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SUH35/SUH3

Nam yong Chungl) - Chul Hee Park™

" Department of Mechanical Engineering, Soongsil University, Seoul 156-743, Korea
? Hyundal Technical Institute, 157-487 Gwangmyung4-dong, Gwangmyung-si, Gyeonggi 135-080, Korea
(Received 24 March 2005 / Accepted 2 June 2005)

Abstract : With increasing use of SUH35/SUH3 dissimilar materials for automotive engine valves, it is required that
stress singularities under residual stress on an interface for friction welded dissimilar materials analyzed to establish
strength evaluation. The stress singularity index(\) and stress singularities factor(I) were calculated from using the
results of stress analysis to consider residual stress and loads. The stress singularities on variations for shapes and
thickness of welded flashes were analyzed and discussed. This paper suggested that the strength evaluation by using the
stress singularity factors as fracture parameters, considering the stress singularity on an interface edge of friction welded
dissimilar materials will be useful.
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(Z+5--8-3), Boundary element method(74 Al ~%), Stress singularity index(-3-8 E-¢] 4] X]<=), Stress singularity
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Table 1 Mechanical properties of materials

Mechanical Young,s Poisson,s Coefficient
properties modulus ratio of thermal
expansion
Materials E(GPa) \% (m/m.°K)
SUH3 196 0.3 17.5x10°
SUH35 215 0.3 16.7%10°
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Fig. 3 Normal stress distribution at an interface edge on
friction welded SUH35/SUH3
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Fig. 4 Shear stress distribution at an interface on friction
welded SUH35/SUH3
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Fig. 5 Normal stress distribution at an interface on friction
welded SUH35/SUH3 (AT = 500°C)
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Fig. 8 Normal stress distribution at an interface on friction
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Fig. 10 Normal stress distribution at an interface on friction
weldedSUH35/SUH3 (P=100N/mm)
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Fig. 11 Normal stress distribution at an interface on friction
welded SUH35/SUH3 (AT=700°C, P=100N/mm)
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Fig. 12 Shear stress distribution at an interface on friction
welded SUH35/SUH3 (AT= 500°C)
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Fig. 13 Calculation of stress singularity index at an edge on
friction welded SUH35/SUH3
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Table 2 Stress singularity index and factor for friction
welded SUH35/SUH3(without flash)

Flash |Load | Temp. SUH35/SUH3

() | ) | €O N Ay I I, A r
300 [0.0266 ]0.0096 [0.0021 |0,018 [0.0282 [0.018

0 0 | 500 |0.0261 |0.0097 [0.0036 |0.029 [0.0278 [0.03
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- Table 3 Stress singularity index and factor for friction
welded SUH35/SUH3(with flash)

Flash|Load| Temp SUHS85/SUH3

Y2 ol 002 | COY | Aa I | A r

300 [ 0.0093 | 0.0162 | 183.388 | 4.8427 | 0.0186 | 183.4519

0.1 | 50 | 500 | 0.0094 | 0.0163 | 186.877 | 4.8014 | 0.0954 | 186.4388
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