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A study on the Fatigue Properties of Boron Steel(AISI 51B20)

Jong Hyung Lee*, Kyung Mo Lee**, and Sung Hun Yoon***
ABSTRACT

Chrome-molybden steel or chrome steel for machine structures has been shown to excellent hardenability
adding boron of a small amount at low carbon steel. These days,boron steel has been used high strength bolt and
wear resistant components of construction equipment. SEM results showed classical fatigue fractures, consist with
surface crack initiation. The specimens were tested repeatedly(9 times) under controlled load rotary bending fatigue
tests. In the study, the fatigue crack initiation as well as fatigue crack growth behavior and the fracture mechanism
were investigated through observations of fracture of boron steel surface(AISI 51B20).
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Table 1 Mechanical properties of specimens

Tensile strength Hardness
bols| @ El ti
Symos (MPa) ongation | urp)
wire rod{ 23 541 225 782
drawing |21.65 636 105 91.0

Table 2 Chemical composition of specimens(wt%)

Material| C Si | Mpn| P S cr | Ni] Cul Ti{ B

51B20 | 021 | 022 | 0.78 [0.012|0.007 | 0.75 | 0.03{ 0.01]0.01¢]0.00z
018 | 015 | 060 0.90
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420 | 023 | 035 | 085 1.20
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Fig.! Configuration of test specimen
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Table 3 Fatigue test results

Diammeter | Bending stress | Load | Number of—l
{mm) (MPa) {(MPa) | cycles{N)

1 10.02 294 200 | 47x10°
2 998 274 268 | 485x10°
3 997 265 257 | 1.18x10°
4 10.05 260 259 | 1.27%10
5 10.03 247 252 | 1.01%10
6 10.00 247 250 | 1.72x10
7 9.95 245 238 | 1.02x10
8 10.03 245 243 | 1.25%10°
9 9.99 235 230 | 1.03x10
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Fig. 3 Ono's type rotary bending fatigue test loading
method
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Fig. 4 Photographs of Wire rod
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Fig. 5 Cleavage facet and cleavage step of SEM
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Fig. 6 Dimple of SEM
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Fig. 7 Photographs of SEM of fracture surface
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