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Dig and removal part Asphalt road

Dig and removal part Asphalt road

(a) New developed friction welding
construction method.

(b) Current EF saddle construction method.

Fig.1 Comparison of new developed and current construction method. unit: mm
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Fig.2 Relation between branch pipe and main pipe friction welding specimen.
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Tablel Friction welding conditions.

Friction Upset Rotational Upset
force, force, speed, time,
F1 (N) F2 (N) N (s tz ()

70,100,200 | 70,100,200 | 30,40,50,60 60
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Fig.3 Appearance of tension test specimen.
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Fig.4 Relation between moved quantity of main pipe and
position of tip of branch pipe. (F=200N, N=60s1)
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Fig.5 Appearance of branch pipe friction welded joint.
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Fig.6 Appearance of longitudinal section of branch pipe friction welded joint.
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Fig.7 Results of tension test.
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Fig.8 Appearance of broken tension test specimen.
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Table2 Result of tension test.

Tensile strength Elongation
(MPa) (%)
Joint 18.0 700
Base
metal 18.6 600
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