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Use of deck cranes has been increased than ever, as the operation rate of bulk carriers with
deck cranes has been increased recently. Especially in India and China, deck cranes with
grab bucket are used under severe stress with high operation rate, quick cycled operation,
heavily loaded operation, etc.

Background of severe operation using grab bucket:

@ Increase of ports of calling in one voyage where loading and unloading is done.
@ Increase of quick cycled and continuous operation using grab bucket

@ Increase of occasion of loading between barge on the sea and vessel.

Due to the change of operation described above, deck cranes are at increased risk of having
damages to hoisting reduction gear, slewing reduction gear, jib, wire rope, sheave and so on.
Specific cases of trouble are as follows:

Items Damage Cause of Damage
Hoisting Abnormal wear / - Risen-face-pressure of bearing at overload condition
reduction gear breakage of - Lack of lubricating on bearing race due to the
internal bearing deterioration of the performance of lubricating oil
Slewing Breakage of - Abnormal torque caused by slant pulling of cargo
reduction gear internal carrier
Structure Bending of jib - Abnormal increase of the lateral direction force
caused by slant pulling of cargo
Lifting device Damage of - Jib tip sheave(s)
sheave(s) — Lateral direction force caused by slant pulling
- Post top sheave(s)
— Jumping out of the wire by rough handling
(crane operation in rough manners)

As for the cautions for operating deck crane with grab bucket, they are described on “Maintenance
and Inspection / Instructions to be followed in operation for Deck Crane with grab bucket” which is
inserted into finished plan and indicated on the caution-plate provided in operator’s cabin.
However, please pay attention again according to the following instructions, for the safer and
longer use of deck cranes.

1. Cautions and Instruction for Operating Deck Crane with Grab Bucket Safely

(1) Excess stress by over load and shock load at grab handling

At the grab handling, shock load can be occurred during grabbing operation and/or at the moment

of lifting up from ground.

Safety valves are provided as safety interlock device (relief valve) to prevent the occurrence of
hoisting overload operation, however, this interlock does not work for luffing and slewing
operation (it works only for hoisting operation).

Especially it is very stressful in the case that operator try to pull the grab aggressively (with luffing
and or slewing motion) to recover the grab from overturning or burying into the cargo (coal, nickel,
etc.).

Therefore it is very important to wake the caution about CONTROL OF THE MAXIMUM LOAD AT
THE GRAB HANDLING.
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(2) Periodical check and earlier exchange of lubricating oil
Planetary reduction gear is equipped to hoisting, luffing and slewing appliance.
Gear oil is filled in the reduction gear and it is very important to carry out periodical check and
earlier exchange of lubricating oil in accordance with following table.

<Interval of inspection / exchange of lubricating oil>

Items Interval Comment
Inspection 6 months Check the level of contamination by
visual inspection
Exchange of lubricating oil 1 year Exchange the oil with new one, if following
(to new oil) (or 2000H) phenomenon is found on lubricating oil.
- Contamination
- Discoloration
-Deterioration
<Check items>
ltems Measures Comment
Quantity Check by level gauge Correct quantity or not
Color Appearance check Exchange oil before it becomes dark brown*
Viscosity Check by appearance and | In case viscosity of oil seems insufficient
hand feeling in comparison with new oil, exchange with new
oil is necessary.
Contamination Sampling check If sampling includes metal powder or fragments,
(appearance, etc.) exchange with new oil is necessary.
Lubricant Analysis | Periodic analysis by Most recommended method to monitor the
qualified company condition of oil

* Please refer to the attached 6, which shows sample of color of oil.

(3) Recommendation for using synthetic gear oil
Generally, synthetic gear oil keeps enough lubrication performance better than mineral oil,
especially in the stressful condition, so use of synthetic gear oil is recommended.
As for the brand of synthetic oil is shown in the attached recommendation list.

2. Addition of caution plate
We provide the additional caution plate for your vessels, so please indicate them to the proper
place.

Attached 1 : Caution plate (Previous type, 4 types)
Attached 2 : Location of caution plate

Attached 3 : Caution plate for preventing overload (Addition)
Attached 4 : Caution plate for proper lubrication (Addition)
Attached 5 : Recommendation list of synthetic gear oil
Attached 6 : Sample of color of oil
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BEFORE OPERATION

2. 0il level gauge

|-

3. Control lever

79

Set the neutral position

DURING OPERATION

CONTROL PANEL

(2]
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[OPERATING PROCEDURE OF DECK CRANE]
BEFORE OPERATION

Before you start crane operation,be sure to read the warning instruction written in
a "WARNING" plate with attention.
operatine procedure.

. Source switch 'ON'.([])
Make sure the source lamp lights. t{))

And, do operation in accordance with the following

2.Check the oil ltevel of oil tank and no oil leakase from hydraulic parts or
valves. .
(If the oi! level becomes lower (—/@\—), the electric motor stops automatically.)
T

3.8et the control levers at the neutral position.
(If the handle levers are not set at the neutral position, the electric motor
won't start.)

4.Press the start button. (@)

Make sure the sreen lame {"MOTOR RUN")

L
lionts. 58D

5.Warm up the working oil f{up to abt. 20°c) by idling the oil pumps in cold

atmosphere. When oil temperature is 20T or less, safety device is prepared so
foig

I
that operation of luffineg and slewine cannot be performed. (—@-)

.Make sure the by-pass sw. to be set in "NORMAL" position. (@)
"BY-PASS"

=

Don't operate cargo handling in the position.

BHEHIHEHIHIHOHE
@ O
®

. SOURCE Sw.
. CON. ROOM LIGHT Sw.
. MERCURY LAMP SW.
. SPACE HEATER Sw.
(KEEP ON)
5. SOURCE LAMP
6. MOTOR RUN LAMP
7.0(L TEMP HIGH

MOTOR OVER LOAD LAMP
8. OVER LIMIT LAMP
g.0IL LEVEL LOW LAMP
10. LIMIT BYPASS LAMP
11. LUFF. SLACK LIMIT LAMP
12. START BUTTON
13. EM'CY STOP BUTTON
14. BUZZER RESET BUTTON
15. BYPASS SWITCH

(NORMAL-BYPASS)
16.01L TEMP LOW
17. LIGHT CONTROL SW.
18. HOOK-GRAB Sw.
19. 1kW ROOM HEATER SW.

B W R -

DURING OPERATION

1.Press the emergency stop button (@)after making sure of safety around the

crane as soon as vibration and the abnormal sound are found.

2.When a limit switch works. the crane stoes automatically.
(At this time the red lamp lights with the buzzer sound.)
Restart the main motor in the followine procedure.
1) Reset the control lever at the neutral position. (Fig.3)

2) Press the buzzer reset button. ()
3) Repress the start button. (@)

[Caution]

When the |imit switch is actuated.all motion of the crane is stopped
After the stopping,do restarting operation, then
it takes approximately 5~10 seconds to restore the operation condition. So.

automatically in the moment.

take the above thing in vour mind for operation.

AFTER OPERATION

t.When the Jjib is lowered below lower Iimit (for resting jib), the by-pass sw.to be set
in "BY-PASS" position
to the by-pass switch. F
1) Prevention from the co!\lsiun of jib tip with the falling block.

and the following limit functions don't work due

2) Luffine lower limit

3) Slack-over detection of hoisting wire rope.

After finishing the iib resting work, the by-pass sw, to be set in"NORMAL"
position again and the by-pass key to be kest by ship officer always.

2.Space heater switch() to be keet “ON" during and after operation.
(Do not disconnect the power for space heater from ship's power)

3.Close each door after operation.

ESCAPE ROUTE IN CASE OF EMERGENCY

If the fire breaks out at the machinery room in the crane,open the side
window (openable type) of the cab and so out of the cab throush the window
immediately.
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A WARN I NG T0 AVOID

SURE TO READ FOLLOWING

SERTOUS ACCIDENT AND PERSONAL INJURY, BE
| TEMS AND OBEY THEM.

INSTRUCTION TO BE FOLLOWED STRICTLY

WHAT CAN HAPPEN [F THE INSTRUCTION(LEFT) IS NOT FOLLOWED/DEGREE OF RISK

(1) DO NOT OPERATE THE CRANE IF YOU DO NOT HAVE APPROPRIATE LICENSE.

(1) UNEXPECTED ACCIDENT DUE TO MISHANDLING, WHICH WILL RESULT IN DEATH OR SERIOUS INJURY.

(2) DO NOT OPERATE THE CRANE WHEN YOU ARE DRUNK OR INTOXICATED

{2) UNEXPECTED ACCIOENT DUE TO MISHANDLING OR SAFETY NEGLIGENCE. WHICH WILL RESULT IN DEATH OR SERIOUS INJURY

(3} DO NOT OPERATE THE CRANE BEFORE YOU READ THE INSTRUCTION BOOK
AND FULLY UNDERSTAND THE FUNCTION OF THE CRANE.

{3) UNEXPECTED ACCIDENT DUE TO MISHANDLING, WHICH ¥ILL RESULT IN DEATH OR SERIOUS INJURY.

{4) OPERATE THE CRANE ONLY AFTER CONFIRNING THAT THE CRANE IS UNDER (4) UNEXPECTED ACCIDENT DUE TO ABNORMAL CONDITION OF THE CRANE WHICH WILL RESULT IN DEATH OR
G0OD CONDITION. SERIOUS INJURY.
(IF ANY TROUBLE OR ABNORMAL CONDITION 1S FOUND. REPAIR THE CRANE INMEDIATELY.)

(5) COMMUNICATE WELL WITH OTHER WORKERS OUTSIDE THE CAB USING PROPER (5) COLLISION OF THE LIFTING CARGO WITH WORKER. WHICH WILL RESULT IN DEATH OR SERIOUS INJURY.
INSTRUCTIONS IN OPERATION OF THE CRANE. |

{6) OPERATE THE CRANE ONLY AFTER U8 CARGO % () CARGO FALLING DOWN ON WORKERS OR HITTING WORKERS. WHICH WILL RESULT IN DEATH OR SERIOUS
CONFIRMING SURELY THAT NO ONE 1S [);EI*’ INJURY.
UNDER THE LOAD OR ON THE LINE ALONG WHICH %} Y
THE LOAD WILL BF NOVED OR CONVEYED. %

(70 GPERATE THE CRANE ONLY AFTER RAKING SURE THAT NO ONE IS ON OR {7) WORKERS MAY BE PINCHED AND CAUGHT IN MACHINE, WHICH WILL RESULT IN DEATH OR SERIQUS INJURY.

AROUND THE MOVING/ROTATING PART OF THE CRANE

{8) DO NOT OPERATE THE CRANE UNDER LOY OR POOR VISIBILITY.

{8) UNEXPECTED ACCIDENT DUE TO NISHANDLING OR SAFETY NEGLIGENCE, WHICH WELL RESULT IN DEATH OR SERIOUS INJURY.

{9) DO NOT OPERATE THE CRANE BEYOND THE LIMITS OF USE

UPPER LIKIT “MAKE SURE THAT BYPASS SWITCH TO BE SET IN
"NORMAL® POSITION. (DO NOT USE THE CRANE
FOR CARGO HANOLING IN “BYPASS™ POSITION.
-KEEP THE WORKING ANGLE OF CRANE JIB IN THE
NORMAL OPERATION RANGE.

OPERATION RANGE

LOYER LIMIT

{8 ANY OPERATION BEYOND THE LINITS, EITHER UPPER OR LOWER HAVE THE CRANE OVER-LOADED.WHICH
NILL TRIGGER THE FOLLOWING ACCIDENTS AND RESULT IN DEATH OR SERIQUS INJURY.
“WIRE ROPE BREAKING/SLIPPING OFF FRON SHEAVES
*BENDING OF JIB/FALLING OFF  -TURN-OVER OR COLLAPSE OF CRANE ITSELF
SINCE THE COLLISION PREVENTING LIMIT 1S BY-PASSED. THE HOOK WAY MAKE COLLISION WITH
THE JIB AT THE END DUE TO MISHANDLING AND WILL CAUSE THE FOLLOWING ACCIDENTS.
“NIRE ROPE BREAKING/SLIPPING OFF FRON SHEAVES
“CARGO FALLING DOWN. THESE ACCIDENTS WILL RESULT IN DEATH OR SERIOUS INJURY

(CAUTION)

YHEN THE LINET SYITCH 1S ACTEATED.
ALL HOTION QF THE CRANE 15 STOPPED
ADTONATICALLY IN THE WONENT

AFTER THE STOPPING. 0O RESTARTING
OPERATION. THEN IT TAKES APPROXINATELY
§+10 SECONOS 10 RESTORE TnE
OPERATING CONDITION.

S0. TAKE THE ABCYE THING IN YOUR NIND
FOR OPERATION

(10) OPERATE THE CRANE ALWAYS CONFIRMING THAT
THE CARGO IS JUST UNDER THE SHEAVE OF THE
JIB TIP AND THE HOISTING WIRE ROPE HANGS
DOWN VERTICALLY

(D0 NOT PULL THE CARGO SLANTLY.)

GOOoD DANGER

(10} -WIRE ROPE BREAKING/SLIPPING OFF FRON SHEAVES
“BENDING OF JIB/FALLING OFF
“TURN-OVER OR COLLAPSE OF CRANE ITSELF.  -1F CRANE IS OPERATED PULLING SLANTLY. IT CAN CAUSE DANAGES TO
GOOSENECK OF CRANE JIB AND WIRE ROPES. THESE ACCIDENTS WILL RESULT IN DEATH OR SERIOUS INJURY

{11) DO NOT OPERATE THE CRANE WITH SUDDEN START AND STOP

(11) WIRE ROPE BREAKING/SLIPPING OFF FROM SHEAVES
“BENDING OF JIB/FALLING OFF
“TURN-OVER OR COLLAPSE OF CRANE [TSELF OR CARGO HITS WORKERS DUE TO CARGO SWINGING
THESE ACCIDENTS WILL RESULT IN DEATH OR SERIOUS INJURY

{12) WHEN YOU STOP THE OPERATION, 00 NOT LEAVE THE CARGO SUSPENDED IN THE AIR.

{12) FALLING OFF OF J1B AND CARGO. WHiCH WILL RESULT IN DEATH OR SERIQUS INJURY.

(13) PUSH THE STOP BUTTON OF THE CRANE WHENEVER YOU LEAVE OPERATOR'S SEAT.

{13) CRANE MOVES UNEXPECTEDLY,WHICH WILL RESULT IN DEATH OR SERIQUS INJURY

{14 D0 NOT SMOKE IN WACKINERY ROOM OF THE CRANE.

{14) FIRE WILL BREAK, WHICH WILL RESULT IN DEATH OR SERIQUS INJURY.

(15) SELECT AND USE THE CORRECT SLING WIRE.
(DO NOT LIFT CARGO WITH SINGLE SLING WIRE IN CASE OF CARGO
IN LONG SIZE.}

(15) -SLING WIRE BREAKING/CARGO FALLING DONN
*CARGD SWINGING OR FALLING DOWN
THESE ACCIDENTS WILL RESULT IN DEATH OR SERIOUS INJURY.

{16) DO NOT TOUCH WITH BARE HANDS ON ELECTRICAL PARTS IN ANY CASE
WHEN CRANE 1S OPERATED OR STOPPED.

(16) WORKERS MAY BE STRUCK BY ELECTRICITY, WHICH WILL RESULT IN DEATH QR
SERIQUS INJURY.

(17) 00 NOT REMOVE THE VARIOUS SAFETY DEVICES AND PROTECTION DEVICES
OF THE CRANE. NOR, CHANGE THE SETTING CONDITION OF THEM

{18) BEFORE DOING MAINTENANCE AND INSPECTION WORK,
-CUT OFF THE POWER SWITCH FOR THE CRANE IN SHIP.
“PUT THE INDICATION SAYING THAT “NOW WORKING FOR INSEPCTION
DO NOT POKER ON WITHOUT PERMISSION™ ON THE SITE.

(17) SINCE SAFETY DEVICES DO NOT WORK WELL, THE FOLLOWING ACCIDENTS MAY HAPPEN
“WIRE ROPE BREAKING/SLIPPING OFF FRON SHEAVES ~ -BENDING OF JIB/FALLING OFF
“TURN-QVER OR COLLAPSE OF CRANE ITSELF. ~ -FALLING OFF OF JIB AND CARGO
THESE ACCIDENTS WILL RESULT IN DEATH OR SERIOUS INJURY.

{18) WORKERS MAY BE STRUCK BY ELECTRICITY.PINCHED AND CAUGHT IN MACHINE, WHICH WILL RESULT IN
DEATH OR SER10US INJURY.

DSA7109182

Appendix


Appendix １-②


57T vV VITHT ARTFRBRIEERVEL L DEEEE

Appendix -
MITSUBISHI DECK CRANE

Maintenance and Inspection/Instructions to be followed in operation for Deck Crane with a grab bucket

bearing

® S A % IE B (The inspection items and instructions described below shall be practiced as the operation is very severe for grab handling use.)
Maintenance and inspection
HH A RTFRBAR Points for check / Maintenance
items to be checked intervals
B—2F—TIUARTYY &8 CEUFRILMZ DLW T NURUD T EITWNRH D HEEERT 5, *Inspect the fastening bolts for looseness by hammering .
turn table bearing Everyday |- 4—>7—D )L 82 E D5 LB E BT, *When operate the crane , supply grease to turntable bearing ( T.T.B ) every day .
) —RIEERBBRIAT—REFERTHIE, Use of grease with a solid lubricant .
CREEERVEZFVEAOGH ) —REHIET 5. RAMRBEERZARALY) *Supply O.G. grease to the inner gear tooth of T.T.B and pinions . ( from the inside of the fixed post )
SHEE—2RERT 658 [-EEE. T U RE. IRBFICEENLUONERT D, *Check whether abnormal working noise , casing temperature , vibration etc. are found or not .
oil motor , oil pump 6 months [-EH. EEIZEEINGLNEET S, *Check whether abnormal oil pressure and the speed are found or not .
(REHIRBOONIZLRDHITBERERT S) ( If abnormal condition is found , repair or replace with new one . )
4% -BMRREERT D, * Oil motors , pumps are to be inspected ( overhaul ).
4 years
JAyo—7 FHRRT |- 7AV—DOWR. 0. BTN EDEELILRNILERERT D, * Confirm that there are not abnormal conditions such as breakage kink and deformation of wire .
wire rope Before |- PIERMAROI8IC L HIBISEA S AT SRR SH H1=h 104 A B(X (X700 R (5% |- Replace with new wire rope every 10 months( or 700 hours™) because there is a possibility that
operating| TAY—&XKHT D, damage due to breaking of wire or rust may occur .
BERVBEERTZ 678 |[BEISUUEHALTHRIIE. BIEL TUORLAFERT S, *Check whether flange part of sheave is deformed or broken .
sheeve and sheeve bearing| 6 months |- BEEHHAIBEICEFZELTLVRLIERT S, *Check whether the grooved part of sheave is extremely worn away or not .
BERENNBRAEBEFBA-LOIEFRICKETT S, When the grooved part is worn away over standard amount ( 7mm .), replace with new one .
(REHIBOONIZLRDHITBERERT S) ( If abnormal condition is found , repair or replace with new one . )
v 648 |[-EE3E (BmiED15% ). OE. 8RANELTLELORERT S, *Check whether abrasion ( about 15 % of sectional area ) , deformation or cracks arefound or not .
hook 6 months | EEMARRIN=5. FRICKIRTS If looseming is found , replace with new one .
1EEhH 658 |+TAUT4IVE—D RigE 245 A (XIE30085H) <175, *Inspect line filter every 2 months ( or every 300 hours ) .
working oil 6 months |-mDFHREF BRI THERET S, *Inspect pollution of lubricating oil with eyes .
~BL14E ( XIZ200085/H ) EICFHHERERT D, *Exchange the oil for new one every 1 year ( or 2000 hours ) .
Besbp: 6xA |[-HDBREZBRICTHRTS, -Inspect pollution of lubricating oil with eyes .
(& £ - M1 0F. TeERER) | 6 months |- {BEL1 FEICFHERERT S, *Exchange the oil for new one every 1 year .
lubricating oil ( hoisting
and luffing winch, reduction
gear of slewing devise)
ST —RAFw IRV 658 |[*IVRIL—tDRILEDIBAHEREET S, *Check whether the loosening of the bolts for endplate or not .
jib gooseneck shaft and | 6 months | EHAFEREINT-DIEHEHT S, If the loosening is found , tighten bolts seeurely .

EEtftonIESGF

1. BEOMOBIETHEREITEIL,

MOBIERETIL—VEHERTEHE. DTKRK, DTT ARV IBR VDAY O—TEMNEGL. EXY

ASERIDENBENHLHD,

2. BRATRUBRIET TOREEBARTEIE, (RENEESIFTHRERGHED)

B

7. JV)—REGREER RUHRIER IS DL TR, BIHRIJ ) —RGEER—EXRIZSRBOE,

X ZEOHRT IV V—EHALEEE0EREGHHERY .

TSI R DOHIRE E IR TFEHIL,
Y)—TROBEENTBFICERLLZIE,

INAINARAYTF% "BY—PASS” [ZHIYBEZ TORRIEEZL ,

BEL R HFICIRBIRF SR L REIC(E. BT av DB NES TR A—RIGEBEFITS L,

Instructions to be followed in operation

1. Do not pull the cargo slantly .

If crane is operated pulling slantly , it may cause damages to jib , gooseneck of crane jib and wire ropes and will

result in death or serious personnel injury .

2. Do not operate the crane under a strong wind and bad weather circumstance .

(Stop cargo handling operation until weather become good . )
3. Do not lift over capacity when operate the crane with a grab bucket .

4. Do not change the setting pressure of relief valve without any reason .
5. Do not operate the crane for cargo handling in “BYPASS” mode of bypass switch .
6. During operation , the shock at starting and stopping should be avoided as far as possible and smooth operation

should be kept by operating the handles gradually .

7. As for lubricating points and intervals of grease , refer to sheet “CHART OF GREASE LUBRICATING POINTS ”.

X Theoretical life time (In case of using wire rope recommended by MHI )
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VIEW B

(INSIDE OF DOOR
FOR CABIN)

VIEW C

(FRONT SIDE OF
CONTROL PANEL)

VIEW E

Appendix 2

| THIS PLAN WAS DRAWN AT

THIS WORKS FOR.

[R1. (" 08. 12, 9)
[ R2. (' 09.1.23)

CAUTION PLATE
182 (MAINTENANCE OF LUBRICANT| SEAL 1 DSD7109701
FOR REDUCTION GEARBOX)
CAUTION PLATE
17]2| (PRECAUTIONS IN GRAB SEAL 1 DSD7109691
OPERATING)
TNSTRUCTTUNS (CAUTTON UF
16| 1|STARTING OPERATION IN !
COLD CONDITION)
15 | 1|CAUTION PLATE (OPENING DOOR)| SEAL 1 DSD7104320
14 | 1|CAUTION PLATE (OVERHAUL) 1 DSD7103000
130|CAUTION PLATE(DUCT COVER) 1
12| 0| CAUTION PLATE (WARNING/JAPANESE) i
11 0| CAUTION PLATE (WARNING/ENGLISH) 1
10| 0|LABEL OF OPERATING MANUAL 1
9 |0|CAUTION PLATE (BUZZER) 1
8 |0|CAUTION PLATE (FILTER) 2
7 |0|LABEL OF GREASING POINTS | SEAL 1
6|0|TAG FOR PRESSURE GAUGE|PLASTIC 1 DSC7688042 kB %
5|(0|TAG FOR PRESSURE GAUGE 1 DSC7688022
4 |0|TAG FOR PRESSURE GAUGE ! DSC7688012
3| 0| TAG FOR EMERGENCY BRAKE VALVE | DSB7312031
2 | 0| TAG FOR EMERGENCY BRAKE VALVE 1 DSB7312021
1 | 0| TAG FOR EMERGENCY BRAKE VALVE|[PLASTIC 1 DSB7312011
No NAME MATERIAL|TOTAL A PIECEITOTAL | peyapys
: QUANT" Y| MASS (kg)
MACHINERY
DESIGNING SECTION, V6SERIES
APPROVED »ﬁﬁw—wg‘fﬁ/ .
- A - = =t ] t m
K B o Y SEnior X (R) HYDRAULIC DECK CRANE
CHECKEDW ARRANGEMENT OF CAUTION
DRAWN 2, oo s A PLATE/LABELS/TAGS
SCALE — O 8 0 8 P8 ) K A3 O Y 3 Y T WY T
ORDER ITEM DRAWING NO.
Fft g ER D SD 7 00492
[ t T 2T 3T 47T 85T 6 1 71 818 I||2I3I4|5I6]718I9110|M§
MITSUBISHI HEAVY INDUSTRIES, LTD. 7
SHIMONOSEK!I SHIPYARD & MACHINERY WORKS a it

DRAWN ' 04.3.12

ISSUED
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To57RREERNIESHE Precautions in grab operating
______ DJU-VEBIFNBIA-J%E5Z3BNABYZITOT, ROEESHETFHTAEEERT &V, Be sure to observe following items to avoid T T
serious damagses to cranes.
1. REOHDIEEEFCITDEVW E, 1.Do NOT Ilift or pull cargos slantwise.
2
] )
o
2. 75 7ERKNHNREERTA L, ARAFARERRCITDEV L, 2. Do NOT use cranes beyond the restricted
load at "GRAB® mode.
3. ZL-ZAAEEITIC L, 3.Use cranes with smooth operation.
QU -UPRECHEFRELBVERELOAT AL, ‘Operate cranes paying attention %
, NOT to make impact loads. —_—
o - - B ) &/,
ANV FLBERTDRV E, ‘Do NOT operate cranes in rapid I A "D i
lever stroke. . <> 5%@
3 -AFLE. 2REZITDRVI . ‘Do NOT operate cranes with sudden CEE =K
starts or stops.
. . . . - : BB
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AT — Appendix 4
AR AELTERE
RTitEERT
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_ i EAD|
) _ 203 ) XE-8f| ¥ 8 A ]
L ALERE. b,
L BRNE
%
‘\J:&\ﬁé%a)tfﬁ\\m:mﬁiﬂ MAINTENANCE OF LUBRICANT
______ % EANE = FOR REDUCTION GEARBOX o
ABRNLILHERRICELY, BEBICFNGREXRETRN Deterioration or shortage of lubricant in the gearbox
FHYET. ARANERNLAREBDORBERET &V, may cause serious damages of reduction gears.
9 Make sure to carry out periodic check and keep the interval
for change of lubricant.
1. B# 1. Intervals
"Rk 6pAE ‘Check:every 6 months
BN EFERTROBLSEFER &N ‘Change:every 1 year or if any following
= deteriorations are found
— Xat4 I, BREELEET- 58, FECERCHEANrStT 2 XHigh-speed-cycle or high-load operation
- WANEY ET, BERCEN, TR, HEFNREARoNEA, may cause early deterioration of lubricant.
BOMIRERRT A, |f any following deteriorations are
found, renew the lubricant with new one
immediately.
2. ABhFzv /A 2. Check items for lubricant
Fry)HAE EZNE NEBR ltems Measures Commen t
3 Long il BEF-JCHUTELVWLALD Quantity Level gauge To be proper amount
Lon&H &, AEARE PREICLANNER Color Observation Renew before becoming iz
dark-brown )
LoDiE Y. BBEOEH WheOBTRBNE Viscosity Comearison with new one| Evaluate by comearing a state of 1. v@ : BEgeL, BRERET S,
droeping and feels with new one . .
L2BH. BRYONE TNy IORERZ 2BY. BVAHIIXHR Contamination Observation If sampling includes metal powder 2. & S s DEL/L Y -1
(Powder, fragment) or fragments. renew at once 3. #0ft : BEEgROhLEEN (HBRA) faLT3,
LoMOaif EROLEENH HE. FAE ERCREXER Lubricant Analysis ESQ:??:gdaggIL:grl‘s by| Obtain evaluation from seecialist b RRIEL. BERSESBOC ¢,
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Appendix 4


RECOMMENDED OIL TABLE FOR MITSUBISHI HYDRAULIC DECK MACHINERY AND DECK CRANE

As of April 16, 2018

LUBRICATING OIL

FOR ENCLOSED GEAR

HYDRAULIC OIL FOR
REMOTE CONTROL

MAKER RMRIRAUILIE @Il (PLEASE SELECT THE OIL OPEN';%RGE AR FOR (FOR ggfﬁgﬁg ETC) FLUg::'NG
COMPLYING WIT! =3 P-M TYPE PM-P TYPE
WIRE ROPE
MINERAL SYNTHETIC MINERAL SYNTHETIC MINERAL SYNTHETIC
Multinoc Grease 2 . .
JX Nippon Super Hyra_ndo 68 OG Grease 500 OG Grease 500 EPNOC Grease Super Marupas DX10 Super Mar_upas DX22 | Turbine Oil 32
oil & Ener Hyrando Wide 68 - Bonnoc M220 Bonnoc AX220 Cranoc compound 2 - Cranoc compound 2 AP(N)2 Power Fluid 10 Power Fluid 18 RIX
v Super Hurando SE68 P P Toughlix Grease MP2 Hyrando Widel5 Turbine 32
Daphne Super Daphne Super I
Hydro 68A Gear Oil 220 Daphne Daphne Open Daphne Open Gear Daphne Eponex Daphne Super Diana
IDEMITSU Daphne Super - Daphne Alpha Gear 220 Gear Oil NO.2 - Oil NO.2 Grease SR NO.2 Daphne Hydro GT Hydro 15X Fresia S-32
Hydro 68X Versatile Force 220
Unit Oil WR68 Sunep Oil 220 _ INPC Gear NPC Gear ©A ©A
KYGNUS Unit Oil E68 - Gear Ol ML220 Compound NO.2 - Compound NO.2 | MP Grease NO.2 Unit Oil P7 Unit Oil P22 D)
ggzmg :gg:g ﬁ\\l/\/egs Cosmo Gear SE220 Cosmo Gear Cosmo Grease
COSMO Cosmo Allpus 68 _ Cosmo Gear M0220 _ Cosmo Geaé B Compound NO.2 Dynamax EP NO.2 Cosmo Hydol 8D Cosmo Hydro HV22 Coslm(;].
Cosmo Super Epoch Cosmo ECO Gear Compound NO.2 Cosmo Rope Grease Cosmo Grease Flushing 32
EPS 220 SP NO.2 Dynamax NO.2
ES68
Shell Tellus S2V 68 .
SHOWA Shel Tells oM 68 Shell Omala S2G 220  [Tivela Oil SB (1) Malleus Fluid RL Alania Grease S2 | aoochell Fluid 41 Tolus 01 S122 €3
SHELL Shell Tellus S2MX 68 - ) - Alvania EP Grease 2 Shell Tellus S2v 22 )
Tellus Oil ST68 Shell Tellus S2V 15
BP X ~ Enersyn HTX220 JBP Energrease BP Energrease BP Energrease g X
MARINE Energol SHF-HV 68 _ Energol GR-XP220 IEnersyn SG-XP220 MP-MG2 _ MP-MG2 MP-MG2 Energol SHF-LT 15 Energol SHF-HV 15 (%1)
Alphasyn EP220 Aero HF 18
CASTROL Hyspin AWH-M68 BioBar68(3%2) Alpha SP220 BioTrans 220 (%2) Spheerol SX2 BioTac EP2 (3%2) Spheerol SX2 Spheerol SX2 Aero HF585B Hyspin AWH-M15 (%1)
" Brayco Micronic 756
Mobil SHC 526
Mobil DTE Oil ; . .
EXXON MOBIL . _ . . . Mobiltac 375NC Mobilgrease " Mobil DTE 10
(MOBIL) Vobil S_?EvyioMedlum Mobilgear 600XP220 Mobil SHC630 BMobiltac 375NC _ Mobilarma 798 XHP 222 Mobil Aero HF EXCEL 15 %1
EXCEL 68
Clarity Synthetic Pinnacle Marine Gear 220
CHEVRON Rando HDZ68 Hy drauli)(l: AWES (%2) Meropa 220 Clarity machine oil 220 Texclad 2 _ Texclad 2 Multifak EP2 Rando HDZ15 Rando HDZ15 Regal R&032
’ (%2)
VISGA 68 I
AZOLLA ZS 68 EPONA Z 220 .
TOTAL BIO HYDRAN TMP68 _ CARTER BIO 220(%2) EPONA SA 220 CERAN AD PLUS _ CERAN AD PLUS CERAN XM 220 VISGA 15 VISGA 22 (3%1)
(%2
LUKOIL RENOLIN B HVI 68 _ RENOLIN CLP 220 _ IRENOLIT CXI 2 _ RENOLIT CXI 2 RENOLIT CXI 2 RENOLIN B HVI 15 RENOLIN B HVI 15 (3%1)
Gulfsea Hydraulic
GULF OIL HVI Plus 68 ; Gulfsea Hyperbar Gulfsea Hyperbar Gulfsea Hyperbar Gulfsea Hydraulic Gulfsea Hydraulic )
MARINE | Gulfsea Hydraulic - Gulfsea Gear Oil 220 - Super CS - Super CS cs2 HVI Plus 15 | HVI Plus 15, 22, 32 | Gulfsea HT Oil 32
HVI ZF 68

X1 : There NO suitable oil for our products. Please apply nominated oil by other maker.

X2

Biodegradable Oil

MHI-MS Proprietary

MITSUBISHI HEAVY INDUSTRIES MACHINERY SYSTEMS, LTD.

Notes :

DM fiT & #4




Appendix 6

COLOR OF LUBRICATION OIL FOR CLOSED GEARBOX

The following table shows the color glades of lubrication oil for closed reduction
gearboxes. Please use it as one of easy measures of deterioration.

ASTM glade Color Remarks
L0.0
LO.5
L1.0
L1.5 A
L2.0
L2.5
L3.0
L3.5
L4.0 /
L4.5
L5.0
L5.5
L6.0
L6.5
L7.0
L7.5
L8.0

} New oil (The color depends on its brand)

Deterioration might be occurring.
Analysis by specialist or replacement with
new one is recommended.

*1: The color of the oil is to be observed at the oil level gauge on each gearbox.

*2: The table above is given as one of easy measures of deterioration, so analysis by a
specialist is recommended for more particular observation.

*3: The color of new oil depends on its brand and some brands differ from the table above.
So if you have any questions about it, please contact us.
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