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Impact Value of Double Link Type Level Luffing Crane
in Hoisting and Luffing Motion

By Noboru Onishi
Kameari Works, Hitachi, Ltd.

Abstract

The impact value for various operations of double link type level luffing
crane has hitherto been handled on the assumption basis. The writer measured
the values with the crane in actual operation to enable engineers to deal with
it with confidence based on proved figures.

The measurement was carried out in the following way; a photoelectric
cell type stress gauge is equipped at three parts as illustrated in Fig. 2.(a), (b)
and (c), and the stress of each part was recorded by oscillograph. Then, the
impact values calculated from the oscillograms thus obtained were compared
with the calculated values derived from the theoretical analysis. The results
of this comparative study are as follows:

(1) In Case of Hoisting:
The magnitude of stress arising from the static load at the tip of boom

makes the following ratio, 7/, with the stress involving the impact:
7' calculated value 1.6

7! measured value 1.55

(2) In Case of Luffing:
In case of luffing operation, the impact value reached the maximum when

the jib is retroceded inside the minimum radius.

Impact due to Oscillation of Hoisted Load:

The maximum width of oscillation of hoisted load, X, 6., immediately
after the tip of the boom comes to standstil is expressed as follows :

Xmax=2 ‘l— (a4-p9)
g

where,
[=distance between boom tip and load
a—=acceleration rate of boom tip
f=deceleration rate of boom tip
g—acceleration of gravity
Then, the luffing impact value, S,, caused by the oscillation above analyzed
is as follows:
S, calculated value 0.224 W
S, measured value 0.195W

where,
W=weight of the load
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Impact due to enertia:

The force impose on the luffing rack, 77,

moving part is given as follows:
T. calculated value=5.08t
T, measured value=6.26t

S MK WIS

arising from the inertia of

As given above, the calculated values come out with some difference with

the measured wvalues.

And this difference, or error, is assumed to be derivative

either from various assumptions employed for simplifying the introduction of
formulas, or error in assumption of machine strain, or ununiformity of stress

distribution of the measured section.

(L) ¥
F7n Y vy BIKEGHA 7 v — v BREFOH#) 2 7
PRICAET S WA LT, R —IARUE 23 T O
HoT iz, SlEl 2 s Ol (% #3272 E iz
9‘-“‘“’¢fﬂf’~.fii‘lLf‘:@"’f‘, F ORI LT FD—I %
ST D,

il

(II)] = = B BE
e slie g b I s Wiy e Bl W 37 Wl e [T e BT
ﬁwaVyﬂmvﬁﬂﬁvth%U,%ﬁﬁﬁﬁﬁ

T X OB TH S,

FE H1 (AR wcerecrcrmnerseanonnns 150 t/h
pE Bl 2 FF...... B 24 m i 9m
I | T 80 m/min 100 kW
5] s ihaas 80 m/min 20 kW
TE T 1 r/min 20 kW
i i 40 m/min 30 kW
1 [ A 440 V 60~

(I = B =E {8

'ig;‘lll]: Ix&LTCELE, 5liABX U?‘EEIHI,}FE filZ X A [ EE
X LTiTw, E2EITTRESAE (@), (0) 33X 00 (¢)
“’uai%Tm#IH% F I DM OTELY F v vm
CTHBEZ kD, KREIIEEBI K

SIAEEN I BT S L D% R LR Td D

L P I ,a'\..._
7 7 I *'hli_f_.]:["?f;

Iv) % L+ & © 7§ ¥
EFHOHETRALEFZ A ON5 L OIHITIRIZE S
L7z o T bl U Cl3thURso
J?&:%m‘m fe A A R kL L B A A
NFNHEOEIETIT S XH 22T wa,

( 1) IBRBOKRET
B EYIRFIZ 31 4 8 s X OSkE Iz AET 5
REEEZ BB L M5, ABslEICHHT 4509 X

S

e -1 il Sk T Dk BT

i AT o o} M
ﬂf_J (’) - d{:'l /L) o

|

A
'(.
¥

w1l X7y vz RBkFESHA Lﬁﬁé%ﬂ
Fig.1l. General View of Double Link Type
Level Luffing Grane

C{;’Vﬂ J- JAY,

L(ERT9T)

|
2 NG T -1 \

- 28 I I <SG VAR 1 N £

Fig.2. Locations of Measured Points
W: B8 1 AKRIZH0 %k el (kg)

E: @ZRosM R (kg/cm?)

A: BZEOGEETRT (cm?)

L: #7045 L (cm)

g: HIOImEE (cm/s?)
(A) i GJ{wa)',‘;fﬂ
fof 0 ASHU T A Ef A A TERT IR XA WA
PO 0a(em) /0, & l_‘.-)i:]nf'.':ﬁ:?zmliii_f*~]‘%’- ¥, el
DT 61(cm) X755, ZOIRAED S fj il Hi— i i T
Vy T L7 E IR EBORNL 63 T2 TEEET
B4, LB O THROGEZ2ZME I 5 L, MM HN
01 75 0 ITHRATZ L ST 5 =% F T
AFo,> AFEd?
2L 2L

— I OO EHL D = % 0 ¥ LI Vi 12X 5o =



T yﬁ'bkﬁ“ BZN

p
b

J a
TT

w3 B

f"’? l""l

E o B #H OB X

Fig.3. Skeleton Diagram for Explanation

of Impact due to Hoistiing Motion
- - WV 2 T A == ™ ™ ™ -- R e . At
b F — 2 gH =, HZR A (01—02) 72T #ats /2D D AT

D> F W(ﬁ],‘—ﬁz) TH5H e
DiciB = A F X
WV,?2

IO THaj T D 3Z W

AL W) s nmss s s vmnenss (2)
ChhH, D225 E LT
AES, _ AES, _ WV,? oz
2L oL 2g %)
a1 T
\ WL
i WL
1=02+ Vy AEg
. 0 / WL 1_ WL AE
. » (‘)\2 —1+VH], 7AE X 2 1+ VII} AE_ WL
AE
=] e
+Vy T (3)

)

01 & 0 DL 1 I THLTIDER I 7 — A DS Hh 5 il
*‘*H']”' EHTE O HIZSE L,
(B) EkiToOED 2
PRE DE|IZE 50T, }fl-‘ﬂlll'i-*); L7 Bl

Bz CEZNERNIC RO Z L HBTEXD, ._;»ga
[Ef:}T:'J‘J,: ST, F— AC?)JL',‘E.}’:,;M-JTI etz &
ST L mE HOTLY AL » + 74, — R i
W & 52 A C AL O U”E’Ji"i" HIMFRO P e = 7
L, £4hix

¥ =D T 1B

AR 1285

B L EEEIZIOWT

WL,
AE

AE

Af =
14

 HBWE L, =22 AL=AES, (4)

¥ — A DS W A N 2
ZAT D T — A OFER OEA T 5.2 5, X
DTHFTOEEZ 2 LD ICWMEBOLEEYS (L+L, ) oy
bHLELT, e Wrnzizt EOMWMEDELYS N
EE v, Licd2T(3) R0 rix(s)Ror ks,

& i = _JIK:U.-J (FV

AE E
vy AE ;
TV we(Lts,4E) &
(C) FiztH
L', I—(’)ut/,l\. _éc “”;T AL —:| i HI I o
Vy: 80 m/min=133 cm/s
£ 1.0x10%kg/cm?* (I1E)
L.: 9240 cm
d0y: 3.71cm/t (FFEL(l)
. (27 v PEHE AR
W ( : )_3,000 kg
A: 1.6cm?
g: 980 cm/s?
/| AE 1.04
=14V — e s SRR ]
vy e =133y Jo —2.35
7' =1-+V¥, ]/ AE =11 3]/0-488'
Y We Lo AE) - TIY T ipi

=1.93

PLEFV3 s 80m/min O el THEET L 72555 T &

r

(2)%mﬁ@ﬁ#
%4@; P‘Hj(/'?"_[l i’ﬂliﬁL"’jd‘//Ff{?7Aw—-

BT %, HlifEi o2 VB, BB Al
(NEE 2 [{z]o'_J(a) (b) BXR (¢) 1B 58E0EOLE{L

Lmj-‘

R LIcbDT L DO T No.3 77— AD (a) fiiE
2313 % H%E f|1’|‘i:<.> v 'F&E'ﬁ L CTH %,

(A) B TFREO RIS TN I X ONRGE AN 5
PRIZIEA » > r 77 A LRI *"i:‘f)';J}HD;h_'ffﬂfi'i'ﬁﬁ?¥EO
T T & aRT 4

‘{— [\ Mo 2 (¢)

WEN e iy

Y
|
N0%tn?
B

4 | /\j\/\/\/‘\q}
J

H
t]l

Bfopesss St - ® t -

i ] i oo l! lllllll I
ﬁé
oo B &l (§)

— T4 wiw@ |

4
=k oy 8 E X

Y :

W Fig. 4.
ﬂlt Oscillogram of Impact
@l due to Hoisting Motion

e A



1286 {22!

fn 30 42 9 J H Al

(B) iz ot 7 — A2 4 faf # AN
L7—4(a) THETHEBHE LTS,

(C) SnwTELEEMHEORZEE =
A iz aBEbh, S 5IiICHE]IC "’3"Cf11‘}‘5)i.ﬂiﬁflﬂéﬂ:>
hTwsd, ZOBEDOAYy o ORLEIZF 3t THD,
i EIE SIS TN

F5 72X 0.3y FOYET b bE FRIGHT & A
RZIB BT a 0225 T6kg/cm? TH D,
INEHELPTEAE 3t o TT—4 (3) D (a)
MEICEL LTSS, Lipo2TAr vy POHE
(3t) &8st LA-fmiEIZH L Tl

o (g s
OBC D, — TGN AT R Y % i
110 kg/cm? T&h %5, LIz THUIRGOEREHE LT
e e o
2B OIS TS

Feees 1524—55
ke 152 =1.36

B0 ok FEEII S 7 X D, 3RS ED
65% THHZ L Bbdrsb,

(3)  SEHIiE = 515HE & O Mg

Ho Gl Vi 2 G2l = S5 L <

hicd o ey

THOR,

):152 kg/cm?

—55kg/cm? L 7c %,

2D 65% bbb

133cm/sx0.65=86.5cm/s > LTt L T2 52, (5)
KD

v’ (E1E ) =1+0.93x0.65=1.6
— 3: 'f) ’ il }J j‘ {|]‘10)11 F:' v Jr !Illﬂ —-’]‘Qu‘%};_ _.‘ - {\
v’ () =1.36

o

d’)
fH::b%gi.iém!lfuﬁ:;.:;tsl”ﬁ-%iﬁﬁ;: k<, £tz 1.18 ¢
B, ZHIIHEDMOE X UOCREOEDIEIZH LR

fy:‘_(’])u/\/[,.ﬁ jrl_%l }:T"J-é}) %i’i'" :)jL’Q}j

L)’b‘ L/ f ||l_,0) )t«. HH“ ;}f J ‘*'H-]‘Dj L"}L:%GD T:' ka*ﬁ
BLTH% 2
1
’ =]t 36 ¥~ ] 55
7' max=1-+0.36 X 0.65
e 15 By

B © & B

BIAEENZ W 7 — A DMEIZE DTHHA T » 7
TP LHEEOAREIRRS, SEOEMNTIIT—42%
w/NERICHLHAAIZE SOHE P KEZ R LT2D T,
EIRETIEZOEHFIZOWTERT 5,

(1) EBRpPOKREF

(A) F—2Z2zHLANWT S - ZOFEHEIZIHDIKRE
.-ﬁ:ffv'm‘?fr_’:}a FETORGEROERNIZER T 56 D TH

%5@®1:\,mL&fﬁﬁﬂVﬁﬁozvxég

(V] Bl 1A

w5 5l A &H #8# H ¥ KX
Fig.5. Skeleton Diagram for Explanation
of Impact due to Luffing Motion

P vy
0 L 5
L‘_t?
)

I

W=mg

#£6X 5| A & B 3 O K (0 R)

Fig.6. Sketeron Diagram for Explanation
of Impact due to Luffing Motion
(Acceleration)

U T HBRIRR T
2 DY

L DEEETHPNT

{E 1k L ChEBRRNIGD - I xFE XL, 7T— A

ZB < AKFESHT) HISMBOET) T »5H4ED
H=Tsin 0=Wtan 0

L7 — KA DS H3 KT

T ﬁhﬂl\ FDKAE, =kFOEX
r3 5L, {u]ﬁ@ﬁl_mml,ﬁgp;’if‘_, ;ﬂfﬂ‘ﬁ DxHxILEE
.

DRI 5
: 2
W(i—1I cos 6) :“;? i
s
cos = 1_;;Z
2
f}:cos—l(l——zvgl ) ............ (7}

ERifEORNM 0 25 AKE VL & ORRZE 5 2
5, IR ERIZE 2 WL EDRRZ TR THOT,
I BREL BB OIRNA 0 X2, Lz oTiK
LS HHBREDTAZEZ2HE, Tbb 7 — LS D
DT NS LA B DT 5,

e B8



(B) 45liAE#RIO f mem

T“_f"li_.lm help & :IJ il el »-{rk.l

XTI DN ED }'Ji%if'b ;

WY %
A Anf
Vﬁﬂkﬁﬁn&auamww&mﬁh,

o g A A
_T.-i- = (f;) ,'wJ' [}

1287

§ V= VDR | 2 ]:Qg[ﬁﬁiﬂ]uhiuj’/ﬁy BIZ DWW
“ ”_,t’l 5 R, / /
: F

L7232 T ADERE S

B

W 255 — A2 T

,»7\ }.]s f-’:ﬂ.'\' f l[_‘ — I_. '

%6 @E:ISL v
FHEA X, TR W

5. T "WRON

al p

)[R RS

LW F Tl L

A AR

HOMEOER 2 #5 5,

- kAl 53 0 j‘-' f“hj‘r i '-ﬁu‘-})a .:.:

7' — KD H
IO

L=t VAR F a W Tt B
T(a x)

LD ;I-; K |-,—_ AN j ¥ /

THHNE, ) hFEA T
dzx _T (a—x) _

dt

LSRR 2 N 5

/

oooooooooooooo

H Ll o, | RS S o T - T o T
Z'__-'y :’f}/\_‘l')/‘!bf_;)j | B L

77 11

Ea

T: mg _T:: I "-) o l}f{{ —( 6
d*x (a—x)
m-— ~— —-_——:0
ag. e
T D
d*x g g
ST e s 488 DS § § 8 i 7)
dt? / (7.
55 — B OFIRAEILDIRIED B — 5D NHEE % T

. T T S e

EREV, ITIEENSHDETSH L,

5 (

5w s

d_ +‘.\rg'

%

drr |

r"':"'h'-’
-\__-"CL-{';):]

d’x

+£x=0

dit |

~
- J'.“
. fon

5 Sy
i i

g 0 T
o2 (9 )Et:z‘s;tfi, (Q)A A& TIC

D — i

!

=0 sm}/ t+Cy cos]/ gt

0, A (8RO MR E

= S —)

2

x={y sm}/g t+C, cos]/ 7 t+o¢( 1

AT 5 &

Cl 0 .IJ

Ei R

1
2

£

T Fa
e S o

L C[ _}Z‘n—LU CQ,L;L

'J'kﬁ:ﬁﬁﬁa, =0 T xZO df
r]L/ Hi(}} L.f_*uf)

Hicd (X, Y) HEIZE

a2+ X THHINL

= ! ]/g 1,
X_ag coS y t—l—:x(zlf

boo e i 1
= f_;-\)".):) L

L 2T(8):ND—fi%

THIMZEMIZX D3
dx =) T S AL

-

--------------------

W i 1 at
¥ — L %
2

i1

;y9)

"fl__ﬁ_

-

S

]

25T (DRI

,/'..///%

/ \
\
= a \\

"5;*
\

\
\
\
\
, \
\
rff |\
\

J
4 Y \

{W=mnr
w7 5l A & B O B X (FHEEE)
Fig.7. Skeleton Diagram for Explanation
of Impact due to Luffing Motion
(Constant Speed)
LR A i W ohndik gz 35
cos/gt:—l D& =

1 .=

. 34 a2tk
— ll:‘:]l )‘.’._ }I\l\ :- .

F4EEh 2 R, a AR By | /

T 517'_') AT f",-)

S ITFRAGE ) OARTEL BRI, 77— LA 3 a] 8

X
N, @ IZ0HATETH

L0 b BT LTERIZE
DIRABIT oI E 5 &

dx &, &, .
dt2+lx @ e (13)

ad— VLt H:’ EF\' ’;J 7> { b

dx g _ &
dt2+lx ZVJ_r ......................

(14) X O —fifi#i X
/
x=01'sIn ]/f t+Co cos]/ —‘?t—k V.t

Dk X OWIIEIET
1=0"C x=b1, T 7hnERE

dx /g g |
df(t—tll * gin ]/ f %
: f—

I
" A, Cy,=0y, Cl:—al , SN ]/%tl

/ ]/g
:c__—ocg sin ]/ _#;sin {

vt £95E(10)XXD

nB b OEFANRD ¢t Iz hERALELLEZD X

e T

DIEHTH 5,



1288 W2 F11 30 4£ 9 J - A

= = p LY IS TN
SO CUETE I RS

yW=my
T Bl A fyr B O OB X ()

Fig. 8. Skeleton Diagram for Explanation

of Impact due to Luffing Motion
(Retardation)

ERET oN%

_ . .
;_';I_X(,E_t1}_&?((:«:,5]/_!_:&l 1) ...... (17)

S LIZHEAT, BoRIZ A2 E TOIRIEL, FERITT
— DR BSGH I AT D @ P AT 1\““,,,%& .
(88 X)

§i§+gx——é'lr—a
B ZUERE 95 L,
1

2
THDLHI5

d*x g, & _1?2
dtz + lx‘_ Z(VLt 'E".Ll() .......... (18)

(18) D —fifiF]

=il sin}/ftJr C, cos]/él’_t

1 [
—— —-‘jtz_ —g llllllllll
2[ FVLf—i‘gi (19)

O L SOMMREIE =0 T, x=by, c=br— L8
$72 dx/dt 13 (15) Rk D ¢ SR £ A LT
:J\bb 5 s ]ﬁfj:?b‘ >

dx/dt, ,_:tzw,:—cx]/_z_sin]/gtl COS/_g“tg
g l [
— b1]/§8inl/é;tz+ V,

T HIE (19) ,;i"r" ,5[;;,’:[
HH &

Cl——aésin]/fh cos}/cj»'tg—bl sin/?tg

EIRD, Wi (19) Rt

FLicHD L g L€ € #3K

BOK 5] A & B O3 W K (fFikEE)
Fig.9. Skeleton Diagram for Explanation of
Impact due to Luffing Motion

(Stopping)
= -—(:cé sin}/_?tl COS]/ ? Iyt by Si:n]/é';r z‘g)

¥ sin}/él’t —|—(b2 — éﬁ)cos}/«?t

FEagcd - (20)
etz (X, Y) (25 2,
t—a+X=V,i— ;BtH—X

'?":‘-,L' AT
Cdd D ro

[ . . |
X:—( | £ }/«Q',z b £ ¢
xgsml/l 1 COS : 9+ Ism}, ; 3)
X sin /gt—i—(bg——- ;3’ cos]/gt+—ii .(21)

by DIEIZ(A6) KD Ity Z LA LI ZDX L 5

475 bb
[ - . '
bg:X(f:fz} :—Otg Sln/"? t Slﬂ}/_‘?_fg
+ b, COS}/‘?tz .............. (22)

I 220 77— Aemfs ik o IR TE (B8 9 B 13 [Al Rk

a2y ¥

ar 7"‘*0
C O)JK‘OJ_'H }{ 2]

x==0 sin]/r?;t—l— C. cos}/_?_t .......... (23)

DL TOFHAEHEL (=0 T, x=bs, Ca=bs L 7c 1,
Ci VXL [akRiz (20), (23) L ks -

Clz—(a; sin]/éftl cos}/_% {o+b; sinl/%_tg>

X COS]/ ‘?—t?,'_(bz == ;B)Siﬂl/“?_ﬁ

_— = g
Cdb %,

s A =,



27 ) v g KR A yu—/ﬁ)éLh l:u [FAFEEN Z 35 A2z > T 1289
A : e ]
A | RN A .
—;‘.’ﬂ?|— TS | | \ |
w; I M- |
b 08— | L - - \ }
| -gglL. | '\_— - : m— R
=L a !
' -ﬂz!- M N\ S AV \‘
= 4 . i = \ : ! g & \
= ,q!' | ] : | \ jl i : - B3 RS,
“EE\ L?\t AR\ Y AVAY A l/f 7 18 |
. 02— | N T—l% 7oA T k
g= 3 O S SR T/ F ) B -4 - ML—L\ L /. e L N A LA i g [t
: e L N | | f N
Fig.10. Oscillation of Load WL i B '\\i | ! | ___ir:// \\i }. :» _
| ! F | o ‘ - |
i E—-PDEH%PH?H S Femena | ]
i9t— | ——— RN T =
T ] il o |
= |— — J. | | i = e ]
. | | l lT ‘ |
L i | | I | L ‘
[ . /g /_ i i 2w
x=—|{a—sin./ £ cos./ &t} b sin /th) B 2 L e, (28)
[( P e 1 V5 2+ 01 y S+ g ( )
/ N . (C) HLAMEIOE FREZUE, Rl O i sEE) T 5 D
X C0S,/ g_t,;+(bgﬂ Z,d)sm f’;g_t;;] . I_ . | J
| g ¥ | M) 2k BB 2 LU EBRH 5,
2 ol W1, Wa, Waeeueeennns ) '1‘;-’-’“@;'4“5?
4 Sln};’ﬁf—{—bg (:osl,f’ L . (24) Sl BRI )_U Lﬂi
[ [ Uiz Vi Bleessvsasss et 55 40 OO i S
il Cl) R t=f L LItz XofETths, T iU iR = R e F e [T
OB o w1!)12+ZU2U32+ZU3U32—|— """
. [ g ¥ ‘ 28
b.i—Xu:t;;) (Ot-—SIH / [, COS,/ é’ sy 1
g} Vi == BRI . o o memmminin i x o v A (29)
2g
/ [ . q
+b1 sm}/ ?’ tv)smlf ff’t *(b"—g) Ze T,=BWNIZX55[1A7 v 7 DIRN
- ; v.—=F o ¥ OREE
X COS}/_‘?_Q -+ i e Al R B (25) L - d | F
Tv.t
(D)X ITF T x DEKEE, b, b XU by Dl ' 3
NEDRAKDFEET I DI=HITIE P 26’; 222 W;ﬁ
— e vt v,
COS /;gt:—l, cos,/ Et,—=-+1, cos /.g_tgz—l ’ Sl
V7 } Y S wo?
== LR CCCEEP TR PR AT Y (30)
Elx ol 8THL, CDHEZD 2 DEIE £
ol | o6 (D) DIEOKICEEOUHZICAL THD,
Xmax= = (FtB) e (26) I=56m W=29t V,=1.33m/s (ELXHEE)
F75dot 7 — AUIRAME (L O W OYRIE B 0 ik h=3s  t,=85s  fz=L.Ts
L2 DEHITIED . PLEDOEAE TEHE L ChjEOEEIOIRIER T~ LIzD P35
Bmaxzcl ! PEAEB Y vssienat vt o o o 0 @ wiwcere © o 6 (27) EIOECHhH D, ENHEIZEGRES) MY T 5450
Thh, Thbb, 7 AR IEORAIREE 2X
y e . - |||;J || 2 'r"'ff'r{‘ = ’-_;1' = v [!':‘j' ;‘;Lél_s-‘ - o ) . e BRE] g W = o
A= /" l‘ fIL_ Iﬁl \'_{F‘ ) i J Al Tal s ),1./,3-—1 e 1.12 m, ,-:—: : /}L;: _1: ” e )L Ilﬁ]'-—- t,,i ff} /,k _\I_,-_)JHi ]-
— AR DFRD = £ 4 F IRV AT S 25 2 B 1.12
b o " | H=Wx —2 =0.224x W=0.224x2.9 t
Hoe CDOED=FRILF e, | O
. Wg_tang 06{{ :0.65 t
! 2 S &z (30) RKicxL Tk
oy ”:i'iff i) U"“-’J(ﬁfi;? Lf4 3;;: T = K D S 1 X > wu?2=9.49 t-m?2/s? (;E{iT)
L5 L J L X OIS BITANE 7 5 A v,=0.1725m/s  #,=1.1s
N EETLH L I\. T H O 5 KT (27) & T — Swv?_ 9.492 :
W " gu. il  9.8x0.1725x1.1
Hmax— B) X
max B (1+ ) / 508t

SERWRY”, [



1290 W4 F 30 459 H | H AL

%11 ¥
AEBI K (2.8t {4) EIEEIRH
Fig. 11. =

Oscilogram of Impact due
to Luffing Motion
(With 2.8t Loaded Bucket)

A

—J_Tf'_\ Mod (@)

TIMEER

AR NI

hE B (5)

£I2X 5] A fi7 B L A K (E~rob)

Fig.12. Oscilogram of Impact due to Luffing
Morion (with Bucket Empty)

(2) SEH{ED®E
(A) SENK, EI2K LOEIBRA Hidthat L«
HBoe CNHDRILNZTNOEDIKEZ R LD DT

IR 2.8t WO - X O8 AEE IO Ik g
W2 2y bODX *-’O".)f%Iﬁi?ﬁﬁibﬁ’?1tﬂ~'f:®4}\_
WIS &7 o FAHLEICTEE U7k RE TS HASE )&

f&= 1k L7z 3Kk e
BE12[ - 3B K VBN L IS 2 A LA,
ANTNERry POEEE 28t AL ZDE R
Roh, SEIBK:E miidmiFoisms 1 (BNTAlE LD
D) EDFEITXHO>THEMEREOIRIELRR SIS,
(B) #5509 R LC, MiEZX5Z
v FNOFRHZH T, BITERIXDMHEDOZEOLIZL
55 o fOENEMBOIIAEK2L THS, Thbb
7 v 7 X e D 2.1 5O @ 53005, IREHIT )
Bl Lo Tkdd 2, 77— 200K EREL DT SH
Y, SwrOENELT, F0 108 {52 ko>THDN
5, LIchHDT, 7—A%mORBEICHRE LTI
2.1/10.8 W=0.195W, %77 —aDhZ5j;AALTI L &

LT w7 (5)

) e of
=10 A i ol 4% B39 =
7'";!_\ (@}

—

=
JI-KLT - 5
. S

T—=IA M d (@)

IR

& S

=

S
PRt 380t

B B (3
FI1OK 5 A H B £ W K
(<7 v b2l EicEL2ES

Fig.13. Oscilogram of Impact due to Luffing
Motion (Without Bucket)
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Fig.1. 50t Tower Type Level Luffing
Crane






