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Figd Friction coefficient of GCr15 steel
u: Non-implanted, o: Implanted N, A: Implanted N+Ti,
v: Implanted N+Cr, ¢: Implanted N+Ti+C
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Fig.5 Friction coefficient of M50 steel
n: Non-implanted, ¢: Implanted N, a: Implanted N+Ti,
v: Implanted N+Cr
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Table1 Wear track area of the GC15 and M50 samples

S Samples ¥} Material EAJELE Implanted species R BEBER{E Averaged wear area /um’
075 GCrl5 None 198.7£5.4

071 GCrl5 N+Ti 66.2 +24.6

087 GCrlS N+Cr 66.6 £2.3

105 GCrl15 N 1383+1.5

081 GCrl5 N+Ti+C 32

M47 M50 None 170.1 £ 6.9

M40 M50 N+Ti 242 +1.8

M37 M50 N+Cr 264 +3.2

M38 M50 N 505 +3.7
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Fig. 6 Result of the 1.5 h corrosion test



98 ¥

R %£31%

34 BRERRTHEE ST

N+Ti HEA GCr15 SR HETERMET A
FIVREE 4375 1 PHI-610/SAMG IR BRGHIRET , Wk ST
RN 300 A/min)E(E 7), B LM NIEGEEH N
T MG N 30%, Z4BITTE O, C 4
RIERE, BTHEAKRELAN 0.15 um,

100

90 +

Atomic concentration / %
g8 & 8 83 3 &
Tt

Sputter time / min

B 7 GCrl5 A N+Ti G R TRES
Fig.7 Auger electron spectroscopy depth profiles acquired
from GCrl15 sample

4 BABEHINGRSRBIFEARR
41 BERELEESG

SHEAJG BIARER R AR ER TLP #AkE 57K
BT AT RE ., REPERAF AR
(Welbull)Z- 77 [P MR )-NCGE A e 501 Ze ikt
Frabetl, GERIE 8 fiFk 3,

99

98

95
90 +

Pi%

N

B8 SWEREANMESS P-N MR
Fig.8 P-N curve of contact fatigue of balls
u: No-implantation, e: Implantation N+Ti
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Dual species implanter and application on gas turbine engine main shaft bearings

WANG Jinhui' LIANG Hua® MING Jianchuan' GUO Qigian' DING Jia' XU Zhigian'
JIN Jie' ZHU Qiliang' BAI Yulan'
1 (Beijing Research Institute of Automation for Machinery Industry, Beijing 100011, China)

2 (Luoyang Bearing Research Institute, Luoyang 471039, China)

Abstract In order to extend service life of the main shaft bearing of turbine engines, GCr15 and M50 steel samples

and bearings were implanted with 100 keV N and Ti ions. Properties of the implanted samples were determined. The

results show that the friction coefficient, wear resistance, corrosion resistance and fatigue resistance are enormously

improved by the N + Ti ions implantation. Implantation uniformity of the balls, rollers and rings of the bearing is over

87%. The implanted bearing has stood the proof by the production enterprise.
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