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Abstract

Based on the Nano-CMM structure, error distribution characteristic and accuracy demand, the
micro three light beam planar reflector laser interferometer was selected to separate the Nano-CMM
error. The error separating device was designed to realize the accurate adjustment of parallel move,
beat, pitch and height, and the horizontal angle between the reflectors. The influence on the
measurement result of the interferometer, which is created by using the 45 degree reflector to deflect
the beam, was analyzed on principle. The error separating results indicate that the single-time
separating of the standard indicating error and the deviant, pitch and beat error of the guide strip can
be realized by the device. The additive error created by the heat, vibration and non real-time
measurement of the common instruments is decreased via the error separating device. The error

correcting precision using this method is five times more than that of the ordinary method.
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Fig.2 Schematic diagram of micro three light beam

planar reflector laser interferometer
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Fig.4 Schematic diagram of roll error separating
LU 2. TAER 3.0 3 4. 8008H 2
LA AT Z 16
BENET, NE S R, R
SR E AR Z oK g, T
WAL WO S 45°
S B e A, w] LA 52 B

L Y S

K5 Z iR e n el

X Z Mn{HiRE  HAE Fe S Sehemae d
e NN 1g. chematic diagram
PRFATR A 22 458 2 1) 2, 3K ; .
N of error separating
I 2 R 45° iz S %

in Z direction

IR B T AT e 15 5 e 0 L R 2. 28 3%
SERMRE, TG s 445 s 5. TAE
45° [ St BRI I JE AR Yy B0 RO TIX

JEEE PN 6 FT7R , o SRR OG- AX
PO BB I (e, & MUR T A M, B
NGRS A RO B R o ) BOOGE, ER T B
M PR Z BB N 1y + Loo BAETHRA UG AL E
5 o KCEABEN B 22 Z 8] 9 56 & , LA
TWAMRERAE . WA 6 FR, Al e R

180° —
p=t (1)
- leil’la
5= Gn(180°— 8 — B> —a) 2)
14:[3Si1’1ﬂ2 (3)
15212_13COSBZ (4)
16:l5tana (5)
Jir LA
[1sina . B
e e o
l4+l6_]: sin<90°—%—a> ( 2>:|tana+
leln; sin<90°f%> (6)
sin<90°—51—a)

M 45 I SHBEAE By 90 A IR s, 5 SR T AE
B PREE I F TAEE O, BU A o« 107, 1, =
50 mm, Z, =300 mm, RIE(6)IHHEGF] [, + 1=
0.972 224 722 801 50 mm; 24 45° 5z 5 45 £f 1 i 22
AR 157 B, AR (6) I EB R 1y + 1 =
0.972 224 728 801 05 mm; M _E iR % i rl LUF H
45° S 1 A D 22 %68 T 95 A0 e 45 R B A 5

14

\>
A “ ,

\

Is
RN
K2

S5}

>H®

Iy
3

/

A

Bl 6 I 45° SR Bl il i o i S B ]
Fig.6 Light path deflected by 45° reflector
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Fig.7 Positioning error correcting results in

X direction of the working table
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