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NGHIEN CUU UNG DUNG CARD NI-MYRIO VA LABVIEW
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b ién nay, trong cac nha may, cac xi nghlep
rl cbng nghlep dang van hanh mot sb lvong

I&n cac may dién dé quay tubc bin, may
phat, may nén khi, bom nwéc 16 hoi, bom lam mat,
quat gié,... Chung can duwoc trang bi mét hé thong
quan ly; glam sat va bao vé vi khi co cac sy cd xay
ra (sw cb vé& co hay vé dién) chung sé anh hudng
~nghiém trong t&i hoat dong cda may moc, thiét bi
cling nhuw ¢ac hoat ddng binh thwong cla toan b
day chuyén cong nghé trong nha may. -

Viéc nghién clru (rng dung card NI-MyRIO va
phan mém LabVIEW sé giai quyét dubrc cac ton tai
néu trén, cho ta mét glal phap mé&i, cp nhat va tlep
can dwoc véi céc thiét bi, cac cong cy. hién dai dé
thiét ké va xay dwng moét hé théng quan ly, gidm
sat tinh trang hoat déng cla cac may dién quay
trong cac day chuyén san xuat cong nghiép. Gidi
phap dwa ra khong chi ¢é y nghia trén phuwong
dién ly thuyét, trén md hinh thuc nghlem ma no
hoan toan co thé phat trién thanh san pham chuyén
giao cdng nghe trong san xuat.

Phan mém va giao dién trén LabVIEW c6 kha
nang hién thj tinh trang lam viéc cua thiét bi, kha
ndng chan doan va dy bao cac suw cb bét thwéong
co thé xay ra. T d6 co thé dua ra nhirng canh
bao, quyét dinh cac hinh thirc bdo v& nham muc
"'tleu,glup cho hé thong van hanh lién tuc, an toan
va hiéu qua.

1. Gi&i thiéu card NI-MyRIO va phan mém
LabVIEW

1.1. Card NI-MyRIO-1900 [5]

Card NI myRIO-1900 (xem H.1) 1a thiét bi co
cdu tric gidng voi cac thiét bi khac cla National
Instruments (NI) ding trong céng nghiép, thich hop
cho cac nghién clru trng dung trong nhiéu linh viee:
co -dién t, diéu khién, tw dong hoa va cac hé
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théng nhing. Chiing c6 cac thong sé ki thuat co
ban sau day:

> Lap trinh FPGA & Real-time; tich hop két nbi
khong day Wireless;

> Tich hop Led, nit nhén, gia tbc ké, digital-
analog In/Out, 5/3,3V;

> Vi xtr ly ARM Cortex-A9 & Xilinx.FPGA,

» PWM 100kHz, Ngd vao Encoder 100kHz;

» Lap trinh bang LabVIEW va C/C++; cbng
USB, Al 12 bit.

H.1. Card NI myRIO-1 900: 1 - NI myRIO-1900; 2
- Céng mé réng ctia myRIO(MXP); 3 - Nguon; 4 -
Céap USB _PC; 5-Cép cha USB; 6 - Dén LED; 7
- Terminal (MSP); 8 - Line cho &m thanh In/Out

1.2. Phdn mém LabVIEW [4]

LabVIEW (Laboratory Virtual Instrumentation
Engineering Workbench) la mdi tredng ngdn ngty
dd hoa hiéu qua trong viéc giao tlep da kénh gitra
con ngudi, thuat todn va céc thiét bi. LabVIEW hé
tro cac ky sw, nha khoa hoc,.. xay dwng cac thuat
toan nhanh, gon, sang tao, dé hiéu nh& cac khoi
hinh &nh co tinh ggi nhé, cach thire hoat dong theo
kiéu dong di liéu (data flow) tir tréi qua phai. Cac
thuat toan sau dé dwoc ap dung Ién cac mach dién
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va co cau chap hanh thwe nhor vao viéc két néi he
théng that véi LabVIEW théng qua nhiéu chuén
giao tiép: RS232, USB, TCP/IP, UDP, GPIB,.

LabVIEW la ngén ngir giao tiép da kenh mét
ngdn ngi 1ap trinh hoan toan khac so véi cac ngdn
nglr l&p trinh truyén théng nhw C, Pascal.
LabVIEW duoc goi véi tén khac la 1ap trinh G
(Graphical). Chung dwoc st dung trong cac Iinh
vire do lwong, tw dong héa, co dién tlr, robotics,
vat ly, toan hoc, vat liéu, sinh hoc, 6t9,.

LabVIEW gilp két néi bat ky cam blen bat ky
co' cau chap hanh nao voi may tinh. LabVIEW cé
thé dwoc str dung dé xi ly cac kiéu du liéu nhur tin
hiéu twong tw (analog), tin hleu s6 (digital), hinh
anh (vision), am thanh (audio),..

2. Thiét ké xay dwng so dd nguyén ly
2.1. So' dé nguyén ly

U \% w
Bién dong AC®

Sy phat trién khéng nglrng cua khoa hoc ky
thuat da tao ra nhirng thiét bi do chuyén dung, cac
card do lwéng da kenh da nang co dd chinh xac
cao, kha néang ghép ndi may tinh va néi mang. Néu
két hop véi cac phan mém SCADA c6 kha nang
diéu khién giam sat thu thap dir liéu dap trng dwgc
hau hét cac yéu cau trong thuc té. Tuy nhién,
nhitng hé théng nay hién nay c6 gia thanh rat cao,
mat khac lai phu thudéc hoan toan vao céng nghe
nha ché tao.

Vé&i muyc tiéu ndm bét kip thi xu -thé phat trién
chung trong ky thuat do, chd ddng trong cbng
nghé, phuc vu coéng tac dao tao thyc hanh, nghién
ctru khoa hgc va chuyen giao cdng nghé. Nhom tac
gid da dé xuét so db nguyén ly cho hé théng quan

ly giam sat tinh trang hoat dong may dién quay nhu

mo ta trong H.2 [1].
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H.2. Nguyén ly hé théng quan ly-giam sat fmh trang hoat déng may dién quay

2.2. Chon thiét bj cam bién va céc thuét toan
do [2]

< Bién dong dién Tl co6 nhiém vy bién dong
dién co tri s6 Ién thanh dong dién co tri sb tiéu
chuédn 1A hoac A, dong the cap cla bién dong
nay s& cung cap cho ddu vao ciia AC Current
Transducers.

% Thiét bj chuadn héa dong xoay chiéu: AC
Current Transducers dwgc dung dé do dong xoay
chidu va chuyén ddi thanh tin hiéu ra theo chuan
cbng nghiép ti I& thuan v&i dai lwong do dau vao
(1A hoac 5A). Tin hiéu d&u ra dwoc chudn hoa 4-
20mA hosc 0-10V DC véi kha néng khir tap nhiéu
cao va tuong thich véi dau vao Al ciia NI- MyRIO

*» Thiét bj do tbc Encoder I thiét bj dung dé do
vi tri géc dong co. Ching co 2 loai chinh nhw sau:
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loai twong d6i (incremental) va loai tuyét doi
(absolute). Encoder sé tao ra cac tin hiéu xung
vudng va cac tin hiéu xung vuéng nay duo*c cat tir
anh sang xuyén qua ranh.

Thuét toan do tdc do:

» Chon Encoder quang ¢6 do phan gla! sau: N
{(xung/vong);

> Chon tan s6 1ay mau hay thoi gian 1ap lai cha
vong lap while loop la At(ms);

> Trong khoang At, s6 xung dém dwoc fa

Axung=xungnew-XUnG(oia); (1)
» Téc do dong co dwoc tinh:
Nac=(Axung*60)/(At*N), vong/ph (2)

% Thiét bj truy&n tin hiéu chudn hoéa nhiét do:
SITRANS TH300 transmitter thich hop dé thay thé
cho céc bd chuan héa nhiét théng minh (temperature

£
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transmitter) dang dwoc (rng dung hién nay. Cac
chirc ndng clia nd bao gém tt ca cac chirc néng
phé bién clia cdm bién nhiét (temperature sensor).
D& dang thiét lap cAu hinh va ghép ndi truyén
théng v&i may tinh PC.

3. Thiét ké, xay dwng mé hinh thwe nghiém.

% Lwa chon dbi twong thtr nghiém ddi twong
thir nghiém dwgc cac tac gia chon la mdt may
khoan ban Q&S tai Phong thi nghiém Tw ddng hoa
Ma-Dau khi cGa Trwong Pai hoc Mé-Dja chat, co
cac théng sb ky thuat: Cong suat 0,25 kW, dién ap
U=220V, dong dién lg,=1,2 A, téc d6 dinh mic
nNam=1,420 vong/ph.

A -

H.3. M6 hinh thuc nghiém giam sét tinh trang may khoan ban Q&S trong PTN

% Tich hop thiét bi va xay dwng mé hinh [2],
[3]. Nhém tac gid da tich hgp va xay dwng md
hinh tw déng xac dinh cac théng s6 co va dién
cla may khoan, bao gbm: do va giam sat do
rung 3 chiéu cla may; téc dd quay cha dong co;
dong dién va nhiét dd lam viéc cia may. Md hinh
thwre nghiém trén may khoan dwgc mo ta trong
anh (H.3).

Céc két qua giam sat trén giao dién, xac dinh
cac thdng s, cac déc tinh va tinh trang hoat dong
clla may md ta trén cac H.4 va H.5. Lap trinh hién
thi va thu thap _gitr liéu bang phan mém LabVIEW
(H.6). Két qua do dworc lwu trong may tinh PC dugi
dang co s& dir liéu Excel (H.7).

o 4

7o

- -

H.4. Giao dién giam sat dj rung, téc do quay va dong dién ctia may khoan Q&S
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H. 6. Lap trinh thu thap di¥ liéu trong LabVIEW .
Al - Samples - X-Axis|
i : _ 8 c | D | E | F | G | H | | [ P
Samples - X-Axis ] ion (g) - X-Ai San -¥-Axis ‘Acceleration (g) - Y-AxiSamples - Z-Axis Acceleration (g) - Z-Ax Samples - Plot 3 Acceleration (g) - Plo Samples - Plot 4 Acceleration {
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6| 4 0.16796%, 4 0.148437 4 1.01953 4, 1200 4 0.
7] 5 - coomIs . S 5 0.289062 5 1.16797 ) 5 1380 5 0.
8 | [} 6 0.472656 6 0878806 6 1140 6 0.
8] 7 Th 0.105459/ 7 0.898437 7 1140 7 "o
EUIR B [ e -0.09375 [ 0.496094 2 1140, 8 0.
A1 9l 2 -0.398437 9 0.929687 9 1140 E .o
12| 10 -0.132812 10 0.863281 10 1080 10 o
EE1N 1 -0.0390625 11 0.952187 1 1140 1 t
14 T3 0.238281 0.128906 12 1.03906 12 1080 12 0.
as| 13 0.214844 0.234375 13 0.835937 REN 1140 13 0.
16| 14 0.09375 _ -02s 14 1.10156 14 1140 14 a.
7] 15 0.222656 0.16796% 15 105078 15 1140, 15 0.
18] 16 -0.980469 0.351562 16 0.734375 | 1140 16 0.
15| 17 -0.386719, -0.00390625 17 116016, 1200 17 ‘o
20| 18 -0.0625 0.238281 18 1.24215 1140 18 0.
21 15 -0.136719 0.246094. 19 1.30469 1140, 19 o.
2| 20 -0.46875 20 0.859375 1140 0 = o
| 0.121094 21 102734 1200 21 0.
24| 0.414062 22 1140 22 0.
2 | -0.0703125 23 1200 23 0.
26| ) 0222656 24 1140 24 0.
-0.0429687 1080 25 . 0.
oL ]

H.7. Luu trip sé liéu vé do rung may khoan bang co sé dir liéu Excel
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3. Két luan

<> Vlec nghién ctru wng dung card MyRIO va
phan mém LabVIEW dé thiét ké, xay dwng mét hé
théng quén ly gidm sat trang thai hoat dong ciia
may dién quay tren md hinh thye nghlem dap Gng
dwoc cac yéu cau ky thuat, giai quyet dwoc cac ndi
dung va'muyc tiéu dat ra cho hé thdng nay;

% Giao dién quan ly giam sat dwoc phat trién
trén phan mém LabVIEW dwoc danh gié. la than
thién va hién dai v&i cac tinh ndng két ndi giam sat
trwec tuyen Kha nang lwu trir trang thal lam viéc
clia thiét bj da dap (ng dwgc cac yéu cau co ban
cho mét hé théng quan ly-giam sat;

% Tir cac két qua nghién clru bwéc dau nay,
nhém tac gia sé tiép tuc phat trién, cap nhat va
nang ca'p phan mém theo hwéng hé théng cé thé
tw déng phan tich, danh g;a va chan doan tlec thoi
tinh trang hoat dong cua thiét bi. Ttr d6 co thé dua
ra nhi*ng canh bao can thiét nham ngén chan cac

sy cb co thé xay ra, dap g cac yéu cau ngay

cang cao trong thuwe té van hanh thiét bj trong cac

day chuyén san xuét cong nghiép.0
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SUMMARY

The article refers to the results - of
research and application of NI-Miryo card |
and LabVIEW <software for setting the.
management - system, monitoring  the.

operational status of rotary electric machines

~ in the production lines. The author’s results |
~achieved in the- theoretical research and |
. empirical model can apply to the=mining |
. technology and industry lines. The installed |
. system can be provided the = hazard |
| warnings, preventing unfortunate incidents

| and ensure the continuous operation, safety. |
. and efficiency of the machines and devices. |
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SUMMARY -

i The graphite ore is ‘one of important |

| natural resources in Vietnam. By flotation the |
ceived graphite concentrate is usually in

| interval of 85+90 % C. In order to be used as |

| high quality product, this concentrate should |

have the carbon content more than 99 %. |
| The paper presents test results the-aim of |

which is to improve the carbon content of the |

graphite concentrate from Yén Thai-Yén Bai |

by alkaline roasting and acid leaching. As a |
| result, a graphite product of 99 % C is |
| received from a concentrate of 85 %C.
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