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— 1. Mé& dau

Tom tat ’

Cdc logi bom dwoc sir dung trong cdc hé thong Céc loai bqn dugc sir (.h:mg. trgng céc h¢ thong
quan trong trong cong nghiép. Sw lam viéc on trong cong nghiép 1:&1 cac ’thlét bi rat quan trong, cac
dinh ciia cac logi bom dnh hwong dén mire @6 an bom nay vén chuyén chat long cung cap cho may
toan va hiéu qua hoat dong cua tau. Hién tuong chinh, may dén va ndi hoi,... ngoai ra né cung cép
rung dong cua bom va dong co lai bom trong qud nude phuc vu cac hé théng khéac trong cong nghiép.
trinh lam viéc la khong thé tranh khoi do truyén Tuy nhién, trong qué trinh 1am viéc hogc sau khi bao

tr Vo tau va hé thong duwong ong rung dong qua
mike cho phép ¢é thé do cdc nguyén nhdn khéc
lam hiw hong bom trong thoi gian ngdn. Bai bdo
tdp trung nghién curu mot mé hinh do rung cua

dudng va lap rap bom khong dung tiéu chuén co thé
xay ra sai hong. Diéu nay din téi hién twong rung
dong trén bom néu rung dong qua 16n s& giy ra hu

bom. Rung dong cua bom sé dwoc thu thdp qua héngNnéng Ch? bom.’ Do vay viéc giam sat va dl{ bao
cam bien khi bom lam viéc ¢ cdc ché do khdc cac 101 khi ché tao lap rap va cac hu hong co thé xay
nhau nhu oc chdan bé bi long, xam thuc, khdp noi ra khi bom dang lam viéc 1a hét strc can thict.

bi léch. Qua phdn tich két qua sé liéu cho thdy

e ; R . R, C6 nhiéu nha nghién ctru da tng dung phuong
bién do rung cua bom o cdc truong hop lam viéc

do long bé, xam thuc hay léch khop ndi bi anh phdp m6 phong cling nhu thyc nghi¢m dé nghién clu
hudng ré rét. Tie d6 dua ra canh béo hode dy ve rung dong trén cac thiet bi khac nhau. Yunsong Li
bdo bdo tri dé cé gidi phdp sira chita kip thoi va cac cng su [1] da mo hinh hoa tru? chinh str dung
tranh hu hong ndng cho bom. phuong phap phan tir hitu han. Cac két qua phan tich
rung dong dua trén md hinh va thuc nghiém da duogc
thuc hién trén mot truc chinh tich hgp dong co. Trong
nghién ctru [2], nhém tic gia dung phan mém mo
phong s dé tim ra tan s tu nhién cua truc chinh.
Phuong phap mé phong sb ciing dugc tng dung trong

Tir khéa: Bom, tau bién, rung dong.
Abstract

Pumps are used in critical systems on ships. The
stable operation of pumps affects the safety and
efficiency of the industry system's operation. The

phenomenon of vibration of pump and pump nghién ctiu ’[3] dé tim ra tan so rung dong trén truc
motor during working process is inevitable due to mdy mai. Keét qua sau d6 duoc ki€m chimg théng qua
excessive vibration from the hull and pipeline két qua do. Trong bai bao nay, nhom nghién ciru xét
system, which can be caused by other causes to c4c nguyén nhan gy ra do rung cho bom nhu 16ng 6¢
damage the pump during operation. short time. bé bom hay bom bi xam thyc,... Céc truong hop nay

The article focuses on studying a pump vibration
measurement model, Pump vibration will be
collected through the sensor when the pump works
in different modes such as loose foot screws,
cavitation, and misaligned couplings. The 2. H¢ théng do va giam sat d) rung
analysis of the results shows that the vibration
amplitude of the pump in the case of working due
to lose platform, cavitation or coupling deviation Trén tau bién co cac thiét bi nhu dong co dién lai
is  significantly affected. From there, give bom, quat gi6, may nén khi déu c6 dang chuyén dong
warnings or _forecast maintenance to have timely
repair solutions to avoid severe damage to the
pump.

Keywords: Pump, vibration, industry.

déu dugc do d9 rung & cac vi tri khac nhau ciia bom
va dugc phan tich va danh gia so vdi d¢ rung khi bom
lam viéc & ché do binh thuong.

2.1. Co sé Iy thuyét do rung

quay. Khi lam viéc cac thiét b nay s€ tao ra rung dong
Vv6i cac tan sd va cuong do nhét dinh tuy theo tinh
trang lam viéc va diéu kién tai khac nhau cua thiét bi.
Do rung dong nay s& truyén qua truc, téi vo thiét bi.
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Thong sé chinh anh huéng dén d6 rung dong do la
vong quay cua cac thiét bi do vay d6 rung dong c6 ty
1¢ v6i vong quay cua cac thiét bi c6 chuyén dong quay.
Céc dic tinh cua cac thong s6 nhu bién do, tan sd hay
hinh déng cua biéu d6 rung, cic thong sb nay déu 1a
ham céc thong sb vat Iy ctia hé théng. Khi thay doi cac
tinh chat vat ly s€ thay ddi s& lam ddc tinh cua dd thi
do rung s& thay ddi theo va mang tinh chat dic trung
cu thé cho timg truong hop. Bién d¢ rung trong qua
trinh hoat ddng cua thiét bi s& tang 1én do hu hong mot
s6 chi tiét truyén dong nhu truc, 6 @5 hodc rotor mat
cén bang. Timg trudng hop hu hong cu thé s& lam xuat
hién céc tan sd la so vé6i tan sb khi thiét bi hoat dong
binh thuong va duoc hién thi trén man hinh giam sat,
do d6 két qua cho thiy c6 su bat thuong trong thiét bi.
Dua vao thong s6 thu dugc véi timg trudng hop su ¢b
cu thé hé thdng do rung thong minh sé& phan tich va du
bao dugc tinh trang cua thiét bi.

Dbi véi cac dang song khac nhau to hop tir mot s6
song hai roi rac thanh phan c6 d6 16n va pha, va khong
chtra cac thanh phan rung dong hodc sc ngiu nhién
dang ké, khi d6 c6 thé sir dung phan tich Furie d¢ lién
két cac dai lugng co ban khac nhau (vi du nhu d dich
chuyén, van tdc, gia toc, dinh, tri hiéu dung, gia tri
trung binh,...) bang cac biéu thirc toan hoc chinh xac
xac dinh.

Tir vén toe rung do duge theo thoi gian ghi duoc,
trj hiéu dung ctia vén tdc c6 thé tinh dwoc nhu sau [4]:

v, = /%fOT v2(t)dt (1)

trong do:

v(t) 1a van téc rung phu thudce thoi gian, m/s;

v; 1a vén tdc hiéu dung, m/s;

T 1a thoi gian 1dy mau (do) dai hon thoi gian chu
ky ctia mdi tin sd thanh phan chinh tao nén v(t).

Gia tbc, van toc va/hodc d6 16n chuyén dich (aJ, Vis
si;j=1,2, ..., n) co thé xac dinh dugc cho cac tan s6
khéc nhau (fl, f5, ..., fu) tir phan tich phd ghi nhan
dugc. Néu cac gia tri do dich chuyén rung dong dinh
S1, S2, ..., Sn tinh bang mm hay gi4 tri vén toc rung vi,
V2,...5 Vi tmh bang mm/s, hoac ai, ay, ..., a, tinh bang
m/s? va cac tan sb fi, fa,..., f, tinh bang Hz biét trude,
van toc hiéu dung lién quan dugc mo ta bang chuyén
dong biéu thi bang [4]:

X. 10_3\/% [(sl.fl)z + (sz.fz)z ot (Sn-fn)z] -

JE+vE 42 =
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2x f1 f2 fu

Trong hé¢ théng giam sat 46 rung dong, bién do va

tan s rung 1a hai thong sd quan trong dugc sir dung
dé phan tich rung dong cua thiét bi, hai thong sé nay
cung cap thong tin chinh x4c vé nguyén nhan giy ra
rung dong. Dé phén tich dugc chinh xac dugc nguyén
nhéan gay rung can do va hién thi duoc tan sd rung trén
mién tan s theo thoi gian véi cac bién do khac nhau.
D6 thi phai c6 do phan giai cao dé c6 thé phat hién
dugc cac tan s voi bién do bat thuong. Luong mau
d6i v6i mdi truong hop phai 1y nhidu dé dua vao hé
thong huan luyén va dugc phan tich va chan doan
chinh xac.

2.2. Cim bién do rung

Bing 1. Cic théng sé cam bién do rung

Tham st‘)’ Gia tri Pon vi
Nha san xuat Hansford
Cong suét 11 kW
Tin hiéu ra 4-20 mA
Dai do rung 0-50 mm/s

Hé théng do rung cua thiét bi c6 thé sir dung cac
loai cam bién dé do rung khac nhau nhu do bang gia
tdc, do do dich chuyén va do van téc. Cam bién do
rung trong cong nghiép hién nay thuong dugc sir dung
nhiéu 1a cam bién do gia toc, cam bién nay co do nhay
cao va cho két qua chinh xac. Cam bién duoc gin vao
v6 may & cac vi tri khac nhau qua nam cham dé cb
dinh cam bién. Cam bién do rung dong tir vo may va
dua tin hi¢u ra la dong dién tir 4-20 (mA) nhu trong
Hinh 1.

Cam bién HS-4200500108 cta hing Hansford c6
dai do 0-50 (mm/s), dau ra 4-20 (mA) c¢6 dic tinh nhu
trong Bang 1 dugc két hop voi bo diéu khién PLC dé
giam sat d¢ rung cua dong co.
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Hinh 1. Cim bién do rung HS-4200500108
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PLC

4-20mA 010V Ethemet

>l "o WinCC
§7-1200

Vibration

Semsar 1U conv enter

pC
Hinh 2. H¢ théng gidm sdt mdy nén khi trong phong

thi nghiém cua trung tim nghién cwu hé dong luc

Céc thanh phan trong hé thong nhu trong Hinh 2:

= Vibration Sensor: Cam bién do rung dong;

= [U converter: Bo bién doi dong dién 4+20mA
sang 0+-10V;

= PLC (Programmable Logic Controller): Thiét bi
logic 1ap trinh xtr ly tin hiéu do va truyén thong giam sat;

= PC: May tinh c4 nhan;

= WinCC: Phan mém giam sat gia tri d6 rung trén

may tinh.

Vibration Monitoring System

Khdi tao dau vao Al

Poc gid tri cam bién
us tir=0+ 10V

Sensor=us*5 (mm/s)

WinCC doc dir

Gui dir ligu t6i
ligu? - WinCC
S

Hinh 4. So' dé thudt todn ciia h¢ théng do rung

Bing 2. Théng s6 ciia dpng co dién

Tham s Gia tri Pon vi
Nha san xuat Toshiba
Cong suét 11 kW
Dién 4p 3600 m’/h
Vong Quay 1450 v/ph
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Mach cam bién rung sir dung loai HS-4200500108
Hansford c6 dai do 0+50mm/s, tryc M8, cap PUR dai
2m tiéu chuan, tan sé d4p ing cta cam bién 0,1+1kHz.
Cam bién v6i dau ra 4-20mA dugc dua téi bo bién
dbi sang dién ap 0+10V dé twong thich véi dau vao
ctia PLC. Tin hiéu dién ap tir bd bién ddi sau d6 dua
t61 dau vao tuong tu AIO cia PLC S7-1200. Bo PLC
thuc hién doc tin hiéu dién ap tur cam bién rung sau d6
chuyén d6i thanh gia tri twong tng vai gid tri vat 1y do
duoc. Sau khi da tinh dugc d6 rung, gia tri dugc gui
t6i may tinh (PC) qua két ndi ethernet nhu so do thuét
toan trong Hinh 4. Phan mém WinCC trén may tinh s&
lién tuc doc gia tri tir PLC va hién thi 1én giao dién
giam sat nhu trong Hinh 3.

3. Thuc nghiém do va giam sat rung

Hinh 5. Thi nghi¢m do rung tai phong thi nghi¢m
Bing 3. Cic ché dp thi nghi¢m

Luu

Ché do Ap suit
lwgng
Hoat dong 3
binh thuong 15m°l/h 2,5at
Hoat dong su
coveibu s s 2,5at
16ng bé bi ndi
long
. ) Dong co dién
Bu long bc\ \ g‘-/-‘/an déy
o] [¢] |
e 2e 3e :%:I
Piém do rung 9] a T < Van hit

et &

Hinh 6. So d6 diém do trén djng co
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Hinh 11. Dy rung dwoc do ¢ vi tri 2,
ché dj hoat dong su co

Hé thong do va giam sat rung dugc sir dung trong
thi nghiém dé do d6 rung cua dong co dién lai bom
nudc lap trong hé théng nude lam mét cia trung tim
nghién ctru hé dong lyuc tai Khoa May tau bién. Bom
¢6 cac thong sb ky thuat nhu trong Bang 2.

Pong co dién ctia bom dugc do rung ¢ ba phan
trén than dong co: Phan dau, phan giira va cubi nhu
trong Hinh 6. Tai mdi phan duogc do tai ba diém phia
trén va hai bén ctia dong co. Tai cac diém do, cam bién
duoc gén chat trén than ctiia dong co dién bf?mg nam
cham. Cac ché d6 do nhu sau: Pong co 1am viéc binh
thuong véi cac san lugng 15m?/h véi ap suat 1a 2,5at.

Hinh 12. Dj rung dwoc do ¢ vi tri 3,
ché dp hoat dpng suw co

Bom dugc st dung dé bom nudc tuan hoan cho may
chinh ctia dong co diesel.

Mot $6 sur cd duoc tao ra khi bom dang lam viéc.
Céc bu 16ng bé ctia bom lan lugt dugce nodi 1ong 6 phia
sau va phia trudc dong co. Ngoai ra nhém nghién ctiru
con tao ra xam thuc bang cich dong gan hét van hut
clia bom lam ting stc can dwong 6ng hut va tao ra
hién tugng xam thyc xay ra trong bom khi bom dang
lam vi¢c. Hién tugng nay thuong xay ra khi bom lam
viée c6 duong dng hut dai hodc tic ban trong qua trinh
lam viéc lam bom bi rung khi xam thyc xay ra.
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4. Két qua thi nghiém va danh gia

Két qua thi nghiém cho thay khi hoat dong & ché
d6 binh thuong voi luu lugng 16n nhat cia bom 15
m*/h. Pong co ciia bom dwoc do rung tai 3 diém trén
than dong co. Trong Hinh 7 cho thay két qua do rung
& vi tri 1 bién d¢ rung trung binh 1a 1,52mm/s. Do
rung thap nhat 1a 1,29mm/s. DO rung cao nhat 1a
1,97mm/s theo thoi gian. Mdi lan do duoc thuc hién
trong khoang thoi gian la 10 phut sau khi bom da hoat
dong 6n dinh.

Trong Hinh 8 cho thay két qua do rung & vi tri 2
bién d¢ rung trung binh 1a 0,86mm/s. P rung thap
nhét 1 0,58mm/s. D6 rung cao nhat 1a 1,07mm/s theo
thoi gian.

Tai vi tri 3 6 rung trung binh 0,53mm/s. Do rung
cuc dai 14 0,68mm/s va do rung cuc tiéu 1a 0,36mm/s
nhu trong Hinh 8.

So sanh ba diém do rung tai 3 vi tri 1, 2, 3 khi bom
lam viéc & ché d6 binh thuong cho thay tai vi tri 1 dong
co ¢6 d6 rung 16n nhat do phia sau bé tuong ddi yéu.
D6 rung 16n nhét phia sau dong co 1a 1,29mm/s. Phia
dau dong co c¢6 d6 rung nho do lién két chic chin véi
bom va hé théng duong 6ng qua khép ndi va cac bich
n6i nén d6 rung 16n nhat chi c6 0,68mm/s.

Khi néi long bu 16ng bé bén phai, ¢ phia sau dong
co dién va van cho bom hoat dong & luu lugng 15m’/h.
Po rung tai ba diém 1, 2, 3 trén cho théiy d6 dao rung
clia dong co ting 1én manh & ca ba diém do.

Trong Hinh 10 cho thiy két qua do rung & vi tri 1
khi néi long bu long bé. PY rung trung binh Ia
7,3mm/s. PJ rung thép nhét 1a 4,5mm/s. Do rung cao
nhit 1a 11,27mm/s. Tai diém 1, d6 rung trung binh
tang 1én so v&i binh thudng 1a 5,8mm/s. DY rung cuc
dai 16n hon 9,3 mm/s.

Trong Hinh 11 cho thiy két qua do rung & vi tri 2
bién d6 rung trung binh 1a 1,2mm/s. Do rung thap nhét
la 0,7mm/s. B$ rung cao nhét 12 1,28mm/s theo thoi
gian. Tai diém 2, d6 rung trung binh ting 1én so véi
binh thuong 1a 0,34mm/s. Do rung cuc dai 16n hon
0,21mm/s.

Tai vi tri 3 nhu trong Hinh 12 cho thiy d¢ rung
trung binh 0,54mm/s. DJ rung cuc dai la 0,78mm/s va
d6 rung cyc tiéu 1a 0,34mm/s. Tai diém 3, do rung
trung binh tang Ién so véi binh thuong 1a 0,01mm/s.
Do rung cuc dai 16n hon 0,1mm/s.

So sanh ba diém do rung tai 3 vi tri 1,2, 3 khi bom
lam viéc & ché do su ¢ cho thdy tai vi tri 1 dong co
¢6 @6 rung 16n nhat do bu 16ng bé bi 16ng 1am dong co
bi rung manh. BJ rung 16n nhét phia sau dong co la
11,27mm/s. con phia trude dong co do rung bi anh
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hudng it hon chi thay d6i 0,1mm/s. Do d6 néu dong
co lam viéc véi thoi gian dai thi 6 d& phia sau cta
dong co s& bi hu hong va dan t6i hong cac chi tiét
truyén dong khéac cia dong co nhu roto, truc dong co.

5. Két luan

Két qua nghién ctru hé théng do va giam sat rung
cua dong co dién lai bom trong phong thi nghiém cho
thay:

Do rung ctiia dong co dugce giam sat lién tuc tai ba
diém trén than cta dong co. Khi c6 su ¢b bat thuong
xay ra nhu ndi long bu 16ng b€ phia sau. Gia tri do do
rung ting 1én nhanh tai diém gan ving c6 bu 16ng bi
néi long téi 11,27mm/s. con cac diém khac ciing bi
anh huong nhung gia tri d6 rung thay d6i nho hon tir
0,1mm/s dén 0,2 1mm/s. Néu hoat dong lau dai ¢ ché
d6 rung nay cac thiét bi truyén dong cua dong co sé bi
hu hong. Két qua do co d¢ chinh xac cao gitp ngudi
khai thac biét duoc tinh trang lam viéc cila bom va co
bién phéap bao dudng hodc ngin ngira sy cé mot cach
kip thoi trong qua trinh khai thac.

Lo&i cdm on

Nghién ctru nay dugc tai trg bdi Truong Dai hoc

Hang hai Viét Nam trong d¢ tai ma s6: DT21-22.18.
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