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Assessing the repeatability of
dynamic measurement based on mean line
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Abstract: The measurement repeatability is a critical specification in precision measurement. The assess-
ment method for the repeatability of static measurement is clear and definite based on all kinds of technical
codes such as ISO, GB, and so on, but the assessment method for the repeatability of dynamic measure-
ment (RDM) is unclear and equivocal. With the equipment for dynamic measurement being employed more
and more, how to assess RDM becomes a sophisticated problem. After reviewing the prevailing assessment
method of RDM and identifying its limitations, the paper proposes a novel method for assessing RDM,
which is based on the mean line of measurement data. The theoretic analysis of the new method and the
comparison betw een the prevailing method and the new method are conducted. Furthermore, the examples
of the computation of practical measuring data are given by means of the above mentioned methods. It is in-
dicated, by the theoretic analysis and the com putation, that new method can objectively reflect the dynamic
measurement error in general. Finally, RDM and the repeatability of the characterized item in dynamic
measurement are clarified. The new method is utilized to accept the new measuring instruments, and veri-
fied by measurement data. It is also applied to the assessment of measurement reproducibility.

Key words: dynamic measurement; measurement repeatability; measurement error; data processing

: 2003 OF 16; : 2003 04 19.
( No.59735120)



364 1
N w(x)= maxYi(x)- minYi(x). (4
1 31 = Cw(xy= 0
@
JIF1001 1998 » o, W
: w = ma/w(x)], (5)
( )
N
(2)
©) xj
[ ~ |2
Vixj)= 3 2 Yilxi). (6)
2] @
A x;) = Ni 1i;[Yi(xf)‘ Y(%)]*. (7)
> O(x1)=0
®
2 FHAMEEE MR FhH ik
"’ 0= m/ o(x;)] (8)
( )
2 N ”
21
y(x) N 22
, PN m 0,
x Y yi(x)(i= 1~ N) Yi(xj) = y(x;)+ ei(x;)— y(x1)— ei(x1)
= y(x) = y(x1)+ ei(xj) = ei(x1),
yi(x) = y(x)+ efx), (1) 9)
x €/0,L], L ;ei(x) (9) (4 ,
Y(x)= (yi(x),yod %) syn(x)] . (2) w(xf): max/ ei(x;) = e(x1)] -
(2) yi(x), yi(x 1) minf e xj) = ei(x1)] . (10)
) Yi( ;) (10
Yi(xj) = yil x;) = yi(x1) (3) a(xy) 11
j=1~ MM ;
Yi(x1)= 0
(3) , )
Ax1)=0
(1)

® xj



4 365
3 ATHEPFSHSNET Z Mt
T ik
yi(x),
: _ zi, zi yi(x) :
(2) yi(x) yi zi= Fi[y(x)] , (15)
) Yi(x)
Vi(x) = yi(w)- 3 (1) ®
M |1 . -
Vo= 3 2l (1) e PYEE (10
11 -1y
(11) ; (4) i= Zz
5 . s w(xy) 703 (6 ‘
M. o) 20 @
) w = max(zi) - mip(zi), (17)
(H) (12) (11)
Vi) = )+ )= 35 2dv(s)+ alx)]
= y(5)- 5 Dl +
l M
eif ;) = Mj;&(xj)» (13)
W (15) (15)
w(xj) = r{lzafi[ei(xj) - MV;&'(%‘)]—
I}ilip[ei(xj)— ﬁ;‘,ei(x,)] . (14) ’
(14) . ;‘,ei(x,-)/M
_;ei(xj)/M T 0;
, 5 HAEMNBE L PR
CGW300 161
m2a20 12
4 FHEN=FHATEOE L HIFL ( 48 )

y(x), y(x)

I( )



366 1

1
Tab.1 Measurement data of helix deviation of hob
Y Y, Y;3 Y4 Ys Y, Y, Y3 Y4 Ys
1 0 0 0 0 0 25 4.98 3.17 3.92 4.46 4. 02
2 1. 12 0.4 0. 09 1.1 0. 66 26 3.71 2.46 2.51 3.90 2. 74
3 1. 88 1. 53 0. 99 2.01 1.60 27 4.33 2.83 3.80 4.28 3. 90
4 3. 60 3.03 2.75 3.95 2.92 28 5.84 4.24 4.70 5.03 5. 38
5 5. 57 4.22 3. 69 4.20 4.39 29 8.31 6.53 6.77 7.53 7. 66
6 6. 57 5.26 5.25 5.70 6.08 30 9.69 7.81 8.02 9.04 7.6
7 7.73 6. 61 6. 04 7.33 6.15 31 10.75 9.22 9.37 10. 60 9.51
8 8. 08 7. 05 6. 76 7.49 6.40 32 10.35 8.66 8.69 9.95 9. 17
9 7. 02 6. 37 5.83 7.09 5.81 33 9.70 8.42 8.82 9.83 8.92
10 6. 46 5. 84 5. 30 6.25 5.47 34 9.26 7.39 7.85 8.40 8. 12
11 4.22 3.75 3. 40 3.94 3.69 35 8.05 7.24 6.89 7.90 7. 09
12 3.25 2. 00 2.03 3.04 1.85 36 6.15 5.68 6.14 6.68 6. 43
13 1. 66 1. 35 1. 31 2.07 0.83 37 4.99 4.18 4.18 4.56 5. 56
14 3.13 2.29 1.53 1.76 1.92 38 6.18 4.84 4.58 4.88 5.22
15 2. 98 2. 39 1. 60 2.58 1.99 39 6.41 5.09 4.84 5.26 6. 04
16 4.23 4. 14 3.29 4.55 3.65 40 8.22 7.13 7.31 7.20 7. 10
17 6. 96 6. 02 6. 26 6.81 5.65 41 10.23 9.38 9.13 9.79 8. 70
18 8. 43 7. 80 7. 55 8.00 7.53 42 10.48 10. 17 9.60 10. 08  10. 52
19 10. 84 9.71 9. 39 10. 19 9.81 43 11.61 11.45 11.54 11.33 11.68
20 9. 84 8. 81 9. 05 9.66 9.16 44 11.70  10.55 10.51 11.05 10.74
21 9. 87 8. 50 8. 49 9.01 8.63 45 10.89 10.40 10. 61 11.12  10.78
22 9. 39 7. 85 8. 31 8.57 8.64 46 10.21 9.62 9.61 10. 34 9.22
23 7. 41 5.32 6. 31 6.79 5.83 47 8.00 7.90 7.87 7.82 7. 63
24 6. 70 5. 14 5. 82 6.58 4.99 48 8.13 7.47 7.46 8.48 7.76
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2 (Hm)

Tab.2 Measurement repeatability of the characterized items in dynamic measurement of hob(Hm)

2.72 2.53 2.97 2.6 2.81 0. 44
9.8 8.36 8.08 8.42 8.99 1.72
10. 84 10. 1 10.23 10. 6 10. 85 0.75
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