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Abstract: To study the influence of multi-directional forging on microstructure and properties of GCr18Mo mechanical bearing steel, the
microstructure, high temperature oxidation resistance and high temperature wear resistance of unforged specimens, ordinary forged speci-
mens and multi-directional forged specimens were tested and analyzed respectively. The results show that compared with the unforged
specimens, the short strip and granular carbides in the ordinary forged specimen are obviously increased, and the long strip carbides are
obviously reduced and refined, while there are no obvious long strip and short strip carbides in the multi-directional forged specimens, on-
ly a large number of granular carbides. The improvement effect of multi-directional forging on microstructure refinement and microstructure
distribution uniformity is better than that of ordinary forging. Compared with unforged specimens, the oxidation weight gain of ordinary
forged specimens after high temperature oxidation at 500 °C for 80 h decreases by 27. 5%, and the wear volume decreases by 29. 1% after
high temperature wear at 500 °C for 20 min, while the oxidation weight gain of multi-directional forged specimens after high temperature oxi-
dation at 500 °C for 80 h decreases by 66. 9%, and the wear volume after high temperature wear at 500 °C for 20 min decreases by 63. 1%.
Thus, the multi-directional forging significantly refines the internal structure of GCr18Mo mechanical bearing steel and significantly improves its
high temperature oxidation resistance and high temperature wear resistance.
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Table 1 Chemical compositions of test steel

( %, mass fraction)

C Mn Si Cr Mo Ni Cu S P Fe

0.984 0.362 0.327 1.814 0.211 0.134 0. 148 0.008 0.007 £
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Fig. 1 Forging test equipment
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Fig. 2 Schematic diagram of multi-direction forging process for specimens
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(a) Unforged specimen

Fig. 3 Microstructures of specimens

(b) Ordinary forged specimen

(¢) Multi-direction forged specimen
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Fig. 4 Test results of high temperature oxidation

resistance for specimens
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Fig.5 Test results of high temperature wear resistance for specimens

T B 328 TR 1) 5 MBS B AR R — 2508/ )N - 28 500 C
1 RS 20 min S5 EURE Y EEHATL R 6. 6x107) em”,
RPN EE/N T 63. 1%, BEHIENGE] T 5%
W, U R P R e e

Bl 6 A BB e | 3 R e R RN 22 ) R
IRFEZ 500 °C x20 min = i B 88 B 461 5 1 26 1 T
o M 6a FTLLE , KBS R & R B S 1
TR A T R BOIR A Bz A IR IR, R S
JEE, HARBEIRE (B 6a) AHLL, R
R (E 6b) el B e 3R OR PR b, B
ARV, RURE P IR R e B, e I T A e 1S
A THE; Mg (B 6c) miEEHE
FT A BT R POIRGE K, IR — 0 ARk,
TR S I G i — 2P 9, v U T B 0 e A —
RS

Ko plkEm IR BRI U5 iR TS SEM IR

(a) A&

(b) i i iR

(¢) ZIfEEIRHE

Fig. 6 SEM photos of surface morphologies for specimens after high temperature friction and wear

(a) Unforged specimen
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