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TOM TAT: Bai bdo trinh bay cdc két qud thit nghiém mikc d§ tin c@y chdn dodn
khuyé? tat & bi ciia thiét bi chdn dodn-do Phong thi nghigm Co hoc Ung dung — Truong
Pai hoc Bdch Khoa TP.HCM (PTNCHUD) nghién citu ché tao. Thi nghiém tién hanh
trén mé hinh cé & bi da biét trudc tinh trang va trén hdp gidm téc dang dugc sit dung.
Phuong phdp chdn dodn dya vao ddc diém cde phd tin hi¢u rung dong.

I. M& dau

PTNCHUD di nhidu nim nay nghién cttu kha ning ch€ tao thiét bi do dao dong, dong
thi trié€n khai hudéng chén doan khuyét tat cdc chi tiét mdy bang tin hiéu dao dong. Thiét bi
chén dodn gdm cdc phan chinh dugc PTNCHUD nghién cifu ché& tao: cdm bién, mach giao
ti€p, phdn mém chdn dodn. Thiét bj chan dodn khuyét (4t mdy s& phdi 1am nhiém vu chin
dodn cho nhiéu cum chi tiét, nhat 1a cdc cum chi ti€t thong dung: bdnh réing, truc, 6 as, ..
Trong [1], chiing t6i da trinh bay cac két qué kiém nghiém thuc 1€ mic do chinh xdc ciia thiét
bi nay dGi v6i truc, banh ring cla hop gidm t6c truc vit banh vit, hop toc do cla mdy tién
TC16 va mdtd tai mot cd s§ san xudt. Trong bai bdo nay ching t6i trinh bay cdc két qud thi

nghiém chdn dodn d&i véi & bi trén mo hinh tai phong thi nghiém va tinh trang hop gidm tdc.
" Céc hu hdng ctia 6 bi gdm cdc loai sau:

Héng vong trong sinh ra khe hd giita vién bi va mét lam viéc ctia vong tron.

Hdng vong ngoai tao ra khe hd giita vién bi va mat lam viéc clia vOng ngoai.

Hoéng bi thuong & dang bé mat lam viéc cla bi khong nhin lam hinh dang hinh hoc
cua chiing sai léch. .

Hoéng vong cdch 1am cho cdc vién bi phan b trén vong cdch thay ddi, bi khong phéin
b6 déu trén chu vi vong bi.

O bi hdéng giy ra cdc hién tugng:

Héng vong trong tao sy léch tam giifa tdm truc quay va dudng tdm cla hai gdi do, chi
ti€t trén truc sé bi ddo trong qud trinh 1am viéc.

Héng vong ngoai cdc tdc dong tudng ty nhu héng vong trong.

Héng bi 1am cho vién bi lan khong déu trén cdc be mat lam viée clia vong trong va
vong ngodi, gy ma sdt 16n cdn trd chuyén dong quay cia truc. N&u bi hdng nhiéu dan
dén tinh trang ket bi. d

Hong vong cdch khién cho tdi trong tdc dong 1én cdc vién bi khong phan bd déu,
chuyén dong ciia 8 bi bi cdn trd ddn dén ket bi, dnh hudng dén chuyén dong quay ctla .
truc. Néu mifc d6 ket bi trdm trong thi tryc s& khong quay dudc.

Déu hiéu clia titng khuyét tat ké trén thé hién bdi mitc vugt trdi cla tri s6 bién do cdc hai
tuong Wng so véi cdc hai khdc. Ky hi¢un la s6 vong quay cta truc trong 1 phit, thi tan s6 hai
ciia cdc chi tiét cda 8 bi dudc tinh bing céc cng thifc sau [2]:
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II. K&t quad thi¥ nghiém trén mé hinh

O bi duge thit nghiém c6 ky hiéu 6206 véi cdc thdng s6 nhu sau:
a=12°, N,=9, d, =9,53mm, Dp =46 mm

Thiét bj cho phép 1dy mau véi s6 1dn trong 1 gidy thay ddi dugc t6i da 1a 1000 1in. P&
phén tich tin higu thanh cdc hai, méi 1an 18y mot tdp gdbm 512 miu. Gid tri clia cdc hai dudc
tinh tit nhi€u tdp (10 d&n 30 tdp). Sau d6 14y gi4 tri trung binh. Qu4 trinh nay duge thuc hién
nhiéu 1an va sau d6 xét phin b cdc gid tri thu dude ciia cdc hai.
1. Thit nghi¢m 1: Tinh trang & bi t6t. Thit nghiém thyc hién véi tin s6 f tng vdi s§ vong

quay cta truc 13 f =5Hz.

Gia tri trung binh bién do cdc hai nhu sau:

Bdng 1
Bién do 4, A, 4, 4, o 5
Lin s S6 tdp moi lan
1 5 34 31 i3
2 5 15 17 15 10
3 5 25 23 14
4 4 17 90 8
5 6 25 | 39 15
6 3 11 13 6
) 3 58 34 16
15
8 3 21 12 11
9 3 13 TR e
10 4 19 21 9
11 4 20 = e 20
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I 5 9 22 7

14 4 12 10 7

15 3 14 9 8

16 5 11 16 9

17 A 7 10 5

18 A 11 17 9

19 3 11 9 5

20 5 15 12 9

21 6 33 20 13 25

22 7 21 23 12

23 -4 16 14 8

24 3 18 14 10

25 6 21 17 11

26 4 16 15 13 30

27 6 19 - 21 )

28 4 17 20 13
7 58 39 19 MAX
3 1 9 5 MIN
3 19 19 11 AVERAGE

Trong d6: 4,, A4,, 4,, 4, 1a cdc gid tri bién d6 wong dng cdc hai f,, 1, f, /.
Tir cdc gid tri trén Bing 1 ta thu dugc phin bd tan suit cdc gid tri bién do nhu sau:

Bdng 2
0-9 10-19 | 20-29 | 30-39 | 40-49 | 50-59
Mm/s
A, 28
A, 2 16 7 2
4 2 14 8 4
4 14 14

(Cdc s6 in ddm 1a cdc gid tri tan sudt 16n nha't)

Céch ldy va xir 1y sO li€u nhu (rén xudt phdt tir quan di€m cho ring cdc sd liéu thu thip
mang tinh ngdu nhién, do vay ta khong thé diing gi4 tri chi clia mét tip mAu d€ ddnh gid. Hon
thé nira, khong nhitng ta quan tdm dén gid tri trung binh hodic cdc gid tri c6 tin suit 16n nhat
ma con quan tdm dén cdc hai c6 gid tri bién d6 16n nhét va nhd nhat trong tirng tinh trang cia
mdi chi tiét.

2. Thit nghigm 2: Tinh trang & bi c6 khuy&t tat tai vién bi, vong trong, vong ngoai, s vong
quay cida truc ung véi f =5 Hz.

Thuc hién quy trinh 14y s6 liu nhu da trinh by & trén, ta cé duge bing phan bs cic gia tri
bién dd nhu sau:
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Bdng 3

20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160
Biéndd | + + + & + + 3 + 4 + + + + + 5

29 39 49 59 69 79 89 99 | 109 | 119 | 129 | 139 | 149 | 159 | 169
A 2 |14 |14 | 2
As “ﬁ 115 i3lww|l7 .4 10
A | E 1 12 | 4:112710} 1 2
A 3 |10112] 4| 3

So sénh Bing 2 va Bing 3 ta thdy: mién phin bd tin suét gi4 tri bién d6 cia cdc hai
céc chi ti€t c¢6 khuyét tat déu dich chuyén ddng k€ vé€ phia gid tri ting. Trong trudng hgp thit
nghiém nay thi gi4 tri bién do6 16n nhat trong bang phin b6 khi & t6t nhé hon nhiéu so véi gid
tri bién d6 nhé nhAt trong bing phan bd gid tri bién d6 khi § bi hu. Tuy nhién, bién d6 hai
cia tAn s6 cia vong cdch ciing ting ding k€, mic di vong cdch & bi thit nghiém khéng c6
khuyét tat.
3. Thit nghi¢m 3: thuc hién twong tu nhu thit nghiém 1 va 2 nhung véi f =10Hz.
Béng 4 va Bing 5 dudi ddy trinh bay phén b6 tdn suft gid tri 4,, 4,, 4,, 4, 14n lugt khi §

bi t6t va khi 8 bi ¢6 c4c chi ti€t bi khuyét tat.

Bdng 4
0-9 |10-19/20-29[30-39|40-49[50-59|60-69 | 70179
mm/s
A, 1 4 5 8 9 1 2
A 4 18 7 1
4, 2 5 8 7 2 2 5
Bang 5
. - Acb An Al . Acb An AI
Bién dd Bién do
mm/s? mm/s?
20 - 29 2 110119 6
30 - 39 25 120 - 129 6
40 — 49 12 130 — 139 7
50 — 59 3 140 — 149 6
60 — 69 13 150 — 159 1
7079 14 160 - 169 1
80 — 89 9 3 L1716 =179 2
90 — 99 1 2. 1180189 1
100 — 109 1 5 | 190-199 '

Quan st Bdng 4 va Bang 5 ta ¢ cdc nhén xét sau:

- Tuong W nht nhin xét sau thit nghiém 1 va 2, ta thdy cdc mién phin b8 gid tri, gid tri
bién d6 c6 tin xudt 16n nhit khi & bi ¢6 khuyé&t tat dich chuyén sang mién gid tri 16n
so véi khi 8 bi t6t, phan 4nh ding sy hién dién khuyét tat & cdc chi ti€t. Va ciing nhu
trudc ddy, tuy vong cdch & bi khéng c6 khuyét tat song cdc khuyét tat cia cdc chi tiét
khéc vin gy ra sy ting bién d6 ciia hai theo tdn s6 dao d6ng clia vong cdch. Do diéu
kién thi nghiém chua cho phép tao ra cdc khuyét tit & titng loai chi ti€t riéng 1é nén
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I11. K&t qua ki€m tra thyc t&

hién tuwgng nay cé thé 12 trudng hgp dic biét cia 8 bi thir nghiém khi c6 dong thdi 3
loai chi ti€t cé Khuy&t tat.
Bién d6 ciia cdc hai ting khi tdn s8 truc quay ting. C6 nghia cing & mdt mic dd

khuy&t tat thi khi vin t8c quay truc cang cao, bién do rung s€ cang ldn.

Thit nghiém thuc hién déi v6i hop gidm tdc banh rang c6 2 tryc. Truc vao ndéi véi md to

A < A = i 2 X  ~ =~ N = ]
dién c6: s6 vong quay 1450 vong/phit; ty so truyen gilra truc ra va truc vao ==

Theo nhin dinh clia ngudi sit dung thi tinh trang khuy€t tat cia & bi 1a cdc vién bi bi 18.
O bi ldp trén truc vao c6 ky hiéu 7307, & bi 14p trén truc ra c6 ky hiu 6311.
Ta c6 cdc théng s& nhu sau:

Bang 6
S6 hiéu 8 | Tan sb hai ¥ng véi N, d,, 2 d,
bi truc quay f(Hz) mm mm
Truc vao 7307 25 11 11,7 12 55
Truc ra 6311 0,58 10 20,64 12 87

Ap dung cic cong thic (1) + (4), ta c6 dudc gia tri chia cdc hai dao ddng clia cdc chi tiét
8 bi trén céc truc nhu sau:

Bdng 7
Truc vao Truc ra
N ) Tin s& Tandd | i s . . | Tinsd | Tins6 | Tdnsd | Tan
Tan so y o i = " .. | Tansd | Tansd | . v b o . gk
- e ung val ung val ing val , i . | Gng véi | Wing v&i | dng véi sO
iing vdi . < 7 ung ing véi & 5 A
7l vong vong vong | b e vong vong vong ng
f' cich ngoai trong £ f cich ngoai trong vdi bi
; Sen S Ja e i Sev2 S Jia Jn
25 9,9 108,889 | 166,11 | 56,2 0,58 0,233 2.23 3,583 1,15
K&t qua phan tich phd clia cac 1an do nhu sau:
- Y
Hai cdm bién dat trén 2 6 cda dong cd. Cic phd nhin dugc nhu trén Hinh 1 va Hinh 2.
mm/s’ mm/s’
35 90
25 25
30 80
i 70
60
20
50
15 40
10 30
20
g i all Sl
0 - 1T 221 Hz 0 -l d;l...ul.n.l..u.llm-.h.h.u.l..an 2 Hz

1 6 11 16 21 26 31 36

Hinh 1

41 46 51 56 61 66 71 76

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76

Hinh 2
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Hai hinh nay cho thdy hai c6 bién do ndi trdi chi tai tan s8 Gng vdi van 8¢ quay cla truc
dong co, viy cdc 6 bi clia ddng cd con tot.

- Lin2: _

Mot cdm bi€n dit trén 6 clia truc vao va 1 cdm bién dit trén § cla truc ra.

Cidc phd nhin dugc 1an ludt nhu trén Hinh 3 va Hinh 4.

2
" min/s i mm/s>
e
35 35
3 %
2.5 25
o
2
cy 1§26
15
1
50
- 2 ifl 22 1
0.3 7
sl s
0 - Hz
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76

Hinh 3 Hinh 4
Phan tich Hinh 3 ta nhin thdy cédc hai c6 bién d6 néi trdi so véi hai 1an cin gin céc hai cé
tan s8 sau:
a. 25Hz; 50Hz; 75Hz titc fi, 2 f,, 3 f,. Su xudt hién cdc hai nay chiing t3 ¢6 chi tit Ip
trén truc vao bi mat cin bing.
b. 17Hz, gid tri nay biang 2/3 f, thé hién sy xody ddu do khi déng hoic thiy dong trén §
clia truc vao.
c¢. 1,15Hz, gid tri nay bang f,,, vdy 6 bi ldp trén truc ra bi 6, diéu nay phd hgp vdi nhan
dinh clia ngudi s dung.
d. Céc hai quanh hai ¢6 tdn s8 f, = 25Hz thé hién c6 sc do phin quay gin trén truc vao
va cham 1&n cdc thinh phin ¢& dinh. '
Phin tich Hinh 4 ta nhén thdy cdc hai c¢6 bién d6 ndi trdi so véi hai 1an cAn gdm céc hai c6
tan sd:
e. 12Hz, gid tri ndy bing 0.48 £,. Piéu nay thé€ hién hién tudng xody ddu cia truc vio
trong cdc 6 do do nhét ddu qua dam dic.
f. Cdc hai 1,15Hz, gid tri nay bing f,, ching t bi clia 8 trén truc ra bi rd. Nhin dinh
nay trung véi nhdn dinh c.
g. 25Hz, 50Hz, cdc gid tri ndy bang f,, 2 f, ching td chi ti€t 1ip trén truc vao mit cin
bing, di¢u nay phil hgp vdi nhin dinh a.
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Lan 3:
Cam bi€n dit trén 8 ciia truc ra. Phd nhin dugc cho trén Hinh 5.
mm/s’
3
2,5

: : sty
1 6 1116 21 26 31 36 41 46 51 56 61 66 71 76

Hinh 5

Phan tich Hinh 5 ta nhin thdy cdc hai ¢ bién d6 wdi ding luu y:

h. 17Hz, thé hién hién tugng xody diu trong & cda truc vao. Nhin dinh nay ph hgp véi
nhin dinh b.

i. 10Hz, gid tri nay biing f,, ching td vdng cdch & bi truc vao c6 khuyét tit.

j. 2Hz, gi4 tri nay bing f,,, thé hién vdng ngoai clia § bi truc ra c¢6 ddu hi€u khuyét tat.

k. 3Hz, 4Hz lancin f,, 1a dau hi€u khuy&t tat cla vdng trong & bi trén tryc ra.

. Trén tit ca cdc Hinh 1 + 5 trong viing 1an cin hai cda tan s& 25Hz tdn tai viing cdc
hai ¢6 tin s6 k& nhau, c6 bién dd ding ké, chifng 6 ¢6 hién tugng va cham cia chi
ti€t trén truc vao vdi chi i€l ¢d dinh clia hop gidm tdc. Nhan dinh nay phi hgp véi
nhin dinh d.

IV. K&t ludn

Qua céc thir nghiém trén md hinh va trén hdp gidm t8c ta thay:

Pic diém cia phd tin hiéu thu dugc déu c6 thong tin vé dang khuyét tit da duge bdo
trudc.

Ngoai nhitng thong tin vé khuy&t tit da biét, cdc phd con cho bi€t thém nhigu khuyét
tdt ma cdn bd ky thudt chua phat hién ra.

Trong trudng hgp cdc truc duge dat gan nhau, phd tin hiéu ti¥ cdm bi&n dat rén 18
clia 1 truc ndo d6 sé chifa théng tin khdng nhitng clia 8 nay ma cdn chida cdc thong tin
clia truc khdc va cdc & trén truc khdc. Vay dé€ c6 thé khai thdc 161 da cdc s8 liéu do thi
cAn nim vitng sd do ddng cla hé thong.

Véi cac két qud kiém nghiém thu duge cho thdy thi€t bi chdn dodn do PTNCHUD
nghién cifu ch& tao ¢ nhiéu trién vong sit dung dugc, gép phin hd trg cd s8 sdn xuit,
chidn dodn tinh trang & bi trong qué trinh mdy hoat dong thuc (€,

Cic hé cd khi thong dung c6 céc ty s6 truyén khd 16n. Do vdy gid tri cdc tin s8 thé
hién khuy&t tat & cdc chi ti€t s& tran rén mot mién rit rong. Vi vay, hé thng chin
dodn khuyét tit mdy bling tin hiéu rung ddng can cé khd ning thu nhén tin hiéu trén
mot dai tan rat rong.
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EXPERIMENT ON THE CAPABLITY OF DIAGNOSING BALL-BEARING
DEFECT

Ngo Kieu Nhi

ABSTRACT: The paper presents the experimental results on confident degree of
diagnosing defect of ball-bearing by the diagnose—instrument designed in the Lab. of Applied
Mechanics—Ho Chi Minh City University of Technology. The experiment is carried out by
utilizing reducer—box and model having ball-bearing with foreknown conditions. The method
of diagnose is based on the character of vibration spectrum.
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