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Study on the Fatigue of Wire Rope for Logging (IV)
Fatigue life of operating rope (6xFi(25) JIS No. 12)
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Schematic of the wire rope fatigue testing machine.
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Table 1. al, B ¥ S

Result showing fatigue life and other

75 i ik 7y 5 8,000 nl A 1 &l B 3 &
Fatigue life test 8,000 cycles fatigue test New wire
£ DN - |
P g | oo | DR WO 6y g g | DU\ 9 M
Sample Cycles | Elonga- Reserve * f—k— { Number Elonga- Reserve O .'JF Breaking
to life tron breaking | Breaking of broken tion breaking | Breaking force
force energy wires force energy
([ %) | (x10%kg)|(kg-m/m)| k) (%) | (x105kg) (kg m/m), (x10%kg)
1-2M-3 5,000 0.55 3,84 71 80 (0) 0.73 2.35 | 10 9,29
4 6,000 | 0.73 6.05 50 80 ( 0) 0.95 0. [ 0 8.85
5 7,000 0.45 6.57 55 60 ( 2) 0.55 2,79 11 9.68
6 6, 500 0.41 6.10 53 33 ( 3) 0.41 5.60 45 9.20
7 7,600 0.55 6.85 69 | 25 ( 4) 0.50 6.05 50 9.14
11 8, 500 0.36 5.32 41 7 (3) 0.45 5.48 | 44 8.67
12 9, 500 0.55 6.58 79 11 (0 0.55 6,20 | 56 8.75
13 5,000 0.64 6.40 60 80 ( 5) 0.91 1.69 | 7 8.92
15 7,000 0.68 6.17 53 30 ( 0) 0.55 5.00 | 35 8.55
2-2M-1 6,000 0.59 4.04 261 80 (0) 1.18 8.00 | 30 8.75
1-2N-1 9,000 0.91 3.81 18 20 (0) 0.95 4,78 | 31 9.40
2 7,000 0. 64 3. 44 15 8 (7 0.54 6.90 | 64 9.50
3 7,500 0.45 5. 40 331 13 (4) 0.45 6.88 | 63 9.10
4 8, 000 0.86 5.18 291 10 ( 5) 0.73 6.9 | 62 9.31
5 7,000 0. 64 5.38 27 22 (12) 0. 64 5.77 | 43 9. 38
6 7,500 0.45 5.93 39| 28 (24) 0.50 4,38 | 22 9.43
7 6, 500 0. 45 6.32 48 50 ( 2) 0. 68 1.59 5 9.43
8 6,500 0.41 8.10 106 | 32 (15) 0.50 4.05 | 18 9.36
9 10, 100 0.36 6. 86 69 14 (7) 0.27 6. 63 63 8.71
10 9, 200 0. 41 7.38 84 | 13 (10) 0.18 7.20 76 8. 80
2-2N-1 6, 700 0.50 5. 29 33 40 ( 0) 0. 64 2,35 10 9.13
1-2P-1 8,150 0. 56 7.57 87 30 ( 0) 0.68 3.55 16 9. 43
2 7,500 0.55 6.77 65| 10 ( 0) 0.50 7.83 102 9.50
3 8, 000 0. 64 5.36 38| 27 (0) 0.91 4,14 24 9.10
4 7,500 0. 86 7,67 100 8 (0 0. 68 6.79 68 9.15
5 6,100 0.91 6.79 611 31 (3 0.77 5.79 44 9.28
6 7,000 0.82 7.03 70 40 ( 0) 0.91 3.89 20 9. 45
7 6,000 0.68 5. 81 431 1(0) 0. 45 7.00 | 70 —
8 7,000 0.86 6.08 53| 3(2 0.50 6.89 ; 75 —
17 8, 800 0.73 6.75 70 9 (0 0.59 6.90 80 8.82
18 7,000 0.59 6.48 65| 27 ( 3) 0.68 | 4.81 33 8. 65
19 7,500 0.73 6.12 56 | 60 ( 0) 0.77 | 2.21 7 9.13
2-2P-1 9,500 0.73 5. 71 46| 35 (1) 0.73 | 3.06 18 9.67
2 7,500 0. 68 5. 40 46 | 28 ( 0) 0.68 | 4,32 32 | 9. 50
4 9,700 0.73 7.25 81 2 (0) 0.36 8.47 143 | 9.39
5 7,600 0.73 6.97 74 19 ( 0) 0.50 | 5. 34 43 ‘ 9. 40
6 7,000 0.82 6.89 71| 14 ( 0) 0.73 | 4.67 35 9.16
7 7,800 0.77 6.19 51 6 (0) 0.73 | 7.44 90 9,21
8 7,750 0.55 ¢ 7.05 77 64 ( 0) 0.82 1.97 11 9.27
9 6,700 0.64 | 6. 47 66 | 12 ( 0) 0. 64 5.41 41 8.86
10 9, 200 0. 68 6,41 65 28 ( 0) 0. 68 3.70 27 8.90
11 6, 450 0. 64 7.07 76 22 ( 0) 0. 64 5. 38 47 9. 00
12 8,000 0.73 | 6.78 77 10 ( 0) 0.82 6. 66 69 9.18
13 6, 500 0.73 5.90 | 52| 42 ( 0) 0.82 3.92 26 9. 44
14 6,400 0.95 | 6.52 | 63| 54 (0) 0.86 2.16 10 9, 45
15 6, 800 0. 86 6.48 | 66 38 ( 0) 0. 64 4,32 32 9. 45
16 6,250 0.68 | 6. 50 62 53 ( 0) 0.64 2,22 11 8.73
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measured values (Data I)

T I W s i finy #

rope tensile test ‘ Wire rope inspection
- o WAL . P Dogsmr = 2%
i T ¥ E)_Jz)uﬂ et N R 7 15‘11‘(3f(or'n=§~ QHV‘ £ ﬂj‘x‘x‘ # We Bk Iij&lxigl)(?u:)s Ii\)f
Elonga- ' Wire rope Wire ing| Diameter Izr{lz}_?glqu )ccarburlzatlon‘ wire surface
tion Breaking diameter | Yope |per- of _ratio of . o
energy pitch centage outlayer [innerlayer AlB \ clpleia | BlclpiEr
(%) (kg-mjm)| (mm) (mm) | (% | (mm) | (% 7 | “ | -
4,46 275 \ 12, 64 78.3 | 93. 2 0.794 2.77 | 15 4 13? 5 1 \
4,98 295 12.74 78. 4 94,0 0. 790 3.54 | 11} 7 170 1 1 |
4,31 263 12,63 77.2 92.7 0. 795 2.64 | 153 6 8 9 2 ‘
4,41 266 | 12,49 77.3 92.7 0.792 3.28 | 6 18 15‘ 3 1
4. 49 259 ‘ 12,72 77.0 93.9 0.793 2,77 |16 2| 1 100 8 1
4,23 234 12,58 78.6 91.2 0.792 2.78 6 10, 3 15, 4
4,08 222 12, 64 77.8 91.8 0.787 2,67 79 3 5! 2| 10 1‘ 1
4,37 245 12,74 79.0 92.3 0.794 1.76 | 12| 6 1 17 2 |
4. 20 218 12,77 78.9 91.5 0. 796 1.63 100 7 1| 1 12‘ 7
4,22 239 12, 84 78.6 91.0 0. 796 1.51 5] 13 1 L1sp 31 1
4,73 283 12,74 80.1 88. 1 0.762 9. 84 6 9 3 {4 6 7 2
4. 30 275 12.69 80. 3 89,1 0.778 7,71 6| 8 4 1 | /\ 503 6 3
3.37 195 | 12,36 80.5 90. 4 0.771 7,13 6 S 6 2 | 3t 8 71
4.21 248 12,71 80, 1 88.7 Q. 761 9. 86 3 8 6 2 3 9 6 1
4. 30 260 12.65 80. 1 90.0 0.776 7.99 20 7] 10 4 5 6 4
4,08 257 12,46 80. 4 89.3 0.771 6., 87 6l 41 51 4 3 10 3 21 1
4,02 255 12,47 80.5 89.7 0.770 7.14 704 5 1 2 7“ 3] 5 8 1
3.94 243 12,42 80,7 90. 3 0.771 7.65 3 9 5 2 9 7l 3
3.78 213 12,35 79.2 89.9 0.781 4,48 49 4 2 o170 56
3.75 210 12,48 79.0 88.1 0.781 6.79 7 8 4 \ 2l 3 3 11
3.99 226 12, 64 78.8 88.0 0.778 7.33 9 10 s 1] 2t 1
4,00 238 12.62 76,1 90.1 0.793 6.81 20 100 4 3 I 8 4 4 2
4,22 261 12,69 75.5 89, 4 0.791 6.70 5 8 4 1 12t 3 4
4,20 245 12,77 75.5 90.1 0.795 6. 04 20 8 71 2 11 2| 4
4,66 227 12,92 74,7 91.3 0.791 5,82 27 5 4 110 7 2
5,01 244 12,91 74.9 89.0 0.785 6.11 8l 4 5 2 6 8 2 3
4,18 230 12.72 75.9 89, 4 0.787 5.46 1 7 4] 5 3 3 14 1l 1
— — 12.70 75.8 92.0 0.793 6. 31 3100 20 3 1 4 7 2 4 2
— — 12,92 76. 4 90. 1 0.790 6.46 | 1 8 g 2 311 1 3 1
4,52 258 12,70 78,3 94,2 0.785 6. 11 6l 6 4 3 4‘\ 1 5 9
4,22 231 12, 44 76.2 90. 2 0,784 6.51 50 8 3 3 ! 6 6‘ 7|
4,87 289 12,84 76.3 90. 7 0.794 5,67 9 6 3 1 170 6 4 1
4,54 274 12,64 72.0 89.2 0.783 5. 11 7 4 8 i \ 18] 1
4. 94 301 12,68 75.3 90.1 0.792 5,68 15 9 3 13 P11 4 3 1
4,51 228 12.87 76.7 93. 2 0.783 7.02 9 9 ‘ | 18] 1
5.11 317 12,69 76. 4 92.7 0.786 6.62 4 8 7 ‘ 150 20 2
4.52 249 12,87 76. 8 90. 4 0.786 6. 87 6 8 4 1 ‘ 16, 3
4. 67 263 12.93 77.0 90. 2 0.783 7.41 21 18 4 ’ \ 15 3 1
4,64 267 12,72 76. 1 93.0 0.786 7. 00 7{ 10, 2 17 2
4,18 211 12,83 75.9 90.5 0. 790 6. 20 14 5 16/ 3
4.10 221 12,78 75.8 90.1 0.789 6,21 51 12] 2 \ 14] 5
4,46 254 12,70 75,6 91.8 0.792 5.93 13 3 3 170 1] 1
4. 93 290 12,79 75. 4 89.7 0.793 5.93 8 9 2 17l 2
4,88 291 12,80 76.0 91.6 0.786 6. 49 20 14, 3 \ 19
4,72 271 12.92 75,7 93.0 0,785 7.13 3 8 7 118 1
4,56 253 12,91 75,7 92.0 0.782 7.16 21 9 5 3 ‘ 18 1
3. 67 186 | 12,78 76.2 92.2 0.789 6. 46 12| 6 1 ‘ 18 1‘
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Table 1. (o2 %) (Continued)
| N | 8,000 il £ # W B N
‘ I‘atlgue life tgst | 8 000 cycles fatlgue test New wire
2] el =T —_— —_—
#H e iE AR EOE UJ[’PJM';I T4 I/H‘ ! Wy e ix o o= ‘ WA T 1 U] i [;}mmm—-iﬁ
Sample Cycles | Elonga- Reserve | TAVE Number Elonga- Reserve AL F Breaking
to life Hion | breaking | Breaking of broken b breaking | Breaking p g
i force energy | wires force energy orce
@ | %) | (x10%kg) (kg-mim)  CA) (%) | (X10°kg)|(kg-m/m)| (X 10°kg)
2-2P-17 7,200 | 0.82 6.18 561 61 (0) 0.82 | 2.84 | 15 8,62
18 9,500} 0.86 4.82 31 1 (D 0.68 | 8.46 | 136 9.35
19 8,200 | 0.82 6.62 52| 21 (13) 0.45 7.08 75 8.70
20 6,800 | 0.59 7.97 105, 3 (2) 0.50 | 6.08 | 54 | 9.18
21 8,100 | 0.64 7.19 72| 12 (11) 0.50 | 6.43 | 58 9,48
22 10, 500 | 1.00 6.53 661 4 (0) 0.68 | 7.47 90 8.99
23 8, 600 0.77 7.47 81| 7 (6 0.59 7.21 | 75 9.19
24 7,700 | 0.59 £.90 30| 25 (1) 0. 64 4,70 | 32 9.02
25 8,100 ‘ 0.36 6. 10 56 16 ( 4) 0.36 | 6. 68 67 9.18
1-2R -3 7, 600 0.64 6.10 50 3(0) 0.50 } 6.34 | 52 9, 49
4 10,400 | 0. 82 6. 64 540 2 (0) 0.73 8.92 148 —
6 8, 600 | 0.77 7.59 81 3(D 0.73 ! 8.91 | 149 9.13
14 8, 600 \ 0.73 6. 78 56 | 11 (0) 0.55 | 6.91 65 9. 67
15 8,800‘ 0. 68 7.12 671 7(3) 0.59 | 8.29 | 114 9.59
16 9, 000 0.77 7.07 63 5 ( 0) 0.59 | 7.00 | 64 9.30
17 7,800 ’ 0.73 6.52 60| 5(0) 0. 64 8.38 | 123 } 9.68
18 10, 300 0.73 5.38 39| 7 (0 0.68 | 6.88 | 66 | 9.98
19 7,550 0. 50 5. 32 38| 43 (3) 0. 41 | 3.66 | 19 1 9. 50
2-2R-1 9, 200 0.77 6. 40 570 7 (0) 0.95 6.69 66 8.97
8 6, 700 0.73 7.5 88| 22 (0) 0.75 | 4,82 ‘ 32 ‘ 9,26
9 7,050 | 0. 68 7.58 | 87| 50 ( 0) 0. 64 5.48 42 | 9. 30
10 7,600‘ 0.55 7.02 \ 141 9 (0) 0.41 | 6.79 | 64 | 9, 28
1l 8, 550 ‘ 0.77 7.06 ‘ 70| 18 (0) ‘ 0. 55 5,92 50 | 9, 34
12 5, 350 0. 50 7.32 711 70 (4 0. 64 | 2.21 | 7 9,47
1-28-6 11,000 ‘ 0.41 5. 72 ‘ 44 7 ( 1)1 0.36 | 7.50 | 92 | —
7 8,600 | 0.27 7.54 | 93| 12 (&) 0.27 | 7.51 | 99 —
1 10,600 | 0. 50 7.33 i 783 3(1) | 0. 45 8.10 107 [ 9,08
16 7,400 | 0.27 7.07 781 11 (5) 0.36 | 7.35 | 97 | 9.03
21 6,600 | 0. 41 7.79 | 115 | 29 (1) 0.36 6.59 68 9,02
25 6,100 0. 32 7.93 119, 18 ( &) 0.27 | 7.12 85 ‘ 8.93
26 7,550 | 0.27 7.18 | 79| 35 (14) | 0.23 5,52 | 42 9.05
27 7,250 0.32 7.23 | 83, 50 (21) 0,41 | 5.88 | 58 ‘ 9.05
2-28-1 6,300 | 0.45 7.28 | 18l 21 (5| 0. 55 | 4,42 21 | 8. 89
2 6, 200 0. 45 7.38 118 1 10 (4) | 0. 36 6. 20 53 8. 82
3 6,450 | 0.32 7.81 | 99! 13 (3) | 0.82 | 7.67 | 106 9,23
4 6,050 0.45 7.74 122 | 32 (9) | 0.73 ! 5.44 49 9.10
2271 7,200 |  0.73 7.77 | 94 | 50 ( 0) 0.64 | 4811 31 9.33
2 6, 000 0.45 4,59 27| 50 C0) | 0.50 ! 3.19 14 9.31
3 6,650 | 0.45 | 6.39 | 50 15 (2) 0.41 | 5.75 | 44 9, 35
4 5, 000 0.41 i 6.72 361 80 (2) | 0.77 1.00 | 4 9. 43
5 4,700 1 0.55 [ 7.22 | 74 80 (0) 0.73 } 1.49 ! 16 9,41
2-2U-1 | 9,500 0.41 | 6.40 561 10 ( 8) | 0.27 | 7.28 | 97 8. 87
2| 5500 0. 50 ‘ 6.22 1 62| 170 (D 0.68 ‘ 2,31 | 11 8. 66
3 9, 700 0.55 5. 49 5 2(2) ! 0.45 7,28 89 8.73
2-2W-1 10, 800 0.55 1 6. ‘ 55 32 (0) 0. ‘ 2.80 13 8. 58
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Breaking ‘W’.lrre rope
energy diameter
(kg-m/m): (mm)
183 12,79
234 172,86
154 12.73
262 12,54
287 12,81
218 12,84
230 12,66
240 12.73
204 12,59
252 12,69
- 12,90
196 12.82
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285 12,58
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— 12,48
184 12,57 |
g 12,56
12,65
12,62
12,45
12.47
12,58
12,59
2 12,59
31 12.70
76 12. 88
2 12,54
268 12.65
304 12,65
306 12.89
11 12,45
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216 172, 64
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Roughness of
wire surface

It PN

D‘E

s o6 7 1 18 1

8 11l L17] 2

11 9 9 L1e 2 1

5 13 1 | 13

9 9 1 12| 7

5013 1 7] 17

4 8 5 2 4 5 9 1

9 10 [ 6 13

314 2 6 13

! 3l 16
11 2 100 7

9 1 1113 &

9 =2 5009 1 4
12 3011 4

9 1 1 14 1

8 1 316

6 1 7011

9 2 3| 14 2

9 1 19

3 4 100 5

3 3 1 78 3 1

3 1l 6 9 3

A 504 7 3l

y 13 6

508 1 814 2 3

6 8 5 6

15 14 1 o1

1 8 5 o

7Y 3 7 6 3

6 1 1 56 7

8 1| 6 12

6 19 8
10 9 10

2 8 10 1

3 16l 3
13 16 1 1

4 16| 2 1

R 19

9 4 ‘ 10 6 3
11 19

7 12 7

312 4 110 7 1

410 2 2 6 4 4 5

8 10, 1 1| 6 6 6

1 9 4 6
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Table 2. E B HOOR
Result showing fatigue life and other
%5 & R B 8,000 H £ i B B | owm
Fatigue life test 8,000 cycles fatigue test New wire
B e | oo | WEE N AL R R | i 7. ( SRR
Sample Cycles | Elonga- Reserve * T | Number Elonga- | Reserve o | Breaking
to life ton breaking | Breaking |of b_roken Hion . breaking Breaklng‘ force
force energy wires J force energy ‘
(¢E)) (%) (X10%kg)i(kg-m/m)| (&) (%) [ (X10%kg)i(kg-m/m), (X10%kg)
1-2M-1 9, 350 0.77 1.72 7| 50 (34) 1.00 | 0.82 2 8.53
2 8, 350 0.73 2.18 8 6 (4) 0. 45 5,57 43 8. 50
8 10, 450 0.77 2.95 12 9 (5) 0.55 6.32 52 J 9.11
9 9,500 0.95 1.29 4 5 (4) 0.73 | 1.85 5 9. 24
10 9,500 1.45 0. 95 21 88 (1) 1.14 1.21 4| 9.27
2-2M-2 8, 560 — —_ — 1 25 (3) 1.23 1.04 4 J 8.56
3 9, 062 — — — | 39 (2 1.32 | 1.06 5 | 8.67
4 9,582 — — — 5 ( 4) 1.36 | 0.77 4 8. 66
5 9,667 — — —1 2(2 1.23 ‘ 0.94 4 | 8.57
3-2N-1 9,100 0.45 1.70 | 6 4 (4 0.77 | 3. 48 13 9,25
2 8,330 0.59 1.95 6 7 (4) 0.27 2.28 8 9.30
3 6,000 0.77 1.20 2 % — — — 9,49
4 9,150 0.77 0.75 1| 31 (29) 1,00 1.70 5 9. 44
5 10, 100 0.45 3.60 18 1 (D 0.36 5,54 40 8.92
1-2P-9 7,000 1.18 1.56 51 13 (4) 1. 09 1,72 5 8. 90
10 10, 150 0.59 4, 84 28 7(7) 0. 64 7.00 74 8.97
11 10, 500 1.09 0. 89 2 3 (3 0. 64 6. 65 68 8. 96
12 9, 400 1,09 1.86 6 3 (0 0. 64 4,38 25 9. 40
13 8, 000 0. 86 2.59 12 5(2) 0.59 4,56 28 8. 47
2-2P-27 16, 500 0. 64 3.36 17 0(Co 0.55 7. 60 94 8.97
28 14,500 0. 68 3.42 17 00 0.59 6. 60 61 9.08
29 12, 000 0.50 2.00 7 0 (0 0.36 7,60 92 8. 87
30 12,500 1.50 0.96 2 0(Co) 0.73 8.25 111 9. 46
31 10, 850 0. 90 2.94 | 15 1 (D 0.59 7. 64 90 8.71
32 9, 700 — —_ — — 0. 64 7.32 66 9.59
3-2P-1 10, 000 0.91 1.20 2 5 (0) 0.36 6.30 55 9.42
2 9,000 0. 95 0. 96 0 0 (o) 0. 64 4,26 20 9.41
3 9,850 1.36 0. 60 2 0 (0 0. 68 2.98 11 9,63
4 10, 600 0.59 2.42 10 0 (o 0.45 7.90 109 9.27
5 10, 250 0.59 1. 50 4 1 (0) 0. 45 7,16 73 8.91
3-2Q-1 8, 150 1,27 0.98 6| 24 (5) 1,09 1. 40 7 9.17
2 8, 200 1.32 0.83 51116 (19) 1,45 0.66 2 9.08
3 8, 160 1.50 0. 80 31 21 (1D 1.45 0.92 3 9.31
4 7,750 1.32 0.80 ! 2| 146 (64) 1.41 0.72 2 9.45
5 7,100 1,14 1.10 4 0 (0 1,05 1.56 5 9,48
1-2R~1 11,000 0.95 0. 80 4 9 (2 0.50 5.70 45 9. 43
2 9, 600 0.59 5.65 43 7 (6) 0.55 5. 40 35 9.40
8 12, 500 1.23 1.16 4 0 (0 0.36 6. 64 58 9.54
9 14,000 1.32 0.98 3 0 (0 0. 41 8.12 116 9.57
10 13, 700 0. 82 2,75 1 11 0o 0.59 6.02 45 9,47
11 14, 600 0.91 2. 80 11 0 (0 0. 68 8.92 156 | 9.30 |
12 12,300 1. 14 2.10 31 1 (D 0.73 8.13 99 9.50 |
13 12,100 0. 86 3.47 16 0Co 0. 86 7.85 88 9,29
3-2R-1 11, 850 0. 64 3.56 19 0(o 1.41 7.94 95 | 9. 40
2 9,200 1.C9 1.04 11 130 0.738 2.39 10 | 9.60 |
3 10, 500 0.73 2.54 10 2 (2 0.55 4, 34 21 9. 40
4 9, 300 0.45 | 3.30 14 5 ( 5) 0.41 3.66 16 9. 40 |
| ! |
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measured values (Data 1I)
it B W wk e ‘ il b it i
rope tenSlle test Wire rope inspection
. ) el NI MVU) I e s A
i T ‘ﬁjzﬂ/g‘ CERETR 1 & 7 7 Prcf‘orm-‘%“‘ e 5“ A Jié t I%éslghc?le?s %f
Elonga- Bro: ,‘Wir(, rope! \'FV’lre ing Diameter Lnlargmg Decdrhurlmllon‘ wire surface
Hon reaking diameter | Tope per- of ratio of | i ‘
‘ energy ‘ pitch centage outlayer innerlayer) ABCDE } A ‘ Bcp E
%) I(kg-m/m); (mm) | (mm) | (%) (mm) %) A ] .
4.57 | 261 12.57 77.8 92,9 0.7¢0 ‘ 1.77 5 9: 2) 3% 13 6
4.11 242 12,66 i 78.0 91.8 0. 790 1,02 |13 li 1| 4 18‘ bi 1
3.76 234 12,62 77.5 94,3 0.788 3.05 |18 1 4,5
4,43 268 12,49 78.1 92.6 0,788 3.05 18 1 13 3 1 2
4.73 289 12,82 78,91 93.2 0.791 2,91 |12 7 9 10
4,75 | 281 13.01 78.9 91.7 0. 794 1.89 7\ 75 13 6
4,89 264 12,96 78.2 91.2 0.793 2. 14 5 13‘ 1 19
4,51 244 13.05 78.7 90. 8 0. 794 1,76 | 2012 4 1 17| 2
4,70 259 13,06 78.4 90. 3 0.793 151 4‘ o0 3 2 i 16] 3
3. 89 242 12,39 77,4 86.8 0.776 6.06 2014 3 1] 14| 4
3.75 230 12,34 78.1 87.8 0.783 6. 26 6 7 3 2 1 1 9 6 2 1
4,19 283 12,51 78, 4 85.2 0.781 6. 40 6 5 4 1 3 120 7
3.94 247 12,62 81.1 87.2 0.778 6. 81 11‘ 6 2 50 7] 4] 3
3.22 186 12.56 77,2 87.7 0.776 8.12 . 7 6 6‘ 4 8 7
4,32 241 12,73 75.9 93. 2 0.785 6. 50 28 7 2 7 50 4] 3
4.00 223 12.81 76.1 94, 1 0.787 | 6.48 6| 100 3 6 6 3 3 1
4,62 269 12,66 78.3 2.8 0,781 7.55 14 3l 1l 1 719 20 1
4,76 286 12.78 75.7 91.6 0.783 5.36 10, 6 3 100 S 2 2
3. 84 201 12,74 76.3 90. 3 0.780 7.18 g 3 1 7 9 8 2
4,11 235 12.74 75.3 91.1 0.799 4,13 707 41 18‘ 1
4,48 264 12,69 73.8 89.3 0. 799 413, 5 9 3 2 17 2
4.32 253 125 74,1 90.6 0.798 a5t g o4 16 3
4. 67 283 12,87 77.3 90.8 0.793 5.67 5 8 1 4 1 14 5
3.20 157 12. 81 75.6 92.0 0.783 6.23 | 1 2 510 1 15 2 2
4,00 234 12,74 73.0 91,2 0.789 | 6.59 1 3 8 7 1 16 3
4,18 272 12.81 75.7 87.0 ! 0.793 5. 80 4 8 ‘33 2 13 2 2 2
4.13 254 12,79 74.8 92.5 1 0.795 5.66| 5 8 2 4 16 3
5.02 322 12,85 75.4 ‘ 88,2 0.792 6.06 | 16| 3 L9 6 3 1
3.74 202 12,70 75.6 ; 92,6 0.783 6,51 12‘ 7 4 15
3.43 169 12,52 74.5 | 94,7 0.787 5.84 | 15 4 4] 14 1
3.96 | 218 12.90 77.0 94.6 0.778 7.97 17/ 11 10 9
4.02 3 216 12,96 76.6 | 95.8 0.775 8.52 | 18 1! 9 9 1
4,09 250 13.02 76.9 94,6 0.770 9.09 | 11 8 18 1
3.87 229 12.93 76.7 94,7 0.778 7.97 | 15 4 18 1
4,19 260 12,94 76.9 94,1 0.776 8.25 |16 3 120 6 1
4,57 244 12.88 78.0 91.8 0. 780 8.59 16, 1} 2 107 6 3
4,50 266 12,74 80.3 93.2 0.772 7.90 70 L1 1 6 8 5
4,44 263 12,82 79.5 91.6 0.777 7.08 9 9 1 14 5
4,23 255 12, 64 78.0 91.1 0.779 6.93 11| 7] 1 150 3 1
4.1 252 12,64 78.4 3.0 | 0.778 7.07 16| 3 100 70 2
4,14 234 12,78 80. 3 95.0 0.771 9.21 4] 14| 1 16 3
4,59 261 13.03 79.2 95.0 0.777 7.08 | 4 131 2 | 16 3
4. 05 236 12.70 79.9 94.7 0.773 9. 06 ‘ 13 6 | 1 4 14 1
3.56 200 12.56 78. ! 96. 4 0.770 — 8.701 g 10 1 9 8 1] 1
4,30 25 12,48 77.6 93.0 0.771 8,17 ‘ 8 10 1 8‘ 100 1
3.96 229 12,50 76,7 93.8 0. 765 8.10 ‘ 8 7 4 111
3. 24 177 12,45 76.6 92.0 0.775 i 6.19 \ 16| 3 ‘ ‘ 170 2
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Table 2. (22%) (Continued)
FF o & i 8,000 [al 7 7 M B #
Fatigue life test 8,000 cycles fatigue test New wire
B
B | oo | | G ER B s | DT RE i
Sample Cycles | Elonga- Reserve | g ] Number Elonga- Reserve ’T‘ - Breaking
to life | - ton breaking | Breaking |of broken Hom breaking | Breaking force
| force energy wires force energy
(%) (x10kg)kg-m/m) (&) (%) | (X103kg)|(kg-m/m)| (X10%kg)
3-2R-5 9, 500 1.09 1.36 2| 10 (8) 0. 64 5.18 141 9. 83
1-28-1 6, 300 0.36 7.99 69 8 ( 8) 0.36 | 3.07 12 9. 66
2 6, 800 0.27 4.70 5 9(9) | 0.27 6.72 62 9.53
3 7,500 0.27 6.75 68 4 (4)! 0.23 6.23 54 9. 43
4 6, 900 0.32 6. 24 58 | 13 (13) 0.32 4,90 34 9.23
5 7,000 0.32 5.12 36 4 (4) 0.27 3.80 12 9,57
11 6, 700 0. 27 6.95 80 | 16 (13) 0.32 6.75 74 9.05
12 9,100 0.27 6.52 64 | 20 (14) | 0.36 7.25 89 9.04
14 7,000 0.23 7.11 68 | 16 (14) |  0.32 6. 85 63 9. 36
15 7, 700 0.32 7.19 70| 8(4| 023 6. 62 56 9.07
2-28-5 8, 850 0.27 6.97 53 6 (5) i 0.23 8. 08 74 8.92
6 9,100 0.27 6. 64 46 7(7)| 0.27 7.20 64 8.59
7 10, 350 0.27 5.983 34 3(3) | 0.18 7.35 65 8. 61
3-25-1 8, 430 0. 50 2,06 8 5 (4| 0. 41 3.78 17 9.12
2 9, 600 0.50 3.62 17| 13 (12) | 0.36 5.04 36 9.13
3 9, 400 0. 45 3.50 15 4 (4) 0.32 4. 26 24 9,38
4 8,550 0.55 4,06 22| 18 (6) 0.50 | 4,74 29 8.87
5 9, 600 0.59 2.36 10 4 (1) | 0.36 5,00 55 8. 83
1-27T-1 8, 100 0. 64 4,90 31| 33 (0 0.59 3. 36 17 9.54
2 9, 000 0. 82 3.64 23| 29 ( 0) 0. 64 4,55 29 9.55
3 9,500 0.59 4,45 29 3 (23) 0.41 7.70 91 9, 40
4 6, 500 0.59 5,42 36| 40 ( 0) 0.68 4. 42 33 | 9,47
5 7,100 0. 64 4,55 26 | 50 ( 0) 0.68 3.00 14 | 9.53
6 9, 000 0.41 6.73 58 | 12 (12) 0.41 7.50 83 9. 14
7 7,500 0.59 4,38 24| 50 ( 0) 0.73 2,45 12 9.63
13 11, 200 0.41 4,36 22 2 (2 0.32 6. 62 53 9.19
14 13, 200 1.00 1.15 | 41 5(5) 0.55 6.38 52 9.31
2-2T-6 11, 600 1.00 0.70 | 30 49 (1) 0.59 1,24 5 | 9,34
7 9.200 | 1.03 0.76 21 50 (0) 0.73 1.58 5 9. 54
8 8, 890 0. 86 0.96 2 6 ( 6) 0. 64 2.48 71 9.76
3-2T~1 9, 250 0.50 1.32 4 1 (0) 0.36 2.98 2 9.35
2 11,600 0.32 3.16 14 3(3) 0.23 8.06 108 8. 89
3 10, 500 0.36 5.52 34 6 (6) 0.27 7.72 92 8.75
4 11, 400 0.23 4,62 28 1 (1) 0.36 7. 04 66 8. 64
5 10, 650 0.91 2.90 1 4(0) 0.82 3.10 12 9.31
3-2U0-1 9,680 ! 0. 50 1. 40 4 2 (2) 0.41 3. 84 19 8. 96
2 8, 440 0. 86 0.76 1 1 (1) 0.32 3.20 12 8. 71
3 9, 480 0.45 3.02 13| 10 (10) | 0.36 3. 42 16 8. 68
4 8,598 0. 77 0. 64 1 2 (2) 0.32 3,62 17 8. 61
5 8, 150 0. 45 1.70 41 11 Q) 0.36 1 3.32 15 8.59
3-2W-1 9, 500 1.27 0.94 3 7 (2) 0.68 3.09 15 8.58
2 9, 050 0. 64 1.52 4 6 (1) 0. 36 5. 32 35 8.61
3 8, 600 0. 64 1.70 5 1 (1) 0.50 2. 44 8 8,59
4 9,120 0.45 2. 24 9 2 (2 0.36 5.08 29 8.56
5 9, 200 0.59 2.04 7 2(2) ! 0.36 5.08 34 8. 63
Q) #ho O ) BiESRoOBERT,
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rope tensﬂ(, te'%t \Vlre rope mspectlon

_ AT % "y
oot | 9 i } ¢ 7 Breform /b 2] wo g |pumos
El TAVE rs | Wire 1ng Dmnmtu Lnlargmg Decarburization Roughness o\f

Llonga- g ping (Wire Tope . of P ratio of wire surface
tion €| diameter | IOP¢ [PEY | ¥ R B
) energy | pitch centage outlayer mnclldyeh A / B'cp | B | ‘

(%) |(kg-m/m) (mm) - (mm) (%) (mm) (%) I e el el A il
3. 80 233 12.63 ‘ 78.1 92.3 0.775 | 5.55 19‘ : 1 12 5} 1 \
3.96 253 12.57 79.5 90. 1 0.792 | o.25 gl 1l ! L1009 ‘
3.72 220 12, 45 79.4 88.9 0.803 | 0.12 17 zi i \ 6 7 3 3
3.22 178 12.45 79.0 92,4 0. 794 0.50 16 2 1) J 507 3 4
3. 45 208 12.53 79.2 91.5 0.796 | 0.13 12 [ L ‘ 6 5 5 2
3.68 2191 12,62 79.5 0.797 | 0. 54 5 11 3
3.90 | 223 12, 46 78.5 0.792 17 2 ] 5 3 9 2
3.32 177 12.51 78.0 1 922  0.793 ‘ - 11 ‘/i Lo ‘ 1 e 2
2.94 | 158 12.51 79.5 93.8 0.791 1 — 0.02 15 A4 19 ‘
2.7 7 12.56 79.2 3.1 0. 794 0.03 18 1 L Ao
2.36 119 12.52 1 78.2 88. 6 0.793 ‘ 5.65 1 2‘ A7 2 15 4
2.38 1t 77.3 91.2 0.792 6.19 5 o6 7 1 14 5 ‘
2.44 | 114 77,4 91.0 0.798 ‘ 5.64 1 2 mf o1 ] o7
3.74 221 71.0 94.0 0. 804 2.24 14 4 L 19 ’

.78 ; 215 | 71,7 90.0 0. 801 75 114 | J BER] j
3.87 221 12,57 71.6 92,6 | 0. 803 5 1h Al |9 8 2 {
3.4 180 12. 61 70. 2 89.9 0. 796 18 6 L ‘ a2
3.93 } 231 12,63 72.3| 945  0.793 ozl a4l o2 pa17 1) ]
285 13,05 £0.9 95.9 0. 804 3.48 10 & 1 g8 8 3 |
} 328 12,97 80. 6 94,5 0. 805 3. & 10 1‘ 12 6
3| 251 12,87 f 81.0 94,01 0.794 1,76 | 19 f \ 10 7
7 239 12,90 | 80.2 9.7 0 249 16 3 L1 g 3
: } 289 12.94 |  80.1 96.3 413113 1l 1/ 1 |16 3l ,
; | 221 120440 9.7 946 oo g e
1 325 80.0 94.3 | 18] 2 2 1305 l} !
2 | 250 80.5 | 5.3 | lnoe o2 | 9" 91
| 292 30. 4 ‘ 9.0 | BEREEE N 8 11 !
A 272 30.8 91.8 | | vz 2 P13l 4 2
| 296 el.t 958 7 r 15 4
‘ 317 81.0| 919 80 I S TN S|
256 84.2. 957 ‘ 0. 807, 18 1 | 7( 11
155 76,7 ‘ 90.0 0.776 ‘ 13 4\ 2 C1al s
150 6.0 93.9 0.774 | 18 3 ‘ e 2 1
177 76,1 94.5 0.778 | 15| 4l 4 9 3 3
240 74.1 ‘ 9.1 0.775 | 19 ‘ 20 14/ 3
180 7581 95.6 0. 783 | 3 9 6 1 |11 6 2
3.99 236 76.5 ] 919 0.788 | o 4 8 8 t9i ‘ ‘
3.86 75.91 925 0.789 44 6 6 3 | 19 :
4.10 76.7 93.2 7 | 12012 Al |1 18‘ ‘
3. 65 76. 3 ‘ 92,8 9 6 d‘ 1] ] g
1. 19 /3.8 93. 2 | 172 : 16 3
412 74.5 | 918 AR R
4,08 74.31  91.6 |18 1i | 6 13
3.96 /1.8 9L.3 | 16] 3 L9 8 2 \
‘ Lo / | 72

C

(@]
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DAREITI S tei% & 720 Uico
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WAV ANIENE /e 7193 Nng=92
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"Vz,’yvl"l.711
/7(92, 93, 0.025):1.55

S0, AT

15 BT 2 DT s b &0 A %

D o

F I 7w — TN i A, Welch O 7RIS ) - TGS

t =(N1— N[~/ Vijny+ Valng = —7.47
¢ = (Vi/ny) [ (Vi/ny+ Vaing) == 0. 3663
1/f=¢2/(ny—1) + (1 —c)%/(ng—1) =0. 00587
f=170.3

LT3 Do [HNIE 170 D ¢ 53 MBS & T coRd /e ¢ DA Inigd % -
t (170, 0.01)--2.62<7.47

15D, 2O VPO BITIRATIER NS 5 S0 A b
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Frequency distribution of reserve
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Study on the Fatigue of Wire Rope for Logging (IV)
Fatingue life of operating rope (6 X Fi (25) JIS No. 12)

Forest Machinery 1st Unit® and Wire Rope Testing Team,

Agematsu Transportation District Forest Office®

Summary

This report presents the results of wire rope fatigue tests on a kind of operating ropes
that is used in cable logging systems. TFatigue tests on the wire rope that was a type of
construction 6 X Fi (25) o/o (6 strands of 19 wires and 6 filler wires each, with main core, bare
steel wire, ordinary lay, orange oil, tensile strength of 165 kg/mm?, breaking force specified of
7.99 X 102 kg) were conducted.

The experiments were planned on the basis of the results of the previous report (1). The
testing machine and test conditions for this experiments were prepared as the same as that
applied in the experiments on a wire rope 6 X 19 (JIS No. 3) of the previous report (I1I).

The samples for the fatigue tests were collected by the Forest Agency, Operating Div.
from its logging sites. They were new articles and 30 meters in length. The number of
those samples reached 185, consisting of nine different manufacturers’ products.

We applied an inverse bending of exactly 90°, 180°, 90° (shown in Fig. 1), because it ag-
gravated the tests somewhat, and it allowed better and quicker differentiations in results.
The pitch diameter of three test sheaves were 190 mm, and the tension in a wire rope was
350kg. The wire rope life was expressed in the number of fatigue cycles before the time
when the amount of the broken wires on the test-piece increased to a limit. We adopted
twelve broken wires in one length of lay of wire rope as the limit.

Besides the fatigue life tests to examine the wire rope lives, we also measured the reserve
breaking forces of the wire ropes subjected to 8,000 fatigue cycles under the same condition
as for the fatigue life tests.

The following observations were made on this series of tests.

1. The lives showed wide variations and were considerably influenced by the method of
measurements for finding out and counting the number of broken wires. The lives of group
(1) varied from 4,700 to 12,000, the average being 7,653. The lives of group (II), in which

the measurement of broken wires was done on the testing machine only by external appear-

Received November 14, 1979
(1) Forest Mechanization Division
(2) Agematsu Transportation District Forest Office



— 72 — MERIRIGT RS H 310 5

ances, showed a wider variation of 6,000 to 16,500, the average being 9,560.

2. As an inspection of the distribution pattern of lives, the frequency distributions could
be fitted well by the logarithmic normal distribution with the mean of 3.8758 and standard
deviation of 0.0890 for the group (1), and with the mean of 3.9723 and standard deviation of
0.0850 for the group (II).

3. The reserve breaking forces of the wire ropes that had reached to the maximum al-
lowable number of broken wires varied from 3.44 to 8.10 X 103kg, the average being 6.48 X
102 kg for the group (I), and 0.00 to 7.99 X 108 kg, the average being 2.77 X 108kg for the group
an.

4. The reserve breaking forces of the wire ropes subjected to 8,000 fatigue cycles varied
from 0.0 to 8.92 X 108kg, the average being 5.07 X 108 kg.

5. Significant differences in lives and reserve breaking forces between some manufac-

turers’ wire ropes were clearly confirmed.



