201542 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5546 % 55 2 1

doi:10.6041/j. issn. 1000-1298.2015. 02. 052

BF R EE ROV SHEIE R R R

N = k1 NI 2 Wiz 3
EREE  KEHR THE AR
(1L K2 8 HOHLRI G 50 BT A 005, T 3000723 2. SR % BB LR 5, 48 48109
3. RV T K I AL A R A B T % L KT 300384)

T 2 MG 2 MU U 3 S PURIE 2 PRIa AT 00 BB 5 R AL 5 0 B s g 47 T 20, i S 7 3 3 = 8L
Rl B0 G 2 PR AR A TR 2R T S e T S BRI A R RS PR RE S S R LSS H B AT S 80 A R 1 DL BUIR B
B B OC AR o R A 0TH 89S PURDRS BE (R 15 1L 208 B 64T T S PURIURE B9 B8 10URE B2 2 0, 0 E T BIE BEAL A
ROk o 1% AR R IR T LTI S BRI B4 RS B PR A A i, BT LUAE 5 BRI B T A BT BORS B AR B
XEEWE: WAHRPE VUK B ORMERSE Beegn GR%R

hE4ES: THILT. 1 XEkFRiIRED : A X E4S: 1000-1298(2015)02-0351-06

Modeling of Precision Retaining Ability for Slide Guide
of Machine Tool Based on Wear Analysis
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Abstract. Precision and precision retaining ability are core indicators of performance of high precision
machine tool. Guide pair works as the core part of feed system of machine tool and it decides the
machining quality and precision of workpieces. Slide guide is one kind of the most frequently used guide
pair of machine tool. It is a typical sliding friction system and definitely wear is the primary factor to
cause the precision attenuation of the slide guide. The slide guide of machine tool feeds stochastically in
its working process, which leads to the complicated wear behavior of the guide surface. Based on
statistical theory, an analytical model of precision retaining ability of slide guide was constructed with
analysis of the wear characteristics and accuracy attenuation of slide guide under working conditions. The
quantitative relationships between precision retaining ability and its influencing factors, i.e., working
condition parameters, running parameters, material property and wear coefficient were described by the
model. A test bench of precision retaining ability of slide guides was developed. Bench tests of precision
retaining ability with the slide guide samples were conducted to validate the theoretical model. The
maximal relative error of experimental results and calculated results were 22% . It indicated that the
calculated results fit with the experimental results and the model of precision retaining ability was
reasonable. The model can predict the accuracy life of slide guide and it also can provide references for
the tribology design and precision retaining design for slide guide.
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Fig. 1 Schematic diagram of working process of slide guide
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Fig.2 Wear and straightness attenuation of guide way
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Fig.3 Wear of slide guide in feeding process
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Tab.1 Parameters of material property
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Fig.6  Dual nonlinear regression analysis of

pin-on-disc wear test results
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Tab.2 Experimental design and results of
pin-on-disc wear tests
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Fig.7 Test bench of precision retaining ability for slide guide
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