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ABSTRACT

In this study, behavior of deformation and fracture under static tensile load in friction welded
dissimilar materials, and necking phenomenon occuring at tensile yeilding point were shown.
Fibrous zone with view of macroscope and dimple pattren with a view of microscope were
observed at shear surface.
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Table 1. Chemical composition of material

Material C Si Mn P S Ni Cr
STS304 0.08 1.17 2.28 0.045 0.30 891 24.39
SM15C 0.16 0.21 0.52 0.02 0.35 0.18 0.16
Table 2. Mechanial properties of base metal
=l Tensi -
. Yield ensile Elongation Reduction Vickers
Material Strength Strength (%) (%) Hardness
ov (Mpa) g (Mpa) ° ° (200gr)
STS304 604.0017 731.6298 29.09 77.1994 257
SM15C 630.6178 701.8074 7.03 47.4376 224
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Fig. 3 Shape and dimensions
of tensile test specimen

Fig. 2 Schematic illustration
of friction welding process
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Table 3. Conditions of friction welding

Speci Preheating | Preheating Friction Friction Forging Forging
I;e::;::n Pressure Time Pressure Time Pressure Time
P: (mpa) t1 (sec) P; (Mpa) t2 (sec) Ps (Mpa) ts (sec)
FW, 45 2 100 1 125 0.5
FW: 45 2 100 1 125 0.8
FW3 45 2 100 1 125 1.2
FWy4 45 2.5 125 15 162.5 0.5
FWs 45 2.5 125 15 162.5 0.8
FWe 45 2.5 125 1.5 162.5 2
FW-+ 45 2.5 125 1.5 162.5 3
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Fig. 5 Hardness distribution of friction Weldéd specimen by micro hardness for 200gr.
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Fig. 6 Typical illustration of load-deflection curve
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Fig. 7 Behavior of deformation on load-deflection curve
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Fig. 8 Behavior of distance of fracture line by friction welding condition

e AR 7HgA Ao &, FEHXE Fig. 79 AGA FEFAA S Ale AFHEF ol
B2 9AsFo] 4% MY g nsY Fig 59 H2A=AE detde 3 dxd@qn A4
o

3-3 94¥ &

Fig. 9% vl &td A AHEAE SEMo 9ste] #ag & BAS Aojrt

gukAd 02 STS3049 SM1I5CY A$- AAA FGEEAL Cup and Coned] FE|E zA w3
A AdudE ARFAEAL Zevdn B £ A9 28Y, AU ELY S gdd A
FdoA Dimpledds EAEL JYetiazydn 9F 7HFAIg(Necking EH)AA L ¥k Cup
and Cone® €loll A # &=+ Shear lip zone2 A2 Uel}A] &3 Fibrous zonedto] #&gE ¢
g At

4. 28

STS30474 ¢ SMISCAE Forgingdd st A1g Wsks] 719 olaqtAes, B2A33FsdA
AFARTY 2R EEeteE F99 98 2 H9A 5 E4S AESL 2 A FoF¢ HES
893t oS Ao ' '

1) gurzel A9 HgstSAA Neckingol A7 Aol viste ntAGHA ] 35 FEHAA
Necking®] 2438t B4l AUt &, Neck® 9 AEFL HA7t H1 850 A&eta oo
2 Ay sad

2) FAEANL AXNHoz HAH0HA 54L& Jellla ARAL Fibrous zoned I E,

-165-



A Ho A 9 Dimple pattern®) Yehva glc}.

3) vhEAHAY A FEHAE HEAY FHoA HAAEANE Zn SMISC A&
A saEc

4) €I AN FEXE HGAHAAN HoxE Jdehdia, AN HolFd mat FA3
AU MA3 A FxE EH)

5) o|FviAAHA ¢ ¥HHA Neckinge]l A7l R So|d HNoln FF €73 %l
3l AEY "Wast .

Fig. 9 Fractography of fracture under static tensile strength(x14)
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