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Friction Welding of DCI Pipes
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Friction welding is one of joining method; it has many applications on various industries. However, spheroidal graphite cast iron
used for the DCI pipes is hardly applied. Because, brittle phase (cementite) is formed and spheroidal graphite is deformed. In the case
of cast iron known to be a poor weldability, it is necessary for maintaining the mechanical properties to not to formed cementite and
deformed graphite and to decrease the HAZ (heat affected zone).

In this paper, we have obtained the welding method of DCI pipe ( ¢ 150) without spoiling its ductility by following condition; friction

pressure is 40MPa and upset pressure is 50MPa. In addition, by increasing of Si contents the ductility was improved.
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Fig. 3 Cycle of friction welding
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Table 1 Chemical composition of DCI pipe
mass %

C Si | Mn P S Mg
36 | 1.7 | 02 | 0.03]0.01 | 0.03
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Table 2 Condition of experiment
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Table 3 Result of experiment

ABR Vi 77ty b EEA | BURIE | BB
No. Py MPa t1s P, MPa t2 s mm mm mm

1 10 86 20 BKERH

2 20 61 30 6.2 0.4 10.4

3 30 21 40 10 59 0.3 5.2

4 40 15 50 6.1 0.2 3.5

5 50 25 60 6.6 0.2 6.9

6 60 19 70 6.7 0.2 5.4
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BAE Table 4 Result of tensile test
l} 2 ) Ao | Bl | O
= No. MPa %
R | P, s e | et | B e
g2l |
15 2 476 0.7
20 3 468 7.2
4 478 10.2
6 SlREERA
Fig. 6 Specimen of tensile test 5 A75 5.6
6 469 6.6
x5 HERER
Table 5 Result of experiment
A | SUME mass% R 7Ty k| RER | BE | B
No. [l | FEEM | Py MPa| s |[PoMPa| tos mm mm mm
1-1 1.7 1.7 15 6.1 0.2 35
1-2 2.0 2.0 40 13 50 10 5.8 0.1 3.0
1-3 25 25 12 5.9 0.1 2.8
1-14 3.0 3.0 14 5.7 0.0 2.9
2-1 1.7 2.0 12 5.8 0.2 3.2
2 -2 1.7 2.5 40 12 50 10 5.7 0.2 3.0
2 -3 1.7 3.0 15 5.8 0.2 3.1
Si : 2.0mass% Si : 2.5mass% Si : 3.0mass%
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Fig. 7 Microstructure
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Table 6 Result of tensile test

A [ SIRRIE | MO
No. MPa %
1-1 478 10.2
1-2 452 11.3
1-3 465 12.7
1-4 488 13.3
2-1 457 11.3
2-2 473 12.5
2-3 478 12.2
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