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1. Introduction
by Masazumi TANAKA*

Abstract: While recently the total number of occupational accidents is steadily decreasing in
Japan, the number of crane accidents shows a trend of slight increase on the contrary, and the
number of casualties to death due to the failure of lifting apparatus for these five years reached
about 80.

As the background of this situation, some factors have been pointed out, for example, like that
taking care for safety during usage or inspection of them for cargo-working is insufficient, and besides,
methods of strength assessment and inspection have not been established properly. And recently,
the requires for revising such situations have increased.

Among such situations, recently considerable numbers of crane accidents according to the fracture
of wire ropes happened. And the prevention of possible similar accidents has become the most urgent
problem for many persons concerned.

In this specific research, therefore, main target was focused on this problem and the following
subjects were carried out.

(1) Case studies on some crane accidents caused by the fracture of wire ropes.
(2) Precise experimental investigations on the properties of degradation of crane wire ropes.
(3) Studies on countermeasures to prevent possible similar accidents.

In Chapter 2 of this report, relating to the subject (1), the results of the precise investigations on
the crane accidents due to the fracture of IWRC wire rope are introduced, and the direct and/or pos-
sible essential causes are studied, together with the other information on the degradation properties
of this kind of wire ropes.

In Chapter 3, as the main part of this specific research, following to the results of the study in
Chapter 2,the results are introduced at first on an experimental investigation to certify whether or
not the internal damage can occur under any allowed working condition, and mainly on the following
thorough experimental investigations under wide range of testing conditions to clarify whether or
not the internal damage can be a characteristic of IWRC wire ropes when they are used as travelling
ropes. Moreover, a problem of the present inspection system is pointed out.

Chapter 4 deals with the prediction of fatigue life of IWRC wire ropes, taking also the internal
damage into accounts, as a part of the study on the subject (2). And Chapter 5 relates to the
experimental investigation on essential properties of fretting fatigue of wire materials, as another
part of the study. In Chapter 6, the subject (3) is investigated, mainly based on the results of the
study on degradation property of wire ropes of this kind.

Chapter 7 summarized the results obtained from this specific research.
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Fig. 1  Transition of the number of casualties (death) relating to crane accidents
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Table 1  Number of casualties (death) for every kind of crane and phenomenon
ERSEMS S ERMDI L - FICHITHRER, RRMWFECTKERERKR
(O L —FE, T 6 FR~F 10 FhR)

RBiso-R0B2RBT5 ERBICHINWERES
BT3B EINETORESFETIHBEOREMN
HEERRRICH 5. '
FHTEUA v O— 7 TiRMLDARITEN, ¥
X BERETRIT DL, O— T VER RS,
X SICIIMRMITESE TOREZZTIEEMNE
WAL, FD &S IBEHMOBGRES L UHRE (&
F) ZIERICTHEMT S HENREENS,

22 @Ho—-78.

Mo — IEENRET TEASINZDOKDN
TRABRICHBREREEZFMETESN, TXENREE
{LOFEHIILBHEERICURETH 20D, EB
R REEEEORENRE L NS EERH S, LML,
HZEr 7S (753 RElE BEn—70k51D
LAEBMENZIZ WA WAEN-R#EEFEDOR L
TEERZ, VL—C0&ELETHELTHERALEZEWED
HAVRBICHEEL THBY, TOUEZHAEITT S
DIZH, TOBOO—TOMAE, BELOVDITRE
BEORERBIVEREREZ2LDSENICHMT 5F
BEORMNBREETNTNS,

2.3 HEMEANIL B

RN RAY I TIZDWTIE, JISHKY, £l —
CHEDEBEIEND D, BREOLDDRGELEIR
ThTWws, LML, WAWALREBERENRS S LT
FNTNITBWTEEBNZRER TROFMIIIERIC
HETHD, EEATHEICEINTVRAERSIBEN,
D EABENEGHEEORMNISHBOFEEL L TR
T T3, TORREFE DT, BHENIIEE
BOKZEVWIL—C08LTRAELTHERLZVWED
BEERHAHICHHDST, TORIEOHEATERN
RHIZHD, TNHRHOMENEETLNREELNVWA
X5,

24 RYF—>

JLvo—7, SO0 — 7BV NER, £
SOEZENERDONEHEETHSD, —HMOEREMN
BELTO2EOBEIIREREELZZITIC< WD
WETENREETHSBD, Fx— i3t EiIE
HICEZ< OEZNEINT DALMY, ER—DOREN
ROBELZRETHILEOEERORENFEEEZE
DB &, BEFMmEBEMOmM ESERICKEMES
25, BRIEOF = — > OBEOEREIIMEIORED



—4—

Mk, MIEROmEIZX > TERTIZEEKEIZH L
LTIRWED, BENIEZ2EATNS I &, EHEESE
PEBREOEEBEL2ERTHEREAHERERS
<, BEFRMIITNS OFEEETITWMD ML= D D
BRIIZEETHEIVZAT, PRODSBORBEEE
o Tn3,

25 EfFEELORE(L, REEMNEFLOBHE

ISO DEBREEILOHFHENEATHD, HL OB
HEICDODWTORBOEL EBHBEINDDHBEIRT
HB. ZOBRNDOHFT, 7L —HOBERKE, JISKH
B, 7V —meRRSEoR B THEEREOT s &
BERMOBZ2MIKLZLEHAEALRNSEEBIC
BELIESDICE, LRRORBAEZED, SEK
R REEWMHBENIEEITZ N,

3. FRAOHE

RO XS B EVFERICEIEL /s - BRI
DEDITTEL OBEENRDY, TNENNEETHS
2D, IRINIEDEBEBMEDFIK WRHTH 5,

ZOXIIRBEDOHT, BHUESEDRY I I L—2
DT O—TOHEMKES, 6) EEoMTIL, 3
FEFEOMIZ, BLOIZ L - REBORRFAEEN
DOBHEHEE Lz, TOREOHRE, VLV —VIKEZH
ENTVWBHELAD A Y O—7ORNTHEEOMEN
BEELRLT), LOABZTOHEORAVNERICEER
RE LN,

L7aR->T, AMETIIHEZZOMBEORRIZE
HITDHMEICKD, UTOL>BARORAEHELZE
ByaZEELE,

1) KREZEF ORISR

JUV—2HAUATYO—T7OMICE > TREL K
FORRZEZFHICAELZKERIIONVWT, HEORERE
BLUOEETIEERTERL &

2) AERBEREORRLMESRDERE

1) OBREHERELT, VJL—CARSAIhTVS
IWRC 71 Y O—7TRRNPEEEE U RETORK
WiINBNZ ENERIND, TOXIANTOE
ERRERTVWLURFEINRWABEY LS ZTTE
CBDM, HHE2NWIHBRINIEARETTHELS
DOMIZDONT, EFHBEBIZEEL TR LE. D7k
», BERBETILV—-HELTEBDESFEHIN
TW% 2D IWRC 71 Y O—FIZ DWW THITFES R
BREEBLT, FHICEEREZHAEL =,

TORER, ERMEHYOFRINBHEHAKETT
BEEATRBORENERI N0, FOBEET
ORELOMBESRZR L,

ERETL2WATRININE#RSE NIIS-SRR-NO.18(1999)

3) FAKGENPATEEORERRBIISZA2EE

2) ORFIHENT, ERICERAINDLG2EEL
ENANARRABRSHE TRBROMITESRBREERL,
ZTNETNORFRO—TOHEBRBIZEZHZEER
MUz, ZORIZIERAZE, FEINZVAEETIR
LIZLIZZOFENENS 2 EShN D BWESRKES
ATNW3B,

4) FRWRBGOERRME

FRRORETTHSMNIRESZIWRC VA YO—T D
WG 2 R E & 5 BEESP LR OB O —R]
ELT, ZOROTAYO—TOESEGEEBENED
EOCERBL TV M2 LRROERERMSFHELR
U, #TEEEERECEMOBREEBARRTS
ZEERAST
5) EROT VT4 T EEREOEBENTIRE

T4 O—T7OEFEE, RICERBEZITOBRE
BHRER L OEMIC L BB EERITERTH8EL
BADHEBITEZ TV T4 D TEFBRRTE>TK
EREEEZTR. LALTAYO—TIZDVWTIOD
BENMSOMEIEETHDOT, NEBESORER
MOMAICEHEL T, AEEMZHEWCERICXDE
DIVwT 4 TESOEBHNEEEZRFE L.
6) UV O— TRMESEE IR o

ERRICBT D REREEROR, BLUIL—
CHATA YO TORBREOERURFERES
FZ, AEKFHIEMREZRFL, HRATHERTE
DFEEERLE.

D EORFEORERIT, 1) HIZDOWTIIE2ERT, 2)
BLU3) HIZDOWTIHE 3 EIZ, 4) HIKDWTIEE
4 FIT, 5) WITDWTIEE 5 FIT, 6) RITDOWTIIE 6
BErhth#@ELlL Tn3,

EEXHM

1) ZV—2F& (FR10ER, HEZL—BR, p.
42 (1998).

2) ZV—F8& (FRe~10FER) , BFEI L —H2.

3) NIV BMRY Y JIS B8R18-1997, HERKRH=.

4) NIVRRYCVEREE, HEY L—HRBK JCA
S0601-1989, (1989).

5) HHEHE, Ryr7L—0PTETELRERSS,
(1989).

6) THEM ERPER FX B —RR, 8, 41,
239 (1992).

7) ERE—ER, EEEER, RHE=X, U1 vYOo—-JoR
BB OBILR, BIR - R4, o1, FIRKRER, (1991)
p. 44.

(FEL 10 % 11 A 25 52 3)



