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Structure and Characteristics of Special Steel RL40
for Flexspline of Harmonic Reduction Gear
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Abstract The materials basic characteristics of structure, austenite grain coarsening and phase transformation point of
RLAO steel for flexpline (/% :0.40C,0.90Cr,1. 85Ni,0.25Mo,0.05Nb,0. 016Ti) has been studied by the quantitative a-
nalysis of optical microscopy and thermal expansion experiment. The results show that the microstructure of the rolled bar is
bainite + martensite, the average grain size of primary austenite is 14.0 pum,and the austenite grain size rating is 9. 0 ~
9.5,and the average standard deviation is 0. 46 ~ 0. 048. The transformation point Ac, is 729 C, Ac; is 769 C , Ms is
28 °C,and the austenite grain coarsening temperature is 1 000 C.
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Material Index Steel RIA40 for Flexspline of Harmonic Reduction Gear, Coarsening Temperature, Phase Transfor-

mation Point
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Table 1 Chemical composition of tested RLAO steel/ %

C Si  Mn P S Cc Ni Mo V Ti
0.40 0.25 0.75 =<0.020 <0.015 0.90 1.85 0.25 0.05 0.016
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Fig.1 Process parameters of thermal expansion test
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Fig.2 Micrographs of hot-rolled bar at 1/2 radius:(a) optical,(b) SEM, (¢) original austenite grain
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Table 2 Average size and rating of original austenite grain

in hot-rolled bar of RLA0 steel
fI8E  FHENRST/pm REEZN/R  FPEHRRERE

Uk 12.4 9.5 0.48
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FH{E 14.0 9.0~9.5 0.47
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Fig.3 Thermal expansion curves of RIAQ steel
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Fig.4 Morphology of austenite grains in RLAO steel heated at;(a) 950 C;(b) 1000 °C and (c) 1050 °C
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Fig.5 Effect of heating temperature on average grain size of
austenite of RIAQ steel
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