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Multifunction protection goggles against laser radiation

LUO Zhen-kun', WANG Qiu-hua®, GAO Guang-huang' , SUN Rong', ZHANG Gui-su' , CHEN Zong-li'
(1. Institute of Radiation Medicine, Academy of Military Medical Sciences, Beijing 100850, China; 2. Department of Rehabili-
tation Medicine of Nanlou, Chinese People’ s Liberation Army General Hospital, Beijing 100853, China)

Abstract: In order to reduce and avoid damage form laser and microwave, multifunction protection goggles, incorporating
protective systems against laser and microwave and an integrated warning system was developed. The goggles consist of some
optical parts and photoelectron modules that perform a specific function, which include multifunction protective lenses, frames
and laser detection-alarm systems. The key compounded technologies of multifunction protection were studied and protective
performance of the spectacles was tested. The result shows that the optical density of this goggles is from 4.0 to 7.28 at the laser
wavelength of 532nm, 1064nm, 790nm and 840nm; integral transmitiance of visible light is 18.7% ; attenuation value of
microwave radiation is more than 20dB; the warning system can provides an automatic detecting and sound-light warning at the
laser wavelength of 532nm, 1064nm and 840nm; detecting sensitivity of alarm is 10~ J/cm’; this goggles can resist impact
against steel-ball splinter whose mass is 1g, speed between 300m/s and 400m/s ; gross weight of the goggles is less than 200g. In
addition, the spectacles have characteristics of wide range of protection wavelength, higher attenuation rate for laser and
microwave, bigger protection angle, higher transmittance for visible light, usage of separated type and combined type, smaller
size, light-weight and convenience to wear. They not only can protect an individual operator against laser and microwave
radiation, but alse can protect photo-electric sensors. They are also necessary protection equipment in modern optical experiment
as well as terrorism opposition and public safety.

Key words: laser technique; laser protection goggles; laser-microwave-laser detection alarm; multifunction integration;

performance test; complex protective technology

5| = MR BTRHE F 4 A0 BOBHE VBRI S84k,
a FEBOLIN L BOLEST BOLE (R SO Ot E X
BOBAE R —TUE BRI RmHTEOR, B2 B BOCHARER BOEH FES T RAFEER
TR R BB AR UK ZS AR RERE M. 7EBOBES AR E Rt W R i, i e &
BOERAMR RGBS . HRE AR E B EIE,
SURMBOUR S RBUR AR E o BOLRULRIEAR R

YEEEA B PR3 (1954-) 35 B SE 2, BAE U, &

S LB AR AR B S T BT8O DL 5 BB A IR B s
E-mail; luozhenkun@ hotmail. com gﬁﬁ%@%g , ﬁj\ﬁﬁﬁfﬂ%“ﬂ Fe b M FER BE S , ﬁﬁlﬁEﬂ

ok H $:2010-09- 16 Yo BB 0 H 11 :2010-12-08 BRI ARG E R R ERE. Mk, BT



700 W% #® A

2011 %29 H

Ve B AR FVRCBCAS B B AN 2 A0 T, B R B e 2
X AR i AR N RO T o IR, DA DR 2 B e 4 3
RGBS B O BUE R gt
SR A EH BRI EENE AP —Er
WO B B B SO Bl 5P HR O 1 A0 v 7 o R
2 RERT 8L 5 A HOR , FE XA G et T T
i

1 ZINEERFIPRILIT

B P BB R O A Y B R i DL B, 45
6 WL RS EIE BRI ORGSR
LIEN FARHEA LA, I 57 2 T [ N Ah BLA B 5 B A
B AR BT SRR b, LR R R B P R BT S e B |
FHOT SR AR T B A B, AT 1847, 1t
VBT et R R RSE SR, B RE B i BRI AR
YRR RIR R & AR, BHTE T & BT ROE THIFIBOLHR
W — R A B STl AR 2 T RER b BE
SEAHERY,

(1) AR 4 OGS Al I8 OoE 2% 19 1 24
Pk OGRS LB, 8 XA RO R S
T HOCAR RN SR B R ARG R
FFIL, B B 97 B Y SRR BOEET TS SR T AR A
GBS HE,

(2) 3 5t o A2 O e B X R AT A5 AL 16 A 23T, 5
1 [ B AR MEA SCHR 8 S R AEL S AN JR) B OB
BRARAVFRS B MBS DA R
RUST ST BB I AT I A
503 B EL A Bl 3 R D41 1 (AL 4 Bl s B g
SH,

(3) IRIBFOC BT FORL R PE R P HLEE, O3 T
BRI T A8 B WO S RO T8N iy ek 28
Dol 1 52 H RIBORE B A 2 PR BR W , S B SO BT 1 Y iR
MO B DA A BOR IR BE NS
LA J5 0 HAERERET T BT 5T, PR 4 s B BOE
A R HA BRI AL DEF TN
PERIBT IR, 555 5 20 35, R A A A A
B S I, I A AT RS B, B A
BERRY, il 25 P RROL BB i bR

(4) MR PR St BB AL AR i A By P LB,
TP ARGV UL A0 BT, R
FHRRE AT % 8002 6 B ¢ A IR R B B 3 3 2 2
SRS B R 9 B M RE R B, 356 1 45 el A Dk
FA Wt X RS ST R R ) PLBERIE
i Db I BEAF TR L BE D R K SR B R R,
ETHORR Y B, B e M I B0 TR IR

(5) 2 M EZ EHARER T /N R BB XA
G AR BRI A A R SR o R
BT AR, 38 3 X A ] 37 A A T 45 4 2K Y g
BEEPTAL ARSI, 2 A AN IR B4 RERN B B A L
UM R EE HURLA 3R BE | BE A ] IR P4, IF 7R o
A b, PR ST SR B DGR UL RE O R i
Bt aR, BT B ARSI P B R B A e B ER T R
 LENEAR RN

2 ZBUREEMMIPERAR

2.1 FR-RE-BARNEES IR PEESEA

VAR SRR A EE S8R
BRELIBAEAS  HELESREEAHAR
BA IR I B B 4P % e 55 R R AR B LR S A —
&, il e 2R A LA B AL, R H =R
RS GVEF R S T SBVERUR SR B 8% i BT ne
AR BE, T SC BB O B RO R T R N
— kB 2 I HeLE A PR
2.2 SEKBABPHHESER

F T B B G R FE BAel WR AU A J55 52 55 S ke
FERMBOG AR AT 5208, 32 BHRFE R FR 1, 5288 Fr X
AEXT A BRI VETT B 37 HA BOE M A R A 5
AR MG AR S S A B AR E X AN
TG v 0 L X T IO e B v B A AR O 2
Brap AR S S B AR B AU S, FIRE G4
MR PP, nt, BEWE R T B K BOLB P E K,
MBI T X BOLR P BS ROL R .
2.3 HEBHPHEEEREAR

AR FIE B T AR X IR i) v P B e
YEFFIRSE  fES L M B LBl R B e R &R
I RS STa R R s, HE R U T G488
RN, BE AT 7= A B4R M E A, X
3B 30 495 0 25 R IR R 2 X L AR TR B
2.4 HEMASKTABHPERAR

Bi S S AR B AL AN S SR AL, Wi el R i)
DL VG AN Bt , o B A T BB AL A BEOY MR
I ofedy TG, PR A A, o ml 4R 41
A, BB R A W] D6 R, g, ]
HHE PR B4 A5 BOEAE L B T AE SRR I S bR B, 58
M TR, TWH, A TRTSRA N T B WA S8R,
R FIGE A ] Lt S TR B RO AP, 5
Xof R A SO B PTRTE  BOOA TRE R B
2.5 BHMSTERBAPHAR

T FH R A% R SR P G B e R R R D YR



358 HSH

B3 BotRS SRR E 701

By b, S EOLB B i 88 7 B Je TR B b A A
EEAE, BT S NRERE—WN, FIAGRAE &4
HFe RURBE A BERHRYE SR BT AL ST st P BE , JFRE
AR SR ZU oty I ph B E S 2 1 BT 7 AR S, AT
RIPNIREZ i
2.6 BABPRAUBELEAR

LAZ DBER 82 00 F £ , R OB R % 5 B
B2 7 20 R g s 2 PR B TR B 07, X%
ASTBOCAR S 2517 BR800 R A 4%, i E A S BOt
TrREFIPE , 3T BN A O S B 37 . BOLERI IR %
ARG T E R BOLHA AF RO AR B A IR
SERRATEUR, EVLERA 3 AR, 2 TR
AR B0 , — LA 06 A2 2R 00 13 R0 R0 7 8 4
HIBOGIE S A, R SUTIR TAE , B0 E S 2060
et JHORERAL R, ISR B A A IR D BOBER

M REER LA 1,
receiver | 53&;01; | signal
at conver- [|magnifi-
0.8um sion 2 cation
i hoto- -
receiver| | Poftaic || Senal
4 conver- nif-
0.53um | | 5ion1 | | cafion
oy hoto- ;
ru.;;ver | \eoltaic | 11152152?1]'1
conver- L
1.06um | | Sjon 3 cation
Fig. 1 Scheme of laser detection-alarm systems
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Fig. 3 Optical system of automatic verification device for laser protective

spectacles

Table 1  Test of optical density of multifunction protective spectacles for laser at 1064nm

number laser exposure energy/m] laser transmission energy/J optical density average value D, relatively standard deviation/%
01-01 136.40 1.46 x10°° 4.97 0.31
0102 131.88 6.30 x1077 5.29 0.13
01-03 132.38 5.53x10"°7 5.38 0.39
01-04 133.62 9.59 x10 78 6.11 0.08
0105 135.48 7.21 1077 5.27 0.21
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continue

number laser exposure energy/m] laser transmission energy/]J optical density average value D, relatively standard deviation/%
0106 133.58 1.72 %107 5.89 0.32
0107 139.62 1.52x10°¢ 4.96 0.05
0108 135.67 1.09x10°° 5.10 0.83
02-01 137.42 2.53x107°® 6.73 0.08
0202 133.82 8.34x10"® 6.21 0.78
0203 134.34 2.52x10"% 6.73 0.34
02-04 134. 41 5.46 x10°* 6.39 0.20
02-05 138. 62 6.24 x1077 5.35 0.07
Table 2 Test of optical density of multifunction protective spectacles for laser at 532nm
number laser exposure energy/m]J laser transmission energy/]  optical density average value D), relatively standard deviation/ %
01-01 31.06 9.00 x10"82 5.54 0.17
0102 83.34 5.21x1077 5.20 0.31
01-03 86.44 5.23x1077 5.22 0.13
0104 88.23 5.54 %1077 5.20 0.24
01-05 85.33 5.56 x1077 5.19 0.43
01-06 84.25 / 3.85x1077 5.34 0.06
0107 89.35 4.43x10°7 5.30 0.26
0108 89.37 5.48 x1077 5.21 0.56
02-01 89.03 4.87x1076 4.26 0.18
0202 87.35 4.03x1078 4.34 0.84
02-03 89.25 3.84 x107¢ 4.37 0.56
02-04 85.56 3.13x10°¢ 4.44 0.79
0205 85.76 3.36 x10°¢ 4.41 0.84
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Table 3 Test of optical density of multifunction protective spectacles for laser at 790nm

number laser exposure energy/mJ laser transmission energy/10~7]  optical density average value D, relatively standard deviation/%
0101 7.80 0.34 5.37 0.20
01-02 7.74 0.23 5.52 0.22
0103 7.83 0.23 5.53 0.15
01-04 7.76 0.26 5.47 0.26
0105 7.65 1.25 4.79 0.20
01-06 7.91 0.58 5.14 0.06
Table 4 Test of optical density of multifunction protective spectacles for laser at 840nm
number laser exposure energy/m]J laser transmission energy/10 %]  optical density average value D, relatively standard deviation/%
0101 5.76 0.077 6.86 0.27
01-02 5.76 0.034 7.28 1.42
01-03 5.55 0.042 7.13 0.83
01-04 5.18 0.043 7.13 0.95
0105 5.50 0.160 6.53 0.21
0106 5.33 0.140 6.60 1.13
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Fig. 4 Curve of transmittance of multifunction protective spectacles
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