AIGEED ARy MEBMEICENZZER T VI =7 2 o ZHER OB 1

THEEEHEE T
o X

AIEEED ARy MEBEIZENTZ BT VI =7 20 o SR OFHEE T

MR dF R fl =RE OB BTl K WeogE o ER Bk et o\ e

Joint Mechanism of Hot-dip Aluminized Steel Sheet Excellent in Spot Weldability with Aluminum Alloy

Yasunori Hattori, Tadaaki Miono, Takeshi Shimizu, Seiji Sasabe, Tetsu Iwase

Synopsis :

A hot-dip aluminized N added steel sheet provides high joint strength when welded to an aluminum alloy sheet by spot welding. With
respect to joint strength, a study was conducted comparing the hot-dip aluminized N added steel sheet with a conventional hot-dip aluminized
low carbon steel sheet (hot-dip aluminized low carbon steel sheet) and a non-coated low carbon steel sheet (low carbon steel sheet).

When a cross tension test is conducted for a spot weld joint, high joint strength is attained for the joint of the hot-dip aluminized N
added steel sheet and an aluminum alloy sheet. And the joint exhibits a button fracture mode. In contrast, as for a spot weld joint of the
hot-dip aluminized low carbon steel sheet and an aluminum alloy sheet, or as for that of the low carbon steel sheet and an aluminum alloy
sheet, the joint has low joint strength, and exhibits a share fracture mode. At the spot weld joint interface between the hot-dip aluminized
N added steel sheet and an aluminum alloy sheet, there exists a region free of intermetallic compound. In contrast, at the spot weld joint
interface between either two types of steel sheets and an aluminum alloy sheet, intermetallic compound exists all over the region. The
crack at the weld interface caused by the stress during the cross tension test does not extend beyond the region free of intermetallic

compound. It was considered that this resulted in high joint strength and led to not a share but a button fracture mode.
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Fig. 1 Cross-sectional structure of hot-dip aluminized N added
steel sheet.
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Table 1 Spot welding conditions

Welding machine Single phase AC spot welding machine

Electrode Cu-Imass%Cr alloy,
Domed electrode (®6mm, DR40)
Electrode force 29kN

24cycle (60Hz)
13kA (standard condition)
12cycle (60Hz)
12cycle (60Hz)

Squeeze time

Welding current

Welding time

Hold time
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Fig.2 Cross tension strength of dissimilar metal joining of alu-
minum alloy sheet to hot-dip aluminized N added steel
sheet, hot-dip aluminized low carbon steel sheet and low
carbon steel sheet.
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Fig. 3 Relation between weld current and cross tension strength
in dissimilar metal joining of aluminum alloy sheet to hot-
dip aluminized N added steel sheet, hot-dip aluminized
low carbon steel sheet and law carbon steel sheet.
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Fig.4 Fracture mode after cross tension test in dissimilar metal joining of aluminum alloy sheet to hot-dip aluminized N added steel
sheet, hot-dip aluminized low carbon steel sheet and low carbon steel sheet.
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Fig. 5 Cross-sectional structure of spot welding part of alu-
minum alloy to hot-dip aluminized N added steel sheet.
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Fig. 6 Cross-sectional structure of spot welding part at load as for
the cross tension of 1.2kN in dissimilar metal joining of alu-
minum alloy to hot-dip aluminized N added steel sheet.
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Fig.9 TEM micrographs and results of EDX point analysis of
spot welding part of aluminum alloy to hot-dip aluminized
N added steel sheet equivalent to (D position in Fig.5.
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Fig.10 High-resolution TEM micrograph, fast fourier transform
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Fig.11 TEM micrographs and results of EDX point analysis of
spot welding part of aluminum alloy to hot-dip alu-
minized N added steel sheet equivalent to 2 position in
Fig.5.
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Fig.12 TEM micrographs and results of EDX point analysis of
spot welding part of aluminum alloy to hot-dip alu-
minized N added steel sheet equivalent to 3 position in
Fig.5.
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