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Abstract: To investigate the mechanical properties of mining machine cables, a physical model of
the MCP-0.66/1.14 3 % 95+ 1 % 25 cable was constructed, and a cable bending device was designed
based on the cable’s actual movement conditions. Tensile tests provided the material parameters for
the cable strands, which served as the initial conditions for numerical simulations. The simulations
covered cables with different stranding pitch ratios, twisting directions, and control unit cross-sec-
tional areas. The results show that the cable stress increases with the stranding pitch ratio. Consider-
ing manufacturing costs and mechanical properties, a pitch ratio of 6 is optimal for this cable type. For
twisting directions, where R denotes right-hand and L. denotes left-hand twists, the stress order is
RLR>RRL>RLL>RRR. Three-layer parallel twisting tends to cause strand dispersion, making the
RLL twisting method optimal for mechanical properties. The fatigue life of the control unit conductor
increases with the cross-sectional area during linear movement but decreases with the cross-sectional
area during bending. Bending tests conducted with a bending machine corroborated the simulation re-
sults, validating the accuracy of the numerical simulations. These findings offer new insights into the
design and analysis of complex cable stranding structures and provide theoretical support for enhan-
cing cable mechanical performance and lifespan.

Key words: mining machine cable; stranded structure; tensile test; explicit dynamics; experi-
mental validation
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ST AE AR BR A 38 2 2R D5 R A E 45 oo b
O Y R 29032 Ty 7
r=r
® = 360¢L/h (D
=Lt
h = Dm (2
AP NG AR IRBER L A2 mm; R H L mm; 0
AR RIS S HA AR R R LS « kML
MK  mmse A0 B 1AM FAR R A A4S
KA W mm;D AL G AR mmm RS
7,
il F trajpar BRI L L2030 Sifg 109 15 THT 22



R HEDLRS B ol BEHUARER METT 52

TR RS AN /i )

] 31 9 AR T o8 9 TR 9 A 0 1 A ) [R] B R] E
e L LR S8 IS AR i A5 R I 22 ) 1D
sa = P..360h/(Dm) 3
P eso WA S8 0 BT B BERE ML )5 P A
LRUE S QU AVE L e IR SR (5B U NN i SRR g
2 ML A 3 T 20F LR e O BRE
Bk Iy FE AR O H A% B OT R IR B S A B
traj par PRALZE 41 40 A, A B R AN 3

B R
y 4

() B FE ) EHBIL (o FHHHITLRHE

‘ B

Yy 4 (/
//
4
(d) mL48 (e) HHZE

3 HBEERRIRTEE

Fig.3 Schematic diagram of the cable modeling process
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Fig.4 Schematic diagram of cable bending
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Fig.5 Schematic diagram of the tensile test
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Fig.6 Schematic diagram of the fracture process

of the specimen
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Fig.18 TFatigue life contours of unit conductors with

varying cross-sections in the linear phase
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Fig.20 Cable bending test

DA TR sh 1 ot ISR Ah 2, %2
SR E B R . Bl R AR L R K AR
Nt B 22 38 K R AR S 4056 I, LR
TV R 4 5 139,142,151 MPas i 4815
BN 7 B B 1 ot Bk R T KRR . R
180 MPa. %4 % %, MCP-0.66/1.14 3 * 95+
1x 25F0- S i AE BB 1T A2 Lol 6 B B il H .

2) 25 i TR Bl ) B0 AR SRR R I ) A



(c) (d)

21 EHIXBER
Fig.21 Bending test results
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