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Friction welding was applied to ductile cast iron, a poor weldability material.
It was carried out using a combination of FCD370 fellow and FCD370/S45C,
which changed the base ferrite microstructure of the FCD370 into pearlite near
the interface. Cementites, martensites, abnormality of spheroidal graphite,
cracks, or inclusions were not observed. All specimens were broken at the base
material in tensile and fatigue test. Through a tensile test after annealing, the
graphite circularity rate of the interface was found to be correlated with tensile

strength.
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Table 1 Mechanical properties

Yield strength Tensile strength Elongation
Material O o2 Os o
0 N/mm20 0 N/mmz20 0 %0
FCD370 286 442 22.9
S45C 406 703 28.0
ooooooo
Table 2 Chemical composition of specimen wt%[J
Material C Si Mn P S Cu Mg
FCD370 3.75 2.30 0.24 0.018 0.011 0.03 0.035
S45C 0.46 0.26 0.68 0.022 0.016 0.06 O
Ooooooooooo
Table 3 Charactristics of nodular graphite
Graphite nodule Mean graphite Vol. of graphite Nodularrity of
count diameter graphite
0 1/mm?d Op mO 0 %0 0 %0
203 225 11.8 80
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0 b0 Rotating bending-fatigue specimen
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Fig. 1 Specimens
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Fig. 2 Distribution of temperature during friction welding in
combination with FCD370 and FCD370
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Fig. 3 Micro-structure of interface
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Fig. 4 EPMA analysis results
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Fig. 5 Relationship between elongation and tensile strength
0 during weldingd

oooooooooooooooooobooooooa
oooooooooooooooooooboooooono
ooooooooobooooooooboooboooooo
oooooooooboobooooooboobooooobooo
ooooboooooboooooboooooboooonoa
gooogoooriooesuonoooonog
obooboooooboobooobooooobooooo
ogooooooooboooooooooobooooooa
ooooooooooooooooooboooooono
ooooooboofOg2soMPall OO0 0O OFCD3700 OO0
o¥oooog
obooobooooobooooooooooboooog
oboooboootoooboooooooobooboooooo
oooooooboboooooooooboboooooaa
ogooooooooooooooooobooooooboo
ooooboooboooooooooooo

126 o©ooO0OO Vol.lm 20010

25
After annealing
20 -
O
o broken at base metal
0 15
=}
i=)
B o
[=2}
.5 10 ®
u ([ ]
5 L L
e O
([ ]
0
250 300 350 400 450 500

Tensile strengtifd MPal O
Ooooooooooooooo

Fig. 6 Relationship between elongation and tensile strength
O after annealingd
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Fig. 7 Relationship between graphite circularity ratre of
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Fig. 9 Didtribution of temperature during friction welding in
combination with FCD370 and S45C
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FCD370 Interface S45C
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Fig. 11 EPMA analysis results
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