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REMR TECHNICAL NOTE CS-ES-1.6

UNDERWATER NONDESTRUCTIVE TESTING OF
METAL STRUCTURES (TRAINING FOR DIVERS)

PURPOSE: To provide information about underwater, nondestructive testing
(NDT) of metal structures and the qualifications of and training required by
personnel perform ng these tests.

APPLI CATION: Divers nornmally are required to performa visual inspection of
underwat er structures. A diver with training in NDT can detect defects that would
be missed by visual inspection alone.

ADVANTAGES: The diver with training in NDT of netal structures can detect defective
wel ds, cracks, and corrosion by using magnetic particle or ultrasonic inspection.
The thickness of |ock gates and nmetal structures can be neasured with ultrasonics.

If NDT equi prment is not available to the Corps (owned or rented), underwater
NDT can be contracted to a conmpany that provides this service. The Corps
diver with NDT training can nore effectively oversee and nonitor the
contracted diver-inspector work.

LIMTATIONS: Underwater NDT nethods for netal structures are limted to

vi sual , ultrasonic, magnetic particle, and in some cases eddy current.
Because of the reduced visibility, the inspection speed is nuch slower than
that of inspections done above water. The inspection procedure usually

i nvol ves the inspector-diver who noves the transducer along the area to be
i nspected and an inspector who is above water interpreting the inspection

i nstrument indications.

PERSONNEL QUALI FI CATI ONS: Personnel who perform NDT nust attend fornalized
trai ning courses and nmust have perforned the tests a specific length of tine
to be qualified to a certain | evel of conpetency. The Anmerican Vel di ng
Society Structural Welding Code Di.1 (Ref a) states: "Personnel that perform
nondestructive testing shall be qualified in accordance with the current
edition of the American Society for Nondestructive Testing (ASNT) Recommended
Practice SNT-TCG LA (Ref b). Only individuals qualified for NDT Level | and
wor ki ng under an NDT Level 2 or individuals qualified for NDT Level 2 may
perform nondestructive testing."

To gain a qualification of Level | in ultrasonic inspection, the inspector
shoul d satisfy any one of the foll owi ng requirenents:

a. Completion with passing grades of at |east 2 years of engineering or
sci ence study at an accredited university, college, or technica
institute, plus 3 nonths of experience in ultrasonic testing, plus 40
hr of training in accordance with an approved training course.
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b. Hi gh school graduation plus 6 nonths of experience in ultrasonic
testing plus 40 hr of training in accordance with an approved
trai ni ng course

c. Grammar school (8th grade) education plus | year of experience in
ultrasonic testing plus 40 hr of training in accordance with an
approved training course.

d. The above requirenents may be reduced in recognition of satisfactory
conpl etion of additional applicable training or denonstrated
proficiency in conducting ultrasonic tests. For NDT Level | in
ultrasonic testing, the required experience shall not be less than 3
nont hs.

TRAI NI NG Training in NDT is available in alnost all large cities |ocated

t hroughout the country. A directory of organizations, schools, or conpanies that
conduct these NDT courses is published in the journal Materials Evaluation,
publ i shed by ASNT, Col unmbus, OH  Manufacturers of NDT equi pnent conduct NDT courses
to various levels of proficiency to neet ASNT-TC- 1A criteria for Levels 1, 2, or 3.

Training is conducted in the classroomor |aboratory. This theory and practi -
cal experience, which is applicable to above-water inspection, can be adapted,
with m nor nodification, to underwater inspection.

The Col | ege of Cceaneering, a Los Angel es harbor-based commercial diving
school, conducts a 6-week underwater inspection course recognized by the ASNT
An applicant to this course nmust be a graduate of an accredited conmercial or
mlitary diving school or nust be a comercial diver fromthe field. The
course is divided into two, 3-week segnents. The first segnent covers visua
wel d i nspection, underwater photography, and video recording. The second
segnent covers ultrasonic and magnetic particle inspection techniques. Theory
is taught in the classroom and practiced underwater.

UNDERWATER | NSPECTI ON:  Perform ng NDT underwater can cause a decrease in
reliability as conpared with above-water testing. There are factors that

i nfluence the results, such as environmental and working conditions, qualifi-
cation of personnel, inspection procedures, and capacity and perfornmance of
the equipnent. |If all these factors are resolved, it is possible to achieve a
reliable test. The nbost common underwater tests are the foll ow ng:

a. Vi sual inspection: Used for detecting nmechani cal damage, cor-
rosi on, coating damage, obvious cracks, scouring, or cathodic
protecti on anode condition.

b. Magnetic particle: Used with good results on steel structures for
detecting surface cracks if the water is not laden with silt. The
surface to be inspected nust be cl eaned of marine growth, heavy
contam nation, and rust, a time-consum ng process. The nornal
procedure involves using AC current. In nost cases, fluorescent
magnetic particles are used and are visible only with an ultra-
violet light. Colored visible particles can be used, but their
use requires an even nore perfectly cleaned surface.
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U trasonics: Utrasonic thickness neasurenents are easily per-
fornmed underwat er; however, the surface of the object being tested
must be clean and rel atively snmooth for good transducer contact.

A few avail able ultrasonic units are encased in waterproof plastic
boxes for use underwater. However, the nost conmon practice is to
have the inspection unit above water and the cabl es and transducer
underwater. One operator noves the transducer along the netal
surface whil e another operator above water with the inspection
unit interprets the readi ngs and records the | ocation

Conmuni cati on between the two operators is by phone or radio.

Eddy current: Eddy current inspection has been used for locating
cracks, measuring thickness of electroplated materials and paint,
sorting nmetals, or detecting heat damage. Recently, eddy current
equi prent has been designed to be used underwater. Inspectors who
perform underwater inspection on oil-drilling platfornms are, in
many i nstances, replacing nmagnetic particle inspection w th eddy
current inspection to detect cracks in welds.
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