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Corrosion Test in Sea Water on Manipulator Materials

Kaoru NATORI*2Jun HASHIMOTO*? Hiroshi HOTTA *®

The material for an underwater manipulator requires a large corrosion and
abrasion resistance, a large ratio of strength to weight, and good workability. In
particular, the weight of manipulator element must be light in order to decrease

the whole weight of the system and to increase the handling capacity of the
manipulator.,

For these reasons, HMAL 6061 — T6 (referred to as HM) has recently been
introduced as the main material of the manipulator. This is the metal adminis-
tered a hard anodic oxidation treatment (HARDERMITE) on corrosion resisting
aluminum, AL 6061 — T6 (referred to as AL). In this experiment we examined

ORIERIE, BEERINT IR RRER > S B L% *2 UERA S AT
5 T4 9757 0RO 2L — D ** Marine Development Technology Department
Ry D—RELTERBLEZLDTH S,



the aptitude of HM as the main material of the manipulator through immersion
tests both in the laboratory and in seawater. At the same time, the Al test was
conducted to examine a corrosion effect when AL, fundation of HM, is exposed
to seawater by any damage.

In the laboratory test using the cistern with artificial seawater, we controlled
the temperature and quantity of dissolved oxygen in order to simulate actual
conditions of underwater works. Also, we examined electrolytic corrosion bet-
ween HM and austenitic stainless steel, SUS 304 (referred to as SUS), which has
been applied to the bearing part of each joint in the manipulator.

The following facts were obtained from the experiment.

(1) In the cistern test with artificial seawater, a significant difference was not
found between corrosion of HM and that of AL, because weight loss due to
corrosion was so small that the value was within the measurable error range
under various conditions at given temperatures and quantity of dissolved
exygen. |
Electrolytic corrosion between HM and SUS did not occur.

(2) In seawater corrosion was apparently accelerated.

(3) On the test pieces immersed in seawater some attachments were observed;
first, suspended substance, next, sessile organisms such as Algae, Amphipods,
Polychaetes, and Cirripeds.

Faster corrosion occurred in seawater than the laboratory as above mention-
ed (2). Also the weight loss due to corrosion caused by temperature and quantity
of dissolved oxygen was not significant as above mentioned (1).

Therefore, it is concluded that the attachments such as suspended substance
and sessile organisms have a large effect on corrosion.

In these experiments we have not obtained satisfactory result to determine
the aptitude of HM for the main‘material of the manipulator. In future, we plan
to continue further cistern tests by expanding the test period, applying more
pieces of test materials, and aiming at PH and velocity of flow which are

controllable under laboratory test conditions among primary factors of the
corrosion environment. Also, considering the practical operation period of the

manipulator, tests of antifouling paints to prevent attachments should be done
under seawater conditons, taking account of the effect of suspended substance
and sessile organisms on the degree of corrosion.
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Pitting corrosion of AL surface after 20 days
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