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Abstract: Based on ray vector and optical characteristics of the cube-corner prism, mathematical expressions of the laser interfe-
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rential displacement measurement affected by attitude angle of cube-corner, straightness, cosine error and Abbe error are derived.
RENISHAW XI1.80 laser interferometer is used to build the optical measurement path, and corresponding verification experiments are
carried out. The results show that the error of interferential displacement measurement produced by the attitude angle normally does
not exceed 0. 1 pm; When straightness freedom error of the cube-corner occurs, the central positon of the returned measurement beam
will produce a translation which corresponds with the horizontal or vertical straightness direction, but the geometric displacement
measurement error will not be introduced. The relevance between the offset of returned measurement beam of the cube-corner prism
and the cosine error is derived, the relevance between the Abbe error and the Abbe arm value as well as yaw of the cube-corner prism
is also presented. The experiment of interferential displacement measurement indicates that the displacement measurement accuracy
can be effectively enhanced through correcting the Abbe error. The research Results establish an analytical error method based on the
cube-corner for interferential displacement measurement, which also provide a basis for the error compensation of the interferential
displacement measurement.
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2(+)] 0 | —0.614|—0.931| —1.500| —1.942| —2.370 | —3.262
2(—)[0.064| —0.557 | —0.888 | —1.465| —1.903 | —2.375|—3.263
3(+)] 0 | —0.605|—0.926| —1.501| —1.920 | —2.364 | —3.257
3(—)]0.088| —0.518 | —0.860 | —1.435| —1.889 | —2.356 |—3.249
4(+)] 0 | —0.597 | —0.912| —1.473| —1.883 | —2.315|—3.198
4(—>]0.077| —0.505| —0.854 | —1.419| —1.826 | —2.294 |—3.188
5(+) 0 |—0.597|—0.881|—1.427| —1.833| —2.275|—3.134
5(—)]0.071| —0.539| —0.841| —1.413| —1.810| —2.239 |—3.129

%7 WIUUESET 135 mm I GG (R AR 0 45

S8 ASTE] B % L 1) i 42 £ 1) 45 28/ urad
WAL |0 mm| 50 mm | 100 mm | 150 mm | 200 mm | 250 mm {300 mm
1 0 |—0.101|—1.258| —1.724| —2.024 | —3.036| —3.03
2 0 | —0.808|—1.182| —1.511| —2.075| —2.464|—2.723
3 0 | —0.866|—1.043| —1.391| —1.958| —2.571|—2.663
4 0 | —0.834|—1.397| —1.636| —2.216 | —2.802|—3.112
5 0 | —0.815| —1.252| —1.406| —1.874 | —2.527|—2.752
-
# 0 | —0.684|—1.226| —1.533| —2.029| —2.680|—2.856

# 8 PILREIAME

Hbnm/mm | BI0LER2E/pm || HARS/mm | BfD1iR22/ um
0 0 200 0.143 7
50 0.062 5 250 0.193 7
100 0.096 0 300 0.210 9
150 0.107 8

O BT DL 22 8 0E T RS B L

" {F%}‘IAEF]ﬁ 1?1}-:)5’ W[Jl’giﬁﬂ%ﬁ 0 1
K ¥/ pm K B/ pm SR B/ pm
1 3.325 3.112 2.940
2 3.327 3.116 2.851
3 3. 345 3.126 2.805
4 3.274 3. 054 2.898
5 3.205 2.989 2.830
5 HXRIE

SETTHOE T 15 D0k 5t TR A HE AR BT B0 O A R X
P SRR BEHEAT T3 LR I B iy JL A % 22 BEAT T HESE . 2>
PrAnA oG s g . 45 R R, B M T WAL I & R
WH AL 0.1 pms ML/ ELL A ERER, R [l
D DEARAOEBE G 2377 4 5K P BT B 2% 7 1] — B
M. ARSI AJLAT LR I R 2% 5 4 T 45 1 A HE AR

B R G ARG 01 i B% 1 S R PR IR ZE Z MY SE A, BT LR
255 ] DU (ECFN A S B 2 A Z I SC A T A8
LK RN, B IR BT DR 28 . AT LA B A B D
RERE X T F T B S B R AT T A iy 5 L T
A2 Sl i R O i 55 A AR BT D7 SUAFAE W AR ]
FLILAnr -85 1R 22 8 MR PR A ) 22 TAR A T R 04
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