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Geometrical improvements are today obtained by grinding or re-
melting of the weld toe by means of TIG (Tungsten Inert Gas),
whereafter cracks at the weld toe are removed and the weld toe is
rounded off. Hereby, stress concentrations are reduced and the

30 fatigue life is increased. Common for these methods is that the
fatigue life only increases to a limited extent, since the
negative effect of the residual stresses remain unaffected.

Alternatively, the fatigue life of metal constructions can be
35  improved by cold forging (hammering) of the weld toe such that
the residual stressesg are locally eliminated and advantageous

compressive stresses are established in the metal surface (hammer



35 inproved by cold forging (hamering) of the weld
toe such that the residual stresses are locally

el i m nated and advant ageous conpressive stresses are
established in the netal surface (hamrer 2 peening),
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profile to a geometry fitting the geometry of the hammer head.

preferably, the weld toe is subjected to the cold working
sufficiently to produce a smooth-forged hammered track without

25  4ipndividual indentations deviating more than 10 % of the average
indentation obtained by the cold working.

an object of the present invention is also to provide a hammer

head for use at cold working.

30
This object is achieved by the initially defined hammer head,
characterized in that the hammer head has a slightly convex,
elongated contact surface in the length direction for contact
with the weld toe.

35

preferably, the elongated contact surface of the hammer head has
a radius in the transverse direction that is smaller than the

radius in the length direction.



characterized in that the hammer head has a slightly
convex, elongated contact surface in the I ength
direction for contact wth the weld toe. 35
Preferably, the elongated contact surface of the
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grinding or re-melting of the weld toe by TIG is according to the
invention combined with the advantageoug elimination of residual

stresses.
25 The present invention is preferably used for hammer peening.

Further advantages as well as advantageous features of the
present invention will appear from the following description and

the dependent claims.
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BRIEF DESCRIPTION OF THE DRAWINGS
With reference to the appended drawings, a specific description
of preferred embodiments of the invention cited as examples
follows below.

35

In the drawings:



30 BRI EF DESCRI PTI ON OF THE DRAW NGS Wth reference
to the appended draw ngs, a specific description of
preferred enbodi nents of the invention cited as
exanples follows below 35 In the drawings 4 Fig. 1
shows a hanmmer head according to an enbodi nent of the
i nvention, nounted in a pneumatic hammer, Fig. 2
~shows a side view of the haymer head in Fig, | Fig.
3 shows a frontal view of the hamrer head in Fig. 2,
S Fig. 14 shows: aswek depéadyorfiorg griademgdofeny of the
steering giwavenatnoutthe wekdnboetikigund, shows a
pregri nded, steeri fgvOH0ON €ne Fhgherbnshons rposi tion of
t he, hagmer, head i Lhe. St eerhng,. aLogus 1G.E1 g, 7
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an rienmbodinmat paftichesfi theehdrimen, heatith 1he Ficgerid® shows
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g8 and 9.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION

20 Figure 1 shows a part of a pneumatic hammer 1 with a hammer head

2 according to an embodiment of the invention.

The hammer head 2 is shown in more detail in Figs. 2 and 3. The
hammer head 2 is characterized in that it has a slightly convex,

25 elongated contact area or surface 3, here with a radius 4 in the
transverse direction that is smaller than a radius 5 in the
length direction. The contact surface of the hammer head to be
used against the weld toe (9 in Fig. 4) has a smoothly rounded
form in each end 6,7. As seen in Figs. 2 and 3 the radius 5 of

30  the hammer head in the length direction is larger than two times
the radius 4 of the hammer head in the transverse direction, and
smaller than 20 times the radius 4 in the transverse direction.
The figures as here given define preferred ranges. The contact
surface of the hammer head to be used against the weld toe is,

35 although not shown, advantageous polished with a surface
smoothness better than Ra 1.2,



25 el ongated contact area or surface 3, here with a
radius 4 in the transverse direction that is smaller
than a radius 5 in the Ilength direction. The contact
surface of the hamrer head to be used against the
weld toe (9 in Fig. 4) has a snoothly rounded form
in each end. 6,7, As seen in Figs. 2 and 3 the radius
5 of 30 the hamrer head in the length direction is
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without substantial singular indentations due to “jumps” of the
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30 slightly folded, this is however of no importance for the fatigue

resistance.

The present invention results in a more significant improvement
of fatigue life than up to now known methods, alsc for high

35 gtresses. The fundamental principle and idea behind the invention
have been fully confirmed by laboratory tests. These tests were
performed in such a way so as to obtain a direct relatiomship
between fatigue life of steel connections and such connections



i nvestigated for cracks with NDT (non destructive
testing), 20 visual inspections will however normally
be sufficient. The cold working is carried out by an
even pressure against the continuously noving hammrer
tool. Usually three novenents or passes by the
hamer in the steering groove are recomrended. 25 As
menti oned above, the bottomcof the groove should be
snooth and w thout substantial singular indentations
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cycles 16 to yield in form of conpressive stresses
such as 0.85 YS. The inprovenent as shown in Fig. 9
appears therefore 15 regardless if the conventiona
effect of the hammering is reduced after the
hanmered specinen is exposed to yield stresses. The
invention is of course not' in any way restricted to
the. preferred enmbodi nents described above. On the
contrary, many 20 possibilities to nodificati
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the average indentation @btained by the cold working.

4. A hammer head for use at cold working of a weld toe () for
obtaining enhanced fatigue strength in welded metal joints
and -components, characterized im that the hammer head (2)
has a slightly convex, elcngated contact gurface (3) in the
length direction for contact with the weld toe (9), and that
the vadius (5) of the hammer head (2) in its length
direction is larger than two times the radius (4) of the
hammer head (2] in its transverse direction and smaller than
20 times of the radius (4) in its transverse direction.
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wi t hout individual indentations deviating nore than
10 % of the average indentation obtained by the cold
wor ki ng. 25 4. A hanmer head for use at cold worKking
of a weld toe (9) for obtaining enhanced fatigue
strength in welded netal Joints and -conponents,
characterized in that the hammer head (2) has a
slightly convex, elongated contact surface (3) in the
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