Co hoc may TS Phan Tan Tung
Chwong 14

1. Khai niém chung
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Cdng dung: 6 lan dung dé dé& truc va giam ma sat gitra phan quay va
khéng quay

CAau tao 6 lan gom: con lan, vong trong, vong ngoai, vong cach

Phan loai theo hinh dang con lan: 6 bi, 6 diia, 6 diia c6n, 6 kim, 6 dia tru
xoan
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Phan loai theo kha nang chiu lwc: 6 d&, 6 d& chan, 6 chan
Phan loai theo kha nang tw lwa: 6 tw Iwa,6 khdong tw lwa
Phan loai theo s6 day con lan: 6 1 ddy, 6 nhiéu day

Phan loai theo kich thwéc dwéorng kinh ngoai: 6 ¢& rat nhe, ¢c& nhe, c&
trung, c® nang

Phan loai theo kich thwéc bé réng: 6 ¢& hep, 6 ¢& trung, 6 c& réng
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Cac loai 6 lan théng dung
O bi d& 1 day

-0 bi d& 16ng cau 2 day
-O diia tru ngan d& 1 day

-O diia Iong cau 2 day
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Cac loai 6 lan théng dung
-0 kim
.0 bi d& chin 1 day

O diia c6n d& chan 1 day
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Cac loai 6 lan théng dung
O bi chan

O diia chan
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>
A ol

Ky hiéu 6 lan

« Ky hiéu 6 lan gom t6 hop cac sé va chiv, chii yéu gom 5 chir s6

Biéu thj loai 6
Chir sO thtr nam

Biéu thi két cu (bé rong)
Chi¥ sO thtr tu

Biéu thi c& 6 (dudng kinh ngoai)
Chir s thr ba

Biéu thi duéng kinh trong d
Chr sb th(r nhét va hai

6 : 6 bidé 1 day
7 : 6 bi @& chan 1 day

Khong ki hiéu

1:6bi long cau 2 day 2:néud rOng (6 hep khong ki hiéu )
(Néu & rong : khong can ki

hiéu)

5:6bi chan 1:néud 1 day

2 :néu b2 day

3:6bicon 1 diy

0,1: 6 thap
2 :6 trung
3: 0 cao

N,NU,NUP : 6 bi diia tru

-Néu 6 N :khong ki hiéu

NN : 6 rdng )

ngén 1 day -Néu 6 NU ,NUP:
1:6hep
2:616ng

NF,NJ :  bi diia ch&n tru Khéng ki hiéu

ngan 1 day ( NF : bén trai ;

NJ bén phai )

NN ,NNU : 6 bi diia try 4:6hep

ngan 2 day (NNU : O hep, 3:0hep

co vong chan L

HI : 6 bi dila tru ngén 1 day

Khéng ki hiéu : vong chdn nhd

2 : vong chan 1én

8,9 : siéu nhe

0 : dac biét nhe
2 :nhe

3 : trung

4 : nang

-Néu d < 20 mm ta co cac
ki hiéu sau:

00 néud=10 mm

01 néud=12 mm

02 néud=15mm

03 néud=17 mm

-Néu d >= 20 mm ta ki
hiéu bang :

+ Gia tri cla thuong d/5 :
néu d chia hét cho 5

+/d : néu d khong chia hét
cho 5

-Néu d >= 500 mm ta ki
hiéu :/d
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Dizep groove ball Bearing
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Draywn cup needle roller bearing

Self-alizning ball bearins
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Tapered roller bearing Thrust roller bearing

Thruzr cy=adrical raller beariar
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2. Pong hoc va dong lwc hoc 6 lan

2.1 BDong hoc 6 lan

Ta c6 van toc dai diém tiép xuc con lan va vong trong

wD;
Vl _-
~ X Nm g 1% 2
Van toc dai tam con lan
Vi
VO —_
2

Van toc goc con lan quay quanh truc chinh né
_2(vi—Vvy) 0.5Dw
DW DW

Wy

Van toc goc cua vong cach

b = 2vy  0.5wD, <050

° Dy (D +Dy)
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2.2 Pong lwe hoc 6 lan .

Phwong trinh can bang lwc

F.=F,+2Fcosy+2F,cos2y+...+2F cosky
V&i

y=360"/2
Z: tong s6 con lan
Va chirng minh dwoc
437K

Z

Fo

Thuwc té do c6 khe h& hwéng tam

_oF

F
07 7
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3. Dang hong va chi tiéu lwa chon 6 lan

Dang hong:

* Tréc ré bé mat ranh l1an vong trong, vong ngoai, con lan do sw thay doi
cua rng suat tiép xuc.

« Mon con lan va vong 6 do béi tron kém
- V& vong cach: thwong xay ra véi 6 quay nhanh

- Bién dang dw ranh vong con lan: thwéng xay ra véi 6 chiu tai Ién va
quay cham

- V& vong 6 va con lan: do va dap hay lap rap khéng dung ky thuat
Chi tiéu Iwa chon 6 lan:

* n > 10 vg/ph: tinh theo kha nang tai déng

* 1< n <10 vg/ph: chon n = 10vg/ph roi tinh theo kha nang tai dong
* n <1 vg/ph: tinh theo kha nang tai tinh

- Khi tinh theo kha néng tai déng can kiém tra lai theo kha nang tai tTr}Ig
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4. Tudi tho va do tin cay 0 lan

Theo d6 thi dwérng cong méi
o N = const
Vi s6 chu ky lam viéc N ti 1é v&i tudi tho L nén
o L = const

Va (rng suat tiép xuc ti 1é v&i lwe tac dung nén

Qm L — Cm
Vay tudi tho 6 (triéu vong)
cY) 6 bi m=3
L=13 , 10
Q 6 diia m==
Néu tinh theo xac suat lam viéc khéng héng
c\" Néu biét tudi tho L, (gi®)
L=ajay| =
L 60.n.L,

6
Véi a, va a,; xem trang 392 10 1
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5. Lwa chon 6 lin theo kha ning tai dong

Khi n > 10 vg/ph — tinh 6 lan theo kha nang tai dong

Khi 1 vg/ph < n < 10 vg/ph — chon n=10 vp/ph — tinh 6 lan theo kha nang
tai déng

Hé s6 kha ning taidong C, =QUL <C

: 10 2
Vé&i m=3 khitinhobiva m= Py khi tinh 6 dia

Tudi tho 6 lan (triéu vong)

L 60n L,
, ] 10°
Tai trong qui doi
« O do Q=V.X.F +Y.F, )K_K;
-0 d& chan Q=(V.XF +Y.) F)K K,
- O chan Q=F,K_K,

‘Hé s6 kha nang tai dong cho ph§p tra trong cac phu luc sach hoac theo
catalog cua cac coéng ty che tao 6 lan. Hé so0 X, Y xem bang 11.3 & 114
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Deep groove ball bearings, single row

Talerancas , 5e2 alsD baxt
Radial internal dearance |, 582 36D bext
Recommendad fits

Shaft and housing tolerances

Principal dimenslons Basls load ratlngs Fatlgus  Spesd ratings Mazs Delgnation

gyramic sl lad Feference  Limiting

Imit Bpesd Bpesd

g D E C Ca Fu * - SKF Explorer bearing
mem kM kM rimin i -
10 256 B 4,73 1,96 0,043 - <000 0,014 GOO0-ZRSH *
10 26 B 4,73 1,96 0,043 EFOn0 24000 0,014 BOOJ-ZREL *
10 pi E 4,75 1,96 0,033 EFODO 24000 0,019 BOOO-2X *
10 5 B 4,735 1,96 0,083 - 19d00 0,019 BOO]-REH *
10 256 B 4,73 1,96 0,043 EFano 4oOa00 0,014 BOO0-RSL *
10 26 B 4,735 1,96 0,043 EFOn0 4oano 0,014 BOO0-£ *
10 6 12 4 62 1,96 0,083 - 19d00 0,025 BIDDN-2RS1
10 i) B 4,62 1,96 0,083 £3000 40000 0,02 1e100
10 P B 4 &2 1,96 0,033 E3000 22000 00z 1e100-22
0 20 o G 236 LR S6000 34000 0,032 B200 *
10 30 £ o4 Z,.36 o1 - i7a00 0,032 E20D-2RSH *
10 a0 o 54 Z 36 0,1 o000 Za000 0032 BZ0J-ZREL *
10 20 o o4 Z36 LR S6000 o000 0,032 B20D-27 *
10 a0 £ o4 Z.36 o1 - i7a0o 0,032 B20D0-REH *
10 a0 £ o4 Z.36 0.1 =6000 34000 0,032 B20D-REL *
10 a0 o o4 Z 36 0,1 6000 24000 0032 BH0-Z *
10 20 4 o 07 Z36 LR - i7ano 0,04 B2200-2RE1
10 35 i B.52 3.4 0,143 S0a0o 32000 0,053 8300 -
10 35 11 B 452 3.4 0,143 - 15000 0,053 E3]-ZRSH *
0 35 11 B 52 3.4 0,143 soona 265000 0,053 BIN]-ZREL *
10 35 i B.52 34 0143 =000o 26000 0,053 B30D-2Z *
10 35 11 B,az 3.4 0,143 - 15000 0053 BI]-RSH *
10 35 11 BA2 3.4 0,143 soono 22000 0053 EI]-RSL *
10 35 i B.52 3.4 0143 S0aoo 32000 0,053 BIO0-Z
10 35 7 .06 3.4 0,143 - 1=000 0,16 B2N0-2R 51
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Bang I11.3 He =0 X, Y cho ede Togi O ldn s diy

Ful{¥F,) =& EAVFEj=®
Lo & a Falla e
X ki X ¥
0 b 38 mit dby 014 2,30 0,14
R 189 022
00548 1M 0.28
0,084 1.55 .28
’ VRE! 1 & 0.58 1,45 0,30
07 13 0,4
028 1,18 038
042 1,04 0.4z |-
.55 1,06 0,44
£ b 45 chin 0014 18 0,30
0,025 Laz .34
0057 1,46 0.ar
0,08 1.4 041
12 0.11 1 a DA% 1,32 0,45
a7 113 01,48
D25 104 052
0,43 109 0,54
a.5¥ 1,00 054
18 - 2 - 0A3 1,06 0,57
M - 28 - 1 Q 044 0867 1 5H
ao 0.3 076 0 AL
a8 26 p3r |, 086 o 4
44 {35 08T 114
6 dia cin = - i a 040 . dcobges 1 Sl
& ks chiin 83 as 0,68 1 175
B - = - 092 1 217
5 166G 1 4 67
i} dda chan i - - - A figis 1 1 S
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Cac hé so K_ va K, xem trang 394

Khi c6 Iwc F, tac dong Ién 6 d& chan
thi do dac diem ket cau sé phat sinh
tai doc truc phu S

- O bid¥ chan S =e.F,
« O diia con S = 0.83eF,

Xac dinh lwc doc truc tac dong lén 6
bang cach chiéu tat ca lwc doc truc
lén phwong song song truc, chiéu
dwong chon theo chiéu chiu lwc doc
truc cta 6. Khi tinh cho 6 nao thi bé
qua lwc doc truc phu caa chinh 6 dé.

Lwe doc truc tac dong l1én 6 1 Z Fai =—Fa+5;
Lwe doc truc tac dong Ién 6 2 Z Fao =F3 +5,

> Fy<S Thichonlai ) Fy =

18
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6. Lwa chon 6 lan theo kha niang tai tinh

Khi n < 1 vg/ph — tinh 6 lan theo kha nang tai tinh
Hé so kha nang tai tinh
« O d& va d& chan

Qo = XoF + Yok

Va Bing 11.6 Hi s6 X, va Y,
QO = FI’ s Xe ¥a
¢ bi g 0.6 0.5
Piéu kién bén @ bi da chan vai goc:
) w=12° 0.6 0.5
<C o = 26° 0.5 0.37
QO max 0 f—— 0s 0o
* O chan & bi long edu va 4 doa con 0.5 0.22cotga

Véi cac hé so X, va Y, tra bang 11.6

19
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7. Pinh vi va lap ghép 6 lan

;’//

]

X
N

Mﬁi& : T h‘%

b L I h

(o - s N
= N
N

B 1

Hinh 11.13 So dé ldp hai 8 tay djng

i So di ldp & ¢ hai & dich chuyén vé mat phia
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b

L Tﬂ'.il:i'f.r y
= ——
= i |

Hinh 11.16 Cé& dinh vong trong 6

N ﬁh

G s

ﬁ'\

b

Hinh 11.17 Cd dinh vong ngodi 4
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cl
Hinh 11.I8
lF
% — p—
, g —
i
=44 E'i. Bl
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E |
al bl ] &)
Hinh 11.1% 22

a) Dung cu ldp &; b) Dung cu thdo &; c} Théo ldp d bédng thuly lyc
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8. Boi tron va che kin 6 lan

N
N

Z

s
N U N |

RZS

k | jfﬁﬂ.ﬂ?; T ., { 7 B

r i :%\\\\\\\\ 7

:P q T — IE =
5 | e | S N2zs! ﬁmﬁ i N
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%

e
*nw-x -'1-‘:-1'~"~::

Hink 11.21 Che chdn & Idn

Hinh 11.22 () ldn co vong ehdn ddu gan trige tiép 1én ] 24
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9. Trinh tw lwa chon 0 lan

Théng sb biét trwdc: so do tinh toan, sé vong quay cua 6, dwdng kinh
vong trong d, dieu kién lam viéc, thoi gian lam viéc (L, — gio).

Khi tinh 6 l1an chi tinh cho 6 chiu lwc I&n nhét, 6 cén lai chon cung ky hiéu
v@i 0 chiu lwc I&n nhat.

1. Tinh lwc hwéng tam va doc truc tac dong lIén 6 (xem phan tinh truc)
2. Chon cac hé so V, K_K,

3. Xac dinh tudi tho L (triéu vong) va hé sé kha nang tai dong tinh toan
Ctt

4. Chon c& 6 theo tiéu chuan thoa C,<C van<n,

HET CHUONG 14
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