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Fig.l Surface morphology of (a) Super and (b) Sony magnetic video tapes
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Table 1 Surface roughness of two magnetic video tapes

nm

Samples R, R, Sh S Aax A Lay Aay
Sony 7.45 9.75 300.5 2258 825.8 1151.3 1464.7 2003.8
Super 9.47 12.17 370.2 2445 1096.5 1512.5 1874.7 2620.7
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Fig.2 Curves for calculating fractal dimension by (a) surface profile and (b) slit island methods

2.3 MLEH

HE 2 v TR EARE R NG REXREKESBER /NG EK SEHE
HERBHFHEERXR, ZERIFES: Lglo(L)=-0.0049Lg10(e)+4.5845 (Surface profile
length, X direction); Lg10(L)= ~0.0028Lg10(e)+4.5295 (Surface profile length, Y direction);
Lgl0(P)=0.6235Lgl10(A)+0.2764 (Slit island method)

ZitHEdtEE, hFEEE, RIEREAN/ NSRBI EHERT| T X 2. BREARE
TIERTEAERE 20 (B RERIEIN, TH &5, SRR/ NG BoRIB A I E4E R+ 48
i X H AP Sony H HI MRS B AL, FEAASEEE /D, X 70T 45
KFY Fia). [FERERT LA HE, 2 Ak B Ok FE AR Y.

# 2 AR E TR RR ST S E 4R

Table 2 Fractal dimension of two magnetic video tapes calculated by different methods

Surface profile length Power spectrum

Samples Slit island Sandbox
X Y X Y
Sony 1.005 1.003 1.32 1.23 2.25 2.31
Super 1.006 1.003 1.36 1.29 2.25 2.40
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Fig.3 Relationship between (a) surface morphology and (b) [riction force image along Y direction for
Sony video lape
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Fig.d Dependence of friction force signal f Fig.5 Slope of surface profile of Fig.3a

af two magnetic video lapes on load p
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Fig.6 Variation of friction force F(/, J) with Fig.7 Covariance functions among surface
the slope of surface profile S(Z, J) profile, slope of surface profile and fric-

tion force
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SURFACE MORPHOLOGY AND MICROTRIBOLOGICAL
BEHAVIOR OF MAGNETIC VIDEO TAPES

WANG Jihui LU Xin chun WEN Shizhu
(Tsinghua University)

ABSTRACT The surface morphology and microtribological behavior of Sony and Super magnetic video
tapes were investigated by atomic force / friction force microscope. The results show that the surface
roughness and grain size of Super video tape were almost the same as that of Sony video tape, but the friction
coefficient of Super video tape was higher than that of Sony tape. There were relationships among surface
profile, slope of surface profile and friction force image. The friction force was in linear with the nano—scale
load and the slope of surface profile.
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