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Fig.1 Schematic diagram of the U.S. deep-sea environment
test device and the sample framework
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by Cormet, Finland

[ N M R RIS R S I S AL A 2, £
B W& A AR ST T . JE R KR R 4
JE AT . R AR AR A T A TRV AR DL R 56
B, USRS IR AR S AR AT R A il
BLEL 500 o R TR IR B A 400 60 208 o 2 B ph ol &R
i, MRS . WKIEARG . = RGN

o Bl 2 e 4 @ ST T A TR A
ARG e 2 1 R TR 7K 0 GRS A0L 2 R Y R LAk
SEMERFE AR | BOWIE SLZRAE . T2k REIR AR 25 5 ()
D7 I 5% R BB 85 T LB I AR L 18 4% RE A 4L
SR S R —, HREREAUE Ty o TR %, KA
JEABENGE IR, BT — AR &

FE 5 — AU 620 A JE At b, PRI
A EWFE T 4 A SRR IR BRI R R
BT 2 MG KA R 3G R A R, 3 ]
FEAAH AT K St e, Hh AR5 IR g | Wi .
pH. #hE | B SRR ESHEE S W AR S
RSB . SHGER . IREN 2~25°C, pH N
5.0~9.0, LA 0~5%, 711k 0~50 MPa, & ffE H
O~TfI A1, A4 0~5 000 m AS[F] I B8 Vi K BRI, 4 A



- 28 - g HE TR

2024 4 5 A

5. i3 BRI AR s 80 L, I AT R IR
I T PEREE AT, & T2 —AUBE e & o

K5 BB B

Fig.5 Deep-sea environment simulation test device

H i N 22 58 B0 0F 76 B A48 = AR T A 4L
% E, DS 2R Z S, R )
RIS R, 100 B KA A RS o TR A
JETRIES . AR A A A A T, H ki
BTG, W JIINERRICAE, 1E A TR AR Ak L
5T, Jioh, X T —SehRk s, 75 B XTI K AL
T E SRR R A IR AT IR AL, DAk BN Y S B
AL B0 R PR X, Rk 50 MPa. JRE N
200 °C ., pH=6.0 5%, 7K & Bk a5 LA B A [E AT
7oAl
1.3 REBEMBEFHERERA

Wil 5 TR T8 2 B 1) 2 JR RN R B 454X, F o ) 30 4
S, TN B SR AL G i PR 00 i M L S R 2
7% FH 4 T ARG T PR I o ¥ RSP D0 R X
FETERL HT AR B S5 2 45 F T 1B Tl Pk BE DA
AR, MEEFEITE . EIE . TR ) SR 1)
K, MR IE W M O AR LA SR 06 4 R B R
TRVFAN B AL TN 28 PRI 00 oy 1 ) T BT B S [ 25
FAF HAR I F R A B TR = A . AR
TOBNZEHY . FREE SRR 1) — I Y E B AR
BB A B AR HA A 52 25 [a] A 1] B A P8 05, T LA
1E O RS R AT U s 1 SE Ak L, 45 A bR
B AT IR o AR, R A RE W K 4 S A 6 e
6], 1 HLAERS T4 BRI 8 o X T E J i %
HHARG, UF BRI EEE A &, 2525l
55 5 PEA I ROME RN 28 501, B SO T AL G R BT it
B H AR BEAN AR

20 {42 60 4RSI, WF9E A B — ki 5
MUOG FLH AR AT e F , SR A S A B A4k o B
JETEFZA T, A R2E 005 A IR R A
ARG B 1T Bk N T I s N, RIS A = Ak R R AR
1, 20 g 70 FARTFR A RTE . A RICRTE
2 R A e () 0 T S I ), AR 2R 1A BR BT A

R B, HEh R ook iz, R T
BT MIEFIESE . 20 22 80 4FA0H, AN T M4
FH K TR0 J5 T S U RN B o PR RE . T B K R G R R
ML AR TE Rl 22 N B L — A i . £
OLI /A Corrosion Anslyzer & B A, BT
—Fh LAY Y 5 Ze ROV A AR, figsr BB g
22 PO B AT AT — B KBS W A it
B, TP A A N R R | S ke, 2
JE T ERE AT SR 2 L &R ARG A -
pH &1, I AT H Br £ Fh S5 440 Ja i 8 ok i) & A= A9 T g
PEROL A Elsyca 23 W], SRJTA BRIGHD ROtk
& T Corrosion Master &1 jj B R 5044, 4347 H
Wy TRENA, HAASiRIERERY ., HEE
Computational Mechanics [} BEASY J& il i L &
e, FERS R L B2 AlR L 05 ) 45 T T Ak
PRaiisfe /KT, EZH T AR AR ROR . BAib2= )5
T RURS: | P AT R B AR S S R T B IR AT L
E—2E TR ETE &, B X nan s i g, 5
WA A, A1 58 P DA T 5% sl 7= AR EL 1Y) &
BRI,

T A8 Ak B A B i iy L TRV TR
3k 2, (8PS ABAQUS. COMSOL .
ANSYSFLUENT %, EZIXHE B ah g ol . o (e
Ph, ZBCR RS ST AR R B L, R NS
Toh | BB T S R AR T i B SR A . R B A
i, ARFMESRR, WYY R Z, KT IR
15 ELIFFE MR BE o [ PO 5% N D3 76 TR i S PB4 R
TR R 1 LAl b, SR BB O AR S 1 IR
B8 2 T EER 1 -r A 2 W B A ol L
Sk 5% 1 45 R T I T i g R S T B S g A R T
D71 o ST BUE 5 FLAHL AR AT R B2 2 i 25 25 PR 538
PEPEM AR, HAR I —FpoeiT R T By, FER I3
B T PEAR R A5 2 Tz N AR R

2 RBINERETEZRELTR

5 ] 45 K 38 1 2 B R B UG T AT SR L 1
FIVEO R RS 4, SR S0 3 S AU SR B i SR A
e, W A RIS AR HEZ 15 850 4~ FRIE Y
S g bR AL TARR AP B, 20 (4 80 4FAU4#I]
AKIE A Bt 2, S MONEAASCARHERE T —L8 [ R
PRBEIR6 7 TR AR HECSS . T Saa R, LR
PR AR, HERTHARREAL T 3SR
X F—TURA BRI AR, Ham K i— 45
i, DU AR AT SO A BT, AR AR G
IR AR BT ek, PSR i A Bt A
7R N GRS B4 S0, 38 o T e TR TR 75 36
T RRIAL IS ST E A G A

[ N5 TR ISR T A S B AR AT



$21% 5

AR, . GG Mg B R B et R ©29-

GBI/T 6384—2008 { il K it P T F2 4 JB A ke K
SRIREE A HE K I e )k ) . GBIT 5776—2023
(ERMEENEm SEMESTERZE K2
FIVEE R S0 ) 5 FEAMY ASTM G52 ( £ )8 K& 41
Rk # AR AR )« DIN 50917T 2 (4
& 14 5 ok FI R T b i e —— A K FL A AR ik
5 ) | 1S0 11306 ( 4 Jm S & & A ik X ¥k SR
10485 i B 4 WY R B A TPAL E DN ) 550 R AR iER i
FH T30 3l S5 PR R MK 1Y F AR A BRI, YR PR B ik
B 25 5 R Z K AFAEAR KON E], v SR £ =
TE 22 4F MORMIR i R 35 T8 i i 96 A 9 % 52 e 2 6 S it
b, BT TR O R HERE Y, AR T
TR il T 2 TR PR BT I 50 AR 3T 150
23336: 2020 “ Corrosion of metals and aloys—
Guidelines for the corrosion testing of metals and alloys
exposed in deep-seawater” ., | SO 5668: 2023“Corrosion

of metals and alloys —Uidelines and requirements for
corrosion testing in simulated environment of deep-sea

water” o BRUEFESE T N PRI I B K Y B
HBER , XA PRI A5 0 L PREE R R AR
R RS R AN v ST INI P v 5 4 6 B2 LB
LERFIR G N EHAT RN, TS0 W T R
PRI R, ASCHIE | Sedb Al Bk S B
bi, ESE TR R R AR PR DT, R
HERYAAT St , AR T T R B AR U A 52 )
FIFETEAL, bR R IR AR T —ASFr BB

3 RiBINZIXEH AN A

3.1 FRiFEANRIREHR AN A

VRIS IR BT , 3222 1 T MR AR Y
SRR, T BRI PR 1k AL SR R L B
B 2R, Rl ARt I e 2 T P B I % A ] 1Y)
AR, & BB PR BT i AL i RRaR M, ARAS Y
GERTUSC, AT L TR R R R A R 1)
Bt b

FIHTOE, R BT E . EE L AR,
EIREE . BRA . LB SR E TR T MR BRI 52
TSI s, oI R K | IR K
W L SRR o 38 IR 2 A K TR S 06 5 R
ARG S E | T 1962~1970 4E7E 2 263 7 By 19 1
JEHBET TIREE  762~1 829 m A AT RHR 1 JiE i i 56,
FRFEAT B 1 037 do IR A9 HE A #5320 000
F, AL3E 475 FOSTEI AR, W EE TR . Bk L AN
Wae. BEee8. ME2%E2M4eE . 1968~1972 4,
LEE A WAFIFRT 7 MRS G4SN
AR TR, BURE o3 ST R R e
REESY )l 1798, 1234 m, il 10 amyifse, 348
T R I REE RS A, R T Bk

W RRESBENEMIEE . R | SR RE R
JEEAR A RN B ] AR A B R, B I B T — &R K il
FAE, BEE T IRIFOT ST A SRR 14153899

1987 4, E[EEWFFT A FIFH Ep BRI 1 00 5 5 A
B[P it AN ¥ 43 53647 T 1 000, 2 900 m ¥
FE .1 afAMR R, BT TAGEREY . NEEEN .
B L B BB S SR E AT R, SRR
TRIRGE AT T bl o B BE [ G R AT 53 i 5 HABAIL
e, fEENEEVEREFT T 500, 1200, 3500, 5100 m
TRIE I 4 J@ AT BHE PR PEREIF 5, LA — B . e m
TR 30 F Ak 2 1 i S B b = ) 4 A, R SR B[] 2R
174 d, A Kk B, AR 7E TR TP A9 5 b R
RFAER MR I, ANENAETRMG LT A Sk,
SRMAE VR FEMF K P S ™ 5, XA AR}, TR IR
J3E %ot 5 ok 1) B i i L 1404

M\ 2008 AETFAR, 1 FEAT ORI S i 2R 5 T R
T MR TR AR IAEEIE i Ai58 , R 2514k
IR 8, /IR E R . VIR . EDEETE
AH4AETFE T 500, 800, 1200, 2 000. 3 000 m % )&
IR, FLET 9 K3 40 A Fh AR AR
AN [R) R IR A R i b 2 AR B U A R TS e
REEW. AEN. WEL. B84, KEse. B
B BEAME. BYIRE . &ERZ . BRE:.
L PHA 2, PR P8 dE 36 000 424>, JFEARFEHL
19 BB s R DRV PR T B B LA, X
LT R VGRSV L B RE VR T el R AR Y
fiE, 5236 [ | B R AR E AT ST R HEAT T e
TESEAT AR I h B B R A R A, B TS RIR
BRI R B, v S K R
AR | T R AR N R AT TR, R
BT HPRE h SR N R Z M R, d@ar TIREE
AP S Tl A B T, 22 T e T P OROE VR
B VR U S R I B8 3 T v 3R TR, SR T R [ e R
VIS TP R BB 28 1Y 25 1, 245 B SR a5 e X 3
FER IS & 1 R e B S L, 2022 4, BT
WA S TR RELRE (BRG) IBFE TREMES
J& g i BT A AR A “ TR 55 17 5 3k AT KR I
FIEC T F 2021 4F 3 H 3 A iAE T IC 3 403 m ¥R
e i PR B 1 T RE AL BRI i 5P & (DSC-1)
HERW. AEN. ke, sbhiese. ERnG
4. MERIRESHK., BKE4WR)Z. 3D TEIEk. EkNE
A 8 SR 67 AN RIS EE M

3.2 FigEELRNIE B AR A

VRV B 51 T T L 1 2 W 7 R B
S R R L (LR SR A G, RS SR
PRI, HELIE L 4 R TR TE S0
B SR L, AR KEREE, R REE
I 2 25y 7 2 G PR RE L YA BFTEBE R



- 30- k& W B TR

2024 4 5 A

IRBE i AL HLBE , A 55 (0 R BR T /KBRS R 2 X 44
R BE Y SZ M AILEE | PRI A T OURRH B ik AL
A,

A e VBRI AR B Ty 3 43 BT 9T 1 A TR ik
JE 3 AEEBRXT 3161 A G5 4K A A pe Al gk Fn At £ 5 g
“EVERES IR PN SRV T R K T REE T
A 4 R 5 A9 AE 3.5%0 NaCl ¥ i ih A7
5% T 2 R 70 e & B, K 95 B X
A SR AT A BRI . BEAh, 48 )& 5 By
P R S AR SR T #RK R ) % AR AT
BRI BRAEIREE T A LR TS . AN
2B 5T T 907A KA 4 HI7ER 1 000 m i IAEE
A IE AT R, IR S P LB R AT T A . XA
WIS T IR R K I 10 2 FiAR A 4 806 410 1 5
M) o 516 P T2 =SSP AR 1 VTG A L 2 00 B 355 Y
PERE, BFSE T AR AR AR 6 LA s

i 7 U 5 54 ) 3 e A 401 R 9 BV R B 5T T
304 A5 4K 7E A5 480 TR U R I T P Y 1 ) S ok o 2
(SCC)HITH, K 304 NFHMAET M H A BITH,
FE R ) 3 BN B OIR . sk R T
10CrSiNiCu Ik & & W AE AL L A B T 1 S8 15 -
I S JE AL, 4R T — R Ak BE AT A A
ity ST G I S 4 i 2 T W B 7 R vk . Sun
58I SR ] e Ak TR TS R T i, IR T R R XT70
WG BET R, DRFTEER XT70 e 5T
o7 7 5 ok SRR 1 2 M R S ARL ) R VAR 1 7 S e
FELE TN TR 25 1 BE AT $R AL T 1K o

4 FREZSNHEI=

D JE AR P42 5 25 e 4 1 T 2T, 2
i gy [ 22 4 A E AN 4 1 20807 o B 31 [ R
W% [ R R R, IRAE T IR TG B )2 A R B 22
figh TR 6 ) TR TER I e ) AL, R R 7 Y AT IR AR
&, EAITTRIEREABER, AT AR BRI 35
SR MR o 2 A B0 R TR IR IR SR Y 284, R
PR AR T BT EOR
41 RiBEHMRRERERALZRESR

1) KM R ARG YL, ARG R
SRR A, R A B, B
FLRESIJRBR T — AL /N R R ok o SR
T OB | RN SE, RS, BB MAT A S
NIRRT AR 22 57, JE TR SRAT A R0 D05 L TR
MR ATl L IR OR . L, TREERR S
WA DT ) 2 — R TTJEHAE . r R GE . AL
GRS o

2) I FEBRE R . aTlE. HATISEEIL S
R 2 3 i SRR - (RS- S 6 5 A I 0 A Y BR T
BT R, R BRAEAE T HAEARHS BErERd)s , midiik

ARG F bR I T e AR , 29 T R
BB et AT . B B I RO
AT, e R TR I AL T B 2 5, SR
BRE G REELAR | Bl 5 mEoRER, &
JEER TR PR IE S LI HE A | I A% B A B
I H AN HZ R R TT 1

3) BN AR AL . LA . BN TR SR £
AR RLLLE i B PR I5E R BB 2 4 R, SEBRIRLEE TR
TR pH . EREAE 2 DA ER Y 5 PR e A A
R AU DRI T BRSO AL 2 AR | fE 2K
PRI HA | SRS i BE W IR 2, S Bt )
JERPERERI LR S P . BRI IR S S RS WAL |
I R AR IR I IR F R R R 2 —

4) KB . ZHEf. w T SEPRTRHE3h
B B A K KU, L REAE— e USRI IR T
PRE A TR, R IR R Sk i) B A5
Jrik, VISR A, S R R L0
HAREAA o AR RIS KPR R T IN R
RIVRT S50 AR ) TR TAE IS et P RE
4.2 REBREHE RN =

TR PEIREE I A ARIRBE P f R IR PR, T
R PR IR NP TR A, o M ok A )i e sl = i
AR, TER TR I VI TSR, A
TR, T 4RSS o NI, CRER PRSI
B R R R A e it B, 0 TR S kAL
AL A Ry . IO IRA LR B A B 25 . PRI
B D PR 14 B A B O, R R A TR T
B e E B ST B

H [ 1E 72 A0 I I [ TRAZTIEE , 2% FE 0 TR B R
(4P 2t R BN, TRV RE A AR 19 e R 7 il J2 R IR
BE L KArdm . mnlEErE, RS R P R s 1T
AR TS DR 04 N ol ]8T, R R 1R B AR A
BURBTFEAS R 1 e RO T BBk i R FBe,
DRI AP BRI T A B B R kA, o] DL NI
e A PERE A B0 AR GIE A F- 15, IR0 B AR e
TE TR T2 25 T8 P B 4P B R Rz e, B
F1% I8 FH A5 o

SE

[1] TRAVERSO P, CANEPA E. A Review of Studies on
Corrosion of Metals and Alloys in Deep-Sea Environ-
ment[J]. Ocean Engineering, 2014, 87: 10-15.

[2] SHIFLER D A. Understanding Materia Interactions in
Marine Environments to Promote Extended Structural
Life[J]. Corrosion Science, 2005, 47(10): 2335-2352.

[81  AACK, BOKE, FhEHE, 5. SsPUERE GOk
Ui AL PRSP TR AR (H AR
2#R), 2015, 45(1): 55-62.



$21% 5

AR, . GG Mg B R B et R -31-

(4]

(9]

(€]

(7]

(8]

(9

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

BAOMT,PlY R, SUNPY, et a. Research Progress on
“Deepwater Horizon™ Oil Spill of Gulf of Mexico[J]. Pe-
riodical of Ocean University of China, 2015, 45(1):
55-62.

FoRR, PNUISE, BEH, . BOBRRIE E AR PREEE s
W HrsR . TR SRR, 2017, 29(3):
313-317.

GUOW M, SUN M X, QIU R, et a. Research Progress
on Corrosion and Aging of Materials in Deep-Sea Envi-
ronment[J]. Corrosion Science and Protection Technol-
ogy, 2017, 29(3): 313-317.

VENKATESAN R. Studies on Corrosion of Some Struc-
tural Materials in Deep Environment[D]. Bangalore: De-
partment of Metalurgy, Indian Institute of Science, 2000.
LAQUE F L. Marine Corrosion[M]. London: John Wiley
and Sons Inc, 1975.

CHADLER K A. Marine and Offshore Corrosion(Marine
Engineering Series)[M]. London: Butter Worth, 1985.
DEXTER S C. Effect of Variations in Sea Water upon the
Corrosion of Aluminum[J]. Corrosion, 1980, 36(8): 423-432.
SPARKS C P, CABILLIC J P, SCHAWANN JC. Lon-
gitudina Resonant Behavior of Very Deep Water Ris-
ergJ]. Journal of Energy Resources Technology, 1983,
105(3): 282-289.

VENKATESAN R, VENKATASAMY M A,
BHASKARAN T A, et a. Corrosion of Ferrous Alloysin
Deep Sea EnvironmentsJ). British Corrosion Journal,
2002, 37(4): 257-266.

TN, FEICE, BRobiE. MENRIE IR E R[]
R4 PR TR, 2006, 3(1): 10-15.

GUOW M, LI W J, CHEN G Z. Corrosion Testing in the
Deep Ocean[J]. Equipment Environmental Engineering,
2006, 3(1): 10-15.

GRAY K O. Laboratory Simulation of the Deep-Ocean
Environment[J]. Journal of Hydronautics, 1967, 1(1):
54-59.

JENKINS J F. Pineering Studay of Deep Ocean Corro-
sion, 1960-1975[C]// Corrosion NACE 2006. San Diego:
NACE, 2006.

ULANOVSKII I. Corrosion of Metals in the Atlantic
Ocean[J]. Prot Met, 1979, 15: 563-567

ULANOVSKII I, EGOROVA V. Meta Corrosion at
Different Depths in the Sea[J. Prot Met, 1978, 14
137-140.

SAWANT S S, WAGH A B. Corrosion Behaviour of
Metals and Alloys in the Waters of the Arabian Sea[J].
Corros Prev Control, 1990, 36: 154-157.

SAWANT S S, VENKAT K, WAGH A B. Corrosion of
Metals and Alloys in the Coastal and Deep Waters of the
Arabian Sea and the Bay of Bengal[J]. Indian J Technol,
1993, 31: 862-866.

FISCHER K P. Field Testing of CP Current Requirements
at Depths Down to 1 300 m on the Norwegian Continental
Shelf from 63 to 67°N[C]// Corrosion 99. San Antonio:

(19]

[20]

[21]

[22]

(23]

[24]

(29]

[26]

[27]

(28]

NACE, 1999.

DILER E, LARCHE N, THIERRY D. Cathodic Activity
on Passive Materials in Deep Seawater[J). Corrosion,
2020, 76(4): 344-355.

DILER E, LARCHE N, THIERRY D. Carbon Steel and
Stainless-Steel Cathodic Protection Design Data in Deep-
sea Water-Influence of the Environment on the Biofilm
Cathodic Activity[C]// NACE Corrosion 2019. Nashville:
NACE, 2019.

TR, JEAK, efd, S —FORERE 2 I RETRIE IR
B AEER, B E MRk PR,
Z1.201610635265.8[P]. 2016-08-05.

GUO W M, FAN L, HOU J, et a. A Multi-functional
Deep-sea Environmental Sample Framework, Test Device
and Test Method for Large-load Samples: China,
Z1.201610635265.8[P]. 2016-08-05.

G105 e S R S K i vk o E e N RN (53 S ES Ea Wi ITTRES 7
SEVRPEHITIFE[D]. Kt KHEK2, 2020.

ZHANG B W. Research on Depth Determination Control
of Deep-Sea Self-Sustaining Profile Buoy Based on Ac-
tive Disturbance Rejection Control Technology[D]. Tian-
jin: Tianjin University, 2020.

TR, G, FZE. — R IABE (10 ik g
B ", ZL201310073538.2[P]. 2014-09-24.

GUO W M, HOU J, WANG J. A Corrosion Test Device for
Deep Sea Mud Environment: China, ZL201310073538.2[P].
2014-09-24.

bk, FOME, TREHE, F. AR
E: Y, ZL202110177602.4[P]. 2022-10-11.

FAN L, GUO W M, ZHANG P H, et d. A Deep-sea Envi-
ronmenta Corrosion Test Device: China, ZL202110177602.4
[P]. 2022-10-11.

TRERE, WROME, B, S R EE R A
JEAE Ik R A 0y vk s, ZL201610525240.2
[P]. 2016-07-06.

DING K K, GUO W M, HOU J, et a. A Deep-sea
Multi-channel Corrosion Electrochemical In-situ Test
Device and Test Method: China, ZL201610525240.2[P].
2016-07-06.

TRERE, UMbk, SRR, & MRS R A RS h T
A SRR RIS TR, 2019, 16(1):
107-113.

DING K K, FAN L, GUO W M, et a. Deep Sea Corro-
sion Behavior of Typica Metal Materials and Research
Hotspot Discussion[J]. Equipment Environmental Engi-
neering, 2019, 16(1): 107-113.

T, DRI R K5 {5 CHEEOR PSR [D]. dbat:
HrIERbEBER Y, 2016.

SHU X J. Research on Key Technologies of Deep-Sea
Ultra-Long-Range Underwater Acoustic Communica
tion[D]. Beijing: University of Chinese Academy of Sci-
ences, 2016.

JRE T, ZERNI, R, S WIS N &R NG 4
FARHE I 52 3R (3. 8 IR 5 B R, 2010,



.32

2024 4 5 A

[29]

(30]

(31]

(32

(33]

(34]

[35]

[36]

[37]

(38]

22(1): 47-51.

ZHOU JL, LI X G, CHENG X Q, et a. Research Pro-
gress on Corrosion of Metallic Materials in Deep Sea En-
vironment[J]. Corrosion Science and Protection Technol-
ogy, 2010, 22(1): 47-51.

J/MG, AR, FENAE, %, 2205 B7ERSIRTE VR
XS hAT M. 4R, 2018, 54(8): 1094-1104.
QU SP, CHENG B Z, DONG L H, et a. Corrosion Be-
havior of 2205 Steel in Simulated Hydrothermal Area[J].
Acta Metallurgica Sinica, 2018, 54(8): 1094-1104.

RN £ AR E AR S (5 E D). Kib: [EpRk
HAKA, 2004.

GUO G. Comprehensive Natural Environment Modeling
and Simulation[D]. Changsha: National University of
Defense Science and Technology, 2004.

EAE, JraERI, R AR AR I T AR PR |
PREFEERLT]. o EBERERE, 2020, 39(3): 179-184.
FENG Y F, FANG Z G, ZHAOQO Y. Status, Challenge and
Prospect of the Technology of Corrosion Simulation on
Navy Equipment[J]. Materials China, 2020, 39(3):
179-184.

PERZ, IME, 1/, AF. BN HLIR B TEBLUR <A
B R RBTTE S A AT N ). SRR SRR,
2019, 31(6): 637-642.

PANG Z, SUN W, TANG X B, et a. Degradation and
Service Life Prediction of Organic Coatings/Carbon Steel
in Simulated Atmospheric Environments[J]. Corrosion
Science and Protection Technology, 2019, 31(6): 637-642.
IR, E A AR AR A R B P E bR
Ak, 2003(3): 27-28.

SU Y. Announcement of Newly Approved National
Standards of P.R.China[J]. China Standardization, 2003
(3): 27-28.

et Mok, 0%, 2SI AR R R O
GE[J). B4 IREE TR, 2015, 12(6): 65-69.

HONG L, YANG Z H, CUI X T. Study of Navy Missiles
Environmental Test Standard System[J]. Equipment En-
vironmental Engineering, 2015, 12(6): 65-69.

JHRLT A, SRk, megar, 45 RELZEE ISR
ARG R SRAIL[J). B4R TR, 2018, 15(5): 44-47.
ZHOU Y H S, ZHANG H B, XUE H H, et al. Current
Situations and Development Suggestions of Combined
Environmental Test in ChingJ]. Equipment Environ-
mental Engineering, 2018, 15(5): 44-47.

1S023336: 2020, Corrosion of Metals and Alloys—
Guidelines for the Corrosion Testing of Metals and Alloys
Exposed in Deep-Sea Water[S].

1SO5668: 2023, Corrosion of Metals and Alloys—
Guidelines and Requirements for Corrosion Testing in
Simulated Environment of Deep-Sea Water[S].

E i M. EKERTIM]. 2R, i, 9 b
AU FERF Tl ik, 1985.

SCHUMACHER M. Handbook of Seawater Corro-
sion[M]. LI D C, YANG Y, Trandlate. Beijing: National

[40]

(41]

[42]

(43]

[44]

(45]

[46]

[47]

(48]

[49]

Defense Industry Press, 1985.

MILLER J D, WARREN B J, CHABOT L G. Microbio-
logically Influenced Corrosion of Gulf of Mexico Moor-
ing Chain a 6, 000 Feet Depthg C]// Proceedings of
ASME 2012 31st International Conference on Ocean,
Offshore and Arctic Engineering. Rio de Janeiro: [s. n.].
2013.

VENKATESAN R, DWARAKADASA E S
RAVINDRAN M, et a. A Deep Sea Corrosion Study of
Titanium and Ti6Al4V Alloy[J]. Corrosion Prevention
and Control, 2004, 51(3): 98-103.

VENKATESAN R, MUTHIAH M A, MURUGESH P.
Unusual Corrosion of Instruments Deployed in the Deep
Seafor Indian Tsunami Early Warning System[J]. Marine
Technology Society Journal, 2014, 48(6): 6-13.

SKEHE, W, 2R, . 10CrNiMoV FN7EPE R
RIS T 0 AT R[5 By
%, 2022, 42(6): 1075-1080.

ZHANG P H, LI X C, TONG H T, et a. Corrosion Be-
havior of 10CrNisMoV Stedl in Deep-Sea Environment of
Western Pacific[J]. Journa of Chinese Society for Corro-
sion and Protection, 2022, 42(6): 1075-1080.

i, Biikik, B, %, ZAIS;Mg $5 5 S 7E A
S B AT A RS, T R T 5 B 4, 2023,
43(3): 516-524.

PENG W S, DUAN T G, MA L, et a. Corrosion Behav-
ior of ZAlISi;Mg Al-Alloy in Deep-Sea Environments in
Western Pacific Ocean and South China Sea[J]. Journa of
Chinese Society for Corrosion and Protection, 2023,
43(3): 516-524.

PENG W S, DUAN T G, HOU J, et a. Long-Term Cor-
rosion Behaviour of 1060 Aluminium in Deep-Sea Envi-
ronment of South China Sea[J]. Corrosion Engineering,
Science and Technology, 2021, 56(4): 327-340.

DING K K, GUOW M, QIU R, et a. Corrosion Behavior
of Q235 Steel Exposed in Deepwater of South China
Sea[J]. Journal of Materials Engineering and Perform-
ance, 2018, 27(9): 4489-4496.

XING SH, HOU J, SUN M X, et d. In Situ Study of the
Deep Sea Electrochemical Performance of Alumi-
num-Based Galvanic Anodeg[J]. Materials and Corrosion,
2020, 71(12): 1946-1956.

DING K K, FAN L, YU M J, et a. Sea Water Corrosion
Behaviour of T2 and 12832 Copper Alloy Materials in
Different Sea Aread[J]. Corrosion Engineering, Science
and Technology, 2019, 54(6): 476-484.

JABE. HEBRAFK S B %T 3161 NGNS AT R i
RA[D]. FA/RIE: PA/RIE TARR2E, 2010.

CONG Y. Effect of Crevice and Hydrostatic Pressure En-
vironment on Corrosion Behavior of 316L Stainless
Steel[D]. Harbin: Harbin Engineering University, 2010.
PNEERE, XUFT, ZEBE BRIFFIKE ) B TS 4 moi
BEAWE AT AFIE[). HIfk2F, 2013, 19(5): 418-424.
SUN H J, LIU L, LI Y. Corrosion Behavior of a High



$21% 5

AR, . GG Mg B R B et R -33-

(50]

(5]

(52]

(53]

Strength Low Alloy Steel under Hydrostatic Pressure in
Deep Ocean[J]. Journal of Electrochemistry, 2013, 19(5):
418-424.

Xk, FK e 7 X SRR R AT R R 52 e [D]. I R I
MR IR TRER 2%, 2009.

LIU B. Effect of Hydrostatic Pressure on the Corrosion
Behavior of Pure Nickel[D]. Harbin: Harbin Engineering
University, 2009.

PhER, BRI, IR, 45 90TA LA S NTER IR
B iy B AT S LB, 8 ik 5 P, 2022,
43(12): 68-77.

SUN J, ZHAQOY B, LI B Z, et a. Corrosion Behavior and
Mechanism of 907A Low-aloy Stee in Simulated
Deep-sea Environment[J]. Corrosion and Protection,
2022, 43(12): 68-77.

XUZS. BB IEE T A LR 2R G & IR R R R0
FERIMTFE[D]. & PR, 2011,

LIU J. Simulation of the Failure Process of Organic
Coating/low-aloy Steel System in a Deep Sea Environ-
ment[D]. Qingdao: Ocean University of China, 2011.
WiEEe, B0y, R, & BEERE BRI B

(54]

(55]

(56]

= MEREMTSE [, MR &5 )0, 2015, 30(5): 63-67.

ZHANG H B, MA L, LI W L, et a. Electrochemical Per-
formance of Deep-Sea Sacrificial Anode in Simulated
Environment[J]. Development and Application of Materi-
als, 2015, 30(5): 63-67.

FAEEI, XI5, SALLLL, 4. 304 RNEEBZERLR TG Al
PRIEEREE B 1S 1A T R[], SRR, 2015, 44(3):
9-14.

HUJP,LIUZY,HUSS, et a. Stress Corrosion Behav-
ior of 304 Stainless Steel in Simulated Deep and Shallow
Seawater Environments[J]. Surface Technology, 2015,
44(3): 9-14.

ki, BERIGHEFREE 10CrSINICu B9)85 1 K S 4T
WIFE[D]. M/RIE: M/RIE TR, 2014,

ZHANG B. Study on Corrosion and Hydrogen Damage
Behavior of 10CrSiNiCu Steel in Simulated Deep Sea
Environment[D]. Harbin: Harbin Engineering University,
2014.

SUN F, CHENG X, LIU Z, et a. Stress Corrosion Crack-
ing of X70 Steel in Deep Sea Environments[C]//
EUROCORR 2013. Estoril: [s. n.], 2013.



