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Summary

This paper describes the fundamental research of, and subsequent development of the
fabrication technigues-hot forming and heat treatment procedures-used in the pressure hull
of a Deep Submersible Research Vehicle (DSRV).

10Ni-8Co steel is selected for the pressure hull of DSRV to be operated under sea 6000m
in depth, that is a double quenched and tempered (aged) ultra high strength steel with 0.2%
proof stress above 120kgf/mm? In the application of this material to the pressure hull with
hot forming and heat treatment procedure, the most important and difficult aspect is the
control of tempering (aging) temperature of a hemisphere component.

From this point of view, basic properties of this material and hot forming and heat treat-
ment conditions effective for hemisphere fabrication are obtained from the fundamental
research. To develop the fabrication techniques, a half scale model of a hemisphere is fabri-
cated and tested with satisfactory results.
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Fig,1 Hot forming and heat treatment procedure of hemisphere

2 WEZRFHROMAEMTNIESAEE

BB EY L ER O T & L, BT
TROBERAN QT Y 5127 2 v M HRE BT
TROEBNE X 5BRYER— T T R0 28 Y
Wb 5bHs .

UL, RBEKMIER OB TEE LTS, B
REFHD L, BEMTH—TEAE bR 5 2 L RS
NERERLELFITECRE EOBEEN S VW LY
b, BEFER—EFET M IR CERR A EET S 2
LilehEEL bR D, BiIT, APFE-CHLE L 10
Ni-8Co #ii3, BRELUEEIMES 2oL FR I T
WaH (G£5°C) OT, EEACTHBRERE LT
AEECH D, BEER—REmIINT AR CERR Y SE
BEXLHEBINEEL BB,

EERTINT & BB o MR FIEY Fig 11253,

2.1 #FEdTFmIE

EE T I T & LT, Hot press & Hot spinning
@200ﬁ&ﬁ£0,%@fﬁﬁaAEHmSmmmg
EVRRA IR W59, BEEELE, &4NexT
Hot press EDOFR I V& b T A2 2k, NS90
S COREBR OB © Bk » 5, A%l Hot
press I L KD FHREAEA LT

22 # B B X%

AR TR L L I0Ni-8Co $liT, SBE B LA
PEDOPTEDOMRER B T 5 7o, NS SI0BALE
R, 2BREEANRCERL (QQT)DBME 2 THhh T

Do LU, WHEITKT 28ME O BRY & %13 Table
1l Eem328L, ThZhOIRESWTEFREL ST
W5,

10Ni-8Co #i%, BER LR B Mk sehaic b o & e o
THDDT, BERL () BEICX DHEEENELLE
BT HZERHMBRT B, o, KT,
REEEREIRL, BREREETEALETHD L
bhTsh, K FHRROBABIRE CHLLEL
67}11\( o
Amnrm,NwO%ﬁiﬁﬁmﬁﬂﬁ%ﬁk£iz
T, A OWTh, BElTNIHROBME L LT,
EARIZ QT ORMBIEY AT AL L L, &
A DBSLBEFICO VTR R IT 5 7oe Eic, BEIT
MLOEEZHRETHDEELLL (N) MBEBANE
E D DD THHE TR ETT - 7o

3 X B F X%

AWGE ClL, Table 2 1UR$Z &, BEHITIMT &
BABEMHRIETEBER IOV CRIRY RS 2 17
Wy, THESECENTROBELEEEY BT L1,
IO, FERBEAEL, TOZUELYIERATLIELE L
AR BREET - 7o

3.1 HFEMTIhTiERE

ATETIL, NSO SRToMiFmTEE»EELL, *
7 10Ni-8Co D FE COBMMEBE B oL, =
e b T I TEEFSEYRE LT, kg, MR
il (50,100t x3500) % T, = o&MFEFE TO#E

NI | -El ectronic Library Service



The Society of Naval Architects

of Japan

552 HAEMELRAIE F1505
Table 1 Heat treatment properties of 10Ni-8Co and N S90 steels
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Fig.2 Tensile properties of 10Ni-8Co
steel at high temperature
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Table 3 Hot forming conditions of 10Ni-8Co

steel
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Table 5 Heat treatment results of half-scale hemisphere
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test plates
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