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Abstract: Warship structural steels is the largest used structure materials in large and medium-sized surface vessels and
submarine equipment, its service performance and structural safety severely affect safety and technical performance of war-
ships and personnel safety. Meanwhile, warship structural steel research presents characteristics of long research and devel-
opment cycle, high investment costs, and multiple research & development processes, the ability of systematically develo-
ping structural steel materials is an important indicator to evaluating comprehensive industrial strength of a country. The

present work first clarifies the importance of the environment

KRS E. 2024-03-18 (EEEE. 2024-10-15 applicability of structural steels to extreme service
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environments by analyzing the typical service environment.
Polar environment, as a typical extreme environment that
leads to failure of warship and equipment, is used as a typi-
Email: renqunrrr@ 163. com cal example to analyze the typical failure problems, then

10. 7502/j. issn. 1674-3962. 202305005 this paper proposes design inputs of the safety and environ-
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mental applicability of warship structure steel. On this basis, taking the development of United States navy ship structural

steel as an example, this review analyzes the current design ideas for steel used in warship structures, and sorts out the de-

velopment and strengthening and toughening ideas for warship structural steel. By comparing the current development of war-

ship structural steel of United States, Russia, France, United Kingdom, and Japan, this review analyzes the development

history, research patterns, current development status, and bottlenecks, then compares and analyzes the low-temperature

performance assessment indicators of warship structural steel. Finally, combining the new characteristics of current material

develop modes, the future trend and direction of warship structural steel development are proposed, providing a reference for

the development of warship structural steel in China.

Key words : warship materials; structural steel; extreme environment; development and requirement analysis
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of warship structural steels
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Table 1 Main types and grades of warship structural steels in various countries
America Russia Britain France Japan
Yield strength/ - ; . .
MPa HY HSLA Other Ab CXJI/AK Q HLES NS
steels steels steels steels steels steels steels steels
350 HTS Ab CXJI-1 HTS HTS
390 ABA CXJI-4 UXW
440 HSLA65 CXJ1-45 QT28 NS46
AB1

490

AB1A

AB2 AK-25 QT35 HLES60 NS63
560~ 620 HY80 HSLASO ULCB80* AB2K AK-27 QIN (590 MPa)

AB2A AK-28

690 HY100 HSLA100 ULCB100 .
NUCu-100

AB3A AK-32 Q2N* HLES80 NS80
785 HSLA115

AB4A
890 HY130 ULCB130 " Q3N~" NS90

AB5A AK-33 HLES100
980 NUCu-140 *

AB6A
1078 BA160 " NS110
1176 NUCu-170* AB7A AK-34
1240 HY180"
1370 HY200 *

Note ; The symbol “ * 7

RO oL QS R NI S B R/ S S S i LAl L |
WHEM, FHARBEE, Bl HA7E TMCP 5L R H AR
D7t EA AR A H AR R A 440 MPa 2411
NS46 H AT AL, 78 1967 -7 & AL NS63 Z5#
WIFRAM], 76 1975 4F K J& T 785 MPa 241 NS80 %
FOER, 16 1981 4E 7 1] 890 MPa 2R 1 NS9O Z5 #y 4R i v T
TRIERL AT, RS IEa B, MERT 1078 MPa 417
NS110 Z5Fg40 7,
3.3 ARG ANKIERITEZ ST

25 A 45 44 FE AR A A o PR o T X il gy e 2
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SEA AR b B I 0 BB L v R 142
FlE v R 5 ( Charpy V-notch impact test, CVN) | SIS #i54
AR L ( dynamic tear, DT) K% ERR L (drop weight tear
testing, DWTT) Syt Hd CVN RIS ISR 2 mm 1
VR R, R AR R ) PSR A 5 — A — Yk ip T
D HAN R EE T (9 KV, v DHE (KV, whf DI (E 2 ]
2 mm PEAERFE )X V ALE AR S0 0 e I RE I, SR

indicates that the steel brand is still in the development and assessment stage and has not yet been put into service.
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