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Abstract: With the rapid development of electronic devices towards high level of integration and high power, heat dissipa-
tion has become a key problem restricting their further development. Heat pipe, benefiting from vapor-liquid phase change,
has become one of the most efficient methods for heat transfer, and has been widely used in many different fields, including
aerospace, aviation, and power electronics. All these applications call for both high performance of heat transfer and long
service life for heat pipes. Corrosion plays a critical role in affecting the service life of heat pipe. There are many factors con-
tributing to corrosion inside heat pipes, including poor compatibility between heat pipe material and working medium, bubble
fracture and fluid erosion in heat pipe, etc. , and the study of corrosion inside heat pipe shows increased importance. In this
paper, different types of corrosion existed in heat pipe, and the important influencing factors ( working medium, tempera-
ture, gas or vapor, etc. ) are discussed in detail. The corresponding corrosion mechanisms and corrosion protection methods
are presented, and the typical examples of heat pipe corrosion are described. In the end, the future development direction of
heat pipe corrosion is also discussed.
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Fig. 1 The mechanism of heat and mass transfer inside heat pipe and

the main types of corrosion

R, RER-AEEEWNER. BERTE SRS
SOMWS TR P A W B . TR . TS
PERRLIG PE R s % | RN v e B
DRI AS A8 A0 T SO A0 1 600 5 2855 TR R R

AV I ot — e 2 kg PR I S e R A1 B B ey, HG v A S
o e R s e N W SV S R 1
HIER S T U A S0 B i R85 A Al T S AR AR AR, AR SCTE AR A
20T TAAE AR R I T SR 20 B O B R R (TR, i
B RARAE) , RITHAIR A LI, S A T R Y
RSB, AR T TR A B BAR, 4RI T
WFFE AP AR IR, IR0 % Uk LU 1) % J88 D7 ) it 1
JRE,

2 PEBEMBTRIVK

2.1 TR EE AN

TRRMAER BT RPN EZERY, WErik
BN TR HE, TEFIRSMEM RS, A
BRIEREME . X RERIER M . TAERE T M TR
S, o T 5 A R R A M R R RIIE B OGE
MBS XA E Rodbumrung L 2T LB Tk
MBS M AR MRS TR R Sl 28 1 KR
B S B R JF HOK AR I S TR T DR AR
PSS LB FAIERMAZ TR, M THRH1E, f
THREAB N RBAGE, SKAMEEEARY, FEH
TR RO WE . — Rl A N R T, (H
FA AR EEVE AR A T AR AN BRAR, BRI AT 25 00R
PR SEFMRAE A A TR . Catton 257 BRI T —
B Y (4 T AL R KV W T 0 P AR A, HLn - 25~
200 CREVERINETT, BEA KA EM ., Stubblebine
AU R AR AR ST AR A TPl P SR K P TR K A
TIFRAEZETE, HS 4K AR AR 228 K, SR
ARG R B R R 100 °C, [R5 2B o o v L
IR TETUR Y . AN B — A = R AR T
M, TRCR MR &4 T, REMSAE
MAHAVERST, B T S —Er A, el &
PR R A S S5, BRNA R =T E Y,
FEAEW T Co (b, T2 BTk UL 2 R BORN S W Pk
MBI, e E R A PR RE

AP TROEH W EANT H 28K W EBGE K,
K TAE TR RAT A AL IR RE, T8 23 1) 5 B
S ARIORL , T R TR (B GRiAR) 2 T
RUARTHAAE A FAVERE . A OK AL 23 75 25 8 TR 174 v R e
DI KRR, 3 50 8 R I ERT, 4 B i a4
KBRAEREIIR, Bl ERE, X2 DL



142 Hh AR

541 %

SRFLRAIYHIRE Ty, tunT DA 2 A L [H
B, T ARIBURL A A3 B2 BRI RN, 48 K 3t A
HIACE R WA B A SR P . Daghigh %5 7 FL 28
KBHRESERAE HXF CuO |, TiO, . BRASKAS DKM RE
HHAT T HOHR, WF5E R BRAE TR K A A 7 M 7 B
53 SN/ NP QTR NSV TN W LN A R OO W R e e
AR B A S P Kim 252 %8k A7 SRR 5
0. 01%55 0. 03% K FARTE AT h i M RB AT
TR, KRIAA B TEN 0. 01% AR LA i
PR R (0 H RO T ORI AT 245 88 76 okt
PR REAGIRTT, 1 Bl X A TR o A RIF 2
2.2 BEMHEE M

TSR A RS ph R B R, Kbt
Te 2 0 ot R B R, T A 1 3R B 3 A A A
B2k, PR SRR P ) R R Z —, )
Fia 17 PR 52 0 PRl T A0 2 M IR TR AR (60~ 100 C) |
HRHAE (100 ~600 C) | B RAE (>600 °C), AT
2 T YR N R VR B A B AR TR, F R s
MOEMLER . 48 AN, PR, PR R
HARRL, TR AE — BRI A RN AR, R R T
) 2 R AV 1) T T S PR A R A 1 A T 0 3

PRl TR Dl SRR PR R T A R — R
B, R — R R R P T T R ) — KO, A
B B A MR A A A, A R 2 PR A 3 s i
RN, AR 2 Bras, AR R0 B0 2K R i G L R
TR RN R, BT R S SR AN
AR, [FIRFE R IR T RS B SR (o, &) HEA
Weish & A2 E R, FEUE N, Hao %7 & B
FERBETKEFsh b F 2 & A, I B Rl e
WETRE T E, X R IR S B R
bl T 25 5 R A=, Toor %57 BESE &I, API 5L-
X65 TR 1Y I s Rl A — 2 b AR, &Jm 3R
HELZ BN S m™E, WS M me) U B LATE

Metal oxide

Working fluid “
Oxygen

Capillary wick

P2 B BT Sl i il ks B

Fig. 2 Erosion corrosion schematic of working medium in heat pipe
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Fig. 3 Stress corrosion at evaporation section of heat pipe
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Fig. 4 Galvanic corrosion caused by temperature difference between

evaporation section and condensation section of heat pipe
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Fig. 5 Cavitation in heat pipe: (a) cavitation corrosion of conden-

sation section of heat pipe, (b) cavitation corrosion of evap-

oration section of heat pipe
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