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Abstract

The fracture behaviors of aluminum foils and sheet papers were analyzed on the basis
of linear elastic fracture mechanics(LEFM). The fracture loads of the similarly shaped
specimens were calculated by dimensional analysis. The actual fracture loads were

measured using the simple tension equipment. The

compared with the experimental results.
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Fig. 1 Similar specimens.
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Fig. 2 Similar specimens with equal thickness.
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Fig. 3 Schematic of the test specimen.
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Table 1 Specification of specimens
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Fig. b The side view of the apparatus.
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Fig. 6 Set-up of the apparatus.
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Table 4 2a/W=0.3,

scale factor t=15

Wimm] 0 | e % 13 | 200 [ a0
2almm] 12 | 18 27 | 405 | 60 0
A | olEaika | 15 | 18 | 22 27 | 33
1Bum | MUK | 15 | 23 | 37 54 | 86
Al o] & RtKgl 13 16 20 24 28 36
5am | 4K | 13 | 18 3 44 | 67 | 104
Fo] | olE3HKg) 65 80 98 12.0 147
Olmm | yy2iKg) | 65 9 133 195 28
Table 5 2a/W=0.4, scale factor t=15
Fig. 7 Fully tensioned aluminum foil Wion) o | % = | 20 | 3w
specimen. 2almm] 16 24 36 54 80 120
Al ©] 83t[Kg) 2 24 29 36
18um | 443Ke) 2 3z 48 | 74
A | RRKe 15 | 26 32 | 39 | 48
15um | AAgKg) 15 26 39 56 86
%l |ol&gKgl| 55 67 82 10.0 122
0lmm | ymzkg | 55 | 80 | 115 | 187 | 2
Table 6 2a/W=05, scale factor t=1.5
Wimm] 0 | e % 13 | 200 | 300
2almm] » | 30 5 | 675 | 100 | 150
Fig. 8 Fractured paper specimen. A | TERKe] e 2 |
18u4m | AA3tKgl 16 26 38 6
Table 2 2a/W=0.1, scale factor t=15 | e =L S
Bum | A Kg] 13 | 22 33 | 47 | w1
Wimm] 0% % 1 | 20 | %0 2o | slamke | 4 49 | 60 73 | 90
2almm} 4 6 9 135 | 2 30 o1mm |y azig |4 2 a5 T 122 Tons
A | dE@iKe) | 24 | 29 | 36 44 | s4
18um | AMzKe] | 24 | 35 | 52 74 1
al | oenike | 2t | 26 | 32 33 | 48 | s59 Table 7 2a/W=0.6, scale factor t=15
5um | AMaKel | 21 | 30 | 42 61 10 | 142 Wimm] 0 | 60 % 135 | 200 | 300
Fo) | ol8aKke) | 124 | 182 | 186 | 228 | 279 2afmm) “u | 3 54 81 20 | 18
Olmm | oK) | 124 | 165 22 25 41 Al | 1€R(Kg] 21 26 32
18um | AAZKg) 21 32 | 49
Table 3 2a/W=0.2, scale factor t=1.5 A | ke I A
Wimm] 0 | & %0 135 | 200 | 300 Sem | SAGIKE) - S B
Fo| | ol &%{Kg) 3 37 45 55 83
2almm) 8 12 18 z 0 | & Olmm [ yaig |3 ; ; o7 "
Al | ®@iKel | 18 | 22 | 27 33 | 40
18um | YMUKe] | 18 28 42 62 104
A ook | 17 | 21 | 26 | 32 | a9 | 48 oS Al udw o =YW =Zv)e HE
1Bam | gagikel | 17 | 22 | 33 | 58 | 76 | 17 (2a/W)o] AT u, & AHe} ety ALY e
N AR AT FFRe 7120 o] Vi=1.2294 @ B
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Table 8 Ratio of fracture loads for similar
specimens
TETNIAE N FETE AW "
ag | 299 83) "
g EE ]
@&/W) | Pa/Po | PwPw | Pus/Pro | Pan/Pis | Pao/Pao [
0.1 146 149 142 149 147 Load *q
iKg) ]
02 156 15 142 1.68 156
Al 03 15| 161 146 | 159 155 o
Bem) 04 16 15 | 184 156 R S S T PN "R MY P R M
05 163 15 154 156 Width[mm]
06 152 153 153
01 3] 14| 45| 16| 14 ) 14 Fig. 9 Aluminum foil, thickness 18 um.
02 1.29 15 1.76 131 154 148
Al 03 138 167 147 1.52 155 152
1Bam| 04 13 15| 14| 1% 14
05 169 15 142 151 153
06 1.44 1.46 153 148
ol 133] 13| 13| 13 135 .
02 1583 129 146 14 142 1ol
2ol 03 138 148 47| 14 144 12
0.1lmm 04 145 144 137 159 146 104
05 155 1.37 147 1.66 151 Load a4
06 1.67 14 139 165 153 K9] LE
2]
Table 8 71ZA U7 A8 A@e] s
Z 27hE e Roloh
Fig. 10 Aluminum foil, thickness 15 um.
Table 9 Fracture loads of cracked and
uncracked specimens
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Fig. 11 Paper, thickness O.1mm
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