HOI NGH| KHOA HOC VA CONG NGHE TOAN QUOC VE CO KHi LAN THU V - VCME 2018

Ché tao thiét bi hd tro can bing roto

Manufacturing supporting devices for rotor balancing

Bui Minh Hién

Trwong Pai hoc Bach khoa, Pai hoc Pa Ning
Email:bui.mhien@gmail.com

Mobile: 0905.268.297

Tom tit

Tir khoa:

Thiét bj can bang di
dong; Thiét bi cén
bang c¢6 dinh; Can
bang roto; Thiét bj hd

Mat cin bang roto la mot trong nhimg nguyén nhén lam cho may rung dong. Khong
nhiing vay luc mét can bang do réto gay ra con tac dung 1én gbi dd va nén méng lam
giam tudi tho cla may cling nhu gy rung dong cho nha xuong. Mot réto duge xem la
mat can bang khi khéi luong cua n6 phan bd khong déu di qua tam quay. Thong thuong
nguoi ta s& s dung thiét bi can bang dong dé xac dinh vi tri va d6 16n ctia khdi mat can
bang trén roto thong qua viéc phén tich dao dong ciia réto trong qua trinh lam viéc. Hién
nay, thiét bi can bang dong c6 thé chia lam hai loai chinh: thiét bi can bang c6 dinh 1a
thiét bi dwoc lap ¢ dinh duoc lap dat c¢b dinh trén nén xudng va ding dé can bang cac
réto dd duoc théo roi, hay chua lap dat trén may; va thiét bi can bang di dong 1a thiét bi
cam tay, khong can lap dit trén nén xuong, dugc sir dung dé can bang cac roto da duoc
lap dit trén may ma khong can phai théo roi. Trong bai bao nay, dé khai thac triét dé
kha nang cua thiét bi can bang di dong hién c6 tac gia dé xuat ché tao thiét bi hd trg can
bang ma & d6 c6 thé két hop véi thiét bi can bang di dong dé can bang cho cac roto da
duoc thao roi hay cac roto chua duge 1ap dat trén may. Uu diém cua thiét bi nay giup
chiing ta tiét kiém duoc khoan chi phi dau tu cho cac thiét bi cAn bang.
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Rotor unbalance is one of the common causes of machine vibration. The unbalance
in rotor also transmits forces on the bearings and the foundation, reducing the life of
machine as well as causing vibrations at the workshop. A rotor is considered
unbalance when the weight of rotor distributes unequallythrough its centerline of
rotation. Generally, dynamic balancing machines are used to detect the location and
magnitude of the rotor unbalance based on the diagnostic of the rotor’s vibration in
operation. Dynamic balancing machines can be divided into two main categories: the
fixed balancing machine is normally installed on a foundation in a workshop. It is
used for balancing removed rotors or those not yet installed in machines; and the
portable balancing machine used for balancing rotors installed in machines without
removing them. In order to exploit the capabilities of portable balancing machines, in
this paper, we propose to manufacturebalance supporting devices that can be
combined with a portable balancing machine to balance removed rotors or those not
yet installed in machines. These supporting devices have the advantage of allowing
us to save money on purchasing of different types of balancing machines.
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1. GIOI THIEU

Muc dich chinh cta viéc can bang cac chi tiét quay (sau day goi 1a roto) nham dam bao
dieu kién trong qua trinh lam viéc, cu thé hon la dam bao mirc 46 rung dong cua may nam trong
gi61 han cho phép khi van hanh. Trong bai bdo nay, cic réto dugc xem nhu cliing tuyét doi, hay
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c6 thé hiéu 1a sy bién dang cta réto khong dang ké khi lam viéc. Hau hét cac roto duoc can bang
trude khi lap dat trén may.

Theo tiéu chuan ISO mdi loai thiét bi, may méc ¢6 muc d6 rung dong cho phép, vi vay khi
can bang ta phai dya trén cac ti€u chudn nay dé chon gi4 tri phu hop d6i v6i mdi loai khac nhau.
Céc tiéu chuan ISO thuong dugc sir dung trong qua trinh cin bang nhu: ISO 10876, ISO 7919,
va ISO 1940-1.

C6 nhiéu nguyén nhan gay mét can bang d6i voi roto, nhu: mit can bang do ché tao, mat
can bang do lip rap, mét can bang trong qua trinh van hanh.

Khi roto bi mat can bang né khong nhirng lam cho may rung dong ma con tac dung lyc 1én
gdi d& va nén moéng lam giam tudi tho cia cac chi tiét trong may hay lam anh huong dén cac
may moc xung quanh. Vi vy, viéc phat hién mat cin bang cta réto can duge phat hién va xu ly
som nhim dam bao cho may méc van hanh thong sudt, cling nhu ning cao duoc tudi tho cia
may. Viéc can bang réto co thé duge thuc hién bang phuwong phap can bang tinh hay cin bang
dong. Hai budc co ban trong qué trinh can bang roto 1 xac dinh lugng mat can bang va phan bd
lai khéi luong cua réto qua tam quay.

Mot s6 nghién ciru rit sém vé can bang dong c6 thé ké dén nhu: nam 1962 Blake M. P. da
gi6i thiéu phuong phap cén bang ma khong can phai thao chi tiét cin can bang ra khoi may,
Macduff J. N. [1] ndm 1967 da dua ra quy trinh can bang cho cac roto, Baumeister A. J. va Britt
C. H. [2] nam 1972 dé dua ra cac budc trong quy trinh can bang chi tiét trén hai mat phang,
Stevensen Jr. E. N [3] ndm 1972 gi6i thi€u vé can bang may. Trong thoi gian gan day, nhiéu thiét
bi hién dai dugc ché tao c6 thé chan doan va xac dinh lwong mét can bang, vi tri can phan bd lai
khdi lwong ctia réto c6 do chinh xéc cao.

Tai Viét Nam trong nhirng nim gan day di c6 mot s6 nghién ctru ché tao va thir nghiém
cac thiét bj can bang dong nhu trong nghién ctru [4] d3 dua ra nghién ciru trong viée thu nhan va
xir 1y tin hiéu rung dong nham stra chira thiét bi can bang dong IRD Balancing B20 da bi hong
phan thu nhan va xir 1y tin hiéu trong qua trinh can bang dong, [5] da gioi thiéu nghién ctru trong
d6 sir dung phan cting cua hang NI va phin mém LabView dé thu nhan tin hiéu va xu Iy mat can
bang cho roto, [6] dd dé xuit phuong an ché tao thir nghiém thiét bi cdn bang st dung gdi mém
ding can bang céac roto c6 khéi lwgng bé hon 15kg.

Hién nay, thiét bi can bang dong c6 do chinh xac cao dugc nghién ciru ché tao va thuong
mai hoa trén thi trudng, cac cong ty co cac thiét bi dwoc thuong mai héa tir rit sém cé thé ké dén
nhu Bruel & Kjaer cua Dan Mach, IRD cua Hoa Ky. Trong bai bdo tép trung phén tich can bang
d6i cac chi tiét can thyc hién chuyén dong quay trong qua trinh can bang, con goi 14 cin bang
dong. Do vay, thiét bi c4n bang dong co thé phan thanh hai loai sau:

Thiét bi can bang di dong (cAn bang tai hién truong): thiét bi nay duoc su dung dé do cac
dao dong/rung dong ngay trén may moc co vat quay can dugc can bang ma khong can phai thao
roi chi tiét can can bang

Thiét bi can bang c6 dinh (dit cb dinh tai xXuong): dé can bang trén thiét bi nay, réto phai
dugc thao roi khoi may va lip dit trén thlet bi can bang tai nha may/xudng can bang.

Mdi mdt thiét bi co han ché riéng vé loai chi tiét can duge can bang, do vay dé co thé can
bang cac chi tiét dugc thao rdi va cac chi tiét khong thio roi khoi may can _phai dau tu hai loai
thiét bi can bang dong trén, diéu nay doi hoi khoan dau tu kinh phi lon. Nham khai thac triét dé
kha ning cia thiét bi can bang di dong hién co, tac gia dé xuat ché tao thiét bi hd trg can bang
dong roto dé can bang cho céac roto da thao roi trén thiét bi can bang dong di dong. Nhu vay, co6
thé noi voi thiét bi can bang di dong hién co6 va thiét bi hd trg chung ta c6 thé can bang cho ca
hai truong hop: chi tiét thao roi va chi tiét dang lap dat trén may.
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2. THIET BI VA NGUYEN LY XAC PINH LUQONG MAT CAN BANG PONG
2.1. Thiét bi cin bang dong

Nhu da dé cap trong phﬁn trén, thiét bi can béng dong co thé duogc phan lam hai loai chinh:
thiét bi can bang di dong va thiét bi can bang cd dinh. O phan nay tac gia s& phan tich chi tiét
hon vé két cau cling nhu mot s6 dic diém cua hai loai thiét bi, day 1a co so dé Iya chon két ciu
ctia thiét bj hd tro can bang réto can ché tao.

2.1.1. Thiét bj cdn bang di dong

Thiét bi nay dugc sir dung dé do cac dao dong/rung dong ngay trén may moc c6 vat quay
can dugc can bang ma khong can phai théo roi chi tiét can can bang, hay con goi 1a thiét bi can
bang tai hién truong.

Uu diém:

e Tiét kiém chi phi, thot gian do khong phai thao d& va lip dat lai vat quay, cling nhu
van chuyen vat quay vé nha may/xudng cin bang

e Khi cin bang tryc tiép trén may moc, c6 thé néi xem nhu can bang hé théng (ddi voi
cac roto b lién két doi voi vat quay duoc gin ddi trong can bang).

Nhuoc diém:

e Khodng can bang duoc cho céc chi tiét da théo roi.

Pham vi ung dung:

e Thiét bi can bang di dong dugc st dung chu yéu trong nganh cong nghiép san xut
quat, nha may dién, nha may xi mang, luyén kim, hoa chat cong nghiép, thiét bi kiém
tra 0 t0, may cong cu...

e Cho phép can bang dong cac roto c6 khdi lwong nhé cho dén nhing loai khdi lwgng
16n dén 20000 kg duoc thiét ké dic biét.

Mot s6 thiét bi can bang di dong trén thi truong hién nay nhu Hinh 1. Cac thiét bi nay
ngoai chirc ning can bang chi tiét trén mot hodc hai mat phang con cd thém cac md dun chirc
nang nhu thu nhan va xtr 1y tin hiéu dao dong sir dung cho cac muc dich chan doan cac hu hong
clia cac bd phan khac trong may nhu: banh ring, 6 lan. ..

(a) . (b)
Hinh 1. Thi¢t bi can bang dong di dong (a) Model Microlog GX cua hang SKF,
(b) Model VIBXPERT II cua hang db PRUFTECHNIK

2.1.2. Thiét bi cin bang cé dinh

Dé can bang trén thiét bi nay, roto phai duoc thao roi khoi may va lap dat trén thiét bi can
bang tai nha may/xuong cin bang.
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Uu diém:
e DO clmg virng ciia hé théng tét, khong chiu tac dong cia cac ngoai luc khac nén may
cho két qua c6 do chinh xac cao.
e (6 thé thuc hién déng thoi cac nhiém vy phu nhu: stra chita, son phu, bao dudng roto.
e Can bang duoc véi cac cap tde dd khac nhau nhd hé théng dan dong tir dong co da cp
hoic vo cép tdc do.
Nhuoc diém:
e Phai thao g& chi tiét can cin bang va van chuyén dén vi tri dat may can bang nén rat
bét tién, dic biét d6i voi cac roto co kich thude va trong luong 1on.
e Kho6 khin trong viéc can bing dong nhitng loai roto ¢6 tée do cao va yéu cau kiém
soat d§ rung nghiém ngét.
e Khong thuat tién ddi vi cac roto khong dwoc phép théo ra, chiang han nhu canh quat
bom nudc...
Pham vi ung dung:
e Chu yéu dit tai cac xuong can bang dong chuyén dung.
e (6 kha ning cin bang dong cac chi tiét 1on dén rat 16n, duong kinh dat 2000mm chiéu
dai dat 6000mm.
Trong thiét bi cin bang ¢ dinh, két cu gbi d& chi tiét 14 mot trong nhitng bd phan quan
trong va thuong str dung mot trong hai loai sau day:

(b)
Hinh 2. (a) G6i d& cimg duogc st dung trong méy can bang cd dinh CEMB, (b) Két cau gbi do mém [7]

Gbi d5 cung (Hinh 2a): gbi d& duoc cd dinh ctng trén thiét bi can bang dong, co thé sur
dung lién két han hay bu 16ng. Déi véi thiét bi can béng sir dung g6i d cung thi phﬁn khung va
de cua thiét bi phai dwoc c¢b dinh trén nén Xuong bang bu 16ng nén. Khi sir dung goi d& cing chi
tiét can can bang thudng duoc thyc hién voi s6 vong quay thdp hon so véi s6 vong quay lam viée
thue té (nham glam luc quan tinh tac dung Ién thiét bi). Cac cam blen do dao dong/gia téc dugce
gan trén cac gdi de lay tin hidu dén b xur Iy tin hiéu cling nhu phan mem xir 1y mat can bang.

Goi d& mém (Hinh 2b): chi tiét cAn bang duoc thiét lap trén gbi dd ma & d6 gbi dd co thé
dao dong (lic theo phuong vudng goc véi truc quay) nhd gia d6 st dung cac khop quay hay khau
mem (16 xo0 1a). Nho vay cac dao dong/rung dong cua chi tiét trong qua trinh can bang khong
truyén 1én phin khung/de cta thiét bi. £)01 voi cac thiét bj sir dung gbi do mém thong thudng
khong can phai ¢ dinh dé thiét bi trén nén xwong. Khi can bang céc chi tiét sir dung gbi d& mém
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c6 thé can bang & tdc do thyc té 1am viéc cia chi tiét. Tuong tu, cic cam bién do dao dong/gia tc
duogc gin trén cac gbi dé 1ay tin hiéu dén bd xir Iy tin hidu cling nhu phian mém xr 1y mat can bang.

Bén canh do, trong qua trinh can bang réto duge truyén dong thong qua cac co céu nhu:
truc cac dang, day dai ma sat, truyén dong nhd khi nén. Véi cac vu diém coa gbi d& mém, tac gia
da chon go6i do mém va truyén dong day dai ma sat cho roto trong thiét ké va ché tao thiét bj hd
trg cAn bang dong ¢ phan sau.

2.2. Nguyén Iy xac dinh lwgng mit cin bing

Ro6to dugce can bﬁng khi d6i trong duoc gén 1én roto véi khdi luong va vi tri ma cé thé can
bﬁng voi lugng mat cin bﬁng trén roto do. Do vay, vi tri va khdi luong cua dbi trong can phai
duoc xac dinh.

Nguyén ly cua viéc thuc hién cén bang dong 1a 1am thay doi su phan bd khoi luzong cua
roto bang cach gan thém ddi trong thir va do pha va cuong do rung dong thong qua goi dd. Su
anh huong ciia ddi trong thir cho phép xac dinh dugc d01 trong sira can gan 1én roto dé can bang

Thyc nghiém cho thdy néu lyc quan tinh do mat can bang gay ra thi no s€ tac dong Ién bat
ky diém nao trén g01 d5 mot 1an trén mot vong quay. Vi vay trong dai tan s cua tin hiéu rung
dong, sy mét can bang dugc xem la sy gia tang rung dong ¢ tan s quay.

Trén Hinh 3, rung dong do mat can bang gy nén duoc do bang cam bién gia toc (1) gan
trén gdi d&. Tin hidu rung dong dugc diqua bd loc (2) diéu chinh tan s6 quay ciia roto, vi vay chi
c6 thanh phan cta rung dong & tan sd quay dugc do. Tin hi¢u sau khi da loc két hop véi tin hi¢u
cua dau do tbc do (5) dé cho hién thi vi tri (pha) ctua khdi mit cin bang trén dong hd (4) va
cuong do rung dong trén dong hd (3). Cuong d6 rung dong ti 1é thuan véi luc sinh quan tinh ly
tam do khdi mit can bang gay ra.

5. Pau do téc do
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Hinh 3. Nguyén 1y x4c dinh sy mat can bang [8]

3. THIET KE THIET BI HO TRQ CAN BANG PONG
3.1. Thong s6 ban diu va tinh chon ddng co truyén dong
3.1.1. Théong sé ky thudt ban dau

T yéu cau thuc t€ doi vdi viée can bang dong céc chi tiet c6 khoi luwgng vira va nho,
nghién ctru dé€ xuat s€ thiét ké thiét bi ho trg voi cac thong so nhu sau:
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Can bang dugc chi tiét quay co: khéi lwong dén 20kg, dudng kinh dén 500mm, chiéu dai
theo hudng truc den 1000mm, tdc do cén bang dat 800 vong/phut trong khoang thoi gian 3 gidy
(hodc c6 thé dat tc do cao hon theo diéu chinh cia bién tan).

Truyén dong: sir _dung dong co xoay chidu 2 pha c6 bién tan, sir dung ddy dai ma sat dé
truyén dong cho roto can cin bang.

3.1.2. Tinh céng suit dpng co truyén dong

Véi cac s6 liéu ban dau:
m = 25 kg: khdi lugng réto can can bang
r = 0,25 m: ban kinh cua réto can can bang
n = 1000 v/ph: sé vong quay roto can dat duoc khi cin bing
t =30 s: thoi gian roto dat dugc tée dd 800v/ph tinh tir lic ding yén

Ta co:
Van toc goc va gia tdc cua roto:
_ 2.7x.n _ 2.72.1000 1047 (rad/s) (1)
60
w 104,77
a=—=—-=35\rad/s* 2
t 30 ( ) @
M6 men quén tinh M cua roto:
M, = %.m.r = %.25.0,25 =3,1(Nm) 3)
Luc tac dung dé lam roto quay:
F=M,a=3135=10,9(N) (4)
Cong suét tac dung lén roto:
LV _Lar 585 (kw) (5)
1000 1000
Hiéu suat truyén dong tir dong co dén roto:
n=n,n,=0950,99° =0,903 (6)

Cong suat can thiét dé truyén dong cho roto:

P, :5=@:0,316(KW) (7)
n 0,903
Vay chon dong co dién co cong suat Pge = 0,375 KW > Py voi s6 vong quay 2000
vong/phut dé truyén dong cho thi€t bi ho trg can bang dong rdto.

3.2. Két ciu ciia thiét bi hd tro' cin bang dong

Két cu cua thiét bj (Hinh 4) gdm cac phan chinh: réto can can bang (1) dwoc dit trén cac
con lan cua goi do meém (2), khoang cach cua cac goi dd co thé thay doi dugc nho céc ray trugt
(3) dé phu hop véi cac kich thudce va két cau cua roto can can bang, day dai ma sat (4) dugc su
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dung dé truyén dong cho roto tir dong co (5), hai cam bién do rung dong cua thiét bi cAn bing
dong di dong duogc gan trén g6i & mém & cac vi tri (6). Ngoai ra, cam bién s6 vong quay duoc
dat trén gia ¢b dinh dé do s6 vong quay thong qua miéng phan quang dugc dan trén réto.

Hinh 4. Két cau thiét bj hd tro can b?mg dong

4. KET QUA THUC NGHIEM
4.1. Két ndi thiét bi hd tro can bing dong rotor va thiét bi cin bang di dong

Trén Hinh 5 biéu dién sy két ndi giira thiét bi hd tro can bang dong roto da duge ché tao
vai thiét bi can bang di dong SKF Microlog GXM trong do:

Thiét bi hd trg can bang dong roto gdm co: (1) khung may c6 4 tru trugt cho phép gbi
do mém (2) di chuyén theo chleu doc truc nham dap ung chiéu dai khac nhau cua réto
can can bang (3) dat trén cac g6i d& nay, (4) dong co va bod bién tan dugc dung dé thay
d6i tbe do va truyen chuyén dong quay cho roto thong qua day dai mém (5).

Thiét bi can bang di dong SKF Microlog GXM gom co: (6) phan may chinh dugc
ding dé phan tich va hién thi két qua trong qua trinh can bang dong, két n01 vOi may
c¢6 cam bién do rung dong (7) cua réto dugc gan trén phan di dong cua gbi d& mém,
cam bién laser (8) dung dé do s6 vong quay cua roto trong qua trinh thyc hién can
bang dong thong qua miéng phan quang (9) dan trén réto. Vi tri cua miéng phan quang
trén roto ciing dugc xem 14 vi tri goc 0° dé xac dinh khdi mit can bang cua réto.
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Hinh 5. Két ndi thiét bi hd tro can bang dong va thiét bj can bang dong di dong SKF Microlog GX
4.2. Két qua can biang dong rotor

Thiét bi can bang di dong SKF Microlog GX c6 thé duoc sir dung dé can béng dong cho
chi tiét trén mot mat phing (st dung mot cam bién do rung dong) hay hai mit phiang (s dung
hai cam bién do rung dong gan trén gbi do mem)

Lan Iuot tién hanh thyc nghiém cin bang trén mot mit phang va hai mit phang véi mau
thir 1a roto cua dong co dién c6 dudng kinh 130mm, chiéu dai 300mm, khéi lwong 4kg dat duoc
cac két qua nhu bén dudi. Trong qua trinh thyc nghiém luong mat can bing cua roto dugc gia
dinh bang cach gan mot khdi luong & mdt vi tri bat ky nao dé trén réto.

Céc budc thuc hién can bing dong trén thiét bi sau khi két ndi thiét bi hd trg can bing
dong roto va thiét bi can bang di dong:

Buéc 1: Lap dat cam bién gia tdc, cam bién quang cua thiét bi can bang dong di dong trén
thiét bi hd tro nhim thu nhan tin hiéu rung dong clia va s vong quay cua roto can cin bang .

Buwée 2: Ga dat roto can can bang trén gdi d va dan bang keo phan quang dé xac dinh vi
tri gdc 0, ciing nhu dém sé vong quay cia réto.

Bwée 3: Thiét 1ap bién tan cua thiét bi hd tro cin bang dong dé co sb vong quay réto nhur
mong mudn.

Budéc 4: Khoi dong thiét bi can bang dong SKF va lya chon chwong trinh cén bang dong
mot mat phang, ciing nhu cac thong sd khac.

Buwdce 5: Thuc hién budc chay tham khao dé xem gia tri mat cin béng cua roto, dua trén
dic tinh ctia cia thiét bi trong tiéu chuan ISO 1940-1:2003(E) dé xem xét lugng mét cén bang
cho phép cua réto.
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Budée 6: Ding may, gan khoi lugng thir.

Buwée 7: Thuc hién bude chay thir. Trong bude chay nay két qua phai tuan theo nguyén tic
30/30: c6 nghia 1a két qua ciia bude chay thir so voi bude tham khio phai thay doi 30% v& bién
d6 rung dong hay thay d6i pha 30% hoac thay d6i30% cho ca bién do rung dong va pha.

Budée 8: Gin doi trong can can bang va xem két qua, néu murc d§ rung dong nam trong
khoang cho phép thi dimg viéc can bang, néu mirc rung dong chua nam trong khoang cho phép
thi tiép tuc gan ddi trong tinh dé giam muc rung dong.

Két qua can bang dong dugc thé hién qua bang bén dudi:

Bang 1. Két qua can bang dong roto trén mot mat phang

Cbi tiét can bang: Réto dong co dién DPon vi rung dong: mm/s
S6 vong quay (vong/phut): 810 Puong ky rotor (mm): 130
Néi dung Do lom Ban kinh (mm) Pha (©)

Rung dong trude khi can bang 13,8 (mm/s) 306
Doi trong lwong thir 17,3 (g) 55 180
Rung dong khi dat khéi luong thir 1,5 (mm/s) 178
Poi trong cdn bang 1 5,01 (g) 55 165
Déi trong cdn bdng 2 11,2() 55 180
Rung djng sau cin bang 0,572(mm/s) 252

Mirc rung dong ctia roto sau can bing dat yéu cau theo tiéu chudn ISO 1940/1:2003(E) [9].
Trong Bang 1 ¢6 hai ddi trong can bang 1 va 2 duoc sir dung dé stra lugng mét cén bang trén
réto vi tai vi tri ctia thiét bi bao can gin ddi trong can bang khong phii hop (khong thé gin hoic
kho khan) nén ta co6 thé chia thanh 2 dbi trong ¢ 2 vi tri khac nhau.

Biang 2. Két qua can bang dong roto trén hai mat phang

Chi tiét can bang: Réto dong co di¢n Pon vi rung dong: mm/s
S6 vong quay (vong/phut): 805 Buong ky rotor (mm): 130
Mit phing 1 Mit phing 2
Noi dung 1 Bén kinh Pha A1 Bén kinh | Pha
PO | wm [ [P ] em) | )
A . C A1 6,58 6,88
Rung ddng trude khi cén bang (mms) 358 (mms) 354
Doi trong thir trén mdt phang 1 23,6 (2) 55 180
Rung dong khi dat khéi luong thir trén mat 3,81 4,54
200 191
phang 1 (mm/s) (mm/s)
Doi trong thir trén mdt phang 2 23,6 (g) 55 0
Rung dong khi dat khéi lugng thir trén mit 21,4 21,4
311 313
phang 2 (mm/s) (mm/s)
Poi trong cdn bang 10,5 (g) 55 164 2,9 (g) 55 259
A A 13 0,747 0,637
Rung dong sau can bang (mm/s) 334 (mm/s) 332

Miic rung dong cua roto sau can bang dat yéu cau theo tiéu chuan ISO 1940/1:2003(E).
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5. KET LUAN

Bai bao da gioi thiéu mdt nghién ctru trong thiét ké va ché tao thiét bi hd tro can bang dong
réto nham muc dich phéi hop voi thiét bi cAn bang di dong hién co dé can bang réto. Voi su két
hop nay cho phép chung ta tiét kiém kinh phi trong viéc dau tu thiét bi can bang roto. Két qua
ban dau cho phép cén bang céc roto co khdi luong, kich thude vira va nho. Vi két qua dat duoc,
nghién ciru co thé phat trién dé ché tao thiét bi hd trg cdn bang cho céc réto c6 kich thude 16n.

Nhim danh gia do chinh xac ctia thiét bi, trong thoi gian dén tac gia s& thuc hién viéc phan
tich va so sanh két qua can bang trén thiét bi dd duoc ché tao vai cac thiét bi chudn cta cac nha
san xudt thiét bi can bang c¢d dinh c6 uy tin.

LOI CAM ON

Nghién ctru nay dugc tai trg' boi Quy Phat trién Khoa hoc va Cong nghé¢ Pai hoc Pa Ning
trong de tai ma so B2016-BDN02-07.
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