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Table 1 Exper mental scheduleand resultsfor convex smple
Experi A B ¢ D d W ea:( 1rate/ FriZt2 ion
i : T !
ment Na Size/im D istance/tm v/r- min pAN W ear w idth/tm L3N - min- 2 coeff icient
1 1(300) 1(550) 1(140) 1(13) 1324 1710861 Q 0764
2 1(300) 1(550) 1(140) - 1(7) 955 1172421 Q 2689
3 1(300) 1(550) - 1(80) 1(13) 1131 1056266 Q 1658
4 1(300) 1(550) - 1(80) - 1(7) 733 526287 Q 4045
5 1(300) - 1(350) 1(140) 1(13) 1222 1338038 Q 1150
6 1(300) - 1(350) 1(140) - 1(7) 859 850308 Q 3577
7 1(300) - 1(350) - 1(80) 1(13) 1065 879389 Q 1993
8 1(300) - 1(350) - 1(80) - 1(7) 607 297901 Q 4475
9 - 1(200) 1(550) 1(140) 1(13) 1359 1853732 Q 0595
10 - 1(200) 1(550) 1(140) - 1(7) 989 1303846 Q 2543
11 - 1(200) 1(550) - 1(80) 1(13) 1170 1171451 Q 1325
12 - 1(200) 1(550) - 1(80) - 1(7) 772 615537 Q 3878
13 - 1(200) - 1(350) 1(140) 1(13) 1268 1498378 Q 0998
14 - 1(200) - 1(350) 1(140) - 1(7) 897 969479 Q 3405
15 - 1(200) - 1(350) - 1(80) 1(13) 1093 951730 Q 1817
16 - 1(200) - 1(350) - 1(80) - 1(7) 681 421443 Q 4218
17 0(250) 0(450) 0(110) 0(10) 1018 996500 Q 2453
18 0(250) 0(450) 0(110) 0(10) 1010 972879 Q 2476
19 0(250) 0(450) 0(110) 0(10) 990 915500 Q 2351
20 0(250) 0(450) 0(110) 0(10) 992 921131 Q 2331
: : ;t ( 1). 1
X1 X2Xs Xa
L 16(2%) 124 8 Steal bl
[10]
M o= 4 20 :
# — I,.. —_ Sample
45" 34 mm % 2 —
— + —
21 mmx 11 mm. , o/
20min, 10min, <
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Table 2 Coding factors
2 (x7) z1 z2 z3 Z4
! Size/tm D istance/tm v/r- min ¢ p/N
z1i(- 1) 200 350 80 7
z2(+ 1) 300 550 140 13
20;(0) 250 450 110 10
Aj 50 100 30 3
Coding equation x1= Ty X2= "0 x3= " xa= "
3
Table 3 M utual coding factors
Exp. No X0 X1X2 X1X3 X1X4 X2X3 X2X4 X3X4
1 1 1 1 1 1 1 1
2 1 1 1 -1 1 -1 -1
3 1 1 - 1 -1 1 -1
4 1 1 - -1 -1 -1 1
5 1 -1 1 -1 -1 1
6 1 -1 1 1 -1 1 -1
7 1 -1 -1 1 1 -1 -
8 1 -1 -1 1 1 1 1
9 1 -1 -1 1 1 1 1
10 1 -1 -1 1 1 -1 -1
11 1 -1 1 -1 -1 1 -1
12 1 -1 1 -1 -1 1
13 1 1 - 1 -1 -1 1
14 1 1 - 1 -1 1 -
15 1 1 1 -1 1 -1 -
16 1 1 1 1 1 1 1
17 1 0 0 0 0 0 0
18 1 0 0 0 0 0 0
19 1 0 0 0 0 0 0
20 1 0 0 0 0 0 0
5 + 2 6891x 10°x4+ 3 5349x 10°x2xs (3
. (3 Q o1,
2
99%:; ,
' 3 (3,
y= - 7 0829x 10°- 1 1927x 10°x zi+
21 8 117x 10x zo+ 4 65% 10’ z3
4 b, + 8 9637x 10°x z4+ 1 1783x 10X z2zz  (4)

y= 1 0212x 10°- 5 9633x 10+

(4)

1 3773% 10°x2+ 2 9857x% 10°s 74 23 71 Z2,
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Table 4 Regression coeff icients
Exp No X0 x1(z1) x2(z2) x3(z3) x4(za) X1X2
Djj 20 16 16 16 16 16
B 1j 2 0423x 107 - 9 5413x 10° 2 2037x 10° 4 7771x 10° 4 3026% 10° - 3336 72
baj 1 0212x 108 - 5 9633x 10* 1 3773%x 10° 2 9857x 10° 2 6891x 10° - 208 54
Sij 2 08551x 1013 5 68973x 10 3 03528x 10 1 42627x 1012 1 15704x 102 6 95856% 10°
F1j - 36 31 193 73 910 31 738 48 Q 00044
[oT} - Q 01 Q 01 Q 01 Q 01 -
D 2j 20 16 16 16 16 16
B 2 4 8741 Q 1572 - Q 4136 - Q 7688 - 1 853 Q 0058
b2; Q 243705 Q 009825 - Q 02585 - Q 04805 - Q 115813 Q 000363
S2j 1 18784 1 544x 10 3 1 069x 10 2 3 694x 10 2 Q 2146 2 103x 10 ©
F2i - 29 48 204 08 705 11 4096 21 Q 04
00 - Q 05 Q 01 Q 01 Q 01 -
5
Table 5 Regression coeff icients
Exp. No X1X3 X1X4 X2X3 X2X4 X3X 4
D 1j 16 16 16 16 16
Bij - 1 5349% 10° - 27349 5 6558x 10° 45812 - 92712
byj - 9593 08 - 1709 32 35349 2863 26 - 5794 5
Sij 1 47243x 10° 4 67484% 107 1 99925x 10%° 1 31172x 108 5 37222x 108
Fij Q 94 Q 030 12 76 Q 08 Q 34
04j - - Q 05 - -
D2 16 16 16 16 16
B2 - Q 0294 Q 0088 - Q 0942 Q 0904 Q 1116
b2 - Q 001838 Q 000550 - Q 005888 Q 005650 Q 006975
Sy 5 402x 10" ° 4 840% 10 © 5 546x 10" 4 5 108x 10" 4 7 784x 10" *
F2j 103 Q 09 10 59 9 75 14 86
o] - - Q 05 Q 10 Q 05
. Z2Z3 y= Q 946+ 1 965x 10" “x zi-
, 6 076x 10 “x zo- 1 494x 10 °x zs-
7 265% 10 °X za- 1 963x 10 °x zoza+
22 1 883x 10 °X zoz4+ 7 750x 10 °X zsz4  (6)
i (6)
. Z4a 73 Z2 Z1,
y= Q 243705+ 9 825x 10" *x:- _
-2 - 2
X - X -
2 585% 10 °x2- 4 805% 10" °xs 2223 2074 2374
Q 115813xs- 5 888x 10" °xoxa+ .3
5 65x 10" *xzxa+ 6 975% 10" “xax4 (5) :
’ 3
Q 01;

(5)
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Regression Analysisof M icro-Friction andW ear on Concave
Non-snooth Surface

HAN Zhiwu', Xu Xiao-xia’, REN L u-quan
(1 Key L aboratory for TerrainM achineB ionics Engineering o M inistry o Education,
Jilin U niversity, Changchun 130025, China;
2 Changchun U niversity o Technology, Changchun 130021, China)

Abstract: Experiment optimum design theory was enployed to design experiment schene, and a wo levels
orthogonal table- L 16 (2"°) was adopted in the experiments M icro-friction and w ear experiments of samples
w ith concave non-gnooth surfacew ere conducted Experiment dataw ere processed through multiple elenent
linear regression and orthogonal design Regression equations betw een volumew ear rate, friction coefficient
and experimental factors (such as size, distance, velocity, and load) of samplesw ith concave non-snooth
surfacew ereobtained Experimental factors affectingw ear rate in volume are, in a sequence of contribution,
load, velocity, size and distance Thew ear rate increasedw ith distance, velocity and load increasing, but de-
creased w ith non-snooth unit size increasing, there is lessmutual effect of distance and velocity. The experi-
mental factors affecting friction coefficient are, in a sequence of contribution, load, velocity, distance and
size, but friction coefficient decreased w ith distance, velocity and load increasing, there is lessmutual effect
of distance, velocity and load w ere

Key words non-snooth, friction and wear behavior, experment optimum design, multiple elenents linear

regression
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