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A Study on the Burning Damage of a Driving Motor for
Warship Fire Pump

Sang-Hu Jeongt

Abstract : An improvement of driving motor burning damages on a couplingless type
warship fire pump is studied. The pump consists of an induction motor, a pump-motor
shaft and a volute type impeller. The burning damage had occured by changing the
material of the pump-motor shaft from carbon steel(SM 45C) to stainless steel(STS 316)
for improving anti -corrision properity in sea water. It is shown that a material change
on the pump-motor shaft can reduce the efficiency of driving motor and may cause
motor burning in the process of pump development stage. This kind of motor burning
problem can be solved by increasing the efficiency of the motor and changing the

geometry of the inner parts.
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Table 1 Chacteristics of the motor and fire pump

40Hpx 2Px 440Vx
TE-B3/B5(JP) STS 316
Shaft(60mm)

Motor model

Total enclosed, Self cooling,
Class “F’, 2 pole

Motor type |Stator : Silicon steel sheet +
Copper wire, Rotor @ Silicon
steel sheet + AL die casting

Coupling Nil, Motor-pump common
shaft

Pump model | NHC-000X

Pump ,
Capacity 60m’/hx Tkg/crt at 3600rpm

Pump type Centrifugal, Horizontal,

b Volute
Quantity |12set

80m= A ZHlQ
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of] ARVIFS vl 2y FHoe] HHEE X
YT, 285 AA% 7HF 2 BIYL AR
o 34 RHZdY F2 R A AE F A

AL 7ty HAS53td E¥ A (Copper wire) S X

. BlAzel WA g WojYTtule] e B
El ARe Y742 AFan)d A FulE 29,
RHE fA3GT. 48 EEHZA FAd
oy AY 59 ddd,
Aol & Y3t

(Mechnical seal),
7018 MR & A AT
HLE dgsign.

Copper wire diameter(y1.1mm)
Stator length(140mm)

r‘ 'Rotor length( 140mm1' o

1T ]

Motor fan

. Motor/pump shaft(STS316)
Pump  impeller Motor stator. steel coretcoil

Motor rotor, steel coretAL diecasting

Motor frame

Fig. 1 Configuration of the driving motor
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2 AAEHE Fig. 49 Zth

Pump performance test facility(Digital Ac killowattmeter,
YEW (2355-30), Fig. 3(b))

[Temp. gagetFig. 4 |- [ |

Drivi
Pump performance test Pump vtmg
facility (Rectangular 9 (NHC- T;’Hor
triangle weir, Fig.3(a)) L 000X) (40Hp)

Fig. 2 Schematic diagram of pump performance test

(a) Rectangular triangle weir (b) killowattmeter

Fig. 3 Pump performance test

Motor cover surface

Location of
cation © of rear bearing

temp. sensor

Motor-pump
common shaft :/‘.\"

Fig. 4 Installation of temperature sensor
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Universal joint Motor/pump shaft

Dynamometer \ \ o
(CARLSCHENGK, Driving motor
U1-30R, Fig. 6(a)) v (40Hp)
Temp.
sensor
Temp. display

Motor perform
Fio. 60) facility unit (Fig. 6(2))

Fig. 5 Schematic diagram of motor performance test

(b)Motor performance test facility

(a) Dynamometer

Fig. 6 Motor performance test
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oA Fig. 301 Jebd @=A
st A3 RHE EE 23
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Table 2 Bearing temperatures comparision table of
the bumed motors and the improved motors

ox

At(Surface temperature of bearing
housing - Ambient temperature at 1m
Ditance) Criteria of At : Below 55C
Motor test |Motor test, Motor test
Motor no. | with pump |dynamometer| with pump
(Burned) | (Improved) | (Improved)
Hour | Temp. }iizr Temp. S;tlr Temp.
(Hr) | (AY) (Hr) (At) (Hr) (At)
MR981018-1 | - - 350 1450 | - -
MR981018-2 | 1.33 | 64.0 | 4.50 | 46.0 | - -
MR981018-3 | 0.75 ] 91.5 | 2.50 | 46.0 | 3.00 | 41.0
MR981018-4 | - - 250 | 355 | - -
MR981018-5 | - - 3.00 | 48.0 |5.00| 45.6
MR981018-6 | - - 2.50 | 47.0 | - -
MP980597-1 | - - 2.72 | 45.0 | 450 36.0
MP980597-2 | - - 3.75 | 45.2 | 3.75| 51.4
MP980597-3 | - - 2.34 | 46.2 | 3.50 | 48.0
MP980597-4 | - - 3.08 | 44.8 13.75 40.3
MP980597-5 | - - 2.96 | 454 | 4.16| 50.9
MP980597-6 | - - 2.86 | 45.8 | 4.16 | 46.3
A 2REE FUIE 43S 4A 8 v Fig. 7
of vlebd uke} o] 62% AE AT HAERE &
Hgon 80% A%+ FAE 90T(At=63T)
Z AEAHOR 27t A5d9eEE Al 3 EHY
SUT HE L&Al BAE o] dSEHol A
He AraAd
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_2;5‘_
-» Bumed motor(MR981018-3)
- =+ - Burned motor(MR981018-2)
%458 —— Inproved notor(MR981018-3)
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Hour
Fig. 7 Comparision curve of bearing temperature
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Table 3 Motor performance test(dynamometer)

Motor no- | i g | (g | )| 21
MR98-1018-1| 8.24 | 3558 | 57.93 |89.58|45.0
MR98-1018-2| 8.24 | 3535 | 56.38 |90.2046.0
MR98-1018-3| 8.27 | 3545 | 55.90 [89.90|46.0
MR98-1018-4| 8.25 | 3553 | 57.30 [89.60|85.5
MR98-1018-5| 8.24 | 3535 | 56.12 |89.97|48.0
MR98-1018-6| 8.26 | 3546 | 49.40 |89.61|47.0
MP98-0597-1| 8.25 | 3540 | 52.45 [89.97|45.0
MP98-0597-2| 8.25 | 3540 | 52.40 [89.90|45.2
MP98-0597-3| 8.25 | 3540 | 52.39 [89.95|46.2
MP98-0597-4| 8.25 | 3540 | 52.47 189.93|44.8
MP98-0597-5| 8.25 | 3540 | 52.45 |89.87|45.4
MP98-0597-6| 8.25 | 3540 | 52.44 89.91]45.8]
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