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Simulation Optimization Design of Surface Finish Types for Inconel
718 Alloy in Finite Element Method

QI Xiao-hua, WEI Guan-yi, WEN Xiao-juan

(Zhengzhou Railway Vocational & Technology College, Zhengzhou 451460, china)

ABSTRACT: The work aims to further improve tribological properties and carrying capacity of micro-textured surface, and
study the law of effects of different dimples combined distribution on surface properties. Finite element simulation technology
and single factor design were used to analyze and compare effects of micro-textured surface textured with all hemispheric dim-
ples, square dimples and triangle dimples on tribological properties of Inconel 718 alloy. Law of the effects of different mi-
cro-textured surfaces on bearing capacity and friction coefficient of oil film was analyzed and obtained. The micro-textured sur-
face textured with all three dimple shapes exhibited the best bearing capacity. And the micro-textured surface with hemispheric
dimples and square dimples had the minimum friction coefficient. For the Inconel 718 high-temperature alloy surface textured
with modified dimples, the bearing capacity of oil film can be improved significantly, which is beneficial to the formation of
complete oil film. Combined distribution of different dimple shapes has great significance on tribological properties and bearing
capacity of material. Moreover, the gap among friction coefficients of different micro-textured surfaces narrows as the velocity
and load increase, which implies that dimple shapes and combined distribution have weaker effects on tribological properties.
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Tab.1 Main mechanical properties of Inconel 718

high temperature alloy

Density Elasticity Yield Poisson's ratio
p/(kg'm™) modulus E/GPa  strength/MPa I
8240 199.9 550 0.3
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Tab.2 Dimple shapes and combinatorial distribution
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Fig.2 Simplified schematic diagram of finite element model

Pl 3 Sy MR B — WIS ) R (B —
B . e m =My ), wLUE I, 7EMBTXK L,
i LU EEpARY St ifpi i/ NIB VN | |LIB WS U R 19 S I iil L S A WA DA S
UG HT  o JT LA TMIISE A 7 A A ) fk v ) 2l TR 2%
JO7 B 7 A ol R T R, DT 396 it i B 7R 2 R T
i e T ) T R RE

Oil ﬁlm

1470
1460 | o%e,
O:.l .
z 1450 + . " to.
g Pattern 1 ‘.“«‘ . .
2 1440 of « A"
5 L L mmg
a8 *n <1 NP "
g 1430 ':.l4< <
g 1420 o 4 Pattern 2
°© ""l. of Paitern 3
“ attern
1410 + il
1400 . . L L .
0.55 0. 6 0. 65 0.7 075 08 0.85 0.9 095

Position/mm

P30 B g DIl A 5 ) R

Fig.3 2D oil film pressure in typical single dimple area
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surfaces textured with hemispherical dimples
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Fig.6 Comparison of mean friction coefficient f for different
micro-textured surfaces: (a) variation curve of mean friction
coefficient as a function of velocity; (b) variation curve of
mean friction coefficient as a function of load
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