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Abstract: There are many online device diagnostic systems, from complex ones that combine many
different technologies and devices to simple tools that dynamically focus on the minimum necessary
functions. The Super CMS-10000 diagnostic system provides centralized measurements of vibration to
provide appropriate diagnostic results to help maintenance technicians promptly make the right decisions,
improving labor efficiency. This report introduces the Super CMS-10000 diagnostic system in Mechanical

engineering training in universities as well as its application in businesses.
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1. Pit van dé

Trong thoi dai cong nghiép 4.0, viéc ting dung
cong nghé hién dai vao gidm sat va chan doan tinh
trang thiét bi ngdy cang tré nén quan trong. Rung
ddng cia may moc 1a mot chi s6 quan trong phan anh
tinh trang van hanh va strc khoe cua thiét bi. Do do,
viéc phat hién sém va chan doan chinh xac nguyén
nhan rung dong gitp ngin ngira sy ¢d, giam thiéu
thoi gian ngimg may, tdi wu hoa chi phi bao tri va
nang cao hiéu suat van hanh.

Super CMS-10000 14 mot hé thong do rung dong
tién tién, duoc thiét ké dé giam sat lién tuc va cung
cap dir liéu chinh x4c vé rung dong cua thiét bi. Tuy
nhién, d¢ khai thac tdi da hiéu qua cta hé thng nay,
can ¢ cac nghién ctru chuyén sau vé kha ning chan
doan, phan tich dir licu va dua ra giai phap xu ly
thich hop. Viéc nghién ctru nay khong chi tép trung
vao tinh nang k¥ thuat cua h¢ théng ma con dé cap
dén viéc tich hop
voi cac hé thong
khac, kha néang
ung dung trong
cac nganh cong
nghi¢p khac nhau
va nhitng thach

thanh phan chinh:

(1) Cac cam bién duoc gin vao dbi twong thiét bi
can chan doan nhu may quay dé do rung dong.

(2) Bo diéu khién dé thu thap tin hiéu tir cac cam
bién va thyc hién céc tinh toan dinh luong, phan tich.

(3) Giao dlen ngum - may (Man-machine
interface) cung cap két qua phén tich cho nhan vién
k¥ thuat, bao tri.

Trong cac him mo, nha may dau khi, hoa chét,
khi ma thiét bi duoc dit trong khu vuc nguy hiém,
cam bién rung dong (an toan chbng chay nd) dwoc
lép dat trong cung khu vuc; nhung bd diéu khién,
cac giao dién, hé théng phan tich lai c6 thé duogc dat
0 noi an toan ngoai vung nguy hlem Heé thdng chan
doan thiét bj online ty dong x1r 1y tat ca cac cac chudi
quy trinh tr do rung dong, theo doéi xu hudong, danh
gi4 tinh trang thiét bi, chin doan chuyén siu bing
phan tich tan s6 va in ra két qua chan doan.

thtrc khi trién khai
thuc te. Vi — — —
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nghién ctru
2.1. Ciu hinh hé
théng Super CMS-10000

He¢ thdng chan doan thiét bi online bao gom cac
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Hinh 2.1- Cau hinh hé thong Super CMS-10000
Trude day chi co thé theo doi trang thai thiét bi
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bang may tinh chu chuyén dung duoc cai dit trong
phong bao tri nha may, nhung hién tai c6 thé theo ddi,
kiém tra trang thai thiét bi bang PC cua k¥ thuat vién
bao tri thiét bi hodc nhan vién nha may duoc trang bi
trinh duy¢t mang. H¢ théng Super CMS-10000 tdng
cuong thém chiic nang da ngdén ngir, ndi cach khac
6 thé tu do chon tiéng Nhat, Anh, Trung, Han, ...
tai tram online hién truong nha may nhu trong hinh
2.1. Nhan vién tai chd co thé theo ddi trang thai thiét
bi cia nha may & mot qubc gia trén man hinh biéu
thi ngon ngir cua ho, ddng thoi tai mot quoc gia khac
cling c6 thé giam sat trén man hinh biéu thi bang
ngon nglr khac. Ngoai ra, thong tin canh bao khi phat
hién bat thuong co thé dugc giri dén PC va dién thoai
di dong bang E-mail.

2.2. Ndng cao chirc nang phan tich va tang dg phin
gidi dé c6 thé siv dung nhw mot mdy phén tich rung
dong (Vibration Diagnoser)

Thong thuong viéc tu dong hdéa do luong va
chan doan du dé thoa man yéu ciu cua hé thong
chan doan thiét bi online. Tuy nhién, nha san xuat da
nang cao churc nang phéan tich va tang do phan giai
ctia h¢ théng Super CMS-10000, do d6 rung dong
va d6 phan giai tan s theo thoi gian thuc c6 thé
dam nhiém vai tro nhu mot may phan tich rung dong
(Vibration Diagnoser). Hinh 2.2 cho thiy mét vi du
vé két qua do.
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Hinh 2.2. Man hinh séng rung dong va phé hién thi

theo qua trinh thoi gian
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Néu chi muén phat hién sém su hu hong vi suy
thoai 130 hoa cua vong bi, phat hién sém céc dau hiéu
bat thudng truc quay 6 truc, c6 thé dat duge myc dich
bang cach do rung dong trong mot khoang thoi gian
cach nhau vai phat. Tuy nhién, d6i voi thiét bi sau
khi tu stra hodc sau khi stra chita quy mo 16n, d01 voi
nhung thiét bi vo tinh khéng may Xay ra sy c¢b dang
tiéc, doi hoi phai diéu tra sy thay d6i rung dong theo
thoi gian thuc, trude va sau khi hong. Chtic nang xu
1y téc do cao ciia Super CMS- 10000 la nhiing gi da
dugc phat trién dé dap v ing v6i yéu cu nay. Ngoal ra,
¢6 thé ciing mét lac do nhiéu cam bién tai nhidu diém
bang cach sir dung cac chirc ning xir 1y toc do cao.
Vi du nhu rung dong cua truc quay co6 thé duoc nim
bat mot cach linh hoat béng cach kiém tra rung dong
duogc tao ra & hai ddu cua truc quay. Super CMS-
10000 dat dwoc d6 phan giai 1én dén 51200 dong
trong phan tich phd tan sé rung dong. Pong thoi
cling c6 cic chirc ning hd trg phan tich nhu phong to
phé tan s6, phan tich song hai (harmonic analysis),
phan tich dai bién (sideband analysis), v.v.
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Hinh 2 3 Man hinh phén tich tan sé va phé (Super
CMS-10000)

Viéc chan doan ca ngoéi ca trong va cac yéu tb
cua Vong bi, sy mat cAn bang sai léch ciia truc quay,
c¢6 thé dat dugc muc dich v6i do phan giai tan sé
400 dong va 800 dong. Tuy nhién, trong khi chan
doan bo giam tbc, do phan giai tin s6 c6 thé khong
du dé xac dinh, trong truong hop nhu vay, doi khi
phai mang may phan tich rung dong chuyén dung
(vibration diagnoser) dén hién truong dé do ludng
va phén tich. Super CMS-10000 online ¢6 loi diém
bang cach sir dung mot cam bién rung dong da dugc
cai dat san c6 thé phan tich tan sb chuyén sdu ma
khong can phai c6 mit ¢ hién truong.

2.3. Cdi thién giao dién nguwoi-mdy

Super CMS-10000 da cai thi¢n tinh nang hoat

ddng so véi tram truc tuyén trude day.
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phat hién 16i hodc su cb co
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Hinh 2.4. Man hinh biéu thi dong hé mirc (Super CMS-10000)

a) Ngoai biéu db xu huéng, rung dong duoc thém
vao dong ho do mirc nhu trong hinh 2.4. Pong ho
do muc cho biét sé liéu gan day nhit va néu dong
ho cta cac thiét bi co cung thong sb k¥ thuat (twong
tir) dwoc sip xép gan nhau cac thiét bi co sb lidu bat
thuong co thé dugc nam bat trong khoang thoi gian
rat ngan.

b) Tai ciing mét thoi diém cac dang song rung
dong, phd tan sé do dong thoi (t6i da 4 cam bién rung
dong) nhu tde do quay, tin hiéu analog, c6 thé duoc
hién thi song song trén mdt man hinh, gitip so sanh
v6i nhau dé dang hon.

¢) Tuy muc dich cta ngudi dung, c6 thé duoc dat
va chuyén d6i nhiéu man hinh bang thao tac Tab.

d) Néu c6 nhiéu don vi ciing st dung, cac diém do
va thong tin canh bao co thé dugc gom lai véi nhau
cho ting don vi.

e) Tu phat hién va hién thj thong tin trang thai
cua hé thong, nhu cac bét thuong ctia cam bién rung
dong (ngat két ndi, két ndi ngugc, cham mach), cac
bét thuong cua tram cuc b va cac bét thuong mang.
2.4. Tinh ning néi bt ciia hé thong

- Giam sat thoi gian thyc: Thu thap va phan tich
cac chi sb hoat dong cua thiét bi nhu: rung dong,
nhiét do, ap suét, dong dién... Giam sat dit liéu theo
thoi gian thuc gitp nha quan ly phat hién nhanh
chong cac su ¢b tiém 4n khi ching vira xay ra, dam
bao thiét bi hoat dong lién tuc va an toan.

- Chén doan 18i sém: Phat hién cc ddu hi¢u bat
thuong va chan doan nguyén nhan hu hong thong
qua thuat toan Al va Big Data.

- Canh béo tac thoi: Gui thong bdo qua cac
phuong tién (SMS, Email, Dashboard) khi hé théng

phép nguoi dung tuy chinh
giao dién va loc thong tin
theo nhu cau thiét bi cu thé
hodc theo ngudng canh bao hodc mirc d¢ quan trong.
3. Két luan

Hé thdng Super CMS-10000 1a giai phap hiéu
qué cho viéc chan doan va giam sat thiét bi theo thoi
gian thyc. Nho cong nghé hién dai va kha nang phan
tich manh mé&, n6 giup doanh nghiép ting tudi tho
thiét bi, t6i wu chi phi bao tri va dam bao hoat dong
san xudt dién ra sudn sé va an toan. Trong linh vyc
do rung dong, dé nang cao do tin cdy k¥ thuat do va
mé rong pham vi tmg dung, kinh nghiém thuc té cho
thay, diéu quan trong 1a phai ting cuong chat chd mbi
quan hé giira cic nganh nghé khong phan biét pham
vi chuyén moén. Nhung du sao di nita con ngudi van
phai thiét 1ap mot mdi twong quan déc trung giita cac
gia tri thu dugc tu “danh gia truong hop hu hong,
suy thodi” voi “sé liéu do rung” da do dugc. Sy hd
trg cua thong chan doan online Super CMS-10000
s& mang lai nhiéu két qua chan doan chinh xac nhd
vao phan tich rung dong. V&i su tién bo nhanh chong
vuot buc cia cong ngh¢ Al hy vong viéc nay s€ dugc
Al giai quyét thay cho con nguoi cang sém cang t6t
dap mg yéu cau thoi dai cong nghé 4.0, khi thiét b
san xuat trd nén nhanh hon, théng minh hon va phirc
tap hon.
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