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Welded joint strength of extruded aluminum tubes
Yoshihaya Imamurall Kazuo Yonezawal Tohru Hashimura

Using extruded aluminum tubes welded in T and L configurations[ the stiffness and strength of tubular
joints were investigated. The results indicated that simple set-on joining tends to cause partial penetration
and produce low strength joints. An improved joining method known as thé inner through joint” was pro-
posed instead. An pad reinforcement and crossbar addition of aluminum joints with a stiffness equivalent
to that of steel joints were investigated. The weight of aluminum joints and steel joints were compared.

Using improved aluminum joints[] 10020% weight reduction could be achieved
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Table 1 Typical mechanical properties of used materials and
those of welded joints

Tensile Yield Elongation
Base metal srength | strength 9
MPa MPa O
ABNO1S-T5 277 261 12
STKR400 455 295 31
Welded joint Tensile Yield Elongation | Fractured
0 As weldedO strength | strength location
MPa MPa ooo
A6NO1S-T5 A5356-BY 199 125 11 HAZ
STKR400 YGM12 452 288 30 Base metal
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Fig. 1 Welded tube to tube jointsO set-on[]
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Photo.1 Setup for bending component testsCl in-plane bendingC
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Fig. 2 Specimen size and loading direction
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Fig. 3 Notations
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Fig. 4 Result of bending test on set-on joints
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Fig. 5 Deformation of in-plane bending by FEM
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Photo.2 Fracture of weld metal portion subjected to tension
0 Model O Crack from incompletely penetrated portionO
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Photo.3 Distortion of base metal portion subjected to compression
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Fig. 6 Improved joining methodO inner-throughO

O ald A cross section 0 b0 B cross section

s

o

T

[0 dO Appearance of distortion(Mode[ )

004 DODODODODOOOODOOOOO
Photo.4 Cross section in welded portion and distortion of
inner-through joint
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Fig. 7 Comparison of joint strength of set-on with those of
inner-throughO In-plane bendingO
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Fig. 8 Configuration of pad reinforcement
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Fig. 9 Effect of pad reinforcement size on bending stiffness
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Fig. 10 Effect of pad reinforcement size on bending stiffness
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Fig. 11 Comparison of weight of aluminum joints to those of
steel ones
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