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Defects Evaluation at Lap Joint Friction Stir Welding by Lock-in
Ultrasound Infrared Thenmography
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Abstract Lap joint friction stir welding(LFSW) is an relatively new solid state joining process. A6061-T6
aluminium alloy has gathered wide acceptance in the fabrication of light weight structures requiring a high strength
to weight ratio and good corrosion resistance. Test methods used in this paper, lock-in thermography, a phase
difference between the defect area and the healthy area indicates the qualitative location and size of the defect. In
this paper, the defects detected from the thermal image of mechanical properties for weld were evaluated and
compared by the lock-in infrared thermography technique.
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Table 1 Chemical composition of materials (Wt. %)

Materials Si Mh Mg Cu Cr Fe Al

AB061-T6 060 015 10 022 020 035 Bal

Table 2 Mechanical properties of materials

Tensile Yield

Mechanical Elongation Hardness
roperties strength  strengt (%) (HY)

prop (MPa)  (MPa) °

AB061-T6 359 330 16 125

Table 3 FSW lap joint condition of ABOG1-T6

Pres-sing Titting Welding ;
A - Spindle
Aluminum  depth Rotation Angle speed o)
(mm) (9 o
AB061- Count-erc
. 1801
T6 lockwise 600 0

Fig. 1 Typical weld tool and process parameters
used in the FSW process

L Control PC

frame grabber

Data Acguisition

Thermal response

I Ultrasound generator

Fig. 2 Configurations of ultrasound excited

thermography system
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Fig. 3 Signal processing of lock-In infrared
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Fig. 5 Specimens of lap joint FSW

Fig. 6 Macro structural of lap joint FSW
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(a) Front

(b} Back

Fig. 7 Using pulse thermography images of lap
joint FSW
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{b) Back
Fig. 8 Using pulse-phase thermography images of
lap joint FSW
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Fig. 9 Front and back of the specimen temperature
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Fig. 10 Tensile strength of the specimen location
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