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Friction stir welding was performed using six welding conditions to evaluate the

Received 7 June 2017 mechanical properties and microstructure of the welded zone based on its
Revised 20 July 2017 temperature change in the extruded plate of magnesium alloy AZ61. The welded
Accepted 1 Angust 2017 zone temperature was measured using a thermocouple, and the maximum
temperature ranges for the advancing and retreating sides were approximately

Keywor ‘?S : 210-315°C and 254-339°C, respectively. Depending on the welding conditions,
Magne.smm alloy a temperature difference of more than 100°C was observed. In addition, the
Ex.tn.mon ‘ ' maximum yield strength and maximum tensile strength of the welded component
Friction Stir Welding was 84.4% and 96.9%, respectively, of those of the base material. For the
Temperature measurement temperatures exceeding 300°C, oxidation defects occurred in the weld zone,
Property which decreased the mechanical strength of the weld zone. The microstructure
and texture confirmed that fracture occurred because of the grain size deviation

of the welding tool and the severe anisotropy of the texture of the welded joints.
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Table 1 FSW tool information

Tool shape Taper pin
Tool material SKD61
Shoulder diameter 18 mm

Probe diameter 34 - 6 mm
Probe height 4 mm

Rotation direction Clockwise

Fig. 1 Temperature measurement test of welding zone of friction

stir welding
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Fig. 2 Welding specimen for temperature measurement
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Fig. 3 Welding Specimen for Tensile Testing and Specimen
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Fig. 4 Results of temperature measurement using thermocouple
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Table 3 Tensile test result of weld zone
Table 2 Temperature measurement result Welding condition Ys UTS Elongation
Welding ondition | TC-S(°C) | TC-M(°C) | TC-E(°C) (rpm-mm/min) (MPa) (MPa) (%0)
(rpm-mm/min) AS | RS | AS RS | AS RS Base metal (AZ61) 196.5 310.6 24.5
(a) 400-100 261.3 | 273.8 | 298.1 | 292.4 | 306.8 | 305.2 (a) 400-100 156.36 262.98 5.90
(b) 400-300 236.1 | 252.2 | 254.7 | 269.4 | 258.0 | 270.8 (b) 400-300 166.62 272.11 6.34
(c) 800-100 273.71309.3 | 305.6 | 333.5 | 314.2 | 339.0 (c) 800-100 141.96 291.29 9.86
(d) 800-300 210.2 | 2543 | 249.2 | 271.6 | 254.2 | 266.9 (d) 800-300 148.26 301.05 12.04
(e) 1600-100 276.4 | 304.1 | 307.3 | 311.9 | 315.3 | 321.9 (e) 1600-100 127.46 146.85 1.00
(®) 1600-300 255.51273.4 | 257.8 |1 290.1 | 266.7 | 292.8 (f) 1600-300 153.24 282.71 8.18
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Fig. S5 Fracture of tensile specimen
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Sz
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IR 800/m
(b) 400 rpm-300 mm/min
AS-TMAZ SZ RS-TMAZ
Grain size : 8.16 um Grain size : 10.69 um . Grain size : 9.52 pm

(c) 800 rpm-100 mm/min
Fig. 6 Microstructure of welded section
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; Gr_ai__n size & _5.93 pm

(d) 800 rpm-100 mm/min

AS-TMAZ
Grain size : 11.40 pm

(e) 800 rpm-300 mm/min

SZ

ain size : 14.40 pm

SZ

Grain size : 9.42 pm

RS-TMAZ

() 1,600 rpm-300 mm/min
Fig. 6 Microstructure of welded section (continued)
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