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Abstract
It was investigated that two plates of aluminum can be welded by hot extru-shear welding process with extru-shear
welding dies, and that the welding strength and metal flow on the welding section were analyzed by computer simulation
according to the welding variables such as inclined angle of cutter and overlapped length of plates and temperature of
plates. It was known by computer simulation that welding strength on the welding section of plates could be influenced by
the inclined angle of cutter and overlapped length of plates and temperature of plates. And it was known by experiments
that two plates of aluminum can be welded on the end sections by hot extru-shear welding process using extru-shear
welding dies, and that welding strength is the highest when inclined angle of dies is 70°, and overlapped length is 1.2 mm,
and temperature is 520°, when aluminum 5052 two plates with 1.6 mm thickness are used as welding material.
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(a) Setup (b) Initial process
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(c) Middle process

(d) Final process

Fig. 1 Shear welding process by no cutter
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Fig. 2 Die assembly of extru-shear welding process
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Cutter

OL.: Overlapping Length t : Thickness of plate
: Cutter angle EG: Extruding Gap
Fig. 3 Nomenclature of location and shape of cutter of
extru-shear welding dies
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Burr

Fig. 5 Extru-shear welded plate with burr
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Fig. 6 Simulation of extru-shear welding process
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Fig. 7 Result of extru-welding simulation

Table 1 Stress of welded surface ( N/mm?)

Lower Hie
Temperature 520C e
Over-lap | Cutter Fig. 8 Assembly of extru-shear welding dies
P1 P2 P3 | Average
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Fig.10 Welded section according to cutter angle at
T=520C and OL=1.6mm
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Fig.11 Shape and type of bended plates

- Heating temperature. 520T

Good
weld

—_ Heating temperature. 460T

bh&S

Fig.12 Bending test results of welded plates

Table 2 Results of bending test

Temperature
Over-Lap Cutter 460TC | 490T | 520TC
Length Angle (a)
50°
0.8mm 60° X X X
70°
50°
1.2 mm 60° X v A
70° v A O
50° X X X
1.6mm 60° X v A
70° v A O
O :Verygood A:Good V¥ :Bad X: Verypoor

OL=1.6mm, a=60°, T=520TC
Fig.13 Results of tensile test
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Cutter Angle(60°)

Overlap Length
—— 0.8mm
—#—1.2mm
A 1.6mm
= <5= - Raw Mat.
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N
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Temperature, T

Fig.14 Tensile test by overlap length
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Tensile strangth, N/mm?
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50
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Temperature, T

Fig. 15 Tensile test by cutter angle (OL=1.2mm)
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