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Table 1 Chemical composition and mechanical properties

of SUS304 sheet used in this study

C Si Mn P S Ni Cr
0.04 0.53 1.00 | 0.036 | 0.001 | 8.26 | 18.19

Hardness ; f::gteh Yield Stress | Elongation
(HV) (Mpa) (%)
(Mpa)
152 746 271 73
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Fig.2 Schematic illustration for FSSW using probe-less tool

Fig. 3 Load measuring device

[l % 1800rpm, AR 0.015mm, fREFIFR] 1s THER
EiTolo L EoElE = omERE/HRE ENZEh Fig.
4, Fig. 5129, far s ERE R 3HH AR & IR Fr i
BT XA I 7% 0s & LTWD. ZORETORES
DHBH BRI CTh o723, RFEGTOBEARIIEIEIE S
BHLLTFCHY, HIMEICHBENE -, BEAHRCEE
W23 RF—=rbh, YV EE LTS D03, EE
FHOEER RS20 TERR]. INTEIC 2 KO
DTEEL 7 T8 ). WEERSERK EBEbnh by —L
PRI AN ZEENT LE o7 TR ). DL EORERNE S
ni-.

Insufficient load Succeeded Overload

Fig. 4 Appearances of welded specimen
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Fig. 5 Comparison of load fluctuation with the same plunge

depth (1800rpm, 0.015mm, 1s).
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Fig. 6 Adhesion of workpiece to tool surface.
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Fig. 7 Comparison of load fluctuation in case of

adhesion and underload.
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Fig. 8 Schematic illustration of the joining method by

using the prescribed static pushing load.
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Table 2 conditions for joining

Rotation speed [rpm] 3000, 4500, 6000

Position setting load [N] 10, 25, 50, 75, 100
Tool insert speed mm/min 0.5
Time of position keeping [sec] 1.5
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Fig. 9 Results for variable joining conditions

(c) setting load 50 [N] (d) Setting load 100 [N]

Fig. 10 Enlarged views of specimen at tool contact

region (Tool rotation speed 4500rpm)

(c) setting load 50 [N] (d) Setting load 100 [N]

Fig. 11 Enlarged views of tool tip (Tool rotation speed

4500rpm)
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(c) tool rotation speed 4500 [rpm], setting load 100 [N],
unsuccessful joining
Fig. 12 Change of tool contact load (tool rotation speed 4500
[rpm])
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Fig. 13 Tensile test specimen
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Fig. 14 Ultra tensile strength obtained by tensile test
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Fig. 15 Cross sectional observation of joined specimen
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Fig.16 Result of EBSD observation (undeformed region)
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Fig.17 Result of EBSD observation (1/2 of radial direction in

deformed region)
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Fig.18 Result of EBSD observation (center of deformed

region)
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