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Bai bdo dé xudt nghién ciru trng dung Card NI-MyRIO-1900 dé thuc hién viéc
do va gidm sdt do rung cho cdc may méc, cdc thiét bi trong sdn xudt cong
nghiép. Nhém tdc gid da nghién ctru co s ly thuyét, théng sé ky thudt va cdc
ddc tinh lam viéc card-NI-MyRIO-1900, tir d6 dé xudt thudt todn do va gidm
sat dé rung cho thiét bi céng nghiép. Cdc théng tin vé dd rung cta thiét bi
dworc thu thdp béi card NI MyRIO-1900, gidm sdt béi phdn mém LabVIEW.
Két quad do dwoc ghi lgi trén co s& dir liéu Excel. Str dung phép bién doi
Fourier nhanh (FFT) trong Matlab dé xi¥ ly tin hiéu rung déng. Biéu dé rung
dang phd Spectrum dwoc st dung vao viéc phdn tich rung déng cho cdc may
mdc thiét bi dang lam viéc va vdn hanh trong sdn xudt cong nghiép. Vi viéc
do, gidm sdt va phadn tich rung déng cé thé xdc dinh dworc cdch thirc, mitc dd
hw héng cta thiét bi. Ddy la gidi phdp mang lgi hiéu qud nhdt vé chi phi, loi
ich va kinh té, dong thoi kéo dai dwoc téi da vé tudi tho, thoi gian lam viéc
cho cdc thiét bi trong sdn xudt cong nghiép.

©2018 Truwong Dai hoc M6 - Pia chat. T4t ca cac quyén dugc bao dam.

1. Mé& dau

dan dén khi quay xuat hién mot lwc tic dong lap
lai trén mdy, hodc do mat do véat liéu phan bd

Hién nay trong cac Nha may, xi nghiép cong
nghiép dang vin hanh véi mot s6 lwgng rat1ém cac
thiét bi mdy méc véi nhiéu hinh thirc chuyén
déng: chuyén dong quay, chuyén dong tinh
tién...TAt ca cac thiét bi nay trong qua trinh hoat
déng déu tao ra do rung va tiéng 6n theo cac mirc
d6é khac nhau. C6 rit nhiéu nguyén nhan khac
nhau giy ra rung dong cho may moc va thiét bi
cong nghiép (Nguyén Thanh Son, 2010):

+ Cac lyc tac dong lap di, 1ap lai:

- Sw mit bang déng: do chira mot diém nang

“Tdc gid lién hé
E-mail: dangvanchi@humg. edu. vn

khong déu, sw thay d6i kich c& bu 16ng, cAnh mé tor
khong déu....

- Sw mit dong tAm cua truc: san bé may khéng
phéng, 13p may sai, sw gian n& nhiét...

- Sw mai mon: Vong bi, banh rang, day dai, boi
tron, khuyét tattrong qua trinh san xuit, do qua
tai...

+ Do 16ng co khi (looseness):

Long cac chi tiét, khe hé ctia vong bi, long bu
16ng may, lap ghép, sw n mon két ciu kim loai...

+ Sw cong hwdng:

Viéc nghién ctu tng dung card NI-MyRIO-
1900 dé do dd rung va tng dung phin mém
Matlab dé phan tich rung déng sé thu dwoc nhiéu
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loi ich cho doanh nghiép. Trén co s& biéu d6 dang
pho rung dong, sé biét dworc tinh hinh strc khde
clia may, str dung thong tin nay dé theo doi cac vin
dé hw hong c6 thé dang tién trién, tir d6 c6 thé co
nhitng phwong an stta chira, khac phuc nhirng van
dé dé khi né van dang tién trién.

Vi vy c6 thé ngin nglra dwgc nhitng hw hong
xay ra trong qua trinh van hanh, nh¢ vdy ma tiét
kiém dworc thoi gian, chi phi, mang lai nhiéu loi ich
dang ké ca vé phuwong dién ky thuit va kinh té
trong san xut cong nghiép.

2. Card NI-MyRIO-1900 va ky thuat do rung
dong cho cac thiét bi cong nghiép

2. 1. Card_NI-MyRIO0-1900 (http: // www. ni.
com/myrio/)

Card NI myRIO-1900 (Hinh 1) 1a mot thiét bi
6 ciu tric giong vdi cac thiét bi khac cia National
Instruments (NI) dung trong cong nghiép véi hiéu
nang Realtime, c6 kha nang cau hinh lai cac chan
In/Out. Véi thiét ké nho gon, kha nang chay doc
14p thich hop cho cac dw an nghién ctru trién khai
trng dung trong nhiéu linh vuc: co dién tk, diéu
khién, tw dong hda va cac hé thdng nhing.

Cdc théng sé ky thudt co bdn

Kha nang lap trinh FPGA & Real-time, tich
hop két noi khéng day Wireless, Led, nit nhan, gia
téc ké, digital - analog In/Out, 5/3, 3V. Vi xt ly
ARM Cortex-A9 & Xilinx. FPGA; PWM 100kHz,
Ngo vao Encoder 100kHz. Lip trinh bdang
LabVIEW va C/C++; Cong USB, Al 12 bit.

Trong do6: 1- NI myRIO-1900; 2- Céng mé&
rong cia myRIO(MXP); 3- Nguon; 4- Cap USB _PC
; 5- Cap chu USB; 6- ben LED; 7- Terminal (MSP);
8- Line cho am thanh In/Out.

2. 2. Ky thudt do rung déng véi NI-MyRIO-
1900

2.2. 1. Cdm bién gia téc ké

M6t trong nhitng thuan loi khi dung Card NI-
MyRIO-1900 dé do do rung cho cac thiét bi dang
lam viéc trong cong nghiép la nha san xuat va cung
c4p thiét bi NI da tich hop sin cam bién gia toc
accelerometer vao bén trong NI-MyRIO.
Accelerometer la mot cdm bién gia tdc, tao ra tin
hiéu dién ti 1é v&i gia téc cda thanh phin rung
déng. Tin hiéu gia t6¢c dwoc tao ra boi mot gia toc
ké gan bén trong NI-MyRIO va lan lwot chuyén déi
tin hidu thanh mot tin hiéu van tc(Lé Vin Doanh
vannk., 2001).

Lap d3tva gdn cAm bién gia tdc ké: hau hét cac
thiét bi trong cdng nghiép nhw cdc mo to bom,
may nén, quat, bang tai, hop so... déu co cac co ciu
quay. T4t ca déu co cac 6 bi dé€ do toan b khoi
lwong cac bo phin quay ctia thiét bi va chiu cac luc
t6 hop ctia chuyén dong quay va rung dong. Vi vy
do do rung duwoclay & vi tri 6 dor va day la noi xuét
hién va phat trién cac hién twong hw hong. Khi
donguoi ta gin bé dor ciia Card MyRIO tai ding vi
tri 6 d& do.

2.2. 2. Thu thdp dir liéu rung dong

D€ phén tich va chan dodn dworc chinh xac do
rung trén cac thiét bi, vin dé la can phai xac dinh

“

Hinh 1. Card_NI myRIO-1900.
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Hinh 2. So d6 nguyén ly hé théng do va phdn tich dé rung cho mdy dién quay.

duoc s6 lwong dit liéu can 14y mau va khoang thoi
gian thu thip mau.

C6 ba thong s6 quan trong can lwu y trong qua
trinh phan tich va khdo sat:

- TAn s6 cwc dai: Finax

- SO dwong pho: Spectral lines

- Ditliéu chong 14p: Overlap percentage.

Khi Fmax cang cao thi gi¢i han tin s6 trong
spectrum cang lén va lwgng thong tin thu dwoc
trong spectrum ciing nhiéu hon. Di liéu hién thi
1én biéu d6 dwoc & tin s rung doéng cao.

Khi d6 tan s6 do hay toc do thu dir liéu ciing
phai cang cao, vi vay téc d do cling nhanh 1én.

Khi cang nhiéu Spectral line cho mot
Spectrum thi sé nhin dwoc cang nhiéu thong tin
hon (tirc 1a chat lwong dir liéu cao hon). Gia
triFmax cang 1ém thi s6 duwdong phé cling cang phai
1én @€ tang do chi tiét ctia biu d6 rung dong dang
phd va trdnh mat thong tin.

Dir liéu thu thap dwoc sé qua mot qua trinh
chuyén do6i dir liéu thanh mot bi€u do
dangSpectrum théng qua qua trinh xtr ly FFT(Fast
Fourier Transform).

3. Thwc nghiém do dé rung may khoan ban
Q&S va khoan xoay cau CBIII-2501

3. 1. So’ dé nguyén ly

Sw phat trién khong ngirng cta khoa hoc ky
thuat da tao ra nhirng thiét bi do chuyén dung, cic
card do lwong da nang c6 do chinh xac cao, kha
nang ghép ndi may tinh.

Két hop véi cdc phdn mém SCADA c6 kha
nang diéu khién giam sat thu thap dir liéu dap tng

dwoc hiu hét cac yéu cau thuec té.

Vé&i muc tiéu ndm bat kip thoi xu thé phat
trién chung trong ky thuit do, chi déng trong
cong nghé, phuc vu cong tac dao tao thuc hanh,
nghién ctru khoa hoc va chuyén giao cong nghé.
Cactac gia da dé xuat so d6 nguyén ly thue nghiém
do (Pang Van Chi, 2016) va phan tich d0 rung trén
may khoan ban Q&S va may khoan xoay cau CBIII-
250U (Hinh 2).

3. 2. M6 hinh thwc nghiém

Cac tac gia da xay dung md hinh thuc
nghiémtw dong xac dinh do rung 3 chiéu trén may
khoan ban Q&S trong phong thi nghiém (Hinh 3).

Bén canh d6 cac tac gia cling da do va khao sat
d6 rung cho may khoan xoay cau CBIII-250U trén
cong trueong Khai thac cda Cong ty CP Than Cao
Son. (Ernest O. Doebelin, 2003).

3. 3. Két qua giam sat do dé rung

Hinh 3. M6 hinh thuc nghi_é do do fung cho mcfy
khoan Q&S trong phong thi nghiém.
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Chuwong trinh thu thap dir liéu va giao dién
giam sat do rung dwoc phat trién bédi phdn mém
LabVIEW, trong dé Hinh 4 la giam sat d6 rung cho
mady khoan ban Q&S va Hinh 5 la gidm sat do rung
cho mdy Kkhoan xoay cau CBIII-2501 tai
mAu103951-104974.

3. 4. Lwu triv cdc sé'liéu do

Cac dir liéu do vé do rung dwoc tw dong ghi lai
dwéi dang co sé di liéu excel dé phuc vu cho cong
tac nghién ctru, phan tich va xtr ly tin hiéu sau nay.
(Hinh 6).

3. 5. Ung dung Fourier nhanh (FFT) dé xir ly
dir liéu va phan tich rung dong

Biéu d6 dang séng waveform thu dworc khi do
do6 rung 3 chiéu trén may khoan CBIII-250U thé
hién van toc (mirc dd rung cla cin khoan) thay doi
theo thoi gian, Hinh 7, 8, 9.

Dt liéu thu thap qua trinh do do rung tao ra
mot spectrum, qua xt ly FFT (Fast Fourier
Transform). FFT la mot qua trinh xt 1y va chuyén
déi dir liéu tir mién thoi gian sang mién tin s6
dudi dang biu @6 spectrum(Nguyén Quang
Diing, 2013a). Po rung dong cé nhiéu Spectrum,
sau dé 1dy mot spectrum trung binh. Spectrum
trung binh sé& biéu dién cach thitc rung dong tot
hon do phép xtr Iy trung binh lam t6i thiéu cac anh
huwéng cia cac thay ddi ngdu nhién va cic xung
nhiéu trong rung dong.

Huéng rung dong dwoc gan trén thiét bi cia
nha san xuat quy wéc nhw Hinh 10.

Biéu d6 dang phd spectrum qua xt ly FFT tir
cac waveform, xem c4c Hinh 11, 12, 13 biéu dién
cac tAn s6 & moOt thanh phan rung dong cin khoan
véi cac bién d6 & tan so do.

Phan tich két qua

- FFT truc X: pho tin <10rad/s c6 bién d6 16n
=0, 5m/s2, nhd hon nhiéu so v&i téc dd quay dong
co khoan. Khi phé tin >10rad/s thi bién do dao
dong nhé.

-FFT truc Y: rung theo phwong huéng kinh
vGi nhiéu cac thanh phan séng hai 1x, 2x, 3x,
4x...Phé tan nay dugc sinh rala do sw16ng 1éo cac
chi tiét vé co khi, khe hé, 6 d& bi, banh cong
tac...tao ra cac lyc dong hoc tir roto.

- FFT truc Z: rung chu yéu theo phwong
hwéng truc & phé tin max = 80rad/s = 13Hz,

15 v [~
135 ‘ . Yy [
1 I s [

. 05-
9025-

. et

¥ e

§'°'Z5' status  code

< 05 '.) 40

source

I:
. Stop

Hinh 5. Giao dién gidm sdt dé rung mdy khoan

w
xoay cdu CBII-25041.
4] A I 8 I c I D I E I E I
L samples - X-Axis |Acceleration {g) - X Samples -Y-Axis |Acceleration (g) - Y|Samples -Z-Axis | Acceleration (g) - Z-Axis
I 26804 -0.929687 26804 0.136719 26804 0328125
E 26805 -1.01563 26805 0.132812' 26805 0.25
Z 26806 -0.857031 26806 0.121094' 26806 0.0351562
E 26807 -0.921875 26807 0.0273437 26807 0.105469
E 26808 -0.992187 26808 0.0898437 26808 -0.21875
z 26809 -0.996094 26809 -0.132812 26809 0.140625
E 26810 -1.12891 26810 -0.1875 26810 0.253906
E 26811 -1.02344 26811 -0.398437 26811 -0.0507812
E 26812 -0.992187 26812 -0.0859375 26812 -0.277344
E 26813 -0.992187 26813 0.113281' 26813 0.179687'
E 26814 -0.934375 26814 0.242187' 26814 0.0195312
E 26815 -0.96875 26815 0.359375 26815 0.359375
E 26816 -1.08203 26816 -0.0664062 26816 0.171875
E 26817 -0.894531 26817 -0.0585937, 26817 0.015625
E 26818 -0.941406 26818 0.28125 268138 -0.0507812
E 26813 -0.972656 26813 0.257812' 26813 -0.167969
E 26820 -1.00391 26820 -0.03125 26820 0.179687
E 26821 -0.992187 26821 -0.191406 26821 0.101562'
E 26822 -L01172 26822 0.121094! 26822 0.167969
E 26823 -0.984375 26823 0.203125 26823 -0.113281
ﬁ 26824 -1.07422 26824 0.0273437 26824 0.148437'

Hinh 6. Lwu s6 liéu vé dé rung mdy khoan CBLLI-
250U4.

(*750vg/ph). Bién d6 rung cao tai 1xRPM,
dwoccho la pho tan tiéu biéu do day dai mon, bi
16ng 1o va puli khong thang hang.

4. Kétluan

Viéc nghién ctru rng dung Card NI-MyRIO,
phan mém LabVIEW dé gidm sat va phan tich do
rung cho cic thiét bi trong cong nghiép da dap rng
dwoc cac yéu cau ky thuat va muc tiéu dit ra.
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Hinh 7. Biéu do dang séng waveform - X_axis.

Vibration measured by M-MyRIO - Yaxis
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Hinh 8. Biéu do dang séng waveform - Y_axis.

Vibration measured by NEMyRIO - Zaxis
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Hinh 9. Biéu do song waveform - Z_axis.
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Hinh 10. Hwéng rung theo 3 truc X-Y-Z.

Ayerage Power Spectral Density

04 b
04 b
03 b
02 b
01 b

a0 100 150 200 250 300
Freguency (rads/sec)

Hinh 11. Biéu do phd spectrum - X_axis.
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Hinh 12. Biéu do dang phd spectrum - Y_axis.
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Hinh 13. Biéu do dang phd Spectrum - Z_axis.

Cac tac gia da thuc hién viéc do trén may
khoan ban Q&S va trén may khoan xoay cau CBIII-
250M1.

Giao dién gidm sat do rung bang LabVIEW
trén may tinh véi cac tinh nang két néi gidm sat
truc tuyén, truyén nhan dir liéu khong diy bang
song Wifi. Kha nang lwu trit cac so liéu do trén
thiét bi da dap ng dwoc cac yéu ciu cia hé thong
giam sat do rung cho cac thiét bi cong nghiép.

Tir cacdirliéu do thu thap dworc, cac tac gia da
str dung cong cu FFT trong phadn mém Matlab dé
thuc hién viéc chuyén doi tir biéu do dang séng
waveform sang biéu d6 dang pho spectrum.

Cac spectrum cho thay cic tin s6 ma & d6 xay
ra sw rung dong nén né la mot cong cu phan tich
rung dong rat hitu ich. Bang viéc phan tich cic tAn
s0 riéng ciia mot thanh phan may dang rung dong
cling nhu céc bién d6 twong tng véi moi tin s6 do
c6 thé tim ra mdi quan hé gitra nguyén nhan giy
ra rung dong va tinh trang cia may.

Tl cac két qua nghién ciru bwdc dau nay,
nhém tac gia sé ti€p tuc phat trién va ning cip
phian mém theo huéng hé thdng co thé tw dong
phén tich, ddnh gid va chin doan tic thoi tinh
trang hoat dong cuda thiét bi. Ttr d6 c6 thé dwa ra
nhitng cdnh bao cin thiét nham ngin chin cac su
c0 c6 thé xay ra, dap (rng cac yéu ciu ngay cang cao
trong thuc té vin hanh thiét bi trong cdng nghiép.
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ABSTRACT

Application of NI-MyRI0-1900 card to monitor and analyze
vibration for the industrial equipment

Chi Van Dang 1, Au Hai Thai 1, Thuy Van Ha 1, Dung Ngoc Le 2

1 Faculty of Electro - Mechanics, Hanoi University of Mining and Geology, Vietnam.
2 nspection and Quality Assurance, Dong Nai University of Technology, Vietnam.

This article proposes the application of the NI-MyRIO-1900 Card to perform vibration measurement
and monitoring for industrial equipment. The authors have studied the theory, specifications and
performance characteristics of the card-NI-MyRIO-1900, proposed measuring algorithms and vibration
monitoring for industrial equipment. The vibration of the device is collected by NI MyRIO-1900 card,
monitored by LabVIEW software. Measurement results are recorded on the Excel database. Use Fast
Fourier Transform (FFT) in Matlab for Vibration Signal Processing. Chart vibration spectrum is used for
vibration analysis of machines and equipment in industrial production. Vibration monitoring and analysis
can determine how equipment is damaged. This is a most effective solutions and economic cost, improve
longevity, working time for equipment in industrial production.



