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Chuong 1

GIOI THIEU VE CAN TAM

1.1.

Cac diém chinh ma hoc vién cin nim trong chi dé nay la:
Hiéu duoc khai niém vé can tim ¢ may quay.

Hu hong thuong gay ra boi sai 1éch can tam.

Cac loi ich cua viéc can tam chinh xac.

Céc dang sai léch can tam.

Cac budc thuc hién can tam.

Sai s6 cho phép khi thuc hién can tam.

Sai 1éch cin tam la gi?

Pé hiéu khai niém vé sai léch can tdm, dau tién ching ta phai dinh nghia vé can
tam. Sy can tam bén trong hoan hao ton tai khi tAm cua tat ca cac bearing, cac
diaphragm va seal dugc dit trén cing mot duong thang va dudng thang do 1a
duong tdm cia may (hinh 1). Hai may dugc xem la trong trang thai can tam
ngoai hoan hao néu cic dudong tdm cia hai truc 13 trén cung mot dudng thang
(hinh 2, trén). Trong thuc té, mot chut sai léch can tim bén trong va bén ngoai
ludn ton tai. Cac khép nbdi mém (flexible) dugc thiét ké dé chiu mot luong sai
léch can tAm nhét dinh va luong sai 1€ch can tdm do phu thudc vao loai khop
n6i duge sir dung. Khi sai léch can tdm vuot qua dung sai cho phép cta khép
nbi dugc st dung, thi cac thiét bi duoc xem 14 bi sai 1éch can tam.
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Hinh 1.1: Cdn tdm néi hoan hdo ton tai trong may khi tam ciia cdc bé phdn bén trong
la nam trén mét dwong thang.

Aligned

Hinh 1.2: Cdn tam ngoai hoan hdo khi dwong tam truc ciia chiing thang hang trong

gioi han cho phép mau do.
Trong pham vi cta tai liéu nay chii yéu dé cap dén truong hop can dong tim
ngoai hay goi 1a can tam khop ndi. Muc tiéu cua viée thuc hién can tdm ¢ thiét
bi quay la: “lam d?)ng tam truc dudi cac diéu kién hoat dong binh thuong”. Béi
vi mbi thiét bi va mdi truc tao ra phan trng khac nhau dudi cac diéu kién hoat
dong khac nhau, nén viéc can chinh dugc thyc hi¢n dé nham dua cac truc vé
gan gia tri dong tAm nhat co thé trong cac diéu kién hoat dong binh thudng hay

chung ta thuong goi 1a dua vé gid tri spec tirc gia tri nam trong mién dung sai
cho phép (xem thém muc 7 ¢ dudi).

Hinh 1.3: Muc tiéu cua can chinh la lam do”‘ng tam cac truc.
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1.2.

Nguyén nhén gay sai léch can tam

a. Nhiét do

Trong khi mot thiét bi dang hoat dong, nhiét do co thé chénh léch gifta bo phan
v6i nhau va nhiét d6 c6 thé thay d6i cing vé6i tai. Sy gidn nd nhiét giy ra su
thay ddi cac kich thude tuyén tinh cta may khi dugc so sanh véi diéu kién
ngudi hay khong hoat dong.

Khi nhiét do thay doi trong khi khai dong, cac kich thude tuyén tinh ctia may
c6 thé thay d6i mot cach phire tap, cac bo phan néng gidn né nhiéu hon cac bd
phan ngudi. Sy thay doi vé kich thudc & cac bé dd may va vo may c6 thé lam
cho mdy nang 1én hay ha xudng va/hoic thay doi huéng goc khi thiét bi duwoc
gia nhiét nong 1én. Bét ky thiét bi 1an can nao ciing sé thay doi va su thay d6i
do s¢€ gﬁn nhu theo cac dang hoan toan khac nhau. Do do, néu hai thiét bi dugc
can chinh ¢ trang thai ngudi, thi chung c6 thé tré nén sai 1éch ¢ trang thai nong.
Boi 1y do nay, cac thiét bj dugc ¢d ¥ 1am sai 1éch ¢ trang thai ngudi va su sai
léch nguoi nay duoc tinh toan can than dé tao ra su can chinh ding trong trang
thai nong (Hinh 4).

—

Cold Misaligned

e DD

Hot Aligned

Hinh 1.4: cdc may dwoce ¢é y lam sai léch & trang thdi ngudi dé ma khi mdy dat
dén trang thai hoat dong, gian no nhiét sé lam may dat trang thai can chinh.

b. Tai
Boi vi nhiét d6 cua may c6 thé thay doi cung véi tai, nén sy can chinh co thé
cling thay doi cuing vdi tai va n6 co thé kho dé thiét 1ap sy can chinh ngudi ma
tao ra trang thai can chinh noéng c6 thé chip nhan ddi véi tat ca cac diéu kién tai
hoat dong.

c. CA&c yéu to bén ngoai khac
- Nén méng
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1.3.

Céc triéu ching sai 1éch tim ciing c6 thé bi gy ra boi cac yéu td bén ngoai tac
dong 1én ban than may. Cac van dé vé nén moéng c6 thé 1am thay déi vi tri may
theo thoi gian. Cac van dé bé mdy co thé bao gdm: nirt bé tong, 16ng cac tim
dd va 1ong cac bulong chan. Bé tong bi nhiém dau c6 thé din dén suy giam nén
bé tong va mat di strc bén d& vén co.

- Co kéo duong dng

Co kéo duong dng co thé 1am bién dang vo may va gay ra sai léch can tAm
bang viéc dich chuyén cic bé d& bearing. Co kéo duong éng co thé bai 1ong
cac hanger giir 6ng hay cong, giy hay thiéu cac gia d& éng. Cac mdi ndi dudong
dng kém c6 thé tao ra cac tai 1on 1én vo may. Pudng dng can phai khong tao ra
lyc tac dung 1én vé may.

- Soft foot

Soft foot 14 tinh trang ma ¢ d6 mot hay nhiéu chan may khong dong phang sau
khi siét chit cac bulong chan. Khi mgt chan khong dugc d6 mot cach phuc hop
(soft foot) thi viéc siét cac bulong chan xudng s& lam bién dang vo may. Soft
foot ¢ thé bi gy ra boi khong du lugng shim chem. Hay bai luong shim qua
nhiéu cdi ma co6 thé tao ra mot bé do dang 10 xo. Khong 1én dat lugng shim
vuot qua 4-5 shim dudi mdi chan may. Soft foot ¢ bi giy ra bdi cac tim do
chan bi bién dang, sy lép dat thm d& khong phu hop, gia cong cac chan hay tam
dd khong phu hop hay cac chan khong song song véi tim d&. Vo may bi cong
hay bién dang ciing c6 thé gy ra soft foot.

Céc anh hudng bén ngoai tao ra cac triéu chimg mat dong tim nhung chiing
khong giong nhu sai léch tim. Thong thudng, khi cic anh hudng bén ngoai
dugc khic phuc thi trang thai can tim clia méy trd lai ngudng cho phép. Trang
thai sai 1éch can tAm thuc sy ton tai chi khi tat ca cac yéu td bén ngoai dugc
xem xét va khac phuc va sai 1éch van duy tri.

- Str dung cong cu khong phu hop:

Vi¢ce su dung cong cu do khong phu hop hoac khong chinh xac cling 1a nguyén
nhan gy ra sai léch can tdm nhu: st dung dong ho do khong chinh xac, st
dung dung cu do c6 do chinh xéc thap dé do luong...

- Nhéan lyce thye hién viéc can chinh khong dwgc dao tao phu hop:

Nguoi thuc hién can tam phai duoc dao tao va nam duogc quy trinh can chinh.
Hiéu duoc cac bude can kiém tra, st dung dung cu nao cho phu hgp, cac kho
khan va cic van dé dian dén sai s6 can chinh 1a gi dé c6 giai phap khac phuc
twong Ung, viée doc sai thong sb cling 13 mot trong nhitng nguyén nhan phd
bién gay ra sai 1éch can chinh.

Loi ich cia viéc cAn tdm may chinh xac?

Can tam chinh xac s& 1am ting tudi tho van hanh caa may méc théng qua viéc:

1- Giam lyc huéng kinh va doc truc dé tang tudi tho 6 bac va sy on dinh cua
roto.
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N
1

Téi thiéu luc gay cong truc & cac diém truyén luc tir vi tri khép ndi téi 6 bac
phia khép néi

T4i thiéu sy mai mon caa cac bo phan khap nbi

Giam kha nang hu seal

Duy tri khe ho thich hop ctaa banh cong tac bén trong

6- Loai bo kha nang hu truc tir sy moi cua kim loai

7- Ha mtrc rung dong trén vo may, budng 6 bac va roto

T

1.4,  Hau qua cia sw sai léch céan chinh

Mic du kha phé bién nhung sai 1éch can chinh cé thé nguy trang ban than rat
tét trén may quay trong cdng nghiép. Nhitng gi ching toi ching kién 1a nhitng
tac dong thir cAp cua sai léch can chinh vi né gay ra thiét hai cho cac may moc
thiét bi mot cach tir tir trong thoi gian dai. Mot sé triéu chiing sai Iéch nhu sau:

- Rung dong cao theo phuong doc truc/huéng kinh: Biéu hién rung dong & cac
thiét bi khac nhau s& khac nhau phu thudoc vao mirc do va loai sai 1éch, loai
khép ndi, va diéu kién cua bé d& va nén bé tong. Soft foot va bién dang vo may
cling s& thudng anh hudng dén can chinh va tao ra rung dong.

~ Nhiét d6 ting cao tai hay gan cac bearing hay nhiét d6 dau xa cao: sai léch can
chinh lam cong thém lyc pre-load 1én tai cua bearing. Luc preload dugc dinh
nghia nhu 1a mot lyc tinh don hudng. Preload ting thém s€ lam gia tang tai trén
mdt inch vudng cua bearing va gia tang sy ma sat. Bearing bi preload nghiém
trong co thé s& xuét hién nhiét 36 bé mat kim loai cao hon.

~ Sai léch can tdm nghiém trong c6 thé giy ra mai mon, hu hong sém déi véi
bearing, seal, truc va khéop ndi:

o Mai mon/hu hong bearing va seal — bearing dang fluid film bi tai nang

bdi sai 1éch can chinh c6 thé bi mai bong va cha xat trén bé mat babbit.
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Hinh 1.5: Bearing bi tai cuc bo bi cha xat trén bé mdt babbit.
o Bearing dang con lin s& bi rat ngan tudi tho dang ké. Muc do preload
bédi sai léch can chinh duoc dua truc tiép vao phuong trinh dé tinh toan
tudi tho cua loai bearing nay.

_ Hours of life
10 for 10% failure rate

16,700 dynamic capacity X load rating

rpm FORCE

o Seal va packing c6 thé ciing s& bi co xat hodc mai mon qua mic do bi
sai léch can chinh dan dén rung dong ting thém va lam giam hiéu suat
hoat dong cua may.

o Mai mon/hu hong khép ndi — cac khop ndi duge thiét ké dé truyén
momen, ma ciing vira ¢6 kha nang hap thu mot phan sai léch can chinh.
Tuy nhién, néu su sai léch can chinh qua murc ¢6 thé gdy ra mai mon va
hodc hu hong sém doi voi khép ndi. Cac khdp ndi dang banh ring sé
chiu sy mai mon khong déu va vuot qua muc trén cac rang. Cac
diaphram va 1a shim c6 thé bi moéi, bién dang va nirt gy cac bo phan
bén trong. Su sai léch can chinh tao ra ing suit xen k& di véi cac bod
phan quay; khi dat dén gi¢i han moi, cac coupling hub tu chiing c6 thé
bi nut.
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Hinh 1.6: Khép noi dang banh rdng cung véi ong két néi dwoc bi logi bo.
o Nut truc — cac tng suat dan xen khong déu boi sai 1éch can chinh ¢ thé
cling gy ra cac vét nit gdy xay ra trén rotor, thudng gan cac mbi ghép
chat ¢ coupling hub.

Transverse: &3 Most Frequent
7
Transverse: Lé_‘ Frequent

Torsional Spiral: @ - 8 Less Frequent

Longitudinal: $ — 8 Rare

Tra nsverse @ M s Rare
Symmetric:

Hinh 1.7: Cac loai nirt truc.

~ Nhitng hu hong khéc — Sai Iéch can chinh thuong 13 nguy@n nhan géc cua rat
nhiéu dang hu hong thir cap khac. Thong thuong, nhiing van dé khac nay xuét
hién dau tién: co xat co thé xay ra & seal va ¢ c4c bearing, kha ning gay ra rung
cao.

o Su mat 6n dinh c6 thé xay ra ¢ seal va bearing khi sai léch can chinh dan
dén mot bearing bi mat tai.

o Pap ung mat can bang cao c6 thé xay ra khi sai léch can chinh lam
bearing bi mat tai (unloaded).

o Long céc chi tiét co khi c6 thé bat ngudn tir sy mai mon bi gay ra baoi
cac luc lon tac dong Ién cac b phan may do sai Iéch céan chinh.

— Nhu vay, su ton that 16n nhat cua doanh thu béi sai 1éch can chinh 1a do ton
that vé san luong khi mot thanh phan cua méay hu hong do su sai léch can tam
va san pham ma né dang tao ra sé bi dimng va doanh thu dang tao ra ciing vay,
cai ma sau d6 dan dén luong ton that Ion thir hai vé tai chinh. Sau khi may bi
hong, cac bo phan méi phai duoc mua va ching ta phai tra tién dé sia chira hay
thay thé hoan toan cac bo phan bi hu hong hay toan bo cum thiét bi. Khi san
lwong bi mat di, thi tién d6 thuc hién sua chita co6 khuynh huéng day nhanh hon
va thong thudng phai giam thiéu thoi gian can thiét dé thyc hién viéc can chinh
chinh x&c cho thiét bi. Va qué trinh suy thodi lai bat dau lai tir dau.

— Phan Ién cac nha may cong nghiép khong y thirc duoc vain dé sai léch cén
chinh cua ho té nhu thé ndo va cd thé hon mot nira cua tat ca cac thiét bi dang
van hanh ngay nay vuot qué sai 1éch 4mils/in caa sai l1éch can chinh.
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1.5.

Cic dang sai léch can chinh thwong gap
Sai léch ¢ khop nbi c6 thé duge phan thanh hai dang sai 1éch 1a sai 1éch song song
(offset) va sai Iéch goc (angular).
Sai léch song song (offset): 1a khoang sai 1éch gitra hai truc song song cung vdi
hai mat coupling hub song song v&i nhau nhu hinh.

Hinh 1.8: Sai léch song song theo mdt Hinh 1.9: Sai léch song song theo mat

1.6.

phang dirng. phang ngang
Sai léch géc (Angular): 1a khoang sai 1éch goc gitra hai tam tryc hodc hai gitra hai
mat coupling.

Hinh 1.10: Sai léch géc theo mat Hinh 1.11: Sai léch goc theo mdt phang
phang dung. ‘ ngang

C4 sai léch goc va sai Iéch song song déu xdy ra trong mat phang ding va mat

ngang. Thong thuong, sai léch gilta may nay véi may kia 1a sy két hop cua 4 kha

nang.

Mot dang sai 1éch khac (khong phai sai 1éch khép ndi thuong gip) nita 14 sai léch

bearing

Cac buéce thue hién can tim

Buwéc 1: chuan bi cac cong cu can thiét va huan luyén nhan su cho viéc thuc hién
can tam.

Hay mua sim hay ché tao cac cong cu va dung cu do can thiét. Pam bao rang
nhitng ai tham gia vao qua trinh can tam s& dwoc huan luyén day du vé cac quy
trinh va k§ thuat can tdm khéc nhau, nim dugc cach 1am thé nao dé bao quan thiét
bi do va 1am thé nao dé str dung chlng, nhitng cdng cu nao sir dung dé dich chuyén
vi tri may, may c6 thyuc sy san sang dé thuc hién can tm va hoat dong hay né can
phai duoc théo ra va phuc hoi lai, khi mot bé may hay nén may bi suy yéu dén
diém ma & d6 viéc stra chita 1a can thiét hay su khiac phuc phai duoc thuc hién, cac
van dé khac phuc ma ton tai gitta mat dudi cua vo may va cac diém tiép xuc trén
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bé may, 1am thé nao kiém tra ang suat dong va tinh cua dudng 6ng, cac vi tri may
& trang thai ding may mong mudn 1a gi, 1am thé nao dé do dich chuyén may
OLZ2R, sai léch can tam cho thiét bi dang hoat dong 1a nhu thé nao, va lam thé nao
dé Iuu trir nhitng ghi chép vé cong viéc vira dugc thuc hién trong qué trinh can
chinh cho su tham chiéu vé sau.

Bwéc 2: Thu thap thong tin lién quan vé thiét bi dugc can tam

C6 céc cong cu dic biét dé do can tim hay thay ddi vi tri may hay khong? Thiét bi
c6 dich chuyén tir vi tri dirng dén diéu kién hoat dong khong? Néu vay luong dich
chuyén 1a bao nhiéu va ban phai diéu chinh luong offset bao nhiéu dé may dat
duoc sy déng tdm khi ¢ trang thai hoat dong. Hay thu thap tit ca cac thong tin vé
lich sy thiét bi dé biét duoc cac van dé ma da duoc phét hién va da dugc xur ly.
Bwéc 3: Bam bao an toan cho noi lam viéc

Trudc khi bat dau cong viéc trén bat ky thiét bi nao hay ghi nhé an toan 1a trén hét.
Thuc hién tag va lock out thiét bj va thong bao cho nguoi thich hgp ma dang lam
viéc vai thiét bi. Xin thu tuc cdp phép va kiém tra nong do khi chay n6 ¢ noi lam
VIEc.

Budc 4: thuc hién cac budc kiém tra ban dau trude khi bat dau thuc hién can tam
Thuc hién kiém tra khe ha bearing, kiém tra cac dau hiéu bi long, do runout truc va
hub, kiém tra khép néi xem c6 bi hu hong hay mon & cac bo phan nao hay khéong,
tim va khic phuc bat ky van dé nao phat hién ddi véi bé may va nén may, tim va
khac phuc tinh trang soft foot va tim va loai bo bat ky wng suat kéo cua dudng 6ng,
dng gop tac dong 18n may.

Buwdc 5: Do luong sai l1éch tam

Pau tién, can chinh tho thiét bi va kiém tra dé dam bao ring tat ca cac bulong chan
déu duoc siét chat. Sau d6 do cac vi tri tru sir dung cac cam bién do chinh xac
(+0.001 in hay tt hon) nhu cac dong ho so, thiét bi do lazer, cac dau do tiém can,
cac bo ghi nhan quang hoc hay mét s6 loai thiét bi cam bién chinh xac khéc. Tur di
licu nay, xac dinh xem théng sé can chinh cua thiét bi c6 nam trong sai sé cho
phép hay khéng?

Buwdc 6: hiéu chinh sai tinh trang sai Iéch can tam

Néu thiét bi kndng nam trong gidi han can chinh cho phép, thi dau tién, hdy xéac
dinh céc vi tri hién tai cua tdm truc quay cua tat ca cac thiét bi trong day truyén
may, sau d6, hiy tim hiéu vé bat ky gidi han dich chuyén dich ¢ cac chan thiét bi
hay cac diém can kiém sodt; tiép theo, quyét dinh buéc nao hoic luong dich
chuyén thiét bi can thuc hién 1a bao nhiéu; va cudi cung, dinh vi tri caa may theo
phuong ding, ngang va doc truc. Sauk hi ban thuc hién sy dich chuyén, hiy dam
bao kiém tra thong s can tdm nhu dugc mo ta & budc 5 dé xac dinh céc thiét bi
xem thiét bi c6 that sy duoc dich chuyén theo cach ma ban mudn thiét bi dat dén
hay khong. Khi théng s6 can tam dat dén gigi han cho phép, thi hdy ghi nhan lai
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Cac Vi tri can tam cho viéc tham khao trong tuwong lai, va cac tAm shim dugc Sir
dung dé diéu chinh do cao ciia may.

Néu c6 cac bulong cong theo phuong ngang va doc truc, cham céc bulong cong
vao mit bén cua may, sau d6 rut chung ra dé ma dam bao khe hé khoang 10-
20mils gitta vé may va dau cta bulong cdng, hdy khéa cac bulong chan & vi tri d6
va dam bao cac bulong chan dugc an toan.

Bwéc 7: Chuan bi sdn sang dé van hanh thiét bi

Pam bao hé théng truyén dong san sang dé hoat dong truéc khi ban thao cac nhan
gian an toan. Hiy dam bao ching loai va lwong dau boi tron phi hop & tat ca cac 6
dd may, dam bao tat ca cac bulong chan dugc siét chat. Néu ching ta dang lam
viéc véi mot motor dién, thi ching ta c6 thé phai thao bién Lock Out va ¢am bao
motor dang duoc quay dung hudng. Néu thiét bi ta dang lam viéc 1a turbine hoi
hay gas turbine thi ban cé thé mud kiém tra cac thong sé thiét 1ap overspeed trip.
Véi thiét bi din dong duoc ngat két ndi khoi thiét bi truyén dong, bay gio co 18 1a
thoi diém tot nhat dé kiém tra mic dong rung dong & cac bearing (ciing nhu bat ky
thong sé hoat dong khéc). Sau khi thiét bi truyén dong chay test solo xong, hay lap
lai bién Lock Out lai. Bam bao rang khoang cach giira hai dau truc va khoang cach
khép ndi duoc thiét 1ap dung. Gia dinh rang khép ndi duoc kiém tra vé cac bo
phan bi hu hong trong quéa trinh thuc hién can chinh, hay thay thé bat ky chi tiét
nao bi hong, 1ap lai khép ndi va kiém tra sy quay tu do cua toan bd hé thong may
néu cd thé. Hay dam bao bt ky két ndi nao (duong 6ng, day hay cuon day, éng
gop) két ndi dén may duoc an toan. Lap cac bao che khdp néi va thuc hién bat ky
cong viéc kiém tra con lai d6i véi day truyén dong truéc khi thao cac tam bién vé
an toan.

Bwéc 8: Khai dong hé théng dan dong va dam bao né hoat dong tét.

Van hanh thiét bi ¢ cac diéu kién hoat dong binh thuong va ghi nhan céc thong sé
d6 rung, nhiét do tai 6 d3, tai bearing, luu luong va &p suat dau vao dau ra, dong
dién va cac thong sé hoat dong khac.

1.7.  Sai so cho phép khi thue hién cin tim

Khi nao thi théng s can chinh cho phép dat duoc? diéu d6 phu thudc vao mot vai
yéu t6 khac nhau. C6 hai yéu té quan trong nhat kiém soat thdng sé cho phép 1a
luong offset, toc d6 va khoang cach gitra hai diém truyén dong. Cac diém truyén
dong niang luong thong thuong dugce dé cap dén la cac yéu t6 flexible trong khop
ndi; cac dia trong khép ndi dang disk pack, thm cta banh ring trong khép néi dang
banh ring hay membrane trong khép ndi dang diaphragm. Nguyén tic co ban la su
méat can chinh cho phép 1a 1mil trén 1 inch caa chiéu dai khép néi d6i vai thiét bi
van hanh vai téc do dudi 1800rpm va 0.5 mil/inch ddi véi cac may van hanh trén
1800rpm va 0.25mil/inch véi cac may van hanh trén 3600rpm.
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1IZ A4 28 36 20
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Hinh 1.12: Sai Iéch can chinh cho phep (theo shaft alignment handbook)

RPM | inch (mils) metric (mm)
— Acceptable | Excellent Acceptable | Excellent
Short “flexible” couplings
600 9.0 5.0
Offset: 750 0.19 0.09
900 6.0 3.0
1200 | 4.0 2.5
. 1500 0.09 0.06
A 1800 | 3.0 2.0
3000 0.06 0.03
3600 | 1.5 1.0
6000 0.03 0.02
e - 7200 | 1.0 0.5
Angularity:
Inch: Gap difference per1oinch | 600 15.0 10.0
coupling diameter 750 0.3 0.09
Metric: Gap difference per 900 10.0 7.0
10omm coupling diameter 1200 | 8.0 5.0
1500 0.07 0.05
1800 | 5.0 3.0
3000 0.04 0.03
3600 | 3.0 2.0
6000 0.03 0.02
7200 | 2.0 1.0
Soft foot Any 0.06 2

Trang 14



Bién Soan: Ng6 Van Dinh, ky sw co’ khi, Phong Ky Thuat, Nha may dam Phu My.
http://www.baoduongcokhi.com

RPM inch (mils) ' metrici(_n;lhi-jh )

Acceptable l Excellent | Acceptable I Excellent

Spacer shaft and membrane
(disc) couplings:

Inch: Offset perinch spacer 600 3.0 1.8
shaft 750 0.25 0.15
Metric: Offset per 10omm 900 | 2.0 1.2
spacer shaft 1200 1.5 0.9
1500 | 0.12 0.07
1800 1.0 0.6 ‘
- s : 3000 | 0.07 0.04
3600 0.5 0.3 \
6000 | 0.03 0.02
: | 7200 | 0.03 0.02 ;
Soft foot Any 0.06 2

Hinh 1.13: Dung sai can chinh theo pruftechnik
= DPdi voi nhitng thiét bi c6 thong sé caa NSX thi tuan thu theo huéng dan cua
NSX.

1.8.  Lam thé nao dé giam thoi gian thuc hién can tam?

Pau tién 1a nguoi thyc hién cong viéc can tam phai biét ho dang lam gi? va
muc tiéu cua ho 1a gi? Ho phai chuan bi tat ca cac dung thich hop can thiét cho
cong Viéc.

Chia khoa dan dén thanh cong cua viéc can tam 1a lam sao dé ¢ kha ning toi
thiéu hoa sb 1an di chuyén chan may

1.9.  Bao lau thi nén tién hanh kiém tra va can tam lai?

May dong chuyén dong quay ngay sau khi ban khai dong, su di chuyén nay la
kha nhanh va vi tri may s& c6 dinh sau khi sy gidn né nhiét va diéu kién van
hanh 6n dinh (sau 2 gio dén 1 tuan). Tuy nhién, van c6 su thay d6i nho xay ra
trong mot khoang thoi gian dai. Vi tri may sé thay doi tir tir do cac nguyén nhan
sau: nén moéng may nat hoic cong oan, nén dat may bi truot. Khi nén moéng c6
su di chuyén cham, duong 6ng két ndi véi may sé bi kéo day, trong trudng nay
may c6 thé bi mat do déng tam. Nhiét do thay d6i theo mua ciing gdy nén bé
tong, mong may, duong ong gian & ra hoic co lai.

Pé nghi nén kiém tra lai can tam sau 3-6 thang chay may dbi véi cac may méi
duoc Iép dat va sau d6 ct 1 nam kiém tra 1 1an.
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Hinh 1.14: Thoi gian du tinh ddn téi hw hong ciia may moc theo sw thay déi cua
lirong mat dong tam truc khac nhau
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] Emall kMad hinkny
E00 — up ¥ 100hp]

Mtdum b adhinery
CI00-Ea0 hp)

Largé Madhinery
&0+ hpd

hours

Hinh 1.15: Thoi gian de tinh theec hién cdac budoc can tam

1.10. Lam sao ban biét nha thau xay dung di lip dit va cin tAm may chinh xac
va hep Iy?
Trong hop ddng véi nha thau xay dung, phai yéu cau ho cung cap thdng sb can
tam ban dau va théng s6 can tdm cudi cuing, tinh trang softfoot (chan kénh) va
cach stra chita caa ho, théng tin vé su cong cua truc va bich khap ndi(hub), su
dich chuyén may ho d 1am va dung sai can tdim cudi cung. Pung théa man véi
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cau tra 101 (khi ban yéu cau cac théng sb trén) nhu...“Ching t6i di dung dong
hd so” hodc “Chung t6i da st dung may cin tim laser”.
Pdng ho so va laser khong di chuyén may, con ngudi di chuyén ching.
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Chuong 2

NHAN BIET SAI LECH CAN TAM

Cic diém chinh can nam:

= Ndam dwoc cach nhdn biét sai léch can tam thdng qua giam sét thong sé trén hé thong
systeml

= Ndam dwoc cach nhdn biét sai léch can tam thong thiét bi do phdn tich dang cam tay

= Ndm duwoc cdc phirong phdp phat hién sai léch can tam.

C6 nhiéu phuong phap nhan biét sai léch can tdm nhu qua phan tich do rung,
phan tich anh nhiét hozc théng qua viéc giam sat ro ri tai hién truong, kiém tra
cac bo phan, chi tiét hu hong trong qué trinh thao ra; Tuy nhién, trong khudn
kho tai lieu nay tac gia s& tap trung cha yéu vao viéc phan tich sai léch tam
thong qua phan tich rung dong:

2.1.  Nhan biét qua phan tich dir liéu trén hé théng system1
a. Nhiét do bearing cao
Nhiét d6 bac d& cao thudng 1a canh bao dau tién vé tinh trang sai léch can tam.
C4c tai hudng kinh cao duoc tao ra tir sy thay ddi tai do van dé sai léch can tam
c6 thé gay ra tng suat tiép xdc lén trong luu chit boi tron cua cac bearing bi
qué tai. Ung suat nay tao ra nhiét dé dau cao hon tai cac 6 d& hay nhiét do vo
bearing cao hon.
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Nhiét ¢6 dau ¢ duong hdi vé khong phai 1a chi dan hitu ich vé nhiét do cua 6
dd. N6 bi gisi han bai & diém do dau thoat ra khoi bearing 1a hdn hop dau gom
dau & vi tri chiu tai cao va cac vung tai thip khéac. Vi vay, nd chi cung cdp mot
birc tranh mo hd vé tinh trang may.

Cam bién do nhiét d6 duoc gian vao bac d& c6 thé cung cap canh bao tét hon
trong trudng hop nay. Mot cach 1y twong, cac cam bién do nhiét do can duoc
lip & mot vai vi tri khac nhau theo chu vi cua bac d3. C6 2 ly do cho viéc nay.
Tha nhat, & mot s6 thiét bi, huéng cua tai huéng kinh 18n mot bearing c6 thé
khac nhau ¢ cac diéu kién hoat dong khac nhau va né c6 thé kho dé du doan
duoc ddu 1a vi tri tai cao nhat trong 6 d&. Tha hai, néu may tré 18n bi sai léch
can tam, thi sy thay doi tai co thé toa ra cac tai hudng kinh ma tic dong theo
hudng khong du doan trude va khong duge mong doi.

Nhu da dé cap & trén, nhiét do hoat dong binh thudng cua bearing dang babbit
thuong tir 70-800C. P4i vai vat lidu babbit thong thuong, nhiét do thap khoang
1050C c6 thé gay ra nhimng hu hong that sy cho babbit. Babbit s& bat dau déo ra
& nhiét @6 1150C va néng chay ¢ nhiét do khoang 1250C.

Trong khi nhiét d6 bearing cao chi ra tinh trang qué tai, thi nhiét do thap bat
thuong ¢ bearing chi ra rang tai trong bearing d6 c6 thé thadp hon muc binh
thuong. Su thay doi tai nhu vay xay ra khi bi sai léch tdm, mot bearing c6 thé
cho thay nhiét do cao bat thuong, trong khi cai con lai co thé la thap bat
thuong. Boi ly do nay nén cac nhiét do gdi do nén duoc giam st va so sanh
doc theo chiéu dai may.

Sy sai léch can tam nghiém trong dan dén su danh bong hay quet vao vat liéu
babbit cta bearing. Khi mdy duoc théo ra, cic bearing nén dugc kiém tra can
than dé xem c6 dau vét hu hong gi hay khéng (hinh 2.1).
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Hinh 2.1: m¢t bearing bi huw hong bai hién twong phong dong dién tinh va bi co do sai
léch can tam.

b. Vi tri tam truc trung binh
Déi véi cac may theo phuong ngang str dung bac d& ma duoc can chinh hoan
hao va ¢ thiét bi nay luc trong luc 12 luc huéng kinh chinh thi vi tri tm truc
trung binh s& thay doi tir khi khdi dong hay dimg may théng thuong nhu duong
mau xanh hinh 2.2. Théng thuong goc vi tri truc s& nam trong khoang tir 0 dén
450 tir hudng cua tai tac dong. Néu day truyén may tré nén sai léch, thi su thay
d6i cua tai s& gay ra sy thay ddi hanh vi cua d6 thi shaft centerline (hinh 2.2
mau d6). Tai hudng kinh bai sai 1éch can chinh ¢6 thé theo huéng khac nhau va
hudng va luong tai sai léch c6 thé thay d6i khi may nong Ién. Céc bearing chiu
tai nang sé co ti 1€ Iéch tam cao hon binh thuong trong khi cac bearing chiu thai
nhe s& c6 ti 16 Iéch tam lGc van hanh thap hon mic binh thuong. Néu su sai
léch tAm tré nén nghiém trong, thi c&c vi tri hoat dong cua truc cé thé di chuyén
dén vi tri bat thuong nhu gan dinh cua bearing nhu hinh 2.2.
Su khac nhau vé vi tri & thoi diém hoat dong c6 thé xuat hién nhiéu nhat doc
qua khép néi gitra hai may, ¢ do rotor c6 thé hoat dong theo ngugc nhau goc s
cua bearing hinh 2.3. Cac db thi shaft centerline can dugc kiém tra & mdi vi tri
doc truc va dugc so sanh dé tim ra cac dau hiéu dich chuyén bat thuong. Cac
dd thi tam truc 1a hiru dung nhat khi duong tron khe hé bac duoc biét va bao
gom trong dd thi. Cach do, viéc hoat dong bat thuong cua tam truc c6 thé dé
dang duoc phat hién. Cac d6 thi tim truc can duoc so sénh véi céc dir liu trud
d6 va kiém tra vé su thay doi.
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Hinh 2.2: sw so sanh hanh vi tam truc binh thuong va bdt thuong trong qud trinh
khoi dong cua mot thiét bi sir dung bac do, nam ngang va chiu tai trong luc. dddy,
tai hwdng kinh dwoc gia dinh theo hudng thang ditng xuéng. chiéu quay cia truc la
tir X sang Y (CCW). Puong tron dirt doan dinh nghia khe hé bac dé khi téc do ting,

ném dau tré nén manh hon va rotor théng thuong dwcge dich chuyén lén va cdach
thanh bac mot chut nhw dwong mau xanh. Khi lyc sai léch tam hién dién, hanh vi co
thé thay doi mét chiit (mau do) va rotor c¢é thé di dén hoat ddng & viing bdt thurong
trong bac do (lwu ¥ rdang rotor dang hoat dong trong bac tilting pad théng thirong

c6 khuynh hwéng dich chuyén thang 1én theo hudng tdi khi toc dé tang).
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Hinh 2.3. Ddy truyén may bi sai léch so véi hinh 5 dwoc trinh bay ciing véi cdc vi tri
tam truc trung binh lic hoat dong & méi 6 dé. Lieu ¥ rang, & vi du ndy cdc vi tri tdm
truc & bearing 1 va 4 gan nhw binh thuwong trong khi vi tri rotor & bearing 2 va 3 1a
& ving bat thwong, chi ra tinh trang c6 thé bi sai léch can tam.
c. Orbits

Orbit c6 thé rat hitu ich cho viéc chan doan sai 1éch can chinh. Chiu tai thong thuong,
cac orbit ¢ cac bac dd (plain bearing, cylinder) c6 khuynh hudng tao ra orbit direct
hay unfilter hinh elip va ¢ d6 tan sé chi yéu 1a 1X (hinh 2.4). Hinh elip nhu vay c6 thé
thay d6i trong mot dai rong va van dugce xem 1a binh thuong.

Hinh 2.4: cac orbit unfiltered.

Mdi orbit trinh bay 8 vong quay. Orbit A 14 orbit binh thudng dugc thu thap & 6 d&
clia may phét trén ddy truyén turbin hoi nho may phat. Orbit tuong ddi elip va chi
yéu la 1X. Orbit B tir bearing cila gas turbine frame 5. Orbit trinh bay bang chimng vé
sur réng budc doc theo canh thép phia dudi, biéu hién cta su sai léch can tim. Orbit
C tir 6 d& cua may kich tir & turbine hoi may phat 500MW. Hinh elip 16n dang qua
chudi. Hinh dang qua chudi sé& tao ra thanh phan rung dong 2X cacis ma ning nhat
theo phuong ngang. Chii ¥ dudng cong bén phai cua orbit cai ma thé hién rang truc

Trang 22



Bién Soan: Ng6 Van Dinh, ky sw co’ khi, Phong Ky Thuat, Nha may dam Phu My.
http://www.baoduongcokhi.com

c6 thé bam theo bién dang ctia bearing. Orbit D tir 6 d& cua turbine hoi cao ap. Orbit
dang phéng cao, cho thiy sai 1éch cao, tai huéng kinh tao ra béi sai léch can tdm
(cht y rang orbit dang duong thiang c6 thé xay ra bai cac 1y do khac).

Céc 6 d& dang elip hay qua chanh khuynh huéng tao ra cac orbit ma c6 dang elip 16n
hon cai ma tao ra bdi cac bearing dang cylindrical hay tilting pad. Ciing vay, truc
chinh cua elip trong cac bearing dang qua chanh hay elip ¢6 khuynh hudng trung véi
hinh hoc cua bearing.

Bai vi cac tai hudng kinh cé thé thay d6i bién d6 va hudng cling Véi tai, nén cac orbit
c6 thé thay d6i kich thudc va hinh dang cing véi tai. Ciing vay, bat ky sy cong huong
nao s& anh huong dén kich thudc va sy xuét hién cuaa orbit.

Bai nhiéu kha ning nhu vay, nén mot bo di lidu co sé cua céc orbit hoat dong ddi véi
mat thiét bi cu thé can duoc luu trix lai cho muc dich tham chiéu vé sau.

Hinh dang cua orbit tryc tiép nhay cam voi luong tai hudng kinh tac dong Ién rotor.
Khi tai huong kinh duoc gia ting, orbit s& tré 1én bi phang hon va mot phan cia quy
dao orbit ¢ thé bam theo mot phan bién dang cia bearing. (Ivu y rang cac bearing
dang lemon hay elip thuong c6 khuynh hudng tao ra cdc orbit dep hon cac bearing
dang cylindrical. D4i véi cac bearing nay, hudng cua cac orbit c6 khuynh hudng tring
véi bién dang hinh hoc cia bearing. Orbit c6 thé ciing tré thanh bién dang tréai chudi,
chtra thanh phan rung dong 2X ma c6 thé quan sat thay trén do thi spectrum (hinh 9C).
Cac thanh phan 2X c6 thé duoc khuéch dai néu rotor hoat dong ¢ mot nira toe do cong
huéng. Trong trudng hop bi sai léch can chinh nghiém trong, rotor cé thé tro nén bi
gi¢i han ma céac orbit c6 bién dang bam theo mot duong trung véi duong cong cua
bearing (hinh 9 D) ay néu su mat can bang la nho, thi ¢ thé co lai gan nhu thanh mot
diém. Gia dinh rang sy mat can bang la nguon gbc chinh cua rung dong & rotor thi cac
su chi tiét cua hanh vi orbit phu thudc vao tai huéng kinh gy ra sai léch can tam,
lugng mét can bang tac dong 1én rotor va goc trang thai va ti Ié Iéch tam cua bearing.
Mot rotor duoc mat tai trong mot bearing bai sai léch can tm c6 thé hoat dong ¢ ti 1é
léch tam thap va c6 mot orbit gan nhu tron. Boi vi cac hinh dang orbit dang elip 1a
binh thuong, nén orbit dang tron s& an chira mot tai huéng kinh thap bat thuong ma co
thé bai sai léch can tdm. Nhiéu orbit can duoc trinh by cho nhiéu vj tri doc truc trong
day truyén may va duoc so sanh cuing véi nhirng cai khac(hinh 10). Néu dir liéu ding
hay chay may c6 san thi nhiéu orbit can dugc kiém tra theo toan bo dai toc do caa may
dé tim ra cé4c tai huong kinh cao. Nhitng orbit (cai chwa cac thong tin vé vi tri dong
cua tam truc) can duogc ddi chiéu vai cac dd thi shaft centerline (cai ma chua cac thong
tin v& vi tri trung binh cua tam truc) theo toan b chiéu dai caa may.
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Hinh 2.5: Rotor bi sai léch cua hinh 5 dwoc trinh bay vdi cdac orbit ¢ thé xay ra. Tat
ca orbit dwoc thu thdp o cung téc do hoat dong. Kich thuoc orbit (bién do rung
dong) dwoc kiém sodt m,o”tphc”in boi do cueng bearing, cai ma la mot ham cua ti Ié
léch tam. Do dé, orbit bearing sé 2 bi tai ndng la nhé trong khi bearing sé 3 chiu tdi
nhe hon ¢6 kich thuéc twong déi 1om. Bearing sé 2 tudn theo mét phan dwong cong
ciia bearing. Bearing 1 va 4 gan nhw chiu tdi binh thwong.
d. Rung déng

Gia dinh rang nguon géc cia rung dong bat nguon trong rotor (vi du, bai lwong mat
can bang), thi luong rung dong vo s& phu thudc vao su truyén rung dong rotor thdng
qua bearing vao trong casing (d6 rung vo ciing s& phu thudc vao thiét bi duoc lap dat
nhu thé ndo dén bé may). Do cang cua céc 6 bac rat cao ton tai khi ti 18 1éch tam cao
va khi d6 rotor s& truyén rung dong dén vo may hiéu qua hon. Do dé, trong cic may bi
sai léch tam, rotor cd thé truyén rung dong nhiéu hon dén vo may va may co thé trai
qua rung dong vo cao hon mirc binh thuong. Rung dong twong ddi cua truc, boi vi su
rang budc gia ting & rotor (Su ting do cimg dong hoc), c¢d thé giam khi nhiéu ning
luong rung dong dugc truyén dén vo may.

Néu, boi sai léch can tan, mot phan bearing bi mat tai, thi rotor c6 thé trg [én nim xa
thanh bearing va truyén rung dong kém hon (su truyén dan giam) & vi tri d6 va rung
dong vo & d6 co thé giam. Dudi dicu Kién nay, rung dong twong doi cua rotor cd thé
ting vi do ctimg dong hoc giam. Do d6, viéc ting hay giam do rung vo ciing c6 thé 1a
chi dan cua tinh trang sai l&ch can tdm. Sy ting do rung vé cung véi giam do rung truc
(va nguoc lai) c6 thé cho phép ta nhan dinh 1a do sai léch can tam.

Hay nhé rang rung dong voé cd thé ting néu ciu trac d& may giam hay long hay néu
may phat trién van dé soft foot. Sy giam do cung cua bé do may cho phép rung dong
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tang. Poi khi, viéc siét chat cac bulong bi long s& 1am giam do rung vé trg lai binh
thuong.

e. Coxat
Sy co xat & seal co thé xay ra néu rotor bi sai léch tim. Su co xat ¢ thé xay ra trong
qua trinh khoi dong hay dirng may, hay co xat ¢ thé xay ra trong qué trinh hoat dong
binh thudng. Sy co Xét ¢d thé bao gém su thay ddi vé hanh vi d6 rung 1X théng qua
su cong huodng hay thay doi hanh vi d6 rung & trang thai 6n dinh. Sy co xat trén cac
seal gitra cac cip cd thé 1am khe ho rong thém dan dén sy ro ri luu luong cao va ton
that hiéu suat. Bat ky thiét bi nao ma cho thay sy tén that hiéu suat theo thoi gian thi
can phai danh gia can than dé tim nguyén nhan gdc va sai léch tim can dugc xem xét
nhu la mot kha nang.

f. Sw mét on dinh gay ra béi lru chat
Cac rotor chju tai binh thuong sé hoat dong trong cac bearing dugc boi tron dang
thong thuong hay mot phan & ti & léch tim cao khoang 0.5-0.6 hay gan nhu vay. Cac
bearing tilt pad thong thuong hoat dong vaéi ti 18 léch tam tir 0.1 dén 0.2 néu bearing
chiu tai boi sai léch can tam, thi ti 1& léch tam hoat dong cd thé roi xudng gié trj thap
khi rotor hoat dong gan tam bearing. Néu bearing tré 1én ngap hoan toan (fully
flooded), thi c4c luc tiép tuyén cao tir luu chat c6 thé du dé tao ra su mat on dinh do
lwu chat. Su mat 6n dinh do luu chét thuong thé hién ban than né nhu 13 rung dong
dang forward, subsynchronous ¢ ti 1¢ tin s6 khong nguyén. Thong thuong, rung dong
subsynchronous trong dai tir 0.3X dén dudi 0.5X, di né c6 thé xay ra ngoai dai nay
(hinh 11).
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Hinh 2.6: sw mdt 6n dinh béi lweu chit trong hé théng rotor. Rung dong chii yéu
forward ¢ tan sé subsynchronous. Orbit xudt hién cdc cham khéng lién tuc quanh
orbit gan nhu tron, forward orbit. Full spectrum cho thdy dwong 1X ¢ bén phdi va
duwong subsynchronous forward dwdi 1/2X cung voi duong subsynchronous o phan
reverse thap hon. Sir mat on dinh boi luu chdt cé thé dwoe ngdt di khi sai léch cdn

tam gdy mat tdi & bearing, gay ra tinh trang ngdp dau toan b bearing.

C6 mot s6 truong hop ma & dé mdy chay mot vai nam khéng xdy ra van dé gi, dweoe
dai tu va gdp phdi tinh trang mdt on dinh do leu chdt khi khoi déng. Sai 1éch can
tam trong qua trinh lap lai la nguyen nhan. Khi mdy dwoc dirng va can tam lai, hién
twgng mat on dinh bién mat. Sw cdn tdm phit hop tao ra tdi phf hop ¢ cdc bearing va
dat rotor o ti I¢ léch tam hoat dong phu hop.

2.2.  Phan tich sai léch tam thong qua thiét bi do phan tich rung dong dang
cam tay
Céac dac tinh cia sai léch can tam:
- Nang lugng doc truc cao véi sai 1éch goc.
- Kich hoat nang luong hudng kinh véi sai 1éch song song.
~ Pha thay d6i 1800 doc khdp nbi.
Waveform
- Dang hinh sin, c6 tinh chu ky.
- Mot hay 2 su kién trén mdt vong quay.
Spectrum
- Tang bién do 1X va/hay 2X dinh.
~ Kha ning kich hoat tan sd 3X trong truong hop khdp ndi bi ket hay hu
hong khép ndi.
Nguyén tic co ban:
Néu dinh 2X 1a 50% hay 16n hon so véi bién d6 ciia 1X thi misalignment ¢6
thé dang xay ra.
a. Phéan biét trwong hgp sai lIéch song song
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Hinh 2.6. Sai Iéch tdm tryc song song

Sai 1é€ch song song tao ra luc cit va momen udn & mdi diu cua truc khép ndi. Po
rung 1X va 2X duogc tao ra & theo phuong hudng kinh (do ngang hoac dung) &
cac bearing mdi dau ctia khép ndi. Hau hét thanh phan 2X sé& cao on 1X.

Tan s6 lyc chinh 1a 2xV va 2xH va thap hon 13 1xV va 1xH nhung chung ta ciing

c6 thé théy su xuat hién cta cac tan s 3X, 4X va ca 5X boi su phi tuyén. Moét sb

cac harmonic khéc c6 thé ciling xuat hi¢én phu thudc vao loai khop néi ma ta su

dung.

Mirc d6 rung dong 1X va 2X doc truc s& thap trong trudng hop sai 1éch can chinh

song song thuan tay.

Parallel Misalignment

Parallel Misalignment
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Hinh 2.7: Sai léch cdan chinh dang offset hay song song.
Rung ddng thay ddi pha 1800 £300 doc theo khép nbi theo phuong huéng kinh
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va léch pha theo phwong doc truc. Khi so sanh thong s6 pha theo phuong dimg
va ngang trén tirng bearing, n6 khong I¢ch nhau 900 nhu 1a trong trudong hop bi
mat can bang.

Chuing ta chu yéu x4c dinh sai léch song song dira vao phuong huéng kinh.

b. Phan biét sai léch goc

Hinh 2.8: Hinh minh hoa sai léch goc
Sai Iéch goc tao ra momen udn & mdi dau truc, va diéu nay tao ra rung dong lon &
tan s6 1X va thap hon & tan sb 2X theo phwong doc truc & hai ddu bearing. Ciing

xudt hién nhitng dai tan sd twong d6i cao 1X va 2X theo phwong hudng kinh (Dtng
va ngang), tuy nhién thanh phan nay cing pha.

Angular Misalignment Angular Misalignment
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Hinh 2.9: Sai léch goc theo phuwong doc truc va ngang.

Rung dong bi 1éch pha 1800 doc theo khdp ndi theo phuong doc truc va cung pha
theo phuong huong kinh. N6 khong 1éch nhau 900 gitta phuong ding va ngang &
cung mot bearing.

Céc khép nbi bi sai 1éch s& thuong ciing tao ra mirc d6 run gododngj 1X cao & cac
bearing trén cac dau khac cua truc. Diéu ndy c6 nghia rang ban c6 thé thu thap chi sb
doc truc & bearing NDE ctia motor hay bom ma van phat hién dugc sai 1éch can tam.
Trong thuc té sai 1éch can tim thuong 1a su két hop cua sai 1éch goc va song song,
do d6, biéu hién trong thuc té 1a su két hop cua 2 truong hop trén. Trong do, khi sai
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1éch tam ¢ cap dd nghiém trong thi ngoai cac tan s6 da néu chung ta con thay xuat
hién cac dai tan s6 harmonics ctia 1x do xdy ra su co xat, Idng hé thong gia do...

Severe Misalignment
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Hinh 2.10: Sai léch cdn tdm nghiém trong.
c. Phén tich hién tuwgng sai léch cin tim sir dung Time waveform
Time waveform c6 thé 1a cong cu hiru ich dé chuén doan tinh trang sai 1éch tam.
Khi khép ndi bi ket c6 thé tao ra cac dang time waveform hinh chi M hay W...
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Hinh 2.11: minh hoa sai léch alignment qua do thi time waveform va spectrum
Néu ban do khoang thoi gian giita dinh cta chit M va tinh toan tan sb, né sé& la
2X va néu do khoang thoi gian giita phan dudi hay chan ciia M né s& 1a 1X.
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2.3. Case history
a. Trwong hop 1: Sai I¢ch song song: hady xem bd dir liéu sau va phan tich
nguyén nhan?

FOH To
FPV _ X X £ Paper Machine
FOA__ X X X
| X
Gearbox
Turbine

Hinh 2.12: So do két n6i may.

| . . ,
Max Amp m J\ |L
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PK Velocity in InSec
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0 2 a g 8 10 12 14 r6.60

Freq:
Frequency in Crders Sp2; 01746

Hinh 2.13: Dé thi waterfall
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Hinh 2.14: Do thi spectrum
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Hinh 2.15: Do thi time waveform
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Machine: (Algn) Lineshaft Turbine
Meas. Point: Turbine - TOV - Vert OTBD Turbine

Date/Time: 05-06-88 / 09:53:04
Amplitude Units: In/ Sec Pk
Data Label: Turbine Misaligned to G-Box

Peak Frequency | Peak Order Peak Frequency | Peak Order
No. (Hz) Value Value No. (Hz) Walue Value
1 14.73 0169 19 13 32926 0021 428
2 2961 0146 38 14 35918 0028 467
3 40.98 0028 53 15 38484 0110 3.00
4 4399 0028 57 16 461 81 0044 6.00
5 76.39 0175 1.00 17 33878 0044 7.00
6 91.55 0029 1.19 18 607.07 0019 7.89
7 11825 0031 1.54 19 61577 {0061 8.00
15393 {0815 2.00 20 624 .09 0027 811
9 17891 0019 233 21 68834 0023 895
10 23091 0182 3.00 22 69330 0047 9.01
11 30792 {0088 4.00 23 76951 0023 10.00
12 316.68 0020 412 24 92374 0084 12.01
Total Mag Subsynchronous Synchronous Nonsynchronous
3270 1184/ 13% 3010/ 83% {0480/ 2%
Hinh 2.16: Bdng liét ké cdc dinh tdn sé
Phan tich:

1) Ning lugng cha yéu 1a dong bo (bdi s cua van tde quay).
2) Dinh 2X 14 cao nhit theo vi tri phwong ngang.

3) 2X gip 5 lan tan s6 1X.

4) 2 su kién trén mot vong quay truc.
5) 3X chi ra c6 thé hu hong khép ndi.
Chén doan: sai léch song song.
Hanh ddng khic phuc: cin chinh tryc turbine va hop sd.
b. Trwong hop 2: Sai léch goc
Xem bo dit liéu ctia mot turbine dan dong may phat sau day:
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Turbine

Generator

Hinh 2.17: So' do két néi ciia hé thong may.
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Hinh 2.18: D6 thi waterfall

#3 TURE INE-EOV
11-17-88 15:00

#3 TUREINE-EOH
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#3 TUREINE-EIV
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#3 TUREINE-EIH
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#3 TURE INE-G&H
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#3 TUREINE-GIV
11-17-88 14:50

#3 TUREINE-GIH
11-17-88 14:50

Exciter
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Aeceleration in G-s

PK YELOCITY IN IN/SEC
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Hinh 2.19: Do thi spectrum
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Hinh 2.20: Dé thi time waveform
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Hinh 2.20: Do thi waterfall
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Hinh 2.21: D6 thi time waveform
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LIST OF SPECTRAL PERKS

3 363636 36 3 363636 3 I8 3636 336 3363 W

Machine: (ALGN) #3 TURBIMNE (5 MW)
Meas. Point: #3 TURBINE-EOA --> EXCITER OUTBOARD AXIAL
Date/Time: 17-Nov-88 15:81:30 RPH= 3594. Units=In/Sec
PEAK FREQUENCY PEAK ORDER PEAK FREQUENCY PEAK ORDER
NO. (Hz) VALUE VALUE NO. (Hz) VALUE VALUE
1 16.28 0037 .272 13 239 .44 .8591 3.997
2 31.13 .08922 .528 14 268.57 .08019 448y
3 59 .94 . 8854 1.801 15 289 .41 .8825 4.832
y 119.67 .8527 1.998 16 300.19 .8195 5.012
5 131.01 . 0028 2.187 17 319.39 . 0835 5.182
6 151.42 .0123 2.528 18 349.13 .0027 5.829
7 168.26 .0978 2.676 19 35977 8248 6.0806
8 166 .47 .08134 2.779 20 370.34 .0035 6.183
9 178.99 .0368 2.988 21 395 _11 8027 6.596
19 193.52 . 0023 3.231 22 419.79 . 0096 7.008
11 201.45 . 0021 3.363 23 430.64 .0019 7.190
12 210.81 . 0034 3.519 24 479.64 .0033 8.008
TOTAL WAG SUBSYNCHRONOUS SYNCHRONDUS NONSYNCHRONOUS
.1285 .0043 7/ 6% .0934 7 53% .0218 /7 3%
(ELECTRICAL= L0854 / uh% FLOOR= .B170 SPEC CREST= 1.57)

Hinh 2.22: Bang cdc dinh tan sé
Phan tich:
1) Ning luong chil yéu 12 boi s cua tdc do quay.
2) Til¢ 1X va 2X cao.
3) Co su xuét hién tan sb 3X.
4) D6 thi time waveform c6 tinh chu ky va lap lai.
5) Téc dong thap.
Chan doan: Sai 1éch can tim giita may phat va exciter.
Hanh ddc khic phuc: can tam lai gilta may phét va kich tir, diéu chinh lai cdu
truc giad do cua kich tur.

2.4. Nhirng phwong phap kiém tra Khac

Po gidn né cia vé may — vo may dugc gioi han bai cac rang budc vat ly do gién
nd nhiét c6 thé bién dang va gay ra tinh trang sai léch can chinh bén trong may.
Bdi v&i mot may phat turbine hoi 16n, gidn no nhiét theo phuong doc truc dugc
hap thu boi thanh truot hay rinh truot tré bé turbine. Viéc do gidn nd nhiét cua 2
casing, dugc do trén goc phia trudc cua vo turbine &p suat cao, duoc sir dung dé dé
bao rang gidn ng nhiét dang xay ra déu.

Anh nhiét (infrared thermography) — phan tich anh nhiét cua mot day truyén
may c6 thé giup xac dinh nhiét d6 cuc b caa vo may. Mot diém nong (hot spot) bi
gay ra, vi du, boi ro hoi, c6 thé dang anh hudng dén gidn ng nhiét caa hé thong va
dan dén tinh trang sai léch can chinh.
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Céac moc giir dwong 6ng (piping hanger) — cac moc gitr duong éng can phai d&
dng theo cach ma khong nguoc v6i huéng gidn nd nhiét caa duong ong.
Céc khép dan hdi (expansion joint) - cac ng suit trong thanh phan cau tric va
trong duong 6ng bai gidn né nhiét c6 thé duoc loai bo boi st dung khép ndi dan
hoi tai nhixng vi tri quan trong.
Bulong mit bich — kiém tra tinh trang long va gay cua cac bulong mat bich dudng
bng. Céc bulong gdy c6 thé 1a bing chuang cho thiy su co kéo duong éng 1a dang
ké, cO thé dang gay ra tinh trang sai léch can chinh.
C4c shim can chinh — Céac shim can duoc 1am sach, khéng bi bam son va ri Sét.
Ching phai duoc nam chit dudi chan may. Dé ngan ngira gia d& bi yéu (soft or
spongy), cac shim nay can duoc giGi han tir 3-4 shim tai mot vi tri.
Chét con — Kiém tra sy long va hu hong dbi véi cac chét.
Lich sir bao dwéng - Bang chimg d6i véi mot van dé gap phai ¢ thiét bi thuong
nam trong lich st thiét bi. Xem xét lai nhitng ghi chép vé thiét bi dé xac dinh céc
bo phan may nao duoc phuc hoi hay thay thé. Xem lai lich sir can chinh cua may.
Diéu nay bao gém cac thdng sé can chinh quéa khix va hién tai, nhimg thay doi vé
thong sé can chinh.
Su kiém tra vé sy mai mon va tinh chat kim loai déi voi cac bd phan bi mon —
kiém tra céc chi tiét may bi mon bat thuong nhu:

- Khép nbi

- Bearing

- Seal
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Chuwong 3

CAC VAN DE LUU Y KHI CAN TAM

Cic diém chinh can nim:
*  Ndm duwoc cac chién liroc can tam phi hop
= Hiéu duoc céc cong viéc can chuan bj cho viéc thuc hién can chinh thanh cong

Dbi voi mot sé thiét bi co thé dé dang thuc hién can chinh va khong gip bat ky kho
khin nao trong qua trinh thuc hién. Nhitng thiét bi nho ma dé dang dich chuyén, gian
nd nhiét khong Ién va tinh trang bi ket bulong c6 thé xir Iy duge ngay. Di vai nhitng
thiét bi nay thi su chuan bi cho viéc thuc hién can chinh 1a twong ddi don gian chi can
bo d6 ga, bo siét luc, shim chém cung mot s6 dung cu thong thuong can thiét 1a c6 thé
thuc hién duoc. Tuy nhién, ddi véi nhitng thiét bi 16n, phtc tap ma doi hoi nhitng thiét
bi can chinh chuyén dung, tinh toan phic tap va mat nhiéu thoi gian dé hiéu chinh thi
viéc chuan bi ky ludng cho qua trinh can chinh I can thiét. Mot s6 diém luu ¥ trudc
khi thuc hién cong viéc can tam la:

3.1.  Chién lwec thuc hién
C6 nhiéu cach dé hoan thanh mot cong viéc. Nhitng cach nay c6 thé duoc xem xét
ngay khi ¢ giai doan khéi nhiém va uu diém cua cac phuong phap nay cé thé duoc
danh gia truéc khi lya chon.Phan nay sé trinh bay cac phuong phap can tim phd bién
cling véi su thao luan vé tng dung cuaa ching. Phuong phap sé& khong duoc lra chon
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cho dén sau khi hé thong dugc khao sat va théng tin vé thiét bi duoc thu thap day du.
M6t s6 phuong phéap s& dat duoc sy can tdm thoa yéu cau va mot sé phuong phap thi
thich hop hon cho nhiing truong hop cu thé. Nguoi can tAm phai nam rd tat ca cac
phuong phap va ap dung né cho ting truong hgp mét cach phu hop.

3.1.1. Khong thwc hién can tam
Pay la phwong phap mic dinh néu ching ta khong thé 1am bat ca viéc gi, hay néu thoi
gian 13 khong du. Phuong phap nay c6 nhitng wu diém riéng cua né. Tha nhat, no tiét
kiém thoi gian cho ké hoach thuc hién. Mot vai gio hay mot vai ngay c6 thé dugce luot
bot khoi ké hoach néu viéc can tdm ngudi dugc x6a bo. Tha hai, phuong phap nay
gilp tiét kiém tién. Chi phi cua dich vu can tam duoc loai bo khoi ngan sach. N6 duoc
dich chuyén vao tuong lai sau khi hu hong khi ¢6 nhiéu tién hon trong ngan sach. Thir
ba 14 né ngin nglra Viéc tao ra cac van dé co thé phat sinh trong qué trinh thyuc hién
can chinh, nhu 1a truong hop ket bulong hay co kéo dudng 6ng hay gian no nhiét. Thi
tur 1a nd s& hau nhu dam bao mot ngudn thu nhap tuong lai cho cic nha cung cap chi
tiét hay dich vu tai tao.
Khéng thuc hién can tam c6 thé dat duoc sy hoat dong thoa man & cac thiét bi nho
mét thoi gian va tiét kiém chi phi. Kha nang hoat dong théa man suy giam dan ¢ cac
thiét bi 16n hon va dat dén 0 & céc thiét bi Ién va nhiét dong cao ¢ nhiéu day truyén
thiét bi.

3.1.2. Sir dung cac diém tham chiéu (1ay dau) lGc thiét bi dirng
Pay 1a cac con chdt, cac dau dot hay khoang céch cb dinhtir mot ddi tuong khéng dich
chuyén. Thiét bi duoc can tam tét trude d6 va nd da chay tét. Trude khi thao hé thong,
cac vi tri cua cac bo phan chinh duoc thiét 1ap twong dbi véi cau trdc nén dang yén.
Sau d6 trong qua trinh 14p lai, viéc can chinh chi don gian 1a tra lai cac bo phan quan
trong lai vi tri d 1ay dau trudc do.
Sy lap lai cua vi tri 1an thir hai phu thudc rat 16n vao diéu kién Iic dirng may. Cac chét
la t6t nhat néu khe ho 15 12 nho, dac biét 1a cac chdt con. Uu diém cua chién thuat nay
|4 tiét kiém duoc thoi gian va thira huong duoc nhirng thuan loi ¢ 1an can tam tét
truée d6. Nhuoc diém 1a ching ta phai gia dinh rang khong c6 su thay d6i co hoc nao
Xay ra & nén may, vo may, cac truc hay bearing.

3.1.3. Can tam tho
Pay 1a cac thudc thang canh bac ngang qua hai nira khdp néi, cac thude nhét duoc st
dung dé do khe ho va dich chuyén may cuing véi cac blia mém. Nhiéu su can tam tét
da dat dwoc trong nhiéu thé ky ¢ cac thiét bi nho sir dung phuong phap can tim tho
nay. Ching vin con duoc sir dung cho phan 16n cac thiét bi nho. Khi chi phi cua thiét
bi it hon chi phi can tam, thi day 1a phuong phap t6t nhat dé sir dung. N6 can it thoi
gian, cdng cu va huan luyén hon cac phuong phéap can tam khac.
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Tuy nhién, két qua thuc hién lai phyu thuoc phan I6n vao ky nang, sy danh gia, su kién
nhan va ké hoach cho cac ngay con lai cua nguoi thuc hién. Cac phuwong phép can thd
duoc thao luan & phan sau.

3.1.4. Cantam 15
Phuong phéap nay 4p dung cho cac thiét bi 16n c6 cac bé bearing nam riéng biét, nhiéu
bearing, hay vé may dai. Trudc khi ldp rotor thi can phai thuc hién can chinh dong
tam cho cac bearing ciia may. Phuong phép nay phu hop nhét dbi véi cac may quay
rat 16n va day chuyén may dai.

3.1.5. Cong cu quang hoc
Céac cong cu quang hoc nhu telescope, titling level, jig transit va theodolite. Nhirng
dung cu do nay hitu dung ddi voi khoang cach dai, dén hang trim feet. Chung ciing
hitu dung d6i voi cac khoang céch nho, chinh xac hon véi dai do nho hon. Nhiing
dung cu do nay c6 thé duoc sir dung dé thiét 1ap d6 phang cho nén, dinh vi tri cua vo
may va can chinh ddng tdm truc. Chung duoc st dung dé do su gidn no nhiét hay bat
ky dich chuyén nao theo thoi gian sau khi cac diém tham chiéu phi hop duogc thiét
lap. Chlng c6 thé do d6 phang, d6 thang va vudng goc cing vai cac phu kién va céac
dac tinh hinh hoc ma khéng c6 thiét bi do nao khac co thé thuc hién dugc ¢ cac
khoang cach I16n.
Sy bét loi cua dung cu quang hoc 1a thoi gian thiét 1ap va ky nang, su kién nhan caa
nguoi van hanh.

3.1.6. Sir dung ddng hd so gan é truc
Pay 1a dung cu do phd bién nhat va cac phuong phap nay cé thé thuc hién duoc hau
nhu tt ca cac nhiém vy can tam. Cac phu kién ¢ san trén thi truong cho cac khép ndi
l6m, cling nhu cac bd dd ga nho cho cac khdng gian hep, dam bao su hitu dung vo ddi.
Do chinh xé&c can tam c6 thé dat duoc cling véi chi phi thap.
Mot s6 phuong phap can tam sir dung dong ho so c6 thé ké dén gom: phuong phap
reverse, phuong phap Rim-face, phuong phap double radial, phuong phap face-face,
phuong phéap shaft to coupling spool method... Tuy nhién, trong dé phuong phap
Rim-face va Reverse 13 hai phuong phap phd bién thuong duoc st dung nhat va s&
duoc thao luan ky ¢ chuong sau.
Can chinh lazer 13 phuong phap reverse indicator don gian cling vai céac thiét bi do
lazer thay thé cho dong ho so. Céac dung cu do co lazer cé it hitu dung hon doéng ho so
& khoang 10 dén 20 lan chi phi.

3.1.7. Can chinh & diéu kién hoat déng (running alignment)
Phuong phap nay sir dung cac thiét bi do d6 rung dé dich chuyén may trong khi dang
hoat dong. N6 dam bao ng suit & khép ndi va bearing trong diéu kién nong.

3.2.  Lap ké hoach thuc hién chi tiét
Nhitng chién lugc phai ludn gitt mo khi 1ap ké hoach can chinh. 4 phan sau trinh bay
cac ky thuat lap ké hoach chi tiét:

- Thu thap thdng tin vé thiét bi.
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- Chuan bj cac dung cu do.

- Chuén bj céc cong cu

- Thuc hién kiém tra truéc khi can chinh may.

Chién lugc tét nhit s& khong ré rang cho dén khi thong tin vé thiét bi duoc thu thap.
3.2.1. Thu thap thong tin vé thiét bi

Pay 1a mot khao sat ¢é tinh hé théng dugce hoan thanh trudc hét boi néi chuyén qua

dién thoai, sau d6 bang viéc kiém tra cac ban v& va cudi cing l1a khao sat thuc té tai

hién truong. Cac goi ¥ cho viéc thuc hién gom:

1. Ai la nguoi giam sat hay la nguoi lién hé cong viéc trong qué trinh thyc hién
cdng viéc, vé nhan su, cap phép va phdi hop thuc hién?

2. Loai day truyén thiét bi: hai yéu té hay nhiéu yéu t6? may nén, hop sé, motor,
turbine, bom, quat, hay thiét bi khac...? thiét bi nam ngang, dung hay két hop ?

3. Cong suat va téc do quay.

4. Céc yéu t6 nao cua day truyén 1a cb dinh va yéu té nao thuong dugc dich
chuyén cho viéc diéu chinh can chinh? C6 thé dich chuyén tat ca cac yéu té
trong qué trinh can chinh khéng? Tha tu dich chuyén tét nhat cho day truyén
nhidu thiét bi Ia gi?

5. Loai khép ndi nao duogc sir dung ¢ thiét bi? Nha san xuat, loai, kich thudc,
khép néi truc tiép hay c6 spacer, c6 thong sé gidn né nhiét caa khép ndi khong
(prestretch) va vi tri caa khép néi néu day truyén cé nhiéu thiét bi. Néu truc
rdng (quill shaft) dugc sir dung thay thé cho khop néi thi trang thai né nhu thé
nao. Cac hub 16 ra ngoai hay bi che kin, dudng kinh téi da cua khap ndi va kha
nang lap dat cac thiét bi do 1a nhu thé nao?

6. Puong kinh truc hoic duong kinh xap xi truc 14 bao nhiéu?

7. Do cao cua tAm truc trén bé may gan nhat hay diém nén may ma co thé gay tro
ngai cho viéc lap dat xich quay truc.

8. Khoang cach doc tryc giita hai dau truc (DBSE) cua hai thiét bi gan nhau. Céac
yéu cau vé khe ho khép ndi 1a gi (khoang cach danh nghia gira hai coupling
hub)?

9. Khoang céch cua phan hé caa cac truc cing vai khép ndi dugc két ndi.

10.Khoang céch doc tryc giita cac tdm cua cac phan truc hé cia cac may gan
nhau.

11. C6 bét ky van d& hay kho khin nao vé viéc do ludong?

12. Cac loai bearing dugc stir dung trong cac may.

13.D6i Vvéi sleeve bearing, lwong doc truc tu do 13 bao nhiéu. Dbi vdi sleeve
bearing motor, vi tri tdm tur hay tdm hinh hoc la & dau?

14. Liét ké cac may ma truc ctia n6 khdng thé quay bang tay bang bo tra truc thdng
thuong hay turning gear.

15. Can tdm nguoi dugc thuc hién cung hay khéng cung véi lugng bu trir gidn no
nhiét? Néu lugng bl trir gidin ng nhiét dugc yéu cau, thi gié tri cua ching 1a bao
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nhiéu, ching c6 phai dugc do hay khong? Xét dén su dich chuyén boi nhiét,
thay tinh (hydrostatic), thuy dong luc hoc (hydrodynamic), momen (torque) va
gear0-climbing.

16. Néu lugng offset cho gidn nd nhiét can phai dugc do thi phuwong phap do kha
thi nhat 1a gi? St dung Essinger bar, optics, dodd-dymac bars, indikon probes,
Jackson water stand hay phuong phap khac? Su lya chon phuong phap thuong
phu thudc vao kha ning tiép can dén cac diém do va su sin sang cua thiét bi do.

17.Day truyén may can can chinh hién tai dang hoat dong hay dang ding? néu
dang chay, khi nao thi nd s& dugc dirng? néu dirng, khi nao né sé chay lai? mat
bao 1au sau khi khoi dong/dimg may dé dat dwoc trang thai on dinh vé nhiét
do?

18. Thiét bi 1a day truyén duoc lap méi va viéc can chinh duoc thuc hién lan dau
tién hay 1a can chinh lai mot thiét bi ma da va dang hoat dong?

19.C6 bat ky van dé gi duogc biét d¢én cung voi cac mdi ghép cua dudng ong, bé
tong, bé may hay cac tim dé , nén may hay cau tric gia do hay cac yéu té bén
ngoai khac khéng?

20. Day truyén may dugc dat trong nha hay & ngoai troi?

21.N6 duoc gan xudng dat hay o trén cao?

22.Kha ning dich chuyén may theo phuong ngang va phuong dimg nhu thé nao?
Chiéu day caa cac miéng shim hién hitu 12 bao nhiéu hay cac khdi nang dé cho
phép dich chuyén xudng 1a bao nhiéu? C6 cac bulong cong duoc lap dat san
hay khong?

23.Khoang khong gian sin c¢6 dudi thm may ¢ mdi dau cho viéc gan cac thiét bi
nang (con d6i) theo phwong dung 1a bao nhiéu? Néu cac vi tri tam khong pha
hop cho viéc kich 1én thi hdy xac dinh cac vi tri phu hgp khéac va c6 khong gian
cho viéc thuc hién. Néu viéc doi 1én 1a khdng kha thi thi hiy xac dinh cac
phuong phap nhic 18n kha thi sin c6 1a gi?

24. X4c dinh khéi lwong cua cac yéu té thiét bi.

25.X4c dinh kich c& va chiéu dai cac bulong chan, s6 luong caa mdi kich ¢ va
cac yéu cau vé luc siét d6i véi cac bulong nay. C6 bat ky bulong nao tya sat
khe ho 16 bulong hay khdng? Céc bulong c6 thé cho phép cat bst hay khong?

26.C0 bat ky hoi an mon nao hay khong... & khu vuc ma can st dung céc vat liu
dic biét cho bulong chan hay cac miéng shim? Vat liéu shim thong thuong 1a
loai thép khdng gi 304. Céc vat liéu bulong thong thuong la dang carbon steel,
hay thép hop kim grade 8 néu cac bulong bi xén bét dugc sir dung.

27.C06 céc loai shim dwoc cit sdn chuan ban trén thi truong ma phu hop hay khdng
hay can ¢ cac shim dugc ché tao riéng yéu cau khdng? c6 cac mau hay kich
thudc san c6 dé cho phép viéc cit trudc cac miéng shim cho cong viéc can tam
khong?
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28.C0 su rang buoc vé thoi gian khdng? Viéc can tam c6 nam trong hang muc
duong gang trong dot dai tu hay trong tién d6 dwoc xay dung khong? Néu co,
6 nhiéu hon mot ca 1am viéc dugc yéu cau hay khdng?

29.C6 bat ky cdng viéc nao khac ma phai dugc hoan thanh trong khu vuc lan can
ma c6 thé anh huong dén cong viéc can chinh khong? Néu c6 thi n6 duoc phdi
hop thuc hién nhu thé ndo? Cong viéc nao duge wu tién hon?

30.C6 bat ky bo gia nhiét hay thiét bi nao khac ma c6 thé anh huéng dén sy gidn
nd nhiét hay chi sé cua ddng hd do tir khdng? Néu cd, ching co thé dugc tat di
trong qua trinh thuc hién can chinh hay khéng?

31.Co6 bat ky tiéng on moéi truong, do rung, hoi, khi, nho giot cua chat long, ban
cat vé sinh, han, chay hay cac yéu té bén ngoai khac ma can cac hanh déng bao
V¢, tri hodn cong viéc hay gian doan cong viéc can chinh hay khong?

32.Néu dugc phoi dudi anh nang mat troi hay cac nguon nhiét khdng lién tuc
khéc, thi c6 kha ning 1ap cac tim chan hay khéng? Néu cong viéc tiép tuc dudi
diéu kién troi mua thi c6 thé c6 cac tim chan dé che chan muwa duoc dung san
trude hay khong?

33.Co du khdng gian ¢ gan thiét bi dé dat ban xép dé gitr cac hop cong cu can
chinh, c4c tim shim... hay khong?

34.Néu céc cdng viéc gan nhu tiéu ton hét 1 ngay hay 24h 1am viéc ma khong
hoan thanh, thi né c6 an toan dé cac cong cu ma khdng trong nom khong? Néu
khong thi su lwa chon phai dugc thuc hién giita 1 va 2h cong thém dé lay va
tiéu ton thém thoi gian ¢ ca cudi, cong thém mot hay 2h thiét 1ap cho ca méi
tuong (ng vai chi dinh mot nhan vién bao vé va bo cac cong cu ra va thiét 1ap.

35.Néu day truyén may hién tai c6 thdng sé can chinh tét va duoc can chinh lai
sau khi thdo ra va lap lai mot trong nhiing yéu t6 may, thi c6 kha thi dé tao chét
cho nhiing thiét bi nay truéc khi thao né ra néu chiing chua c6 duoc dong chot
san hay khdng? Néu viéc dong chét 1a khdng phi hop thi 1am thé nao dé tao ra
cac diém danh dau an khép clng véi mili vach dau dé cho phép dit thiét bi
nhanh chéng gan vi tri duoc can tam hay khong?

36. Thiét bj c6 lich sir bi hu hong ma c6 thé gop phan gay ra su sai léch thong sb
can tam hay khéng? Vi du c6 thé la rung dong, su mai mon cua bac dd, khap
ndi, hu hong seal, nat bearing housing hay hu hong cac bulong chan.

37.C6 su dich chuyén do gidn ng dang ké nao hay sy dich chuyén cua duong dng
gay ra sy sai léch can chinh d¢é ma khép néi hién hiru khdng thé bu dip duoc
ngay ca véi viéc can chinh tét nhit & trang thai nguoi cing véi luong bu trir
gian no nhiét sin cé tét nha hay khong? Néu vay, ¢ can xem xét thém dén viec
tang kha ning chiu dung sai léch can chinh cia khép néi nhu loai khap néi
mém, hay phai cai thién duong 6ng hay hé thong support ciia né hay khong?

38.Sai sb can chinh duogc yéu cau la bao nhiéu? Néu khong cé théng sé nao duoc
dua ra thi xem chuong s6 8.
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39.Khach hang c6 wu tién sir dung phuong phap lazer hay can chinh bang dong ho
so hay khong?

40. Su dich chuyén theo phuong ngang duoc giam sat nhu thé nao?

3.2.2. Swchuan bi vé cac dung cu do lwong

Truéc thoi diém dua ra sy chuan bi vé cac thiét bi do luong nay thi chién lugc can

chinh phai dugc quyét dinh va lya chon. Phan nay gia dinh rang phuong phap can

tam bang dong hd so s& duoc sir dung, thi ta can chuan bi nhu sau:

1. Xac dinh phuwong phap can tim tbt nhat dugc st dung- phuong phép reverse,
rim-face hay mot trong nhitng phuong phap khac. Phuong phap Reverse duoc
y&u cau bat ctr khi ndo n6 ¢ thé.

2. Chuan bj bo kit can chinh cuing véi cac chi tiét phu hop véi kich thude cua truc.

3. Kiém tra tat ca cac ddng ho so vé su dich chuyén tu do khong bi ket hay giat
cuc.

4. Xac dinh sai s6 dd g4 twong wng vai khoang cach duoc sir dung dé can tam.

5. Chuan bi san 2 ¢6ng ho so co dé tir hay d6 ga dé giam sat su dich chuyén theo
phuong ngang (ngay céa khi hé thong can chinh bang lazer duoc sir dung)

6. Chuan bi cac phu kién can thiét nhu xich g cho khép ndi 16n, cac thanh dai dé
c6 thé cat phu hop véi chiéu dai tai hién treong, cac khép ndi thém, bo ¢b dinh.

7. Néu sy gidn no nhiét duoc do tai hién truong thi thiét bi do nao can phai duoc
mang theo? Infra-red thermometers, thermocouple thermometers, essinger bars,
dong ho so duoc gan ¢b dinh I&n nén may, cac dau do tiém can, dung cu quang
hoc, lazers.

8. Giay va but chi dé ghi nhan dir liéu va lap ban vé.

9. Kha ning tinh toan — gidy hoa d6, thugc thang, may tinh.

10. Biéu db sai s6 dé xac dinh ngudng chap nhan duoc.

3.2.3. Chuan bi vé cong cu
Chuan bj tét vé dung cu dé do va kién thuc vé luong dich chuyén can thiét 1a dat duoc
mét ntra quing duong can tam roi. Mot nia con lai phai dich chuyén chinh xac theo 3
phuong cia may ma c6 thé ning hon khéi luong ciia mot cai nha. Cho nhiém vy nay,
ching ta can c6 cac cdng cu nang vat nang kem theo cac cong cu thong thuong.

1. Can thu thap du luong shim véi kich thuéc dung. Cac tdm shim thép khong gi
duoc cit trudc can dugc chuan bi trude. Hay kiém tra ki cac tam shim vé do
sach, loai bo céc vét 6 hay cong vénh cua céc canh shim.

2. Chuan bj mét vai dung cu siét cho cac kich thudc cua bulong chan, loai dau
mo, dang mii chup hay socket.

3. Dong goi bo dung cu chuan gom kim, channel lock, co 1é chir C, co 18, bo allen
key, bta, diia, gidy nham, thudc nhét, ¢ lam sach, dau va dé lau.

4. Chuan bi thiét bi quay truc nhu strap wrench, chain wrench, thanh bay loai nho.

5. Luya chon cong cu nang, cau, bay. Nhitng loai nay c6 thé la cac thanh bay Ion,
cac con doi thuy luc, palang xich hay cac thiét bi dinh vi tri dac biét.
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6. Néu khong c6 cac bulong cong nao duoc lip dat, thi hdy mang céc bulong cong
tam thoi nhu cac thanh ké go Ion, thanh kep chir C 16n, bo kéo xich hay cac san
pham diéu chinh theo phwong ngang khac.

7. Néu cac khop ndi can duoc lip dit hay loai bo, hdy mang céc bearing hay bo
c4o va binh go dung dé gia nhiét.

3.2.4. Céc cong viéc kiém tra & may trwéc khi can chinh

Gia thiét raing moi thir d3 dwoc chuan bi sén sang va ching ta mang tat ca dén may.

Trudc khi do hay dich chuyén moi thir thyc su, thi nhitng buéc Kiém tra sau day

can phai duoc thuc hién hay dua ra cac 1y do thuyét phuc dé khéng lam ching:

1. Néu may chua duoc dat 18n, hdy kiém tra bé may vé d6 phang cung véi thuéc
thang hay livo, mai bé hoic cac tam chan néu can.

2. Lam sach bé va phan dudi caa mdi chan may. Stra cac bé mat ngoai nay clng
vé6i dila dé loai bo cac vét 6, diém nhap nhd, gi sét va son.

3. Kiém tra nén may, bé d& va bé tong. Tim kiém cac vét nit, diém mon hay suy
giam khac.

4. Kiém soat qua trinh lock out va tag out. Xac nhan su cd lap thiét bi bang cach
thir khoi dong may.

5. Kiém tra hay thiét 1ap vi tri doc truc, xem xét luong dich doc ty do va cac yéu
cau khe ho gidn no nhiét caa khép néi.

6. Kiém tra cac kha niang vé co kéo duong 6ng. Néu nghi ngo, do luong co kéo
trén may bang dong ho so khi thao duong ong ra. Khic phuc hién tuong co kéo
duong 6ng.

7. Thuc hién can tam tho.

8. Kiém tra sy bién dang cua casing hay soft foot. Str dung dong hd so, thudc nhét
nhu duoc md ta trong chuwong sau. Khac phuc tinh trang soft foot truge khi tiép
tuc cong viéc.

9. Do luong run out & tit ca cac truc ma co thé tiép can dugc. Runout nhiéu hon
0.003inch TIR trén bé mat chinh xéac cua truc 1a da dé ding cong viéc can
chinh va stra chita rotor khac phuc hién tugng runout.

10. Déi vai cac thiét bi 16n st dung plain bearing, khoi dong bom dau va xac nhan
lai su tuan hoan cua no.

Khong phai tat ca cac budc duoc liét ké trén 1a duoc ap dung hét mdi khi nhan
nhiém vy can tam. Ddi vai cac cdng viéc can chinh dinh ky, thi ching ta khong
can thiét phai tuan theo checklist nay. Nhiing budc néu trén 1a nhitng budc chuan
bi cho viéc Ién ké hoach thyuc hién khi khong c6 duogc hiéu biét vé thuc té dbi véi
thiét bi. Su chuan bi tét s& dam bao rang cong viéc duoc thyuc hién binh thuong va
dung tién do.

3.3.  Cac lwu y khi thuc hién cong viéc can tam
3.3.1. Pam bao cac cong cu nay sach va trong trang thai tét
Nhitng cong cu thong thudng duoc st dung trong can chinh bao gdom:
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Péng ho so (dial indicator)

Thanh giit ddng hd so (indicator holder)

Gia can chinh.

Thanh cén chinh.

Dé tir cuing vai thanh vudng goc (Magnetic Orthogonal Level)

Pé tir cung véi thanh xoay dang c6 ngdng (Magnetic Bases With
Goosenecks).

o Guong c6 thé diéu chinh dugc.

o Lua chon cong cu cam tay tét.

o O 0O O O O

3.3.2. Pong ho so

Po vi tri tuong ddi.

Mat déng ho so quay dén vi tri 0 ctia mat chi thi.

Mt chi thi c6 méot dau do duoc ¢p boi mot 10 xo dé dam bao no ludn tiép
xtic véi bé mit do.

Khi dau do bi day vao, thi kim dong ho dich chuyén theo chiéu kim dong hod
va két qua thong s6 1a duong (+).

Khi dau do bj day ra, thi kim chi dich chuyén nguoc chiéu kim dong ho va
két qua doc la gia tri am.

Read Read
POSITIVE NEGATIVE
Displacement Displacement

Plunger Plunger

Movement Movement

TOWARDS AWAY from

Dial Dial

Hinh 3.1: nguyén Iy hoat déng ciia dong ho so
Dich truc song song tuwong (g tong véi chi so6 do: CO6 hai loai chi s6 do
ddng ho; thuc té va tong chi sé duoc do (TIR). Khi mot déng hd so dugc
chuan 0 trén mot tryc va quay 1800, thi két qua Ia la tong chi s6 do (TIR).
Luong dich song song thuc té cua tam truc 1a mot nira gié tri nay. Chi sé do
trén dong hd so dich song song theo ca hai mit cua truc, vi vay két qua tong
chi s6 do 1a gap 2 lan lwong dich thuc té.
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T|R=2xActual

Offset
‘ I

Hinh 3.2: Lwong ofset TIR va thuc té.
3.3.3. Gia do can chinh (Alignment Mounting Brackets)

Gi14 dd can chinh la bd phan ¢ dinh dugc st dung dé gifr déng hd so trén cac bd
phan cta khop ndi. Cac gia d& co thé duoc ché tao riéng cho mot may hay co thé
diéu chinh dé sir dung cho mot vai loai may khac nhau. Boi vi thuong co hang
trang loai tng dung khac nhau trong mdi nha mdy ma né lam chung ta nghi dén
viéc tao ra gia do co thé diéu chinh duoc. Viéc cung cép su diéu chinh gia do can
phai duoc thyc hién cho vira duong kinh truc va khoang cach khép ndi. Cac gia dd
phai dii ciing viing dé dam bao chi sd c6 tinh l3p lai du thdp dé giam thiéu sai s6
vong cua thanh d&. Mot s6 loai gia d& pho bién nhat c6 thé ké dén nhu dudi:

Simple Plate and Bar

Christmas Tree
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Pipe and Plate

% (\";

Chain Bracket

Hinh 3.3: cac kiéu gia do can tam

3.3.4. Puong dng

Céc lyc do tac dong cua duong dng thuong 1a yéu t gay ra cac hu hong boi sai
léch can chinh. Can chinh tinh mét thiét bi ¢ thé hoan hao nhung cac luc
duong 6ng co thé dé dang day vo may dén tinh trang thong s6 can chinh nam
ngoai ngudng cho phép. Do d6, viéc kiém tra toan bo hé thong duong ong la
can thiét trugc khi thuc hién bat ky qué trinh can chinh nao.
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Hinh 3.4: Buong ong ¢ trang thai ding truede khi ldp dat.

Thong thudng, can chinh déng tdm truc dugc hoan thanh trude khi duong dng
duoc két ndi. Puong 6ng sau d6 dugc gan vao thiét bi. Cac mat bich duong ong
phai song song véi va dugc can chinh cling véi cac mat bich thiét bi. Cac mat
bich phai thang hang khong c6 bat ky vat ké hay hd tro doc theo dudng 6ng.
Mot nguyén tic co ban can nhd 1a “ thay doi duong 6ng theo bom chtr ding
thay d6i bom theo dwong éng”. Néu can tdm truc thay d6i mot cach dang ké
(lugng thay doi cd thé chap nhan duoc 1a khac nhau véi ting tng dung nhung
néu sai léch 16n hon 2 mils thi thuong khdng cho cho phép; tuy vay ciing co
nhitng ttng dung 4mils van duoc chap nhan) thi sau khi duong dng duoc gan,
duong ong s& dugc ngat két ndi, cac luc co kéo dng duoc loai bo va toan bo
quy trinh bat dau lai tir dau. Ciing c6 nhirng truong hop, luc co kéo éng qua 16n
dan dén hu hong khép néi, bearing va hu hong truc. Trong mét truong hop ma
duong 6ng ctra hit cuia mot bom 16n van hanh & nhiét d6 cao khong dugc dd va
gitt mot cach phi hop thi né c6 thé 1am bé cta hit cua bom. Ban c6 thé hinh
dung cac méi quan tam vé an toan ma duoc néi dén boi hu hong nay cing Véi
chi phi stra chira va ton that san luong.
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Hinh 3.5: Hinh minh heoa
3.3.5. Ket bulong
Khong ¢ truong hop sir dung nao c6 dugc thdng sé can chinh hoan hao sau
mot thoi gian hoat dong néu cac bulong giir than may c6 khiém khuyét. Té hon
nira 1a ctng voi khiém khuyét nay s& khéng cho ban cé thé can chinh may mot
cach phu hop. Bolt bound la thuat ngir duoc sir dung dé mé ta tinh trang khe ho
khong du gitra bulong gitr va 16 chan may dé cho phép can chinh theo phuong
ngang va doc truc. Giai phép tét nhat cho tinh hudng d6 13 dwa may vé xudng
va khoan 18 di rong dé cho phép viéc dich chinh theo phuong ngang. Nhiing gi
thuc té thuong xay ra nhét 1a cac bulong nay duoc gui dén xuéng va cat bot dé
giam dudng kinh xubng. Viéc nay hoan toan duoc chap nhan mién 1a luong cat
bot khéng qua chiéu sau téi thiéu cia ren. Cac bulong ciing can phai thang
cung vai doan ren sach va khéng bi an mon. Baéi vi cac bulong doi hoi mot luc
cing nhat dinh dé ép chat va vi vay no can thiét phai co du do bén dé tao ra lyc
ging ay.
Néu ban quyét dinh nai rong hay khoan rong 16 ciia chan may, hay st dung cac
16ng dén day hay ctng hon ciing véi bulong.
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Hinh 3.6: Quan sat khe hg bulong ¢ chan may.
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NEMA Motor frame—foot pad sizes

4in. X 4 in. footprint

13/16 in. hole diameter
5/8 in. bolt
188 mils total diametral clearance

3.5in. X 3.5 in. footprint

21/32 in. hole diameter
1/2 in. bolt
156 mils total diametral clearance

2in. x 2 in. footprint
2 in. X 1.5 in. footprint

13/32 in. hole diameter
5/16 in. bolt
94 mils total diametral clearance

2.5in. X 3 in. footprint

2.51in. x 2.5 in. footprint

17/32 in. hole diameter
3/8 in. bolt
156 mils total diametral clearance

3in. X 3 in. footprint

17/32 in. hole diameter
3/8 in. bolt
156 mils total diametral clearance

Hinh 3.7: Tiéu chudn Nema

Bolt Diameter Hole Hole diameter Clearance
516 in. 0.313 13/32in. 0.406 0.094
3/8 in. 0.375 17/32 in. 0.531 0.156
1/21in. 0.5 21/32in. 0.656 0.156
5/8 in. 0.625 13/16in. 0.813 0.188

Hinh 3.8: Cdc bulong, dwong kinh 16 va khe hé dwong kinh.
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Hinh 3.9: Cdc buloong dirot cdt bét than bulong.

3.3.6. Shim
C6 nhiéu loai shim khac nhau c6 thé dugc sir dung dé phuc vy can chinh theo
phuong dung. Thép cac bon, thép khong ri va dong thau I1a nhitng vat liéu
thuong duoc ding 1am shim phé bién nhat. Ciing c6 nhitng tim shim bén sin
trén thi truong duoc cat trudc hoic & dang tim. Shim 1y tuong cho moi trudng
hop 1a shim bang vat liéu thép khdng gi dugc cat trudc. Ching sin ¢b Véi céc
kich thuéc tir 1mil dén 150 chiéu day. Cac miéng shim hay cudn shim dugc
dan nhan theo chiéu day danh nghia, thong thuong sir dung thuéc cap dé kiém
tra d6 day thuc té cua ching. Néu ta st dung lai cac shim c6 sin thi phai dam
rang chang sach, phang va khéng bi ban. Cac miéng shim can c6 cung kich
thudc nhu chan ctia may. Vat liéu shim nén la thép khéng gi 316 (304 SS bi an
mon trong moi trudéng nude ¢o chia clo).
3.3.7. Soft foot

3.3.7.1. Vi sao phai khic phuc soft foot?
MGt trong nhiing van dé thuong gap khi can chinh may quay do 1a van dé lién
quan dén vo may dén bé may. Khi may quay duoc dit trén bé cia nd, mot hay
nhiéu hon mot trong nhitng chan may khéng tiép xuc tot véi bé miat cua khung
bé may. Piéu nay co thé bi anh huong bai khung bi bién dang hay bi cong, vo
may bién dang hay bi cong, viéc gia cdng chan may khéng phu hop, viéc gia
cong bé may khong pha hop hay su két hop cua ca khung bi bién dang va vo
may bi bién dang. Van dé nay thuong duoc biét dén cling vai khai niém goi l1a
Soft foot. Soft foot thuong mé ta bat ky tinh trang ndo ma & d6 bé mat tiép xtc
kém hoac khdng tiép xuc xay ra giita phan phia dudi cua chin may va noi ma
ching tiép xuc trén bé may hay khung may. Céac van dé vé soft foot dudng nhu

Trang 53



Bién Soan: Ng6 Van Dinh, ky sw co’ khi, Phong Ky Thuat, Nha may dam Phu My.

http://www.baoduongcokhi.com

nghiém trong hon trén cac bé may dugc gia cong trai ngugc Vai cac bé may
dugc dic. Bé may dugc gia cong thudng duoc 1am tir nhiéu phan két hop lai
nhu dam chit 1, ng cau trdc, clng nhiéu bo phan khéc. Nhitng bo phan nay sau
d6 duoc han lai voi nhau dé tao thanh khung. Co héi dé cit dung mot goc 450
hay 900 va han ching lai véi nhau dé dam bao moi thir phang, vudng géc va
trén cing mot mat phang 1a diéu rat kho thuc hién dugc. Tuy nhién, cac vo
may, bé may duc ciing khong tranh khoi cac van dé ndy. Ngay ca cac tam chan
duge duc va chan may sau d6 duoc gia cong thi kha ning trong qua trinh 1ap
dat khung bi bién dang khi dat 1én bé bé tong tao ra van dé soft foot 1a van c6
kha ning xay ra. Tai sao ching ta lo lang vé hién tuong nay? C6 mét vai ly do
quan trong giai thich cho viéc tai sao chiing can duogc khic phuc nhu sau:

1) Phu thudc vao chudi cac bulong chan duoc siét xuéng, tam quay cé thé bi
dich chuyén dén nhiéu vi tri khac nhau, gdy ra luong sai léch dang ké khi ¢
gang can chinh thiét bi.

2) Viéc siét xudng bat ky bulong chan nao ma khéng tiép xdc tt s& 1am cho
vé may bi bién dang 1am sai léch céc gia tri khe h quan trong trén cac bo
phan quan trong nhu bearing, bo lam Kin truc, pump wearing, seal lam kin
giita cac cap nén, rotor tir hay khe ho air gap & motor. ..

3) Theo thoi gian do rung “du” trong may sé& bat dau 1am long cac bulong chan
va cac shim ¢ chan co kha nang bi vang ra khoi chan gay ra tinh trang soft
foot. Cung voi viéc néi long cac bulong chan thi kha ning thong sb
alignment s& bi dich chuyén dén gia tri khéng mong mudn.

4) Céac vling ttng Xuat cao dugc cuc bo trén vo may bat dau dat dén chu Ky moi
cua vat liéu gay ra nut vo may.

5) Chan bj long, rung dong trong may s& gay ra mai mon chan vé may va bé
mat tiép xuc cia bé may.

Hinh 3.10 trinh bay mat dudi bearing housing cia bom chiu dung hu hong
dang ké bai tinh trang soft foot va lugng shim khong dong déu dudi bé bearing
trén truc 16n khong tiép xdc tot voi mat dudi cia bearing va luong shim khdng
déu duoc gan dudi gitra vo may va khung may. Hinh 3.11 trinh bay mot tam
shim dudi khung gdi bearing trén mot quat 16n ma khong tiép xdc véi khung
g6i bearing. Sau khi tinh trang soft foot dugc khac phuc, do rung giam xudng
400%. Hinh 3.12 trinh bay cac tdim shim bi long dudi khung may nén noi ma
cac bulong chan bi long boi tinh trang soft foot. Mot lan nita, d6 rung giam
dang ké sau khi van dé soft foot duoc khic phuc.

Moi ngudi thuong mac 15i khi hinh dung tinh trang soft foot & may gién nhu
truong hop mot chan cia mot cai ban bén chan bi ngan. Cach hoan du nay qua
don gian va khong phan anh dang ban chét cua nhitng gi xay ra thuc sy ¢ thiét
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bi. Chan cta ghé nhin chung dang tao ra diém tiép xdc 1én san nha. Néu cac
chan cua may quay chi dang tiép xuc diém thi moi van dé soft foot c6 thé duoc
khic phuc bang cach st dung 3 chan con lai nhu dugc biét dén trong cai gia 3
chan. Piéu quan trong la ching ta phai nhan ra ring cac chan thiét bi cua ching
ta dang khong tiép xuc diém. Thay vi c6 4 hay nhiéu hon cac bé mit chan
phang dudi vo may cua ching ta dang c6 ging khép véi 4 hay nhiéu hon cac bé
mat phing trén bé may. Bay gio, co hoi cho tat ca 4 bé mit dudi vo may phang
va cd clng mit phang va ca 4 mat phing trén dé 1a phang va cing mit phang 1a
thuc sy hiém xay ra. Thong thudng ching ta ¢6 géng dé 1am tiép xtc phan dudi
ctia chan may dén diém tiép xdc trén bé may, mot cach khong song song, bi
con, tinh trang khe hé hinh ném ton tai ma khéng thé khic phuc ciing véi céc
miéng shim dang phang.

Hinh 3.10: Khung dé duwéi cua bearing ¢ bom can phdi xi 1Y lai bé mdt da bi huw hong
do tiép xtc khong tét véi khung cuia né.

Ngoai ra, kha nang thuong xay ra nhat la tinh trang soft foot ton tai o tat ca cac
diém chan may. Bay gio ching ta khéng thé noi rang thiét bi cia chung ta dang
nam ty do trén khong gian, ma chi rang cac chan khong co dugc tiép xuc tét
véi bé may. Cac tinh trang khac nhau c6 thé ton tai. Thiét bi c6 thé Iac doc theo
duong chéo gdc hay c6 thé lac tir mat nay qua mat kia hay tir dau nay dén dau
kia. Khong phai 1a khdng phd bién khi thay rang 3 trong s6 bon chan nhéc lén
va chan con lai ép chat xudng. N6 c6 thé c6 tiép xtic dudng & cac chan phia DE
va cac canh phia NDE c6 khe ho.
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Hinh 3.11: Tdm shim bj léng duwéi chan cua bearing cia quat bj tinh trang soft foot.

Vdn dé vé soft foot.
3.3.7.2. Cic buéc khic phuc tinh trang soft foot
C6 4 budce co ban cho viéc phat hién va khac phuc tinh trang soft foot nhu duoc
minh hoa trong hinh 3.13 dén hinh 3.14:
= Budc 1: Logi bé bdt kp i#ng sudt trong vé may va bé may. Néi long céac
bulong, logi bé céc tam shim, va 1am sach.
= Buwdc 2: Kiém tra tinh trgng rung ldc vé mdy va do cdc khe hé xung quanh
cac chan may.
= Buwdc 3: Lap ddt cdc shim ding.
» Buwdc 4: X4&c nhan lgi tinh trang soft foot da duwoc khdac phuc.
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Budc 1: loai bo bat ky tng suat trong vé may va bé may.
Nai long céc bulong, loai bo cac tam shim, va lam sach.

S/

S~

.

Nai long céc bulong, loai bo cac tam shim, va lam sach.

« Néu thiét bj dang hoat dong trong mot
thoi gian va c6 cac tim shim dudi chan
may va ban gia dinh rang soft foot chua
duoc khic phuc, thi hdy loai bo tat ca
cac tam shim dang ton tai va thiét lap lai
mat phang cho vé may va bé may.

« Lam sach mat dugi cuia mdi chan may
va cac diém tiép xUc trén bé may. Loai
bo bat ky bui, gi sét hay cac tam shim cii
bén dudi cac chan. Néu can thiétsi
dung mot vai loai ¢4 mai hay gidy nham
min khoang 80 grit dé 1am sach cac bé
mat dudi cua chan may va cac diém tiép
xuc (d6i khi duoc goi 1a cac miéng pad)
trén bé may.

« Lip cac bulong chan nhung dung siét
chat ching. C6 gang dua vo may vé tam
ctia mdi 16 va can chinh so bo thiét bi.

Hinh 3.13: logi bé cac tdm shim dang ton tai dwdi chan, 1am sach bé mat.

Budc 2: kiém tra tinh trang rung lac vo may va do cac khe hd xung quanh cac chan

may.
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e \/6i cac bulong chan da duoc
loai bo hoan toan, hay rat long
dué6i cac 15 bulong, kiém tra
dé xem thiét bi cd bj lic tir g6c
nay qua goc khac, dau nay dén
dau kia, mit nay dén mat
khac. Néu co thé, xac dinh
xem vo may cO khéop véi bé
may t6t hon & mot vi tri so véi
cac vi tri khac khong. Gitr may
& ding vi tri d6 bang céach siét
chan mot hay nhiéu bulong va
do 4 diém xung quanh mdi 15
bulong con lai cung véi thudc
nhét va ghi lai thong s do &
mdi diém chan may con lai.

e Cung Vai cac bulong dugc dat
vao 16 nhung khoéng siét do 4
diém xung quanh 156 bulong
bang thudc nhé va ghi nhan lai
thong so.

Po xung quanh cac 15 bulong va ghi nhan théng so.

[ AN

/]|

FOT/Z ndn)/ \ ™~ BOED
|5' 5 010 0~20
| 15, 0
150
50 12 20 .
th_ - EC_?J 4<-}n
Ny S/

Hinh 3.14: Soft foot- budc 2: do khe hé ¢ 4 diém quanh méi bulong chan bang thuréc

nhét.
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Loai bo tinh trang soft foot dudi
mdi chan bang cach lap cac shim
dang chit U (néu ban cd khe ho
bang nhau ¢ 4 diém do xung quanh
15 bulong) hay bang xay dung shim
bac hinh ném cung véi cdc shim
hinh L hay J hay strip va lip dat
cac ném dac biét dudi moi chan ma
can khic phuc. xem céc hinh dang
shim bén dudi.

Néu ban phai xay dung shim hinh
ném cung vai cac shim hinh L hay
J hay strip, nhiéu nhat c6 thé, thi
hdy duy tri bién dang bén ngoai
cua cua shim hinh chir U khi ban
xép cac miéng shim lén nhau. Sau
d6, ban co thé phai lap thém cac
miéng Shim dudi chan d6 dé thay
d6i chiéu cao hay duong tiép xdc
ctia vo may khi ban can chinh thiét
bi. néu c4c tam shim soft foot dugc
gia cong chit va dugc xép cung véi
nhau theo dang chit U, ban c6 thé
dé dang thdo cac tam shim soft
foot va dat thém céac tam shim 1én
trén hay dudi cac tam shim nay va
lip thém toan bo khéi lip ma
khong thay doi su sap xép cua cac
tam shim soft foot trudc do.

Shim
Cat trudc.
Shim
chir U

Ls, Js hay strips

chtr J

dang Shim dang Shim
chir L

Lueu y: sau khi ban ldp ding shim dwdi mét
chan, cd thé gilp cho viéc cam nhdn hién
twong soft foot co dwoc loai bo hay khong.
Pé lam diéu nay, dau tién siét chat céc
bulong bdng tay, dat mét co 1é lén ddu
bulong va c6 gdng siét chat nd moi céch.
Néu bulong siét chat mét cach nhanh chéng
(vi du ban chi phdi quay co 1é 1/8 vong hay it
hon) thi van d@é soft foot c6 16 da duoc khdc
phuc. Néu tuy nhién ban phdi thuc hién ¥
hay % vong quay bang co 1& va chan cam
thdy van khong cé dinh thi vdn dé soft foot
van ton tagi va ban phdi cé gdang cing Véi
nhitng tdm shim khac.

dugc  Str dung Tin snip dé cac cac phan shim dugc cit trude thanh dang

dang Shim dang

chir U Strips

) & ) @ o

Hinh 3.15: soft foot — buwéc 3: lap ddt cdc shim ding.

Budc 4 xac nhan lai tinh trang soft foot da duoc khac phuc.
Xéc nhan lai soft foot hay van dé bién dang vo may, khung da dugc loai bo bang

mot trong nhitng phuong phap sau:

- Phuong phap nhiéu bulong - sir dung nhiéu dong ho so.
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- Phuong phéap nhiéu bulong - sir dung 1 déng ho so.
- Phuong phap truc di chuyén.
- Phuong phap mét bulong — mot déng hd so.

Hinh 3.16: Soft foot- budc 4. Kiém tra dé nang hay dich chuyén.

Thur thach that sy d6i vai viéc khac phuc tinh trang soft foot (hinh 3.17) 1a phai
dam bao su tiép xdc doc qua truc cua mdi bulong chan. Mot cach 1y tudong thi
s& tot nhat dé dat duogc tiép xtc dang hinh vong xuyén ¢ tat ca khu vuc quanh
mdi 15 bulong nhung diéu nay can gia cong cac tam shim c6 hinh con ma sé
can su kién nhan cua nhitng ngudi thuc hién né. Tuy nhién, c6 mét lwong nho
ngudi Ma sin sang bo thoi gian dé lam diéu nay dé dam bao chat luong cong
viéc duoc hoan thanh tét.

3.3.7.3. Xac dinh rang van dé soft foot da dwoc loai bé
C6 maot vai phuong phap dé kiém tra xem tinh trang soft foot c6 duoc loai bo
hay chua. Boi tinh chat phuc tap cua vo may va bién dang cua khung da, doi
khi, phuong phap tot nhat can mot vai diém trén vé may duogc giam sat su dich
chuyén. Néu diéu nay la khdng kha thi thi mot diém trén vo may c6 thé dugc
gidm sat trong khi mét vai bulong duoc néi long. Phuong phap khac la phai
giam sat su dich chuyén cua cac truc may trong khi néi long mét hay nhiéu cac
bulong chan (hinh 3.18 dén hinh 3.25).
Nhiéu bulong — Phwong phap sit dung nhiéu dong hé so (phwong phap
dwgc wu tién)

Siét chat tat ca cac bulong giir chan may ¢ ding vi tri.

Gan 1 d¢6ng hd so & mdi vi tri bulong giit chan may. Chan dong hd so duoc géa
trén bé may hay dé va noi ma kim do ctia ddng hd so gan cac 15 bulong nhét c6
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thé, dam bao rang dau déng ho so cham vao mat trén cua chan va set 0 cho
ddng hd so & ving gitra caa ddng hd nhé trong mat dong hd so.

N&i long bulong ma vi tri d6 tinh trang soft foot nghiém trong nhat va xem hién
thi ddng hd so ¢ chan d6 xem luong dich chuyén 1a bao nhiéu. Néu nhiéu hon
2-3mils dich chuyén thi c6 18 van dé soft foot dang ton tai & vi tri chan nay
nhung hay khoan lam bat ky diéu gi. Hay dé bulong nay long.

N&i l6ng bulong khac ciing véi viéc quan sét hién thi caa dong hd so & c4c vi
tri chan d6 va cling xem dong hd & vi tri chan dau tién xem c6 bat ky dich
chuyén thém gi khong. Néu c6 nhiéu hon 2-3mils dich chuyén duoc phat hién
khi bulong nay dwgc néi long va khoang 2-3 mils dich chuyén duoc phat hién &
dong ho dat tai vi tri dau tién ma da duoc néi long thi cd 18 sy bién dang dang
xay ra chéo qua nhiing bulong nay nhung ciing hiy khoan 1am bat ctr diéu gi
hay dé cac bulong nay ¢ trang thai long.

Tiép tuc noi long mdi bulong trong sé cac bulong con lai ma dang giir vo may,
quan sat cac dong hé & mdi bulong dugc néi long va quan sét bat ky su dich
chuyén thém. Quan sat can than déng hd so bai vi mdi goc c6 thé cao hay thap
hon khi mbi bulong dwgc néi long ra, cung cap cho ban bing ching vé su bién
dang khung theo dudng chéo hay bién dang doc theo mit bén dang xay ra.

Khi tt ca cac bulong dugc néi long, xem lai nhitng gi ban giam sat duoc khi
mdi bulong duoc ngi long néu chi mot ddng ho so chi ra thdng sé nhiéu hon 2-
3mils dich chuyén thi c6 IZ tinh trang soft foot chi xay ra tai vi tri chan d6 théi.
Hay loai bo bat ky tim shim nao dudi chin d6 va do lai 4 diém xung quanh 15
bulong bang thudc nhét va lap dat mot tim shim phang hay hinh ném dé khic
phuc tinh trang phét hién dugc. Néu nhiéu hon 2-3mils dich chuyén duogc phat
hién & mot vai vi tri bulong, thi cé 18 van dé soft foot m&i mét trong sé céac
chan d6. Hay loai bo cac tAm shim duédi cac chan d6 va do lai 4 diém quanh cac
16 bulong bang thuéc nhét va lap dat cac tim shim phang hay hinh ném dé
khac phuyc tinh trang vira phét hién.

Lap lai quy trinh néu viéc khac phuc thém 1 can thiét.

Phwong phap nhiéu bulong — sir dung 1 dong hé so (wru tién thir 2)

1) Siét chat tat ca cac bulong chan may .
2) Gin mot ddng ho so & vi tri bulong c6 tinh trang soft foot nghiém trong nhat.

Dé cua dong hd so gin trén bé may va dit dau do cua dong hd gan vi tri 16
bulong nhat c6 thé, dam bao rang dau do cham Ién mat trén cia chan may va
set 0 cho ddng hd & dai gitra caa ddng ho.

3) Néi long bulong ma & d6 ddng hd so dugc gan, quan sat mat ddng ho & vj tri

chan d6 xem c6 dich chuyén khong. Néu nhiéu hon 2-3mils dich chuyén thi c6
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I& van dé soft foot dang ton tai & Vi tri chan nay nhung hay khoan lam bat ky
diéu gi. Hay dé bulong nay long.

4) Néi long bulong khéc trong khi quan sat ddng hd so & vi tri chan dau tién xem
c6 bat ky dich chuyén nao khdng. Néu lugng dich chuyén thém khoang 2-3mils
dugc ghi nhan khi bulong nay duoc néi 16ng thi ¢6 kha ning mét s6 bién dang
dang xay ra doc theo hai bulong niay nhung khoan hiy lam gi. Hay dé cac
bulong nay long.

5) Tiép tuc nGi long mdi trong sé céc bulong con lai ma dang gitt vo may, xem
d6ng hd & vi tri bulong dau tién va quan sat xem cd bat ky dich chuyén thém
nao hay khong. Hay quan sat can than déng hd so boi vi méi géc co thé ting
hay giam khi mdi bulong dugc ndi 1ong cung cap ca bing ching hudng dén
viéc sy bién dang khung theo dudng chéo hay theo canh bén dang xay ra.

6) Khi tat ca cac bulong duoc ndi long, xem lai nhitng gi ban da ghi nhan duoc
khi mdi bulong dugc nai long. Néu nhiéu hon 2-3mils dich chuyén da xay ra
khi chi mét trong nhirng bulong dugc nagi long thi cé 1€ tinh trang soft foot dang
chi xay ra ¢ bulong d6. Loai bo bat ky tim shim nao dudi mdi chan d6 va do lai
4 diém xung quanh 15 bulong bang thudc nhét va lap thém cac tim shim phang
hay hinh ném dé khac phuc tinh trang soft foot vira ghi nhan. Néu lugng dich
chuyén 2-3mils dich chuyén da duoc biét dén khi mét vai bulong dwoc néi
léng thi c6 thé tinh trang soft foot xay ra & mot trong nhitng chan nay. Loai bo
bat ky cac tim shim soft foot dudi cac chan nay va do lai 4 diém quanh vi tri
bulong chan bang thudc nhét va lap cac tim shim phing hay hinh ném dé khic
phuc tinh trang vira ghi nhan.

7) Lap lai quy trinh nay néu tinh trang soft foot van chua duoc khac phuyc.
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Soft foot example
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Hinh 3.17: Vi du vé soft foot.
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Hinh 3.19: CAc tdm dé dwoc 1am sach trén khung bé may cia bom.
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Hinh 3.20: Lam sach chdn bom sir dung gidy nham 180 grit xung quanh thanh thép
day 1/8inch va kéo truot truée va sau dé 1am sach bé mdt bén duwdi chan may va mat
dé cua bé cung mét luc.

Hinh 3.21: Miéng shim hiéu chinh soft foot.
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Hinh 3.23: Cac tam shim hiéu chinh soft foot.

c. Phwong phap dich chuyén truc (wu tién lya chon thir 3)

1) Siét chat tat ca cac bulong chan may.

2) Gan dd ga lén mot truc va gan dong ho so trén dinh cia truc khéc va set 0 cho
ddng ho & gitra dai do ciia dong hd.

3) Néi long tuan ty mot bulong va quan sét su dich chuyén cua kim dong ho khi
mdi bulong dugc noi long.

4) Néu nhiéu hon 2-3mils dich chuyén khi chi mot bulong dugc nai long thi co 18
tinh trang soft foot chi xay ra ¢ tai chan dé. Loai bo bt ky shim soft foot nao
dudi chan d6 va do lai 4 diém quanh bulong chan bang thuéc nhét va lip shim
phang hoic shim dang ném dé khac phuc tinh trang vira ghi nhan duoc. Néu c6
nhiéu hon 2-3mils dich chuyén dugc ghi nhan khi mét vai bulong dugc noi
long, thi ¢6 18 tinh trang soft foot & mot trong nhitng chan nay. Hay loai bo tat
ca cac shim soft foot dudi cac chan nay, do lai 4 diém quanh cac bulong chan
bang thudc nhét va lap cac tim shim phang, hinh ném dé khic phuc tinh trang
soft foot ghi nhan dugc.

5) Lap lai quy trinh néu can.

d. Phuong phap 1 bulong — 1 ddng ho so (lwa chon cudi cing)

1) Siét chat tat ca cac bulong chan tai cac chan may.
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2) Pt dong hd so & mot trong nhitng chan voé may. Pé cua dong hd so gan xuéng
bé may va dat dau do ddng hd so gan 15 bulong nhat c6 thé, dam bao rang dau
do dang cham vao mit trén ciia chan may va set 0 cho déng hd & giira dai do.

3) Néi long bulong ma & d6 ddéng hd so duogc dit, quan sat ddng hd so & chan do
xem c6 bt ky dich chuyén nao hay khdng. Néu luong dich chuyén nhiéu hon
2-3mils thi c6 I& tinh tang soft foot van dang duy tri ¢ chan d6. Loai bo bat ky
tam shim nao dudi chan dé va do lai 4 diém quanh 15 bulong bang thudc nhét
va lap thém céc tim shim phang hoic ném dé khic phuc. Sau d6 siét chit lai
bulong nay.

4) Lan luot dich chuyén dong hd so dén mdi mot chan, néi long bulong d6 va
quan sat su dich chuyén cua doéng hd so. Néu luong dich chuyén nhiéu hon 2-
3mils thi c6 & tinh tang soft foot van dang duy tri & chan d6. Loai bo bat ky
tam shim nao dudi chan dé va do lai 4 diém quanh 15 bulong bang thudc nhét
va lap thém céc tim shim phang hoic ném dé khic phuc. Sau d6 siét chit lai
bulong nay.

5) Lap lai quy trinh néu can thiét.

Khi soft foot dugc khic phuc, cac miéng shim s& duoc nam & dé cho phan con lai cua
quéa trinh can chinh. Ching ta c6 thé thém vao nhiéu shim hon sau d6 dé thay doi
chiéu cao hay dinh ctia vo may nhung cac shim nay duoc sir dung dé hiéu chinh tinh
trang soft foot s& dugc giit nguyén. Nhu dugc minh hoa trong hinh 3.24 dén hinh 3.26,
tinh trang soft foot ¢ thé xay ra & cac bo phan khac cua may bén canh ban than voé
may, trong trudng hop nay, nd la khdi d& cua bearing va bé dd caa nd. Hinh 3.27 trinh
bay bearing turbine ciing véi tam duoc bat bulong dén vo binh ngung. Co sy tiép xuc
khong déu gitra tim d& phuong ngang va mat bich cua vo condenser. Cac shim soft
foot phai duoc lap & day dé cung cap du tiép xc nham dat dugc d6 cimg phuong
ngang mong muén.

Hinh 3.28 dn hinh 3.31 trinh bay gia d& bearing khac ma khong tao ra du tiép xdc.
Hinh 3.28 trinh bay mit dudi cua tim gbi duc phia dudi. Luu ¥ rang n6 qua rong. Dé
xéc dinh vi tri casting thap hon khong cham vao bé , shim day 5mil dang strip sau d6
duoc dit vao ving tiép xdc, bo bearing dugc dit xudng va cac bulong duogc siét chat
vira du lai. Sau khi néi long cac bulong va loai bo khéi d& casting thap hon, luong sai
léch dugc do sir dung mot dng co chua plastigage nhu dugc trinh bay trong hinh 3.30.
Céc shim sau d6 duoc 1ap vao vi tri khe hé qua 5mils. Hinh 3.31 trinh bay kiém tra lift
check trén khéi d& dé dam bao van dé thiéu su tiép xdc dugc khic phuc.
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Hinh 3.25: Kiém tra s nhdc 1én ciing véi dong hé so ga tai chan may.
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Hinh 3.27: C&c shim soft foot dwroc ldp dat tai Cac tdm do phirong ngang ciia bearing
o turbine
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Hinh 3.29: Ldp dat cac miéng shim va plastigage dé kiém tra tiép xuc.
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Hinh 3.31: Kiém tra nhac khi lap dat cac shim khac phuc tinh trang khdng tiep xuc.
3.3.8. Runout ciia truc va khép néi

Runout 1a thuat ngir dugc sir dung dé md ta tinh trang ma ton tai khi bé mat quay
khong khdng hoan toan tron so vai tdm hinh hoc cta nd. Tinh trang khong tron nay
thuong gap khi 1am viéc clng véi truc quay va khép ndi. Cac chi s6 do bang dong hod
so 1a cach dé dang nhét dé giai thich thdng sb run out nay cé dat hay khang.
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Bent Shaft Coupling Bore Off Center

——p]

Coupling Out-of-Round Skewed Coupling Bore

Hinh 3.31: Hinh minh hoa do run out tai dau truc.
Do runout

1. Dau bdi tron can phai cung cép trude khi quay truc. Néu viéc d6 khong thé
thuc hién duoc thi phai cho dau boi tron 1én bac dé tranh lam hu hong bé mit
bac. Thong thuong trong qué trinh phuc hoi lai, cac bearing s& duoc boi mot
I6p dau bao quan nhu STP. Loai dau nay s& cung cip du kha niang boi tron cho
cac bearing khi truc dugc quay bang tay trong qua trinh can chinh.

2. Ga dé tir 1én housing trén coupling. St dung ¢6 ngdng, dinh vi tri ddng ho so
trén tryc. Set 0 cho dong hd so va quay truc ghi nhan gia tri run out sau mdi
900. Lap lai quy trinh nay ddi véi viéc kiém tra trén khép noi.

3. Gia tri run out 12 qua 16n néu bat ky chi sé do nao vuot qua 2mils cho ca khép
ndi va truc ciia cac may hoat dong ¢ téc d6 3600rpm hoic hon. O cac may toc
do thap, gia tri run out Ién hon c6 thé vin dugc chap nhan nhung tot nhat Ia
nén giit & gia tri nho nhat cé thé.

Gidi han gia tri runout :
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Maximum
Shaft speed recommended
runout
0-1800 rpm 5 mils (0.005 in.)
1800-3600 rpm 3 mils (0.003 in.)
3600+ rpm 2 mils (0.002 in.)

Hinh 3.32: Do runout mat rim.
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Hinh 3.33: Kiém tra runout trén bé mat face

—w e

Hinh 3.34: Po gid tri runout trén phan truc truyén déng dai giiza cac bearing.
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Hinh 3.35: Po runout trén mdt sau coupling hub cia khép néi banh rang dwoc gen
trén steam turbine.

Hinh 3.36: Do runout ¢ mat sau cia gear coupling hub dwoC gan véi may nén.
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Hinh 3.38: Po runout trén truc truyén déng ding ¢ trén mét khép néi ren.
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Hinh 3.39: Po runout trén truc truyén dong twong tw ¢ gan dinh truc.

rFa
Hinh 3.40: Po gid tri runout trén truc ngen stub shaft.
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Hinh 3.41: Kim logi bi bong ra ket giiza hai bé mat tiép xdc cua stub shaft
3.3.9. Sai s6 do thanh ga (Bar sag)
= Bar sag la sai s6 duoc tao ra boi trong luc c6 duoc khi thanh gé can chinh
huéng dén bé mat do & vi tri goc 12h va xa bé mat truc & vi tri 6h. Luong
sai léch bi anh huong bai ca do cing vitng cua dd ga va khéi luong dat 1én
no.
= Quy trinh kiém tra sai s6 Bar sag: Gan thanh chi 1én mot doan éng ma c6
thé dugc do ¢ ca hai dau clng véi khdi V. Ga dong hd so 1én thanh bar.
Quay 6ng 1800, thdng sé trén dong ho chinh 1a tong chi sé do sai 1éch sag
(T.LR).

Indicator Bar Sag Check

I \ ET.I.R BAR SAG

b I §

-

7’

V - Block Support

Hinh 3.42: Kiém tra sai s6 d6 ga trén khéi V

Ghi nhan thong sé 1a “BAR SAG TIR”. Mo ta va dan thong s6 nay I1&n bo d6 gé cho
viéc tham khao vé sau. Gia tri sai léch thuc té 1a % gia tri doc duoc. Thong sé TIR sag
duoc dung dé chuan hoa théng sé do trén déng hd so. Két qua sai s6 co duoc khi
thanh bar rét xa bé mit truc. Didu d6 c6 nghia 1a kim déng hé di chuyén ra thém dén
dén s6 am thém. Do d6, thong so sag s& lubn 1a mot sé am. Sai sé nay duoc trir khoi
thong s ddng ho: (-(-sag) = + sag). N6i cach khéc sé sag thudong duogc str dung dé 1am
kim dong hd duong thém.
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3.3.10.Kiém tra cac bé phan may dwoc lip khong phu hep, bi hw héng hay
mai mon

Néu ban lam viéc trong nganh xay dung, c6 thé ban s& thuong gap viéc ldp dat cac
may quay mdi. Tuy nhién, d6i véi doi ngii bao tri, ban s& thuong phai l1am viéc véi
nhitng thiét bi da hoat dong mot thoi gian va ludn can phai tim ra va khiac phuc céc
van dé vé gap phai ¢ thiét bj.
Néu thiét bi da van hanh dugc mot thoi gian, cac bearing d& rotor c6 thé da xay ra mot
s6 hu hong va c6 thé can phai dugc kiém tra dé dam bao rang céac bearing trong tinh
trang hoat dong tot. Mot trong nhitng budc kiém tra don gian nhat ma cé thé thuc hién
duoc 1a kiém tra nhic truc nhu dugc trinh bay trong hinh 3.43 va hinh 3.44.
Kiém tra nhac truc

Dit cac dong hd so & dinh cua truc hay coupling hub va gitr ddng hd so ¢6 dinh

Nhac mdi dau truc va ghi nhan théng sé dong hd so
Hinh 3.43: Lam thé nao dé thyc hign kiém tra nhdc truc.

Pit ¢ong hd so trén dinh truc gan vai vi tri bearing phia DE nhat c6 thé, diéu quan
trong la phai gitr ddng hd so trén ddi tugng ¢ dinh bang dé tir hay dd ga. Sau d6 nhéc
truc 1én dii dé phét hién ra néu co bat ky chuyén dong nao xay ra, nhung khong dung
luc qua lon dé tranh gay bién dang truc, c6 thé dé& dang thuc hién bang cach sir dung
pistong thuy luc, plang xich hay cau truc.
Néu truc dugc d& trén 6 bi nhu dugc trinh bay trong hinh 3.45, thi viéc nhac truc can
duoc bo qua (N6 ¢b thé 1a 0 dén 1mils). Néu c6 lwong nhac truc vuot qué cing vai 6
bi, thi 4 nguyén nhan c6 thé xay ra Ia:

1) Vong K trong caa 6 bi long trén truc.

2) Khe ho qué 16n gitra cac con lan va vong K trong, K ngoai.

3) Vong K ngoai long trén housing.
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4) Su két hop cua hai hay nhiéu yéu t trén.

Hinh 3.44: Thuc hién kiém tra nhdc truc doi véi truc bom.

Néu vong trong long trén truc, vong trong s& bét dau truot trén truc, dan dén gay hu
hong cho tryc. Néu tinh trang nay ton tai, thi viéc van hanh may phai duoc dirng ngay
lap tirc va bearing duoc thao ra dé kiém tra tinh trang truc, bearing va bearing housing.
Truc va bearing phai duoc thay thé.

Néu khe ho qué 16n giira cac yéu té quay va K trong va K ngoai, cac con lan s& bit
dau truot trén cac ranh gay ra hu hong bearing. Néu tinh trang nay ton tai, thi viéc van
hanh may phai duoc dirng ngay lap tic va bearing dugc thao ra dé kiém tra tinh trang
truc, bearing va bearing housing. Truc va bearing phai duoc thay thé.
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O lan bit dau xuat hién vao nhimg nim dau thé
ky 19 va ciing dugc biét dén véi tén goi 6 bi hay
6 chéng ma sat. O lan bao gébm vong trong, cac
con lan va vong ngoai. P6i khi cac con lan duoc
gitr ¢6 dinh bai bo vong cach. Khi truc quay, mot
I6p dau boi tron dugc hinh thanh gitra cac con
lan va ranh lin. Chiéu day cua 16p dau vao
khoang 1 dén 3um (4 dén 12mils) va ap suat dau
& 16p dau nho nhat 14 rat cao (khoang 40kpsi).
Néu Iép dau nay bi pha v& thi tiép xdc kim loai
véi kim loai gitra con lan va ranh lin s& c6 thé
xay ra gy hu hong cho 6 lan. Hu hong dbi véi
con lan, ranh ldn hay vong cach co thé dugc phat

Outer race

hién thong qua phan tich rung dong.

Rolling elements
Hinh 3.45: Thiét ké 6 lan

Néu khe hé giira K ngoai va housing qué 16n, thi K ngoai s& bat dau trugt bén trong
housing va dan dén hu hong housing. Néu truong hop nay ton tai thi viéc chay may bi
ding ngay lap tac va bearing duoc thao ra dé kiém tra truc, bearing va bearing
housing, c6 thé bearing housing va vo may s& phai duoc sta chita/thay thé trong
truong hgp hu hong nghiém trong.

C6 nhitng cach stra chita c6 thé &p dung d6i véi item 1 va 3 ( nhu long vong K trong
hay K ngoai) nhung ching thudng khong duoc khuyén céo cho hoat dong trong thoi
gian dai. Chlng ta c6 thé tam thoi sir dung epoxy dé dan gitra K trong va truc hay K
ngoai va housing nhung d6 khong phai la bién phap khac phuc tét nhat. Nghe c6 veé 1a
hay cho dén khi ban phai thao bearing & mot vai ngay sau d6. Hay la chiing ta c6 thé
tam thoi dong sleeve 1én truc hay housing nhung do ciling khong phai la giai phap
khic phuc tt nhat. Kha ning 1am sleeve dé dat duoc mdi ghép c6 d6 ddi chinh xac c6
thé phai ¢ dinh sleeve mot cach chinh xac ¢ vi tri dau tién. Chlng ta nén tham khao y
kién NSX vé quy trinh lap dit cac bearing méi va loai va lugng boi tron phu hop sir
dung cho loai bearing do.

Néu truc duoc d& trén cac loai bac truot, thi lugng nang truc phai nim trong khe ho
cho phép cua bearing. Hinh 3.46 trinh bay nguyén Iy hoat dong co ban cua cac loai 6
truot. Nhu dugc ghi chl trong hinh 3.46, quy tac ddi véi khe hé bac d& thudng nam tir
%, dén 2mils/in cua duong kinh truc d6i véi céc loai bearing babiit bdi tron dau. Néu
lwong nang 16n hon khe ha 16n nhat d6i voi truc do, thi bearing d6 phai duoc thay thé
va kiém tra. Vi céc loai bearing dang truot hinh try, thi ¢ phuong phap khuyén céo
khéac cho viéc kiém tra khe ho bearing duoc dua ra trong hinh 3.46. Plastigage hay chi
c6 thé duoc sir dung dé kiém tra khe hé bearing. Ngoai ra viéc kiém tra khe hé bac, thi
viéc kiém tra do nghiéng hay xoan phai duoc thuc hién nhu trong hinh 3.47. Viéc
kiém tra d6 nghiéng, xoin duoc thuc hién dé xac dinh xem tam cua 16 bearing c6 song
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song véi tam truc quay theo chiéu Ién xudng (nghiéng) hay phuong ngang (xoan) hay
khong. Mot phuong phap kiém tra khac 1 s dung bot mau “blue check”. Mot 16p bot
mau xanh dugc quét 18n nira dudi cua bac d3. Bac d& sau d6 duogc ldp vao nira dudi
ctia housing va dit truc nam 1&n trén bac va sau d6 nhAc truc 18n, lay nira bac duéi ra
ngoai. Bearing sau d6 duoc kiém tra dé xac dinh xem luong bot mau duoc chuyén dén
truc 12 bao nhiéu. Gi4 tri tiép xUc giira truc va bac nay phai dam bao tir 80% tro Ién.
Hinh 3.49 trinh bay bearing trong qué trinh kiém tra blue check. Hay nhé rang kiém
tra blue checking s& xac dinh viéc c6 bj nghiéng hay khéng nhung né khéng can thiét
cho trudng hop bi xoan.

Day 1a nhitng loai 6 d& lau doi nhat dugc biét dén hang
ngan nam trugc. khi truc quay, mot ném dau dugc hinh
thanh giita truc va bé mat bac nhic truc di 1én. Khi ném
dau duogc hinh thanh, tryc di chuyén mét chit vé mot bén
va khong chay & chinh xac tdm bearing. Chiéu day 16p
dau nho nhat nim trén duong thang duoc ndi dai giira hai
tdm cua truc va bearing housing duoc goi la goc trang
thai cua truc. Chiéu day nho nhét cua I6p dau co thé thay
d6i tir 0.3 dén 2mils va tac dong nhu 16p giam chan cho
luong dich chuyén nho cua truc (rung dong). Chat boi
tron dugc sir dung trong cdc may quay thong thuong la
dau nhung chét bdi tron ciing c6 thé 1a bat ky luu chat /
nao khac(nén duoc hodc khong nén dugc nhu nudc hay Babbit . Shaft
khi nito) dudi cac didu kién khac nhau hay céac Iy do vé | lead-tinalloy) “attitude”
van dé& moi truong. Nhitng bearing nay thuong duoc biét angle
dén voi tén goi:

- Hydrodynamic bearing.

- Plain bearing

- Journal bearing

- Sleeve bearing

- Babbit bearing

Lubricant Housing

Kiém tra duong | Khe hé bearing thay ddi tr % dén
Kinh bearing. 2mils/in cua duong kinh truc (vi du 4in.

- Dbo bang plastigage | duong kinh truc thi khe ho co thé tu

< | ¢ thé do dén 8mils | 0.003 dén 0.008in.).

va bang chi do trén

8mils.

81

Hinh 3.46: Thiét ké cua bac trueot.
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Radial (aka diametral)
bearing clearance

Upper bearing housing

Upper bearing half

+

Lower bearing half

Bearing pedestal or machine case

Khe hé bearing nén nam trong khoang tir % dén 2mils/in dudng kinh cua truc (vi dy
duong kinh truc 1a 4in thi khe hé bac nén nam trong khoang tir 0.003 dén 0.008in)

Théo nta bearing trén va | Lap lai nora trén bearing | Thao nira trén bearing va do

dat plastigage hoiac chi | va siét cac bulong véi luc | chiéu rong plastigage hoac chiéu
mém lén dinh cua tryc thich hop. day cua miéng chi.

£oa

Hinh 3.47: Kiém tra khe hé bac truot.

Bearing ¢ trang thai bi nghiéng Bearing ¢ trang théi bi xoan
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1)

'h-..___,--"""

Thdo nua trén
bearing ra va dat
vao mat trén truc
miéng plastigage
hoic chi mém

Théo nwra trén bearing va do cac khe ho
¢ hai bén tryc phia trudéc va sau cua
bearing bang thudc nhét.

Lap lai nira trén
bearing va siét
cac bulong voi
luc thich hop.

|

Gap? J J Gap?

Théo nira bearing
trén va do chiéu
rong cua
plastigage  hay
chicu day cua
day chi ¢ hai dau
cua bearing. Néu
chiéu day khong
giong nhau thi
bearing dang bi
nghiéng.

Néu tat ca 4 khe ho khéng cing gia tri va
bang mot ntra tong khu ho bac thi bac
dang bi xo0an.

Hinh 3.48: Tim tinh trgng bj nghiéng va xodn ¢ bac truot.
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Hinh 3.49: Kiém tra tiép xdc cua bearing bang bgt mau.
Mot s6 cac bearing duoc nam dang cau trong housing cua chung dé bu cho céc tinh
trang nghiéng va xoan. Hinh 5.9 trinh bay mét dang sap xép nhu vay cho bearing cua
turbine hoi 16n noi ma b bearing duoc giit ¢b dinh boi 3 gia d&. Cac shim co thé
duoc thém vao hay bo bét ra tir mdi gia d& dé dinh vi tri cua bearing theo phuong
dang va ngang va cho phép mot luong khe hé nho dé cac bearing va pad c6 thé tu lya
trong housing dang hinh cau nay.

Upper bearing retainer

Machine housing

Hinh 3.50: Bac truot dwoc ddt trén gid dé c6 thé diéu chinh dwoc.
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Mot truc dugc d& trong cac bearing dang truot ¢6 thé dich chuyén tu do theo phuong
doc truc va do d6 can c6 mot sb thiét bi (hay luc) dé duy tri vi tri doc truc ding. Trong
cac motor dién dugc d& trong cac bac truot, luc tir dinh tdm rotor trong housing. Diéu
nay thuong duoc biét dén nhu 13 tAm tir cua rotor. Dé tim tdm tir, ching ta can ngat
két ndi khép ndi gitta motor va thiét bi dang duoc truyén dong va khai dong motor I18n
va chay né6 mot minh (solo run). Khi motor dat dén téc d6 hoat dong binh thuong , thi
ching ta c6 thé gach mot duong bang bat mau hay miéng da sap 1én truc dang quay
(can than vi tryc dang quay khi lam viéc nay) gan bearing phia dan dong st dung
housing cua seal hay bo phan tinh nao d6 khac trén motor dé lam diém tham chiéu.
Motor dugc loai bé ning luogng (ding) va rotor ngirng quay. Sau khi thiét lap diéu
Kién an toan, rotor duoc quay bang tay va khi né dang quay, rotor theo phwong doc
truc duge day hay kéo cho dén khi vach chi ma duoc danh dau trén truc trung voi
diém tham chiéu d4 lya chon. Pay 1a noi ma rotor tir mudn chay dén duéi cac diéu
kién hoat dong binh thuong. Piéu nay s& tré nén quan trong sau do trong qua trinh cin
chinh dé dinh vi tri doc truc chinh xéc giira céc truc.

Céc thiét bi quay khac dugc dd trong cac bac truot khdng cé lyc tir thi ciing phai dinh
tam truc gidng nhu motor. Vi vay bac chin dugc sir dung. C6 3 loai thanh phan chinh
ddi véi mot bac chan:

1. Pia chan (thrust runner hay thrust disk): day 1a mdt cai dia duogc gén ¢ dinh
trén truc.

2. Mot bearing chan phia active: day la bearing ma mat dia chan s€ tya vao trong
qué trinh hoat dong. Mot 16p dau boi tron ngin dia chian khdng bi tray xuéc do
Cco Xat véi bé mat bac chan.

3. Mot bac chan phia inactive: N6 gidng nhu bac chan phia active va duéi diéu
kién hoat dong binh thudng dia chian khong bao gio twa trén nd, boi vi hau hét
cac thiét bi duogc thiét ké chi day theo mot huéng. Tuy nhién, néu truc mudn
dich chuyén theo hudng nguoc lai, thi bearing nay s& gitr truc lai truge khi né
va cham vao c4c chi tiét tinh bén trong thiét bi.
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Hinh 3.51: Thuc hién kiém tra khe hg bac chan.

Rat nhiéu trong s nhitng hu hong tan khéc cua thiét bi xay ra boi hu hong bac chan
hay bai viéc lap dit va thiét 1ap khe hé ding ctia bac chan khdng phi hop. Bé kiém tra
khe hé nay thi ching ta phai dat mot dong ho so tua trén mot dau cua truc (hay
coupling hub) va gan chan déng ho so vao phan tinh boi dé tir hay d6 ga. Kéo truc cho
dén khi dia chan tya Ién mot phia bac chin va set 0 cho dong hd nhu trinh bay trong
hinh 3.51. Sau d6, day truc ra xa cho dén khi n6 twa 1&n mat con lai caa bac chin nhu
duoc chi ra trong hinh 3.52. Diéu nay duoc lap lai khoang 2 hoic 3 1an va gia tri dich
chuyén hién trj trén d6ng hd so mdi thoi diém phai duoc giam sat. Nhin chung, khe ho
6 chan nam dau d6 trong khoang 15 dén 40mils nhung chung ta nén tham khao y kién
cuia NSX vé gia tri khe ho diing cua bac chan va quy trinh dé diéu chinh gia tri khe ho
nay néu nd khdng nam trong dai khuyén céo.

Hinh 3.53 trinh bay phan duéi cua bac truot dang pad. Luu ¥ rang c6 mot sé dau hiéu
ciia su mai mon trén miéng pad. Véi cac bac truot dang tilt pad, mot mandrel (thanh
hinh tru duoc gia cdng bang véi khe hd ngoai cua truc) duoc st dung két hop véi
ddng ho so dé kiém tra khe ha bac. Diéu nay c6 thé dugc thuc hién trén mot cai ban va
quy trinh thuc hién gidng nhu kiém tra nhac truc ngoai trir viéc mandrel duoc dit theo
phuong dung, b bearing dugc truot trén mandrel va mot dong hd so dugc gan tua I1én
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bearing va sau d6 ¢6 dinh 1én ban. Bearing sau d6 duoc dich chuyén huéng dén va ra
xa dong hd so dé do khe ho.

B

Hinh 3.54: bearing nuwdc dang cutlass vai khe ho vieot qua gioi han.
Céc khe h¢ bearing duoc dé cap & trén khdng dung cho tat ca cac loai bac truot. Cac
bearing dang béi tron bang nudc “cutlass” c¢6 khe hé 16n hon. Cac bearing cutlass méi
thong thuong cd khe ho gitta 15 dén 20mils va khe ho 16n nhat thuong khong vuot
qué 80mils. V&i cac loai bearing ndy, viéc kiém tra khe hg cd thé duoc thuc hién
bang sir dung thuéc nhét kiém tra tai 4 diém xung quanh theo chu vi hinh tron cua
bearing. Bearing cutlass vai khe hd qua 1on trén mot truc vét dugc trinh bay trong
hinh 3.54. Hinh 3.55 trinh bay cac théng sé do bang thudc nhét dbi véi bearing nay,
dang cho thiy luong khe hd dang vuot qua gia tri cho phép. Luu ¥ ring dudng nhu 1a
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c6 hién twong xoan ¢ bearing nay. Tinh trang va ché do lap ghép cua cac bearing 1a
cuc ky quan trong trong cac thiét bi quay va phai 1a mot trong nhitng muc duoc kiém
tra trugc khi can chinh nhung cé nhiéu bd phan khac can duoc kiém tra vé sy nhat
quan phan co khi.

Trong phan Ién cac thiét bi quay, mot s6 loai luu chét hay khi hién dién bén trong vo
may va néu né khong duoc 1am kin phi hop thi Iuu chat hay khi s& ro ri ra ngoai. Chat
bdi tron trong cac bearing ¢ thé ciing ro ra ngodi néu khong duoc 1am kin thich hop.
cac bang ching ghi nhan tir viéc quan sat 1a dau hiéu dau tién vé van dé gap phai véi
bo 1am kin (seal). Néu mot ai 6 cha ¥ thdy c6 sy nho giot dau tir vo may dudi truc
hay trén bé may thi d6 1a du hiéu cua su ro ri dang xay ra.

Diesel side Pump side

ﬁ1 4N 0.198"

0.037"  0.098"| |0.125"

Hinh 3.55: Cac gié trj khe ho dwrgc do trén bearing.
Khi hay hoi 10 ri thudng xuyén cé thé phét hién bang thinh giac duoc. RO ri 4p suat
cao thuong nam ngoai dai phat hién cua con ngudi va ¢ thé can cac cam bién phét
hién rd va thiét bi mai phat hién duoc. dai nghe théng thuong cia con ngudi thong
thudng tir 20 dén 20000Hz (1Hz = 1 chu ky / 1s).

Pé chira luu chat nén duoc hay khong nén duoc bén trong vo may, c6 4 loai bo lam
kin truc phd bién thuong duoc sir dung nhat: labyrinth, lip, mechanical va packing.
Hinh 3.56 trinh bay thiét ké co ban caa mdi loai bo 1am kin nay. DU céc loai seal duoc
trinh bay & bom dang overhung, nhung chung cling duoc str dung rong réi ¢ cac loai
thiét bi quay khac. Hinh 3.56 minh hda cach lam thé nao ngan luu chat duoc bom
khong bi ro ri ra ngoai doc theo truc bang cach si dung hai phuong phap lam kin phd
bién nhat mechanical packing va mechanical seal.
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— Packing Lantem ring
Packing gland

Lip seal

Labyrinth seal

Spring

“Stuffing box" area Rotating seal

Stationary seal
Hinh 3.56: Cac logi seal thuong dwoc S dung trong may quay

Mechanical packing bao gom céc vong flexible trong gidng soi day thing bén cling
v6i mat cat ngang hinh chix nhat. Cac vong packing dugc nhét vao khoang hinh tru
bao quanh truc duoc goi 1a stuffing box nhu dugc trinh bay & phan trén caa truc trong
hinh 3.55. Théng thudng c6 khoang 3 vong packing dugc nhét vao. Mot thiét bi duoc
goi la latern ring bao gom nhiéu hon 3 vong packing. Paking gland sau d6 dwoc bat
bulong dén housing ctia bom dé nén céc vong packing tao ra su lam kin. Loai
mechanical packing khdng phai 1a loai phuong tién cung cip sy lam kin tét nhat va
mot it ro ri phai xay ra chi dé giit mot 16p luu chat gitta cac vong packing va truc néu
khéng cac vong packing nay s& dan dén mon truc. Du n6 khong duoc trinh bay trong
so d6 nhung thong thudng trong thuc té ngudi ta thuong ché tao mot dng 16t gan trén
truc & vi tri nay dé ma vong packing khong gay hu hong cho ban than tryc bom. Mot
16 dugc khoan théng qua hop stuffing box noi ma vong latern ring duoc lap dé bom
lwu chét (thuong 1a chinh luu chat cdng nghé) vao trong hop stuffing box nham cuing
cap l6p bdi tron 1am mat gitra packing va truc hay sleeve gan trén truc.

Céac mechanical seal bao gdbm mot vong tinh va mét vong dong nhu dugc trinh bay &
phan duéi cua truc trong hinh 3.55. C6 nhiéu loai thiét ké twong wng véi mot hay hai
bo vong lam kin. Cac mat 1am kin cua seal ring duoc tao phing va c6 d6 nham bé mit
rat nho (thuong khoang 4rms hay nho hon). Bé giit cac miat vai nhau thi mot 10 xo hay
nhiéu 16 xo dugc sir dung. Mot 1an nita, chiing ta ciing can mot 16p luu chét o giira mat
tinh va mit dong. Nguyén tic thiét ké cia mechanical seal 1 khi lwu chat cdng nghé
co gang di ngang qua cic bé mat seal lam kin, trudc thoi diém né di ra ngoai moi
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truong thi luu chat da bi bay hoi. Poi véi cong nghé ma & d6 viéc bay hoi 1a c¢6 hai thi
loai seal hai cap duoc st dung va s& c6 luu chét khong doc hai duoc bom vao khu vuc
stuffing box nhu 1a 16p dém ngan 10 ri.

Dé dam bao kha ning 1am kin thi viéc quan trong |a phai dam bao rang truc nim gitra
stuffing box hay seal housing. Déi véi bom dugc trinh bay trong hinh 3.56, véi cac
bién dang 16 bulong ding cho bearing housing va stuffing box duoc gia cong dong
tam vai 16 bearing va truc khong bi cong thi khe hé gitra mat ngoai cua truc va 16
stuffing box can phai bang nhau theo chu vi tron. Thong thuong diéu nay 1a ding
nhung khéng phai lac ndo ciing vay. Trong mot sé thiét ké bom khac thi bearing
housing khéng phai 1a mét phan cua cac cac housing duoc gia cong ddng tam véi
nhau va khdng tu dong dong tam vai tam 15 stuffing box. Trong ca hai truong hop,
chlng ta can phai kiém tra do dong tdm cua stuffing box. Pé xac dinh rang truc cé
dugc dong tam hay khong, thi ta do khoang céch tir bé mat ngoai cua truc dén mat
trong cua cac housing 1am kin duoc do ¢ 4 vi tri cach nhau 900. Nhitng théng sé do tai
4 vi tri nay c6 thé duoc thu thap theo nhiéu cach khac nhau nhu st dung thudc nhét,
calip ngam va trong mét sé trudng hop dé tir va déng hod so cé thé duoc st dung cho
viéc do 13y gié tri. Hinh 3.57 trinh bay mét snap gauge (calip ngam) duoc sir dung dé
do khoang cach gitra mat ngoai cua truc bom va mat trong cua stuffing box noi ma
packing duoc st dung dé lam kin nudc bén trong bom. Hinh 3.58 trinh bay céc thong
s6 do ban dau dugc thu thap ¢ bom nay. Truc bom thap hon ¢ huéng dong. O bom
nay, bearing housing phai duoc ding dé dinh tam tryc trong stuffing box truéc khi can
chinh bom véi thiét bi dan dong cua no.

-
R L Mady

Hinh 3.57: Snap gauge diwoc sir dung d@é do khe ho stuffing box.
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Pump shaft

Hinh 3.58: Khe ho stuffing box diwroc do ¢ bom trong hinh 3.57

Ngoai viéc dam bao luu chat cong nghé khong bi ro ri doc theo truc, thi chat boi tron
ciing phai dam bao duoc git kin trong bearing. Hinh 3.56 trinh bay hai trong sb cac bo
lam kin duoc sir dung pho bién nhat nhu: lip seals, labyrinth seal. Lip seal thuong
duoc 1am bang cao su va néu khéng can than c6 thé dé dang lap nguoc. Qué trinh thyc
hién cac budc Kiém tra ban dau & motor va bom, chung ta dwoc giam sat mot oil seal
duogc lap nguoc trong motor dién nhu dwgc trinh bay trong hinh 3.58.

Bai vi cac thiét bi quay déu bi rung dong trong qué trinh hoat dong, c6 kha ning riang
housing c6 thé bi suy giam sau thoi gian dai. Cac ving tng suat cao sé& bit dau bi moi
theo chu ky va cac vét niit c6 thé bat dau hinh thanh va sau d6 phat trién 16n hon. Su
kiém tra bang mit vo may va housing nay c6 thé khdng phat hién ra khu vuc cé van
dé. Hinh 3.60 trinh bay vi tri mot vét nut dugc tim thay ¢ housing may trong qua trinh
kiém tra truc quan. Cac vét nut c6 thé kho dé phat hién bang mat néu khdng st dung
cac phuong phap kiém tra khdng pha huy.
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Hinh 3.59: Qil seal bi lap nguoc trén motor.

Xils =
" 4
.

Hinh 3.60: Mgi han b; niit ¢ vi tri housing may.

Déi voi thiét bi dang hoat dong trong thoi gian dai, thi ching ta nén thuc hién kiém tra
bang mat & vi tri khép ndi (flexible hay rigid) xem c6 khu vuc nao bi mai mon hay cé
van dé khong. Hinh 3.61 trinh bay cac ring bi mon qua muc cua khép ndi ring. Cac
khép nbi mém s& bi suy giam nhanh chong dudi cac diéu kién sai Iéch can chinh trung
binh dén nghiém trong. Hinh 3.62 trinh bay sy mai mon vuot qua mic & mot khép ndi
mém mai ma bj sai léch can chinh 20mils/inch xay ra trong khoang thoi gian 30 tuan
hoat dong khong lién tuc.
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Hinh 3.62 Khép néi mém bi mon quéa mizc.
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CHUONG 4

CAN TAM THO

Piém chinh cin nim trong chuwong nay:
Niam dugc phuong phap ¥ nghia va phuong phap cin tim tho.

Phuong phap can tdm tho 1a nhirng phuong phap ma khong sur dung cac dung cu
do chinh xac nhu cac dong hd so, va khdng thuc hién cac ham toan hoc dé tinh
toan lugng dich chuyén chinh xac ciia may. Thay vao do, cac thiét bi do 1a don
gian gidng nhu thudc thang canh va thudc nhét va sy dich chuyén ciua méay dugc
xac dinh boi mot ngudi thg may ngudi ¢ thé quan sat huéng khic phuc va udc
lugng cho lugng dich chuyén can thiét.

Céc két qua ty ban than no 1a khong c6 thd. Thuc sy, su can tam xuit sic cé thé
dat duoc cung va&i phuong phap can tam nay. Thuat ngir thd “ rough” 1a mo ta
nhiéu hon vé phuong phéap thir sai voi téc do hoi tu cham vé két qua can tam tot.
Sy hoi tu cham nay mét phan 1a boi su khong hoan hao cua cac khép ndi. Céac
phuong phap tho sir dung cac nira khop néi nhu 1a bé mat tham chiéu cho viée do
luong. Céac khép néi khong hoan hao, hay khong dugc ga dit hoan hao duoc sur
dung nhu 13 cac tham chiéu cho viéc can tam c6 thé dan dén can tam khép néi tot
nhung khong c6 nghia 13 can tam tryc tét. Do d6, can tdm khép ndi ludn 1a thd khi
st dung c&c bé mat khép néi khong duoc gia céng chinh xac hay cac bé mit duoc
son. Tuy nhién, khi str dung cac bé mat khép ndi duge gia cong chinh xac nhu 1a
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cac diém tham chiéu hay céc truc tu ban than né, thi sy can tam xuat sic cé thé dat
duoc cung véi cac phuong phap can tdm tho nay.

Céac phuong phap can tam tho sir dung cac dung cu do ré tién hay cac dung cu do
chuyén dung khi chiing ta xét dén thuéc thang hay thudc nhét nhu 1a mot phan cua
cac cong cu thong thuong cua thg co khi. Su thanh cong ctia phuong phap nay phu
thuc chi vao kién thac va kinh nghiém cua tho may va khéng & nhitng dung cu do
k¥ thuat cao.

Céac phuong phap can tim tho c6 thé ap dung khi lap dat thiét bi dau tién Ién bé
may cua nd. NG ¢c6 thé duoc xem xét nhu 1a bude dau tién trong 3 budc can tam,
Budc can tdm tht hai 12 s can chinh chinh xac sau khi duong éng duoc két ndi.
Can tam thir 2 1a sy hiéu chinh cho viéc thiét 1ap va gidn né nhiét sau khi may hoat
dong khoang 48 gio.

Cac phuong phap can tdm tho lam cho viéc thuc hién can tdm chinh xéac dé dang
hon bang viéc loai bo cac sai léch goc 16n. Cac phuong phap can tam chinh xac sir
dung tinh toan cho tam giac vudng dé dat dén su dich chuyén cua cac chan may.
Do do, véi sai l1éch goc 1on, thi phép tinh tam gidc vudng la khéng chinh xac va
dan dén sy dich chuyén dang huéng nhung khong dung lwong can thiét. Su can
chinh s& hoi ty. Nhung ciing véi mot vai budc di chuyén thém hon 1a mong doi
ban dau. Su can tdm tho ban dau dic biét néu nd loai bo sai léch goc 1on, s& giam
thiéu cong sic trong qua trinh dich chuyén chinh xéac sau do.

Cac phuong phap can tam tho co thé s dung dé biét trong céc tinh hudng khan
cap khi khéng c6 dung cu do sin cd. Céac dung cu do dugc wu tién c6 thé & dau do
xa, bi gdy hay hét pin. Trong nhimg diéu kién nay, ching tro 1én vo dung. Cac
phuong phap can tdm tho c6 thé ciru nguy cho nhirng tinh hudng nay, va cong viéc
c6 thé tiép tuc.

Céac phuong phép can tim tho trd nén 1a phuong phap duy nhat néu khong cé truc
nao co thé quay duoc.

Céc dung cu do dugc sir dung nhu trong hinh trinh bay cac dung cu do wde lugng
nhu thudc thiang, thude con va thudc cap. Mot sé loai khép ndi duge ban ciing véi
mot s6 dung cu do dinh kém trong hop cin véi hudng dan cho phuong phéap can
tam tho. Poi véi nhitng trudng hop nay can phai dugc cong thém vao céc dung cu
do chinh x4c nhu dugc trinh bay trong hinh .... Chung 1a thiét bi do 16 nho, thudc
cap hay panme ca loai do trong va do ngoai. Nhirng dung cu nay la nhitng dung cu
do chinh xac nhung khi duoc st dung véi cac khop ndi khong chinh xéac thi két
qua 1a thd va sap xi can tdm truc véi truc.
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Hinh 4.1: Thuréc thang canh

Hinh 4.2: Thuéc do con

Precision Graphics

Hinh 4.3: Calip do khoang cach

Hinh 4.4: Thudc nhét.
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Hinh 4.5: Thudc cap, thudc kep va thudc nhét.

Quy trinh can tam thé la:

U"P.W!\’!—‘

Dinh vi tri may trén nén may.
Thém vao céac khdi riser block.
Diéu chinh khoang cach doc truc.
Khoan céc 16 bulong chan.

. Thuc hién can tdm thd khép nbi.

Thlet bi dau t1en duoc dat trén nén may. Thiét bi dugc truyén dong dugc dat & noi
ma cac duong 6ng dugc mong doi s& két ndi dén nd. ¢ thoi diém nay, ca hai may
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c6 thé dich chuyén dugc, va quan tdm nhiéu hon dén sy dit ¢6 dinh d6i voi mot
thiét bi ma sau do tré thanh thiét bi it dich chuyén. Déi twong nay phai dugc giam
thiéu vé su co kéo duong 6ng. Thiét bi dan dong sau d6 duoc dat 18n nén & vi tri
ma c6 thé két ndi voi may khac. Mot vai sy quan tdm can duoc thyuc hién déi véi
kha ning tiép can dé bao dudng va dé dinh tdm may trén céc tAm chan dé.

Céc khdi riser dugc thém vao dudi chan cua tat ca cac may dé cho phép su dich
chuyén xudng thip sau d6 theo phuong dirng. Cac tam shim 1/8 inch nén la céc
tam shim nho nhat. Cac may luén hon can phai c6 cac khoi Riser c6 thé théo ra
duoc ¢6 chiéu day hon ¥4 dén % inch. Khéng cé gisi han trén ddi véi chiéu cao caa
cac khéi nang, cho dén khi su 6n dinh tré thanh méi ban tim hay d6i vai chiéu dai
bulong chan san cé. Pdi twong cia cac khdi nang 1a hai phan. Nha san xuat chon
chung dé tao ra su sai khac vé chiéu cao tdm cua hai may. Nguoi lap dat lap dat
chung dé tao ra sy dich chuyén theo phuong dimg. Ddi véi muc dich can tam tho,
chdng phai cé thé thao ra ma khong can phai nhac toan bo may khoi nén may. Céc
tam shim dugc wu tién cho muyc dich nay. Ching ¢6 thé dugc théo ra sau d6 dé lam
maong bat hodc thay ching boi cac miéng day hon.

Pay 1a thoi diém tét dé kiém tra d6 phang cua cac bé mit gidp nhau. Chap nhan
néu thude nhét 0.002inch dat dugc & tat ca cac chan vai cac bulong chan néi long.
Bat ky khe hé ndo 16n hon 0.02inch s& can phai duoc khic phuc trude khi dua may
vao hoat dong. Picu nay dudng nhu 1a mot diém nho trong mot ngudi chua cd
kinh nghiém nhung nhiing nguoi can tdm kinh nghiém s& lam nd. Két qua la sy
can tdm chinh xac s& chimg minh sau d6. O thoi diém nay trong quy trinh can tam
tho khi dit cac may dau tién 1a chi s6 dau tién vé do phang cua cac bé mat tiép giap
nhau. N6 ciing 1a thoi diém tét nhat dé khac phuc né khi cac duong 6ng khéng
duoc két ndi va thiét bi dich chuyén I6n sin cd.

Khoang céach doc truc cua cac thiét bi dugc diéu chinh dén khe ha phi hop gitra
hai dau truc. Khe hé nay thuong duoc xac dinh boi nha san xuat khap néi. C6 khe
ho t6i thiéu ma s& cho phép cac phan cua khop néi duoc loai bo va thay thé thdng
qua viéc mo ra. Co thé cd khe hé 1on hon duge xcas dinh cho su hoat dong phi
hop, dac biét yéu té spacer 1a mot phan trong thiét ké. Khoang doc truc cua hai dau
truc ¢ thoi diém nay 1a vi tri thd, nhin chung nam trong khoang 1/8inch. Khoang
doc truc chinh xac hon cé thé duogc thuc hién ddi véi cdc may sir dung bac truot
cac mdi quan tam doc truc va tam tir.

Vi tri ciia cac bulong chan bay gio c6 thé duoc danh dau va khoan. Kinh nghiém
t6t khi thuc hién danh dau dau tien ho csc bulong 1a dat cac bushing vao trong khe
ho 16 ma bulong chan s& dit vao. Bushing nay s& duoc st dung dé dinh tm cho
cac diém lay dau. Diéu ndy cung cap kha nang dich chuyén bang nhau ca bén trai
hay bén phai. Sauk hi ca hai may duoc siét bulong, can chinh thd c6 thé duoc tién
hanh sir dung bon buéc cua Nelson.

Buwdc 1 — Do sai léch goc theo phwong dirng
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Chiéu day hay thudc nhét chén vao khe hg & dinh va day cua khop ndi nhu hinh.
Néu khe hg 1én, thi dung cu do 16, thuéc cip hay thudc panme do trong cé thé
duoc sir dung. P6i vai do chinh xéc, khe hé can duoc do ¢ dudng kinh ngoai cuing.
Diéu nay c6 nghia 1a lvgng chén vao nhoé nhat cua dung cu do chiéu day dugc yéu
cau & mot bén cua mit ho. Thiets bi co thé dich chuyén duoc duoc goi ¥ 18n hay
xudng va duoc diéu chinh cho dén khi khe hd & dinh va day 1a bang nhau. Sy tinh
toan thong thuong khong duoc thuc hién mot cach chinh xac. Su diue chinh duoc
hoan thanh theo cach thir sai. Su sai léch cua khe hé cho ching ta biét vé ngudi tho
co khi & d6 hudng dé diéu chinh va khoang uéc lwong 1a bao nhiéu. Mot su wdc
lwong vé sy thay d6i shim duwoc yéu cau 1a mot phan don gian. Su sai léch goc &
khép ndi 1a bang nhau ddi voi sai léch goc ¢ chan. Ti 18 tuyén tinh 1a khoang cach
chan may doi voi duong kinh khép ndi. vi du néu khép néi 1a 5 inch duong kinh
va sai léch kh ehowr Ia 0.006inch, thi goc la:

6mils/5inches = 1,2mils/inch.

Néu khoang cach tir chan trudc dén chan sau la 18inch thi shim thay can 1a:

18 inches * 1,2mils/inch = 21.6 mils~22mils.

22mils nay dugc them vao hay loai bo ¢ chan trudc hay sau phu thudc vao hudng
nghiéng duoc yéu cau. Muc tiéu 1a loai bo sai léch goc theo phuong dung va cé 2
tam truc song song nhung cung vdi lugng offset theo phuong ding.

Angular

: Fealer
Misalignment

Lage

Buéc 2 - Do lwgng offset theo phwong dirng

Mot thudc thang duoc dat bac ngang qua dinh cia mot nira khop néi va luong
offset song song duoc do bai thude do chiéu day. Thiét bj thap hon dwgc nang 1én
hay thiét bi cao hon dwoc ha xudng mét luong bang véi lugng offset. Pidu nay
duoc thuc hién bang viéc thém vao hay bét di mot luong shim bang nhau ¢ tat ca
cac chan. Piéu ndy khéng anh huong dén sai léch goc theo phuong dung duoc
diéu chinh & budc 1. Muyc tiéu 1a ¢é 2 truc ddng doc truc theo phwong dung. Viéc
thay doi shim hoan thanh ta cd thé tién hanh diéu chinh theo phuong ngang.

Buwéc 3 - Po sai Iéch géc theo phwong ngang
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Khe h¢ duoc do & mdi mat bén caa khép néi. Sy sai khic vé khe ho 1a chi dan vé
sai léch goc dugc yéu cau. Thiét bi co thé dich chuyén ngang cho dén khi khe ha
bang nhau. Sy diéu chinh thuong dugc thyuc hién tac thoi ciing véi budce 4.

Budc 4- Do luwgng offset theo phwong ngang.

Mot thuée thang duoce dit ngang qua mot bén caa mot nira khép ndi va luong
offset theo phuong ngang duoc kiém tra. Thiét bi ¢d thé dich chuyén dugc truot di
cho dén khi thuéc thang nam thang hang qua hai nira khép néi, va khe ha 1a bang
nhau. Can chinh thé bay gio hoan thanh cung véi hai truc ddng truc theo 3
phuong.

Phuong phap can tAm thoé miéu ta & trén gia dinh rang hai nira khop néi 1a tron va
ddng tam clng voi tam truc va dat trén mat phang vuéng goc véi truc. Phép do
runout don gian cua bé mat va mat rim riéng biét cé thé thuc hién cung voi dong
hod so dé danh gia sai s6 hinh hoc ciia khp ndi. Bat ky sai s6 hinh hoc nao sé dan
dén mot lwong sai léch can chinh tuong Gng. Lwong runout nho hon 0.002inch TIR
s& dan dén két qua can tam thé thoa yéu cau.
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CHUONG 5

KHAC PHUC SAI LECH CAN TAM

Cic diém chinh can nim:
Nam duoc cac cong viéc di chuyén may khi thuc hién can tam.

Céc cong cu st dung dé dich chuyén may.
Céc goi y vé cach xtr Iy van dé khi thyc hién can tam khong thanh cong

Gia str rang chiing ta dang cd gang dé can chinh mot may hoat dong tot (bearing,

seal, truc, khép ndi, bé dd, nén bé tong tét...), muc tiéu cua ching ta nhu sau:

- Muc tiéu 1: Xac dinh vi tri tuong ddi cta hai duong tam truc quay cua may.
Néu luong sai léch vuot ngudng cho phép thi quyét dinh phuong cach va
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lwgng dich chuyén cua mot may hay ca hai may can phai diéu chinh theo mat
phang X, Y va Z (Ién, xuéng, trai, phai, huéng téi, 1ui ra xa...) can thiét dé cai
thién trang thai can chinh dugc mong muén & tréi thai may ngudi.

Muc tiéu 2: Dich chuyén 1 may hay ca hai may theo cac mit phing X, Y va Z
(1&n, xudng, tréi, phai, huéng lai gan hodc lui ra xa) nhu dwgc trinh bay trong
hinh 5.1 Tré lai muc tiéu 1 cho dén khi ban dat duoc sai léch can chinh nam
trong ngudng cho phép.

Axial position

Hinh 5.1: Dich chuyén theo cac mat phang X, Y va Z.

5.1. Lip dit may lan dau tién
Néu ban lan dau tién dang lip dat thiét bi mgi, c6 mot vai van dé gap phai ma
chlng ta can phai duoc xem xét dén:

1)

2)

Néu chung ta dang lap dat thiét bi trén bé cing hay khdi bé tong thi bé téng hay
vira cua khéi bé tong hay nén nay cé dugc du thoi gian dé cing lai hay khong?
Thong thuong bé tdng hay vira véi thanh phan chu yéu 1a xi mang s& dat dugc
50% hoa ctng sau 4-7 ngay va 80-90% sau 15-30 ngay. Do d6, chung ta khong
nén dit thiét bi trén cac bé nay vao ngay sau khi bé tong vira dugc phun 1én.

C6 bat ky két ndi bén ngoai dén may nhu dudng ong, dng c6 gop hay céc cuon
day dién hay khong? Néu vay, cac két nbi bén ngoai nay c6 duoc gia cong xong
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V& gan vao vi tri cudi ciing cua chung trude khi dat thiét bi 1én bé may cua nd
hay khong? Hy vong la khdng. Cac may can phai duoc thiét 1ap so bo hay vi tri
can chinh cudi cung truéc khi thuc hién bat ky két nbi nao dén né. Hay nhé
rang, cac mit bich duong dng trén bom, may nén hay turbine 1a cac diém két
ndi luu chat, khéng phai cac cac moc giit duong dng. Céc cau tric bé da can
phéi c6 dé d& duong dng dé loai bo di bat ky tng suat nao 1én may.

3) C6 bat ky sy xem xét nao lién quan dén viéc khoan hay bét ren xuéng bé may
noi ma may sé dugc gan vao hay khong? Néu vay, cac may cé dugc can chinh
theo phuong doc truc va phuong ngang trén cac bé nay trude khi khoan hay bat
ren dé dam bao ring cac bulong chan dugc dit dung tim cua 15 hay khdng? Hy
vong 1a c¢6 nhu vay. Viéc khoan hay bit 15 trén trén bé mdy thi kho hon so Vi
né twdng va yéu cau mot vai ndi luc trong viéc dinh vi tri 16 mot cach chinh
x4c. Hinh 2.2.2 trinh bay mét sé yéu cau ki thuat tir hiép hoi san xuat thiét bi
dién quoc té (NEMA) cho kich thudc cac tim chan, duong kinh 15 phai dugc
khoan vao chan may va duong kinh bulong dé giir chit cic chan do trén bé
may. Nhu ban c6 thé thiy, khdng c6 nhiéu khong gian gitra than bulong va 15
duoc khoan vao chan may. Hinh 2.2.3 trinh bay kich thuéc 16 bulong, bulong
dugc sir dung cho cac kich thudc 16 d6 va tong khe ho duong kinh giita bulong
va 1. Can phai biét ring néu bulong duogc dit ngay tam 16 thi may c6 thé chi
dich chuyén dugc mét nira luong khe hé nay (khe ha béan kinh).

Trang 104



Bién Soan: Ng6 Van Dinh, ky sw co’ khi, Phong Ky Thuat, Nha may dam Phu My.
http://www.baoduongcokhi.com

NEMA Motor frame—foot pad sizes 2in. % 2 in. footprint
2in. X 1.5 in. footprint

13/32 in. hole diameter
5/16 in. bolt
94 mils total diametral clearance

. 2.5in. x 3 in. footprint

13/16 in. hole diameter
5/8 in. bolt 2.5in. X 2.5 in. footprint

188 mils total diametral clearance

4in. X 4 in. footprint

17/32 in. hole diameter
3/8 in. bolt
156 mils total diametral clearance

3.5in. x 3.5 in. footprint

3 in. X 3 in. footprint

21/32 in. hole diameter

1/2 in. bolt .
156 mils total diametral clearance

17/32 in. hole diameter
3/8 in. bolt
156 mils total diametral clearance

Hinh 5.2: Tiéu chudn Nema

5.2. Cac budc dinh vi tri cia may co ban

Chung ta séng trong thé gisi 3 chiéu vi vay viéc hiéu chinh sai léch can chinh truc

can giai phép 3 chiéu va thong thuong cach hiéu qua nhat dé xac dinh lai vi tri cua

cac vo may nhu sau:

1. Diéu chinh vi tri doc truc cia may dam bao riang khoang céch gitra hai mat
coupling hub (shaft end) c6 sai sé khéng qua 100mils so véi gia tri kich
thudc mong muén.

2. Thuc hién dich chuyén Ion 1én va xudng bang cach thém hoic bo bét lwong
shim gitra cAc chan may va bé may.
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3. Thuc hién dich chuyén 16n theo phuong ngang trén mot may hoac ca hai may.
4. Thyc hién luong dich chuyén tinh chinh theo huéng lén va xudng bang cach
thém hay loai bo bt lwong shim gitra cac chan may va bé may.
5. Thuc hién luong dich chuyén tinh chinh theo phuwong ngang trén mot may
hoac ca hai may.
6. Diéu chinh vi tri doc truc ctia may dam bao rang khoang cach giira hai dau
truc c6 sai s6 khong vuwogt qua 10mils so véi khoang cach mong muén.
5.2.1. Khoang cach doc truc
Ddi véi nhiéu tng dung ma cac rotor duoc d& trén cac bearing chéng ma sét, thi gia
tri do khoang cach gitra hai dau truc 13 twong d6i chinh xac. D4i vai cac rotor véi cac
loai bac d& va chan dang truot, thi vi tri van hanh thong thuong cua rotor phai duoc
xem Xét.Vi du, cac motor dién vai cac 16i tir duge dd trén cac bearing truot € tim
kiém tam tur khi tir treong xuat hién. Do do, cac motor phai chay solo dé xac dinh vi
tri tam tir truge khi thiét 1ap khoang cach doc truc. Cac may nén ly tam, turbine va cac
loai thiét bi truyén dong khac thong thuong sé van hanh huéng vé phia active cua bac
chan. Trong qué trinh can chinh thi cac rotor nay phai dugc day tua vé phia mat
active cua bac chan trudc khi thiét 1ap khoang cach doc truc nay.
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Budc 1 - chinh thd (£100mils) vi tri doc
truc cua cac truyc.

Buéc 2 — Thuc hién diéu chinh lén cho
mot hoic ca hai thiét bi 1én hodc xuéng
bang viéc thém hay loai bo bét shim tai
cac chan may.

Budc 3 — Thyc hién diéu chinh luong
tuong d6i 16n mot hay ca hai may theo
phuong ngang bang véc dich chuyén céac
dau phia DE va NDE.

Buégc 4- Thuc hién diéu chinh tinh (néu
can thiét) déi véi mot hoic ca hai thiét
bi theo phuong 1én xudng bang viéc
thém hoac loai b6t shim.

Buégc 5- Thuc hién diéu chinh tinh (néu
can) theo phuong ngang bang viéc dich
chinh phia DE va NDE.

Budc 6 — Thyc hién bat ky diéu chinh
cudi cung nao ddi véi vi tri doc truc caa
truc.

Hinh 5.3: Trinh tw thuc hién si dich chinh hiéu chudn sai léch.

Khoang céach doc truc phai dugc do gan vi tri tam quay caa mdi truc nhat co thé néu
khong cé su quy dinh nao khac bai Nha san xuat thiét bi hoac khép néi. Nhu duoc
trinh bay trong hinh 5.3, dich chuyén dau tién ban phai thuc hién la dich chuyén doc
truc. Néu ban bj sai léch goc, va ban do khoang céch doc truc ¢ duong kinh phia
ngoai cung cua coupling hub trén mot phia, thi khoang cach nay trén phia con lai cua
coupling hub s& bj sai khac. Hay nhé ring dich chuyén dau tién ban thuc hién 1a
+100mils nghia 13 ban c¢6 thé sir dung mot thudc day chuan hay mot thuéc thong
thuong dung dé do khoang cach nay.

Déi véi khoang cach doc truc cudi cung, néu khdng c6 sai s6 doc truc dugc quy dinh,
thi nguyén tic thong thuong 1a phai giit khoang cach nay dén khoang sai sé +0.010in.
cua kich thudc dugc yéu cau. Sy quan trong cua viéc duy tri khe hé nay mot cach hop
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1y 1a dé tranh bi Gng suat vuot qué gidi han khi khép ndi bi tinh trang ket xay ra khi
khoang cach khe hé khong hop ly do su sai léch qua 16n theo phuong dung va
phuong ngang. Muc dich cta khép néi 1a dé truyén lec quay, khéng phai luc day doc
tryc tir may nay sang may khac. Nha san xuat khép ndi s& thuong co hudng dan vé
khoang cach ding phai can dugc dam bao cho khép ndi cua ho. Chung ta nén dat
dugc thong tin nay trudc khi thuc hién céng viéc can chinh. Hinh 5.4 trinh bay théng
tin vé viéc xac dinh khoang cac doc truc ding cho khép ni dang banh ring.

Lap dat khép ndi rang

Pat dwoc khoang cach ding giira cac truc.
Thong thuong rang trén coupling hub
khéng nam trong tdm cua hub ma bi léch
tdm mat chat. Bac hinh bén phai trinh bay

Center of coupling hub

¢ i | 1.944 in.
mot so kich thudc thuc té trén coupling _

hub ring duoc si dung cho turbine 175hp 0.9?221 0.102in
dan dong bom cap nudc ndi hoi. Luu y - -
ring, cac rang cua banh ring 1a léch tam
khoang 0.102in. Théng thwong, cac hub
khép néi duoc lip dé ma cac rang banh
ring bén ngoai gan bearing phia DE hon
la dau tryc nhung diéu nay khong phai .
luén luén dung. Trong truong hop nay, Center of gear teeth
diéu nguoc lai 1a dung. Muc dich 1a phai

D.870iIn.T| 1.074in.

dat cdc rang cua banh rang ngoai trén
coupling hub bén phai trong tdm cua rang
banh ring trén Ong truot khép ndi. Diéu
quan trong la phai dam bao rang khoang
cach truc dén truc ding dé ngan cac ring
ctia banh ring tré nén quéa gan voi nhau va
chay an khop mot phan véi cac riang cua
dng 16t hay quéa xa va gay co vao oring
cua housing.
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Center of internal Center of internal
gear teeth Determine the distance with the gear teeth
sleeves, gaskets, and spool

Coupling sleeve

Hinh 5.4: Xdc dinh khoang cach doc truc dung cua khop noi rang.
5.2.2. Thuec hién cac hi¢u chinh theo phwong ding

Néu chling ta dang noi vé cac may dugce dit nam ngang thi dung cu duoc sir dung
nhiéu nhat dé thay d6i chiéu cao hay nang vé may 1én dugc goi la shim stock. Shim
stock 1a tim kim loai phing dugc cudn hay dé phang c6 chiéu day tir khoang 0.001
dén 0.125in (1 dén 125mils). Shim stock vuot qua 125mils théng thuong dugc goi la
spacer hay tim. Shim stock théng thuong duoc 1am bang dong thau, thép cacsbon hay
thép khdng gi, nhung ciing co thé dugc 1am tir bat ky kim loai ndo hay nhwa néu
mudn. Su chinh xac vé d6 day cua shim stock thong thuong 1a 5% gia tri chiéu day
danh nghia. Vi dy, mot shim 50mil c6 thé thay di trong khoang 48 dén 52mils. Shim
stock thudng dugc ban véi chiéu rong khoang 6inch va chiéu dai khoang 10ft.

Hinh 5.5 Cac shim c¢é kich thwoc A,B,C,D
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Mot s6 cong ty cung cap ca shim duoc cat trude theo bién dang chit U véi nhiéu kich
thuéc va chiéu day khac nhau nhu duoc trong hinh 5.5 va hinh 5.5. Nhitng shim dwoc
cit trude ¢6 hinh dang chir U nay duoc cung cip theo 4 chuan kich thudc (mot s6 nha
san xuat khac nhau dua trén cac kich thuéc nay):

Assize—2in. 2in. witha5=8n. slot

B size—3in. 3in. witha 3 =4 in. slot

Csize—4in. 4in. witha1-1=4in. slot

D size—5in. 5in.or5in. 6 in. with a 1-1 =4 in. slot

Céc shin duoc cét trudc theo hinh dang chit U duoc gia cong theo chiéu day nhu sau:
1, 2,3,4,5,10, 15, 20, 25, 50, 75, 100 va 125 mils. Mot s6 cong ty cung cap cé4c rdnh
rong hon trén dugc goi la shim dang qua co

Hinh 5.6: Cdc shim c¢o kich thuoc A, B, C, D.

Néu can thiét Iap mot miéng shim bing chiéu day cuaa spacer trén 125mils, ching ta
nén st dung c4c tam bang thép cacbon va thép khong gi va tam shim nay phang ¢ ca
hai bén dé dam bao cac bé mat song song véi sai sé 1mil/ 6in. Miéng spacer nay can
phai dat d6 bong khoang 125rms hay cao hon sau khi mai.

Céc shim dugc cit trudce theo hinh chir U dugc dé cap o trén thong thuong dugc 1am
bang thép khdng gi, cai ma Ia vat liéu duoc yéu cau sir dung dé ngin ngira Sy oxi hoa
hodc 4n mon ma cé thé xay ra véi cac tim shim bang thép cacbon. Cac shim bang
d6ng thau 1am viéc tét néu trong mai truong 1am viéc khéng c6 Amonia. Thép cacbon
thuong duoc st dung khi cin mot tim shim c6 chiéu day 16n hon 125mils. Cac shim
duoc cit trude theo hinh chir U véi kich thude A dén D duogc hiéu 1a sir dung dua trén
kich thuéc khung ctia motor theo tiéu chuan NEMA tir 100 dén 400. Cac shim nay
cling ¢ thé dugc sir dung cho cac may khac ngoai motor. Nhimg kich thugc shim
chuan trén sir dung tt cho khoang 70% thiét bi trong cong nghiép nhung ching
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khong phu hop vai moi thir dac biét [a cac may 16n hon, vi vay, ching ta cling thuong
gap cac shim dugc gia cong dé &p dung trong nhiéu tinh hudng khac nhau. Nguyén
tic thong thuong la phai cung cip it nhat 80% tiép xUc gitta chan may va diém tiép
xic cua né trén bé may, hay khung may. Thuong t6i tim thay cac shim c6 kich thuéc
loai C ndm dué6i chan cac may co kich thuéc chan khoang 6 dén 9 in. Chi bai vi 16
shim nay khop vai duong kinh bulong chan cua cdc may, chir khéng phai cé nghia
rang cac shim nay la cac shim dung cho cong viéc ndy. Do d6, trong nhiéu truong
hop, cac shim dic biét can duoc gia cong.

Shim du phong c6 thé dugc mua theo chiéu rong 6in cudn theo chiéu dai 100in va
180in va c6 thé nhém, dong, thép cacbon va thép khong gi véi chiéu day nhu sau: 1,
1.5,2,,3 .4,5,6,7,8, 10, 12, 15, 20, 25 va 31mils. Dé gia céng cé4c shim cd chiéu
day I6n hon, ban can sir dung céc tim shim cai ma c6 thé duoc mua theo sé gauges
nhu sau:

Gauge Thickness (1m.)
28 0.015
26 0.018
24 0.024
22 0.030
20 0.036
19 0.042
18 0.048
16 0.060
14 0.075
13 0090
12 0.105
11 0.120
10 0.135
8 0.165
7 0.187

Trong truong hop ma ban phai tu 1am cac tim shim tir cuon shim 6in., thi b dot tot co
thé duoc str dung dé cat shim. Thuc hién duong cat thang khong qua kho véi shim cé
chiéu day nhé hon 20mils. Nhung n6 khé dé cat néu chiéu day shim vuot quéa 20mils.
Cit 15 véi bién dang hinh cau c6 mot chat kho khan dic biét 13 v6i shim c6 do day
trén 15mils. Thuong st dung mot dau vach dau tao hinh trén shim va sau dé bét dau
cit di. Khuyén cdo phai mang bao tay vai khi cat cac shim nay. Sau khi cit, hdy ding
mot cay gb va mot bla dap gan d6 dé 1am phang cac canh vira mai cat. Ngay khi c6
duoc shim hoan chinh, hay sir dung bt 1ong dé viét 1én chiéu day shim & ca hai mat.
Néu ban dang phai cat mot vai miéng shim, thi s& rat dé dang quén di nguoi ndo sé 1a
ngudi lay di cudn shim do.
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phuwong ngang.

Khi cac 15 1a rat kho dé cat, ban cd thé mudn dau tu mot cai de va bo dot dé tao ra mot
cai 13 trude tién, sau d6 ban chi phai cit cac duong thang. Néu ban can phai lam cac
miéng shim c6 chiéu day vuot qua 25mils, thi ban can phai st dung may cit bang thuy
luc hodc co c6 kich thudc téng thé cua shim va sau d6 khoan 16 cho cho khe va st
dung cua tot dé tao ra cac vét cat cho 15. Néu ban phai 1am mot bo shim chém, hay cét
hinh dang tong thé, xép chlng véi nhau ciing véi cac miéng shim mong hon nam gitra
cac miéng shim day hon, kep lai thanh mot khoi giira hai tam kim loai day 1/4in, sau
d6 str dung phay mat dau dé cit 15 cho tat ca cac miéng shim & cling mét thoi diém.
Mot s6 nguyén tac chung can phai tuan thu khi gia cong shim 1a:

1. Ngoai trir cac shim danh cho soft foot, ban khéng nén sir dung qua 5 dén 6

miéng shim dudi mot chan may dé thuc hién can chinh.
2. Tong luong shim dung dé hiéu chinh can chinh khéng vwet qua % dwong
kinh cia bulong giir chan may.

5.2.3. Dich chuyén ngang
Céc bulong cong duoc ga cb dinh hay bat ky dung cu nao c6 thé duoc st dung dé day
thiét bi truot ngang déu can phai dugc dat & gan diém chan may nhat c6 thé ma khong
lam chit thém hay néi long cac bulong nén. Sy sap xép cc bulong cong dién hinh
duogc trinh bay trong hinh 5.6. Bong hd so dwoc gé trén bé may ma dwoc st dung dé
giam séat dich chuyén ngang can phai dugc dat nguoc huéng véi chiéu dich chuyén
ctia vo may dé tranh bi nhay kim do bi va quét vao trong qua trinh kich bulong nhu
duoc chi ra trong hinh 5.7. Su khong thuén loi cua cac bulong cong duoc gé cb dinh 1a
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ching phai dugc han 1&n bé may hay khung may ma né sé tré nén kho dé thém hay bo
bét cac shim khi cac tim bulong cdng hién hiru ¢ vi tri can chém shim.

Piéu quan tam 1a hau hét cac may quay khong c6 cac bulong cong duoc lap dé dinh vi
tri cua may. Goi ¥ hitu dung tro