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Abstract

In view of the high-pressure environment of 1500 m underwater, strict requirements should be
made on the sealing, plugging force and electrical contact performance of underwater electrical
connectors. In view of the above performance, this paper proposes a structural design of a deep-sea
electrical connector, and simulates the underwater 1500 m water depth environment to test and
verify the electrical connector to ensure that it works normally under high-voltage environmental
conditions.
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Figure 1. Force analysis of stress elements on the mating surface under pressure
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Figure 2. Interference fit analysis diagram
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Figure 3. Male electric connector
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Figure 4. Female electrical connector
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Figure 5. Ap change curve with the radius of oil naan
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Figure 6. Ap change curve with the wall thickness of oil naan
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Figure 9. Mechanical guide mechanism
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Figure 10. Slip assembly and locking diagram
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Figure 11. Simple supported beam concentrated load model
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Figure 12. Inner crown spring
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Figure 13. Measurement of insulation resistance under laboratory pressure
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Figure 14. Connector insulation resistance measurement record under laboratory pressure
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Figure 15. Simulating insulation resistance measurement under 1500 m pressure

& 15. #&#K T 1500 m E A T REERNE

DA ) B 2 2 LR R NS A T 2 2 A B B SO KRR, SIS A8, 8 2 ZRm R S Y
KT, RGN EE BTN, HOERER B RO BEAT 57K T 1500 m [ THLESKR .

DOI: 10.12677/m0s.2025.143250 607 5 1 A


https://doi.org/10.12677/mos.2025.143250

fRittim, 4%

5.2. TH¥R IR SLIE

TR 7R 52536 5 F B R 7RG, o S 0 P e 2 N Sk RS kO 3R 8RB B A 9 3K 7
g2 RN 16 Fios.

o Fy M

ol drofe
® 547, BT A ¥ <50lbs;
o wRRmEMRRTIMG. KUt FRE Yo dr BRERD

solbs v

#HeH Bk BT A (B Bk
Ibs) Ibs)
oRT suE]
tbor? rena| P FeAO
AT I B WA
2k &0 %k £0
Er g F31
Figure 16. Electrical connector to core insertion and withdrawal force measurement
16. EEERERRXLIRIR INE
TR R AR A SR BRI AL, O 48 5 I T, S5 RN &1 17 Pl
&4 7y M
Ak 4 A 1l
® &, BT/ #1<50lbs;
® WK FRHAE TR AR .
HeH (5 Bl B4 (5 Erlk
Ibs) Ibs)
sisef 4]
126
224 repa| RekD
AT IE 2 4R
sk A0 Ak A0
5 1

Figure 17. Electrical connector eccentric insertion and withdrawal force measurement
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