoac la can
bo tai dir liéu vao hé thé)ng mot cach thu cong,
hodc la thyc hién ty dong thong qua mdt dich vu
web (Web API). Viéc cap nhat diém vao hé thong
cling nén dugc thyc hién ty dong, cho phép cac

hé théng quan 1y khéac trong nha truong nhu hé
thong quan 1y diém, quan 1y dao tao tin chi dang
san co o thé tuong tac, lam viéc v6i hé thong S6
lién lac dién ttr.
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Effect of complement substrates on growth, yield and
medicinal component extracted of Angelica acutiloba
Kitagawa planted in An Toan commune, An Lao district,
Binh Dinh province

Bui Hong Hai’, Nguyen Thi Thuy Trinh, Nguyen Thi Y Thanh

Biology and Agricutural Engineering Department, Quy Nhon University

Received: 25/05/2019; Accepted: 06/06/2019

ABSTRACT

Angelica acutiloba plant, an important medicinal plant in many traditional medicines, was imported to
Viet Nam in 1990 and planted in several locations. Japanese Angelica was planted in An Toan commune, An Lao
district, Binh Dinh province from 2015, but the quality is not hight. The experiment was conducted to examine the
effect of complement substrates on growth, yield and medicinal component of Angelica acutiloba planted in this
area. The experiment was set up in a randomized completed block design with 4 treatments and three replications,
including the control - no complement substrate, 100 kg.ha' coconut coir added, 100 kg.ha"' rice husk added, and
mixture of 50 kg coconut coir + 50 kg rice husk added per hectare. The results showed that the complement of
100 kg rice husk per hectare increased plant height, leaf size, primary root size, secondary root size, fresh and
dry root weight (134.89¢g and 54.33g.plant respectively), fresh and dry root yield (9.208 kg and 3.733 kg.ha"
respectively), and hight medicinal component extracted (49.66%). Therefore, the complement of 100 kg rice husk
added per hectare should be suitable to Japanese Angelica cultivation in the local area.

Keywords: rice husk, coconut coir, Angelica acutiloba.

*Corresponding author.
Email: buihonghai@gnu.edu.vn
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Anh hwéng ciia mét sé co chat bé sung dén sinh trwéng,
nang suat va dwoc chat chiét dwoc clua cay
dwong quy Nhat Ban (Angelica acutiloba Kitag.)
trong tai xa An Toan, huyén An L3o, tinh Binh Dinh

Bui Hong Hai", Nguyén Thi Thuy Trinh, Nguyén Thi Y Thanh

Khoa Sinh - KTNN, Dai hoc Quy Nhon

Ngay nhan bai: 25/05/2019; Ngay nhdan dang: 06/06/2019

TOM TAT

DPuong quy Nhét Ban (4ngelica acutiloba Kitag.) 1a ciy thudc quan trong trong nhiéu bai thudc dong y, di
thue vao Viét Nam nam 1990 va da duoc tréng & nhiéu noi. Duong quy dugc tréng o x4 An Toan (huyén An Lo,
tinh Binh Pinh) tir nam 2015 nhung chat lugng khong cao. Nghién ciru nham danh gia anh hudng mot s6 co chat
b6 sung dén sinh truong, ning suit va ham luong dugc chit ciy dwong quy Nhat. Thi nghiém duoc bb tri theo thé
thirc kh6i hoan toan ngau nhién véi 4 cong thirc va 3 1an lap lai gom: khong bo sung co chét, bo sung 100 kg xo
dira/ha, 100 kg vo trau/ha, va 50 kg xo dira + 50 kg vo trdu/ha. Két qua cho thay bd sung 100 kg vo triu/ha vao dét
trong duong quy Nhat gitip it ngin thoi gian hoi xanh, ting chidu cao cay, ting kich thudc 1a, ham lugng diép luc,
kich thudc ré chinh va ré phy, trong lugng twoi va kho dat cao nhét (twong tmg 134,89g va 54,33 g/cdy), ning suit
1& tuoi dat 92,08 ta/ha, ning suit ré kho dat 37,33 ta/ha va ham luong chat chiét dugc cao (49,66%). Vi véy, bd
sung 100 kg vo trdu/ha trong qua trinh trong cdy duong quy ¢ thé phu hop véi diéu kién canh tac & x3 An Toan,
huyén An Lao, tinh Binh Dinh.

Tir khéa: vo trau, xo dira, dwong quy Nhdt Ban.

1. PAT VAN PE phu nir, bdi bo va tri bénh khac nhu thiéu mau,
huyét ap cao, tim mach, dau dau, khang viém,
tang cuong hé mién dich'>. Puong quy Nhat

chtra nhi€u a-pinene, B-pinene, a-phellandrene,

Puong quy la tén goi chung ctia chi Puong
quy (Angelica) thudc ho Hoa tan (Apiaceae) voi
khoang hon 90 loai khac nhau dugc st dung rong
rdi ¢ ving vién dong.* O Trung Quéc co duong
quy Trung Qudc (4Angelica sinensis (Oliv.) Diels,
1900) con & Nhat Ban phé bién 1a dwong quy
Nhat Ban (Angelica acutiloba (Sieb. & Zucc.)
Kitagawa, 1937). Puong quy Nhét Ban (tiéng
Nhat 1a To-ki - b ™2 3) di thyc vao Viét Nam
nam 1990 va da duogc Vién Duoc liéu tréng thur

B-phellandrene, 8-3-carene, sabinene, y-terpinene,
limonene, p-cymene, ligustilide, butylidene
phthalide, a-cadinol, and B-eudesmol, day la cac
chat c6 hoat tinh sinh hoc nhu chéit chong oxy
hoa, khang viém, khang khuén, mién dich va diét
con trung.>!*

O Viét Nam, duong quy dugc trong nhidu

nghiém & tram cay thudc Sa Pa (Lao Cai).!?

Puong quy 1a mét vi thudc phd thong
trong déng y va 1a dau vi trong thudc chira bénh

*Tac gid lién hé chinh.
Email: buihonghai@gnu.edu.vn

0 Sa Pa (Hoang Lién Son), Thanh Tri (Ha Noi),
My Van (Hung Yén) va rai rac & cac tinh nhu
6 Lam Bf”)ng, Binh Pinh, tuy nhién chét luong
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khongddng déudcacvingmién.*Tai Binh Dinh,
nim 2015 duong quy Nhat duoc trong tai xi
An Toan, huyén An Lao tai vuon dugc liéu
thudc Cong ty cd phan Dugc - Trang thiét bi
y té Binh Pinh (BIDIPHAR). Tuy nhién, viéc
ap dung quy trinh trong duong quy cta Vién
Duoc liéu tai day khong mang lai hi€u qua. Do
d6, viéc nghién ctru anh huong ctia mot sb co
chat dén sy sinh truong, phat trién, ning suét
va dugc chat cdy dwong quy 1a can thiét dé
xay dung quy trinh trong phu hop diéu kién ty
nhién nham phat trién ving trong cay duoc lidu
tai dia phuong.

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuu
2.1. Vit liéu nghién ciru

Hat gidng duong quy Nhat thu thap tur
cdy bd me 2 nim tudi trong tai vuon duoc lidu
(BIDIPHAR) tai An Toan, An Lao, Binh Dinh.
Giéng bd me do Vién Duoc liéu cung céip.

Co chdt:

+ Xo dira (XD) 12 vo qua dira (ca phan bui
va soi xo dira) dugc nghién nho, c6 kha ning giit
am, thoat nudce tot, kha nang trao ddi ion cao va
dinh dudng tét. Thanh phin xo dira c6 ty 18 C: N
12 8:1, 6 x6p: 10 - 12%, chét hitu co: 9,4 - 9,8%,
luong tro téng s6: 3 - 6%, cellulose: 20 - 30%,
lignin: 60 - 70%, tannin: 8 - 8,5%, NH* (0,2 -
1,8 mg.L"), NO* (0,2 - 0,9 mg.L"), Ca(0,9-2,9
mg.L1), Mg (2,9 - 7,3 mg.L!), ngoai ra con chira
P, B, Cu, Fe, Ni, S, Zn, Mn, Mo, EC=1,2- 2.8
mS.cm!.!

+ Vo trau (VT) la phan vo cua hat lua sau
khi xay xat, co dic tinh nhe, xdp chira nhiéu
cacbon va cac nguyén t6 khoang duoc ding cai
thién dic tinh vat Iy ciia dat. Cc thanh phin cua
vo triu gém cellulose (32,24%), hemicellulose
(21,34%), lignin (21,44%), tro khoang (15,05%,
trong d6 chira cac oxit kim loai nhu: SiO,
(96,34%), K,O (2,31%), MgO (0,45%), Fe O,
(0,2%), ALO, (0,41%), CaO (0,41%) va K,O
(0,08%). ®

2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp bé tri thi nghi¢m

Thi nghiém dwoc tién hanh tir thang
3/2017 dén thang 5/2018 tai vuon duoc lidu
(BIDIPHAR) ¢ xa An Toan, huyén An Lao, tinh
Binh Dinh. Khu vyuc nghién ctru ¢6 d6 cao 800m,
dat c6 thanh phéan co gidi nhe thoat nude, d6 phi
nhiéu kha, tﬁng dét day trén 50 cm. Nhiét do
trung binh 1a 23,5°C, mua dong nhiét do c6 thé
xudng dudi 10°C. Téng lugng mua binh quan
nam la 2.400 mm.

Thi nghiém duoc b tri theo thé thirc khbi
hoan toan ngau nhién véi 3 1an ldp lai, gdm 4
cong thuc thi nghiém (CT):

CT1. Péi chimg (PC): khong bd sung
gia thé;

CT2. Xo dua (XD): 100 kg xo dua/ha;

CT3. Vo triu (VT): 100 kg vo trau/ha;

CT4. Hon hop (HH): 50 kg xo dira + 50
kg vo trau/ha.

Céc co chat do Cong ty TNHH dich vu
cdy trong Quy Nhon (214 Nguyén Thai Hoc, TP.
Quy Nhon, tinh Binh Pinh) cung cép duoc tron
1an voi dat va lap vao h6 xung quanh cdy gidng
tai thoi diém trdng cdy & rudng. Dién tich mdi 6
thi nghiém 13 12m? (4 x 3m) ké ca ranh. Mdi 6
thi nghiém trong 80 cay, hang cach hang 40 cm,
cdy cach cdy 30 cm. Tong dién tich thi nghiém la
200m? ké ca dai bao v&.

2.2.2. Quy trinh ky thudt canh tic

Chudn bi cdy giong: Hat gidng 1a hat chic
may ngdm nude 4m 40 - 50°C (2 s6i + 3 lanh)
trong 1 ngay, v6t ra dé rdo nudc, u trong vai
udt khoang 2 ngay. Khi hat nhit mam tring dem
gieo trong vuon vom. Cay con moc sau khoang
12 ngay sau khi gieo. Cay con dugc chdm soc
trong vuon wom 15 ngay, trudc khi dem ra trong
O rudng.

Lam dat: dat duge cay bira k¥, bam nho,
loai bo da to, dé ai, va sau do 1én luéng cao
30 - 35 cm, rong 1m, rinh 30 cm. Xt ly d4t bang
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v6i va ché phdm Trichoderma va phoi dat 2 ngay
trude khi trong.

Boén phan, trong va cham (theo quy trinh
cua Vién Duoc liéu’). Phan bon cho vuon wom
gbm 3 tan phan chudng hoai + 300 kg phian NPK
va 450 kg voi bot/ha. Phan bon cho rudng gom 2
tan phan chudng hoai + 550 kg dam uré + 525 kg
supe lan + 250 kg kali/ha, chia thanh 6 dot khac
nhau. B6 sung co chat twong tng ¢ cac hd trong
khi trong cay. Ngoai ra, chiing t6i ding bay dé
bét va tiéu diét chudt dong phé hoai.

2.3.3. Cac chi tiéu va phwong phadp xdc dinh

- Thoi ky gieo trong: theo ddi thoi gian
nay mam (ngay), ty 1é ndy mam (%), so ngay
hinh thanh 14 that (ngay), ty 1& séng (%), thoi
gian hdi xanh (ngay).

- Thoi ky sinh truéng (theo ddi ¢ thoi diém
45, 120 va 240 ngay sau trong): chiéu cao cdy
(cm), chiéu dai 1a (cm), dién tich 14 ¢ nach ra
hoa (cm?) dugc xac dinh dya trén anh chup do
phéan giai cao cua la khi thu hoach va st dung
phan mém Imagel (https.//imagej.nih.gov/ij/);
ham luong di¢p luc trong 14 theo phuong phap
so mau quang phd trén may so mau quang phd
UV-VIS CE-2011 (CECIL Instruments, Anh Qudc)
va dugc tinh theo cong thirc Wintermans, De
Most (1965).?

- Thoii ky thu hoach: mdi 6 thi nghiém thu
15 cay dé xac dinh cac chi tiéu vé ré gdm: s6 ré
nhanh/ré chinh; chiéu dai ré chinh va r& nhanh
(cm): dung thudc do tir ¢6 ré chinh dén hét chiéu
dai ré chinh, ré nhanh; duong kinh ré chinh va
ré nhanh (cm): dung thuéc kep do vi tri 16n nhat
ctia ré chinh, r& nhanh; khdi luong ré tuoi/cay:
can ré sau khi thu hoach da rira sach, dé rdo;
khéi luong ré kho/cay: sau khi can khéi lugng
ré tuwoi, r& dugc sy trong tu sy ¢ 45°C trong 4
ngay (d6 am ré khoang 15%) can xéac dinh khbi
luong ré kho.

- Ham lwong chdt chiét dwoc trong ré
dwong quy (%): theo phuong phap chiét nong,
dung ethanol 50% lam dung moi (Phu luc 12.10,
Dugc dién Viét Nam IV'); d6 4m r& duong quy
(%): theo phuong phép cit véi dung mai toluene
(Phu luc 12.13, Dugc dién Viét Nam IV).!

2.3.4. Phwong phap xir 1y s6 liéu

Céc s6 liéu duoc xu 1y thong ké trén phan
mém MS. Excel 2010 va Statistix 8.0 so sanh cic
gi4 tri trung binh bang phwong phéap kiém dinh
LSD ¢ murc y nghia 5%.*

3.KET QUA NGHIEN CUU VA THAO LUAN
3.1. Pic diém thoi ky gieo trong

Két qua theo ddi cho thiy hat duong quy
Nhat Ban c6 thoi gian moc mam 1a 17 ngay, ty 16
nay mam cao (90%), thoi gian hinh thanh 14 that
som (30 ngay sau gieo). Didu d6 ching to chat
lwong hat giéng duong quy kha tét va thich hop
v6i diéu kién sinh thai & khu vuc nghién ciru.

Cay duong quy dugc cham soc trong
vuon wom 15 ngay sau d6 duge trong ra ruong.
Két qua theo ddi cho thiy: bd sung co chit giup
tang ty 1¢ song tir 93,33% (DC) 1én 100% & ca
3 nghiém thirc, rit ngén thoi gian hoi xanh 14
ngay (VT), 16 ngay (XD) va 17 ngay (HH) so
v6i dbi ching (20 ngay). Nhu vay, d6 am dat 1a
yéu t& quan trong gitip cdy hdi xanh,2¢ co chat
bd sung giir 4m cho dat gitp tang ty 18 sdng, rit
ngén thoi gian hoi xanh.”$:1!

3.2. Sy sinh trwéng than la cia cay dwong quy
Nhit Ban

Két qua theo ddi chidu cao cay, chidu dai
va dién tich 14 duong quy Nhat Ban ¢ cac thoi
diém 45, 120 va 240 ngay sau trong duoc trinh
bay ¢ bang 1.
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Bang 1. Anh huong cta co chét dén sinh truong than 14 cua ciy duong quy Nhat Ban

Chiéu cao ciy (cm) Chiéu dai 14 (cm) Dién tich 14 (cm?)
CT 45 120 240 45 120 240 45 120 240
NST NST NST NST NST NST NST NST NST
PC 5,49¢ 13,30 1597¢ 550 10,16 17,824 8,66°  37,56° 50,424
XD 7,030 15,722 21,19 597 12,36 22,17°  12,09°  4539° 66,48
VT 7,95 15870 21,91° 6,16° 12,91 23,040 11,53  47,51*  70,.29°
HH 6,93° 14,77° 19,49¢ 6,09 1231 21,43 995 4368 58,66
CV(%) 1,38 7,09 1,19 5,61 9,06 9,57 1,77 8,66 1,27
LSD,, 0,32 0,21 0,20 0,21 0,17 0,19 0,19 0,27 0,35

Ghi chii: cc chir cdi biéu hién sw sai khdc c¢é Y nghia thong ké ¢ mike y nghia 0,05; CV (coefficient variance) la hé
s6 bién thién; LSD (least significant difference) la sw sai khdc nhé nhdt cé y nghia.

Chiéu cao cdy ting lén qua cic giai doan
nghién ctru (45, 120 va 240 ngdy sau trong) va
& cac cong thirc bd sung c6 co chit déu cao hon
so voi ddi chimg. Sau khi trong 240 ngay, chiéu
cao cua cay duong quy Nhat Ban dao dong tur
15,97 cm dén 21,91 cm, cao nhat & CT vo triu
(21,91 cm), tiép dén ¢ CT xo dira (21,49 cm), va
thip nhat ¢ dbi chimg (15,97 cm) va su sai khac
giita cac cong thirc thi nghiém c6 ¥ nghia thong
ké. Nhu vay, bd sung cac co chat giup su ting
truong chiéu cao cdy va bo sung 100 kg vo trau/
ha 14 tot nhat do trong thanh phan cta vo trdu co
cac nguyén t vi lugng va ngudn cacbon cho vi
sinh vat phan giai cung cap dinh dudng cho cay,?
con trong thanh phan ciia xo dira thi cenlulose
chiém mot lugng 16n nén khi phan hiyy chi cung
cap chit mun cho cay.”!"

Chiéu dai 14 va dién tich 14 tang lén
qua cac giai doan nghién cuu (45, 120 va 240
ngdy sau trong va & cac cong thirc c6 bd sung
co chat déu cao hon so véi ddi chimg. Sau khi

trong 240 ngay, chiéu dai 14 duong quy Nhat
Ban ¢ cac cong thuc thi nghiém dao dong tur
17,82 cm dén 23,04 cm, dién tich 14 dao dong
tlr 50,42 cm®> dén 70,29 cm?. Chiéu dai 1a va
dién tich 14 16n nhat & CT VT (23,03 cm va
70,29 cm?), tiép dén CT XD (22,36 cm va 66,48
cm?), va thdp nhat 1a BC (17,82 cm va 50,42
cm?), su sai khac co y nghia théng ké. Nhu vy,
chiéu dai 14 va dién tich 14 duong quy Nhat Ban
& cac cong thirc bd sung co chét cao hon so véi
dbi chtng va tang dan tir giai doan cay hoi xanh,
tang manh & khoang thoi gian 120 NST. B6 sung
100 kg vo trdu/ha cho két qua cao nhat vi vo trau
cung cip ngudn cacbon cho vi sinh vét ¢ dinh
dam trong dat hoat dong, dong thoi cung cap
cac nguyén to Fe, Mg, Ca,... cac nguyén td vi
lwong gitp cho cay sinh trudng va phat trién sinh
dudng dac biét 1a sy sinh truong cia 1a.8

3.3. Ham lwong di€p luc cia la dwong quy
Nhit Ban & cac thoi ky sinh truéng

Bang 2. Anh huong ctia co chat dén ham luong diép luc cua l4 & cac giai doan sinh trudng

Diép luc a (mg/g 14 twoi) Diép luc b (mg/g 14 twoi) Digp luc tong s6 (mg/g 14 twoi)

CT 45 120 240 45 120 240 45 120 240
NST NST  NST  NST NST NST NST NST NST

PC 0,36 0514 022¢ 0,19 0,12¢ 0,18 0,55¢ 0,63¢ 041
XD 0,45 0,77  030c 034 0,25 0,26" 0,79 1,020 0,560
VT 0,61 0920 043 048 0,43 031° 1,08 1,35° 0,75*
HH 0,54° 0,72 039 025 0,20° 0,29° 0,78 0,90¢ 0,68
CV(%) 2,00 2,14 2,50 3,73 4,79 2,44 2,49 2,78 2,16
LSD,, 0,02 0,12 0,01 0,06 0,07 0,04 0,05 0,19 0,19
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Ghi chi: cac chiv cdi biéu hién su sai khdc cé ¥
nghia thong ké & mirc Y nghia 0,05; CV (coefficient
variance) la hé sé bién thién; LSD (least significant
difference) la su sai khdc nhé nhat cé ¥ nghia.

Két qua nghién ciru trinh bay ¢ bang 2 cho
théy: ham luong diép luc a, di¢p luc b va diép luc
tong sd trong 14 duong quy Nhat Ban ¢ cac cong
thirc trong cac giai doan sinh trudng ting ¢ giai
doan 45 - 120 ngay sau trong va giam & giai doan
120 - 240 ngay sau trong. Nhu vy, giai doan
dau ham luong diép luc tang 1én do ciy tap trung
cho sinh trudng, giai doan sau cdy tich liy chat

dé dir trir trong cti nén ham luong diép luc giam
di. Cac cong thire bd sung co chat déu gitip ting
ham luong cac dang diép luc so voi dbi ching.
Nghiém thtrc bén bd sung 100 kg vo trdu/ha cho
lam luong diép luc cao, do trong thanh phan cia
vo triu c6 chia Mg, Mn, Fe, P, va mét sb chat
vi lwong can thiét cho su tong hop diép luc tb
chola.®

3.4. Mot so chi tiéu vé ré cay dwong quy
Nhit Ban

3.4.1. Chiéu dai, dwong kinh vé va sé ré nhanh/
ré chinh

Bang 3. Anh huong céc co chit dén kich thudc va sé lugng ré

CT Chiéudairé  Puongkinhré  Chitudairé  DPuongkinhré  S6 ré nhanh/ré
chinh (cm) chinh (cm) nhanh (cm) nhanh (cm) chinh (ré)

bC 15,42¢ 3,01¢ 13,69¢ 0,23¢ 8,33

XD 16,11° 3,61° 16,00° 0,33° 4,78¢

TT 17,98° 4,08° 19,822 0,47 5,67°

HH 15,94¢¢ 3,48° 15,68¢ 0,27¢ 4,78¢
CV(%) 6,98 1,20 1,39 3,23 2,62
LSD, 0,59 0,18 0,23 0,05 0,45

Ghi chii: cac chir cdi biéu hién sy sai khdc c¢é y nghia thong ké 6 mirc Y nghia 0,05; CV (coefficient variance) la hé
s6 bién thién; LSD (least significant difference) la sw sai khdc nhé nhdt cé y nghia.

Sb liéu & bang 3 cho thiy: cac chi tiéu
chiéu dai va duong kinh ciia ré chinh, r& nhanh
& cac cong thire thi nghiém c6 b sung co chat
va dbi ching déu dat chuén theo Duogc dién
Viét Nam IV' (1€ chinh dai 10 - 20 cm, duong
kinh 2 cm tré 1én, ré nhanh dai 15 - 20 cm,
duong kinh 0,2 ¢cm tr 1én). Cong thirc vo trau
cho kich thuéc ré tot nhit: ré chinh c6 chiéu dai
dat 17,98 cm, duong kinh dat 4,08 cm; ré nhanh
dat 19,82 cm, duong kinh dat 0,47 cm va giam
s6 lwong r& nhanh.

Nhu vay, bd sung thém vo triu, xo dira
vao dat gitp rat ngin thoi gian thich nghi tao
didu kién tot cay sinh truong va phat trién dong
thoi co chit bd sung ciing tao do xp cho dat
gitip ré duong quy phat trién. 8!

3.4.2. Khéi lwong ré twoi va ré khé
1% 125,78

13489
19,67
120
w00 | 9593
80
&

& o 5033 e 6.59°
40
20
0

oc XD Vi HH

©Trong hagng ré nrot (g) O Tromg hagme 1 kho (2)

Biéu d6 1. Anh hudng cic co chat dén khdi lugng ré
tuoi va ré kho
Ghi chii: cdc chik cdi biéu hién su sai khdc ¢6 y nghia
théng ké & mike y nghia 0,05.

Két qua & biéu dd 1 cho thay: trong lugng
ré tuoi ciia cdy duong quy & cc cong thuc thi
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nghiém dao dong tir 95,33g dén 134,89g, dat
cao nhit & CT VT (134,89 g/cay). Trong lugng
kho ciia toan ré duong quy ¢ cac cong thuc thi
nghiém dao dong tir 43,11g dén 54,33g, trong
d6 CT VT ¢6 trong luong khd cao nhét (54,33
g/cay). Khdi lugng tuoi va khd cua dwong quy
tang cao khi b6 sung 100 kg v6 trau/ha, do vo
trau tao su thoang khi ciing nhu cung cp céc
hop chét hitu co gitip cay phat trién thuan loi gop
phan cai tao dat gitp r& phat trién. Ngoai ra trong
thanh phén ctia vo triu co chira P, Mn, cacbon -
nguyén lidu cho vi sinh vat tong hop chat hiru

co cung cép cho ciy tong hop cac chit tich liy
trong ré.t

3.5. Niing suét dwong quy Nhat

Puong quy sau khi thu hoach cé thé sir
dung, ban tuoi hodc phoi khd ¢ 45°C (tranh anh
sang tryc tiép). Két qua theo ddi niang sut ré
cdy dwong quy Nhat Ban, bao gdm ning suit
Iy thuyét tuoi (NSLTT), ning suét thyc té tuoi
(NSTTT), niang sudt Iy thuyét kho (NSLTK),
nang suat thyc té kho (NSTTK) dudi anh hudng
cua viéc bd sung cac loai co chét khac nhau duoc
trinh bay ¢ bang 4.

Bing 4. Anh huong ciia co chat dén nang suét 1y thuyét, nang suat thyc thu

CT NSLTT (ta/ha) NSTTT (ta/ha) NSLTK (ta/ha) NSTTK (ta/ha)
pC 79,13¢ 65,31¢ 35,78¢ 29,274
XD 104,40 85,95 41,78 34,63
VT 111,96° 92,08 45,10° 37,33
HH 99,13¢ 81,83 38,92¢ 32,48¢
CV (%) 1,25 1,27 8,89 9,32
LSD 1,34 1,32 0,84 0,95

0,05

Ghi chii: cac chik cdi biéu hién sw sai khdc ¢é y nghia thong ké 6 mirc ¥ nghia 0,05; CV (coefficient variance) la hé

s6 bién thién; LSD (least significant difference) la suw sai khdc nho nhdt cé y nghia.

S6 liéu o bang 4 cho thay: bd sung cac
co chat anh huong 16 rét dén ning suat ré cay
duong quy. Khi bd sung cac co chit ning sut
tang hon so véi ddi chimg va sy sai khac co y
nghia thong ké & murc 5%. Ning suét ré tuoi dao
dong tir 65,31 dén 92,08 ta/ha va ning suét ré
kho dao dong tir 29,27 dén 37,33 ta/ha trong do
CT VT cho ning suat cao nhat.

3.6. P 4m va ham lwong chit chiét dwoc
trong ré dwong quy Nhat Ban

60
49,66

o 3,75 45,56 15,03
40

30

00 3 12; 144 13,9

10

ol
oc XD vi HH

@Dyim (%) OHim hrgmg chdt chiét duge trong duge ligu (%)
Biéu d6 2. D6 4m va ham luong chét chiét duoc trong
1é duong quy

Theo Duge dién Viét Nam IV!, 46 4m ré
duong quy kho dat chuin < 15%, ham lugng
dugc chét chiét duge & trong r& > 35%. Qua két
quéa nghién ctru ¢ biéu do 2 cho thay dugc do
am va ham luong chét chiét dugc trong ré duong
quy O tit ca cac cong thirc déu dat chuin. Trong
do6, cong thirc bo sung 100 kg triu/ha cho ham
luong chét chiét dugc cao nhat dat 49,66%.

4. KET LUAN VA PE NGHI

B6 sung 100 kg vo trau/ha trong qua trinh
trdng cdy dwong quy Nhat Ban gitp rat ngin
thoi gian hoi xanh, ting ty 18 séng, chiéu cao cay,
kich thudc 14 va ham lugng diép luc, kich thudc
ré chinh (chidu dai dat 17,98 cm, duong kinh
dat 4,08 cm), kich thudc 1& phu (chiéu dai dat
19,82 cm, duong kinh dat 0,47 cm), trong luong
tuoi dat 134,89 g/cay, trong lugng kho dat 54,33
g/cay, nang suét thuc thu tuoi dat 92,08 ta/ha,
nang sut thuc thu kho dat 37,33 ta/ha va cho
ham luong chit chiét dugc cao (49,66%).
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Dé xuit bd sung 100 kg vo triu/ha trong
qué trinh trdng cdy duong quy 1a phu hop véi
diéu kién tho nhudng ¢ xd An Toan, huyén
An Lio, tinh Binh Dinh.

Loi cam on

Nhom nghién ciru xin chdn thanh cam on
sw tao diéu kién cua Cong ty c6 phdn Duoc -
Trang thiét bi y té Binh Dinh (BIDIPHAR),
ddc biét TS. Nguyén Khoa Viét Truong - Gidm
déc Dy an cay dwoc liéu va ky sw hoa duoc
Nguyén Thanh Pat da hé tro.

TAI LIEU THAM KHAO

1. Hoi ddéng Duoc dién Viét Nam. Duwgc dién
Viét Nam 1V, Nxb Ha Noi 2009 - Bo Y té, 2009.

2. Lé Vian Khoa (chi bién), Nguyén Xuan Cu,
Lé Puc, Tran Khic Hiép, Cai Vian Tranh.
Phurong phdp phan tich ddt, neée, phdan bén va
cdy trong, Nxb Gido duc, 1996.

3. D3 TétLoi. Nhitng cay thuéc va vi thuéc Viét Nam.
Nxb KH&KT, Ha Noi, 1995.

4. Ngo Diang Phong (chu bién), Nguyén Duy
Ning, Tran Vin M§, Huynh Thi Thiy Trang,
Tran Hoai Thanh. Hudéng dan sir dung MSTATC,
SAS va Excel 2007 trong xu Iy thi nghiém cho
nganh nong nghiép va quan ly nudc, Pai hoc
Néng 1am TP. H6 Chi Minh, 2013.

5. Vién Duoc liéu. Quy trinh kj thudt trong cdy
duwong quy Angelica acutiloba (Sizeb.et.Zucc)
Kitagawa, BO Y té, 2016.

6. Vi Van Vu (chu bién) va cong su. Sinh Iy hoc
thure vat, Nxb Giao duc, 2008.

10.

11.

12.

13.

14.

Jos van der Knaap. Growing media. Tai li¢u tap
huén ciia Cong ty giéng Rijk Zwaan, Ha Lan, 2014.

Chuah T.G., Jumasiah A. 1., Azni, Katayon S.,
Thomas Choong S.Y., Rice husk as a potentially
low-cost biosorbent for heavy metal and dye

removal: an overview, Desalination, 2005,
175(3),305-316.

Feng T., Downie S.R., Yu Y., Zhang X., Chen W.,
He X., Liu S. Molecular systematics of Angelica
and allied genera (Apiaceae) from the Hengduan
mountains of China based on ntDNA ITS sequences:
Phylogenetic  affinities and  biogeographic
implications. J. Plant Res., 2009, 122, 403-414.

Haruli Yamada and Ikuo Saiki. Juzen-taiho-to
(Shi-Quan-Da-Bu-Tang): Scientific evaluation
and clinical applications, CRC Press, Taylor &
Francis Group, New York, 2005.

Konduru, S., Evans, M. R., & Stamps, R.
H. Coconut husk and processing effects on
chemical and physical properties of coconut coir
dust, HortScience HortSci, 1999, 34(1), 88-90.

Louis N. Flawn., Vegetable growing for health
and flavor. Herb. Grown Publishers. Inc. USA.
99-101, 2000.

Nguyen Van Dan, Doan Thi Nhu, Bui Xuan Chuong,
Do Huy Bich et al, Medicinal plants in Vietnam.
World Health Organization Regional Office for
the Western Pacific, Institute of Materia Medica,
Hanoi, 1990.

Sowndhararajan, K., Deepa, P., Kim, M., Park, S.
J., & Kim, S., A review of the composition of the
essential oils and biological activities of Angelica
species, Scientia pharmaceutica, 2017, 85(3), 33.

112 | Tap chi Khoa hoc - Truong Dai hoc Quy Nhon, 2019, 13(3), 105-112



SCIENCE

QUY NHON UNIVERSITY

Study on growth characteristics and production ability
of H’'mong chicken raised in Binh Dinh province
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ABSTRACT

We conducted an experiment of H’'mong chicken bred in Binh Dinh in two different batches (Lot A: 100%
mixed feed, Lot B: fed with 100% natural food after the nursery stage) with the form of selling grazing during the
period from October 2018 to January 2019. During the breeding process, we noted the difference in the growth
and meat production ability of chickens when rearing in two different diets. From 0 to 16 weeks of age (at the time
of finishing), the survival rate of chickens is 70%, which is slightly lower than those currently raised locally. We
have also described the appearance characteristics of chickens and noted the special features that help distinguish
H’mong chicken from other chickens with similar appearance, such as Black chicken (Gallus gallus domesticus
brisson) and Egyptian chicken (Fayoumi chicken).

Keywords: H’mong chicken, morphology, growth, production ability, Binh Dinh province.

*Corresponding author.
Email: vothitronghoa@qnu.edu.vn

Journal of Science - Quy Nhon University, 2019, 13(3), 113-121 | 113



KHOA HOC

TRUONG DAI HOC QUY NHON

Nghién ctru dic diém sinh trwdng va kha nang san xuat
cua ga H’'méng nuéi tai Binh Dinh

V6 Thi Trong Hoa", Vwong Thi Ngoc Thao, V6 Thi Thao Linh, Ping Thi Ngoc Ha

Khoa Sinh - KTNN, Truong BPai hoc Quy Nhon

Ngay nhan bai: 21/04/2019; Ngay nhan dang: 06/06/2019

TOM TAT

Chung t6i d tién hanh nudi thir nghiém ga H’mong tai Binh Dinh theo hai 16 khac nhau (L6 A: cho in

100% thirc an hon hop, 16 B: cho an 100% thirc dn tu nhién tir sau giai doan m) véi hinh thirc ban chin tha trong

thoi gian tir thang 10/2018 dén thang 01/2019. Trong qua trinh nudi, chiing t6i ghi nhan su sai khac vé kha ning

sinh trudng va kha nang san xudt thit cia ga khi nuoi ¢ hai ché d6 an khac nhau. Giai doan tir 0 dén 16 tuan tudi

(lac xuét chudng), ty 16 séng cua ga dat 70%, hoi thip so v6i cac gibng ga hién duoc nudi tai dia phuong. Chung

t6i cling dd mo ta nhirng dic diém ngoai hinh cta ga va luu y nhimg diém dic biét giup phan biét ga H’'mong véi

nhing gidng ga khac c6 ngoai hinh tuong tu d& nham 13n nhu ga Ac (Gallus gallus domesticus brisson) va ga

Ai Cap (ga Fayoumi).

T khéa: Ga H'mong, hinh thdi, tang trwong, khd ndng san xudt, tinh Binh Dinh.

1. PAT VAN PE

Ga H’'mong hay con goi la ga Mong, ga
Mong den, ga M¢o hay ga xuong den la mot
gidng ga ndi dia ciia Viét Nam c6 ngudn goc &
mién ndi phia Bic. Gidng ga H’'mong 1a gidng
ga quy hiém, c6 dic diém 1a thit den, xuong
den, ham lugng md trong thit it, thit chic va
thom ngon vao bac nhit trong cc gidng ga &
Viét Nam hién nay. Ngoai viéc st dung lam thuc
pham, nguoi dan toc H’moéng con nau cao dé boi
b strc khoe. Hién nay ga H'mong thuong pham
duoc coi la moén an dac san. Ga dugc Trung tdm
Khoa hoc va san xuat ving Tay Béc phat hién
va nudi thir tir ndm 1998. Cudi nam 1999, Vién
Chin nuéi qudc gia nhan thay day la gidng ga
dic biét quy hiém dang c6 nguy co tuyét ching
cao nén quyét dinh dua vao dién dong vat quy
hiém céan dugc bao ton va phat trién. Nham muc

‘Tac gia lién hé chinh.
Email: vothitronghoa@gqnu.edu.vn

dich trén, tir ndam 2003, Bo Nong nghiép va Phat
trién nong thon di giao Vién Chin nudi thuc
hién du an “Hoan thién quy trinh cong nghé
chan nudi vit Bau Quy va ga H’'méng”, sau do
gidng ga H’'méng duoc liét vao danh sach nudi
giit gidong gdc'2.

Hién nay, quy m6 nu6i ga H’'mdng chua
rong, chi yéu tip trung & mién nai phia Béc
va khu vuc mién Nam, con mién Trung méi
chi ¢6 vai hd chan nudi nhé 1é véi sd luong it.
Khu vyc Binh Dinh néi chung hién van chua
thdy mo hinh nao nudi ga H’mong thuong
pham, trong khi ching ta 1a mot trong nhiing
noi tiéu thu gia cam dung dau khu vuc mién
Trung. Nhan thiy day la gidng ga quy, d& nudi,
mang lai gia tri kinh té cao nén chung t6i tién
hanh “Nghién ciru dic diém sinh truwéng va
kha ning san xuit ciia ga H’mdng nudi tai

114 | Tap chi Khoa hoc - Trueong DPai hoc Quy Nhon, 2019, 13(3), 113-121



SCIENCE

QUY NHON UNIVERSITY

Binh Pinh” nhim danh gia vé stc sdng, kha
ning sinh truéng va kha ning san xuat thit cua
giéng tir d6 bd sung thém mot gidng gia cam
moi vao quy gidng gia cam hién dang nudi tai
dia phuong, dem lai hiéu qua kinh té cho nong
dan, gop phan bao ton ngudn gen quy ban dia,
béo ton da dang sinh hoc.

2. POI TUQNG VA PHUONG PHAP
NGHIEN CcUU

2.1. Poi twgng nghién ciru

Gidng ga H'mong qua cac giai doan nudi
tai trai chan nuoi gia dinh & huyén Phu Cat, tinh
Binh Dinh.

2.2. Phwong phap nghién ciru

- Phuong phap mo ta hinh thai: quan sat,
chup anh, ghi chép, mo ta cac dic diém ngoai
hinh ctia ga lién tuc tir giai doan 1 ngay tudi t6i
khi xuét chudng (16 tuan tudi).

- Phuong phap bd tri thi nghiém: Thi
nghiém dugc tién hanh theo phuong phap phan
thanh hai 16 ngau nhién (16 A va 16 B), mdi 16
50 con, khong lap lai, bd tri theo hinh thirc nudi
nhdt trong chudng, dén giai doan 1 thang tudi bat
dau cho ga ra ngoai di lai trong san vuon (van
c6 su cach ly giita hai 16 bang cach cho ga mdi
16 ra san vuon vao nhitng thoi diém khac nhau).
Giita hai 16 theo d5i dam bao dong déu vé gidng,
Ira tudi, mat do, quy trinh nuoi dudng, vé sinh,
phong bénh. (L6 A nudi 100% thirc an hdn hop
(TAHH), 16 B nudi 100% TAHH ¢ giai doan um
va 100% thurc an ty nhién (TATN) tr giai doan 1
thang tudi trg di).

- Phuong phap danh gia stc sinh trudng
va kha nang san xuat thit ciia ga H'mong: Di
voi stc sinh trudng: can, do cac chi sb vé khbi
lugng, chiéu dai than, dai luon, dai gio va
vong nguc qua cac giai doan tir 1 ngay dén 16
tudn tudi (do 1 lan/tuan vao thoi gian ¢b dinh,
do trudc khi cho ga an). Ddi v6i kha ning san
xuat thit: Ga dugc chon véi khdi lugng bang
khéi lugng trung binh cta quan thé. Chon
mdi 16 3 con dé khao sat cac chi tiéu than

thit, phuong phap md khio sat gia cam theo
Bui Quang Tién®.

- Phuong phap xir 1y s6 liéu: Dung phan
mém Excel 2010 tinh toan gi4 tri trung binh (X),
d9 1éch chuan (SD), h¢ so bién thién (C %), kiém
dinh hai gia tri trung binh (p) va viét phuong
trinh hoi quy twong quan.

3.KET QUA NGHIEN CUU VA THAO LUAN
3.1. Pic diém hinh thai ciia ga H’méng

Ga con 1 ngay tudi ca con tréng va con mai
toan than phu bo 16ng to mau den tuyén chiém
chu yéu, ké tiép 1a mau vang hodc tring xam,
trén minh c¢6 mot dén hai soc dua chay tu dau
dén dudi, 6 it con lai 16ng mau hung nau. Piém
dic biét 1a toan bd ga déu co da mau den. Mt
den sang, linh hoat, ké ca nhimng ca thé khong
c6 16ng den tuyén thi mau mat va vién mit van
la mau den. Ban chan 4 ngén, mau den hodc den
xam. M6 den, chop mo hoi vang hoic tring xam.
O giai doan nay, ngoai hinh ga tréng va ga mai
khé phan biét vi hiu nhu twong ty nhau.

O giai doan truong thanh, nhin chung
ga H’mong c6 tdm véc cao, hinh dang can ddi,
nhanh nhen, mét sang va linh hoat. Ca ga trong
va ga mai ¢c6 mau da chan chu dao 1a den hodc
den xam, nhiéu ca thé c6 1ong & chan. Tt ca cac
ca thé déu c6 da mau den. M6 mau den nhat.
Mau sic 16ng khé da dang.

Con tréng toan than phu 16ng mau den anh
xanh hoic 10ng mau hoa mo den dom trang, long
cb trang hodc nga vang, cling mau voi mot sd
long canh thir cp. Mao ¢ mau den hodc den
xam, mao tich anh bac. Long dudi mau den.

Con méi dau nho, mao tich kém phat trién.
Nhin chung b 16ng den chiém s6 lugng nhiéu
hon con trong, s it c6 16ng mau hoa mo den
dbém trang hodc vang tap trung chu yéu & ving
cb. Long dudi ngan hon ga trong, mau den.

Nhin chung, ga H’mong c6 ngoai hinh kha
giéng ga Ai Cap va ga Ac. Vé mau I6ng, mot s6
ga H’'méng c6 mau 16ng hoa mo kha giéng ga
Ai Capnhung mao, da cua ga H’'méng thi den hoan
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toan trong khi ga Ai Cap thi mao do, da tring. Con
d6i voi ga Ac, mau da, thit, xuong ga Ac gidng ga
H’méng nhung dai da s§ ga Ac c6 16ng tring phu
toan than va dac bi¢t la chan 5 ngon, trong khi do
ga H'mong phan biét ¢ dic diém chan c6 4 ngon
(3 ngodn trude va 1 ngdn sau).

Hinh 2. Ga H’méng & giai doan 1 thang tudi

3.2. Pic diém sirc song ciia ga H’mong

Ty 1é nudi soéng cia ga H’'méng & giai
doan tir 1 ngay tudi dén 4 tuln tudi (giai doan
um) dat 84%. Sau khi chia 16, tir 4 tudn dén
16 tuan tudi, ty 1¢ sdng & 16 A dat 88,1%, ty 18
song & 16 B dat 78,6%. Nhin chung, ty 1¢ song
trung binh cua ga H’mong nudi thi nghiém
dat 70%. So véi cac két qua nghién ciru cia
Trin Vin Phung va Tran Hué Vién® tai Tuyén
Quang véi ty 1¢ nudi song dat 88,76% & giai
doan 4 tuan tudi, nghién ctru cua Tran Thanh
Van'' tai Thai Nguyén c6 ty 16 ga nudi sdng
dén 12 tuan tudi dat 95,84% va Nguyén Viét
Thai® nghién ctru tai Trung tim Thuc nghiém
va bao ton vat nudi vai ty 1é ga sdng ¢ giai doan
9 tuan tudi dat 94,82% thi ga ching toi nudi co
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ty 1& sdng thap hon. Didu nay c6 thé 1y giai mot
phan vi ga H’mong 1a gidng ga quen sdng &
ving nui phia Bic c6 khi hau lanh nén khi nubi
tai Binh Dinh chiing chua hoan toan thich nghi
voi diéu kién khi hau dia phuong, bén canh dé
thoi diém nudi ga 1a vao muia mua nén kha ning
méc bénh cao va stc dé khang cia ga ciing kém
hon. Dé lam 16 diéu nay, can tién hanh nudi lap
lai véi diéu kién dinh dudng va chim soc tuong
ty nhung tién hanh vao thoi diém khac trong
nam dé danh gia toan dién hon kha ning song
ctia gidng ga nay trong diéu kién khi hau, tho
nhudng Binh Dinh.

3.3. Pic diém sinh truéng cia ga H'mong
3.3.1. Sinh truwong tich liiy khoi lwong

Khéi lugng co thé ga H’moéng & hai 16
khao sat duoc thé hién trong bang 1.

Khéi luong co thé ga H'méng & hai 16
khao sat tang dan tir 1 dén 16 tuan tudi. Tir giai
doan 1 tudn dén 3 tudn tudi, khdi luong trung
binh cua ga ¢ 16 A va 16 B 1a tuong duong nhau
(p >0,05), nhung bét dau tir giai doan 3 tuan tudi
trg di thi co thé thiy khoi lwong trung binh cua
2416 A cao hon hin 16 B (p < 0,05).

O 16 A hé s6 bién di khéi luong co thé ga
tr 1 tudn dén 16 tudn tudi dao dong tur 6,67%

dén 16,59% va qua cac tuan tudi déu cao hon 16
B c6 hé s6 bién dj khéi lugng co thé dao dong tur
5,59% dén 14,40%. Su sai khac nay c6 ¥ nghia
thdng ké (p < 0,05), chimg t6 mic du ga ¢ 16 B
tang truong chdm hon nhung c6 d6 dong déu cao
hon ga 616 A.

O giai doan 4 tuan tudi, ga dat khdi luong
240,50 g/con (16 A) va 220,33 g/con (16 B), so
v6i cung thoi diém thi cao hon khéi luong ga
Ri dat trung binh 171,3 g/con', thip hon so
v6i két qua nghién ctru ciia Nguyén Chi Thanh’
v6i khéi lugng trung binh cia ga dat 270,80 +
0,35 g/con (an TAHH) va 268,85 + 0,45 g/con
(an TATN).

Theo két qua nghién ctru ciia Luong Thé
Chung?, ga H’méng cta dong bao nudi tai ving
Yén Bai va ga do tac gia nudi khao sat dat khdi
luong lan luot 1a 867,73g va 1021,85g & 12 tuan
tudi (TT), 1134,8g va 1352,55¢ & 16 TT, cac két
quéa nay déu thap hon so voi két qua nghién ciru
cua chung t6i ¢ cung giai doan.

Trén toan b cac giai doan thi tde do sinh
truong tuyét doi cua 16 A (14,11 g/ngdy) cao
hon 16 B (11,72 g/ngay) va su phat trién & ca
hai 16 déu tuan theo quy luat sinh truong chung
cla gia cam.
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Bang 1. Gid tri sinh trudng tich liy khoi heong co thé ga H’méng qua cdc tuan tuéi (dv: g)

Tudn Lé A (n = 30) Lé B (n = 30)

tudi X SD Cv% X SD Cv%
1 58,17¢ 7,25 12,46 59,50¢ 6,48 10,89
2 98,17* 8,95 9,12 99,17 8,31 8,38
3 172,33¢ 11,50 6,67 170,67 9,54 5,59
4 240,50° 33,13 13,78 220,330 23,48 10,66
5 310,00° 42,47 13,70 285,330 26,70 9,36
6 380,27° 49,51 13,02 348,600 27,38 7,86
7 462,77° 64,74 13,99 414,530 45,63 11,01
8 578,13 91,49 15,83 506,83" 66,74 13,17
9 686,37° 110,68 16,13 616,03" 88,69 14,40
10 814,33 130,94 16,08 737,000 87,80 11,91
1 962,97* 129,59 13,46 866,17" 71,71 8,28
12 1106,60° 165,00 14,91 981,330 82,88 8,45
13 1243,63° 206,32 16,59 1075,07° 99,60 9,26
14 1367,23¢ 182,57 13,35 1154,90° 115,06 9,96
15 1457,80° 160,48 11,01 1225,430 78,35 6,39
16 1539,47° 164,82 10,71 1290,10° 77,31 5,99

Ghi chii: ChiF cdi giong nhau trong ciing mét hang thi gid tri khong cé ¥ nghia thong ké.

3.3.2. Sinh truong tich liiy cac chiéu do

Kich thudc trung binh vé chiéu dai than
ctia co thé ga H’méng ting din qua cac tudn
tudi, va kich thudc nay & 16 A cao hon 16 B (¢
16 tuan tudi thi 16 A dat 21,32 cm trong khi 16
B dat 19,92 c¢cm). Trong cac giai doan, giai doan
1 - 4 tuan la giai doan kich thudc chiéu dai than
tang nhanh nhét, tuy nhién giai doan nay sy sai
khac gitta 2 16 khong cao (p > 0,05), cac giai

doan sau kich thudc than tuy tang cham nhung
c6 su sai khac dang ké giira hai 16 ma cu thé 1a
16 A ludn cao hon 16 B (p < 0,05). Hé s6 bién di
qua cac tudn tudi da s6 nho hon 10%, va cang vé
sau cang giam déan thé hién tinh 6n dinh cua tinh
trang nay theo thoi gian.

Kich thudc trung binh vé chiéu dai luon
clia ga H’'mong ting dan qua cac tuan tudi, va
kich thudc nay ¢ 16 A cao hon 16 B (p < 0,05).
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Mirc do ting trung binh vé chiéu dai luon cua
ga 16 A (5,7 mm/tuan) cao hon 16 B (5,5 mm/
tudn), tuy nhién sy sai khac nay khong c6 y nghia
thdng ké (p > 0,05). Hé s bién di qua cac tuan
tudi cang vé sau cang nho dan thé hién tinh 6n
dinh ctia tinh trang nay theo thoi gian. Chiéu dai
ludn cang cao thi kha ning cho thit cia gia cam
cang tdt, ca vé sb lugng va chat luong; day duoc
xem 13 gia tri dic trung cho gidng, 1a chi tiéu
dugc vu tién trong chon gidng gia cam.

Kich thudc trung binh vé chidu dai gio
(hay dai xuwong cd ban) cua ga H’méng ting dan
qua cac tuan tudi, nhin chung kich thudc nay
6 16 A cao hon 16 B (p < 0,05). Mutic d¢ tang
trung binh vé chiéu dai cang chan ciia ga ¢ 16 A
(5 mm/tudn) cao hon 16 B (4,8 mm/tudn), tuy
nhién su sai khac nay khong ¢ ¥ nghia thong ké
(p > 0,05). Hé s6 bién di qua céac tudn tudi cang
vé sau cang nho dan thé hién tinh 6n dinh cta
tinh trang nay theo thoi gian.

Kich thudc trung binh vé s6 do vong nguc
clia ga H’mong ting dan qua cac tuan tudi, va
kich thuéc nay & 16 A cao hon 16 B (p < 0,05).
Mirc d6 ting trung binh vé s6 do vong nguc
ctia ga 0 16 A (10,2 mm/tudn) cao hon 16 B (9,4
mm/tuan), tuy nhién sy sai khac nay khong co y
nghia thong ké (p > 0,05). Hé sb bién di qua cac
tuan tudi déu nho hon 10% thé hién tinh 6n dinh

cua tinh trang nay.

Ty s6 vong nguc (VN)/dai than (DT) & ga
H’moéng qua céc giai doan luén 16n hon 1 cho
thiy huéng san xuit cua gidng nay 13 nuéi liy
thit tbt hon nuéi 1dy trimg. Nhitng két qua nghién
clru ctia cac tic gia Ngd Xuan Canh', Nguyén
Chi Thanh’, Luong Thé Chung? ciing cho thay
gidng ga ndy co ning sudt trimg thap.

3.3.3. Sw twong quan giita khoi heong véi cdc
chiéu do ¢ ga H'méng

O ca hai 10, hé sb twong quan giira khoi
luong (KL) co thé véi mot sé chi tiéu vé kich
thude cac chiéu do co thé: chiéu dai than (DT),
chiéu dai luon (DL), chiéu dai gio (DG) va vong
nguc (VN) cua ga H’mong tir 1 tuan tudi dén
16 tudn tudi déu dat gia tri duong, thé hién mirc
tuong quan thuan khac nhau, gia tri dao dong
& muc (+)0,93 dén (+)0,98; thé hién mdi tuong
quan rat chit. Cac gia tri nay pht hop véi gia tri
sinh truong tich lily khdi luong.

Nhu vy, su sinh trudng khdi Iuong co
thé ty 1 thuan va c6 mdi lién hé rat chit véi sy
sinh truéng cua céac chi sé do chiéu dai than, dai
luon, dai gid va vong nguc. Trong chon gidng,
chung ta co thé dya vao chi sé cua mot tinh
trang dé lua chon thi céc tinh trang khac cling
duoc chon theo.

Bang 2. Su twong quan giita khdi lwong véi cac chidu do cua ga H’méng

PT hdi quy twong quan PT hdi quy twong quan
% =ax+b =ax+b
H¢ so twong quan Lo A (y=ax+b) Lo B (y=ax+b)
a b a b
Khéi lwong va dai than 0,96 0,01 7,51 0,97 0,01 6,89
Khoi lugng va 0,95 0,01 10,75 0,98 0,01 10,12
vong ngue

Khéi lwong va dai luon 0,93 0,005 3,94 0,96 0,006 3,24
Khéi lwong va dai gio 0,94 0,005 2,86 0,97 0,005 2,34

3.4. Kha niing san xuit thit ciia ga H’mong

Ga duogc chon giét mo vao luc dat 16 tuan tudi, ¢ I¢ra tudi nay cd thé xuat chudng duoc.
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Bang 3. Khéi luong, ty 1& cac loai thit cia gd H’méng & giai doan 16 tuan tudi

Lb A (n=3) Lb B (n=3)

Chi tiéu - - p

X X

KL séng (g) 1385,67 1157,33 0,02
KL tiét (g) 36,40 33,87 0,57
KL méc ham (g) 1082,67 882,67 0,02
Ty 1& méc ham (%) 78,13 76,27 -
KL thit xé (g) 937,67 774,33 0,02
Ty 18 thit xé (%) 67,67 66,91 -
KL thit dii (g) 254,53 205,33 0,01
Ty 18 thit dui (%) 27,14 26,52 -
KL thit e (g) 153,33 162,67 0,65
Ty 1¢ thit irc (%) 16,35 21,01 -
KL mé (da day) (g) 26,93 29,03 0,39
KL gan (g) 32,00 25,03 0,2
KL tim (g) 8,37 5,53 0,04

Chi tiéu vé khdi lugng cic loai thit nhu:
khoi luong séng, khéi luong tiét, khdi luong
moc ham, khdi lugng thit xé, khdi lwong thit dui,
khéi luong gan va tim ¢ 16 A cao hon 16 B, trong
khi d6 céc chi tiéu con lai 1a khoi lugng thit tc va
khdi lugng mé & 16 B cao hon 16 A. Sy sai khac
ctia cac chi tiéu khdi luong séng, khdi lugng moc
ham, khdi luong thit xé, khéi lwong thit dui va
khéi lwong tim 616 A va 16 B ¢6 ¥ nghia thong ké
(p <0,05), diéu nay cho thiy nudi ga bang TAHH
gitp ga nhanh tang trudng va cho lugng thit dat
cao hon so véi ga nudi an TATN. Su sai khac
cac chi tiéu con lai gitia hai 16 khong c6 y nghia
thdng ké (p > 0,05). So véi cac két qua nghién
ctru cia Lwong Thé Chung?, Nguyén Chi Thanh’,

cac chi tiéu veé kha nang san xuat thit cia ga
chung t6i nudi deéu dat cao hon.

4. KET LUAN

Trong 2 16 ga dugc nudi khao sat thi sinh
truong tich liy khdi lwong ciing nhu cac chiéu
do co thé ¢ 16 A cao hon 16 B. Panh gia vé mit
ngoai hinh, gd H'méng nudi hudng thit tot hon
so voi hudng tring.

Khao sat chét Iuong thit cho théy, ngoai
trr khoi luong mé va thit (rc, cac chi tiéu con lai
010 A cling déucaohon16 B (chi tiéu cac loai thit
616 A va 16 B lan luot 1a: ty 1¢ moc ham 78,13%
va 76,27%, ty 1€ thit xé 67,67% va 66,91%, ty
1¢ thit dui 27,14% va 26,52%,...). biéu nay cho
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thdy anh hudng cua ché do an dén su sinh truéng
va nang suat cho thit ciia ga. Trong ciing khoang
thoi gian, chin nudi bang TAHH gitp ga sinh
truong nhanh hon, cho thit nhiéu hon ga nudi
bang TATN.

DPé nhan nuéi ga H’'méng trén quy méd
rong, phd bién trong cong dong can co thém
nhiing nghién ctru vé gibng ga nay & cac giai
doan hau bi, ga dé; nudi ga qua nhiéu diéu kién
khi hau va ché do dinh dudng khac nhau dé danh
gia mot cach rong hon vé hiéu qua chan nuoi, kha
ning thich nghi ciia ga dong thoi chu trong cong
tac phong ngura dich bénh, chan nuoi theo hudng
an toan sinh hoc, vira gop phan ning cao hiéu qua
kinh té, vira bao ton ngudn gen quy cta loai.

Loi cam on. Chung toi xin chdn thanh
cam on Truong Dai hoc Quy Nhon da tai tro
kinh phi cho nghién ciru nay, thong qua dé tai
nghién ciru khoa hoc s6 T2018.565.14.
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