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Subm
ersible Seaw

ater-R
esistant

D
ew

atering Pum
ps

Seaw
ater pum

ps are indispensable to w
aterfront developm

ent projects and aquaculture facilities. 
Japan is a m

aritim
e nation w

ith the sixth longest coastline in the w
orld. Tsurum

i has perform
ed field 

tests in various m
arine construction projects under severe conditions over m

any years, in collabo-
ration w

ith general contractors, and applied the obtained know
-how

 to developing subm
ersible 

seaw
ater-resistant pum

ps. Tsurum
i also considers econom

ic efficiency im
portant and, therefore, 

designs pum
ps w

ith “as m
any standardized m

aterials as possible.”
Tsurum

i’s standard pum
ps can be com

bined w
ith a seaw

ater-resistant kit (optional) that adds a 
“galvanic anode” and “seaw

ater-resistant special cast iron im
peller,” to solve both problem

s of 
long service life and cost efficiency.

M
echanism

 of M
etal Corrosion 

<Bim
etallic Corrosion in Seaw

ater>

<Exam
ple of Crevice Corrosion>

<Potentials of Various M
etals in Seaw

ater>

If seaw
ater-resistant m

easures are not taken in seaw
ater 

applications, m
etal parts corrode, w

hich causes perfor-
m

ance drop that can result in pum
p failure. O

ne suspected 
cause of corrosion in m

etallic parts by seaw
ater is the 

“m
etal corrosion potential.”

In seaw
ater, a m

etal’s resistance to corrosion can be seen 
clearly. As show

n in the illustration of <Bim
etallic C

orrosion 
in Seaw

ater>, w
hen m

etals of different potential contact one 
another, only the m

etal of low
er potential w

ill corrode w
hile 

the m
etal of higher potential is protected from

 corrosion.
The table of <Potentials of Various M

etals in Seaw
ater> 

show
s the corrosion strength/w

eakness of various m
etals. 

As the potential difference increases, the m
etal of low

er 
potential corrodes faster. For exam

ple, w
ith a cast iron im

pel-
ler and stainless steel shaft, only the im

peller w
ill corrode. 

W
ith a 316 stainless steel im

peller and 420 stainless steel 
shaft, corrosion attacks the shaft first. This is the m

ost 
im

portant point to be considered in handling seaw
ater.

Based on this principle, a galvanic anode is provided for 
Tsurum

i’s subm
ersible seaw

ater-resistant dew
atering pum

ps 
to protect the pum

p body against corrosion. To prevent cor-
rosion of the m

otor shaft, w
hich m

ay not be fully protected 
by only the galvanic anode, a seaw

ater-resistant special 
cast iron im

peller w
as developed exclusively by Tsurum

i.
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Stainless steel pum
ps are not absolutely resistant to seaw

a-
ter. After test-running a Tsurum

i VAN
C

S-series pum
p m

ade 
of stainless steel and resin in seaw

ater for one m
onth, 

rem
arkable corrosion occurred in isolated areas of the pum

p. 
Stainless steel provides high corrosion resistance w

hen a 
protective film

 of chrom
ium

 oxide is form
ed on the surface. 

H
ow

ever, if the protective film
 is not form

ed due to an 
oxygen shortage, that corrosion resistance is considerably 

reduced.
Crevice corrosion is a phenom

enon w
hereby corrosion con-

centrates in a crevice that oxygen cannot readily reach, as 
show

n in the pictures of <Exam
ple of C

revice C
orrosion>. 

Pitting corrosion looks like a hole and occurs only in areas 
w

here m
arine organism

s (barnacles, etc.) attach and conse-
quently deprive the spot of oxygen. Even w

ith stainless steel, 
localized corrosion w

ill occur, so great caution is required.

Corrosion of Stainless Steel

C
orrosion Test

( in seaw
ater / 1 m

onth )
( in seaw

ater / 1 m
onth )

2



Corrosion Test (in seaw
ater / 1 year )

Im
peller Corrosion Test (in seaw

ater / 11 m
onths )

w
ith galvanic anode installed

H
igh-chrom

ium
 cast iron

Seaw
ater-resistant special cast iron

w
ithout galvanic anode

A cast 304 stainless steel im
peller w

as m
ounted on 403 stainless 

steel shaft. (The shaft w
as heavily corroded. )

A seaw
ater-resistant special cast iron im

peller w
as m

ounted on 
403 stainless steel shaft.  (The shaft w

as protected against cor-
rosion. )

M
otor Shaft Corrosion Test (in seaw

ater / 1 year )

K
RS

815
LH

311W
K

TZ
33.7

Alum
inium

TSU
R

U
M

I Seaw
ater-R
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Seaw
ater-Resistant Special Cast Iron Im

peller

Tsurum
i’s standard pum

ps can be com
bined w

ith a seaw
ater-resistant kit (optional) that adds 

a “galvanic anode” and “seaw
ater-resistant special cast iron im

peller,” and enables 
about tw

o years of service. (The service period depends on operating conditions.) If your 
pum

p is to be used for a longer period, contact your dealer.

The galvanic anode is an electrolytic protective m
easure used w

ith m
etals of differing corro-

sive potentials. M
etals of a potential low

er (alum
inium

 and zinc) than the pum
p body (cast 

iron and steel) are brought into contact w
ith the body via the galvanic anodes and allow

ed to 
corrode in order to protect the body. H

ow
ever, the full effect cannot be obtained unless the 

anodes are installed in the proper positions.
Tsurum

i m
ainly utilizes alum

inium
 because of its superior anticorrosive perform

ance per unit 
w

eight, w
hile utilizing zinc for only the strainer stand that is liable to be w

orn by w
ater current. 

Since the galvanic anodes are w
orn by corrosion, they need to be replaced every tw

o years. 
They can be replaced easily and used im

m
ediately after replacem

ent.

・
 G

alvanic Anodes (w
ith Fittings, Seal Putty )

・ Seaw
ater-R

esistant Special C
ast Iron Im

peller
・ 304 Stainless Steel Eye B

olts*

・
 G

alvanic Anodes (w
ith Fittings, Seal Putty )

・ Seaw
ater-R

esistant Special C
ast Iron Im

peller
・ 304 Stainless Steel Eye B

olts*
* Applicable only w

ith m
odels having steel eye bolts

The am
ount of corrosive w

ear in the special cast iron im
peller is 

approx. one tenth of that of conventional cast iron im
peller.

G
alvanic Anode

Seaw
ater-Resistant Kit

W
hile the pum

p is running, the galvanic anode does not 
protect rotating parts. In seaw

ater applications, the m
ate-

rials of the shaft and im
peller m

ust be carefully m
atched 

to avoid shaft corrosion and expensive repairs. After long 
years of research, Tsurum

i developed an exclusive “sea-
w

ater-resistant special cast iron im
peller” suited to 

protect the shaft against corrosion by seaw
ater.

This m
aterial is m

ade by specially treating chrom
ium

 cast 
iron. Because its electric potential is slightly low

er than 
that of the shaft, the im

peller corrodes gradually, w
hich 

helps to prevent the shaft from
 corroding. The im

peller 
needs to be replaced every few

 years to 10 years, depend-
ing on operating conditions. H

ow
ever, the im

peller costs 
far less than the shaft to replace.
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Seaw
ater Pum

ps
Tsurum

i also offers 
subm

ersible seaw
ater pum

ps, the TM
-series.
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All the w
etted parts of this pum

p are m
ade of titanium

 and 
resin, w

hich provides the highest corrosion resistance to 
seaw

ater. The TM
-series is available in 0.25 to 3.7kW

 m
otor 

output, and both single-phase and three-phase m
odels. For 

details, refer to the VAN
C

S-series catalog [IA114 ].
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Tsurumi also offers 
submersible seawater pumps, the TM-series.

Your Dealer

We reserve the right to change the specifications and designs for improvement without prior notice.
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