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TOM TAT

Su can chinh truc 1a mgt khia canh quan trong cua vi¢c lép dat va bao dudng may
moc trong nhiéu nganh cong nghiép khac nhau. N6 lién quan dén viéc can chinh truc
quay cua cac truc duoc két ndi voi nhau dé dam bao hoat dong chinh xac va giam céc
van dé van hanh. Tom tat nay nhan manh vé khai niém cua su can chinh truc va cac ung
dung thuc té cua nd trong nganh céng nghiép.Viéc mat can chinh truc c6 thé dan dén
rung dong qua mirc, ting mirc do mon, giam hiéu suat va tham chi gdy ra cac su ¢6 nguy
hiém trong may moc. Do do, vi¢c dat duoc su can chinh chinh xac la rat quan trong dé
tdi wu hiéu suat hoat dong va kéo dai tudi tho cia thiét bi quay. Qua trinh nay thuong
bao gém viéc do va diéu chinh vi tri twong d6i ctia cac truc dé giam thiéu sai léch can
chinh. Trong nganh cong nghiép, sy can chinh truc dwgc ap dung rong rai trong nhiéu
linh vuc, ching han nhu san xuét, phat dién, dau khi, khai thac mo va nganh hang hai...
Trong cac nha may san xuat, viéc can chinh céc truc 13 rat quan trong dé duy tri d6 chinh
xac cia may moc chinh xac. Trong nganh san xudt dién, viéc can chinh cac truc cua
tuabin, may phat dién va bom dam bao chuyén ddi ning luong hiéu qua va giam cing
thang co hoc.

Tiwr khoa: Can chinh déng tam truc, 1éch tdm, can chinh truc béng laser, Easy Laser,
XT770

ABSTRACT

Shaft alignment is a crucial aspect of machinery installation and maintenance in
various industries. It involves aligning the rotational axes of coupled shafts to ensure
proper functioning and reduce operational issues. This abstract highlights the concept
of shaft alignment and its practical applications in the industry. Shaft misalignment
can lead to excessive vibration, increased wear and tear, reduced efficiency, and even
catastrophic failures in machinery. Thus, achieving precise alignment is essential for
maximizing operational performance and extending the lifespan of rotating equipment.
The process typically involves measuring and adjusting the relative positions of the shafts
to minimize misalignment. In the industrial sector, shaft alignment finds widespread
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application across numerous fields, such as manufacturing, power generation, oil and
gas, mining, and marine industries... In manufacturing plants, alignment of shafts is
crucial for maintaining the accuracy of precision machinery, including CNC machines,
lathes, and mills. In power generation, aligning the shafts of turbines, generators, and
pumps ensures efficient energy conversion and reduces mechanical stress.

Keywords: shaft alignment, eccentricity, laser shaft alignment, Easy Laser, XT770.

I. PAT VAN PE

1.1. Cén chinh dong tim truc (Shaft
Alignment)

Trong cac loai truyén chuyén dong
quay, kiéu truyén ngau lyc dugc ing dung
rong rai cho cac thiét bi 1am viéc déng tde —
truyén dong momen xodn qua ban ndi truc.
Can tAm 13 cong viéc diéu chinh sao cho
duong tam tryuc ciia may chu dong va may
bi dong nam tring trén dudng tim duy kién.

1.2. Cacloai léch tim xoay (Misalignment)

Phuong dung

Phuong ngang

Hinh 2: Tém xoay cda truc thiét bi quay

- Léch tdm theo hudng kinh (offset): khi
d6 duong tdm 2 truc mdy song song, mat
dau hai ban khop song song nhung dudong
tam tryc khong tring nhau, c6 thé 1éch theo
phuong dirg hodc phuong ngang.

. . Dudng tim méy dan dong
Pudng tim chuan may bi dong

D9 léch tam

Hinh 3: Léch tam huéng kinh (offset)

- Léch tam theo hudng truc (1éch goc/
angle): tAm ban khop cung nim trén dudng
chuan nhung duong tim 2 tryc khong song
song nhau.

Hinh 4: Léch tam huéng truc (angle)
- Mt d6ng tam dang tong hop: 1a dang
téng quat bao gdm ca hai dang mat dong
tam trén.

Hinh 5: Léch tdm dang téng hop
1.3. Cac biéu hién ciia léch tim

Trong truyén dong ngau luc lyc hudng
kinh duoc truyén tir truc t6i truc dang
momen xo4n 14 luc tinh, nhung néu xay ra
tinh trang méat dong tAm s& xudt hién cac
luc c6 hai khong mong mubn nhu:

- Luc va dap xuat hién tai khe ho bu-
16ng va khép ndi
- Luc udn xuét hién trén truc

- Rung dong theo phuong hudng kinh
va doc truc 16n

- Tuy nhién trong thyc té con c6 nhiéu
yéu t6 khic c6 thé gdy ra rung dong khi
méy lam viéc, nhu mat can bang, d¢ cing
vitng bé may, khe ho 1am viée gbi d& truc,
ché d6 tai... Do vy dé danh gia do 1éch tim
truc, khi may dang chay sé khong chinh
xéc tuyét di.
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1.4. Tac hai ciia léch tim

Nhitng gi ma ta thay thuc t& do anh
hudng cia nhiing lyc nay s€ biéu hién ra
nhiing tinh trang sau:

- O bac, phdt, truc hoac khép ndi hu
sdm so voi tudi tho thiét ke.

- Nhiét do than may cao noi gan 6 bac
hay noi 6 bac hodc nhiét do dau boi tron
cua ra tang cao.

- RO ri ¢ phét lam kin.
- Bu-16ng chan may bi long
- Bu-16ng khép ndi 16ng hodc gay

- Truc bi ran nt 6 ngdng truc (noi vi tri
0 bac) hodc bich cua khop noi

II. PHUONG PHAP THU'C HIEN,
THAO LUAN

2.1. TAm quan trong céia cin tim
chinh xac

Nganh cong nghiép trén toan thé gidi
dang mét hang ty d6 la mdi nam do su sai
1éch cua mdy moc, trai tim va linh hon cua
hau hét moi hoat dong cong nghiép déu
xoay quanh viéc gitt cho may moéc quay
hoat dong t6t va chinh xéc. Muc tiéu chinh
cua can chinh chinh x4ac la tang tudi tho hoat
dong cua may quay. bé dat duge muc tiéu
nay, cac bd phan may moc c¢6 nhiéu kha
ning hong hoc nhat can phai hoat dong tot
trong gi6i han thiét ké cta ching. Cac bo
phan c6 nhiéu kha ning bi hong nhit 1a 6
do, phét, khép ndi va truc nén may moc khi
dugc can chinh chinh xéc s€ giam lyc hudng
truc va lyc hudng tam qué muc 1én b truc,
dam bao tudi tho ctia 6 truc 1au hon va do 6n
dinh cua rotor trong cac diéu kién van hanh.
Can chinh chinh xac s€ 1am gidm kha nang
hong truc theo chu ky, giam thiéu lugng mai
mon trong cac bd phan khép ndi, giam bét
d6 cong ciia tryc tir diém truyén lyc trong
khép ndi dén 6 truc dau khdp ndi, dong thoi
duy tri khe ho rotor bén trong thich hop.
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Tt nhitng tac hai trén ta théy duoc viéc
can chinh dong tdm s& giam thiéu dugc
nhitng hu hong khong dang c6 nhu:

- Giam lyc huong kinh va doc truc de
tang tuoi tho 6 do' va sw on dinh cua rotor

- Toi thiéu lyc gdy cong truc & cdc
diem truyén lyc twe vi tri khop noi toi 6 do
truc phia khop - noi

- T6i thiéu sw mai mon ciia cdc bo phan
khop noi

- Giam khd nang hw hong phot chén
kin

- Duy tri khe ho thich hop cua banh
cong tdc bén trong

- Loai bo kha nang hw truc tur sw moi
cua kim loai

- Ha muc rung dong trén vo may,
buong 6 do truc va rotor

Nhing lgi ich mang lai khi giam thiéu
duoc nhitng tac hai:

- Ndng cao tuéi tho va dé tin cay cho
thiét bi ciing nhu ndang cao do tin cdy cua
nha may

- Giam cho phi luu trit phu tung sva
chita nhw: phot chan, bac dan ...

- Giam chi phi nhdan coéng bao tri

- Gidm phé phdam trong san xudt do huw
hong thiét bi

- Giam chi phi tiéu thu nang luong
trong nha may

- Ndng cao murc do an toan cho vdn
hanh thiet bi

- C6 thé kéo dai thoi gian san xudt khi
can thiet

2.2. Can chinh dong tim truc bing
laser

Thiét bi can chinh dong tim truc bang
laser 1a lya chon t6i wu cho cong tic can
chinh dong tam truc chinh xac. Ga lap dé
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dang, khong han ché vé khong gian, thong
) séng truc quan, tu dong tinh toan gia tri
can chinh, luu két qua trude va sau can chinh
13 nhimg vu diém vuot trdi cua thiét b laser.

Thiét bi can tam EASY LASER bao
gém man hinh hién thi va la thiét bi diéu
khién két nbi voi dau do S (Stationary) va
dau do M (Movable).

Khi str dung ta gin 2 dau do laser 1én
truc may va khai béo cac théng sé ¢b dinh
va chuong trinh muén do. Sau khi xoay
truc léy toa do sai léch, thiét bi sé tinh toan
va hién thi gié tri sai 1éch 1én man hinh kém
theo gi4 tri sai 1éch, sau d6 thiét bi s& thé
hién gia tri cAn chinh voi thong s6 sdng.

Sus 2

Hinh 6: Thiét bi Easy-Laser XT660

2.3. Thuc hién can chinh véi thiét bi
Easy Laser

Dé dam bao cac thong s can chinh dat
muc do chinh xac can thiét thong qua thiét
bi Easy Laser, thuc hién nhu sau:

Buée 1: Khao sat va ghi chép lai thong
tin co ban clia may nhu: toc do vong quay,
cong suat, cac tiéu chudn ky thudt yéu cau.

Buée 2: Ga dat dau do va chon chuong
trinh do phu hop

- Lya chon phu kién ga dat phu hop
v6i hién trang thuc té, dat ga theo phuong
vudng goc vai truc. Truot tinh tuyén dau do
S/M trén cay dinh vi sao cho tia laser phat
ctia S ban vao ving thu cia M va nguoc lai.
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Hinh 7: cdc khodng cdch cdn do va khai bdo

- Céc loai gé dat

Hinh 8: Cdc phuong thiic gd ddt ddu do Ién hé truc

i Buéce 3: Khai bao thong tin theo yéu
cau cua chuong trinh
=/

& 4+ < N> D T

Hinh 9: Giao dién trén thiét bj Easy Laser

Trong d6 cac gia tri bao gdm:

- S-M: khodng cdch tir dau do S dén
dau do M

- 8-C: khodng cdch tir dau do S dén
tam khop noi

- M-F1: khodng cdch tir dau do M dén
Vi tri chan trudc may chinh

- FI-F2: khoang cdch tiwr vi tri chan
trudc den vi tri chan sau cua may chinh

- RPM: téc @ vin hanh ciia may.

Buéc 4: Lay toa do sai 1éch bang cach
xoay khop noi 1 vong dé xéac dinh gia tri
1éch tdm, gay gdc theo phuong dudng va
phuong ngang
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Hinh 10: giao dién do gid tri sai léch
Budre 5: Poc két qua hién thi va chuin
bi can chinh.
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Hinh 11: Giao dién két qua déng tdm truc, bao gém
hinh énh vao sé liéu
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Bwée 6: thuc hién can chinh theo
huéng dan cia may laser vdi sy hd tro
ctia chirc ning live 360. Gia trj sai sb theo
phuong dimg va phuong ngang sé thay doi
theo tac dong thuc té, tir d6 chung ta c6 thé
quan sat truc tiép két qua trong sudt qua
trinh thuc hi€n can chinh.

Budée 7: luu két qua va xudt bao céo.
Gi4 tri can chinh s& dugc may laser luu lai
truge tiép sai sb trude va sau can chinh.
Bio cdo c6 thé glri qua email hodc sao chép
qua USB dudi dang PDF. (xem ban bdo cao
mau “shaft_demo” dinh kém).

2.4. X4c dinh dung sai tiéu chuin

Dung sai can chinh 1a khoang sai Iéch
cho phép cua d6 dong tam. Gia tri nay
duge quyét dinh boi tbe do vong quay va
khoang cach giita hai diém truyén dong
(vi tri khop nbi, loai khop nbi). Gia tri
dung sai s& dugc nha ché tao thiét bi cung
cép, hodc ¢6 thé dua vao tiéu chudn ANSI/
ASAS.75-2017.

Bang 1: Dung sai tiéu chudn can chinh dong tam truc ANSI/ASA.75 — 2017

Tiéu 0-1000 1000 - 1500 2000 - 4000 | 4500 - 6000 <6000
chuin | Offset Angle | Offset | Angle | Offset | Angle | Offset | Angle | Offset | Angle
* 0.18 (0.15 (0.15 |0.13 |0.11 |0.10 |0.08 {0.09 |0.06 [0.08
o 0.09 10.07 (0.08 |0.07 |0.06 [0.06 |0.05 |0.04 |0.05 [0.04
**% 10.05 |0.04 [0.04 |0.04 |0.03 |0.03 |0.03 ]0.02 |0.03 ]0.02

Nhu vay ta thdy, tbc d6 may cang cao
thi yéu cau dung sai cang chinh xac.

2.5. Ung dung thuc té

bé thyuc hién cong viéc can chinh chinh
xac, ta can quan tdm luu y dén cac van dé
nhu chan mém (soft foot), gidn nd do chénh
1éch nhiét dg, rung dong cong erong do cac
thiét bi xung quanh, s6 lwong va chat lugng
cac miéng can 16t, moi truong lam vige,. ..

Nhu vay, c6 rat nhiéu van dé chu quan
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hodc khach quan s& anh hudng truc tiép dén
qua trinh thyc hién can chinh chinh xac cho
may truyén dong xoay. Dé loai bo hau hét
cac van dé do, ngudi thuc hién can chinh
may can phai c6 mot qui trinh kiém tra va
do dac cu thé, dam bao cong vi¢e dugc dién
ra mot cach an toan va chinh xac, mang lai
hiéu qua cao nhat.

V6 s0 quy trinh san xuat phu thudc vao
hoat dong cua cac may truyén dong xoay
nhu san xuat dién, nhién li¢u, gidy, thép, xi
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mang, thuy tinh, dugc phém, thuc phém,. ..
gan nhu moi thir xung quanh chiing ta bang
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cach nao d6 déu bi anh huong bai mot loai
may moc truyén dong xoay ri€ng biét.

Hinh 14: Mdy nén khi cong nghiép

III. KET LUAN

Thuc hién can chinh chinh xac la mot
trong nhitng coéng viéc thiét yéu trong qua
trinh van hanh stra chita thiét bi quay, glup
nang cao tudi tho cling nhu hidu nang cua thiét
bi trong qua trinh san xuat. Toi wu hoa chi phi
bao tri, tranh nhiing riii ro c6 thé xay ra.

Hinh 15: Turbine dién gio

Véi thiét bi easy laser, nguoi thuc
hién can chinh s& tiét kiém dwoc thoi
gian, nang cao do chinh xac. Tang cao
kha nang luu trit thong tin 12 bude dau
trong qua trinh thyc hién “reliability
centered maintenance (rcm)” — bao tri
dua trén do tin cay.
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