Journal of the KSTLE Vol. 20, No. 2, April 2004, pp. 77~83

The Korean Society of Tribologists & Lubrication Engineers

Htd 4ek sIEE We HSE =20 Ho{Ee SH siy
LS. Aoz - ZES
AFsetr e AT, wLslde HadTa

Sound Field Analysis of Cylindrical Roller
Bearings Under Radial Load
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Abstract — The purpose of the paper is to numerically investigate the acoustic noise characteristics of cylindrical
roller bearings under radial load. For the sake of simplifying of the analysis, it was assumed that the cylindrical
roller bearings are infinitely long. Furthermore, the effects of following on the noise of the bearing were also
examined: the radial clearance of the bearing, the viscosity of the lubricant, and the number of the rollers. The
results and discussions of the present paper could aid in the design of low-noise cylindrical roller bearings.
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Fig. 1. Schematic diagram of the roller bearing,
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Fig. 2. Angular velocity of the roller.

; 2r,
AN we HEY A5E, e WEY oW, 1,
= 8 v, re 2889 wrdojrt
2&8 F4ol 185 e HRAE Y 1o
Wole Y&t o1 Al 4d&=e Fig. 2(b)9t 2ol
vepd 4= Sl

3. XIeHY A

458 28y wolHolxe] &8 A= Fig 3@
of EIl "o} Zo] WAool r, nl F 9% Al
BAZ AZ4E 4 glen, o] 49 Fig 3l H
npe} Zo] 57t WK r & 7HE shie] d%R 78
B Alolo] BAR vl sjae ¢ ok

_1. = _1_+l (2)

re. rn n

B Ao wojdd alEe &% B4
Bab7] S8t 2gele wWojd & Alele] &8 &



_./
! B
A/ Y
X

(@) (b)
Fig. 3. Equivalent radius of the roller.

AE thEglen, o) A9e] 57 e thest 7ol
w85l 4+ 9k,
11,1 )
rE rr ro

8 fA49 #%5 Weke] Fig 3l Hl vk}
ko) v, 58 A5 ngE4 e A
Hiolgollaie] £8 &
Z WAL ot 7ho]

i(h“;—p) = 12yuma—h @

A7 pe &8 fA9 4,
AAAE, w2 8 FA9 HaF 55 5ol

S = v HEe uEeR gt A9e
= e #AdoR BHE 4 gk

L

[e} l:ﬂ-‘: 7;1]

X
h=h0+2—re (5)
A7 b ﬂ*%‘%‘%ﬂﬂﬂﬂ%, 2e8e] PaHS
T g TR Hdre AR v
F UREA o 1432 Zhet) & Ug) 310
7Vl Aol 282 F4e AN} g7 H 2
LA e] HAFUEAE e 7+ ZAMloZ
789 & A

(h,); = %’+ %(xcos 6,+ysin6) ©6)

79

4714 g 28l FHY AEeIH, 29} y= )
F 240 AEA, FHAE A% FUL /o=
e 2834 Wl 5 019 R Y3l ol

S(F, = 3] J(peos e)dA} ™

S(Fp)i= Z[ [(psin O)dA} =0 ®)

2 d7diMe 22019 g9 A= Y4 sl

Fold o% 2Ae BEAE U FAAAE 24
¥ Newton-Raphson < o]&3ld F3ldom, 2
A BAEE FEF FA 4= FREHS
o183 AT,

4. HiolE &5

22E9) 5 Aol o] YX|(Fig. 421 Al
R WE 2)e gist el AFE Baes v

Wl

pn= 310 -pTdr ©

oA71M 1= Y AH SRe 5, peo 9Eel
A2 Bagkolot.

Holdg W &8 fAle] 4 wsel o5t 2H
= o9lo wolge] ud WoE HuE= Meeo
2 7Pdstien, wiojd dgelMe oiqx] &4 7

Fig. 4. Transmission of plane waves.

Vol. 20, No. 2, 2004



80

Al&Ft). ©] 79 Fig. 404 B upel ko] wojy
&2 WARE AdMe 4E AARALE sk 4
@l 28l FEA3 p,, 2718 zkon], oy &
9 973 BA YAl 4 pe ot e
BAAE T3

(p/prms)2 = (ri/rf) (10)

71N e Hold &S ejubgeltt. ¥ HiojHy
Sge] 97T W Hgoe 9
oA 4 Z7|E ZAAHEANAMY 3
A&t vt 2ol vk = Qi

22,
Zat 2,

A7V 28k 2= A7 B7Nsh Welmele) 24 o
g@szM, 7} oje] WEsh 49 Folck.

wloje] 28-& Wold sle) SEvely W
Foz o3 Tl AYHe £ 529 x|
oz golsigon, ol thest 2eH15),

p=p

N, = 101og[% f 10°""dA] (12)
A

A7 A el 2
Woly oEel o)A% Qo] gAY ¥ o
B 27l AgEE e sEoeM Tew R

N= 2010g(p/pref) (13)

A7 pe 71F & WE Z7)2A, 20x10°
N/m’|t},

5. aliMzdat A 1

£ aiAolM AR T3 95 =eT HojHe
ARF 9@ A ES Table 19 YERIOH, ol &
¥ YEY &3 N210EC Akt vlssitt.

2g8 M7 18 gl sk sl Htel
e Holge] &% WIS Fig. 50 JeRAT Hlo
d &5 FA &5 3719 HE] SRk e,
5ol S5 wlol® &ge] A vEpa o 8t
5 Wgle] ave ISETRE A&dA A vehia
Atk ol A= go] ZHo R TS =2
229} & Atolo] BB Ao AA|7| wEo|H,
3k wsloll ot ke wiste] el WSyt u&n

Journal of the KSTLE

TS - AU - 3
Table 1. Specification and parameter values
Outer radius of the outer race, r;[mm] 45.00
Inner radius of the outer race, 7, [mm] 40.75
Outer radius of the inner race, r; [mm]| 29.75
Radius of the roller, r.[mm] 5.50
Radial clearance of the bearing, ¢, [im] 55.0
Number of the roller, Z 16
Oil dynamic viscosity, u [Pa-sec] 0.0411
Density of the bearing, p, [kg/m’] 7700.0
Sound speed of the bearing, ¢, [ny/s] 5050.0
Density of the air, p, [kg/m’] 1.18
Sound speed of the air, ¢, [m/s] 3440
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Fig. 5. Sound pressure level with respect to the radial
load (for Z=16).
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Fig. 6. Sound pressure level with respect to the radial
load (for Z=10).
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