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i, Ar( = Z cisin (i0+ @) () nstrument axis
=2
ci i | A
o i measuring head
i= 2 ,i= 3 I_L_I_1
1= 4 : i
’ measured axis
2.2 AN L ]E LV
2.2.1 A
’ recorder
0.02 I _/_,J
0. 2um s
Talorond73
+ 0.01um Fig- 1 The principle of roundness measuring in—
2.2.2 strument
1.
e, PloA= Keé'lds
A ——
K ——
di
K = 10000,e = 0. 5Sum, di = 120mm, A= 0.0208um
2.
(2 _
7T
® /// r
B L@ .
Ad = 2r(cos ., 8 > cosP 1= 2° 7 -
Ad = r® { \
lpm, Ad = 8.3333x 10um, t L—
Y ¢ N
2.2.3 \
\\ T
/
N B
S~ e bl -
i Fig- 2 Error caused by bias of measuring
> head
2, e, : 0= arcsin( e/r)

A= AB -

Ar= Nr/cosO- N = 2Arsin’(@2) =

NO/2
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6<8 , A< 0.01A,

2.2.4

2.3
0. 0308 ( tm)

A = 0.0208+ 0.01=
0. 0108 ( um)

3V

31V
V V o

B 2

[3]

abe :
cos( X— %[ cos( X+ %[
Aru+ Arb + Arc .
sin2

by = sin20

2= 60° ¥= 30°

200= 90° ¥= 30°
200= 60° Y=0 Y= 30°
200= 60°% ¥= 30°
Arv Ara Ao, Ayi Ay Ay,
Ayi= Ari+ Are/sin200+ Ario/ tg2x
30° 2 Fig.3 The principle of V-type method
Ay2= Ara+ Arr/sin200+ Aru/tg2x
12 , 12 )

A= A+ Are/sin200+ Ario/ g2
Ay2= Ara+ Ara/sin200+ Arn/tg2a

A= A+ Are/sin200+ Ars/tg2a
A= Ariz+ Ars/sin200+ Are/tg2a
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A= Kihyir+ K2Ay2+ K3Ays + + KAy measured axis i
Ar2= KoAyr+ KiAy2+ K2Ays + + KulAyn \;

Ars= Kulbyi+ Kilhy2 + + KAy \
o ==H
A= KsAyr+ KalDy2+ KsAys + + K2Ayr2 /
A= Koy + Ks3Ay2+ Kalys + + KiAye
: K1 K2 Ks Kn K , 0. 208, W , 5
0.144, - 0.167,0.127, - 0.167,0, — 0.042,0.433,
- 0.167,0. 072, - 0.167,0 Ari I
Ar2  Ar, : A= maxAr — minAr _ij-l__l
32V 7
A% ) \Y
i v i Fig. 4 V-ype method of vertical
(®120% 250,25kg) structure
4, 1,
3.2.1 A\
Vv , 5,
v, : \l//
Ay = r(1/  sin'&+ cosocos W — 1) (1/sin’ 20+ 1/1g°20) : ‘
) v o , )
A< 0.0017um \
3.2.2 :
v : v ‘\
’ 0. 0lum, A~ Fig.5 Ewor caused by incorrect
0. 0047 m place
3.2.3
0.5 1
0. 05um, A= 0.0137um
3.2.4 4
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3.2.5
2.2.3
A= Ny — Ay = AyB/2
2.2.3 , & 8°
3.2.6
) 3min ) 0.5 1 0. O5um,
A= 0.0137um
3.3
5 5 5 + 0.0216( um)
A = 0.0017 = (0.0047)"+ (0.0137)"+ (0.0137)" =
— 0.0182(um)

4

d120m m, 250mm , s

\ ( ):
I1: 0. 11 um, I1: 0. 09um, III: 0. 09um
( ):

I: 0. 09um, 1I: 0. 06 um, I11: 0. 06pm
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Comparison Between the Use of Roundness Measuring Instrument and
V-type Method in Measuring the Axis” Roundness

LIU Wei

(Changchun Institute o Op tics and Fine M echanics,
Chinese A cademy of S ciences, Changchun 130022 )

Abstract

In order to probe if there has measuring precision difference between Roundness M ea—
suring Instrument and V-tape Method in measuring roundness , the article com pares the two
methods for measuring the axis” roundness on the principle and precision. The two methods
are used to measure the roundness of the same axis neck and two groups of measuring results
are obtained . From the measuring results we can conclude that the measuring precision of
the two methods has the same magnitude order.

Key words: Roundness, Roundnes measuring instrument, V-type method
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