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Fractal Characterization of Changing of Surface Topography of the End Face of Soft Ring

in Running—in Procedure for Mechanical Seal

WEI Long' , CHANG Xin-zhong®, ZHANG Peng-gao'
(la. Fluid Sealing Measure and Control Institute, b. Fluid Sealing Measure and Control Engineering Research and Devel-
opment Center in Jiangsu Province, Nanjing College of Chemical Technology, Nanjing 210048; 2. Henan Vocational Col-
lege of Chemical Technology, Zhengzhou 450042)

Abstract: In order to research and master the changing rules of surface topography in the running—in procedure of the
end face of soft ring for mechanical seal, the running—in tests of two different spring pressures in two sets of B104a-70
mechanical seals were tested on the self-designed mechanical seal testing device. Surface topography parameters of differ-
ent working periods of soft ring were measured by AF-LI profilometer. The changing rules of surface topography in run-
ning—in procedure was studied on the characteristic by fractal theory. The results show that there is an obvious running—
in stage on the end face of soft ring, fractal dimension D and characteristic fractal parameter ¢ increase rapidly, and
characteristic length scale G decreases rapidly along with running—in procedure, and each of them keeps a stable value for
D=1.636,G~5.7X10 “m,t" &1 030 um when entering into the normal wearing stage. The characteristic fractal pa-
rameters sensitively cheracterize running surfaces changing rules well. Load of end face has no significant influence on the
trend of the fractal parameter of the end face. and it has little influence on the fractal parameter of the end face when in
the normal wearing stage. However, the running—in period is short when load is large, and the running—in time is about

170.5 h and 110. 5 h respectively when the spring pressure is 0. 15 MPa and 0. 3 MPa.
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Fig. 1 The sketch map of test machine of mechanical seals
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Table 1 Test parameters of the mechanical seals
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A 0.15 0.5 20 2900

B 0. 30 0.5 20 2 900
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Table 2 Fractal parameters of profiles of soft ring at dif-

ferent running time

R 2 FREBTHBENRRTRELES RS

. BREn oS4 RHERER RESES
o BffEl ¢/h D B G/(107°m) %< /um
0 1. 5651 11. 838 61.964
0.5 1.5724 11. 637 72.541
1.5 1.5849 11. 349 95.691
3.5 1.5909 10. 485 121. 160
10. 5 1.5961 9.818 149.107
18.5 1.5982 9.151 173. 408
26.5 1.6022 8.533 211,155
34.5 1. 6092 7.936 279. 230
A 50.5 1.6128 7.366 343.612
74.5 1.6166 6.742 437.034
110. 5 1.6214 6.302 555. 689
134.5 1. 6287 6.061 729.626
170.5 1.6303 5.600 874. 864
204 1.6331 5.533 971. 745
240 1.6370 5.629 1062. 564
276 1.6318 5.459 955. 934
312 1.6347 5. 649 984. 021
348 1.6363 5. 648 1033. 856
0 1.5613 11.462 60. 301
0.5 1. 5690 11.072 72.697
1 1.5759 10.913 84.584
1.5 1. 5816 10. 493 99. 943
2.5 1. 5845 10. 166 110. 829
3.5 1. 5887 9.635 130. 598
7.5 1.5904 9.241 143. 835
15.5 1.5937 8.533 173.701
27.5 1.5996 8.227 209.912
36.5 1. 6034 7.653 256.279
B 54.5 1. 6097 7.370 317. 362
62.5 1.6152 6.742 421.093
76.5 1.6228 6. 244 586. 664
110.5 1.6312 5.998 799. 030
134.5 1.6324 5.778 882. 870
158.5 1. 6360 5.792 980. 175
174.5 1. 6358 5.786 975. 986
198.5 1.6384 5.711 1081. 591
222.5 1. 6365 5.762 1004. 336
246.5 1.6373 5. 824 1010. 096
286.5 1.6381 5.725 1066. 983
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Fig. 2 The curve of the relationship between fractal pa-

rameters and running time
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