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Abstract

Contact mechanics characteristics is very important for double row tapered roller bearings. In this
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paper, the bearing load distribution is obtained based on the bearing load calculation formula as
the load boundary for single row bearing analysis, and then, the contact analysis model of double
row tapered roller bearing in the maximum bearing area is established based on ANSYS which was
validated by Hertz contact theory. The contact mechanical properties of contact between roller
and raceway, big end face of inner ring are analyzed. On this basis, the effects of different loads on
the contact performance are analyzed. The results show that the contact stress between the left
rolling element and the inner and outer raceway is less than fatigue contact stress which will not
appear easily to fatigue damage. In addition, the contact stress between the inner roller and race-
way and the inner ring ribin creases with the increase of radial force, whereas the contact stress
between the end faces of the inner ring decreases.
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Figure 1. Structure drawing of double row tapered roller bearing
E 1. MINEHRFASHREE

Table 1. Double row tapered roller bearing construction dimensions
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Figure 2. Load distribution of tapered roller bearing under radial load

2. B#ERTHIAEREEE NS

EABEREBRY, ME O LTI HFT 2
O = Opay 1 COSD @)

A, 6, R SRR LTI AN © RN BHPETOR 6, R FALHF LI T
P SNRHBEARAL ) B SRR T A
R A TR R TTA 6, = K Q' T4

Q 0, :
o _| Yo 3
QO |:5max :| ( )
Q, = Qy cos”' @ @)
fond 51
Fr
Qo = 2] (5)

A, 3 ARG AR IR 2 FORIR TN

J, :%[Hicosw‘d)i] (6)
B M IR VR TR BN ZE LT, O WTR TR R AT B TIN50 4G, KA S
BACNAR(G) AT 15
Q. - 4.08xF, 0
Z cosa

XF A A AR A i R A )R A, IR A S

DOI: 10.12677/met.2021.105063 565 MU TR S AR


https://doi.org/10.12677/met.2021.105063

5xF,

Q =
M Zcosa

®)

AR AR SZ AN, HIR T I LAl 2 Fior, SR s 5 A SMRTE AN 4 Ak B A 7 08 Q,

QM Q, » FEAEAMBUT W] LA AP A& Bl R AR 8, e

Figure 3. Stress diagram of double row tapered roller
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Figure 4. Single body ANSYS model of double row tapered roller bearing
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Figure 5. Single mesh model of double row tapered roller bearing
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Figure 6. Single contact pair setting of double row tapered roller bearing
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Figure 7. Finite element modeling of inner-loop coupling and outer-loop fully constrained
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Figure 8. Calculation process
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Figure 9. Equivalent stress nephogram of rolling body and inner and outer rings
B 9. Rt 5NIMNENEFRN NEE

NODAL SOLUTION AN SYS
STEP-1 R15.0

SUB=19

0.873E+08 0.175E+09 0.262E+09 0.349E+09
0.436E+08 0.131E+09 0.218E+09 0.30SE+09 0.393E+09

(a) A7 EARR ) 2
ANSYS

R15.0

(b) B S K

DOI: 10.12677/met.2021.105063 571

DI BREESES N


https://doi.org/10.12677/met.2021.105063

() MR 5450 E

(d) AMET 55

() LEMET5EN

DOI: 10.12677/met.2021.105063 572 MU TR S AR


https://doi.org/10.12677/met.2021.105063

() HIRT5PE

Figure 10. Contact stress nebula of roller and inner and outer rings
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Table 2. The contact stress value of ANSYS is compared with the numerical calculation result
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Table 3. Working condition parameter
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Figure 11. Variation curve of internal contact stress of bearing singles with radial load
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