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Abstract: The purpose of this study was to analyze the change in tensile strength characteristics of the weld when the
welding speed and rotational speed of the tool, which are representative variables of the friction stir welding process. The
equipment used in the experiment was Machining Center No. 5. The material used in the experiment is an AA6061-T6
alloy, and a rolled plate with a thickness of 2mm was used. Two experimental variables were selected, the welding speed
of the tool and the rotational speed of the tool. The experimental conditions were selected in the range in which a healthy
weld could be obtained through a preliminary experiment. The welding speed of the tool was increased to 100mm/min,
200mm/min, and 300mm/min, and the rotational speed of the tool was increased to 1000rpm, 2000rpm, and 3000rpm. As
a result of the experiment, the tensile strength increased as the rotational speed of the tool changed at each tool welding
speed. In addition, as the welding speed of the tool increased, the tensile strength of the weld was increased. The condition
with the highest tensile strength of the weld was found to be a tool feed speed of 300 mmymin and a tool rotation speed

of 3000rpm.
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Table 1 Factors and each levels for experiment
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Experimental conditions Fig. 2 Friction stir welding tool
Factor
Level 1 Level 2 Level 3 Table 2 Tool dimensions and specifications
mﬁfn;px; 100 200 300 liEzi0 el
’ Shoulder diameter (mm) 16.0
Rotation speed - .
(rpm), (B) 1000 2000 3000 Pin root diameter (mm) 4.0
Pin length (mm) 1.5
292 AISZE}x| Material STD61 (tool steel)
Fig. 10 & AgelA ARgaF A0 A AlE
= UERHATE AAG6L-T6 THe] nlZamutss e 23. dEM=
42 98] 48 MCT(Machining Center Tooling 2 ol M ARSRE A S AAG061-T6 Fao
System, B VX500)2 Abg&alo] 23S S35k A 7IAA At $ste]l 1 RS 86k
o, AARE <t sk Al S Al E7NA F-Fell T2 ARSE L 9lor, Mgt Siel g
2 Az ST ol Wi, ¥ v2e JhAS Sl Mn, Cr,
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Table 3°] AA6061-T6 TH52] 3184248 e}
Wlem, Table 4 71414 &S HepHATE
Ao A AsE T 2.0 mme] #HEE t
2 100 mm, A= 150 mm= dste], A=aake
2 gg)y] Ao §HE AAESith

60007419 Al-Mg-Si §HoE

Table 3 Chemical composition of AAGOBT-TBWt%)

Al | a | Ti | Mn | Fe | Si | cu | Mg

bal. 035 | 015 | 015 | 0.70 04 0.15 1.2

Table 4 Mechanical properties of AAGDG1-T6

Tensile strength| Yield strength Hardness Elongation
(MPa) (MPa) (Hy) (%)
310 276 107 17
24, NEZH
Fig. 30l npankg-e7d el 718 7dS vepd
oAk FFE AABGOR st A ¥E v
of bl Arielnt m SRR W S el

o] -2 771 §-E(Advancing Slde)JJr 79 3
Wakat o)gbaro] REtQl $-E| - (Retreating Side)
T o, FEFE] 4% ¥ (Bur)

= Retreating
Side

Fig. 3 Friction stir welding process concept

ol
X,
e
inf
X
M
o
S
w
A
)
wo mo mx o 2

Fig. 4 Friction stir welding shape
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Fig. 7 Fractured tensile test piece
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Table 5 Tensile strengths of all experimental conditions

Factors Tensile strength(MPa)
No. W/S R/S
(mmvmin), (A)] (pm), (B) | 1 | Cose2 | Case3
1 100 1000 24262 | 23343 | 24855
2 100 2000 24617 | 227.05 | 240.90
3 100 3000 25453 | 249.85 | 255.67
4 200 1000 267.14 | 261.88 | 26922
5 200 2000 276.65 | 269.83 | 281.61
6 200 3000 28023 | 279.71 | 282.77
7 300 1000 28155 | 27649 | 27027
8 300 2000 287.85 | 281.65 | 291.15
9 300 3000 28037 | 291.04 | 291.19
300,00
280,00

260.00

240,60

Tensile Strength{VMPa)

220,00

200.00
1000 2000 3000 | 1000
(Ris)
100

(Wis)

2000 3000 | 1000
(R/s)
200
(Wis)

Welding Factors

300

(Wis)

B CASE1 W CASEZ ™ CASE3
Fig. 8 Tensile strengths of all experimental conditions
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Factors
No. Weld section
A | B
1| 100 [1000|f
2 | 100 |2000|"
3| 100 {3000
4 | 200 1000
5 | 200 {2000
6 | 200 3000
7 | 300 [1000 [
8 | 300 |2000
9 | 300 3000

1) &9 o°]$%% 100 mm/min, 200
mm/min, 300 mm/min W e} T 3| AEH
1000 rpm, 2000 rpm, 3000 rpm =7 R E
ol A Fek Akl gk & B
Agto] WAEA e Aoz uFHAL)

2) &9 100 mm/min, 200
mm/min, 300 mm/min Z}Z}e] ZAoA FY
314 =7} 1000 rpm, 2000 rpm, 3000 rpm O &
ST E SR AFA=E TUEhe
Bas e ATH

3) 79 o]$4 % 300 mm/min 372 3]

I~ I~
o] FEE
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3000 rpm Z3o] oA &RFE =T}
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