2108 &k B REIC 31T D BRI S ORI APEK

[B¢] OffiA =]

(] TE [E#H  (J-TREC)

(J-TREC)

(B il ® (J-TREC)

e s (RS

Expanding use of friction stir welding in railway vehicle manufacture

Kenji HASHIMOTO, Naoki KAWADA, Takeshi ISHIKAWA, Japan Transport Engincering Company
Hidetoshi FUJII, Joining and Welding Research Institute, Osaka University

With expansion of the Shinkansen network, improvement in reliability is required for railway vehicles for safe transport. In
railway vehicle manufacture, the joining technology is significant for manufacturing railway car bodies with high quality joints.
The friction stir welding process provides fewer defect joints, because welding is accomplished in the solid-state. We applied
this welding process to 6 and 3 mm thick A7NO1-T5 extruded alloys used in the construction of the vehicle’s underframe. The
microstructure and the mechanical properties of the joints were investigated. As a result of tensile testing, the ultimate tensile
strength of 6mm thick plate was 389MPa, which is greater than that of MIG welded joints.

Keywords : railway vehicle manufacture, friction stir welding, aluminum alloy, A7N01-T5 alloy
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Table 1 Welding conditions.

Material Tool Back plate Welding parameters
. Shoulder Probe , Rotation Welding
Thz:l_:ri:;lsss Material diameter length Material TC()P 1 )tm speed speed
(mm) (mm) (rpm) (mm/min)
3 12 3 1500 500
Si,N, Si;N, 3
6 16 5.8 600 150

4. #HR
4.1 EEERE (IRE 3mm)

Fig.1 (2 8E 3mm o 8 2% LT — b 6 5 3
1500rpm, HEA A 500mm/min O Feftf TR L /i T
v RABIEE Y Wit~ 7 v A . ot e —
Fa@mbhbmnad ko, E— FICESMREoY » 7L
HmaEash, AYOPER bR, REICKNRN R
WEL RSB OMERGON. F, (it 2 2
WE A TTA, MEREREIC KBRS h Tz 5l
EREOERE, BHoSE®RS 416MPa (2 LT, #EF
1% 376MPa Th 0, ZOEEHLHFDRE [HEF M/
AR X 100 (%) 25t 5 & 90% Cdr o 7.

Fig.l Optical micrograph of 3mm thick joint welded at a
rotation speed of 1500rpm and welding speed of
500mm/min : (a) surface appearance and (b) cross-sections
perpendicular to the welding direction.
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Fig.2 Optical micrograph of 6mm thick joint welded at a
rotation speed of 600rpm and welding speed of 150mm/min :
(a) surface appearance and (b) cross-sections perpendicular to
the welding direction.
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Fig.3 Mechanical properties of 6mm thick joint welded at a
rotation speed of 600rpm and welding speed of 150mm/min.
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