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Weldability of Al 7075 Alloy according to different tools and welding conditions by
F.S.wW

Seok-Ki Jang’, Jeong-il Jeon™

Abstract : This paper showed mechanical properties and behaviors of macrostructures for specimens
welded by F.S.W according to welding conditions and tool with 6.35mm; aluminum 7075-T651alloy plate.
It resulted in defect-free weld zone in case tool rotation speed was 800rpm, 1250rpm and 1600rpm
respectively that transition speed was changed to 15mm/min, 61lmm/min and 124mm/min with tool's pin
diameter 4omm and 6@mm. The optimum mechanical property, ultimate stress,g =470Mpa was obtained

at the condition of 124mm/min of travel speed with 800rpm of tool rotation speed using full screw type
pin, shoulder dia. 20@mm, pin dia.6emm and pin length 6mm. The full-screw type and the half-screw
type pin showed the similar behaviors of weldability. It is found that the size of nugget was depended
on tool transition speed and tool dimension by macrostructures of the cross section of weld zone.
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Table 3. Friction stir welding conditions of

different tool dimensions & shapes

Table 1 Chemical composition (wt%) of
A17075-T651 alloy
Element . .
Cu|Si|Mg|Zn|Mn|Fe| Ti | Al
wt (%)
Test
1.710.4(2.4|5.4/0.1]0.2(0.04|Bal.
after
Test
1.910.4(2.1/5.1/0.9]0.5(0.09Bal.
Cert.

Table 2 Mechanical properties of Al17075 -
T651 aluminum alloy

Yield Tensile )
Elongation| Hardness
strength | strength %) (V)
0

(MPa) (MPa)
54.0(L) 60.4 16.3 158
50.4(T) 62.0 14.4 156

% (L) : Longitudinal(rolling direction)

(T) : Transverse
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Tool dimension FSW conditions
Name of| Tool |Shoulder| Pin | Pin |Rotation|Transition
pin |shapes| dia. | dia | length| speeds | speeds
(o) |(d)| (mm) (rpm) | (mm/min)
H1~H3 800 15
H4~H6 20 4 6 1250 61
H7~H9 1600 124
HI0 | Half- 15
H11 screw 20 6 6 800 61
H12 type 124
H13 5
H14 15 6 6 800 61
H15 124
F1~F3| Full- 800 15
F4~F6 | screw 20 6 6 1250 61
F7~F9| type 1600 124
Ex) H3 @ half screw type; shoulder dia.
20pmm; pin dia. 4dmm; pin length 6mm;
rotation speed 800rpm; transition speed
124mm/min) .
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Fig. 3 Comparison of micro vickers hardness
profiles on the cross—section of the
welded zone according to welding
conditions using pin of half screw
type (tool's dimension : shoulder dia.
20pmm; pin dia. 4¢mm; pin length

6mm) .
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Fig. 4 Comparison of micro vickers hardness
profiles on the cross—section of the
welded zone according to welding
conditions using pin of half screw
type (shoulder dia. 20 dmm; pin dia. 4
¢dmm; pin length 6mm) and rotation
speed 800rpm
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Fig. 5 Comparison of micro vickers hardness
profiles on the cross—section of the
welded zone according to welding
conditions using pin of half screw
type (shoulder dia. 15¢mm; pin dia. 4
¢émm; pin length 6mm) and rotation
speed 800rpm
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Fig. 6 Comparison of micro vickers hardness
profiles on the cross—section of the
welded zone according to welding
conditions using pin of full screw
type (shoulder dia. 20¢; pin dia. 4
¢ ; pin length 6mm).
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Fig. 7 Comparison of tensile stress, 0.2%
offset yield point and elongation(%)
of the weld joints according to the
welding speeds and the transition
speeds with half screw type tool of
shoulder dia. 20 dmm, pin dia. 4 dmm,
pin length 6mm.
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(a) Rotation speed 800rpm

Fig. 13 Welded transverse cross—section
macrostructures according to the
welding speeds and the transition
speeds  with  half screw  type
tool (H10-H13) of shoulder dia. 20¢
mm, pin dia. 6dmm, pin length 6mm.

800(rpm) /124(mm/m|n)

(a) Rotation speed 800rpm

Fig. 14 VWelded transverse cross—section
macrostructures according to the
welding speeds and the transition
speeds with half screw type
tool (H13-H15) of shoulder dia. 15¢
mm, pin dia. 6dmm, pin length 6mm.
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1600(rpm) / 124(mm/min)

(¢) Rotation speed 1600rpm

Fig. 15 Welded transverse cross-section

macrostructures according to the
welding speeds and the transition
speeds with full screw type tool of
shoulder dia. 20dmm, pin dia. 6 dmm,
pin length 6mm .
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