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Tom tat:

Trén thé gidi, chan dodn ky thudt (technical diagnostics) da tré- thanh mét linh viee khoa hoc quan
trong vé nhdn dang tinh trang ky thudt ciia mdy moc, thiét bi. Moi hé thong chin dodn ky thudt phdi thu
nhén (do dac) cdc tin hiéu chan dodn, xir 1y thong tin trong tin hiéu (phdn tich) va dwa ra céc danh gid (két
lugn) vé tinh trang hién thoi cua thiét bi. Cac dao dong co hoc xuat hién trong qud trinh van hanh cua thiét
bi thuong phan anh rat nhay va chinh xac déi véi sw thay déi cua tinh trang hoat dong. Boi vdy, cdc tin hiéu
dao dong do duoc tir thiét bi ddc biét phu hop voi vai tro cac tin hiéu chén dodn. Bai bdo gém hai phcﬁn
chinh. Phan thit nhdt trinh bay tong quan nhitng phirong phdp chan dodn rung dang dwoc img dung rong
rdi trong cong nghiép, trong gia cong co khi. Phan thir hai dé cdp t6i mét nghién ciru thue nghiém vé xdc
dinh biéu do on dinh ciia mday phay CNC ba truc toc o cao bang tiéu chi rung dong.

Tir khéa: Chan dodn rung, biéu do on dinh, rung dong, phay toc dé cao, toc dd truc chinh, chiéu sdu cdt

huwong truc.

1. Gié6i thiéu

Trén thé gidi, chan doan k¥ thuat (technical
diagnostics) da tro thanh mdt linh vuc khoa hoc
quan trong vé& nhdn dang tinh trang ky thudt cua
may moc, thiét bj va cong trinh [1-2]. Dya trén
cac két qua cta chan doan k¥ thuat, hinh thirc bao
dudng theo tinh trang hoat dong (condition-based
maintenance) di va dang mang lai nhiéu loi ich vé
kinh té - k¥ thuat va dac biét 1a giam thiéu cac nguy
co rii ro cho ngudi van hanh do sy ¢6 thiét bi (giam
thoi gian dung may do héng hoc, giam chi phi bao
dudng, chii dong trong viéc chudn bi phu ting thay
thé, tang d0 an toan van hanh cua thiét bi).

M&i hé thdng chan doan ky thuat (6 mirc
thap hon 1a giam sat tinh trang k¥ thuat) phai thu
nhén (do dac) cac tin hi¢u chén doan, xur 1y thong tin
trong tin hiéu (phan tich) va dwa ra cac danh gia (két
luan) vé tinh trang hién thoi cua thiét bi.

Céc dao dong co hoc xudt hién trong qué
trinh van hanh cua thiét bi thudng phan anh rat nhay
va chinh xac dbi voi su thay ddi cua tinh trang hoat
dong. Boi vay, cac tin hiéu dao dong do duoc tur
thiét bi dac biét phu hop véi vai tro cac tin hi¢u
chan doan.

Sau hon 60 nam nghién cru va tng dung,
linh vuc chan doan k¥ thuat nhd dao dong (goi tat 1a
chdn dodn rung) da dat nhiéu nhiéu thanh tyu déng
ké trén thé gioi, nhiéu phuong phap va giai phap k¥
thuat da dugc ap dung rong rai cho chan doan rung
ctia chi tiét quay (6 bi, banh rang, tryc,...) cho dén
cac cum thiét bi va may (bom, dong co dot trong,
tudc bin, dong co dién, may nén,...). Mot s tiéu
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chuan qudc té vé qui trinh va chi tidu danh gia dao
dong may da dugc ban hanh [7-9]. Nhin chung, cac
van dé ly thuyét va giai phap k§ thuat trong linh vuc
chan doan rung ctia thiét bi co khi chua nhan duoc
su quan tdm rong rai trong nudc, bdi viy nhung
hiéu biét chuyén siu trong linh vuc nay con nhiéu
han ché so voi thé gidi.

Phan thir hai dé cap t6i mot nghién ctru thuc
nghiém vé xac dinh biéu d6 6n dinh ciia may phay
CNC ba tryc toc d6 cao bang tiéu chi rung dong.

Ngudi ta da chirg minh rang trong qua trinh
phay, rung dong c6 thé phat sinh tir nhiing sy phdi
hop nhét dinh cta toc do cat va chiéu sau cat (Hinh
1). Nhu mot ham cuia hai thong sé nay, duong bién
giita mot vét cat 6n dinh khong cé rung dong va mot
vét cat khong 6n dinh c6 rung dong duogc hién thi
trén mot do thi dugc goi 1a biéu do on dinh.
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Hinh 1. Biéu dé én dinh

Biéu d6 6n dinh cho phép dua ra cac quyét
dinh thuc hién su phdi hop cu thé giita chiéu sau
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cit va toc do cit nham tranh rung khi ting lugng
chay dao.

Vi sy giup d& cua biéu dd 6n dinh, ta co
thé lua chon céc ché do cit dé thuc hién cac nguyén
cong cit co rung dong ty do. Pay 1a li do vi sao
mot s6 nha nghién ctru da phat trién va trinh bay
mo hinh giai tich cua qua trinh phay. Ho tap trung
vao viéc phat trién nhitng phuong phap dé tao ra
cac biéu do 6n dinh c6 sin danh riéng cho nhiing
to hop may moc, dd ga, dung cu cit va vat liéu chi
tiét nhat dinh.

2. Giam sat va chin doan rung cho may va thiét bi
Trude hét, viéc chon lua thiét bi can giam
sdt va chan dodn phai can cir vao cac diéu kién sau:
- Cic may lién quan truc tiép vao day
chuyén san xuat ra san pham.

- Céc thiét bi dugc dy doan sé gay ra hu
hong ngiu nhién khi bi dimg bat thuong.

- Céc thiét bi khi bi ding bat thuong s& gay
hu hong cho thiét bi khac.

- Céc thiét bi ¢6 chi phi bao dudng cao.

Nhiém vu dau tién ciia qué trinh giam sat 1a
phan tich déi tuong can giam sat (dac diém, ché do
van hanh, cac yéu clu dic biét vé van hanh). Qua
do, ta c6 thé chon lua duge mot s6 yéu t6 dé biu thi
trang thai ky thuat ctiia di tuong can giam sat, thi
du nhu tinh trang con t6t hay cac loai hu hong c6 thé
xay ra trong qua trinh van hanh.

Giam sat tinh trgng (condition monitoring)
1a cac hoat dong nham phat hién su hinh thanh va
giam sat qua trinh tién trién cua hu hong trong may
va thiét bi. Nhin chung, cac hu hong cuc bo (thi du

cac vét nit) cua chi tiét méy can duoc phdt hién
som dé tranh nguy co su ¢6 hu hong dot ngot (Hlnh
2a). Cac hu hong phan bd (thi dy mon, troc) can
duoc giam sat lién tuc dé tién liéu duoc thoi gian
hoat dong con lai va co ké hoach thay thé kip thoi
(hinh 2b). Viéc giam sat tinh trang cia mot thiét b
dua trén viéc phan tich tin hi¢u dao dong dugc do
thudng xuyén. Pudng dic tinh cua thong sb giam
sat (x) duoc xac dinh tir két qua phén tich va 1a co
s6 dé két luan vé muc do tién trién cua hu hong
(Hinh 3).

Muc dirng may

Mirc canh bao

Thoi gian hoat dong

\

Thoi gian hoat dong ¢

Hinh 3. Puong ddc tinh dé gidm sdt tinh trang

O mot mic cao hon, chan dodn tinh trang
(condition diagnostics) c6 nhiém vu nhdn dang,
dinh vi va danh gia mic d6 cta hu hong da dugc
phat hién tur viéc giam sat tinh trang. Nhu vay,
nhiém vy cua chin doan tinh trang phtc tap hon
nhiéu so v&i giam sat tinh trang va do do, c¢6 chi
phi cao hon vé thiét bi va nhan lyc. Viéc thuc hién
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nhiém vu chan doan rung cho mot thiét bi tuan theo
céc nguyén tic chung duge mo ta trén Hinh 4.
Chan doan rung c6 bon dic diém co ban sau:
- Qua trinh chén doan dya trén co so do dao
dong mot cach gian tlep dbi véi nguon gay rung.
- Qua trinh chan doan duoc tién hanh ngay
trong qua trinh 1am viéc cta ddi tuong (khong can
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dirmg may hodc thao rdi cac chi tiét).

- Cong viée chan doan dugc thuc hién dbi
v6i timg thiét bi cu thé xac dinh, két qua chan doan
cho biét trang thai ky thuat cua chinh thiét bj d6 va
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khong thé ap dung cho moi thiét bi khac.
- Qua trinh chin doan duoc tién hanh lién tuc
hodc dinh ky.
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Hinh 4. Qui trinh gidm sdt-chan dodn rung cho mdy va thiét bi

Viée lua chon &p dung mot hé théng chi thuc
hién churc nang gidm sat tinh trang hay mét hé théng
thuc hién chuc nang chan doan tinh trang can can
clr vao gia tri, tam quan trong va cac yéu cau vé an
toan cua thiét bi.

Dé thu dugc thong tin can thiét va chinh xéac
tir tin hiéu dao dong, ta phai phén tich tin hiéu dé
dua ra cac thong sd hodc cac du hiéu phan anh
tinh trang k¥ thuat ciia di twong. Ngoai ra, cac dai
luong do trong tin hi¢u thay ddi qua nhanh (tan s6
1én dén vai kHz), khong twong tmg véi sy thay doi
trang thai cta thiét bi trong thuc té (dién ra theo
ngay, tuan, thang) Boi vy, ta can tach ra tir tin hiéu
cac thong sé chan dodn (xem Hlnh 4) nho cong
cu phan tich tin hiéu. Cac thong sé chan doan nay
thuong dugc biéu dién dudi dang mot gia tri (bang
s0) va thay d6i cham mét cach twong mg vai trang
thai k¥ thuat cua thiét bi. Ky thuat xu 1y tin hiéu sb
hién da c6 mot budc tién vuot bac cung voi su phat
trién cua k¥ thuat do dac dao dong bang tin hiéu
dién. Mot loat cac phuong phap phan thh tin hiéu
trong mién thoi gian va trong mién tan s trén co
so phép bién d6i Fourier di duoc xay dung va hoan
thién: Loc s6, phan tich phd tan sd, phd duong bao,
vv...Cac phuong phap nay hién dang dugc su dung
rat rong rai Va dugc tich hop trong nhiéu phan mem
do va phan mém tinh todn. Hién nay, trén thé giéi da
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4p dung nhiéu phuong phap phan tich tin hiéu dao
dong phu hop cho chan doan tinh trang k¥ thuat cia
cac ch1 tiét quay trong hé truyen dong co khi nhu
truc, ndi truc, 6 d& va bo truyen banh rang. Nhém
phuong phap thir nhat thugc vé cac phuo’ng phap
tiéu chuan va da duoc kiém chimg trong nhiéu tmg
dung khac nhau [3-6, 10, 11].

3. Nghién ciru thwe nghiém xac dinh biéu d6 6n
dinh ciia may phay CNC ba truc toc dd cao bang
tiéu chi rung dong

Rung dong trong qua trinh gia cong gdm co
rung dong cudng birc, rung dong riéng Va tu rung
dong. Qua d6 nhan thdy rung dong 1a yéu td trung
gian sinh ra trong qua trinh gla cong anh huong toi
d6 nham be mat gia cong. Dé kiém soat tot va tbi
vu thong s6 ché do cat anh huong téi chat luong bé
mit gia cong. Nghién ciru anh hudng cua ché do cat
toi rung dong trong qua trinh gia cong phay tdc do
cao la can thiét va 1a co so dé xay dung biéu d6 6n
dinh ciia may phay CNC ba truc téc do cao bang
tiéu chi rung dong.

Phan nay s& giai quyét mot hudng thuc
nghiém tiép can viéc xay dung mot biéu dd 6n dinh,
tor do glup chung ta thiy su khac nhau giira cac ché
do cit on dinh va khong 6on dinh, va lya chon dugc
su phdi hop tdi wu nhét giita chiéu sau cat va toc
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d6 nham dat duge nang suét cao hon. Mot biéu dd
rung dong, 1a mot biéu dién dd hoa ctia mirc bién
d6 rung dong trén mot vung hay mdt khu vuc nhét
dinh. Vung dugc khao sat chia ra thanh mot s6 diém
cling v6i mot mang ludi va ta thu duoc biéu do rung
dong bang cach 13y s do tai cac diém xéac dinh
trong Vung danh gia nay. S6 diém con lai dugc tinh
toan bang phép nodi suy. Pdi v6i qua trinh phay, biéu
dd 6n dinh ¢6 quan hé voi cac khu vyc trén biéu do
rung dong. Néu xem biéu do 6n dinh 12 mot khu vuc
thi n6 c6 thé duge chia thanh cac ving nho véi mot
ludi phan tir va ta xac dinh biéu d6 on dinh bang
cach ap dung phuong phap lap biéu dd rung dong.
Hudng tlep can nay s& dugc kiém chung bang cach
so sanh biéu do 6n dinh dwoc tao ra bang cach lap
biéu d6 rung dong vai biéu dd 6n dinh dugc tao ra
boi cac gia tri trung gian cua phuong phap go thu
(taptest).

3.1. Xay dung biéu d6 6n dinh ciia may phay
CNC cao tdc dwa vao tiéu chi rung dong
3.1.1. Lap ban do rung dong dé xic dinh biéu dd
6n dinh trong qua trinh phay

Trong nguyén cong phay, kim loai thura dugc
loai bo ra khoi phoi bang cach xoay tron dung cu cit
va tinh tién no theo phuong chay dao tai mot van tde
nhat dinh (Hinh 5). Su va cham cua ludi cat kich
thich hé thong may cong cu/dd ga dung cu/dung cu
cét/chi tiét, tir 46 phat sinh dao dong. Mot giai doan
ngin ban dau s& quyét dinh liéu qua trinh ¢6 6n dinh
hay khong 6n dinh.

AANNNNNAS

Hinh 5. M6 hinh khao sdt on dinh

Ché d6 gia cong 6n dinh hodc khong on dinh
c6 mbi quan h¢ mat thiét voi bién do rung dong.
Néu ché d6 gia cong khong 6n dinh thi biéu dd rung
dong sé khong hoi tu (blen d6 rung dong ngdy cang
16n theo thoi gian). Néu ché do gia cong 6n dinh thi
biéu d6 rung dong s& hoi tu (bién do rung dong s&
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giam dan theo thoi gian).
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Hinh 6. Biéu do rung dong véi ché dj gia cong mat
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Hinh 7. Biéu do rung déng véi ché do gia cong on
dinh

Vay ta co thé dua vao bién do rung dong dé
danh gia ché d6 gia cong 6n dinh hay khong 6n dinh.

Trong truong hop gia cong phay, nhu di dé
cap O trén, dd co nhidu cudc khao sat vé su rung
dong cua nguyen cong phay dugc dung de thu nhén
thong tin vé cac su c0, va dac biét 1a sy mat on dinh..
Tuy vay céc tac gia chua c6 tin tirc gi vé bat cr sy
nghién ctru nao vé viéc st dung k¥ thuat xay dung
biéu d6 rung dong nham muc dich xac dinh biéu do
6n dinh.

Ngudi ta dung 1én biéu dd rung dong nho
vao hai phuong phap don gian sau: bang cach ldy
mau, thong qua cac phan tich bién do rung dong thu
dugc, sau d6 sb hoa cac phan tich nay hodc bang
cach mo phong, mo phong lai trang thai rung dong
6 mot vung nao d6. Ching déu dua trén co sé thue
hién cac phép toan nho vao sy tién b ciia may tinh
dién tir, va déu c6 wu diém 1a giam thiéu chi phi
cho viéc tiép nhan dir liéu va tiét kiém thoi gian xay
dung biéu db rung dong.

Ta thu duoc biéu dd rung dong dya trén do
ludong bang cach 14y sé do cua mot sé diém trong
khu vuc khdo sat va tinh toan cho cac diém con lai
bang phép ndi suy. Cac diém do dac thuong duoc
xéc dinh béi cac dinh cua mang ludi. Tinh chét cua
mang ludi va sy chia tich cac dinh s& quyét dinh
dén sy chinh x4c cua biéu db rung dong.

Trong g101 han ctia nguyén cong phay va de
tap trung vao van dé rung dong, néu coi biéu do on
dinh nhu 1a mdt khu vue va khu vuc nay duoc chia
thanh nhidu mién c6 lu6i, c6 thé dung mét biéu dd
bang cach ap dung phuong phép 1ap biéu db rung

Journal of Science and Technology



dong. Biéu do cho ta thay bién giéi 6n dinh trong
d6 truc hoanh thé hién tdc do quay cua truc chinh
va tryc tung 1a ban kinh chiéu sau cit. Trong nghién
clru nay, biéu dd 6n dinh duge xéac dinh tir 190 diém
trén mot mang ludi bao gdm 19 tde d6 quay va 10
chiéu chiéu sau cat khac nhau, diéu d6 c6 nghia la
can phai thyc hién tong cong 190 thi nghiém dé thu
nhan rung dong gia cong tai mdi diém cua mang
ludi. Bién d6 rung dong dugc phan tich va nguoi
ta di xac dinh dugc cac tan s6 rung dong. Phuong
phap trén dugc gidi thigu trong Hinh 8. Mot biéu do
rung dong 3D duogc xdy dung bang cach v& do thi
bién d6 rung dong tai nhitng tin s xung quanh tan
s6 rung dong, tai mdi diém twong Ung trén mang
ludi lai tham chiéu 1én phia trén. Trén biéu do,
khong khé dé quan sat dudng bién giéi 6n dinh va
tiép do 1a chon Iya bo thong s6 cong nghé hop 1y
cho qua trinh gia cong phay.
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Hinh 8. Phucong phdp xdy dung biéu dé én dinh

Thyc nghiém xac dinh biéu do 6n dinh cua
may phay CNC cao téc dwa vao tiéu chi rung dong

Muc tiéu cta thyc nghiém 1a xac dinh biéu
dd 6n dinh cua may phay CNC cao toc bang cach:
khi gia cong véi mdi ché do cit, tac gia tién hanh
do biéu d6 rung dong theo cac phwong. Sau khi c6
dugc cac théng sé do trén, dua vao 1y thuyét vé
6n dinh qua trinh phay da trinh bay & trén, tac gia
s& tién hanh xay dung duogc biéu dd én dinh thuc
nghié¢m.
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3.1.2. Thue nghiém xéic dinh biéu d 6n dinh cia
may phay CNC cao toc dwa vio tiéu chi rung dong
Muc tiéu cua thyc nghiém la xac dinh biéu
dd 6n dinh cua may phay CNC cao toc bang cach:
khi gia cong véi mdi ché do cit, tac gia tién hanh do
biéu dd rung dongtheo cac phuong. Sau khi c6 duogc
cac thong sb do trén, dua vao 1y thuyét vé 6n dinh
qué trinh phay di trinh bay & trén, tic gia s& tién
hanh xay dung duoc biéu dd én dinh thyc nghiém.
3.1.2.1. M6 hinh thwe nghiém

Hinh 9. M6 hinh thuc nghiém

Thuyc nghiém tién hanh duéi cac diéu kién sau:

- May gia cong: may phay CNC cao tdc
Super MC 500 - Tbc @6 truc chinh tir 100 + 20000
vong/phut; BT 30; hé diéu khién FANUC

- Dung cu cat: Dao phay hop kim cling
(NACHI GS MILL 4 GS 10-LIST9384); ¢ 10 mm;
4 rang; Chiéu dai cong xon ga dung cu cat: 40mm;
Chiéu dai tong: 70 mm; chiéu dai phan cit: 22 mm;
cit dugc thép co do cting 50-55 HRC

- Mau thi nghiém: 10 mau thép C45 c6 kich
thude 40 x 100 x 250, ga trén € t0.

- Microphone: Cam bién do rung dong
(microphone 4189) ga trong buong may

- Cam bién do rung: gia toc ké 3 chiéu

- LAN-XI: Thiét bi thu nhap dir lidu va
khuéch dai tin hi€u c6 4 dau vao, 2 du ra tan sd téi
51,2Kz cua hang Bruel&Kjaer BPan Mach

- Mo dun phan tich PULSE FFT 7770, 1-3
kénh, PULSE FFT Analysis cua hang Bruel&Kjaer
Pan Mach.

3.1.2.2. Biéu d6 én dinh ciia hé théng mdy
khdo sat

- Téc gia tién hanh cit thir cac ché do khac
nhau. S6 lwong thi nghiém tién hanh cit thir 190 thi
nghiém.

- Chay dao doc theo chiéu rong cua phoi voi
cung mot chiéu sau va thay ddi tde do mdi lugt chay
thi tang toc do 1én 1000vg/ph.
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- V6i mdi chiéu day cat ta thay doi toc do
vong quay lan luot tir 2000vg/ph téi 20000vg/ph,
v6i bude thay d6i mbi 1an 1a 1000vg/ph (19 toe do).

- Vi mdi con dao ta thay doi chidu day cit
tir 0,15 mm voi budce thay déi mdi 1an 1a 0,15mm,
dén chiéu day cét 1,5 mm. (10 chiéu sau cat).

V6i mot chidu day cét ta tién hanh cét dén
khi nao hién tugng mon dao khdc liét hodc giy dao
xay ra thi dung va chuyén sang gla cong & chiéu
day cat ké tiép. Xay dung biéu dd 6n dinh qua trinh
cit trén may “SUPER MC 500” bang thuc nghiém:

Bién dd am

015 03 045 06 075

Chiéu séu cit (mm)

08 ,."l.os 12 13 18

t (mm)

L5
1.35 e
1.2
1.05
0.9
0.75
0.6
0.45
03

0.15 n(vg/phyx10°
0 234567 8910111213141516171819 20

Hinh 10. Biéu do on dinh xdy dung bang thuc
nghiém

3.2. Théo luén
Tir biéu dd 6n dinh qua trinh cit trén may phay
cao tbec “SUPER MC 500” ta c¢6 cac nhan xét sau:
- Khi gia cong vt liéu thép C45 bang dao
phay ngon ¢ 10; 4 rang cét, vat liéu lam dao 14 hop
kim cimg (NACHI GS MILL 4 GS 10-LIST9384),
v6i chiéu dai cong x6n 40mm trén may Super MC
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500 Chiéu sau cit 16n nhit may c6 co6 thé cit dugc
voi dao phay hop kim cing (NACHI GS MILL 4
GS 10-LIST9384); ¢ 10 mm; 4 rang; Chiéu dai
cong x6n ga dung cu cit: 40mm thi ché do gia cong
cho ning suit cao nhat va chat luong bé mit van
dugce dam bao 14 tai n = 12000vg/ph va chiéu sau
citt= 1,5 mm.

- V6i may “SUPER MC 500” ché do gia
cong thyc té méi cit duge chiéu sdu phay 16n nhat
12 0.5mm (chiéu sau phay 16n nhat ma hién tai cac
ché @6 cét trén may dat dugc — s6 liéu cua nguoi
dung may). Vay nghién ciru biéu d6 6n dinh cua qua
trinh gia cong, ta di lya chon dugc ché do cit (van
tdc cat hop 1y) ma chleu sdu cit dat duoc 1,5mm,
gitp ta tang ndng suét cit got cua mdy Ién 3 lan ma
chat lwong bé mit chi tiét gia cong van dam bao.

4. Két luan

Két luan rat ra tir nghién ciru nhu sau:

Két luan 1.

Giam sat va chan doan rung cho thiét bi 1a
mot giai phap hitu hiéu dé giam thiéu cac nguy co
su ¢d, tai nan c6 nguyén nhan tir cac hu hong cua
méay moc thiét bi trong qué trinh van hanh va do
d6, mang lai nhiéu loi ich vé kinh té - xa hoi. Tuy
nhién, mot hé théng giam sat va chan doan rung
hoat dong hiéu qua s& doi hoi chi phi dau tu va dic
biét 1a cac chuyén gia c6 trinh d¢ chuyén mon trong
linh vyc nay.

Két luan 2.

Biéu db 6n dinh cta qua trinh cit cho phép
ta Iya chon duogc ché do gia cong hop 1y nhét (ché
do gia cong tdi wru). Ché do gia cong t6t nhat phai
dam bao dugc cic yéu cau sau: chiéu siu cit 16n
(ning suét cao), chat lugng chi tiét gia cong dam
bao, cac hién twong vat Iy nhu rung dong, nhiét ct,
luc cit nho.

Két luan 3.

O bai bao nay, nhitng thong tin vé tin higu
rung dong cla qua trlnh phay dugc phéan tich nhim
xay dung mét biéu d6 6n dinh. Cac thi ngh1em duoc
tién hanh dua trén sy thay doi chiéu sau cit va tdc
dd quay cua truc chinh trong khi lwong chay dao
trén mdi rang duoc gitt & mot hang s, nhur nhiing gi
dién ra trong biéu d6 6n dinh. Mot kénh thu nhan dir
lidu dugc dua vao hoat dong nham thu thap tin hiéu
rung dong, nhd mot phuong tién 1a mot cam bién
rung ddt bén trong budng may. Tin hiéu rung dong
theo thoi gian dugc phan tich off-line dé xac dinh
tan sb6 rung dong va xdy dung ban dd rung dong
cho viéc kiém tra qua trinh phay, muc dich 1a dé thu
duoc biéu dd 6n dinh. Cac phéan tich vé tan sb va
bién d6 dao dong cta rung dong phay, dua vao phép
bién d6i nhanh Fourier cta tin hiéu rung dong theo
thoi gian, d3 mang lai nhitng két qua tot dep va cho
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phép chung ta dat dugc nhitng hudng tiép can chinh
xac dé hiéu rd cac sy ¢b cua quy trinh phay thong
qua dao dong.

Két luén 4.

Diém han ché 16n nhit ciia phuong phap nay
1a can phai thyc hién rat nhiéu thi nghiém, va do do6
phai tiéu tén nhiéu thoi gian va chi phi méi c6 thé
thu thap du di li¢u cho viéc xay dung biéu dd 6n
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dinh théng qua ban do rung dong. Mot khi da hoan
thién duoc biéu dd on dinh, viéc chon lya ché do
cét hop 1y nham chdng rung dong cho nguyén cong
phay 1 rat kha thi.

Su thtr nghiém mé rdng nhu vua trinh bay
da chimg thuc cho két qua ciia nhiéu cude khao sat
trude do, cho toi ngay hom nay van co tinh thoi su
va can duoc quan tim va nghién ciru sau hon nira.
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STUDY DETECT AND REDUCED VIBRATION
WHEN PROCESSING IN THREE AXIS CNC MILLING HIGH SPEED

Abstract:

In the world, technical diagnostics has become an important scientific field of identifying technical
condition of machinery and equipment. Each technical diagnostic system has to acquire (measurement)
diagnosic signals and analyze information in the signals (analysis) and make evaluations (conclusions)
about the current state of the device. The mechanical oscillations occur during operation of the device
reflect a very sensitively and accurately to changes in the operational status. Therefore, the measured
vibration signals from the device are particularly suitable to the role of diagnostic signals. The article
consists of two main parts. The first section presents an overview of vibration diagnosis methods that are
being widely applied in industry and in mechanical processing. The second part refers to an experimental
study on the determination of stability diagrams of three-axis CNC milling machine of high-speed vibration
criteria.

Keywords: Vibration diagnostics, Stability lobe diagram, vibration, high-speed milling, spindle speed,
axial depth of cut.
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