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Testing of Mechanical Properties on Dissimilar Metal Friction Welds

Suck-Joo Na and Jirgen Ruge

Abstract

Increase of the requirements on quality of welded structures necessitates the improvement of
known inspection methods and the introduction of progressive new techniques. Non-destructive
methods are the most advanced, but there are considerable difficulties in using the methods of
radiography with electromagnetic rays and ultrasonic testing in the inspection of dissimilar
metal friction welds, because their physical and mechanical properties are changed very rapidly
at the interface.

The values of simple mehanical tests for dissimilar metal friction welds have always been
dubious, as the strength of the bond is often greater than that of the softer materials being
joined. Thus, in this paper some conventional mechanical testing methods are examined in an
attempt to determine a technique for dissimilar metal friction welds, which will give a reliable
quantitative indication of the weld quality. From the considered static and dynamic testing
methods the impact bending test on unnotched and notched specimens are the most sensitive to
find out the small joining defects in the interface.
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Table 1 Chemical composition of base metals(%)
Material | ¢ Si | Man | Cr | Ni | Fe | Al | Mg | Cu | Ti
X 5 CrNi 18 9 <0.07 | <1.00| <2.00] 180 | 0.0 | Rest | — | — | — | —
E-Cu e e e e e e I T
AIMgSi 0.5 ~ Jos~07 — | = | — | <04 Rest jo.4~0.9 <0.05| <0.2
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Table 1 Mechanical properties of base metals

Yield Tensile | Reduction| Impact
Material | stress* strength | of area | value**
(Nmm*) | (Nmm™® | (%) [(Jem™®)
X 5 CrNi i
%o ™ 4| e | | 20
E-Cu(I) 307 313 68 109
E-Cu(l) 265 273 73 146
AlMgsi 238 54 | 54| 29
* Dimension of tension test specimen: l4mmgXx
70mmL

** Impact tests made at 20°C, DVM-specimen
with round notch (Fig. 6b)
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Fig. 1 Hardness distribution of a continnous-drive
bar weld between X 5 CrNi 18 9 and AlMg
Si 0.5, 20mmg
Welding parameter: #=1500min"?, sp=4mm
ve=1mms™!, y=100N mm~2, ¢,=4s.
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Fig. 2 Tensile strength of continuous-drive bar
welds between X 5 CrNi 18 9 and E-Cu(1),
20mme¢, with and without support ring
Welding parameter: #=1500min"!, s;=3mm,
pu=T5Nmm"?, ty=4s
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Fig. 3 Fracture position by impact tension test of
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CrNi 18 9 and E-Cu (1)
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Fig. 4 Bending test fracture face of a continuous-
drive bar weld between X 5 CrNi 18 9 and
E-Cu(1), 20mm¢
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Fig. 9 Impact bending test fracture face of contin-
uous-drive bar welds between X 5 CrNi 18
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