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Effect of Thermo-mechanical Treatment on Strength and
Microstructure of Carburized Steel
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Abstract

Thermo-mechanical treatment process has been
experimentally studied to obtain finer austenite grains
and higher fatigue strength of carburized and quench-
hardened gear parts. A combination of two operations,
a cooling operation to the pearlite transformation
temperature after hot/warm forming and the subsequent
short-time reheating operation to the temperature just
above the austenite transformation temperature, was
effective in refining austenite grains. The final austenite

grain size of 3 to 5um was obtained by the pre-
carburizing method and 15um by the final carburizing
method with SCr420 or SCM420. These grain refining
processes proved to be effective in improving ductility,
toughness and fatigue strength.

This thermo-mechanical treatment process has a
bright prospect of producing gear parts with higher
strength.
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Table 1 Chemical composition of materials used in experiments. (wt %)

Steel C S Mn P S Cr Mo Al N
SCr420 | 022 | 0.23 | 0.73 | 0.023 [0.014 | 1.00 - 0.027 |0.014
SCM420| 019 | 0.30 | 0.81 | 0.016 [0.022 | 1.10 | 0.18 | 0.033 |0.010
As-rolled

Austenitizing temperature before hot rolling ; 1473K
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Fig.3 Specimen (forming method).
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Table 2 Test conditions and specimens of bending fatigue and bending strength test.

Specimen Surface treatement Test condition
2400cpm
Test gear N /The other g
- gear 2. — T
Gear As carburizing ‘ Torque E AT | To,,,
(module 3.25) L
. . 0 Time
(Without revolution) 0.1 Topu
Bending | - Smoothed 82” nand
fatigue i rnaing
specimen _, Shot peeningu o g = 1800cpm
(1)Grinding VR } g o
(2)Grinding S |
Notced ~ Shot peening”” / o 0 Time
specimen - Chemical polishing )
— Abrasive paper
finishing (#1500)
Smoothed w = S
Bending specimen Griding w v=3.3x10"m/s
strength
Notced % §
specimen 40 50
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79, ¢0.6mm, HV800, v = 40m/s, Shot peening time 240s
"o ... @0.6mm, HV800, v = 60m/s, Shot peening time 180s
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