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Fractal Characteristics of Free Surface Profiles of Metal Sheets
under Equi-biaxial Tension

Yasushi KUROSAKI, Masahito MATSUI,
Tomoyuki TAKAYAMA and Akira NAKANISHI

Free surface profiles of aluminum sheets under equi-biaxial tension are examined by employing
three kinds of fractal analyses, i. e., the zeroset, power spectrum and box-counting methods. With
an increase in plastic strain, long-wavelength components of the surface profiles become dominant,
and their fractal structure tends to be constant beyond a certain strain. It is found that the surface
roughness and fractal dimensions depend on the equivalent strain, independent of the stress ratio. A
method for simulating the surface roughening behavior is presented by utilizing the power spectrum

method.
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Table 1 Uniaxial properties of A1100

- | Tensile * " Total
Direction | strength [ N—value | F—value | r—value | elongation
MPa MPa %

0° 103 0.27 193 0.66 27.1

45° 95 0.27 176 1.18 32.8

90° 99 0.28 187 0.66 33.1

Mean 99 0.27 185 0.92 315
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Fig.1 Schematic explanation of zeroset method
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Fig.2 Equi-biaxial tension test
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Fig.3 Examples of recorded surface profiles
(90° direction)
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Fig.4 Relationship between surface roughness R, and
various strains
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Fig. 14 Comparison among various fractal dimensions
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Fig.16 Comparison of surface profiles between experiment and simulation (90°)

GNTDT, NI A-FREHI BT S ¢, /1 B&
A2 EL, EREDED, K16 CHlE S
Nh-REWEMREY S av—yvaviciVBonT:
BEgEmoflzRT, M16 kYD, SURFEEED
SR ERE, botbbLWERE ST 4 V1SS
NBZeBbhrd, ZOLIRXLTERYI2V—Va
VISERITH D I EBHEPD SN, NT A—F
HEBREZHAOCTWAIDOTH I HROFERLE BV
L, UL, 2RIV, 777 VRTE
%&)Z) ﬁlfﬁiff}f;})“”‘y C,/h,/lz %*E%U‘?‘AJ} Eeq
EOBRELTRERLTBIE, FEOOT AN
THRRAE U7 4 NOEMEEHTE S Z L8bho
7z,

6. ¥ B

FHETHLNHBRIIROLEBITH S,

(1) H#EERD BIUE2EEERY KB 5RE
HLER T, REEIEMT 2 o TREMMO
RERNSVSEE LR, —ED7 77 I VEECHE
HEL, Lo, FIEED 7 7 7 I VEEBIE—E
EEZHND,

(2) RESQ74VDT7 573 VEER, OF4A
O¥EME & bICHRENEI L, EALTZ 2 evb
»olz,

(3) Z28EBIRYBLUHEEBEEY 2B LT, &

WIABTYT 4 TRIZEY, B UNFEERLR
BEXl sz o sl mERani,

(4) EEELBETOHSBLIUV T Z 277 VKT
B, v 7 uBEEBC L 2N 0T ATEET S
BRI Wb 5 T —AIc BB TE 3T
BEMEDH B Z E¥bhoTe,

(5) 27—~z pEAWEZEREELY S 2V
—Ya VEERRL, KEVWERTHE I L 2HEID
7z.

X 273

(1) 1%z, Kienzle, O. and Mietzner, K., Atlas Umgefor-
mter Metallischer Obeiflichen, (1967), 19, Springer-
verlag.

(2) @z, IWORE - 130 34, BT, 21-237(1980),
909-916.

(3) Bz, IR - BIEFE, B LT, 15-158(1974),
197-205.

(4) BRI - 135 3 4, #5, 62-602, C(1996), 4107-4113.

(5) Mandelbrot, B. B., Physica Scripta, 32(1985), 257-260.

(6) Peitgen, H. O. and Saupe, D. (L& - 1F2 6 &),
TZI7INA A=, (1990), 40, ¥ 2 Y A —HE,

(7) &&FES, 772750, (1986), 18, HIEEE.

(8) XHR(6)D57T~=—%,

(9) JER(6)D 54—,

(10) Woodthorpe, J. and Pearce, R., Int. J. Mech. Sci., 12-4
(1970), 341-347.

(11) XHER(6) D 82 =—,

— 305 —

NI | -El ectronic Library Service



