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Development of practical friction stir welding technique for small and medium enterprises
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Fig., 1 Appearance of FSW machine used in this report.
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Column Al-R

Fig. 2 (a) Appearance of metallic parts supply device
and (b) schematic illustration of a chassis of the device,
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Fig. 3 Macrograph in a joint section.

Table 1 Tensile properties of hase material and
FSWed material

Proof Ter_ms:le Elongation Jo}nt Fracture
stress | stress efficiency ortion
(MPa) {(MPa) | (%) ) | P
Base metal | 201 228 54 - -
FSW joint 99 163 149 72 Stir zone
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Fig, 4 Schematic illustration of a welding method in right-
and-left colurnns.
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Fig. 5 Schematic illustration of a reviewed welding
method in right-and-left columns.
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Fig. 6 Schematic illustration of a welding method he-
tween a column and a base.
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Fig. 7 Appearance of a metallic parts supply device de-
veloped in this study.

| FSW joint line

AAEHOL I, BEYIARESETESHT- 10
3.2.2 THLEEIOES (Fig 2 1@ Joining Area 2)
THOBETHMALEAFEERIALT, XELHfoR

BET-1, OEATEE Fig. 6 KR d, BEARICRT

oy P ERBRUTEELL, —7F, BAE~0RECHALT,

XHEMOERAD & & LM, THEATESIC Y ER

GTRHEBEL, BMEE— BT s nhicElEY ST

BINCEE 2 ¢/, g4, BARBEAUFACLLELED

FTRAEET A0, BEahRSE—css X 3EES S

ERES ¢ TEAFT -0 L O RCHEBI B £ -

7oER, Fig 7AORT L BEERCENER TR 2
b ECRREER R RS 5 C S IcRITL 2, M, Ky

AUT & BT RIS RRIRAS A - o,

551

i Spile
Fig. 8 Fabrication example of the traditional water-cooled
plate.
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Fig. 9 lustration of water-cooled plate manufactured in
this study.
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Fig. 10 Macrographs in lap joint section. (a) 60Crpm, 200 mmy/min, (b) 1200rpm, 400 mm/min, (¢} 1800 rprm, 600 movmin.

Welding direction A B

Fig. 11 Appearance of a shear specimen,
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Rotation speed : 1200 spm
Welding speed : 400 mm/min
Welding force : 9800 N
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{o probe circumference : 2 mm

Fig. 12  Water-cooled plate manufactured by FSW.
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Table 2 Compression strength in various welding conditions
Distance from Max. water Shape deformation of joint line
Sample wall surface pressure Failure of sample
(mm) (MP2) Straight portion Curve portion
1 1 25 O O Not failed
2 2 23 O O Failed
3 4 17 O O Failed
O

Fig. 13 Macrograph in lap joint section after pressure
test.
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