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Performance of Fireproof Lifeboats of Reinforced Plastic
for Tankers

By
Osamu NAGATA, Osamu MivyaTAa and Mikio OHNAKA

Abstract

The International Convention for the Safety of Life at Sea encourages all the participants to
undertake research work on tanker lifeboats which could be capable of resisting fire when at-
tached to davits, and of being safely lowered with their full complement and then cleared from
the ship’s side in conditions of fire on the surface of the water.

Much cooling water which flows on the outer surface of a boat will be able to protect the
FRP lifeboat from fire. But it is very difficult to cover all the outer surfaces of the boat with
limited quantity of water, at any time when the boat is lowering or running against the wind.

Therefore, the extent of damage and effectiveness of heat insulation of the FRP lifeboat,
which is not substantially fireproof, must be investigated.

Two kinds of heating tests, tension tests of heated plates and sprinkling tests of real tanker
lifeboats are conducted as follows:

a) FRP plates of 750x 990 (mm) which were the same materials as those of FRP tanker
lifeboats were set vertically in front of a test furnace of about 500°C. And the plates were
heated for twenty minutes while cooling water flows on the heating surfaces of the plates.

b) Four runs of large scale oil fire tests were conducted with two kinds of half-size models
of FRP tanker lifeboats.

¢) Tension tests were conducted to know the extent of decrease of tensile strength infected
with the heat addition to the FRP plates.

d) Water film thicknesses on the outer surfaces of shells were measured for two kinds of
real tanker lifeboats.

The main results obtained are summarized as follows:

1) The materials of FRP tanker lifeboats, which are composed of self-extinguishing and fire-
retardant additions, can resist an oil fire of 1000°C for about thirty seconds, even if there is no
cooling water on the outer surfaces of shell plates.

2) 0.6 mm is the necessary minimum water film thickness on the outer surface plate of thickness
of 6 mm to protect the boat and crews inboard for five minutes in conditions of fire on the surface
of the water.

In these conditions, the temperatures and the heat fluxes of the boat will not exceed the
following values.

1) Inner surface temperature of shell plate : 150°C

i1) Inboard air temperature : 60°C
iii) Heat flux into the outer surface of shell plate : 4500 Kcal/m?-h
iv) Heat flux into the inboard air ¢ 300 Kcal/m2-h
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Fig. 3 Probability density of water film thickness
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Photo. 2 FRP plate (10 //min-m, C2)
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Table 1 Test results of fire tests
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’ A 2R 9.20 % 1.20 ZEH 9.20 EStd
?% SR, W 7.5C, 87% 11.5°C, 78% 12,5C, 73% 12°C, 78%
B5
1ok b 6.5C 19°C 15°C 19°C
Ik
TiE
U, | AR 0.8~1.0m/s | dbdP, 0.4~1.2m/s | L, 1.2~4.2m/s | AL, 1.8~4.2m/s
Wil R M Tk B T.No. T 12 BT 14 20 BERUASE | o1 sk B U 5 TR S BEROAE | TN I 12 67D 500 B
0
| w | K M oo K WM o e )
ML B L L moms % oK 150mm KILE 1 m O % 7 i
N AL IS S U [T S WAL 195 |, ) 11 00 650
n L=y . S - L PR ' 5
K7y b Kb 5Ly b L I I [ I
(1/min.)
Booomo g | 80 | BE M gE | 0 | IR ABESTIEE | 195 | RJAMBEIN g l65—0
PE| RERUROR | AT 1280 1 Ji i Al 2560 1 s Bl
¥ f}f\f mjj;g 7.5 mm = [l 15 mm I ii]
- Fairic o a—kps | H
PR A LA | TABTRRATRIEL, | FRERREL i r"
BB pro— b oRelis | AdkE L 7225 o< F,'
, 2 b LT v F L IERE L I el BB eT MR | e
iz it
[y i . Rz e a— ks | ) OGNz b |
#% FLEDES2IIh | 4l b ) E2~ | py S i
s WL 720 wna—badt | g : e
» R o A1~ 2L, |
f; BRI |
S L 3 — b AL, ; i O
HE £S5 2 il RN e e
I - éi@tzi7f”ﬁﬁ; P2~ 3hRAEL, | LRy | TR
LRI T AL, LRk 1= = ke ¢ o
i R e e o Tl
IS AT 1 AR & i o
W ) N ir
Sefilz bz ) Fua— | kL Twieoe | M sva— gt | 2 ikt FS
B M| basdt | TN & 0itefieT .
=L lil 3~ 4 hipit I
] ” . " (118
K K 750~1090 440~1210 340~1050 360~1200
I
WO| A = 50~560 670~800 25~450 42~120 75~650 460~920
i
| N O 40~150 170~210 20—41 27~38 39~80 160~220
("c)
HE N 25 45~70 130~145 30~33 18~28 50~60 85~165
F OFILL BT L0 K S CILEOBIS & ) Gl 2o 72, T A LR A
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Fig. 16 Steel surface temp. around the boat
deck (T. NO. I)
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Fig. 20 Temp. of inboard air (T. NO. I)
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Photo. 4 Model after T. NO. I
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Fig. 21 Temp. of fire (T. NO. II, fore and aft)



1200

1000

TEMP. (°C)

[+]
[e]
[o]

600

400+

2007

o 1 2 8 9 10 (1
TIME (MIN.)

Fig. 22 Temp. of fire (T. NO. II, sides)
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Photo. 6 Model after T. NO. III
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Table 2 Tension test results for heated test pieces

" % o ROOROH R
BRI | om B et | MY mwnm ke | E M s
7 B A (Eie12) SOMI A ) | Gy | B S| B A E | (ke/ke) | (ki/am?)
COpZORILMl Av | — | — | — | 59 | 150 180 | 170 | 1 | 154
e G R esm| BV | — | — | — | 7.0 | 1820 | 1920 | 1860 | 1 | 14.0
LS 4 | ev | — | — | — | 89 |10 | 2020 | 170 1 | 10.1
G.C+600Mx6 | C'V | — | — | — | 7.3 | 1830 | 2070 | 1930 | 1 | 10.6

FRPIO | G omocsra6or | A10 | 150 | it | 2 | 63 | 910 | 1530 | 1200 | 70 | 98

DR BV |G.CH5EMX 2+

(mum,:“r)605MX3+600R+605M B10 | 140 | Fat | 1~2| 7.5 | 960 | 1780 | 1430 | .77 | 9.8

olminm) | AT v A E || 130 | At |(zmm)| 9.2 | 1020 | 1670 | 1310 | 77 | 7.5
SP | 170 | 700 | 2 | 7.4 | 900 | 1590 | 1200 | .62 | 8.8
SS | 19 | 700 [ 2~3| 6.1* 350 | 590 | 440 | .23 | 3.9*
T.o. -
Fl g I BP | 110 | K | 2 | 6.9 80 | 1270 | 1050 | .54 | 8.4
%OV G.CH600MXS
R|TNe. T BS | 100 | A& | 2 | 6.8* 1260 | 1400 | 1350 | .70 | 11.2*
p | P
s F | 210 | 80 |2~3| 45* 530 | 790 | 610 | .32 | 7.2*
Bmgeyy| T450M )
o AP | @ | Aq | 3 | 3.9% 52 | 670 | 600 | .31 | 8.5*
i[RI
0 AC | Tit | Ti | 3~4| 3.6*% 510 | 590 | 560 | .29 | 8.3*
e Py Fak | T | 4~5| 3.6% 30 | eso | 520 | .27 | 7.7
? TP | 40 | 70 | 0 | 84 | 1510 | 1630 | 1590 | .87 | 10.0
i 1
s | T 50 SP | 9 | 3% | 1 | 7.8 | 1220 | 1420 | 1330 | .69 | 9.3
w| m|w| Gcreomxs | B | 40 | a0 |[GC | 66 | 1500 | 1900 | 1720 | .89 | 13.1
I
g2 v | B 4450M BS | 40 | 640 | 2 | 7 1080 | 1440 | 1270 | .66 | 9.7
gl Vim F
sl (Photo10)| T RE | ANA¥ 1 7.2 | 1250 | 1720 | 1510 | .78 | 10.8
AL
K A | T | T# | GC | 7.4 | 1600 | 1980 | 1830 | .95 | 13.0
%
| TP | T | 460 [SC | 6.4* 1670 | 2020 | 1850 | .96 | 15.6*
" Al -
| ® g SP | 200 | 80 | 2 | 7.2% 119 | 1490 | 135 | .70 | 10.1*
ol 5 | G-CHE0OMXS (oo
R I Phoorn| 170 | 750 | 1~2 | 7.8 | 780 | 1950 | 1580 | .82 | 10.5
K| R .
| esom
F | R | R# | 1 | 82 | 1460 | 1790 | 1660 | .86 | 10.3
e
A | 220 | 90 | 2 | 5.8%* 1010 | 1230 | 1090 | .56 | 9.8*

1. BUBkIZ JIS K6911ic & Y haodiliE 19mm iR K % 5 ARGEHRM L 72,
2. *FUIRBRE BIEIHC BT, BN DN T ZMHFGO—TBHHTE L - A E R,
3. G.Cigrna—1t, Rlide—kr7-7nx MidFas7F-A2r7rF-=v &R0, M, ROFDOETIL
HT AMHEDENE (g/m?), BDFCFRFOBETT,
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breadth (B) 18.8mm
thickness (t) 86mm
bregking load (P)1020 kg

288 burnt away
blackened and charred

changed colour

B 185mm

t 37mm
P 470 kg

Photo. 9 Test pieces of ‘AS’ (Midship model after T. NO. I, II)

B 19.3mm

t 74mm
P 1670 kg

mw,MiD., F

Photo. 10 Test pieces of ‘F’ (Midship model
after T. NO. III, IV)

B 195mm

t 62mm
P 780 kg

IV AFT,SS

Photo. 11 Test pieces of ‘SS’ (Aft model
after T. NO. III, IV)
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5. EEOHOKRER

fit ki3S X ORE OL M2 TER T 5 DI ERE
DOKFEREREFET D EHBEE L VWRER RIZEA
OFlEIN D D EIGRHETDH 5,

RO K KERSEC X VO LNKREL +HRES
OKIETHE 2E FRP RO RK, BEvEIIrE
CHERLTWEZ B o7, £ ZTHEEND 24T
XN TWBHEX 8.5m, IF 3.2m O kKD
NEMOKIEE X D5 Fi % HET D DBk E E
WL, FEREOHDK, BB RITT o 0EE
skdiz, Photo. 12 W CHOATV V7 T —IT X 5
OHIKIK AT T BHOHER S RITHKERIZCAE D5 LERINISILFC X KRRl TV,
DHDE X PTVEPRERCITEAEELD Y, BOKBIZ S WO 2 /K Ricipili s, 4 —7

Photo. 12 Water sprinkling test of tanker life
boat

Table 3 Sprinkling test results for tanker life boat

Type, Total Flow Rate C, 95M3/H (Estimated) B, 70M3/H (Estimated)
5 Deg. of Heeling Angle 5 Deg. of Trim 6 Deg.of Trim
Condition Even Even
to to by the by the by the by the
of Boat Keel Keel
Starboard Port Stern Head Stern Head
Engine (RPM) 2610 2630 2620 2620 2630 2600 2600 2600
Pump (RPM) 1830 1830 1840 1840 1850 2500 2500 2500
Pump Py 0.68 0.67 0.73 0.65 | 0.61 0.40 0.44 0.38
© —~
’ENE Psi —0.20 —0.21 -0.21 —0.22 —0.24 0 0 —0.03
2]
wn T
=) Py-Py 0.88 0.88 0.94 0.87 0.85 0.40 0.44 0.41
n_‘v
Spray Px 0.46 0.43 0.48 0.42 0.38 0.30 0.34 0.30
Nozzle
®| 1.6~1.7 — -— 2.0~2.5| 2.0~3.2 | 1.5~1.9 | 1.3~1.5 | 1.2~1.6 |®
@ 1.3~2.0 — — — 1.1~1.6 | 3.0~3.6 | 1.2~1.5 = ®
=3
e ®@| 1.3~1.8 - - 1.3~1.7 — 1.0~1.4 [ ©
@1} 1.1~1.9 { 3.0~5.0 - —_ 0.9~1.6 1.2~1.9 1.2~1.7 | 1.5~1.9 |©®
E 2 ®| 1.4~1.7{1.8~2.1] 1.7~2.1 | 1.5~2.4 | 1.7-2.0 — - — —
- £ ® 0.6~0.7 — 1.0~1.5| 0.8~1.2 | 1.2~1.7 | 1.2~1.4 | 1.1~1.2 | ®
n @]
g K @| 1.0~1.3 | 1.4~2.0 | 1.5~1.8 | 1.5~2.1 - 1.2—~1.5 | 1.1~-1.5 | 1.3~1.7 | ®
< —
2 D 1®| 1.4~1.6 | 1.3~1.8 | 1.3~2.4 | 1.2~1.4 | 1.1~1.6 | 1.2~1.5 | 1.3~1.6 | 1.6~2.0 | ©
P
£ ® | 2.0~3.0 — — 2.0~3.2 1.3~2.3 1.1~1.4 1.2~1.7 { 1.3~1.8 | @
f = |@] 1.2~1.4 | 1.3~1.7 — 1.6~1.9 | 1.0~1.4 | 2.0~3.0 | 0.9~1.2 [ 1.7~2.2 | ®
5 S
B: = @[ 1.3-1.5 | 1.5~1.7 | 1.4~1.6 - 1.0~1.5 | 1.1—-1.3 | 1.5~2.8 | 1.0~1.2| @
@ — 1.4~2.0 — - —= — 1.7-2.3 | 1.1-1.6 | ®
Deck @ 1.2~1.6 — — 1.1~1.7 | 0.8~1.5 | 0.8~1.5 | 1.6—1.9 - ©
— — — - -- 1.1—-1.6 1.8~2.2 | 1.1-1.5 | &
Shell . . . _ - _ - — _
Side @ 0.7-1.3
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Fig. 42 Measuring points of water film thick-
ness
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Fig. 43 Water film thickness—time recording
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