(e b Ky POEBR
. Laser Technology
ISSN 1001-3806,CN 51-1125/TN

{41

(BOERARD MEE R

H PR A OB AR BT 5 0

= 2, REDE, S, FREEK, KEF, EHEEEL R

Mgk Hil:  2023-07-25

51 R 20, REDE, S, FREK, KEF, EHEL HEL PESAE0LR

TG B S M [I/OL]. BotHAR
https://kns.cnki.net/kems2/detail/51.1125.tn.20230724.1755.002.html

@NKit s

www.cnki.net

PEER: (EgER TR, FtENF B R ER TSR ER. Hoefa. B0 e
B ERERBNACSHE, HIBSRTITF. EmAad AR, HERse e A e i i
TR CRIEM L LI HERUE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
DR T E R 2% R i, SRR — kAT, MBSO SO H & . WU AR AR N 2%,
AL BT R R AT A B S B L

HRBIA: 4R TIgmiERET S ChESARIT OO B REHARARZY, £ (hE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2023-07-2517:11:28
https.//kns.cnki.net/kcms2/detail/51.1125.tn.20230724.1755.002.html

MBEAAHERTEEEZLITE S
2R RE R T, BRET Y, R G, EEEE AL
(1. KEH B AR AR, KF 130103;

2. EFREERE KRN S WERT R, K& 130033)

WE: POt M HLEBO S IR T EERER . ASCEgs T HLEOE
AR — MR, FER T T3 TALECY 1030nm, i DhE > 100 (1S ThE . M
SEMEM A BOGE TR G . SEARARFAY 220mm X 270mm X 75mm, JiT fE<Tkg. 5eARZ5HR
FHZM SR W1, il se kg A BRI T, 0L il LAFEIR E -55-+45°C, #L
BV & NRFFIEH 817 - I ANSYS A BRIT /A RO 8 e kAT 1 34t S BENIAR3)
IR, AT R R DO R R ARAE+45°C T, WOG A R INVITR FE A 49. 5°C, IR 8 4.5°C,
AOATERE R 1T ERIIITHR 10. 77g FENLIRENZAT T, WOGHE K 3 0 N Jjoy 171MPa, FEHL
PRBN M B RMS {EA A 24. 5g, FEAREEH S5 ERE R U #2 BB TT B AR # A e AB0E 28 A
BUEAT TN, JRdEAT 7T iRIR50HE, w45 R WOLR e a5 1 B RE DL R 7 2 1%
e T8 4 R WK, IR R 507 H a8 RV B, IR 5 1 BAE RN B A oL 3
i H B B RSt —E 2% .

R BOLEAR, MEDLABOLES, kit s, Mo, BRI,
X598 E

HESES: TN248.1 HEFRERD: A

Design and analysis of shell structure of airborne all-fiber laser
Li Ming?, Song Guolong®”, Bi Ye?, Li Xinglin®, Zhang Xiugi', Wang Yuning®, Zheng Quan'?
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Abstract: The structure of the laser shell plays an important role in the performance of the airborne laser.
This paper summarizes the general principles of airborne laser shell design, and designs a high-power and
high-stability all-fiber laser shell structure with 1030nm which achieve output power of 10W. The volume of the
shell is 220mm X 270mm X 75mm, and the mass is less than 7kg. The shell structure adopts the vibration reduction
design of flexible support, and through the reasonable design of the shell structure, the laser can maintain normal
operation under the temperature of-55- + 45 <C for the airborne platform. The thermal analysis and random vibration
analysis of the laser shell are carried out by using ANSYS finite element analysis software. The analysis results
show that the laser shell is under condition of the environment of + 45 <C, the temperature of the hottest surface of
the laser is 49.5 <C, the temperature rise is approximately 4.5 <C, and the heat dissipation performance is excellent.
Under the condition of total root mean square 10.77 g random vibration, the maximum 3o stress of the laser
is171MPa, the RMS value of random vibration response is only 24.5g, and the mechanical performance of the shell
structure is robust. According to the design drawings, the prototype of the airborne all-fiber laser is processed, and
the experimental verification is carried out. The experimental results show that the heat dissipation performance and
mechanical properties of the laser shell structure achieve the design requirements. The experimental results are well
agreement with the simulation results. The experimental and simulation results provide a certain reference for the
specific implementation of the airborne fiber laser project

Key words: laser technique; airborne fiber laser; shell design; flexible support; thermal analysis; random

vibration analysis; experimental verification

TH B4 HWEARET R R R IFRIBUE (20210201004GX)
fEE T 228 (1991-), B, T, fid, FEMNFFOLERIUMES BT AR .
#HIAEL R AN . E-mail:songgl@cnilaser. com



05IF

LB R — R LA BN RO, B RER. WHEERSEShA, &
FB . s, T SSSURA S TR Z R R, MECTRARKRIE, Jeaf
WOLE A T H ANE Z 2 B I RN B, TERLTHOR . BOBR T ROk i )y
TS TAR KRR, IR BOE S I K N E &, A SE /N, (ELR [ A 4023 0
TOCLFWOE B8 TR SR T 5T, R AVERBE R Sk g5 e Se b . ZEE A, 2022
BRI T, RN LR SR AT T KA B SE R I 1 BL A T AT AL, SEER T Bk
THEESY 2. 2 KW (I FE SO I, SRR B 22 A B AL B R 32. 1°C, HOR¥ B
TEH RCLRHOL B I H7 ZLLUR BO R AR BRI 5% . 2015 R84 30% ™, 30T T 4 i
TR EEBIRRR R, AT T BOAG SO VAT, 3 T 8088 AN LA
SR S T — R LRSS IR0 4510, o AP s S S I B B MR — e 5
. 2021 FRKEES ", ST SEOEOE R SR A RS R, T E ORI IR
) 2 S AR SE TR R O 4 AR AL 7 L, AL O B8 AR S i R — 2 5%
2015 4F Doruk Engin %5 D0Ichisof 2% i F Y 280 B3 I S AR G5 I HEAT T MR 98 50007, Mg
T A O BB B B B AR 07 B 5 R Ty 12, A DR AR O B BT R A T AR
B R

BUBR B R F SRR A =, SEiR G e WL DL R AT IR e, 52 3 s ek 4
BEHLIR SN o« G S B0 B, 33X 1 K] 25 5 YOG 5% 1) 3 B AP AR o 8 2 2 N R A
Sk K R 0 It 2 2 S B 2R, A MG B SRR T i 5 o A SRR B 218k
BT F R, W HLEERE R (6 B0 B R G AT T 8 S 07 ELMT, SR RERLIEAT
ORISR, 12 LRI 45 A SO A0 S T R, ML A I 5235 H psdt
SRR AL .

1 MBS AHEREREREKR

MU A AT 1030nm O 38 1 2 1 T4k LD, SBereit, M aiJeet. A ds . s R4,
WEhESE . o, BWOLIIMERA 915nm K2 S44 LD, LA RN E B L
WO s Ot B IR A AR PRI 47 5 B SR (IR e A pHk e R A e T R L
BOCFEIMIEREE, SCIBOLAR R EEH . WO N T ZEORIER R 1 Frzs. 1030nm Jt
oL OGRS RS S BRI R S0 RS LR, JEEFs it i) 1030nm Ot ae L5k ]
L Bz

R L ROCEBORTER

Table 1 Laser technical specifications

Laser technical specifications

Wavelength 1030nm = 3nm
Out power >10W
Power stability +3%
Power supply DC28V
Volume 220mm X 270mm X 75mm
Weight <Tkg

Operating temperature -55'C—+45C
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Figure 1 Main block diagram of 1030nm laser
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Figure 2 mode of Fiber laser shell
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Figure 3 Mode of flexible support
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Figure 4 Modal analysis results
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Figure.5 Finite element model after mesh
FER 73 58 R B BROCREAY b Jthnid 5264, LD N 30W #vir, FRER AR 10W 4
B, BRI A, RERIRE A 45°C, WA RECH 35W/m’. C, TAERE Y 10
oyt A 30 APIEI— iR N AR L . WA IROTAE Y BEAT SR, KA 5 B FSOG BR I  Hr
SERANIE 6 s



K 6 Botas Il

Figure.6 Results of laser thermal analysis
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Figure.7 Random vibration test conditions of airborne platform
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Figure.8 Random vibration result
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Figure.9 Thermal test and random vibration test
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Figure.10 Thermal test and random vibration test result
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Figure.11 Power test curve
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