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An Experimental Study on Fatigue Behavior
in  Welded SM45C Steel Rod

Yong-Bok Lee and Jae-Keun Jung
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), Heat Affected Zone(<€ < &%), Base Metal Zone(X #]%-), Compressive Residual
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Abstract

For this study, SM45C steel rods using generally for power transmission shafts and machine
components was selected and welded by butt-GMAW method. And then it was studied about estimation
of fatigue strength and the region of infinite life by Haigh diagram using Goodman's equation. Fatigue
strength in weld zone presents highly in order of the boundary between deposited metal zone and heat
affected zone, deposited metal zone, heat affected zone. This result agrees with distribution of hardness
in weld zone. Fatigue strength in base metal zone presents highly compared with weld zone in low
cycles between 10! cycles and 10°cycles, but it presents the lowest fatigue strength on the order of

heat affected zone in the vicinity of 10%cycles. It is the result that the first high compressive residual
stress distributed by drawing process of the steel rods is released and the base metal is softened by

alternating stresses. The region of infinite life by Haigh diagram presents highly in order of the
boundary between deposited metal zone and heat affected zone, deposited metal zone, heat affected
zone. From this results, it is demanded that the stress for safety design of machine components using
SMA45C butt-welded steel rods must be selected in the region of the lowest infinite life of heat affected
zone.
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Table 1 Mechanical properties of base metal

Mechanical properties

] Yield Ultimate | Hardness | Elongatio
Material strength | strength | number n
(MPa) | (MPa) (Hy) (%)
SM45C 666 721 205 18

Table 2 Chemical compositions of base metal

Chemical compositions(wt,%)

Material C Si M = S

SM45C | 0.43 0.27 0.44 0.03 0.035

Table 3 Welding conditions by GMAW

Diameter Gas
Number | Current | Voltage .
of wire flow
of pass (A) V) .
(mm) (4 Imin)
1 200 24 1.2 14
2 220 26 1.2 14
3 260 26 1.2 14
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