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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, we show how Ferrite- martensite steel is produced by annealing operation, meanwhile
Received 15 February 2017 tensile behavior of resistance spot weld and the effects of the resistance spot welding parameter and
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€ v tensile failure modes in this type of steel will be examined. Design experiments were done by Taguchi
Available Online vy June 2017

statistical method and because of the number of studied parameters and factors, we chose L8 array.
Parameters which could be controlled in resistance spot welding include welding time, the electrical

E:Zi":g:se: spot weld current through the electrodes and the pressure which here is considered as factors affecting the
Weld nugget operation and tensile strength welded factor is examined as a test answer. In order to predict the optimal
Dual phase steel parameters of the resistance spot welding, signal to noise ratio is used in Taguchi statistical method.
Taguchi Generally, spot weld failure occurs in two modes: interfacial and pullout. The results show that by

increasing the diameter of the weld nugget, pullout failure and the pullout with tear sheets becomes
more likely to happen. Results of Taguchi statistical method also show that the impact of the electrical
current parameter of the spot welding machine compared to other properties was higher and it is less
effective with increasing current. As well as SEM images of weld fracture, surfaces have been taken and
the results indicate ductile fracture in pullout mode and cleavage in interfacial mode of fracture.
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Table 1 chemical composition of ST52-3
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C Mn Si Cr

Cu P S Mo W

ST52-3 0.111 1 0.357 0.56

0.325 0.029 0.003 0.008 0.013
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Fig. 3 Microstucture of dual phase steel
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Fig. 6 Optical microscope image of weld nugget and heat affected zone
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Table 4 Tensile strenght and weld nugget diameter of samples in
taguchi method

(MM) Jog> 4SS b (KN) 2iS Cenglin ialejl o Lot

4.7 8.518 1

48 8513 2

5.2 9.317 3

5.2 9.266 4

5.4 9.305 5

5.4 9.425 6

5.7 8.843 7

5.8 9.143 8
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Fig. 9 Signal to noise ratio of current parameter
ol Sad g JUSiw s 9 YU

193

191 | .f/"”’.

Signal to noise
—
o
O
T

185 . | . )

8 ; 10
Time(cycle)

Fig. 10 Signal to noise ratio of time parameter
Obes bl g S s 10 S

7 oplodd VY 0093 AYAZ gy s ()30 Sl (w i

Signal A = SE1 Date :23 May 2016
Photo No. = 64564 Time :16:13:29

EHT = 20.00 kV WD = 15mm

Signal A = SE1 Date :23 May 2016

EHT =20.00 kV WD= 14 mm Photo No, = 6465 Time :16:15:52

20pm ] Signal A = SE1

b EHT = 20,00 kV WD = 14mm

Date :23 May 2016
Photo No. = 6473 Time :16:20:31

Fig. 8 Typical characteristic of the interfacial fracture after the tensile
shear test, (a) overview of the fractured surface, (b) magnified views of
regions B marked in (a), (c) magnified views of regions D marked in
@
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