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ABSTRACT

In this study behavior of fatigue crack and fatigue fracture is observed under rotary bending
fatigue testing in friction welded dissimilar materials. Fatigue fracture most occurred in SM15C

heat affected zone around Interface.

In case of fatigue test, stress is reduced the position of fatigue fracture gradually moves to the
welded Interface. Micro crack of heat affected zone surface on SMI15C is observed at any different

stress.
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Table 1. Chemical composition of material

Material STS304 SM15C
C 0.08 0.16
Si 1.17 0.21
Mn 2.28 052
0.045 0.02
S 0.30 0.35
Ni 8.19 0.18
| Cr 24.39 0.16

Table 2. Mechanical properties of base metal

Material STS304 | SM15C

Yield Strength oy 604.0017 | 680.6178

Tensile Strength a3 731.6298 | 701.8074

Elongation(%6) 29.09 7.03
Reduction(%5) 77.1994 | 47.4376
Vickers Hardness (200gr) 257 224
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STS304 : L=105 mm
SM15C : L=110 mm

Lm

Fig. 1 Specimen for friction welding

Fig. 2 Friction welded specimen by dissimilar

materials
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Fig. 3 Schematic illustration of friction welding
process
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Fig. 4 Rotary bending fatigue testing specimen
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Table 3. Condition of friction welding

Preheating Pressure P1 (Mpa) 45
Preheating Time ti (sec) 2
Friction Pressure P2 (Mpa) 125

Friction Time t; (sec) 0.7
Forging Pressure P3 (Mpa) 150
Forging Time t3 (sec) 25
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Fig. 5 Microstructure of Interface and SM15C
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Fig. 6 Hardness distribution of friction welded

specimen by Micro-Vickers hardness
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Fig. 7 Diagram of S-N curve
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Fig. 8 Fractography of fatigue fracture under

variable stress
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line of SMI15C
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