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Change of Surface Hardness for Vehicle Component after
Strengthening under Low-amplitude Loads
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Abstract

The change and reason of surface hardness were investigated for vehicle components, which
include the front axle without surface strengthened process and the transmission gear with surface
strengthened process, after strengthening under low amplitude load. The experimental results show
that the variation is almost direct ratio to strength and hardness of the front axle after strengthening
under low-amplitude loads, but it is inverse ratio for the transmission gear. The main reason of surface
hardness variation of vehicle components is that the micro-structure is strengthened and improved. For

the surface hardness variation of vehicle components, the strengthening and fatigue damage exhibit the
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same effect.
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Tab.1 Experimental results of front axle
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Tab.2 Results of surface hardness for front axle HRB
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Tab.3 Results of microhardness for gear

R #Hfis  PERE WEREE/ PR,

st Mpa % MPa v | MEE

851 18

R 860 20

412 6x10* 826 17

412 1.2x10° 830 15

ERE 412 1.8%10° 864 32

412 2.6%10° 840 19

263 1.0x10° 2319 864 11
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2267 815 17

i3 2 288 814 25
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Fig.1 Microhardness at different cycle ratios
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Fig.2 Microhardness at different strengthening times
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Fig.3 Residual strength in different strengthening times
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Fig.4 TEM results of gear ( <12 000)
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