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Abstract: The modeling and solving process of the double row tapered roller bearing is complex.
To solve the problem, a quasi-static model of double row tapered roller bearings was established
in the paper based on the slice method, and the solution of the model was realized by combining
the homotopy algorithm and the Newton algorithm, which overcame the problem of the high de-
pendence of the traditional nonlinear iterative algorithm on the initial value to a certain extent,
and the stiffness characteristics of double row tapered roller bearings under different working con-
ditions were analyzed. The calculation results show that the stiffness characteristics of double
row tapered roller bearings are affected by bearing speed and preload displacement. Under the
condition of only preload, the radial and axial stiffness of bearings decreases with the speed in-
creasing from O r/min to 4 000 r/min, and increases with the preload displacement increasing from
0.005 mm to 0. 015 mm. When the axial force increases from 10 kN to 14 kN, their radial and ax-

ial stiffness decreases, and when the axial force increases from 14 kN to 19 kN, their radial and
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axial stiffness increases, and the turning point is the separation point between the second row of

rollers and the inner raceway. When the rotation speed increases, the axial force required to pro-

duce the separation point decreases, and when the preload displacement increases, the axial force

required to produce the separation point increases.

Keywords: double row tapered roller bearings; stiffness characteristics; quasi-statics model;

homotopy-Newton method
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Fig. 1 Geometric feature diagram of double-

row tapered roller bearings
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Fig. 2 Different coordinate system location
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Fig. 3 Bearing load application and roller phase
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Fig. 5 Diagram of contact between roller and outer ring,

inner ring and inner ring flange
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double-row tapered roller bearings

http: // zkxb. xjtu. edu. cn

il o [RAE - A 0k R T A ) S 1 AU
TR e T A% S8 A 0005 X 400 {EL A 5 M A

3 W EEAR ALK A

MG 22 [l B AR LRk AR G0 i W R RE SC Bl R 1Y
WIEE T DL 3 7R O Bl R BT 52 Sh o far K i F =

(F., F. MHOXHNRBERMBRE =6, 6. 7v,)N
P Ao it 50 . BRI RSB (B8] R il 7 ) ) B2 4 I )
PLRIR N
OF, aF, JF,7
Ix  dz g
_|aF. oF. oF.
K= 150 00 O, (54)
IM  IM IM
L dx dz Jdo |
7aF1‘j/z (’)F‘rjk (’)F‘z'jki
dx dz (")gp
- IF,, JdF, JdF,
K 24 2 Ir Iz ¢ (55)
IM, IM, M,
L dx dz do |
itl:':l :FAz-;k :f(l.’z’@ssvgaﬁ) ;k 4%%%%7%5[[’3%(;] 'f—t
RIRTHL
PLF o BB F o AR AR 7 TR 32 1 46 7
ST 6 AR MM R, MR NI E S BT

BT 1 i 5 MR TR IE N AR TE B R R .
BIR T NP B BRI 6= [ (xazh0) s A
17T AR 315 i o 50 COR  k J0 45 21

IE ;0 _ dF., +3F k 35+3F ¢ 98 IF, Iy
dx dx & Idx I Ix dyg dx
(56)
LI/ 9 Bl
dE 1| LF,LFy)
dx ] I(xs87) ‘ D

R F L F, F, £ 45, (46) .47 ;] REFT
9 29
ist = | 2B

I Loy
4 ZWH

e bR RERY A S Al L, DL R LS ) X080 [
TR b R A ) 6k AN T[] T80 TR XH [ VR -l R Y
W RE A PR AT 20 B Bl R 1 38450 352226, il 7K 2
SEMSEOR A SCER27 ] RS UL 1.,




509

kA S5 A B Bl v Al AR DL g 2 R M T 0 A 105

R 1 R EHRT RIS
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Fig. 7 Comparison of results accuracy of stiffness models
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