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Abstract The bearing steel G13Cr4NidModVA (/% : 0. 13C, 4. 13Cr, 3.52Ni, 4. 39Mo, 1.19V) is melted by 6 t
vacuum induction furnace + 1.3 t (@406 mm) vacuum arc remelting furnace, and forged to ®120 mm bar with heating at
1160 °C, beginning forging at =1 140 °C and end forging at =900 °C. The specimen for mechanical properties examina-
tion is quenched at 1 100 °C for 80 min (N, gas cooling), cold treated at —73 °C for 2 h and 3 times tempering treated at
550 C for 2 h, air cooling. The impact value a,, is 27.1 ~39.5 J/cm®, lower than that of requirement of standard i. e.
87.5 J/em®. Tt is obtained by test that due to higher forging temperature, led to § ferrite precipitating at grain boundaries,
the impact value of bar decreases. With optimizing forging process, decreasing ingot heating temperature to 1 110 C from
original 1 160 °C to avoid the 3 ferrite precipitation, the average impact value a,, of bar increases to 113. 6 J/cm®.

Material Index Bar, Bearing Steel G13Cr4Ni4Mod VA for Aviation, Forging Process, § Ferrite, Impact Toughness
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Fig.2 Morphology of impact fracture of steel G13Cr4NidMo4VA ®120 mm bar before optimization (a,, b,, ¢,) and after optimization

(a,, by, ¢;): (a;) (a,) fibre zone; (b;) (b,) shear lip zone; and (c,) (c,) developing zone
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Table3 Mechanical properties of steel G13Cr4dNidMod4VA

®120 mm bar after optimization
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Fig.3 Morphology of structure of steel G13C4NidMod4VA im-
pact specimen, after optimization
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Fig. 4 Effect of conditioning heat treatment on grains in test steel before and after forging:
before forging, ®300 mm bar- (a) heating at 860 C for 145 min, air cooling, rating 6.5;
(b) heating at 900 °C for 145 min, air cooling, rating 7. 0; after forging, ®250 mm bar
( deformation 30% )- (e) heating at 860 C for 145 min, air cooling, rating 6.5; (d)
heating at 900 °C for 145 min, air cooling, rating 7.0
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