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Misalignment analysis of cylindrical outer surfaces in
interferometric measurement
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Abstract: A special round reflector can be used in the Fizeau interfermeter system to achieve the one-time
measurement of the cylindrical outer surfaces roughness. However, the relative spatial position of the
reflector and the cylinder to be tested is difficult to accurately determine, so the measurement misalignment
error will be introduced, which will affect the accuracy of the measurement results. In order to eliminate the
errors, the types of errors and causes should be concretely analyzed. The light propagation path was studied,
and the mathematical model was established. In cylindrical coordinate system, the relations of offset
misalignment error, rotation misalignment error, processing angle error and measurement of the optical path
difference were obtained. The Matlab software was used for simulation, and the interference fringes
corresponding to the three kinds of misalignment errors were plotted. The interference fringes with errors
introduced were analyzed, and the experimental results were compared to reduce the effect of error on
measurement results. Finally, the morphology information of the cylindrical outer surfaces was obtained.

Key words: interferometry; cylindrical outer surface; one-time measurement; error analysis

HE BV, P AR ZS AT . Tllin T R 4
AL T 26 10 R RS S O E LA S IR O 0% DA RS S MR R O, RS S T A

s B #A:2020-02-28; &[5 HER: 2020-07-15

EEUR:“+=2"xh 5 ELFAEREE (20168765) ; AR ERAFME LA (2016YFF0101903)
EZ® %0 (1994-), B, Md, EMNFLE T F i+ F5 @H R . Email: xushuai.win@qq.com

BEEE: 4 (1961-), B, #4%, H+, T2 RFHZRPEMNE KRS @69 . Email: senhanemail@126.com


https://doi.org/10.5768/JAO202041.0503001
https://doi.org/10.5768/JAO202041.0503001
mailto:xushuai.win@qq.com
mailto:senhanemail@126.com

.+ 1006 * B Y

A% S Y

() J e, Xt A 2R oo PR e T e T B L R MR AR R A
P TR R A R B S A TR ) vk
() Fh A5 AR 2219, 22 0] LAy o 19 I vk
BRGNS RN N

A5y ik E G LU R LR 1) #2 b
T TE (R fl 5 e 0 3 AR B e, A K
ST B T AR X Sk N % — L B sl i
Bl SR AR B3 2 fh (o7 MRS 15 L, I e
Jr AT I 5 S, A5 BN B T LR L (U2
AR 5 A N e R v, PR AT R 3 T AR
fik, PRI T 2 XoF 5 00 T ) T O 368 i — o A ) A
PR 5 L0 42 ok QD0 SR A 0 A T 6 B SR
SARBRI R ALFI R, 2) KA IR G — R
WESR SR B AR T 1) 22 10T, 258032 BT 1) 9 1
VERR A T RO AR Ak, X A8 AR Yt A A A2 5 45
Ab B 43T, g T LAAS B AR A 0 v ) RS A B .
3) REMT AT HE o BERRO B T B R v S e — A
A A A ) P 3K T BT TR AR, 3 O e
fil A SR AT LA o XD R RE Al 4 T A 3
1o AL SR I LI I A A Y AR DN, B — s 1 )=)
B, — i B3 0 [ A P 2 1 O L R A,
SRR A 5 T 18 K — e 1 462403

T EFEEELR: D) IR B
(CGH) ™™, 438 ok 1153 4 |8 CGH 1y A= i A
AT I8 5 5 D0 %) 1 T AT AT, e AR AR A
ST TP AR B0, B 245 B0 1 DN A: 3% T A RDRES B 15
B HEA2BEEA S & REE . 2R
o S A, ER T B ) — Rk A B
CGH, Hil1E A &, I H I H B iR 22 AR XE 5Bk o
2) FEAFAL PR, Py A T AR B
i 1 A i1 5 % 2% o0 #F (DOE) #E 47  &, ¥ 4
DOE 43 5l 7k $05 AN R g VE A . b — 4> DOE
Ky B R IE LI, 55 Sk — > DOE 0] LUK 28 )2 3
Jei 25 T 118 D82 TG 2 A6 13 0L 7 T A D T, 5 B AR
SR A BT W (AR ARG 1) 7 )
L AR RGN T Mcoso, T BUAE B AR fl 2k )y )
SRR BB R R B, I X g N T R
JE OB, o A5

G X [ 2 B A 7 3 AR 38 A 00 e, AR SR
TR I Oy i, FE R HEAT DRI R Y
UL, — UM R R A A 2 i — R R TE SRS
Boo BRI T vk T A — N RERR 9 B 5 1
SPBE, T4 T I A 2D R, AR e TR B R A 3 1 A A
&

1 NERE

T AT DA — U R R A A R TR SLE B,
BETHAH I — > P9 O£ Ry 45°1% 15 &5 T B 5 6%, 8
B A b R B B R A AR AR R . M ORI
Bl (2 i) 77 ) ASRHIR 65 T SR BRI, (B 65 T S S
BB 23 U G IR B A% 46 e et e A S B (B A
HhFIE . B TGRS AT, OGO 23R B E] T R
Gt 5226w, S8 TWK., B LY
—ANBEL, XA B R RIE BE B — 2R . X
AR (B8] A TR 0 2 % 78 TR — AP (R A b T Y
JESURFAE T DL B4 R P TR AR . 3200 1 5 v
F14) A% 0 JELARUSOR 2 5 4 DN A T 0 8 5 A F- T PN
3, 308 o S ARSI Y T, BT IR A 3R TR
B 2 B — P

1 PBS i B 43 G 5, PZT S AH L 3K 3
%, TF AbrES %55, Mk ECaE & i (Z fl)
TS, &G oot 5 L e 5 Z s
G0, BHARES FENOC SRR BEIFUR, &
100 £ > 45009 B 5 T80 S5 e, 3 A S B A457 DU
FEARBY SR 2T o TEARAFAERZ DN OL T, A S
[ 1 2% 1 A OG5 i R [, 220t T R A iHE
Jo, A% B B AE Ab T R e G B DU R A A
R rm ol he [BIE TSGR 2 O [ i A0
"R R, WA, E A, Ykt BT
M — B RS, TW RS AR, X
O PEERETE B — 2 S o 7E SE BRI AR, 52
55 2 DL AT T AR X Al 1) dam D 341 ] it 22 G A
28, TESEBRAG N B B FE dl b, e SRR — SR
TR 22, X B3R 2 45 5 S B ) A 45 2R RS JE 3
— S WY RE I, SR T AR AR Bl [ A A 3R Y L SCTR
B, LIRS 3K R 22 5 R

2 EIUIREWFIER

H T B AL R HAT T e X B, B LAY 2 il i
Mol HGeH Z e Ao R IRIRZE, A
SEPRI G S5 RO . BT E T Z MR T5
] A —%E (R4S, A2 K/ R 6, it 2% 45 T 1 45
RGIN GRS 1R 22 5 5 T 15 A I e i e v B A
B ML A S ZME S, MEA—E kMo, X
02 4 I A 45 R 5 A % G IR R 22, 2 0 A A
REIE o DAL PP G 9 5 22 23 M £ (58 AE PAY 35 1 40
AR A e, TR R A S B A
5 B AR L oK, HLRCR AR O A B UK, A
TN TR A A Rl R A AR — E TR AR



NG 2020,41(5) % U, S5 9500 5 B A A1 3 1 A9 5% 25 43 By « 1007 -

Laser

Collimator Reflector

TF

Test

v .
- surface

Topography

1 EEsSMRENEREE

Fig. 1 Schematic of cylindrical outer surface measurement
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Fig.2 Schematic of offset error
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Fig.3 Optical path diagram of offset misalignment error
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Fig.4 Schematic of rotation misalignment error
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Fig. 5 Optical path diagram of rotation misalignment error
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Fig. 7 Interference fringe patterns with different offset errors
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Fig. 9 Interference fringe patterns with different processing angle errors
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