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Figure 2. Laser beam weld on DX53D+Z100MB (1.0355), 1.2 mm,
top: top side of the weld, bottom: bottom side of the weld.

Scope of application

ith a simple additional measure, any deviations of the beam po-
sition from the weld groove and thus certain internal irregularities
(lack of fusion) can also be checked during the visual inspection

ruptions (Fig. 4). Differences between the nominal and actual
beam positions can be established by measuring the distance
from the weld centre position (can be recognised easily in the
end crater of the intermittent weld) to the weld groove. The num-
ber and length of the interruptions depend on the weld length and
the geometry of the weld course in the weld direction.
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3.2 Penetrant testing

During the penetrant testing according to DIN EN 571-1 [2], it
must be borne in mind in the case of beam welds that extreme
weld ripples and sharp undercuts may feign cracks. In cases of
doubt, a radiographic test must be performed in addition.

3.3 Magnetic particle test

The procedure of the magnetic particle test for ferritic steels ac-
cording to DIN EN 1290 [8] can be applied to laser beam welds
without any particular restrictions. In the case of electron beam
welds, it is imperative to carry out a demagnetisation operation
after the magnetic particle test in the event of repair welds.

3.4 Eddy current testing

As in the case of other fusion welds, the eddy current test accord-
ing to DIN EN 12084 [3] can also be applied, i.e. preference
should be given to the multifrequency procedure. The machining-
off of the top and bottom sides of the weld and the execution of a
cosmetic weld are obligatory for the eddy current testing of beam
welds.

3.5 Ultrasonic testing

As in the customary way, beam welds can be tested using con-
ventional ultrasound according to DIN EN 1714 [4]. Difficulties
are caused merely by low wall thicknesses (< 3 mm) since, in
these cases, the ultrasonic waves are predominantly propagated
only on the workpiece surface. To a particular extent, the ultra-
sonic procedure is also suitable for electron beam welds between
different materials if thermoelectric voltages lead to the danger of
inadvertent beam deflections and thus of lack of fusion (Fig. 5).

Figure 5.
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3.6 Radiographic testing

In the case of radiographic tests according to DIN EN 462-1, DI
EN 462-4 and DIN EN 1435 [5 ... 7], it is necessary to machi
off the top and bottom sides of beam welds in order to avoid t
overlapping of indications of external and internal irregularity
the region of the narrow fusion zones on the film or ogthe s
Otherwise, the radiographic test must be carried ou
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recognition of characteristics.

4 Destructive test procedures

4.1 Transverse tensile test

DIN EN 895 [9] includes information
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tests have the purposes of highlighting internal irregularities such
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he Slision zone region and of drawing conclusions about the

al skills of the welder. In these cases, it is a question exclu-
sively of fracture tests which, although they can be used for
beam-welded joints too, are in no way suitable for the determination
of the tensile strength.
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Figure 7.
Notched tensile test speci-
men [9].
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