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VIBRATION FREQUENCY MEASUREMENT BY SIMCENTER SCADAS XS
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Truong Co khi, Pai hoc Bach Khoa Ha Noi
TOM TAT

Dao dong riéng la mot hién twong ph(f bién trong cdc bo phan co khi. Khi chiu tac dong cua
ngoai lyc, cac bo phan co hoc dao dong o tan sé riéng cua chung. Sy dao dong cua cac bo phan co
khi ¢é thé gdy hir hong va gidm tudi tho cia thiét bi. Do dé, diéu can thiét la phdi tinh todn va do dac
dwoc dao dong riéng ciia cdc bg phan co khi dé dam bio mday méc hoat dong binh thirong. Trong
bai bdo nay trinh bay viéc iing dung do luong tan sé dao déng riéng cua chi tiét co khi sir dung gidi
phap ciia Siemens Simcenter Scadas XS so sanh doi chiéu véi két qua tinh todn va mé phong véi doi

twong la tam phang dong chat bang vit liéu thép CT3.
Tir khéa: Do tin s6 dao déng riéng; Simcenter Scadas XS.
ABSTRACT

Natural vibration is a common phenomenon in mechanical parts. When subjected to an
external force, mechanical parts vibrate at their natural frequency. The vibration of mechanical
parts can cause damage and reduce the service life of the equipment. Therefore, it is essential to
understand the natural vibration of mechanical parts to ensure proper functioning of machinery.
This paper presents the application of measuring the natural vibration frequency of mechanical
parts using the solution of Siemens Simcenter Scadas XS, comparing and contrasting with the

calculation and simulation results with the object being a homogeneous flat CT3 steel plate.

Keywords: Natural viberation frequency measurement,; Simcenter Scadas XS.
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1. PAT VAN PE

Trong cac thiét bi may moc ciing nhu
hé théng co khi, rung dong 1a mot hién tuong
phd bién dong thoi c6 thé giy ra sai sb gia
cong cling nhu thiét hai dang ké cho thiét bi
va dan dén thoi gian ngimg hoat dong va chi
phi stra chita tén kém. Do d6, do ludong va
phan tich rung dong 14 rit quan trong dé dam
bao hoat dong tron tru cua cac hé théng co khi
[1]. Po d6 rung 1a can thiét vi nd c¢6 thé cung
cap thong tin vé tinh trang cua thiét bi co khi.
Rung dong qua muc cé thé 1a dau hiéu cua sy
sai léch, mit can béng, mai mon hodc cic van
dé co hoc khac. Béng cach do do rung, cac k¥
su c6 thé phat hién som cac su cd nay, ngan
ngua hu hong thém va giam kha nang hong héc
thiét bi. Hon nira, phép do d6 rung ciing c6 thé
gitip t6i uru hoa hidu suét cia may moc, dan dén
tang hiéu nang va tudi tho. Ngay nay, c6 mot sd
ky thuat dé do do rung, bao gdm cac phuong
phap tiép xtic va khong tiép xuc. Cac phuong
phap tiép xuc lién quan dén viéc sir dung céac
cam bién tiép xuc vao thiét bi dé do do rung
bao gdm cam bién gia toc, dau do van téc va
dau do dich chuyén [2-3]. Cac phuong phéap
khong tiép xuc, chang han nhu phép do d6 rung
Doppler Laser va phép do giao thoa ba chiéu.
Céc phuong phap do tiép xtic thuong phd bién
hon do dé sir dung va chi phi thip. Mot trong
cac giai phap do tiép xuc dugc st dung trong
cong nghiép la Siemens Simcenter Scadas XS
dang duoc str dung pho bién. Bai bao nay ng
dung giai phéap trén dé do dao dong riéng cua
tam phang dong chat, dong thoi so sanh vai cac
két qua tinh toan va mo phong.

2. CO SO TINH TOAN TAN SO DAO
PONG RIENG CUA TAM PHANG

Moi vat the tuong trng vdi cau truc bao
gom c6 khoi luong, do cung cua vat the sé co
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cac dai tan sé dao dong riéng. Tan s6 dao dong
riéng ndy c6 y nghia dic biét khi cha y dén viéc
vat thé chiu cac tac dong ngoai lyc bén ngoai.
Néu lyc tac dong bén ngoai do ¢ tan sb dao
dong gan hoic dung bang tan s dao dong riéng
clia vat thé s& dan dén hién twong cong hudng.
Khi d6, cdu trac vat thé s& bi cong hudng dao
dong voi bién d6 16n dan dén viéc pha huy vat
the.

L e

N ’ e
Hinh 1. Hinh dang va cdc théng so ciia tam phang
vat liéu theép CT3

Péi twong tién hanh do dao dong riéng
1a tam phang dong chat vat liéu CT3 c6 kich
thudc a x b x h: 284 x 284 x 2,7mm va c6 khoi
luong m = 1,7kg.

Tt co so 1y thuyét, ta 1ap duoc cong
thirc tan s6 dao dong riéng cua tam phang.

Cong thirc tinh d6 cing uén cua tim
phang:

E.n3
b=5a-w (1)

Trong d6: D 1a do ctmg udn cta tim
phfmg, E 1a mo-dun dan hoi cua vat liéu (Pa), h
1a chidu cao (d6 day) cua tim phang (mm) va v
14 hé sb Poision.

Cong thirc tinh tan s6 dao dong riéng

ctia tAm phang:
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An D

2rma® |p.h 2)

fn =

Trong do: f 1a tan s6 dao dong rleng cua
tAm phéng (Hz) a, h 1an lugt 1a chiéu dai va
chiéu cao cua tim phang (mm), p 1a kh01 lugng
riéng cua vat liéu (kg/m?). Tham sb A theo ty
1¢ kich thudc ctia tim phang tra theo bang duéi
day:

. Ty 1é b/a‘ Gioi han tham )
(chiéu rong/chiéu dai) tan s0 A
1 2 3
2 3,51 | 537 | 22
1 349 | 8,55 | 214
0,5 3,47 | 149 | 21,6

3. THIET LAPHE PO TAN SO DAO PONG
RIENG CUA TAM PHANG

Scadas XS 1a mot hé thong thu thap di
liéu cam tay co kha nang thu dugc dir liéu dang
don “dynamic data” tai 50.000 mau/gidy trén
mdi kénh [4]. Thiét bi c6 tich hop Pin dé st
dung thu thap dir li¢u tai hién truong, sau do
¢6 thé xtr Iy may tinh v6i phan mém Simcenter
Testlab. Hé do Scadas XS va doi tuong do duogc
bd tri nhu Hinh 2.

a) Siemens Scadas XS~ b) Ga vit do va két néi
cam bién
Hinh 2. B thiét bi do rung dong tan s6 Siemens
Scadas XS va bé tri vat do dé tién hanh do tan sé

dao dong riéng.

Quy trinh tién hanh do, danh déu cac
diém trén tAm phang dé xac dinh cac diém tac
dong luc tur bua, can chinh bua va hé do, tién
hanh tac dong luc do téng cong 20 vi tri trén
tam phang. Két qua thu dwoc trén giai phap
Siemens Simcenter Testlab.

Hinh 3. Két qud cdc tan sé dao dong riéng thu
dwoc trén Simcenter Testlab

Ngoai do thyc té va tinh toan, nhom
nghién ctru tién hanh moé phong tim phang trén
phin mém NX dé tim tan sé dao dong riéng
bang phuong phap phan tir hiru han.

1
Hinh 4. Két qua tan sé dao déng riéng thu dwoc
trén phan mém thiét ké mé phong NX

4. KET QUA VA SO SANH

Tién hanh 10 14n do trén thiét bj Scadas
XS, thu duge két qua céc tan s6 dao dong riéng
don vi Hz trong bang sau:
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Mode | Lan1 | L4n2 | Lan3 | Lin4 | L4n5  Lin6 | Lan7 | L4n8 | Lin9 | Lin 10
1 25,836 20,673 22,452 24,155 22,112 25,164 28,144 25,457 26,145 25,256
2 61,403 65,305 64,347 65,750 64,490 63,569 66,675 65,786 62,540 67,654
3 150,549 | 150,620 | 152,785 | 157,198 | 155,174 | 149,124 | 150,454 | 155,415 | 150,267 | 154,450
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Hinh 5. Két qua tan s6 dao dong riéng bang
Simcenter Testlab

So sanh két qua tan sb tinh toan ly
thuyét, trung binh két qua 10 lan do va két qua
mo phong:

Két qua
Tén s6 tinh ntlllllirécm nll?t l(ll(l”)ll?
Mode toan ly ghit s o puong
thuyét (Hz) trung binh | s dung
y 101in do | NX (Hz)
(Hz)

1 25,287 24,539 26,473

2 61,948 64,752 63,305

3 155,052 152,604 154,620
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Hinh 6. So sanh két qud tan sé dao déng riéng
tam phdang

5.NHAN XET VA KET LUAN

Qua két qua cua tinh toan 1y thuyét, do
thuc nghiém va mo6 phong da chimg minh tinh
kha thi trong viéc tmg dung giai phap do tan s6
dao dong riéng cia mdt chi tiét co khi voi do
lap lai cao va sai 1éch so v&di mo6 phdng va tinh
toan dudi 5%, diéu nay c6 thé do nhimng thong
s6 anh huong trong qua trinh 1dy mau va cic
diéu kién bién mé phong. Giai phap do tan sb
va rung dong khi ing dung kiém tra cac chi tiét
co khi ¢6 thé phat hién dugc cac rui ro tiém an
va t6i wu hoa hiéu suat lam viéc ciing nhu giam
thoi gian ngung san xuét khong theo dinh ky
[5-6]. Bay la mdt trong nhitng giai phap dang
dugc 4p dung trong cac nha may thong minh

trén thé gidi.
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