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A Study on the Tensile Strength of the
Wire Rope deformed by the Compressive Load
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Fig. 1 Shows a diagram that two wire
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Table 1. The parts of the testing wire ropes

construction standard diameter | length of lay ‘ bre:l;isréigﬁ efgrce actualfolizeeaking
6x7C/L 16. Omm | 128mm 15.5t 16.5t
7 18.0 144 19.6 ‘ 20.5
4 20.0 ‘ 163 24.2 | 25.6

z 24.0 197 34.9 37.3
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Table 2. the parts of the testing wire ropes.
T T . | actual
: standard breaking force| : \
construcno’?; diameter J ,,Sfedie,d,,i* 7Prlf§)aéclffrli,7 \ ‘
| 9nm ‘ 4.46t 4.95t
6x19% 10 ‘ 5.50 5. 87 X2
\ 12 7.92 8.45 _ s ’
- PP LT RS 2AOMRSTEDORAR L, 1D
9 \ 420 | 4.90 I % b2 D b DB B
6% 24% ‘ 10 ‘ 5.19 ‘ 5. 25 Fig. 3 Shows a tool to be clossed two wi
12 7.47 | 7.80 ropes with some angle and to be he
[ R [ — ded the wire rope.
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Table 3. the results of the deformation of 6 x7 wire ropes
[ | | i f . —
Standard | 5 | volume of | Lationo! | compressive .
b —— :actual diameter | deformation | defo(rr:;atlon | T ‘ load ratio
= ‘ o T RTapa s — %
0.600. 05m | 3.4% | Lot 0. 06
16mm | 16.95+0.03mm | 1.64+0.12 9.7 2.0 0.12
| 2.24+0.11 | 13.2 3.5 ‘ 0.21
| 0.4940.12 | 2.6 | Lo 005
18 | 18.7540.09  1.54+0.20 8.2 i 2.0 0.10
] 2.18%0. 16 1.6 i Ik 4% MloNi7
\ | 0.4840.09 | 2.3 1.0 0. 04
20 ‘ 20.79+0. 10 ‘ 1.37+0.10 6.6 2.0 0.08
| 2.08+0.13 | 10.0 3.5 | 0.14
S ‘7 — - S . : s G it ————
0.3040.07 | 1.2 1.0 } 0.03
24 24.64+0. 06 0.60+0. 11 2.4 ‘ 2.0 ‘ 0. 05
0.99+0.08 | 4.0 3.5 ‘ 0.09
e ety >

\
\
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Table 4. the results of the breaking force of the deformed wire ropes (6x7)
B . decreasing ratio of
. breaking force breaking force .
standard diameter before deformation | after deformation breakl?f‘) force
16mm 16.5t 15.95 t 3.3%
18 20.5 19.90 2.9
20 25.6 25. 00 2.3
24 37.3 36. 55 2.0
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Table 5. the results of wire strength of the deformed wire rope
(breaking stress of wire before deformation : 172 kg/mm? compressive load 3.5 t)
3 mean
- standard number number diameter breaking breaking decreasing | breaking
] dlar;lfe LS of of of force of stress of ];?;?{igfg strvi?rseof
wire rope strand wire wire wire wire stress constructed
a strand
mm mm kg| kg /mm? % kg /mm?
1 1.78 410 165 3.1
2 1.77 424 172 0.0
3 1.78 418 168 2.3
I 4 1.77 420 171 0.6 169
5 1.78 419 168 2.3
6 1.78 428 172 0.0
center wirei 1.84 445 167 —
1 1.78 424 170 1.2
2 1.78 427 172 0.0
3 1.78 428 172 0.0
16 I 4 1.78 418 168 2.3 170
5 1.78 427 172 0.0
6 1.77 412 167 2.9
center wire 1.84 448 168 —
1 1.77 414 168 2.3
2 1.77 424 172 0.0
3 1.77 424 172 0.0
I 4 1.78 425 171 0.6 170
5 1.77 415 169 1.7
6 1.78 427 172 0.0
center wire 1.84 448 168 =
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Table 6. the results of wire strength of the deformed wire rope.
(breaking stress of wire before deformation: 173 kg/mm? compressive load 3.5 t)

‘ 1 \ | | mean
standard | number | number | diameter breaking breaking | decreasuflg | breaking
dlameter | | ratio o stress of

‘ of of | of \ force of stress of breaking ‘ wire i
w1re rope | strand ‘ wire wire ‘ wire wire stress ’ constructe

| | | ‘ | a strand

mm| ‘ m kg kg /mm2| %

1 | 1 2.00 | 525 167 3.5

2 2.01 545 | 172 0.6

‘ 3 2.0 535 | 169 2.3 |

| ‘ 4 2.01 | 545 | 172 0.6 ‘ 169

‘ 5 200 | 5% | 169 2.3

‘ 6 2.01 | 540 | 170 1.7 |

center wire 2.06 | 545 164 -

‘ |

;‘ 1 2. 00 ; 540 172 0.6

| 2 2.01 550 173 0.0 |
| 3 2.00 | 540 172 0.6

18 I ‘ 4 2.00 530 169 2.3 170
| 5 | 2,00 545 173 0.0
6 2.00 530 169 2.3
center w1re 2. 06 \ 550 165 o
i ‘
1 2.00 535 170 1.7
2 2.00 540 | 172 | 0.6
3 2.01 550 173 ‘ 0.0
Ll 4 2.01 545 172 0.6 171
5 2.01 535 169 [ 253
6 2.01 550 173 | 0.0
|center wire | 2.06 555 167" | .
T B O FRRREEIC O TORG R

Table 7. the results of wire strength of the deformed wire rope.
(breaking stress of wire before deformation: 175 kg/mm? compressive load 3.5t) 3
i ‘ mean
standard number number diameter breaking = breaking decreasing breakin
dxargf = 1 of of of force of stress of g?g;?(iﬁfg stx;:is:e g
wire rope ‘ strand wire wire wire ‘ wire stress  construct
R B A Hias e | a stran
mm \ mm| kg| kg /mm? %|
1 2.24 670 ‘ 170 | 2.9 | 4
2 2.22 670 173 ‘ 1.1 ‘ 3§
3 2.22 660 1 170 i 2.9 | s
| 4 2. 22 670 173 it 172
5 2.24 675 171 2.3 |
6 2.23 670 172 e |
center wire 2.30 720 173 | e
S Cou S : . —_—
1 2.23 680 174 0.6 ‘
2 2.22 675 174 \ 0.6 | 3
‘ 3 ‘ 2.22 670 173 ‘ i, ‘ .
20 I N0l 675 =1 " 1oeg 173
5 2.23 675 173 | 1LEl 4
6 2.23 670 172 ‘ kv -
| center wire 2.30 725 174 | = | i
1 2.22 670 | 173 11
2 | 2.22 675 ‘ 174 0.6 ‘ 1
3 ‘ 2.23 685 175 0.0 7 .
| I 4 R0 685 | 174 0.6 174
} 5 2.22 670 ‘ 172 s 184 ;
* 6 2.23 | 680 | 174 0.6 1
center wire 2.30 [ [ 174 o




#8 I LUIHBEDFMEIZ D ToORE R

125

Table 8. the results of wire strength of the deformed wire rope.
(breaking stress of wire before deformation: 179 kg/mm? compressive load 3.5t)
: | mean
- standard number number diameter breaking breaking decreasing breaking
/dlargfter of of of force of stress of l;_ra;(l){igfg Sti:?:e()f
wire rope strand wire wire wire wire | stress constructed
| a strand
mm mm kg kg /mm2, % kg /mm?
1 2.67 975 174 ‘ 2.8 ;
2 2. 66 985 177 1.1
3 2.67 980 175 ‘ 2.2
| 4 2.67 990 177 1.1 176
5 | 2. 66 970 175 2.2
6% || 2.67 995 178 0.6
center wire 2.75 1,025 173 —
1 2. 66 985 177 i 1.1
2 2.67 990 177 1 1.1
‘ 3 2. 66 985 177 ‘ 1.1
24 I 4 2. 67 980 175 2.2 176
w 5 2.67 995 178 } 0.6 ‘
\ 6 2.67 980 175 | 22
| center wire 2.75 1, 035 174 | =
1 2.67 990 177 1.1 ‘
} 2 2.67 1, 005 179 0.0
3 2. 67 1, 000 179 0.0
i 4 2.67 995 178 0.6 | 178
5 2. 67 990 177 1.1 ‘
| 6 2.67 1,000 179 0.0
| center wire 2.75 1, 035 174 — |
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Table 9. the results of the deformation and strength of wire rope
(¢9) consisted of 6x19 wires.
tandard kind of crossing \compressivei ratio of | breaking | d(;(;rtiegSg;g
A angle of load ratio ' deformation | force after | e
diameter ‘ deformation =~ wire rope load ‘ ‘ (horizontal) | deformation ‘ PR g
mm R t % t| %
w 1.0 0. 202 21.5 ‘ 4.80 i 3.0
;v 45 2.0 0.404 27.3 } 4.75 a 4.0
‘ 3.0 ‘ 0. 606 28.7 | 4.70 ’ 5.1
3.5 0.707 32.2 | 4.70 5.0
plane 1 . ‘ S T _ -
i 1.0 ‘ 0. 202 23.0 ‘ 4.75 4.0
90 : 2.0 0. 404 30.2 ‘ 4. 65 5.4
3.0 | 0.606 33.5 4.59 7.3
i | 3.5 ‘ 0.707 39.3 | 4.48 9.5
(6x19) 1o | 0202 | 22 479 3.3
45 ? 2.0 ’ 0.404 | 26.3 | 4.70 5.0
9 3.0 0.606 | 33.1 4.70 5.0
j ditch 3.5 0.707 ’ 33.7 4.59 7.3
\ ‘
D i 1.0 0. 202 29.5 4.18 15.5
90 | 2.0 0. 404 46.7 3.95 20. 2
3.0 0. 606 57.0 | 3.81 ‘ 23.0
‘ [ i 3.5 0.707 64. 2 i 3.73 1 24.7
| ‘ 1 1.0 0.202 4.1 \ 4.27 ! 13.7
ditch | %0 2.0 0.404 57.7 | 3.98 ‘ 19.5
a:2 | 3.0 0.606 | 76.5 3.78 ‘ 23.7
| 3.5 0.707 | 843 350 | 29.3
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Table 9. the results of the deformation and strength of wire rope
(¢10) consisted of 6x19 wires.
standard | kind of crossing |compressive ratio of ‘ breaking dic;gas
angle of load ratio }deformatlon force after ba “1)('
diameter |deformation | wire rope load | ‘(horlzontal) deformation rfe:rc?
T mm [ L 3 S B 7 t
l ‘ 1 1.0 | 0.170 20.5 5.73 2.38
45 2.0 0.341 | 225 | 572 2,58
| “ ‘ 3.0 0.511 | 2.7 | 5.61 458
| ‘ 4.0 0.681 | 355 | 556 5.3
| plane |— : ey -
| | 10 0.170 220 | 567 3.4
; 90 2.0 0.341 25.5 5.63 4198
‘ | \ 3.0 0.511 30.2 ‘ 5. 62 438
| j | 4.0 0.681 | 37.0 | 557 5.1
L — — - —‘ —————— —_— — — — i
6x19) | | 1.0 0.170 2.7 | 5.68 ‘ 3.
45 2.0 0N FI1NN S O 7H0R & [ 4cN58 4,
10 . i 3.0 0.511 29.5 5.56 5,
| ditch ; 4.0 0.681 | 31 5 38 8.
| a:D 10 | 0170 | 3L0 5.15 124
90 2.0 | 0.341 42.5 4.95 15.
\ 3.0 0511 49.7 4.70 20.
; 1 4.0 0. 681 63. 2 4. 40 25.
. ‘\ 1.0 0.170 41.3 5. 05 14.
| ditch 90 ‘ 2.0 0.341 55.0 4.80 18.
a2 3.0 0.511 73.2 4.44 24.
1 i 4.0 0. 681 80. 4 4.37 25.
F11  MROLEI, L HBEEIZ DL TR
Table 11. the results of the deformation and strength of wire rope
(¢12) consisted of 6x19 wires. .
standard i kind of crossing ‘,compresswe ‘ ratio of breaking digﬁ
angle of | load ratio deformation | force after breakin,
diameter | deformation | wire rope ‘ load (horlzontal)sdeformatxon force
- mm| | . t| R % t :
| ‘ 1.0 0.118 |  20.9 g.27 | 21
‘ e 2.0 0. 237 21.1 8.20 3.08
| 3.0 0.355 | 24.2 8.18 3.2
‘ 3.85 0. 456 26.5 8.11 4.0
¢‘ plane S == I ——
1o 0.118 1999 | 810 | 4.
| | g | 20 0.237 24.4 8.12 3.
3.0 0. 355 25.7 | 803 | &
| | 3.8 0. 456 201 | 78 | 68§
| = = 0 e 1
6x19) | o Lo 0.118 22.0 S 411 | 4,
45 2.0 0. 237 24.7 8.05 4.1
12 ) 3.0 0. 355 27.8 8.04 4.9
| ditch 3.85 0. 456 30.1 7.93 6.1
‘ _ — 1
[ (GLED) 1.0 0.118 24.7 7.42 12.2
9% 2.0 0. 237 32.5 7.14 15.9
1 3.0 0. 355 42.0 7.07 16.9
} 3.85 0.456 | 46.9 6.69 | 20.8
Gl . - 1
‘ _ 1.0 0.118 | 353 7.39 12.5
~ ditch 90 2.0 0. 237 439 | 7.22 147
[ =GaN=2) 3.0 0. 355 54.6 6.76 20.5
\ 3.85 0. 456 65.3 6.58 22.*




Table 12.

#12 JIEROLE EREST D\ TOR5HR
the results of the deformation and strength of wire rope

(¢9) consisted of 6x24 wires.
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andard ‘ kind of crossing | compressive ratio of] \ breaking derz;ie(z;s(i)r%g
| angle of load ratio | deformation | force after | o 0.0
meter  deformation | wire rope load (horizontal) ideformation P g
mm =~ 2 t % t %
1.0 0. 204 13.7 4.87 0.6
45 2.5 0.510 17.3 4.80 2.0
3.0 0.612 19.6 4.78 2.5
3.5 0.714 22.0 4.75 3.1
plane B S R
1.0 0. 204 17.6 4.85 1.1
9 2.5 0.510 19.6 4.76 2.9
3.0 0.612 20.3 4.72 3.6
3.5 0.714 22. 4 4.69 4.2
6%24) 1.0 0. 204 20.0 4.68 4.5
| 45 2.5 0.510 34.0 4.61 6.0
9 | ] 3.0 0.612 39.5 4.56 7.0
| ditch 3.5 0.714 44.3 4.48 8.5
| a:p 10 0. 204 30.7 4.24 13.4
| 90 2845 0.510 42.3 4.10 16.3
} 3.0 0.612 48.0 4.05 17.4
| 3.5 0.714 53.1 3.92 19.9
Rl e SR
‘ ) 1.0 0. 204 37.4 3.99 18.5
ditch 9 ? 2.5 0.510 51.7 3.88 20.9
‘ G2 3.0 0. 612 55.3 | 3.87 21.0
‘ | 3.5 0.714 58.3 " 3.77 23.1
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Table 13. the results of the deformation and strength of wire rope
(¢10) consisted of 6x24 wires.
ndard kind of crossing ‘compressive‘ ratio of } breaking d‘;;{?gsjfgg
| . angle of | load ratio deformationi force after bre;k‘n
lameter  deformation | wire rope load (horizontal) ‘ deformation forcle g
— ° } t \ %} t 2,
\ 1.0 0.190 14.2 ; 5.17 185
45 i 2.0 i 0. 381 17.3 } 5.15 1.9
295 ; 0.476 18.9 ‘ 5.14 2.1
3.85 | 0.733 21.0 } 5.08 3.3
plane = . : - == =
1.0 0.190 16.1 515 | 19
90 2.0 0.381 16.3 5.12 ‘ 2.5
285 0.476 18.7 5.09 3.0
3.85 0.733 22.6 5.03 4.1
| ) :
6 24) 1.0 i 0.190 17.5 5. 04 | 4.0
: 45 2.0 0. 381 29.1 4.93 | 6.1
10 2.5 0.476 32.0 ‘ 4.92 6.3
ditch 3.85 0.733 43.3 i 4.74 9.7
a:v 1.0 } 0. 190 31.0 4.55 13.3
90 2.0 | 0. 381 36. 6 4.48 14.6
2.5 0.476 42.5 4.41 16.0
3.85 0.733 53.0 4.19 20.1
§ L0 0. 190 36.0 4.29 18.3
ditch ‘ 90 2.0 0. 381 44.9 4.25 19.1
a:2y | 2.5 0.476 47.5 4.16 20.7
‘ 3.85 ; 0.733 60. 5 4.04 23.0
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Table 14. the results of the deformation and strength of wire rope
(¢12) consisted of 6x24 wires.

|
standard 1 kind of | crossing 1compressive‘ ratio of breaking decr y
angle of load ratio deformation | force after ]:atlo"
diameter deformatxon wire rope load 1 (horizontal) | deformation "'
mm \ o | t| %‘ t
I 1.0 0.128 = 135 7.70 |
| 45 1.5 0. 192 15.9 7. 68
‘ i 2.5 0.321 17.3 7.67
1 3.85 0. 494 18.1 7.64
plane — } . DTl
} 1.0 0.128 14.9 7.68
9 ‘ 1.5 0.192 16.5 | 7.67
2.5 ‘ 0.321 17.6 | 7.64
3.85 0. 494 19.3 % 7.61
(6x24) 1.0 0.128 17.3 ! 7.57
‘ 45 1.5 0.192 19.7 ‘ 7.48
12 ‘ ) 2.5 ‘ 0.321 25.3 7.47 ‘
ditch 3.85 ‘ O 494 34.6 7.26
a:n | 1.0 0.128 | 27.1 6.92
| g0 1.5 0.192 | 29.7 6.74
2.5 0.321 | 36.3 6.71
3.85 0.494 44.0 6.52
. | 1.0 0.128 33.7 6. 40
| ditch 90 1.5 0.192 36.9 6. 39
1:2) 2.5 0.321 42.6 6. 22
3.85 0.494 52.1
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SEN I (IARR N TO M, EMERCFEERAE L ORFFIR IS HEAIR TV S 6X19 e 6x24
ﬁz@éﬁﬁéf AR, 10 R I 12mm DL DITHOWTRB LIcHERICOWTEERL ThD,
@) EConT

R DHBT2 X ICROMBEEIC L » TH—4 (EMME, ZHe52 5% Tho
R DRI 6% 24 D & DAZETRED D Tev o ZHUZIMR OB 2B DR 6 X 24 K516 2D
8 (strand) 121F DT 2 Fe b BEIEMHTEIC £ 2 A RROEMISNVNE L bl Th b &
%o

RO LR LD L L TROLMIC L BAEW %% L RKROFMICE \ TIRWEL: 258
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15 Z5R LshEE S EoBIfR (6% 19 $l5)
ble 15. the relation between the ratio of #16 AR EBESLOBIR (624 S
- Table 16. the relation between the ratio of

deformation and the decreasing
ratio of breaking force of wire
rope consisted of 6 x24 wires.

deformation and the decreasing
ratio of breaking force of wire
rope consisted of 6 x 19 wires.

10 of deformation decreasing ratio of -
_‘k(horizontal) breaking force ratio of deformation decreasing ratio of
. (horlzontal) breaking force

 65%~857; 20%~30% o ;
4 —~ 0/ ~950/
- 30%~65% 10%~20% pliags0re boreg

10%~30% 0.5%~15%

- 20%~30% | 2 %~10%
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Fig. 4 shows the forces worked in the strand of a pulling wire rope.
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Résumé

are used.

The method and condition of this experiment are as follows:
1) Wire rope used in the experiment:

(1) Wire rope construction: 6x7 wires, Langlay

Standard diameter : 16, 18, 20 and 24 mm
(2) Wire rope construction: 6x19, 6x24 wires, Ordinarylay
Standard diameter 9,10 and 12 mm

2) Testing conditions:
The conditions of deformation given to the wire rope are as follows:
(1) In the case of 6x7 wire rope.
(a) Two wire ropes are compressed by a clip.
(b) Compressive load: 1.0~3.5 ton
(2) In the case of 6x19 or 6x24 wire rope.
(a) Two crossing wire ropes are compressed on the tool.
(b) Compressive load: 1.0~3.85 ton
(¢) Crossing angle of wire rope: 45°, 90°
(d) Tool: plane, ditchs (1x and 2x standard diameter of wire rope)
3) The results in this experiment.
(1) In the case of 6x7 wire rope. 1
The deformation is little and the decreasing of breaking force is about 3 %

(2) In the case of 6x19, 6x24 wire rope.
(a) The deformation of 6x24 wire rope is little than 6 x19 wire rope u de
same compressive load, and the decreasing of the breaking force is so. ,

Table 15 and 16)

(b) The more the crossing angle of wire rope is, the more the deformati

and so is the decreasing of the breaking force.

(3) In the case of the ditch (2x standard diameter of wire rope), the deforma ‘1
decreasing of the breaking force of wire rope are greater than the other s



