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L BDGET RT3 1.68 By TR
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(c) FBEHR 3; (d) R ar 4; (e) RIBg R 5

Fig. 1. Structural diagrams of five CPS: (a) CPS1; (b)
CPS2; (c) CPS3; (d)CPS4; (e) CPS5.
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Fig. 2. The slice thermal profile of five CPS when Pb = 150 W: (a) CPS1; (b) CPS2; (¢) CPS3; (d) CPS4; (e) CPS5.
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£ 1 P, =150 WA CPS i 5 IR SA M fiE
Bl

Table 1.  Overall thermal performance data of five
CPS when P, = 150 W.

F5 LB (E W EEARE 2
HIEEERL 321 K 314 K 7K
FEas2 313 K 299 K 14K
HIEAR3 316 K 295 K 21 K
FEas4 336 K 296 K 40 K
FHEER5 325 K 320 K 5K

3R 1 ATLUE ), FE S 1 REIEE N 321 K,
BEBESE R 314 K, IR0 7 K; B4 2 IRE %
B M 313 K, IREAE N 299 K, 2K 14 K; 3
B 3R IE(E N 316 K, HEAE N 295 K, i
260 21 K; #Egas 4 iR BEEE(E Y 336 K, IREAHE
296 K, 254 40 K; RIE52S 5 ALY 325 K,
AR 320 K, 228 5 K. RIE4% 2 MR E
WEAELAE FLRR R B 25 TP ARG, RIBSER 3 AT A i
%, FIE# 5 MR 2R/, %4 R 50 5 P E
TR R 3, S T EIRESE.

J T AR DL B A5 S KR TRk
4200 W, Tiff CPS HFE ARSI REEHE WL 3% 2.

F 2 P, =200 W B FLF CPS [ % 7k #v i fig
Table 2. Overall thermal performance data of five
CPS when P, = 200 W.

5 TR BE A TR M
FEg Rl 326 K 318 K 8 K
F B aR2 319 K 301 K 18 K
FE 283 324 K 295 K 29 K
F B as4 350 K 296 K 54 K
FIES 455 335 K 328 K 7K

3R 2 ATLVE ), WEYIRHA 200 W i, #E2
LR EIEME N 326 K, IREAE N 318 K, %
8 K A% 2 R 319 K, IREEAE N
301 K, {250 18 K; FI B 4% 3 IR BFIE(E N 324 K,
WEEAE R 295 K, 2578 29 K; #E58s 4 A
i} 350 K, IRIEA N 296 K, RN 54 K; #
B 5 R IR 335 K, TR EE AN 328 K, iR
22 7K. LA, FBSEE 2 T W (A AE
P ZR AR, FIEA 3 IRE S ERAL, F &
5 M 2 /. EIRES IR SEJZDIFN 150 W B
ST —3, AR T ARSI,

3 R EEMMUKLE RSN

WA Fikghie, 1 kDRI CPS iR
WERHE, AR EEs 2 3 P s ilE T #4856,
W 3(a) Bz 2R B A TR R iR, K
100 mm, F& 20 mm, /& 20 mm; R FLIE TR 5
HeGIE, LIRS B RAYR AL, K 100 mm,
T A2 6 mm, JEEEE A 4 mm.

(a) i (v) e

3 FIE A 6,7, 8 A5 b Wi B O T a0 T
(a) B2 88 6; (b) FIESER 7; (c) H B8 8; (d) M B ROGLr 21
I

Fig. 3. Structural diagrams of CPS 6, 7, 8 and Two-section
optical fiber detail diagram: (a) CPS6; (b) CPS7; (c) CPSS;

(d)Two-section optical fiber detail diagram.

WG LREE I, T 8T CPS sy
I, 456 H B w4 F1 5 B S RIE T #5
w7, WE 3(b) Fian; % B AT B, K
100 mm, %% 10 mm, & 10 mm; HERILETE, K
100 mm, % 4 mm, {5 5 mm. F 2% 74 5P
PR IE k45 G, FLNERSGET ] HF FREE 1 it
YR 5] B, ML G £F 2 B AHIE 4 50 mm,
A28 0.156 mm; QLR RAIE, K 45 mm,
420 0.1 mm; PIBOLEF i —BUR BIE G IE O
58, K 5 mm, TIAE4E 0.156 mm, JE 248
0.1 mm.

WG IR, A T iE—2EREAIK CPS R
WA IFPE T FL A T B 50 M, 2565 B A% 2, 3,
4, 5 WG s IE T RIS 4R 8, anlEl 3(c) FiR; %3¢
B Es LA R N AR, K 100 mm, FE 20 mm, 5
20 mm; HIRFLUIRIR 5 # & 4% 6 tH[A], ZEHES
B, K 100 mm, T 428 6 mm, T2 H
4 mm; FE A SR B 7 AR, B E TR S
PR Mk gh 4, HoNOGET FH HF BRJE oL 40 A
By B, Ml e A 2 BEAE, K 50 mm, 48
9 0.156 mm; Aipdeer 2 AL, K 45 mm, 2
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4 0.1 mm; BEBOGE i — B R G B BG4
%, K 5 mm, WAE4EHR 0.156 mm, JE T4
7 0.1 mm. & 3(d) PB4 R K.

F 3l sk TR B AR 6, 7R 8 R
150 W 4 2 i R i) i B AR I RE A . phi 3% 3 1T
DIE H, RIBA% 6 RIS 309 K, IREAEH
203 K, 20 16 K; #IBa% 7 IREIE{E N 320 K,
MBEAE N 315 K, 258 5 K; #2548 8 AL g
fH> 298 K, EARER 293 K, 2R 5 K.

R3 P,= 150 W RERIEES 6, 7, 8 RUREMACRE /A
PEREEE

Table 3.  Overall thermal performance data of CPS
6, 7 and 8 when P, = 150 W.

e TR EE A TR 2
F B AR6 309 K 293 K 16 K
HBE AT 320 K 315 K 5K
FIE 488 298 K 293 K 5K

X R 3T RIEE 6 53R 1P R &8
2 1 3, AT LLFE B 28 6 F0 iR B W AR AR L T34 55
w2 FRET 4K, RS 3 TRT 7K, R4
6 HTRLE A EAH L FRIE# 2 FRET 6 K, Rl e
%3 T 2 K. XIEM T A B LA AR T LA
BRI B 8 0 TR B W A . LR, X EE AR 3 Pt s
WTHE PR 4R 5, LA PSS T
2R 5 K, tHHE TR 4 T T 35 K, 5#15
a5 AH AL, BXERA TR T TR R R S kA A A
FENCEF 5 B ot e AN 3440 i 1 B T AR T SR S
(IR 210 B )R, X 3 BRI ER 6,
TR 8, KINRESAS 8 1Y I B V(R AR LE T R B8 A%
6 A7 AR R T 11 K Al 22 K, HiREAEHS5H
B 6 MR, AL TR 7 TR T 22 K HiE2E
SR B T HIFEAE 5 K, M TR B8 6 T
T 11 K, MEREEAL. NIRRT LR i
k.

4 % #

ARSON E AN IR CPS I FSON 1 TAIF 5 A
XFEE, K BURIES A 2 B B IR B IR, SRIES 4% 3 19
It BE A E A, RIBS A% 4 B9V R T A Fe 22, )
Bt 5 MR 22 /. IR INAE T BUZ BUR LR AR AT
PASE R TR 5 A B8 8] i R T AR- PR AR L, AT
FAEAR R 0 e (R BE VA (L RF i AT T S PRI i

i, IGEF 43 BUB SRS A P BL, T LAl A
JE TN B AR C Ll ), AR 2 1) ey
SIF B DR RIS A I 501 I A SO & |
AT, PR T — R R B A 8. BRI 7E
HE 150 W 2 TRnt, HiR B gf ol 298 K, &
FEAME R 293 K, #8228 5 K; ML Fo ch i H
il CPS, Al B W (B 53 HIBE AR T 4.8%—11.3%, i
FERME A BIFEAR T 0.7%—8.4%, iR2253 MK T
0—87.5%. X UERA T H B 0 il 1R T S 2 AT 4
AR SIE.
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Abstract

In the process of eliminating the residual pump light and high-order laser light, the cladding power stripper
(CPS) generates abundant heat, which can affect the performance of the fiber laser system due to the
photothermal conversion. Hence the efficient dissipation of thermal energy becomes a current research focus. In
this paper, the five kinds of existing CPSs are simulated and compared with the results in the literature. It is
found that the surface-volume ratio between the heat source and the heat transfer medium can be effectively
increased by changing the shape of the polymer filling hole when the CPS is made by the high refractive index
polymer method, thus reducing the temperature peak and valley value of the CPS. Besides, the heat
distribution uniformity of CPS can be improved by combining the high refractive index polymer method with
the acid corrosion method to prepare the two-section fiber cladding structure with uneven thickness. According
to the above results, a novel CPS structure is proposed and its thermal effect is studied. The results show that
when the cladding light power is 150 W, the temperature peak value of the CPS is 298 K, the temperature
valley value is 293 K, and the temperature difference is 5 K. Comparing with the above five CPSs, the peak
temperature is reduced by up to 11.3%, and the valley temperature is reduced by up to 8.4%, the temperature
difference is reduced by up to 87.5%, which proves that the novel CPS structure can effectively suppress the
temperature rising and have excellent heat distribution uniformity.

Keywords: fiber laser, cladding power stripper, high refractive index polymer method, acid corrosion method,

thermal effect
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