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Friction Stir Spot Welding of Steel Alloy

Chang-Yong Lee, Don-Hyun Choi, Yun-Mo Yeon, Won-Chan Seo and Seung-Boo Jung
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Fig. 1 Visual schematic of the three-step friction
stir spot welding process
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Fig. 2 Top and bottom surface after friction stir
spot welding of low carbon steel (a, b)
and galvanized low carbon steel (c, d)

W 883 ¥ 9RE HdFe a9t} Fig. 2-a,
boll Al Bol upe} o] ol oz 9, ofell EHe
Aeigo] FRsH 45 B AvaRY uEd 3
W 2R FEE= 5ol @ 4 Ut oA
gutd o Agd rEAE ddFel Flte =
Z, B A A7l A5, E AY Zolvt 318
% & IH ot 1SS oS 2lgka, AA
A%E JERAT AN oldE e A &
off AslZo] AASR] YTt ojALZ Hol AR
Holl =54 ofdd] o3 TH Akslrl WAHE Ao

o 2o 4y e

32 s o|M =3
& g9 Yool wet 1 dYe] 2
Al Azt Ho] HH A5 FHY wie}h UaRle]
—'—ZROF— E(bolt)d ¥ W Z2 FIF WA 237

TFEol 2EAa, oA HE de9] Aolx 7
e AoR ‘Qi’%?@ A}, 0}311—4 Fig. 3& #gg
48 % ARt} 3R Afolm, HEF T 99
7] 2 gy & E.@*r*q'l?) Fig. 3-b& A
B °§5 b x] 2 A (base metal) 24 AWE
9] HgolE ZFo] #AHY Fig. 3c& FFT
A 2F 10mm ojuje] FH R AE d9FT 23
< JERIQTE 2Ao] vjE] Az3e] dolrt i F
7vet Yelo] 2ol AL, ZFRAVE HE F
ez Ag #2E + It Fig. 3de § A

A AgAoR JAX Jee v AT adgnel

A vz

r°1_.

0,

557



14

o4 HAEd 298 gy

A AR

Fig. 3 Microstructures of friction stir spot welded
low carbon steel a) transverse cross section,
b) base metal, ¢) heat affected zone, d)
transition zone, e) thermally and mechanically
affected zone
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Fig. 4 Microstructures of friction stir spot welded
AHSS(M190) a) Base metal, b) transition BM
to intercritical region, ¢) TMAZ
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Fig. 6 Tensile shear fracture load of low carbon
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Fig. 7 Tensile shear fracture load of galvanized
AHSS with bonded area
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Fig. 9 Transverse photo micrograph of a friction
stir spot weld in hot-stamped boron
steel: (B) A microhardness map of the
same friction stir spot weld.
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