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L& hién tuong bi ddo ctia cdce chi tiét quay quanh truc.

Hién tuong nay xdy ra do trong tém cla chi tiét quay
khéng trung véi tam quay. Tao ra luc ly tdm, udn cong

truc.

Do ldn clia sumat can bang phu thudc vao vi tri clia tém
khoi luong (e, d6 léch tdm), tdng khai luong (m) va binh
phuong cla téc dd (w) gy ra Luc ly tdm khéng mong

, F=mrw

mudn

P,

F=mxexw’

F : Mass Unbalance Force (N)
m : Mass Unbalance (kg)
e

. Eccentricity (m)

w * Machine speed (rad/s)




Mdt can bang dong.

» Ludng mat cén bdng sé bdng véi khdi lugng mét can bdng

nhén vdi khodng cdch tir vi tri clia né dén tém quay.

» Hodc cling bdng véi khéi luang rotor nhén véi doé léch tam

cuia rotor.
U : Mass Unbalance (g cm)

g W m : Unbalance mass £  Eccentricity
e : radius of unbalance mass W : Weight of disk

L =m-es

100g x5em =500gcem 10gx50cm=500gem  100kg x50um = 500 g cor

Weight Weight
100 kg 100 kg
10 g
\ 50 cm e \50 um

Weight
100 kg




Nguyén nhdn gdy mét cén bdng déng.

> Dung sai trong qud trinh lép rdp vé van hanh.

Tich LGy dé ro cho phép khi lap ddt mdy. Bulong lap,

FFan blade

No. 11 Fan blade

No. 10

then... & nhiing chi tiét mdy cé thé gdy mét cén bang

khi lap d&t hoan thién. Bdm bui.

> Vat liéu.
Bién dang nhiét: Kim loai giGn né khi bi néng lén gidn né

khéng déu gdy mét cén bdng. Mon do ma sdt. Su cé, gdy

hodc nut cdnh.

> Sau sta chira.

Han lai canh...




Hau qué cuia viéc mat can bang déng.

» Do rung cao.

On, rung lac khéng an toan van hanh cho mdy méc va

con nguai.
> Biéndang. A P
Cong truc, xé cdnh, va cham vdi phan tinh. Spring Unbalance
Force Force

» Huhéng thi cdp.
Hu vong bi, tdng dé ro vong bi, sinh nhiét phd hay boi
tron. Hu héng dudng 6ng. Nut vé nén madng.




CAC THIET BI O KHA NANG MAT CBD

> Quat cdng nghé.
Quat liéu, quat ID, quat hudt... trong cdc nha mdy xi

mang, thép, MDF...

> Mdy nghién, mdy bam.
MDF, TAGS, G6...

> Thiét bi vén chuyén.

Truc vit, cdnh khudy, Bom...

> Thiét bi chuyén dung.
Thép: dau tao cudn. Dia phanh , Pau mdy gia céng
CNC...




Cach phat

\hlen MCB




Cdch Phdt Hién.

» Do rung cao.

Nghe & s& thi. Podn, di khéng chdc lad mat cén bang déng.

> Kiém tra bdng mat.

> Do ddrung.
Po dé rung theo hudng thdng ding & hudng ngang. Bé rung cao vuot
qua ISO 10816 -3 va 2 phuong gan bang nhau. Khé ndng & mét can
bédng déng, nhung khéng ¢é gi goi L& chéc chén.

> Phan tich d6 rung - Phé, Séng.
Phé 1X theo 2 hudng ngang vé ding gan bdng nhau. Mién thdi gian

dang Sinwave.

Rung déng nén mdng, bién dang chén rotor. Diing mdy theo déi dé ddo.




May CBD & Phat hién mat CBD.

Risk

A

Plant shutdown + big
damages

Downtime reduction
Plant shutdown (few + Maintenance costs reduction
machines)

% process

stopped Inaccessible machines
(medium volume)

(environment, distances, mobile)

% process
stopped
(high volume)

Maintenance optimization
Inefficient
Maintenance
(high volume)

Monthly Real time shutdown

Periodic

Online Protection

Gl |

Phat hién MCB — Phé, séng

Can Bang Pong

e
=2




TRI THONG MINH NHAN TAO

» Phat hién hién tuong MCB.
Ngbén ngl con nguoi - hé BAYESSIAN.

> Vi tri bi mét CBD.

Quat, motor, Puly...

»  Mic d6 nghiém trong.

Xanh ld non, vang, cam, dd.

> Mirc dé tutin. % % & %

> So sdnh véi lich str truéc d6.
C6 thay déi ddng ké trong tri sé MCB.

Q@ unbalance -]

Unbalance 10 be comected chean or balance component Electric mator 3s £00n 3%
possdie.

Unbalance 1o be comectad: <iean of batance component Pump as 5000 as
possbie.

Componast | Lotaton

Electric motor / 2-Motor-DE o
Pump / 4-Pump-NDE i
Bl 20:16

cH

Pump / 3-Pump-DE

© Fixturleser



Rotor Classification

G 40

Passenger car wheeis and rims

G186

Automotive drive shafts, parts of crushing and agricultural

machinery

Drive shafts with special requirements, Rotors of processing
machinery, Centrifuge bowis, Fans, Flywheals, Centrifugal pumps,
General machinery and machine tool parts, Standard electric motor
armatures

Tiéu chudn ISO 1940

Gas and steam turbines, Biowers, Turbine rotors, Turbo generators,
Machine tool drives, Medium and bigger electric motor armature

G2.5 with special requirements, Armatures of fractional HP motors,
Pumps with turbine drive
> D \ dA lA h t - h h , G 1 Jet engine and super charter rotors, Tape recorder and
ua vao do lec amcno en. : : phonograph drives, Grinding machine drives, Armatures of
. ¢ e phep +(Precision Balancing) | ¢ o tional HP motors with special Requirements
G 0.4
(Ultra Precision Armatures, shafts and wheels of precision grinding machines
Balancing)
r, e A’ ~ 1{’
» V@i tdc dé cu thé.
100x10° !
S, Calculation of allowable residual
= 4 unbaiance about G6.3 rotor
g g P e e"é‘o
A 2 S 10x10° | 7% & ) )
» Khéi lugng Rotor cu thé. o2 oy Rotation speed: 3000 rpm -
: * £9 N2 % rotor mass: 40Kg —
% g %, ) %, - c i dius: 200
2 8 ‘§X193 T "7;“ %7 R *"@)7 = = OfreC‘ion ra ’(US: mm
§a N Balancing quality: G6.3
© 5 Hy, G
22 400 |— Sii P ew=63mm/s
" V. e e e $ S \ o Gt ® = 3000 rpm = 314 rad / s
> Quy ra khdi lugng ddi trong tai mot vi tri cu 59 (a0 frmmmmmmmmea-l & =6.3/w=0.02mm =20 um
EF e .
th"’ BE SO N Allowable residual unbalance
e. 238 CNG TN U = 40 kg x 0.02 mm = 800 g mm
o2 - Q@
235 e DRl
23 g 800 g mm / 200 mm =4 g
£ E ®a2,
& N Permissible residual unbalance mass at
a = ; 2
6 o . a correction radius of 200 mm
0.04 | corresponds to 4 g
30 300 3,000 30,000 rpm

)






Cdch khac phuc.

» Vé sinh.
Truong hop bam bui, di vat.

> Han ddp cdc diém édn mon.

An mon vat liéu.

> Cdn bang tinh.

D6 chinh xdc khéng cao.

Bulong, diém can béng ca...

> Kiém tra roi rét chi tiét may.



Ky thuat can
bqng dong
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CAC PHUONG PHAP CAN BANG DONG

Horizontal Ways

> Madt can bdng tinh.

Static
-Balancing ] Roller Stand
. Pendulum
» Cénbadng déng tai hién trudng - "
rotor cL’rng Vector Method
— Fleld Balancing |ICM (Int‘&ugrzge‘Cpefﬁsi‘em Matrjoﬂ}
Chalk Method
» Céan bang déng tai xuéng - Rotor — Rigid Rotor Balancing — 4-Run Method
cung.
_________ o Shop I Soft Pedestal Type
_ Oynamic — 1 Balancing
_ Balancing Hard Pedestal Type
> Rotor mé‘m F‘-‘l"éxible édtor R {_(qf!uenpe coefficient Method
o oduinh e Modal Balancing



MO HINH CBD TAI HIEN TRUONG

» B® thu thap dao déng.

> Cém bién dé rung.

» Thiét bi do pha - tachometer.

-

e T
e ————

Tacho Probe

Ext.
Trigger

Tacho
Signal

Vibration
signal

Phase Difference



Mdy cén bdng déng tai hi

» Mdy chinh - tinh todn.
> Cém bién dd rung - cdm bién do pha

» Trong lugng thur.

én trucn

g.

item

Equipment Required for Balancing

Hardware

- Meter that reads phase and amplitude
- Vibration sensors

- Phase sensors

- Trial weights

Software

- Vector addition/subtraction program
- Two plane balancing program

Manual Work
(Vector Method)

- Ruler with tenths scale &Triangles
- Option

Polar graph paper

Protractor

Parallel rule

For Baetiar MalRlicRanca




> K&t noi ding kénh.

> Day dan da dai 2 - 10 mét.

)i




QUA TRINH PO DAC

> Thiét bi do pha - Tacho

Sé do van téc gdce tuyét déi cua rotor dua trén mét diém

ddnh ddu san: bang phdn quang, but xdéa, then...
Heavy Spot

> Thiét bi do dao déng. . .
Sé do dao déng dinh va géc pha cua dinh nay. N6 sé Spring Unbalance

Force Force

luén luén do duoc diém cao (cong truc) do dé tré pha

v hiéu Uing cua viéc mdt CBD.

» Xdc dinh dugc: Bién & pha.
Bién dé rung déng tai tan sé téc dé quay (1X). Pha: dé

High Spot

léch dao déng 1X so vdi diém ddnh déu.




Quy trinh

1st Run:

Measure original condition ( Vo, @o )

mres

2nd Run:

Measure with trial mass applied ( V1, @1)

Calculation :

Calculate size and position of correction mass ( Mc )

Correction
mass

3rd Run:

Check result with correction mass applied

Mies™




DEMO

Thuc hanh.
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