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Fig.1 Simple model of guide
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Table 1 Main performance parameters of

prototype guide rail and lubricating oil

28 Kl
¥ p/ (kg m™) 870
TS JIZEEE 7/ (Pa- s) 0.07
TR o/um 10
MMM of (J- kg ' C71) 2000
TV FREE L/ (W-m™- )| 0.13
FHEE V/(m-s™) 0~2
FEIRE T/°C 30
S py/ (kg m™) 7850
WAL E/Pa 2.1x10"
THAALE » 0.3
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Table 2 Level of microtexture shape parameter factors and results

C/um
0.35
0.50
0.50
0.65
0.50
0.35
0.35
0.65
0.65
0.65
0.35
0.50
0.50
0.80
0.35
0.65
0.65
0.65
0.20
0.50
0.35
0.50
0.50
0.50
0.50
0.50
0.65
0.50
0.35
0.50
0.35
0.50

D/um

220
200
200
180
200
220
180
220
180
220
180
200
240
200
220
220
220
180
200
200
180
200
200
200
200
200
180
160
180
200
220
200

Ejum | JREKJEE /Pa BRI A
120 105245.98 0.109
150 105075.69 0.113
150 105075.69 0.113
120 105430.20 0.118
150 106251.14 0.106
180 103863.55 0.112
120 103597.52 0.117
120 108376.45 0.111
180 104204.86 0.115
180 107066.52 0.106
180 103411.99 0.108
150 104817.86 0.116
150 105765.42 0.112
150 107330.94 0.112
120 103955.73 0.119
180 104532.25 0.118
120 106686.30 0.115
120 107644.11 0.108
150 102361.60 0.115
150 103601.93 0.120
180 102573.98 0.119
150 105075.69 0.113
150 105075.69 0.113
150 105075.69 0.113
210 103964.88 0.112
150 105444.63 0.109
180 105522.27 0.111
150 104395.60 0.114
120 104338.69 0.114
90 106509.51 0.115
180 103120.04 0.115
150 105075.69 0.113
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Table 3 Design of distributed parameter test and results

4% | Fum | Glum | H/(°) HREL R /Pa R/ BRI A
1 3000 | 1000 90 111265 41.44 0.132
2 3000 | 1000 0 112696 40.90 0.126
3 3000 | 3000 45 111519 40.71 0.124
4 5000 | 3000 0 111032 41.85 0.136
5 1000 | 1000 45 113590 39.77 0.103
6 3000 | 3000 45 111519 40.71 0.124
7 1000 | 3000 90 111228 41.44 0.132
8 5000 | 3000 90 111059 41.85 0.138
9 5000 | 1000 45 111495 41.40 0.131
10 3000 | 3000 45 111519 40.71 0.124
11 3000 | 3000 45 111519 40.71 0.124
12 3000 | 5000 90 110856 41.85 0.137
13 3000 | 5000 0 111992 41.85 0.136
14 3000 | 3000 45 111519 40.71 0.124
15 5000 | 5000 45 111724 41.71 0.136
16 1000 | 3000 0 112282 41.00 0.126
17 1000 | 5000 45 111229 41.43 0.132
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Fig.10 Response surface of distributed parameter factors on oil film performances
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Multi-Objective Optimization Design of Micro-Texture of
Sliding Guideway in Machine Tool

YU Yinghua, WANG Zhiqun,YAO Jinlong, XU Ping
(Liaoning Technical University, Fuxin 123000, China)

[ABSTRACT]

To explore new ways to meet the requirements of high load-bearing, high-precision and high-precision

retention of its guide rails by CNC machine tools, it is proposed to prepare an elliptical opening offset parabolic micro-
texture on the surface of the sliding guide rail. The rectangular sliding block guide rail pair is selected as the research
prototype, and its bearing compression force, attrition modulus, exotherm and outside contact stress in the state of
exhausted oil are analyzed by the CFD method. Based on the response surface theory, CFD is took on the effect of micro-
texture shape arguments on the bearing pressure and attrition coefficient of the guideway was researched, and the optimal
micro-texture shape parameters were optimized. On this ground, the effect of the micro-texture distribution arguments on
the bearing pressure and attrition modulus of the guideway was researched. The influence law of temperature rise and the
optimal micro-texture distribution arguments was also researched. Finally, the load-bearing pressure, friction coefficient
exotherm and contact stress in the state of spent oil of the optimal characteristic parameters of the micro-texture guide rail
are simulated and analyzed. Comparing the results with the relative performance of the prototype guide rail, the results
show that the new micro-texture can increase the pressure bearing strength of the guide rail in the lubricated state by
15.15%, and reduce the friction coefficient, temperature and contact stress in the depleted state by 26.43%, 7.94% and 8.09%.
Keywords: Sliding guide way; Micro-texture; Optimized design; Bearing pressure; Friction coefficient; Temperature;
Contact stress
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