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Jun-ichi Smisata : Study on the Fatigue of Wire Rope for Logging (V)
Fatigue-life test of standing skyline (67, JIS No. 1)

¥ OB AEREEREAEEoTRELTRAVONRTNS, 6X7 24mm (JIS185) 74 ¥ u—
FONBERFENSRBET -7, EROFERTH (HETHR213 5 [HAKEARRKROEFCETS
Woe HodHl| CHAERICHEESNTNS, RBRAHIZBIESY 12,000 kg (54 1) X 158,000 kg
(&fh2), HHWEIZ1,50kg THY, 74 vu—T8R03BKMTEIRZELEhORET68.22
kg/mm? ¥ XU 83.55kg/mm? TH B, ENOWEIR 1 L DR EIDMIC 4 ROKBRBERNE U R
L, #NITOETEHROSHEMZEMEL Uiz, HhEROEMOBEIZ 101 XTH D, B
ERO & SRR E B '

ENSARRIR BT 3EMEOFH L EREEE, &1 Ti312,95 5LV 2,140THD, Kik2
Ti210,342 BLU 1,933 Th o7t HFROWUMEREE LT, MR LRANBERSHEI TR
BB ENTEI, ERCELET/I Yo —FODBRVERE (BRERX) LUK ir¥— (BEx
A=) RHREO Fhe KBiTEE, BREARIRBLE 70~90%, BHT A VvF-ThBLZ
19~G3BTH »Tco BRI EBF L I NV F-DMICREVHEBEANRED Shiz, Bho#Ticd
725 ZREBORMER D S pICTL - 72085, THINROBRERNRFEGOBLETBEORETH

272

i LU ¥ &

FEREREAEE R, EROEMEEL ICHRREERNEEMI D22 SN, E4ofERED
WLt EERAICIR U TERENE D, FRAINZ VA Yo -7 OERAKBEIEORURENL B,
FhiconTHhE, EREETEOXAMER, RTRE, REER BHILORT, LRI IZLUKRE
oD d ETHEASNS, TRELTELNLZ 74 v -7, EbhRUDTHoERREICE
Lz LTEEXNSETOM, —EORGDOLETEAINZCERIBEA LN, LicksT, 74
Yo -7 OEAREPHESDZVRMBAKICONT, BHAEERET—2LLTEZZEHUTH LN,
g1, VA ¥Yu—TOEEPHEEORZIC I EGLEEBEOERAERP OB T L LT LLES
T2, s

2T, —EORHERETCEXIRBBEANL 74 Yo —FYOENBRIKEE ST, 2OHFEMERLD
T AENBEEVLICTECENBELLD, L THONIERDL S, EHERE LTHED
h394vo—70OEREET, BEIRUSDBHEBICENTELLEL S,

EHBEROTRBASLIENECHAZ2E LI, TOLEETTIERTASIBERINEL LTS
FAETHRUNERAEFICEOSNS, COLIUHERATA Yo -7 DERICETI2HNWEROFHEE
ERIZOOTER, F28° KB THRH L. AHORRTIRZOBRICH ESNT, EEROEMERIC

10824F11H 4 ASZE ¥ M—9 For. Mechanization—9
1 BB



— 38 — AESBRBEWEHRE B2 5

EIHIBAINI T4 Yo —70hh o BRAEDT, NMIEHTENRREIC L 2EMRRE LT
BNRBRET -0 WRE LT Yo7 ORRIE 6X7C/L AE 24mm &FT, BARALERE (IS
G3525) K1 BRELTREZINTVAEHOLDTH %,

AKREFCE LD T— 21, KETEERELEBLTOE—ED 7AYo —7TENLRBROBRO—HT
5%, CORBOFE LEBRFEICO>VTIE, REXREIBERE LA EEXBIUTRBIES 1T
AZFEMEE NEHZELZEL, RBREIRERRGEE (LIRS 1 HAZEL0ERDOL LI, &
FERE LR ERERBIC RY ol o —TERBCBOTERB S W o, BEShFH 4R, HE
U1« HPEIRE - ARMEEK - Fil) FE o BHFHERE B BB PR—KREAK — MERBEOBKT
H5,

ZZCHONRBROERIIUTOHEI Lichi» TEMMTEN, ChITREETELEThOEN
K- T LW ONFERINL O TH S, KBETRINSKKICH R 2EBREROLKE—KINS
BHTHRALTHTL, 6X7C/L 24 mm 74 ¥ o0 —FORNEEEE b HICT 5 L2 BHE Uit

AREEZTLDBHLD, Rifichl - THECASOBBREEY I N F 420D, CORR
DRTICCRAE NI BEREAICHEEERT 2L LI, CALDBERT—20AREBFLOLIKD
L ERBBUE T, FBRUCHELCENSIVRTHAZ VRS T LAEBOL # i LEL
BEOEERLET,

L. BE B F %

HBakds 6X7CIL ABTRENE I ¥Yu—7T, BEE2mm ObOERBONSE L L, RROF
HBREZHEY OBRicd L3t E Ly, RBBMRER26mm OV, Yo~ THRTE2KE
DRBEF I > TTNEEA Lice £ OF L1 REBBROBKNME L RBHE & XU EEOH%
13, £28Y TRV bDOLE—TH 5,

1.1 #Rvrvya—-7

BENREREMBROTHRICAVONTHE 74 Yo —70FEII, MREBEDOATHRESSD,
EBPRHOEPHE LORNRLEERT 3L 0 HBRCRREA NG, ZhEORT AHETHER
ELibDiR 20K 6XTCLAET, EE2Umm ObDTH2, RETHAINI VA ¥n—7F
OBFLNETVL OHhOEBERIFT, COBED 74 Yo —TRERE LTZOREREM - Tk
HEBRFZNPTINIKBEMLTEYD, BETH L EGBRNLEOE LTELEbN TN 3,

#He -7k BEEFAFRAEEFTRCEOT EHERICES BN THEASNTZ 6X7C/L A 24 mm
OTAF¥a—TOhhoIE L, —BRIHESHLOCHEEBALLZLDLETN TV S, BARIER
FENREEL EOERTREATABTHVENLLAD DRI - 720

EDoNTTRBRERL, A°o0HBELHTEDIN—T BT T, A~FOREEMH Uiz, 25D
RERINETO74 ¥ e -7 OENRRICET 2R/EVYIO AN RS L REEERETH 3,

RERDEMM I IIBA 42~624FTH Y, AMNETE 74 v o—FONEDKHIIR, ZhTnoRB%
ERTIEMTOLELZ 2EMTH oo AHOBR N ATHY, FEhBERET - BHIZ 101 KT
H5o




HWERABROEFCET 28E H5WM GBHE — 39 —

12 ® B & @&

74 ¥va—-7/MAERTETRBRBOBEOEMIINEY KH i, SAEAVCRBREBOBER XD
EBHTHB,

HRATA¥r—7I22.5m CEOMRIASY v MEDMT 3h, RRBICHBEFAKC Y Y TEES
N3, n—TRADHMICHL CERTEZD, v—TH#
DEDLY DRI TERVLIKEEIN TV S, L
BERTH 58 THIGRIBRWHERE XA 2 TCH 1
10 D L/—iT@is ), FRP—EOBHHOBRAEATS
hz, #RA VA Yo - IETERERLT, BERERH
R > THRAAOHEERY 5, ETHERIIBEREIC e
BMIEBRHRICLY, R4 Yo —TR-TETHA -
CEEESH T2, ETERIZAOV—TLLE-TE ) i
b, v—7BOBER 150 mm, BEMREEL18.2mm oo ;ffﬁg?ﬁi%ﬁgue
THb, EFHEBOTETAERIZ 120cm TEERES testing machine.
17%EHTH 5,

1.3 HBRHLBREHRE

@ FEhFEHEER FOOUEEER VA Ve —7 1 IDRIOMICEBERRERD 10%DHiReE T %,
Lih>TOXTHREDTAva—7Tid, 1L0DESOMIC4 XD, T2,
H—DZ b7V FICEELT 3 ROMBMNRBE LA EERE TS, HEGiZcD
EEFTORTHROEERBTERT.

HBREELT, 2¥02LHERE LR,
&1 FEH 12X108kg, BEE 1.5X108 kg
&fr2  REH 8X10%kg, HEE 1.5X10%kg

—DDHER T4 Yo —TILONT, [P EIZ2EDL VELRBRET -1, 20
2EIOMREELNERD 1L IIIX 5K 1 BORBREZEBEM L,

@ J4¥o-7YNRBR FROHAIAYu—TL, OQDHELEGBRIEK -2 T74 ¥Yu—TKKD
WT, BIRBERICL > TZOUBHELZAET 5. DL EBOLNANE—{H
CHNE» ST 2 vF—RD 5, IRRICBT 274 Yo —70REE xi3H
£%120cm Th 3,

@ ABEBRE H#HHEILAYo-TEELBEKCEILICRET, DR ATV FPRBORS
HLUPELAS « BN - K0T - 1Y, ABLOREDFTELZOBRELH
Nz,

® #HEKRE JIYo—TOEE XVEX AR DHOEELER L EFHRE XUKT
—7TOWEE I IFERET - 72,

® F R BRE ZNERONE BEMBIIRBEERLEIEROBEOREST -7, EHER
KERROBEERNZICE, S0 UDBRELLIBREOER N LMD,
BERBIRTLICA (BRID~E (RR) O35 v/ 3% Ui,

#Ro—-7
Test rope

ETHEE
Test sheaves

B EREE
Weight for load

LUEhHmEs B
Weight for tension




— 40 — HEHBRBUIARE $i245
Table 1. = B
Result showing fatigue life
R ¥ R O M
Fatigue life test New wire rope tensile test
. @ T=12,000kg ® T=8,000kg
= ¥ Q= 1,500kg Q=1,500kg YIHE | B O & E];‘{‘}v?g
Sample FHEEE I E :?:Jz )v'?;-i FEHEM VR E EI.J * ;v_ﬁ Breaking | Elonga- |Breaking
Cycles | {coiing | onergy” | CYSISS | breaking | energy-| foree | fom | e
force 10%kg- force |(X10%kg- (X 10%kg) (%) m/m)
(=) [ (X10%kg) m/m)| (E\) _|(X10%g) m/m)
A-1 18, 000 25,0 0. 220 35.5 4, 45 1.08
2 18, 500 26,7 0. 335 35.8 4,49 1.09
3 12, 500 28,6 0, 380 36. 4 4,57 1. 19
4 8, 500 30.2 0. 350 36.8 5,04 1,24
5 12,000 30.9 0. 440 37.1 5,15 1.33
6 10, 000 28,5 0. 365 35.2 5,22 1,31
7 14, 500 28,8 0. 342 36, 4 5.63 1,45
8 15, 000 30.0 0. 397 35,5 4,85 1.15
9 11, 600 31.4 0.510 11,200 30, 2 0, 345 36. 8 4, 67 1,21
12, 500 31.7 0. 560 10, 000 32,1 0. 550
10 14, 100 29.8 0, 435 9, 900 28.9 0. 390 36,7 4, 8O 1,22
11, 400 31.5 0. 570 10, 100 28.3 0. 380
13, 100 31.1 0. 545 32,7 0. 585
11 13, 800 28.8 0. 279 12, 800 31.6 0. 476 37.0 4,82 1,33
13, 800 33.0 0. 647 11, 600 33.0 0. 5580
12 11,700 33.3 0.520 9, 200 31.3 0. 431 36.9 5.02 1,35
14, 100 29.0 0.321 10, 400
13, 300 28.8 0. 331
mean 13, 244 29, 84 0, 4193 10, 650 31,01 0. 4634 36, 31 4,890 1,243
B-1 16, 500 31.2 0. 420 37.5 4,65 1.21
2 12,900 32.4 0.565 | 12,800 30. 2 0. 435 38.8 4,90 1.34
13, 200 30.0 Q. 400 11, 300 30,5 0. 400
3 15, 500 33,6 0. 515 12, 300 30. 7 0. 322 39.7 4,75 1. 30
14, 700 34.5 0.580 | 10,900 32.5 0,425
4 9, 400 30,8 0, 340 7, 600 29,0 0, 308 37.0 5,32 1,44
9, 800 27.9 0. 279 8, 400 31,0 0, 454
5 8, 900 30. 3 0, 432 8, 100 29,1 ‘ 0. 332‘ 37.0 5, 64 1.50
11,000 31,7 0,516 7,800 30.5 0. 358
10, 400 27.9 0. 336
mean 12, 230 31, 03 0, 4383 9,900 30, 44 0. 3793 39,78 5,050 1,354
c-1 | 10,500 27,3 0. 415 32.9 5, 64 1.53
D-1 11, 300 34. 2 0, 665 6, 900 28.5 0. 288 39.5 4,94 1,33
10, 200 32,2 0, 440 7,500 32.8 0, 435
2 11, 600 32,5 0,510 7.500 . 35.0 0. 660 39.5 4,82 1,32
13, 700 35.8 0.705 8, 900 32,3 0.505




HERBROEFCETINA HoHW RE) — 41 —

% #

and other measured values

2 T 53 &

Wire rope inspection

y AN E o .
Wire rope | Wire rope | Freform- | Diameter | pjop0ing | Decarburization Roughness of
. ing of ratio of wire surface
diameter pitch per- outlayer | . 1
centage innerlayer ‘
(mm) | (mm) (%) (mm) (% |A|B|C|D|E|ABCID
25,07 194, 9 90. 3 2,65 5,74 1 5 1 1 2 3 1
25,31 196, 1 89.8 2,62 7.13 1 1 5 3 4
25, 46 194, 2 90,1 2. 66 7,22 2 2 3 2 3 2
25, 63 195, 0 92,0 2,68 4, 67 3 2 2 3 3 1
25, 20 188. 8 93.7 2,66 5. 46 1 4 1 3 3 1
25, 49 192, 3 93.1 2,65 5,78 1 2 2 2 3 3 1
28, 61 186, 0 94,8 2. 66 5,52 1 S 1 7
25, 48 184, 9 95.6 2,66 5. 84 1 6 7
25,07 188. 4 92,2 2,66 6.35 2 1 1 3 4 2 1
25,01 188, 4 95.0 2,67 5.50 3 2 1 1 3 1 2 1
24, 35 191, 3 93. 6 2. 68 5,22 4 1 2 4 3
24, 38 192, 0 92,8 2,68 5,52 6 1 2 4 1
25,172 190,74 92,75 2,661 5,829
24,86 198, 9 89.9 2. 65 4,53 7 1 4 2
25.59 183, 0 91.3 2, 67 3. 89 6 1 4 2 1
25, 60 185, 1 91.6 2,68 3. 89 4 3 2 S
24,86 189, 2 92.3 2,66 5,84 7 3 2 1 1
24,79 188, 9 92,2 2, 66 5, 26 7 3 2 1 1
25,140 189,02 91, 46 2, 664 4, 682
25,62 194.1 84, 4 2,65 5. 66 1 3 3 5 2
25,15 191.8 96,3 2,68 8. 46 7 1 3 2
25.02 191, 6 96. 4 2.69 7,81 3 3 1 5 2
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Table 3. (o-3%) (Continued)

L. £ B9 K
Fatigue life test New wire rope tensile test
® T=12,000§g ® T=8,000kg
2 = 1,500 =1,500k R
BOH Q . Q-1 | TR | O % .
Sample EERE VISRE | ¢ FA¥ | FEEXK VIBTE | o 4% |Breaking| Elonga- |Breaking
Reserve |Breaking Reserve |Breaking : energy
?g’ﬂ?: breaking | energy (t:g (illff’z breaking | energy force tion (X 10%kg-
- - | force |(x-10%kg- |- force |(X10%kg- (X 10%kg) (%) m/m)
@ | (X10%kg) m/m)| (@ED) | (X10%g) m/m)
3 12,100 33.5 0. 565 13, 000 27.2 AO. 226 38,8 4,95 1. 40
15,100 34.0 0,565 13, 000 31.0 0. 399
14,900 30.5 0. 386
4 15,100 33.6 0.527 9, 900 28,9 0. 321 39.0 4,89 1. 39
12,700 33.2 0. 508 12,100 26,8 0, 295
14,800 29.5 0. 362 10, 900 33.9 0,524
mean 13,150 32,90 0.5233 9,967 30.71 0. 4059 39,15 4,898 1,359
E-1 16, 500 30,0 0..395 38.6 5,77 1. 59
2 10, 300 31.3 0, 510 12,100 29,0 0, 400 36.3 5. 41 1,42
9, 800 31,5 0. 470 14, 600 26,5 0.275
3 13, 000 29,2 0. 390 10, 300 30.0 0. 420 36.0 5, 20 1. 30
11, 600 30.5 0. 405 8, 500 30,0 0. 390
4 11, 400 33, 4 0.756 14,700 29,2 0, 477 36, 8 5,51 1.50
13, 400 31.8 0, 605 10, 200 27.5 0. 336
13, 800 30.5 0, 463 8, 600 32,3 0, 535
S 11, 500 31.2 0. 526 10, 000 32,2 0,520 36.9 5,73 1. 54
13, 800 32,4 0, 634 12,700 29.2 0, 439
13, 800 32.0 0, 665 11, 300 29,7 0, 380
mean 12,627 31.25 0. 5290 11, 300 29,56 0, 4172 36,91 5,523 1,468
F-1 15, 500 27.1 0, 295 10, 900 29, 8 0, 460 36.0 5,03 1,30
13,000 29.6 0. 450 11, 100 29. 3 0. 365
2 14, 500 28.5 0. 430 10, 400 27,6 0, 340 36.3 5.13 1,37
14, 500 317 0, 630 9, 500 30.9 0, 405
3 13, 500 31.3 0, 504 8, 000 30.7 0, 405 35.8 5, 06 1.30
13,700 31.0 0. 472 9, 500 25.7 0. 244
4 12,700 30.9 0, 440 9, 800 29.7 0, 408 35, 4 4,99 1.22
12, 400 315 0. 502 8, 400 3.2 0, 461
mean 13,725 30, 20 0. 4654 9,700 29,36 0, 3860 35. 85 5. 050 1,295
Tolgaéan 12,955 30. 85 0. 4676 10, 342 30, 20 0. 4106 37.33 5,063 1.328
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Wire rope inspection
; | A 3 x| HERO -
Wire rope | Wire rope Preform- Diameter Enlarging Decarburization Roughness of
ing of ratio of wire surface
diameter pitch per- outlayer | .
innerlayer
centage
(mm) | (mm) (%) (mm) (% |A|B|C|DIEAIBCID

24,51 191.4 96, 2 2.65 6.34 4 3 2 3 2
24, 56 190.7 93.9 2,66 7,34 4 2 1 2 3 2
24,810 191. 38 95,70 2.670 7,488
25,55 190.3 94,5 2. 69 3.97 31 3 1 3
25, 49 188, 2 98, 2 2,64 6, 56 7 2 4 1
25, 62 189. 4 98, 4 2,64 6,18 1 <] 4 1 2
24, 48 191.0 89.5 2,64 6. 06 6 1 3 4
24, 59 191, 9 88.5 2,65 5. 66 7 3 2 2
25, 146 190,13 93. 82 2,652 5. 686
25,10 194, 7 92,0 2,67 5.24 4 1 2 3 3 1
25,17 194, 9 91.3 2.66 7.81 4 2 1 5 2
24,57 193.8 94,9 2,67 5.36 1 3 2 1 1 5 1
24, 62 193, 3 93.6 2, 66 6,02 3 4 2 5
24,865 194,18 92,95 2,665 6,108
25,091 191.03 92, 85 2,661 5. 865
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Distribution of fatigue life. Distribution of fatigue life (logarithmic

normal distribution).
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83.55 kg/mm? L7554, COREOEHOETREMEORENFCELVOENTVEL LN S,
T4 Y o—FOFEFICONT, Y O (6) ATREFRROERE S-N g LTEL, RBRE
B SREINZHTIEN op & ZORKOEHES N, OBEGRE

3.7247 X107
N"=v'nl'—"1°“ .............................. (2)

8,000kg)

(T=

Fatigue life

-
L)

el

ELTN3, $-FAUARY O EFERBROKELRYT Fig. 7 »SABOREHET 2 &,

. X
Nm=£%%__—wl_oe .............................. (3)

&%,

XS TIA Yo —TOVEGRE 0 —FTROMBLLEEY 2 L4AORBICH T 5 HHOMEMBMIR
HON, OEEHREREENLT 5 EHTES,

BRET1 L0220 T, Z2hTho BEOHMITIES on=—68. 22 kg/mm?, 0p3=283. 55 kg/mm3
ZRNT (2) & (3) A SR SN BHEEM Not, Nus B KU Nipa, Nmg ZRFICRT

# E &
W R
@ XL @ Rk
& 1 Noy=17, 671 Nopy=16,084 N,=12,955
& # 2 Nog=12, 479 Nopa= 9,951 Ny=10, 342

(2) ARFKED 1 Koo - 7OEBREREL SHLN L bDOTHY, (3) RRBLDA—H—DO



HEAMRORICHET MR H5H G — 47 —

—TRHRO -7 E LTSS, (2) Rickd Ny iz (3) RiCED Np LOREZEE SZ TS,
HEAEOBEAICENHZ L IICHBLEN, CTCTREBIRKREOHBRIGICE ED D, Ny ORI
J5%% 50~149 kg /mm? &K HEHEOENRBRERICL > TV 3, ZHIEH LT Nn ORIZ 79~136 kg/
mm?, 4EOZRERIT 68. 84 kg/mm? & 83.55 kg/mm?® TH 3, Np ORE Ny ORE WK T BN
DREHEITEL L, Ny & Ny ORICSEORBRERE S TRO>TRLKOBARER 2R, &
EDRBEHAIIENDENHICOSPIE > TN B, XORAEN o ICHT 2RBERS BLETH D,
Fi, THEHRORLFADFRES bH 5, LBOLBYEMERTT IHEACR o —TEROFLER
EUD, TEHRENBENEETHIHEVD CER 24mm B —7"H 50 EZOhOROr -7 iK>
WTEORBRIC D7z » CTERERIRD SNBIC it 23D THA Do 4 mm o -T2 Th 16
mm ER—7OBEEEL LS, S-NHREDTEHEOHERET 5iCit, £DEMDRHORER
BYUETHY, SEOKRELOXITRATATHELEERLS,
3.2 BREBBILBRBIRIX—

EHUFEORELIROL S, 1 XD ESOMIC 4 AOEBWRIE CIBALE Liclod, FiicE
Lic74 v a—7RBY05RVASERLTEY, TOMR—ETRE. CORERSOEESFHH
% Fig. 6 TRT. B/ 26X108kg » 5Bk 36 X102 kg £ TCOMBAROTMIc LT ->TED, ¥
BEEEEE 2R, £4417TE 2heTh 30.85X10%, 2.13X10%kg TH D, L4 2 Tid 30.28X108,
2.02X108 kg ThH 2, chOBERIIEHRn —7OHFLBOVEHFEICK LT 70~90% DEZERL
T3,

BERIEHFMUEOEENOERE T RBNREICLE L &R, 74 v o —TABIcEbN 2 Bk
DO H VR EE SR T IEAICE, EREERSENLARSOETHSEL 35, RRETRK
& BEMEEOBEICR, FHELETRIOMCAOHEBEANSIONEC ENH 5, RAROKER
OEHREBEBIKOVTASE, HERKIISLEHE1T —0.221, £42Tid —0.207 TH 5, Fig.7iC
HERO—fIART, &< CHBABBEHRIRED ONEV, THiRo — 7 OB 6X7 L BT

{x10%kg)
05 35.8 d

i | T 1

T=12,000ky

S
E
T

[+ .
= g . . .
o = * .
<03 - o . s ° .
S c . o o
3 wE [ o . ®
g é M . . .
e 4&19 . . N
@ g0 30 -
32‘2 02 @ 3 e
© B S .
| & .
= 3 « ** o
B w B .
[N+ o ol ®

e
=

| 26 | 28 | 30] 32 | 38| 36 |

EBEHROREMS
Reserve breaking force

Fig. 6. #FrlO0BRE RS

Frequency of reserve breaking force.

{ x10%g)

25
8500

1ago0

Fig. 7. F@m L BE BRI

15000

5 @
Fatigue life

18500
(=)

Relations between fatigue life and reserve

breaking force.




— 48 — HESRBTEEE #3145

e KRBT, WRBAB~BbNOTL, #
T=12000g MICE L T4 Yo —-FOBRERSICRKEIREDL

- o Ui it E R B,
g * . BE®mILLbHEMRELLIA YO —-TD
- Y BB v¥—b, BORKOERERYREN
w5 " YU BETH 5. BE T A vE—OEREH1TI
‘SE .o *e 0. 220~0. 756 X 10° kg -m/m TEI(EIZ 0. 4676
%E {2,° X108 kg -m/m, Zefk 2 TiZ 0.226~0. 660X 10
| .-. ? . kg -m/m TEHEIL 0. 4106 X10® kg -m/m TH
025 - _ o CNBOEEAHRED ~THBE, B
s . w %NS MESOBAEKBEBEN 5. RETANF—
Reserve breaking force SBE® S ORBRE Fig. 8 KRT, RAVRT
Relati(f:g{)tiwifgfefef\fai:ejk}:n%;_force £51CT N G OREMREL 8RB % i
and reserve breaking energy. %, HBEFEMTERTESRHE1TIZO0.841, &H2

Tid0.822 L7585, UEBRICET 2 74 Yo —FOWE—HUCHRSE ZARSBRE A Vv F-Th
50, BUAEMACLRETNERE T AVF-RUKNED 2 RIKEFITHC LTz 50, Fig. 8
o s OB D BNE B,

BHEI ANV —E2FRBOUN LA v —CRT oL THSE L, &1 TIZ 19~63%, &2 T 16~
50%, MYET31~3B5% THo, FMICELLTA Yo —7RENEIREDE S TREFBICHAT 70~
WHEDESERSTNDBY, T ANF~THELEEORPOEBEIILICKRED, CHRENDET
L&D =T LU TOMUINE LD BIRMERROSK XL LIk 28, REGEMITETS
FREULTEZLZ LS, FENTHEOHIKLOBEE THAONALENI ATRARMNSEC L
ERDLNG, YINRRO TE—BUER » OB RMEREO BEE RDTHEE, FRKOBLE
14, 500~16, 500 kg /mm? i3 L TN EER T Tid 16,500~19, 500 kg/mm? TH 2,

3.3 EBIEORECZE

T4 a—-TIBIIZENERE, ThEBRT2EBOFENSS BEL LETULREL 5, R
W LTABICEBICED b2 X KD REICHINT 5. BEICEDON 2 RN ERNR &
Eh, 74 ¥ u—728RTABADORTERICS T, TOFENOETRESZMZHO—DEE
BIEETEH b, v

KRBT E T 5 ZHML, RBRBOETHERSERA A Yo —FLETAEICLT 5 ILERMTI LA
EATTHY, BHBRR—OOURATA Yo —FR2KB NP TH T TRA—X L5 ¥ FOIE
BELNBETIADOZBHBEZELTHRE REsh b0 6 floR,id, BERINRIE A50EL-
feo BT A ¥ 0 —FDERIDI > THBBRET 384 L, KBRNECREICRONZEHEL T,
T4 ¥ o—7OEGMICENSEOTHENBEEL NS, Lb LRBRIAES 2 LHEHICE LIH
TOEHEIBOBBIZI~13EKTHLDICH LT, ZOEEHFMEL ORIC—EOBRRIZED SNITL,
T 1BIU2IE0 2 ZRSROBBOTER, #RAVI Yo -7 1ASDZNENB.22L7.65
ATHD, MEOHICHIAWCERIZZRIEV, 3ROERE LULRBREFRICE - TEHE@ LI FIZ



HERMBROFEHICETIWME B5H GEA) — 49 —

L T—8,000kg T=12,000kg
g 8
5 s
g 7
< 6
B s |
ﬁ.s 3
Fig. 9. % % W % © ® ﬁz
Increase of broken wires (total). 1
1t I L 1 n . 1 A
N 8000 10,000 12000 14000
= (@)
Fatigue cycles
ﬁﬁ) L :
9 1 -
T=12,000kg T=8,000kg
8
§ 7
=
=6
)
S5
HS -
§64 —
83 Via A
% :E: /,,ff/’/ // ,J/,;‘/
2 ey 2 - s
2 _y,e§¢ﬂﬂ A
1 27 : A 2
F ED A D! EAF B
0 |
08 07 08 09 1.0 08 07 08 09 10
/N ne/N
Fig. 10. X ® W & © B
Increase of broken wires (total).
VT EH20BAETh -1,

FRTROHIMEBBERINT 9 AL S, BERBIRLLHEA TS Yo —TL2REUHHD
WL, 2oL TORERKOESEOBFEE Fig. 94T, RBRICHRERNEFEAROFESITHT
ZHOBFRE Fig. 10 KRT, MPENRORENEL2554E, RELITEIN,00HTHD, £HE2T
2K 7,500 [ETH B, COFEERREFMOFEHBELOLTSHZ L, ENENO0.741 2 0.735 L1725, &
H2TR74 Yo —7DRIH8,000kg THY, &£H1D 12000 kg Ic~ThE L, T Ehiz&se
1 DBAD op=68.22 kg/mm? ICXF L 033 =83.55 kg/mm?® E K&\ LichioTERME 1 ICh~THE
2 TREAEIROFA T TOEEEBIINS{, FRbEV. LL, MHENRORE L2 nllikoiin
DEfE, FMICHT IEETHEE, Z2oORHTEBI2VThOBACEFE XS SEREZRLT
VW5, BERFRE COREEMROEEERYRIS DI NHLNIN, Z0EHRRBEMIOZNE
BRABETH

B RAEDEM® KON TH B L, FIENRRBLED D &5 THRENRIBIChDHAINIC BEt Wik b
H£95 “RHE ERLTVS, CORRBEERLZBEOLSKE (B LUBRY RO LTH
BUVRDICABROD 2BATH NI THASHRRBETH S "WRE" MM TH 2. SRORBRE



— 50 — HESRGAAHE HI2UFT

BREIBHA VvV TH D C EENRERNDBEEIICRL TR LB L LENTE B,
3.4 FHICOVTHRESHREOHE

CORBRTHHEE L 6XTIIS 1874 vo—-7i2, £4TJISHATHEOBETHD,
OEELTARBE6DIDEVIBLBMABLDOTH S, LM THESHIK L 2HEGOREIDITNTH
BHEEZIGND, —F, BRI 27 Yo —7420BBIRENTH 2RFOHE, BA, £E
MEE, i, LU HELSOTIENDY, chdRIBBYIMIKKROBTR, 74¥o—7
OWMEHAEELATELb0bNE, 22 TMIERCEART 24 TERAE LBAL LTHELEE—
2OIN—FELT, A~FOISV—TRICHEGDENRS LDBEDPOBRTTET > 72X LCRKDNTRE
1F LI O TEA Lo

A~F®§¢w—f€&K%ﬁﬁmﬁﬁt%®%$ﬁ§mB%ﬁ%ﬁ%ﬁ&,ﬁﬁﬁ%ﬁ%wﬁa%ﬁ
ERENCE > TFay b oA E Fig. 11 £183, &1 & 20 2hZThic >N THlEh L REIOR AL, £
HROVIEEL LU Z OEBHERERD LT3, £HTLILSH B LHFGFEEOK/NE X FROKR/ND
HEBGSH DL, COBEFRRS O OEEOBAICEBE LTS ARDHRV, A EEF1TRFR
FERESRTEDFERINTH 52, £E2DFREMEBENELE >TE, DSV —TITONTD
FEUCHEBICH B ERVAIL, 727, BOREMENWNSSEBHRESBARENENI AMEBELTHLENS
BETHS,

ZCT, Sv—TICESHEOTEEE IS ERD 3 0B OBREET - oo FhE0ER
DWTNOEEOBSITHHEIIICE R E L RED SNV, FBIEOVTREE 1 DBAF oL T
Eh/h&L, 42 TRAED, ALE, D&F, ELFOMIEBERELEENED SNALFRABMNS
{, DEEDHEBRENENZ B,

T4 Y a—-7OMEHHCHELRIZTTES I LBLhIBRE, BAE, XDEL%L, BRELT
HATEZEROREINEODELT, HEVEABTERVEEROEAINLOOLLT, Bt
DHBERA I, 74 ¥a—TOENRR

JA¥Yo—7

(=)

14.000-

13.000-

71200039

" 5
Coefficient of variation

12000

T=B,300 kg

PN
Ap

sFatigue lifel

THHE

2
8
S

11.000-

= B % H
Coefficient of variation

Hl 25

10000+ ®

Fig. 11, ®AESHHOHMHE

Comparison of fatigue life between manu-

facturers.

DFERZHESH LD SV — T H G Ik
R BREORERS SREFMEOZIRIET
&3, —HIRAROEHRBD SNl TH
otz BHOEEEICONTEIL L 1A
DN TH B E, 7 v—THTONEHE
WRENCTEMBEHIDL, ZhHREEAR 74+
o0 —7ORERRNFACD ST EPD
A&tV S v—TDoRTENL D
POWED Y FRB - ENCDESIHE
RESS LEERO—DEEL BN S,
1AXD1HEDTA Yo —THoEHRDLD
BUBOHFGRBREZT -T2 OEREMO b
DERBTNEIERREERNTE2004A
nigHY, SEOBBRLETR 7 v—7 I




HRERAMEOFEFICET Z2HME H5H (M) — 51 —

ENBHICLENETACLETER P T O EDLAEDOTA ¥ o —7OENRBROERITFA—
P CERORFTHEON TV 2R3 TOR—HERHO 7S Yo — 7 EMUOR S &N L L, &
BORMEEETHSELEDONE 6XT 74 Y u—F T2 b, WEOER,IS HIBEDIS>O2R
PUEATELBCEERLTOE LN CENTE S,

ARBRO FRICODVWTO ZERI LU EOE B TH 2, RROFERETRLS—Dohb0BHE-
foo THRERICELNTOEEZROREDO VA Yo — 2R E LTENRBREERT L LickD,
T4 Yo —FOERICEEERETEREZRPUHEZOTREBNALEVIYEFTH -1, L ALTHRR
DIBERE, BNE, JORXBLOMERRL L, BNEOEHRET S L, HIVRBMETHEOREZE
BT 22EMTEARVDPLEVIBEETH . THMTAERLSHE, TSN 7MY —TORRCELT
BUYSHEREN D, 20T, AHORBRERTHS Table 1 KBFLREEEBLITZThICH ETL 2R
F—2&D, FaLOBRICOOTHINEMIERS 2, FREOHED 2V REHOHHET S
FHEERBTC LRTEREL . SAORBREMGE LTRHERBROEARGERE LIS & L
W, REGBIROFWEL RS IHNE WTE) ZREL, TOETLORREGOCHFG (EEE
¥) Z20bDH10,000 BIFIRE/NEL, HATA Yo —7uEoBEY BROZERFREOEE LTH
DR P D TRV EZEZ NS,

4EORBRTIIIERD 5 O BEHSHNP SEBT 2 LB TERD -0, FHOHEELEALDLN
5iE 74 ¥ o —7OMEC OO TIENBRNSHEL Y, S5O LOHEENSETHA S, 77
AYZDLDOWENR —TOENERICKEIUEBEEI260THE00, 74 Yo —TEBRTS
TAYEDOTOFENRRET-T, COBRDPL7M Yo —-7TOEFEMERETILIBTHEDEALLGN
b LN,

vt ¥ U

HERREREMEBD IHRELTAVLGNE 74 ¥ —7D5 b, 6X7 24mm (74 ¥u—7]JIS
18) 288 E L—doEhRREHFRELER LR, S, BhHa Lt zon®h, BhHaicE
UlcLHEIN R Rc B 2 BER S, BhoBMTIcE 735 RO RART, RELHBORE
HHOLBOEREILSVWTER L, WEBEROBERAKELERL—FORRERDO S LT -1
COENRBRICK T, 6XTHBEDO T4 Yo —7 D HED —B%E MO PSHICTHC EMTEIEER
B, i, ZZTHELUERE, AROBHCEDNTHIHERED 74 ¥ o — 7RO TORBKR
CHETRZEICLD, SORZOBD YA Y u—7OEENACHIILEEEBbNE,

5l B x &

D B 1EE - IMERENRED —VRRE  REREROEF BT IR GB3#) ¥k
(6x19, JIS35) oENFwEER, HalntH#, 300, 1~39, (1978)

2) PRE B4R fEXR (6XFI(26), JIS 12 B) ofndiailig, [, 310,

49~72, (1980)
3 kR R-FEk H:RL GBI EXEROBE LR MORR, [k, 164, 79~135, (1964)
Y P EMRERORA, BAKHE, 245 pp., (1967)

5) * WHRE - RAE—  RERMROTINCET IME B 28 ERICHET 35 H R




— 52 — HERBRBUIEHRE EIUS

B, HRREFHE, 213, 1~71, (1968)
6) LT & :HBROEHEIME, FSETVA Yo —SHESHEREE, 51~56, (1955)

Study on the Fatigue of Wire Rope for Logging (V)
Fatigue-life test of standing skyline (6Xx7, JIS No. 1)

Jun-ichi SuisaTa®

Summary

In yarding operations with cable logging systems, the standing skyline is subjected to a
severe condition which leads to fatigue failure. The main factor affecting the life of the
ropes for the dynamic use is the repeated bending fatigue under tensile stresses.

The development of the wire rope fatigue testing machine and the results of the test
investigating fatigue characteristics of standing skyline of cable logging systems were reported
in the previous report, the Bulletin of the Government Forest Experiment Station No. 213
“Study on the Fatigue of the Wire Rope for Logging (II) Repeated tests of the main (skyline)
rope under tention and bending”.

This report presents the results of wire rope fatigue-life tests that were conducted using
full-scale specimens of wire ropes with construction 6 X7 C/L, 24 mm in diameter (6 strands
of 7 wires each, with main core, bare steel wire, Lang’s lay, composition oil, tensile strength
of 165 kg/mm3, breaking force specified of 34.9xX108kg). This type of wire rope and the dia-
meter of 24 mm is one of the most popular kinds of wire ropes being widely used for standing
skylines in cable logging systems in Japan.

The fatigue testing machine was newly installed for the tests to increase capacity under
the same idea that reported in the previous report mentioned above. The fatigue tests were
carried out under two different conditions. One was 12,000 kg of tension of test wire ropes
(case 1), and another 8,000 kg (case 2). The pitch diameter of two test sheaves were 150 mm,
and the load upon them was 1,500 kg for both cases.

Tensile and maximum bending stresses which the specimens were subjected to were
calculated at 56.73 and 68.22 kg/mm?3 for the case 1, and 37.82 and 83.55 kg/mm? for the case
2. The wire rope fatigue-life was expressed by the number of running sheave cycles before
the time when the amount of broken wires on the test piece increased to a limit. The limit
is called the maximum allowable number of broken wires. In these tests 4 broken wires in
one length of lay of wire rope was abopted for the limit of 6X7 wire rope. In all, 31 wire
ropes were tested, and altogether there were carried out 101 fatigue-life tests.

The results were summarized as follows:

1. The fatigue lives varied from 8,500 to 18,500 (case 1), from 6,900 to 14,700 (case 2).
As an inspection of the distribution pattern of lives, the frequency distributions could be fitted
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well by the normal distribution with the mean of 12,955 and the standard deviation of 2,140
for the case 1, and with the mean of 10,342 and the standard deviation of 1,933 for the case 2.
Slightly better goodness-of-fit could be given when lives were transformed into logarithms.

2. The reserve breaking force of the wire ropes that had reached to the maximum al-
lowable number of broken wires (at the end of its life) varied from 25.0 to 35.8xx10%8kg, the
average being 30.85X108kg for the case 1, and 25.7 to 35.0x10% kg, the average being 30.20X
102 kg for the case 2. They were equivalent to 70-90 per cent of the breaking force of new
one. Also reserve breaking energies calculated from stress-strain curves were 0.220-0.756%
108 kg-m/m, the average being 0.4676 X108 kg-m/m for the case 1, and 0.220-0.660x 108 kg -m/m,
the average being 0.4106X10%kg-m/m. for the case 2 they were equivalent to 19-53 per cent
of new one.

3. The tendency of the growth of the number of broken wires was observed. On the
average the first broken wire occured at the point of about 75 per cent of the wire rope
fatigue lives. )

4, No significant defferences in fatigue lives between manufacturers’ wire ropes tested

were confirmed.




