$43% H6M o A # Vol. 43,No. 6
2021 4F 12 H OPTICAL INSTRUMENTS December, 2021

XEHS: 1005-5630(2021)06-0064-06 DOI: 10.3969/j.issn.1005-5630.2021.06.011

He T e 23 15 0 S 2% 1 fol BB 1t 55
YR AR AL R B A I

BaE g o, Eea, ke, Bug!
(1. SRMRTEERE 6 FHRARM IO, fEE S0 3620003
2. SRINIFVEABE AR et g FHR S A L0 E, et RN 3620003
3. JRMIGVEZERE A8 dA A SO TR AR S R AR A .G, e =M 362000)

FE . AFstiEnl S KoL, A sk & s E ] B A 28] R R SRR £ S B 6 6 AR R
WP, 3R T — AR TR IR AR & 04 S R ) 4 B S kAR AR U B B A B R A
MegEE, A RBIKRS EL B A R A RIS R E S RHIFARPLEY 5k R @ Fe ) &
FlBF 4R A2 2 BRI K B AT T R F IR, TR T ShAARAR @ F B SO AR R IR R AR B
Fateml o) RIEIIE, R AW, Bk HRAGA W H AR T L 5 L 5 A AR AR & 49 [F) B SR FE A
M, I ARARAT H i R AR AR 5 AR R AR B e B P AL B K L % SR ARAR @ LA AT
K P F A F] 110 Ip/mm A L, % ShkAa4Rd & & CERE A )+0.20 mm B, 2#F 0]
B Z 45 Ip/mmyA F o AAem EE A SE AL AW AT . RS R, K E
LM TS, VAR S0 R TA R M AL SR B

KEEE: MBI Rkt kSN RS RE; FFRAAELE
hESES: TN253 IEkiRESE: A

An apparatus for inspecting adjacent surfaces defects of
TEC component based on equal-optical-path
polarization splitting imaging
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Abstract: An apparatus for simultaneously inspecting adjacent surfaces defects of thermoelectric
cooler (TEC) components based on polarization beam splitting imaging is proposed. The optical

design of the apparatus for simultaneously inspecting adjacent surface defects of TEC components
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is discussed. The proposed apparatus employs polarization beam splitter and polarization camera
and meets the conditions of equal-optical-path imaging for both top and side surfaces. The
experimental investigations on defects inspection with equal-optical-path polarization imaging
system are conducted. The results indicate that the proposed inspection technique with polarization
splitting equal-optical-path imaging is capable of simultaneously inspecting the adjacent surfaces
defects and the optical apparatus can well meet the performance requirements for inspecting
adjacent surfaces defect of TEC components. The inspection resolution can reach 110 Ip/mm when
equal-optical-path confocal imaging is met, but the inspection resolution reduces to below 45
Ip/mm when the defocus is around £0.20mm. It was noted that the developed technique has obvious

advantages of rather good imaging quality, easy adjustment of imaging system, simplified and

reliable optical configurations , and improved defect inspection performance.
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Fig. 1 Optical apparatus for simultaneously inspecting top and
side surfaces defects of TEC components with

polarization confocal imaging

ARBEE SRR AR FE B G AR A
Py 1) B R A L, RE B UR 280 Bk 5T T o R
a3, WO NI RIRG . —AE S Sk
9% (transmission polarized, TP) %4 B #5154 5

6a 1IN SRR R TR RE B 5 ) — AR R S 2 Ak
Y6 (reflected polarized, RP)Z:E 55 6b K
ERIUEEy A IR S S NP Ly e R
VR THT 28 258 T 4 Ot FR GO 6 )5 43 0 CMOS AH
UL S 1 IR OB £ A 20 A5
TERLAR DTG A I e vy, 38 (o A
EELEEEDIR SN T G TR PR
BT R385 21 U 1 oy g 2 R BURDER 1Y
RE R 50%. SRR BRI Cd ~r r B 1R e
i, BB N it — s 50%. B, 15458
) [vi) ity PR P Y Y P B o 1) P 8 N i 1o
25%. AR SCHTHE T B 5L TR 2 A5 A G DN 2 1 ifF
TR A, e T 5 LA A
5 v PR BRI R 22 g i e S ST 7 0 AR A
B A1) 50% Re sk, HOGRERI 3 L
FIL A0 1R[] il P T B e P T — A

2 WlsLIRss R

2.1 LIREFIEIT

FE TR 315 AR SRR AR 2 XL A AR 3
SRR Y S B BT T T AR AR 4B AT
(] s 25 R A IR AR A I 2he B A 2
BT LA ) At b A A R 208 T A T AR L A T e
Fhao [ 2 e A AR AR &I LT S R A A fm i
GRS T S 6y 2 B i B e R R RGO .
RSB ME KA, HBARIRGT 2 2.10 mmx
1.32 mmx1.32 mm. Jrseit A T 0 B A 5 %
BERGER 15 mmx 15 mmx 15 mm, (iR
15 mmx15 mmx15 mm, A 525638 FH 7808 1058 1Y
1.5 530 5 ik WTL110-1520, CMOS fidiz
AHBLR 2 2 = ' CH AR B A BRTTAT 28 wl {1
HIITE Y FLIR BFS-U3-51S5P-C, 1% CMOS
i R AR ML $ T AN R 2/3°(17mm), 1R 56 K/
H3.45 um, S3PEERA 2 448 x2 048, % IR A
M558 CMOS AL R Z AR E R T 44
AR PRI AR A S o AR IRAHBLI (L A%
HDRe il 3 fros, Kl 3(a)-(d) R L/t
A3 HT 00, 45°, 90°,  135°00 /i 4§ )y 11 4% Jk
i ICH M . 3 PUAME B BT A BRI T 43
SETH 00, 452, 90°, 135 DU 7 ] A5 .



%5 6 3] BEAER, A5 BET IR SR ATV AR OUTE] S5 ' AR AR AR BB A e <67 -

7.5

L

v

a
—

75
|
L
| oo
75

5 7.5

N
NS

45

2 S BRHREANEFERELERRLGRNLE R EMERGIER T RALHK
Fig. 2 Illustration of prism relay system for the apparatus for inspecting adjacent surfaces defects of TEC

components with equal-optical-path polarization imaging
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Fig. 3 Illustration of configuration of CMOS polarization
imaging sensor (polarization camera)
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Fig. 5 Defect inspection of top and side surfaces of TEC
components with quasi-confocal imaging (6=1.62 mm)
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Fig. 6 Defect inspection of top and side surfaces of TEC
components when the top surface is focused (0=1.62 mm)
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