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Study of a Shot Ballast System for
a 2,000 Deep Submergence Research Vehicle

Katsumi Sakakura*>, Sango Tokunaga*?>, Mitsutoyo Okada*3,
Hiroshi Katoh*? Katsumi Tsushima*®, Yoshiaki Maruo**

A shot ballast system using small steel pellets (shot) is designed for the
2,000 m deep submergence research vehicle (DSV-2K) in addition to the
variable ballast system.

This study was carried out to determine the characteristics and perform-
ance of this system under operating conditions, and to improve the reliability
of the equipment by utilization of a model which was made on the same scale
as the DSV-2K.

As a result of this test, we observed not only the releasing performance,
the influence of residual magnetism of shot, and the ON-OFF characteristics
of an electro-magnetic stopper, but numerous data for the actual design and

operation of this system.
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3541 rolled steel

Y bSFA B
shot ballast

I ﬁj&’ﬁ‘:’ F }‘
| (JIS G 5903 S240)
, } i cast shot
BT 1€ shot dia. @ 24mm
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. N : 3 figures of released
R & | A H(%%ﬁ Bt Bl performance
conditionl 5120t  |blockade 5(s) [10(s) [20(s) [30(s) [60(s)
angle |current
| 30 [27.0] 480 [84.7 [124.8 [ 2388
K 0° 3.2 |24.3} 44.3|81.8 |120.7 |237.2
34 |24.0] 423820 |120.8 |235.5
o 30 | 198 385|750 |110.8 {2203
h 30° 321197 3771745 |111.5 |218.8
in air 3.4 1197] 37.8|74.0 |110.7 [ 219.5
3.0 1262 49.7|97.0 [141.0 |270.7
0° 32 [257| 475|908 |137.3 |277.0
E 34 |247| 4731937 |139.3 |277.7
3.0 |14.7| 253(56.7 | 83.7 |163.3
ZiN 30 ° 32 |150| 2931567 | 83.3 |164.7
" 3.4 1147 2901(55.3 | 83.7 |162.0
BRERART L IB8335%T— 4
G g o° data of influenced by residual
magnetism
32 |245| 4738938 |135.0 |269.0
£33 HLUEBRR
Factor of similarly curve
w8 | EBAE |PAEERA) g Ex
COnNw slant blockade a b remark
dition’ angle current &W k?
3.0 3.84 863 1.8
A 5
0 3.2 3.8 7 5.00 1.8
K, 3.4 3.85 4.58 1.6
" 3.0 3.57 452 4.8
| | 30° 3.2 3.62 1.88 2.5
in air 3.4 363 1.48 1.1
3.0 443 6.0 6 5.0
B o
0., 3.2 458 1.16 3.6
E 34 4.6 0 1.4 8 1.5
3.0 2.72 0.6 3 2.0
Z 30° 3.2 271 520 16
h 3.4 268 206 2.9
BRERSIC L HHERRBRT — £ |
data of influenced by residual
in water & magnetism
0 3.2 ‘ 445 2.1 7 | 2.9
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