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DO DAO DONG CUGNG BEG CUA CUM TRUG CHINK MY i
DANG THIET B DATA GOLLEGTOR 2526 VA PHAN NEM SENTINEL™

TS DAO DUY TRUNG
Vién Nghién ciu Co khi
B6 Céng thuong

Bai bao gidi thiéu tom tat cac két qua do xac dinh dao dong (bién dd, van toc va tan
s6) ctia may tién khi chay khdng tai, co tai ¢ 100% va 125% gia tri thiét ké béng thiét
bi do dao dong Data Collector 2526E va phan mém chuyén ding Sentinel™ ctia Dan
Mach. Két qua nay ding dé danh gia va nghiém thu chat lugng thiét ké va ché tao cac
may tién hién nay & trong nuéc. T dé, tim cac gidi phap nang cao nang suat, chat
lugng va do chinh xac gia cong cia may.

Tir khoa: do dao déng cudng birc, cum truc chinh may, may tién, phan mém chuyén dung.

THE MEASUREMENT OF
FORCED VIBRATION OF MAIN
SDINDLE, UNIT IN LATHE USING
THE DATA COLLECTOR 2526F
EQUIPMENT AND SENTINEL ™

SOFTWARE

Summary

The article introduces briefly the

measured rerults to define vibrational levels
(amptitudes, velocities and frequencies)

of lathe running at zero load, 100%
designed load and 125% designed load hy
using the Data Collector 2526E equipment
and SentinelTM specifialized software.
These rerults have been used to evaluate
and accept the quality of designing and
manufacturing turning equipment in Vietnam.
From that, the author find out the solutions
to increase productivity, quality and degree
of processing accuracy.

Key words: to mesure forced vibration,
machine main spindle unit, lathe,
specifialized software.

Hién nay, viéc do cac thong s6 cla dao déng cudng buc
(bién dé, van téc, gia tdc va tan sé) cla cac doi tugng chiu rung
dong dudgc thuc hién bang nhiéu thiét bi va cac phan mém tuong
tng di kém. Trong qua trinh lam viéc khi chiu tdc déng clia cac
Iyc, hé truc chinh may tién, bao gom truc, cac banh rang truyén
dong 1&p trén truc, cac & truc 1ap cum tryc chinh... bi rung dong,
anh hudng dén do chinh xac gia céng chi tiét, &nh hudng dén do
bén va tudi tho clia may.

Thuc hién viéc do dao dong clia cum nay G cac ché do céat
th quy dinh 1a cén thiét, nhdm danh gia chéat lugng cla chi tiét
gia cong va dic biét la danh gia do chinh xac clia may khi ché
tao mdi, cling nhu sau mét thdi gian st dung. Bai bao trinh bay
viéc do dao dong clia cum truc chinh khi ding thiét bi va phan
mém do rung dong chuyén dung clia Pan Mach. Day la thiét bi
do mdi, cé dd chinh xac do va phan tich cao, dudc dung kha phé
bi€n trén thé gidi hién nay. Cac két qua do nay dugc cong bé co
tinh cap nhat mdai.

Thiét bi do dao dong, thu thap di liéu Data Collector 2526E
[3]: la thiét bi do dao dong cadm tay nham thu thap va phan
tich cac di liéu vé thdng sé dao dong clia may. Thiét bi c6
thé tich hgp véi cac hé théng giam sat tryc tuyén (Online) va
gian doan (Offline), nhdm giam sat va ch&n dodn tinh trang
hoat déng va lam viéc cla may. Thiét bi cho phép can bang
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dong tai hién trudng chi ti€t quay, véi s6 mat
phang t6i da la 4.

Hinh 1: cdu hinh cda thiét bi Data Collector 2526E

Thiét bi va phan mém do dao dong [2], bao
gbm: hé théng thu thap di liéu cam tay (Data
Collector System 2526E)-Offline; dau do gia téc
k€ - 4391E; cap ndi AO 0268, két ndi may do
Data Collector va dau do gia téc ké 4319E. Phan
mém phan tich va ch&n dodn tinh trang thiét bi,
bao gom: phdn mém (SENTINEL™) Machine
Monitoring Software - Type 7107M; cap néi AO
0268, két n6i may do Data Collector va dau do
gia téc k& 4319E.

Céc cong thic chuyén déi gia tri do [4]:
v=do=d2nf,
= d =v/(2n.f)

v@i: v - van t6c dao dong [um/s]; d - gia
tri bién dé dao dong [um]; f.- gia tri tan sé quay
[Hz].

Sc d6 do dao déng hé truc chinh dugc chi ra
3 hinh 2.

E=IAT1S
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L

Hinh 2: so dé do dao déng cum truc chinh
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T6c d6 quay cla truc chinh: n = 120 vong/
phit = tan s6 quay f,= 120/60 = 2,0 Hz; cédc gid
tri do dugc xac dinh tai hai di€ém do nhu § so d6
do (hinh 2).

Trén hinh 2, diém 1 1a diém 6 d6 trudc dau
mam cap; diém 2 1a diém 6 d& sau truc. Cac ché
dé do: khéng tai, 100% ché& do6 thi cdt va 125%
ché& dé thi cat.

Dao déng dugc do trén may tién T18A, tai
Coéng ty Ca khi Ha N6i. Dugi day la két qua do
ki€m tra dao dong.

Chay khéng tai
Ché d6: n = 120 vong/phut.

Tai diém do 1: biéu dé do dao déng va hinh
&nh do dudc thé hién & hinh 3.
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Hinh 3: biéu dé va hinh &nh do dao déng tai diém 1
khi chay khéng tai
Két qua: gia tri van t6c dao déng: v = 62,138
um/s; gia tri bién dé dao déng: d = 4,241 um.
Tai di€m do 2: bi€u d6 do va hinh anh do dao
déng dugc chi ra  hinh 4.
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Hinh 4: biéu dé va &nh do dao déng tai diém 2
khi chay khéng tai



K&t qua: gia tri van téc dao dong: v = 51,462
um/s; gia tri bién ddé dao déng: d = 3,512 um.

Ché doé 100% tai cét thir cia may
Véin =
mm/vong.

120 vong/phut, t = 4 mm, s = 0,63

Tai di€m do 1: bi€u dé va hinh anh do dugc
thé hién & hinh 5.
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Hinh 5: biéu dé va &nh do dao déng tai diém 1
khi ché do 100% tai cat thi

K&t qua: gia tri van téc dao dong: v = 97,447
um/s; gia tri bién doé dao déng: d = 7,759 um.

Tai di€ém do 2: bi€u dé6 do dudc thé hién &
hinh 6.
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Hinh 6: biéu dé do dao déng tai diém 2, ché dé 100% tai

K&t qud: gia tri van téc dao déng: v = 97,372
um/s; gia tri bién d6é dao déng: d = 7,753 um.

Ché dé 125% tai cat thd

V@i n =150 vong/phut; t =4 mm; | = 250
mm; s = 0,63 mm/vdng.
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Tai diém do 1: bi€u d6é do dao dong dugc thé
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Hinh 7: biéu dé do dao déng tai diém 1 khi ché dé 125%
tai cat thir
Két quda: gia tri van téc dao dong: v =
104,911um/s; gia tri bién d6é dao dong: d = 8,353
um.

Tai di€ém do 2: bi€u d6 do dudc chi ra trén
hinh 8.
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Hinh 8: biéu dé do dao déng tai diém 2 khi ché dé 125%
tai cat thir
K&t qua: gia tri van téc dao déng: v =111,974
um/s; gia tri bién dé dao dong: d = 8,915 um.

Téng hop két qua do dao ddng dugc thé hién &
bang 1.
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Béng 1: gia tri két qua do dao déng

Piém | Ch&édotdi | Tansé Gia tri Gia trj bién
do | chaymdy | khido vantoc | do dao déng,
[HZ] dao dong, d [“m]
v [um/s]
Piém 1 2 62,138 4,241
Khong tai
Piém 2 2 51,462 3,512
Piém 1 . 2 97,447 7,759
Co tai
Piém 2 100% 2 97,372 7,753
Piém 1 . 2 104,911 8,353
C4 tai
0,
Piém 2 125% 2 111,974 8,915

Béng 2 so sanh sai khédc clia chuyén vi huéng
kinh tai ddu mam cap truc chinh khi do dao déng
trén may chiu tai va khi tinh todn theo COSMOS
Desgin STAR.

Béng 2: sai khdc vé chuyén vj tai ddu Idp mam cdp va dau sau
(d4u phia ngudc lai cla ddu Idp mam cdp) khi tinh todn va do kiém

Chuyén vi ta Pau mam cd
| sai | Pausauun]
[um] khdc .
gida Sai khac
Tai tinh gilia tinh
R va do
Tinh .o_| vado | Tinh Do oo
gl todn | 2O KEM | igm | todn | kigm | 9E™ %l
(%]
100% 8,13 7,759 456 | 8,253 | 7,753 6,06
125% 8,820 8,353 | 5,29 | 9,389 | 8,915 5,05

Nhu vay, gitia k€t qua do va két qua tinh toan
sai khac tu gan 5 dén khoang hon 6%. K&t qua
nay c6 thé chap nhan dugc trong thuc té.

Kétluan

Céc gia tri do dudgc tai 6 truéc va 6 sau nhu
& bang 1 la cac gia tri tai vé ngoai clia 8, khong
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phai gia tri tai ddu mut truc chinh. Do ¢6 sy léch
cong cla truc chinh khi cdt tai dau mut, nén
chuyén vi I16n nhat thudng xay ra tai ddu mut
nay va gia tri tai d6é thudng géap 1,2 dén 1,3 lan
chuyén vi tai 6 [2].

Khi do kiém dé xac dinh van t6¢c dao déng va
dac biét 1a bién d6 chuyén vi hudng kinh tai hai
6 d& trudc va & sau truc chinh khi khéng tai, cé
tdi 100% va 125% tai cat thd, nhan thdy: bién
d6 dao dong khi khong tai tai 6 trudc khong I6n:
4,2 um; bién d6 dao dong (chuyén vi) tai dau 1ap
mam cdp (diém 1) khi tai bdng 125% tai thi dat
8,353 um (van ndm trong pham vi dé chinh xéac
cdp 2 - cap trung binh) theo TCVN 1882:1995 cho
may tién thong dung cd nhoé va trung [1, 5].

May tién sl dung dat do chinh xac gia cong yéu
cau G ché do tai nhd hon 125% ché do tai thir may.

Phudng phap do dao dong nay c6 thé ap dung

cho cum truc chinh ctia mét s6 may cong cu khac,
nhu: may khoan, phay, mai...s
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