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Calculation Method for Load Distribution of Ball Screw Nut Pairs
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Abstract; It was assumed that the contact loads between the balls and the grooves only cause the
overall axial deformation of grooves’ helical surfaces based on the deformation mechanism of ball
screw nut pairs, and then the axial deformation of the contact points between the balls and the
grooves corresponding to the groove centers was deduced. According to the Hertz contact theory
and the geometric relationship of the local deformation between the balls and the grooves, a
calculation model for contact load was established. The two-dimensional plane contact problem
was handled by the proposed model, finite element model and existing model, and the accuracy
and feasibility of the proposed model were verified by result comparison. Taking a ball screw as
an example, the distribution of contact forces and contact angles between the balls and the grooves
with the axial load was analyzed with the proposed model.

Key words: ball screw nut pair; load distribution; Hertz contact; finite element method; axial
load
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Fig. 1 Static model of a ball screw nut pair for
T-C configuration
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Fig. 2 Geometric relationship of groove centers

MR ZEIT , RR S 22 KT R R VR 38 A X
P B R T U H TR R B AR AR . 5 72
W2 i 28 Ao X 22 AT R 7 A (A A ) AR TR T 5 e
VR OO AR R AR A A TR ) AR I 5 | R TR
s (A ) AR AL JIVR R 0y 22 AT IR BRI
LN 0L, 001 0!, I 2 Jfs. MR IR 22 4T
FIEREVRE O AR ) B B ANAE B B, = B,

X T - C S5 IR ER 2 AT IR BRI, TAES
AATS 22K 32 R S5 IR 2 T TAE 5 24T 22
FURREESZ i RS IE A . A LA TAE & 2247
B A 22 AT ME R 2Z SRS M B HEAT 43 B, Q&1 1
. T AT R AR R R e 4 ARMER 2 45 T
O A (B AT R — N TRER A
VRIE G B AR B AR AL, T DURFE S (5) , 5K
(6) FIEL 1 11 A VR TR 5 VR 8 2 fih o50XF 7 s
(A AR Ak, AN —RebE  ZEBLIRER 1 MRIR SR
TR A S R B AR e, MIARSE R 1 B JL
CES WISt

g, = ¢ +iAnj+iAsi,i =23,---,Z (11)
FRHE T 2 AT A3l A 9 1E 5% AE R

C, +¢,
sina, = 0T e . (12)

J (G, +,5‘I.)2 +B§
2.3 EmAMIERFERE
HISPRIRGES IR
0,0, =A, +(8,+8,) (13)

(0,0,)* =B;+(Cy+&,)°.  (14)
(D) A (1) A (13) B BTG
& = [A0+(ks+kn)Qf/312—B(2)—CO.(IS)
B (15)CARK (12) , AT 155 fh ff 1E 524
T2 b 7 00 R A, W R R (5) , 2K (6) Fnai(8) AT
15 22 AT AR RE 25 Bl 1] 28 W OC TR BRA%: A 7 1Y) R
B FRIG A AR Kl (15) IR A (1), T 45
FTVRHRAE M S0 Z -1 D)5 HE; S oh, B4l
TEFZAE G T2 fi 7 9 pR AR A (4) , AT A5 fi
FI 55 —A D5 A& DN AS 21 56 82 fih 7 1 JE Ze vk
J5 40, K| Newton — Raphson U{H J7 % 2K i 15
W BN VR BR 5 VR =2 100 ()43 fk 0 RN i #f 1 EL A4
H(H.

3 WA

7S Sk BB S NSK W3210SS - 6ZY -
C5Z10 FITRER 22T IRRE R B30 A T 508, A2
Bngz 1 s,

R1 RHRLITESRINEXSH

Table 1 Relevant parameters of ball screw nut pair
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Fig. 3 Meshing and boundary conditions of the model
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Fig. 4 Comparison of the contact forces for the numeric

method in this paper and FEM
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Fig. 5 Result comparisons of the different numeric
methods for the two dimensional model with
the axial load of 300 N
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Fig. 6 Distribution of the contact force and contact
angle for the ball screw nut pairs
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