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3— precise index table with serrated teeth A

4- precise index table with serrated teeth B
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N = eo' = oo'sin¥= (B + AB)cosy
= Bisin¥ + ABisinY
B A ) A
Bi= B*sin(@+ d)
. (2 (1)
A= B*sinYe*sin(@+ @) + AB* sinY
B 5
, A , B
Ai 1 , 1
A= A1+ c1*sin(0°+ )
A2 = A2+ ci1°*sin( P+ dy)
A'n: An+ Cl‘SjIl[(n— l)¢+ @)]
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B

M :

Mi= A'1-— A= c1®
M2= A'2—-— A2= c1°*

Mnr= A'n = An= cl'sin[(n—

, B

sin(0°+ @)
sin(D+ D)

(3)

D+ D

Mi= Be*sinY* sin(0 + D)

B'i 1

(6)

Table. 1 The intercoparison relation for measured workpiece A & B and count table

Measurement Fosition J
data of &

Position 1 of B

o
(1 position)

[
(I position!

n-1®
(n position)

irst measuring round

f1-B1+Cr * sinl” b o)

fo=B2tC1 * sinih +0 o1

fn- Bn“Ll *sin_(n=1)® o,

0% ¢ 1 position! *5B g e sing +A\B 2+ siny +&E n v sing
econd measuring round | #1Bz+Cy * sin(0” Wb o} | Ao BatCa sin(®@+o) | wer o o A Bi*ly e sin (n-1)@ #b o
( 2 position) +58 20 siny +58 30 sim +5f 10 siny

nth measuring round

f1-Ba+Cy +sinl0” +0 o)

A2B1#C1 * sin(® «b o)

AoBn-1Ci o sinl(n-1)@ 0 o

(n-1)® (n position) +058 o v simy +Af8 g v siny +O8 -1 8iny
vertical line sum S5 [ ndi- ZBk «Cresinl(® + nAz-XBkgn'Cl'sin(O* --------- n'A.-Y’j‘jun'&slel 10+ o,
o)+ /58 isiny o)+ 18iny + LOB g simy
indexing error of A o’ =a=0 (he=h1) 1 * sin(® +0 o) (An-h1)+Cy * sin; (n- lldﬁﬂbm
at 1o sinl)” o) L1 osinl)” @

postion‘egror of A
m

A14Cy 2 sin(0° +@ o)

R2tC1 * sin(® +b o)

Ba+C1 0 sinc(n=1)® +d g,

aklitional P()bl(lon
error of 4 Ady

Cy+sinl0” +bg)

Ci*sin(®+® o)

Ciesinlin-hid +b o,

oblique line sum
Yie

Yign - BasCi T sin[i-
~I@ 40 o, B ysiny

Yhine Ber‘n):sini_(i-
-1)® +® o, +n 5 2siny

a0 BatCa Esini(i-1@ o,
n* Af asiny

index ingber;ror of b
i

b1 =h =0

Be-Bi}+28 2+ siny
-A8 v sim

Bn-B1)*sB oo siny
=48 1 siny

position error of B

Ba+r&SE 1 siny

Ba* 5B 20 simy

Bn*ssB n e siny

(7)

b1
additional post.ion Of 1 esiny Afaesing | e OB nesing
error of 2By
B'i= Bi+ ABi* sin
B'2= B2+ AB:2* sin
B'n: Bn+ ABII,. Sin

AB::
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AB:1 = B'1- Bi= AB]'siny
AB>= B'2— B2= AB2*sind

(8)
AB}I = B 'n, - Bn = Aﬁn ° Siny
AB; B B
ABi= AB* sinY (9)
16 B Yy |
B ( A) Mi= B sinY sin(e+
D), 6 180° ,AA s ;@
AB Yy AB ( B)
ABi = ABisinY, :® Y= 1° Bi= ABi=1, Mi= ABi= 1.05"=
1"
2.2
. 360 i
, TA=80 ,
s , , 360 n= 12,
( YB ) , B= 50", Y= 1.7°, ,
2 2 . BN Y 0, ,
, B= 0,Y= 0
Table-2 Influence of angle 3. angle Yon the measuring results and the demonstrating data
deviation of polyson () Indexing error of index table 3608 ()
measure=
ing B a0 | 200" |AB i JABix after system{| error |8 =0 [{8=50" error the first {col. {9) subtract
postion |v 20 |7 ~1.7 sinl.7° |atical error | value |v a0 [s =1.7° | value (1} Elass harmonid the first class
is corrected | (6)= of col.{9) |harmonic
3} 2} 3) 141 (5)=(2)- 14 Gi-th | (D t8) (9)=(8)-17) {1 b= -am
' 0 4] q 0 Q 0 0 0 0 o) 3}
30 -0.45 -0.61 -4.8 -0.14 -0.47 -0.02 -0.04 0.43 -0.47 -0.53 0.08
60 0.55 0.02 |-16.0 -0.47 0.8 -0.06 -G.10 1.01 -1 -1.¢4 " 6.13
a0 -0.28 -0.45 5.2 -0.16 -0.29 -0.01 0.0 1.83 -1.82 -1.95 0.13
2o u.ue 0.05 0.1 0 0.05 -0.01 0.07 2. -2.41 -2.46 (.05
15C n.36 0.48 a1 0.0¢ 0.39 0.03 0.14 2.7C -2.61 -2.04 0.02
180 -N.07 -0.14 5.6 -0.17 0.03 610 0.1 2.52 -2.4) -2.44 .03
210 0.51 U.47 5.4 -0.16 0.63 g.12 411 1.95 -1.84 -1.91 U7
240 0.42 0.25 4.8 -0.29 0.54 0.1 0.06 1.1 -1.09 -1.20 (A B
270 -0.16 -15.26 -€.5 -0.19 -0.06 0.10 G6.06 0.45 -0.39 ~. 49 0.1
300 -3.08 -0.12 -3.5 -0.10 -0.02 0.06 0.01 -0.11 0.i2 0.02 6. 16
330 0.70 0.79 1.5 n.04 0.7% 0.05 0.06 -0.17 n.23 0.20 0032

P-v | 115 1.40 1.22 e.18 0.24 2.92 2.834 2.8 0.13
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2 2 ’O-
= 0. 10, n=12, 0. 016
3
3.1
B ” 3i
3.2
AAdi = B sinY* sin(@+ ) (10
, 180°,
Moo= B*sinY*sin(@+ 180°+ o)
= - B*sinY*sin(8+ d) (10
Mi=- Mo,
Mi= w: 0 (12)
, 180° ,
4
, ( My,
, , (6) (9) , AA: AB:
Y B ; Y B
Y AA; AB; R ,
(1)
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(2)
5
1) , Bi, Y
, Mi= BesinY, B=1"Y=1° , M =+
1.0S"=« 1" , Y ,
2) ABi( )
Y , ABi AB: = Aﬁ"sin
Y
3) .
9 y B ’ AAi ABL
4)

Research on the Systematical Error of Permutation Intercomparision
Method Using in Superprecision Angle Measurement

Fan Tianquan, Xie Changwen, Lu Deji, Geng Lihong, Gao Xuedong
(Institute f Op tics & Electronics, Chinese Academey of Sicences, Chendu 610209)

Abstract

In this article, the reason of the systematical error in measurement result when indexing
error is measured by permutation intercomparision method is described in theory. It is mainly
due to the inclination of collimator’s graticule & polygon or instrument and the different in—
clination of each reflection surface. It is proved by experiment. A method for reducing and e-
liminating this systematical error is described in the paper.

Key words: Angle measurement, Permutation intercomparision method, Systematical er—
ror
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