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Abstract: Imbalance in rotating machine components (commonly referred to as rotors) is one of the main
causes of machine vibrations. These vibrations not only reduce the lifespan of the machine but also affect
the operation of nearby machines. Therefore, when rotor imbalance occurs, it must be promptly inspected
and addressed. Rotor imbalance is defined as an uneven mass distribution relative to the rotor's axis of
rotation. In this paper, the author analyzes and evaluates the results of dynamic balancing of rotors on
rigid and soft bearings. The analysis and evaluation rvesults clearly illustrate the characteristics of both
rigid and soft bearings using the Microlog MX diagnostic device.
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1. Bit van dé

Mit cén bang cac chi tiét may quay (réto) dugc
xem la dang hong nguy hiém can duogc phat hién va
khic phuc som dé dam bao cho may moéc lam viée
an toan va hi€u qua, dac biét ddi véi céac thiét bi
¢6 toc do quay cao, yéu cau vé can bang roto cang
phai chinh xac hon. C6 nhiéu nguyén nhén gy mat
can bang ddi v6i roto, cu thé: mét can bang do ché
tao, mat can bang do lp rap, mét can bang trong
qué trinh van hanh, do dn mon, do tinh chit vat liéu
khong dong nhét, .... Dé khic phuc sy mit can bang
ctia roto, nguoi tho ky thuat sir dung cac thiét bi
chuyén dung dé xac dinh vi tri kh6i mat can bang
trén roto, cac dbi trong sau d6 dugc thém hodc bdt
di dé phan bd lai khéi luong cua réto cho dong déu.
Qué trinh nay duoc goi 14 qua trinh can bang. Réto
6 thé dugc can bang ¢ trang thai tinh (khong duoc
truyén chuyen dong quay) hay o trang thai dong
(duoc truyén chuyén dong quay), mg véi trang thai
can bang ctia réto ma ching ta co phuong phap can
bang twong mg: can bang tinh va can bang dong.
2. N§i dung nghién ctru
2.1. Nghién ciru, phén tich goi dé cing va géi dé
mém trong qud trinh cdn b(ing dong

Thiét bi can bang dong cho phép phat hién khéi
lwong va vi tri cia khdi mat can bang trén réto thong
qua phan tich rung dong do lugng mét can bang cua
roto gy ra. Goi d& phuc vu qua trinh can bang dong
c¢6 thé s dung gbi d& cimg hodc gbi d& mém. Su
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So d6 2.1. M6 hinh thiét bi can bang dong réto
khac nhau co ban cua hai loai géi dd chinh la do
clng ctia nd. G6i dd mém (hinh 2.1b) 1a gbi d& c6 thé
di chuyén tu do theo it nhit mot phuong, thuong 1a
theo phuong vudng gbc voi truc cua réto. Nguyén ly
cuia loai gdi d& nay 1a roto dugc dd trén cac con lin
va xem nhu dugc treo trén gia do co thé dao dong,
dao dong d6 duoc do lai bang cam bién gia toc dé xac
dinh lugng mét can béng cua roto. Nho su dao dong
cla gia d& ma lyc mat can bang cua chi tiét khong
truyén 1én khung va dé cua thiét bi. i véi thiét b
can bang dong st dung gdi d& mém thong thudng
khong can phai ¢d dinh dé trén nén xuong, do vay
tinh linh hoat cta thiét bi rat cao, c6 thé di chuyén dé
dang. Trong khi d6, gbi d& cimg (hinh 2.1a) d& réto
trén cac con lin duoc gin ¢ dinh trén khung may,
do vay toan bg luc do lugng mét can béng cua roto sé
gdy ra rung dong truyén 1én gdi d&, khung va dé cua
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thiét bi. Rung dong trén gbi do ciing duwoc do bing
cam bién gia téc dé xac dinh luong mat cén bang
clia roto. DO v6i loai thiét bj can bang dong st dung
g6i d& cimg thi cdu tao cua khung va dé thiét bi phai
chic chén, va phai duoc ¢ dinh trén nén xudng bang
buldng nén. Chinh vi vay tinh linh hoat cua thiét bi
can bang dong str dung gbi d& ctimg khong cao. Do
vdy, tac gia da tién hanh phén tich va danh gia can
bang dong roto trén thiét bi hd tro can bang dong
trong hai truong hop goi dd climg va gbi d& mém.

a) b)

Hinh 2.1. M6 hinh goi do cung va goi do mém phuc
vu qud trinh cén bang déng réto

Trong thiét bi c¢6 gbi d& mém, cong huong cia
roto hay hé thong gdi dd sé xay ra ¢ toc do thap hon
toc do can bang hay khi c6 téc do bang mot nira te
do can bang. Qua trinh céan bang duoc thuc hién & tan
sO cao hon so vdi tan s cong huong cua h¢ thong gbi
dd. Cam bién do rung dong duoc gin trén gia dd treo
roto. Trong khi d6 thiét bi can bang c6 gbi d& clmg
vi phai do rung dong do lyc mét can bang truyén l1én
gb6i ¢b dinh nén can phai do ¢ toc do cao hon so véi
goi dd mém; qua trinh can bang duoc thuc hién ¢ toc
do thap hon tan s6 cong huong cua gbi d5. Uu diém
chinh cua thiét bi c6 gbi d& cting 1a kha ning chiu luc
ctia thiét bi tot va co thé cho két qua mit can bang
nhanh, pht hop cho can bang dong trong san xuit
roto hang loat 16n. Theo tiéu chuan ISO mdi loai thiét
bi, may moc c6 muc do rung dong cho phép khac
nhau, vi vay khi cdn bang ta phai dya trén tiéu chuan
ndy dé chon gié tri phu hop cho loai thiét bi hay roto
can can bang.
2.2. Thiét bi hé tro va quy trinh cén bang dong réto

Thiét bi hd trg can bang dong 16 to dugc ché tao
dé can bang cac roto thao roi. Cung véi su hd trg cia
thiét bi chan doan Microlog MX, téc gia da tién hanh
cin bang dong ro to trén thiét bi hd tro cdn bang dong
& ca 2 dang gbi d& cimg va gbi dd mém cing thuc
hién trén mdt mo hinh va cung mot tdc do quay nhu
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nhau dé so sanh va danh gia két qua can bang.

- Truyén dong: Pong co xoay chiéu 3 pha 1.5 kW,
5O vong quay 1490 v/ph ¢6 st dung bo bién tan dé
thay d6i sd vong quay cua roto, bd truyén dai det
dugc sir dung dé truyen dong cho roto.

- G6i @6 ¢6 ché do chuyén doi thanh gbi do mém
hoic gdi d& cung.

*Quy trinh c4n bang dong roto

Trinh tu cac budc thuc hién can bang dong roto
trén thiét bi nhu sau:

Bude I: Lap dit cam bién gia toc, cam bién quang
cua thiét bi can bang dong di dong trén thiét bi hd
trg nham thu nhan tin hiéu rung dong ciia va s6 vong
quay cua roto can can bang.

Bude 2: Ga dit roto can can bang trén gbi do va
dan tdm phan quang dé xac dinh vi tri gbc 0 va dém
s6 vong quay cuia réto.

Buée 3: Thiét 1ap bién tan cua thiét bi hd tro can
bang dong dé co sé vong quay réto nhu mong mudn.

Burée 4: Khoi dong thiét bi cin bang di dong SKF
Microlog MX va lya chon chuong trinh can bang
dong mot mat phang va nhu cai dat cac thong sd
khac.

Bude 5: Thuc hién budc chay ban dau dé xem
gia tri mét can bang cua roto, dua trén dac tinh cua
thiét bi trong tiéu chudn ISO 1940-1:2003 dé xem xét
lwong mét can bang cho phép ciia roto.

Buéc 6: Dimg may, gin khoi lugng thir.

Buoéc 7: Thuc hién budc chay thu. Trong budc
chay nay két qua phai tuan theo nguyén tic 30/30 (c6
nghia 1a két qua cua bude chay thir so v6i bude tham
khao phai thay doi 30% vé bién d6 rung dong hay
thay doi pha 30% hodc thay d6i 30% cho ca bién do
rung dong va pha)

Budrc §: Gan d6i trong can can bang va thuc hién
chay stra, néu mirc do rung dong nam trong khoang
cho phep thi dimg viéc can bang, néu mirc rung dong
chua nam trong khoang cho phép thi tiép tuc gin dbi
trong tinh chinh dé t1ep tuc thuc hién viéc can bang
nham giam muc rung dong.

2.3. Thuc nghi¢m cin bang va phan tich, dinh gid
két qud

Chi tiét thuc nghiém: Tién hanh cin bang dong
cho roto dong co dién c6 dudong kinh 120mm, chiéu
dai 320mm, khéi lugng 4, 2 kg trong hai truong hop:
sir dung gdi d& cing va gbi dd mém. Trong qua trinh
thuc nghlem luong mat cén bang cua roto dwoc g1a
dinh bang cach gan mot khéi luong & mot vi tri bat
ky nao dé trén réto. Thuc hién do rung dong cia roto
trong hai truong hop gdi do cimg, gdi d& mém & hai

243

Journal homepage: https://vjol.info.vn/index.php/tctbgd



tdc do khac nhau (25Hz va 50 Hz) va nhan duoc két
qua nhu bang 2.1

Hinh 2.2. M6 hinh thuc nghiém
Bdng 2.1. Ket qua do rung dong cho hai logi goi do
0 hai cap toc dé khdc nhau

n (v/ph) | Géi d6 mém Gbi d5 cling
Bién do rung | Pha (°) | Bién d6 rung Pha (°)
dong (mm/s) dong (mm/s)
750 3,9 78 0,25 165
1490 12,4 346 3,84 250

Két qua & bang 2.1 cho thay:

- O cung sb vong quay nl (750 V/ph) o gbi 4o
cung ¢6 muc rung dong khong dang ké, nhung bién
do rung dong dugc phat hién trén goi do mém la rat
16n so v6i gbi d& cimg. Qua day c6 thé thy rang gbi
dd mém rat nhay ¢ toc do thap.

- Bé do duogc cung gia tri rung dong da do duoc
trén gbi do mém & téc d6 nl thi trén gbi do cung tdc
do phai tang lén gan gap do6i. Diéu nay khang dinh
dé can bang roto trén gdi dor cing thi r6to can phai
c6 toc do lon hon so véi gbi d& mém. Tién hanh can
bang cho réto & hai truong hop: gdi d& cing & toe do
n2 va géi d% mém & toc dd nl va nhan duoc két qua
nhu bang 2.2

Bang 2.2. Két qua cdn bang dong tren mot mat
phdng cho réto trén goi d& cimg va goi Ao mém
Gbi d3 cimg = 1490 | Gbi d5 mém = 750

(v/ph) (v/ph)
Gia tri Ban Ban
Do 16n | kinh [Pha (°)| Do 16n | kinh |[Pha (%)
(mm) (mm)
Bién d¢ rung dong |3,84 250 3,9 78
trudce khi can bang |(mm/s)

Gia trj dbi trong
thir gan vao

122(2)]60 [180 [122 |60  [180

Bién d¢ rung dong
sau khi gan doi
trong thur

4,62 260 |51 250
(mm/s)

Gid tri dbitrong 20,5 (2)[60 |10 [20,5 [60 [20

can bang (2)
Bién d6 rung dong |0,28 285 10,26 190
sau gin dbitrong | (mm/s) (mm/s)

can bang

Muic rung dong cua roto sau can bang dat yéu cau

244

Journal of educational equipment: Applied research, Volume 1, Issue 318 ( August 2024)
ISSN 1859 - 0810

theo tiéu chuan ISO 1940-1:2003. Két qua can bang
roto trén hai gdi d& ctng va gbi dd mém cho thiy:

- Thoi gian thyc hién qua trinh cén bang trén hai
loai gdi d& 1a nhu nhau.

- Khi gin khéi lugng thir ¢6 ciing khéi lugng va
vi tri Ién r6to thi gid tri rung dong, ciing nhu pha
do dugc co su khac nhau dang ké. Tuy nhién, khéi
luong cua ddi trong can gin 1én dé can bang roto 1a
nhu nhau, gia tri ctia pha léch khong dang ké. Két
qua rung dong sau khi gin ddi trong can bang khac
nhau khong déng ké va déu dat yéu cau theo tiéu
chuan ISO 1940-1:2003. Vi gia tri rung rung dong
nam trong pham vi cho phép nén dimg kiém tra &
budc nay va khong lam thém budc tinh chinh.
3. Két luan

Bai bao phan tich va danh gia dic diém cua gbi
dd cting va gbi d& mém thong qua cac 1an do thuc
nghiém. Két qua cho thdy dé cam bién cua thiét bi
can bang nhan dugc gia tri rung dong tuong dwong
nhau trong ca hai trudong hop thi téc do cac chi tiét
quay trén gbi do cung co g1a tri cao hon gan gap doi
so voi toe do trén g01 do mém. Dleu nay co nghla la
trong truong hop goi do cimg roto can phai c6 toc do
du 16n dé tao ra luc rung dong tac dung 1én cam bién.
Trong khi d6, roto trén goi do mém chi can toc do
thip dé tao ra cung luc rung dong 1én cam bién. Noi
cach khac gbi d& mém c6 d6 nhay cao hon so véi gbi
dd cimg. Mit khac, trong qua trinh can bang dong
trén gbi do clmg toan bod luc rung dong tac dung 1én
khung cuia thiét bi nén can co bién phap ¢ dinh thiét
bi 1én nén xudng trong truong hop can bang dbi véi
céc chi tiét co khéi lugng 16n hay c6 mic dd mét can
bang cao. Nguoc lai, khi can bang roto trén gbi do
mém toan bd luc mat can béng cua roto chi lam dao
dong phan d& gbi do ma khong truyén 1én khung cta
thiét bi. Nhu vay c6 thé khing dinh thiét bi can bang
dong str dung gbi d& mém c6 tinh linh hoat cao: d&
dang di chuyén ma khong can phai ¢d dinh thiét bi
1én nén xuong. Day ciing la van dé quan tim cho viéc
thiét ké két cau gbi do trong cac may cong nghiép dé
han ché rung dong do sy mat cin bing gay ra trong
qua trinh may lam viéc.
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