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Abstract. In this investigation, we attempted to accurately evaluate the profile error of the bearing roller con-
vexity, based on the definition of geometric characteristics and shape error of the arc corrected roller convexity
line of bearing. This approach involves the least square principle, the method of total least squares fitting,
and error evaluation of the convexity contour of the bearing roller. Firstly, the tangent reference points of the
arc segment and the straight line are determined by the curvature difference of each measurement point. Sec-
ondly, the measurement points on both sides of the two reference points were selected as auxiliary tangent ref-

erence points, and a series of least squares arcs were fitted together with the corresponding circular arc meas-
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urement points, and the fitting errors were calculated. Then a series of linear equations were determined, and

the corresponding straightness error was calculated using the tangent between the straight line and the two

segment arcs. The least square fitting and error evaluation of the roller convexity contour of the circular arc

modified roller is determined by comparison. The results of the investigated scenario indicate that the total er-

ror of the arc modified convex contour curve is 0. 020 9, which is 4. 5% less than the normal error of 0. 02

that is introduced by the standard convex contour curve. This method can effectively evaluate the fitting and

error of the convexity contour of the bearing roller and represents a new approach for least squares fitting of

planar multi-section curves.

Key words: convexity of bearing roller; least square method; piecewise fitting; error assessment
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Fig. 2 Diagram of circular arc modified convexity line
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b 2k — 2k b —2a) 2 0.0759 0.8682 —0.0070  0.0829 0.867 0
20k 1) tem 30,3015 1.7101 0.0090  0.2931 1.7132
FTAEF] (2 0E 12 AP AR PoCrnsy,) 4 0.6698 2.5000 —0.0060  0.6751 2.497 0
ke — 2k b —2a) , 5 1.1698 3.2139 0.0090  1.1621 3.2204
2 (ot D) 6 1.786 1 3.8302 —0.0050  1.789 3 3.8264
72,5000 4.3301 0.0020  2.5010 4.3284
~ i R — 2y " 2a0) 8 3.2899 4.6985 —0.0090  3.2933 4.689 1
2k + 1D 9 4. 1317 4' 924 0 o. 005 0 4' 130 9 4' 929 0
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Tab. 2 Parameters and errors of the left end arc fitted

(mm)
o 2 B SR G g M AR R
a b R E,
P, ~Ps 4.975 2 0.006 5 4.977 5 0.019 5
P, ~P, 5.0059 —0.0106 5.0105 0.020 7
Py ~Py 5.0070 —0.0117 5.0124 0.020 9

[F] BRAR A 3. 2. 2 LLJ3 B¢ A Py M 38 A5 v 5] 5K
A B ] Fe /I = 3 5t 36 A g (59 5 £ 7 40
A IRVRETT LAAS 3] 3 A A5 B K 7 A8 SO Rz 1 e /N —
Feirk 2=, Tl A RIS B %25 W3k 3.
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Tab. 3 Parameters and errors of the right end arc fitted

MR 3.4 I 9 SR B R R AR IR E F L
*5,
F4 PEAHLZSURIRE

Tab. 4 Parameter and error of the middle line

(mm)
" A5 IR SR s i R 242 R 22
B
b R E,
Py~Py  29.9075 —0.0745 5.108 2 0.008 3
Pss ~Pu 30.005 8 —2.78X10 ° 4.996 2 0.019 7
Py~Py  29.9918 —0.0092 5.0117 0.018 6

A RN R B A o kR 2
F 30 3 AL BRI 3 A4 1B 9P 45 A L 4
LK 1 i (59 9ICAR D1 A9 L AT 2% 2 B0 L w4 2 9
YA S RERE L  E A  Q LR S
A2 5 P g 15 AR 5 0 00 i B AR B A F
HARRE, W& 4.

(mm)

oy ZeBR A R 5 H& RS #EE HZ&

E. E, Rom Cmn E..
1 0.0195 0.0827 0.0019 4.974 0  0.3115
2 0.0195 0.0197 0.0004 4.9815 0.3116
3 0.0195 0.0186 0.000 7 4.980 2 0.315 4
4 0.0207 0.0827 0.0013 4.993 1 0.074 4
5 0.0207 0.0197 —0.0001 5.000 6 0.082 7
6 0.0207 0.0186 0.000 1 4,999 3 0. 080 6
7 0.0209 0.0827 0.001 3 4,994 0 0.082 7
8§ 0.0209 0.0197 —0.000 2 5.001 5 0.020 2
9 0.0209 0.0186 0.000 07 5.000 3 0.080 1

*5 MEHZERRE
Tab.5 Result of system scale calibration (mm)
75 E,. E, E.u F

1 0.019 5 0.082 7 0.311 5 0.311 5

2 0.019 5 0.019 7 0.311 6 0.311 6

3 0.019 5 0.018 6 0.315 4 0.315 4

4 0.020 7 0.082 7 0.074 4 0.082 7

5 0.020 7 0.019 7 0.082 7 0.082 7

6 0.020 7 0.018 6 0.080 6 0.080 8

7 0.020 9 0.082 7 0.082 7 0.082 7

8 0.020 9 0.019 7 0.020 2 0.020 9

9 0.020 9 0.018 6 0.080 1 0.080 1

FE 5 HaT DU Y 2 /s 0 D HE 6 A
TR 9 A IR AT /N RIS SR 2
Jo 5% 8 Ay B i 2 n AR B /D A 1R 25 0,020 9
mm i /0N 5 [ B AT AR 5 226 A B /s 3
BERS B R . D B A A B A R 5 AR S R Y
o ofe (i £ B A7 6 I3 6 B

F6 BIRAMELER

Tab. 6 Data processing results (mm)

M EER R 2k S

NO — AR
2 B3R 2 43 K [ oy HLESH A [ A2 K TR
a b R k e a b R F
PBERE 4 5 0 5 0 5 30 0 5 0
AXHFEE 5.0070 —0.0117 50124 —0.0002 5.0015 30.0058—2.78X10 ® 4.996 2 0.020 9
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