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Abstract: To investigate the friction and wear characteristics of CrMo cast iron/38CrMoAIA friction pairs used in aircraft
engines, a surface-to-surface contact friction pair model was established using ANSYS finite element software. Transient
wear friction thermal coupling simulation analysis was carried out to elucidate the evolution law of the wear performance
of the friction pairs. Simulation calculations reveals that the outer diameter side temperature and volume wear of the static
ring CrMo cast iron friction surface are relatively high. The influence of contact pressure on frictional stress is more
significant. When the contact pressure is 0.02~0.10 MPa and the friction line velocity is 10~30 m/s, the volume wear
increases with increasing contact pressure and decreases with increasing friction line velocity. The calculated value of the
volumetric wear rate has the same variation pattern as the experimental value, and the numerical difference is small, which
indicates that the wear model can better predict the wear situation of the friction pair.
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Tab.1 Main chemical composition of the CrMo cast iron/
38CrMoAIA friction pair materials

(mass fraction/%)

Materials C Si Mn Cr P Mo Fe
CrMo castiron  3.128 1.681 0.911 0.521 0.033 0.467 92.861
38CrMoAIA  0.379 0.265 0.447 1.494 0.016 0.222 95.880

B S0 R G S 9B (a) S50 R 48 ;(b) #HIR -CrMo %8k 5 (c) 31 #F -38CrMoAIA
Fig.1 Experimental system and physical diagram of the experimental samples: (a) experimental system; (b) static ring CrMo cast iron;
(c) dynamic ring 38CrMoAIA
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Tab.2 Experimental results of the static ring CrMo
cast iron

Friction line velocity/(m-s™)

Friction and wear properties
15 20 25 30

Frictional coefficient 0.08 0.11 0.10 0.10 0.09
Average wear depth/x10°mm ~ 1.67 1.00 1.18 134 1.0l
Volume wear rate/x10°mm* 2,78 1.11 098 0.89 0.56
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Tab.3 Coupling solver settings

Formulation Settings

Formulation Augmented lagrange

Behavior Asymmetric
Detection method Nodal-normal from contact
Auto time stepping On

Time integration On

Step end time 0.001 s
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Fig.3 Wear-friction thermal coupling simulation process
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Tab.4 Friction pair calculation parameters

Physical properties Numerical values
FHTG 1
FWGT 0.5
m 0.83
n -0.52
Average friction radius/mm 65.5
Frictional coefficient 0.1
Wear coefficient 2x10°
Ambient temperature/ C 22
Contact pressure/MPa 0.02, 0.04, 0.06, 0.08, 0.1

Friction line velocity/(m-s™) 10, 15, 20, 25, 30
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Fig.8 Influence of contact pressure and friction line velocity on frictional heat: (a) contact pressure; (b) friction line velocity
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Fig.9 Impact of contact pressure and friction line velocity on frictional stress and deformation: (a) contact pressure; (b) friction
line velocity
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Fig.10 Volume wear under different contact pressures and friction line velocities: (a) contact pressure; (b) friction line velocity
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