Mtk E =N

Journal of Mechanical Transmission 1

EF S EMBA OMARTER &g 5

'—,:;K AELEI\ %J\ l

PR
(1 Egk T TG ARAR, Kb

410110)

(2. I PRAIRAE A A A FRA R, IH  471039)
(3. iz b B R E R S S0 s, KM 471039)

BE: [Bw)] A4 RAERTEHEENXTER, BB —FEAT 2 HIRE A4 &
#akit ik, (&) ¥4, A2BRIRE AT W& BHKZGFH5 ok A B AR, KBFMER
AT M A BGRAT R A R ok, E2BEIKM M A EIN, iz BINS ATl &S
HEQF T AR DABAR, BE2WMELTARTAZKEAGLY R, HEETR, ALY RMAE
WA Y R, @i o LEraamBIRAR; RE, d3/FRERTHETRTMESRIE,
FRARRK LB Ay A, [ER] £REAN, b7 2k AN b &S AT
L FE, HER A RKEL,;, RTXBREEMENSHBZERERS, AELELA WA
RE G AR AN, 2R KEME S BIGIEBBERT P, BiE T 7 ke o8k,

FEIF: MG AT BB wMA; HIRIMS; ik ARKEEAR; BREA

FESSES: THI3Z2

0 35

Al AR AE R Tl A0S T ol ke 1 B ik AR, T
2T A& EAUO™ St g, 80% YK
RBOREFIRTFWIR, Hoph, MR G EZO
W Z —, X2 FEUEROR R w8 TR priE,
TAEF A i i T AR i o & T Wit R R ) S
Gy it RO B, SRR, Wk, JF
JRIR TR RELBIE I ST, WO e R i
MR PRI R FH R Y OGRS

1939 4F, Lundberg” 1 K #2 1 & + 3R 11 18 E H
W, X LR AT B, AT S B A
IR PRS0 A0, A80GE T s 1%
B SR R SR (HAZ 2 T AR BRI
FEZ IS HE 1 5 B B N, % B50th Zeoxf LA L
N HFEFREN T, R, RS & LR
BB 7%, Hop, MY B 90E 7 0 H 5o )
2", FLEh R W N S e g2, HEZkS
R ARTEFT 42 s R AR DD, B R A0 5T 1 3 U

Bl BRI, X BUBTE R T C A i K 40 3 9
FZ I, ABARE R R it 2 R 473 TG I T3
fIREEXEE, B, KR T2 RHBRINT, i@
IR B o 22 B R TOR LA BAR N Bt 28, H:

Yk H4). 2025-10-28 &R HB]. 2025-12-02

P A BRI 9 1993 4R VLT REA O TR s By 1 W HUMAT I AT 5 sixbar@foxmail.com.
SURRES: HRBE, VP IET 2 LA ORRE TR MO 1] HUBRIES), XXXX, XX (XX): 1-7.

Zhang Siying, Xu Mingxian. Research on bearing roller modification curve design based on multi-arc fitting[J].Journal of Mechanical E - Ly

Transmission , XXXX , XX(XX):1-7.

DOI: 10. 16578/. issn. 1004. 2539. XXXX. XX. 001

e R T ME LURS 0 2 30 H Aroxh Bth R4 s [W)
I, P T2 AR rh o 2 i B R T
DA% R B NS 5 X 22 bR, T2 TR Y B
TiE S BB AR IR R ST, e S0
TR B EEA R .

S ik i 22 150 AU - BRAEU R 450 2o B M LA 4 o)
AL, BT BH A SR GBI J7 5, AR
(52 AT i £ 5 BRARUXGS 0 2 o (22 19 °F- 7 Al i
AN EER, EAERURSEIE 28 B, %05k R
PETF TIEARIE, EATI AR figp DR 54 952 e Ak il AN 1
SRR, R ES N TS BT EAE R A TT
R BEMARAS b T BUAT £ AR

BT LR T BUR S BUAT IRDEE, AR SCHE Y B A
RT3 T 5. i 3 Be RNl BAE X Eth
2k, TEPRUEBIE i 2k 5 BAR R R0 20 30T 2 v 4 [m)
i, S BRI IS S A B PREELIE £, DA T R AR
EhRE, BEFWATBETR, WREREET
A, ORI TR R B AL

1 FFERMLiEt
FUAT, AR T8 ik 32 26045 4 i MLk
B e EIUEIE . AHSZEUETE . AHO)ESTEIE |

%, 3 4



Mtk E =N

PRI, e s 1 R . B,
2(x) MR T 3RINM LT’ s r WIE TR L,
NETERKE; LR TAMKE, L, =L, - 2r;

z
»

z=R, - JR? -+ (|x]|<0S5L,,)
(a) @M EUETE

z r

—~

(| < 0.50)

R, - JR* - (x| - 0.51)* (0.5 < |x| < 0.5L,,)

(o) MIUIHIEE

E1 BEHERTE

D, NETARER; A=-3.5%10"D,; R NEIK
BIL RIS s [P B K - HR T

RN
z r
- I
X
~ 0 (|| < 0.51)
R - (050 - R - 27 (0.51< |x < 05L,,)
(b) MBI
z
X
Lo
1
=AD, In—————— (| < 0.5L
2= AD I )
(d) *HEit
MRS #h 2%

Fig. 1 Conventional modification curve of the cylindrical rollers
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Fig.2 Three-circular-arc modification curve
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Tab.2 Parameter optimization results of three-arc modification

curve
BT 1 2 3
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Fig. 4 Cylindrical roller profile modification curve
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Fig. 5 Fitting accuracy analysis of the modification curve
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Fig. 6 Calculation of contact stress for the cylindrical roller
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Research on bearing roller modification curve design based on multi-arc fitting

Zhang Siying' Xu Mingxian™
(1. China Railway Construction Heavy Industry Co., Ltd., Changsha, 410100, China)
(2. Luoyang bearing group Co., Ltd., Luoyang 471039, China)
(3. State Key Laboratory of Aviation Precision Bearings, Luoyang 471039, China)

Abstract: [Objective] To satisfy the design requirements for the crowned profile of cylindrical roller bearings, a design
method based on multi-circular-arc fitting of the ideal logarithmic curve was proposed. [Methods] Firstly, taking the minimum
sum of squared deviations between two circular arcs and the ideal logarithmic curve as the optimization objective, the Newton
iteration method was adopted to perform unconstrained optimization of structural parameters. Secondly, a transitional tangent arc
was arranged between the two arcs. With the minimum sum of squared deviations between the tangent arc and the ideal
logarithmic curve set as the objective, penalty functions were introduced according to the constraint that two tangent points fall
within the effective length of the roller to convert constrained optimization into unconstrained optimization, and the greedy
algorithm was used to optimize parameters of the transitional tangent arc. Finally, fitting verification was carried out on rollers
with three different dimensions, and thecontact stress was calculated using finite-length line contact algorithm. [Results] The
results indicate that the fitted curve obtained by the proposed method achieves high approximation to the ideal logarithmic curve
with continuous function values at arc intersection points. The contact stress distribution of loaded rollers is close to the ideal
condition. Although slight stress jumps occur at intersections due to discontinuous curvature, the maximum contact stress still
appears near the roller midsection, which verifies the validity of the presented design method.

Key words: Bearing; Roller; Modification Curve; Arc Fitting; Optimization; Finite line contact; Contact Stress
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