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PREVENTIVE MAINTENANCE

Machine downtime is costly to owners in lost prc:.du:c‘cion. Preventive maintenance is the
task of identifying, replacing or repairing machine components before they fail so that
downtime is minimized.

CAUTION: Do not perform inspection activities while machine is in operation.

Due to variations in operational wear rates of machine components and machine application
conditions, component life cycles are different. A scheduled program of machine inspection
with accurate record keeping can identify machine component and their rates of wear.

A continuous careful inspection routine can spot unusual conditions er fatiguing compo-
nents before a failure occurs. Maintenance, repair and component replacement schedules
should conform to scheduled machine shutdowns, If during daily, weekly or monthly in-
spection routines any part shows wear or distortion beyond expected normal patterns re-
place them with genuine Marion parts at the next scheduled maintenance interval, The cost
-of parts is small when compared to unscheduled breakdowns with their resultmg lost man-
hours and rmachine production.

Machines which operate 24 hours, 7 days per week should have a sdheduied 8-hour preven-
tive maintenance period each 7-day period. See Section 8 for recommended mspectxon
schedules,

‘Preventive maintenance inspection procedures listed below are suggested as an example of
specific typical inspection activities. Each owner should establish his-own preventive main-
“tenance inspection schedule based on machine application conditions and production cycle.

CAUTION: Maintenance and operating personne! should be aware of mechani-
-cal and electrical hazards inherent in servicing this machine.

-‘INSPECTIGN CHECKLIST
~ Check condition of rope sheave grogves and bearmgs
—~ Test all'-hold down bolts with impact wrenches
—~ Check rope guides and bails for wear
— {inspect all rope for broken wire or loss in diameter
- Check auto-lube system for loose or damaged fittings and injector condltxon
—~ Inspect dipper/bucket for cracks

DANGER: Remove electrical power from machine whenever inspection of
center journal, collector rings, rails or roller circle is performed. Use
extrems care in remeving guards and protective devices.
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back into the power source, Vthusprev‘entin“g heat created by mechanical f—r‘imi@n brakes,

If hoist or drag controllers are returned to neutral with machine in motion, the control
automatically plugs that motian to slow it down and finally come to rest.

CONTROL PANELS on top of each controiler stand contains push buttons, selector

switches.and indicator hghts all c!early marked

Hoist Starid

The panel located on top of hoist stand (right hand) contains five lights, three selector
switches and three push buttons. They are: . '

1. Propel Brake, This rfeé light wi‘l% comg an when the propel brakes are ée;t.

2. ~iDrag~Propel ‘Brake, This sw1tch wi I esther set or reiease the drag or propel brakes de-

- pending on which mode the machine is m
3. jDrag Brake, Thisred light, when lit, mdlcates the drag brakes are set.

4, Swing Brake, ‘Moving th is switch to the left sets the swing brakes and ri ght movement
" releases them. The red light will come on when the brakes are set, ‘

B. Hoist Brakes. This switch either releases or sets the hoist brakes. The red light, when
lit, indicates the hoist brakes are in the set position. :




‘HOUSE CHECK LIST (continued):

Main house crane hoist is not parked on a crossover

Al limit switches work corr‘ebﬂy

F‘HONT END CHECK LIST —Check ,}:hé following items:

Check bucket for wear, worn, broken or missing teeth, loose .or missing pins,
“weld cracks

| Boom 'for cracks, bent pipes
“Condition ’mfzboom gupporfc ropes

‘.lntermediate boom supborft :‘ropes for proper tension
Condition of hoist.and drag ropes |

‘Condition of fairlead components

NOTE: I any ;problems are found .after going thru the abave check lists, notify maints;
nance AT ONCE, so correction.can be made.

. TYPICAL START-UP from a completely shutdown machine. Use the controls on outside
of power control room 1o start the air compressoc exciter set, motor blowers, M- G 381s and
filter fans. - : :

All starters are protected by circuit breakers fcr overload protection and 10 open circuits
for maintenance. ‘

~.CAUTION DO NOT use breakers asan. Off-On swntch Make sure ALL breakers
' are On before start-up.

‘Observe that the green ‘Phase Check” light is lit.

‘Start the air compressor units first by turning switch On.
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LUB. - METHOD &
_FREQUENCY

| ‘NO. OF |
' NAME OF PART _ TYPE _ POINTS __ LOCATION __SYM.

‘LUBRICATION OF PROPEL MACHINERY (1 of 2)

SN .

Walking Arm

“Eccentric

Stabilizer Arm,
Tap

Stabilizer Arm,
Bottom

"Shoe Swivel
~ Ball Joint

l.ateral Ball
Joint Shaft -

‘Main Prope!

- Quter Bearing

“Main Propel
inner Bearing

“Main Propel
‘Pinion Bearing

Prope!l Gear

-and Pinion

PmpeiVS‘haf‘:

Spline ({In

Eceentric)

N 'B-u,shk ing
Bush ing
Bushing

Bushing

Bushing

Bushing
-‘Bushing

Anti-

~Friction

16

1n Q.D. of
-Bushing

in End of

Rin

In.Q.D, of

‘Bearing Boss

‘In 0.D. of
‘Spherical
-Bughing

in End of
Shaft

'In O0.D, of
‘Bearing
‘Boss

InQ.D. of
Bearing

Boss

‘Piped to Side

of Bearing

‘Housing

Drip.on Gear

Use Molycote

‘M-8800 before

Asgembly

Use OGL Type
‘B-after Assembly
.3t Inside Spgke
of Eccentric

WeL

WCL

WCL

weL

WCL

WCL

WCL

MPG

OGL

OGL

Automatic

Automatic

Automatic

~ Automatic

Autoratic

Automatic
Autematic
Hand, 500 Hrs.

Automatic

' 6 Mao., Hand
Keep-Coated




AUTO LUBE FOR PROPEL MACHINERY supplies main propel shaft inboard and out-
board bearings. It also supplies the walking cam, stabilizer and shoe swivel on each walking
arm. This dual line system operates during propel or walking cycle only and its control is
set to provide 20 seconds between pumping cycles. Alarm timer set for 60 seconds sounds
on failure. Air pressure is regulated at 80 psi and system pressure switch setting is 2500 psi.
The system uses.a 400 pound drum of WCL,

&:___ | f A

! |
1 . Line 2 |
| WaikingCam . Line 1 |
| 0 = |
1 = 1 =
| S § I B - |
o N ‘é;t_abiii'zer ' ;—7 -
‘ Line AT Line 1 Line 2
6= | tine2 | ‘ 1
inboard Bearings
Line 1 P
7’
-
, Line 2 4
" “Total Points Serviced — 88
SCHEMATIC

AUTO LUBE — PROPEL

319



Motor and Pump

NOTE: -Typical installation, left Separator
fand and right hand Propel Gear

PROPEL GEAR CASE LUBRICATION SYSTEM

-3~29
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‘ ‘Primci;ﬁsi Weights (cont.) , , Lbs.

Hoist/Drag Machinery Weights (cont.): ]
Drag Drum Bearing . . ... A - -
Hoist Drum Assemibily {L.ess Gears) e e e e e e 113620
HOEMOTOr ...ttt ie i iiaeimencamen i e, 18500
Holst Motor Brake ... vttt rairnnreerae, 1475
Hoist Drum Lagging ..oy vv i ivevrennnvrinrnannsaa. . 20880
HOIStDFUM ENd .o vt i v e i i eee .. 24637
‘Hoist Drum Gear .. ..... B P4 1 14
Hoist Drum Bearing Housing ...... i e BT74
Hoist Drum Bearing . .v vy iw e rreecnnanmarsrncersnrssa. D44
“Hoist/Drag Intermediate Shaft Assembly .................25324
‘Hoist GearCase {Left) ... ... iiiviiinereeneen. .. TOB0OD
Hoist Gear Case (Right) ...ttt ineinvearonss... BI2B0

-‘Boom Point Sheave Assemb y Wexghts ‘
Bhaft o i e ... 3860
‘Sheave 118‘10
Bearing ........ ey P 6 10
Trunnion .......s..us PP 1815 )c 18
Front Bearing BIotK « ..o v v vt s vn cas conn v e s enan. ... 1400
Rear Bearing Blotck .. .....oii i e i ea ., 4440
Trunnion Assemb:iy Y ¥ %1

Fairlead Assembly Weights
Upper Sheave . AU UR P T ¥ o3 |
Lower8heave ., ......cv . ivmeinneancmansanssaassa.. 10460
BWIVEIFIaIME o v vs v e et e e e v et e n s emn e an v 21680
UpperSwwelShaft...“.........«...................... 476
Lower Swivel Shaft .........coiiiniinnncennn ... 1066



FIRST INTERMEDIATE PROPEL SHAFT ASS’EM;BLY is a large diameter helical gear
~ splined to a shaft with an integral pinion which drives second intermediate shaft assembly,
Shaft bearings are not mounted in eccentric housings in this assembly,

1 Gear Case 6 Gear

2 Bearing ; 7 ‘Prepel Shaft
.3 Retainer ‘8 Shim

4 Retainer g Shim

5 Spacer 10 Retainer

FIRST INTERMEDIATE PROPEL SHAFT ASSEMBLY
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- WALKING SHOE ROLLERS are mounted on the rotating frame at two places above each
shoe assembly, These rollers keep shoes aligned parallel to the retating frame when the

. shoes are in the park position. The rollers also keep shoes from flopping when the swing
motion is slowed or stopped by “plugging”.

Rotating Frame -

B

C___AT'A  ATIA
Al AL

Sh ‘Ralier ' Roiler
o (455 Ibs.) (455 Ibs.)
()
T-’H'sad‘P-in : | Centerline Shoe ‘Centerline
. Heat & Bend 7 o Ma;i* ine

Rotating Frame
: \. i 4200

Shoe :
3-1/2" interference with
\ , ' : machine on level ground,
Manual Lube Weekly {High point of cycle)
with muilti-purpose grease _ © = B0 -

A-A

ROLLER AND SHAFT ASSEMBLY
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MAIN DRIVE GEAR ASSEMBLY consists of a gear which rotates on two single row (
bearings. The main rotating shaft is splined to the drive gaar in the center of the gear hub.

The MAIN GEAR BEARINGS are set yp as follows with main shaft re‘mw‘ad':

Complete assembly of bearings in case, then draw up top bearing retainer by tarquing four.
equally spaced bolts to 90 ft. ibs. Turn gear as bolts are tightensd to insure even loading.
Measure gap betwsen retainer and boss near each of four bolts, Take average dimensionto
determine shims required and install shims. {nstall and torque all retainer bolts. Wire lock
bolts securely. After main rotating shaft is assembled in case, recheck for required gap
between retainer and boss. ‘ -

Retainer

{320 ibs.) Manual Lube Point e
/ use MPG every 8OO hrs, V7

Bearing
{270 Ibs,}

“in -

) Main Gear 7’
Lo

Bearing
{270 1bs,)

Gesr Hub Wire Lock in Pairs

e — 7 | . Ring Seal

. Drain
' Bhims
Retainer
{182 Ibs.) :
i . , Theck for Llearance Betwaen Retainer
- D1BMin.  and Gear Hub when tightening Cap

‘Serews., MUST NOT TOUCH,
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-Disassemble drag gear case by removing gear guards and-case cover bolts. Remove cap
screws from top half of bearing retainers of intermediate shaft assemblies and from top haif
of eccentric housings of motor.extension shaft assemblies, Loosen cap screws (about two
turns) located in bottom half of bearing retainers and eccentric housings. Remeve split @il
seals from intermediate shaft assemblies. Lift case covers from case.

: rrfRa'move split collars from- inte-r&mediatewshaﬁ ‘bearing housing pins and then remove pins,
Remove cap screws from lower half of bearing retainers and eccentric housings. Usingsling
around shaft, lift out intermediate shaft assembly while slowly rolling both- mtermedsate
shaft and hoist drum to allow intermediate shaft to roli :rz;ux .of engagement.
Next,"discannect‘motor couplings and remove motor extension shaft assernblies from case,

~Move No. 2 and No, 3 drag motors to remove those shafts, Drain and <¢lean gear case and

flush out with light cil. Reverse procedurs to reassemble gear case, Reassembie motor shaft
couplings in accordance with Engineering Data Section ? ‘

NOTES:

440




1. ‘Remove locknuts, ih alternating se-
guence as shown in Figure G, in incre-
ments of 1/4 .of the exposed stud
thread length.

" 'CAUTION: I stud comes loose
from mounting flange, clean stud
¥ threads thoroughly. Apply Loc-
tite ‘277 or equivalent., Thread
stud back into maun‘tmg ﬂange
‘hole until it bottoms.

Wear Spacer:
\ ' Locknut

de Sprmg Hausmg

. - F

thure D

- 5. Lubricate stud threads with 30 weight
oil or “Never Seez”’. ‘Assemble locknuts
on studs and torque to 200 ft, lbs, {271

- “Nm) using sequence shown in FigureC.

CAUTION: -After adjustment, a
minimum of 0.040 inch (0.1016
cm) running clearance must exist
between each friction disc and
.each disc.

8. ‘Reinstall shield.

480

With locknuts removed, the end plate,
spring housing and pressure plate can
be removed as an assembly. See Figure

B.

Remove wear spacers from studs, See
Figure D.

Reassemble the end plate, spring hous-
ing, .and pressure plate on the studs as

-assembly ‘with wear spacers now lo-
‘cated on the outside of the spring hous-

ing. See Figure E.

o e a2 S

'Figure E

‘WearSpacer T

/ /.Smd
}—— Spring Housing
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The following steps are applicable to both left and right sides of tri-structure and boom:

‘Wire Rope
frgm Aux.,

Reeve auxiliary winch wire
rope over front and rear
sheaves on top of tri-structure.
“Attach winch Tope o inter-
mediate support rope. Release
Come-along(For  ‘tension on intermediate sup-
removal of Rope - .
Link Pin) port rope, remove pins from
' rope link and fower rope to
top of boom, - Disconnect
-winch rope and secure inter-

: 'slnter Sup.
Fape Link

0 bs.) O

Intermediate
Support Rope
{1300 lbs.)

; Tri-Structure
Tri-Structure
FrontLeg

View C

Head Assembly mediate rope to top of boom.
See View C,

Wire Rope
from Aux.
Winch

Attach winch rope to socketed
end of boom raising rope (fur-
nished by customer) and pin
rope-socket 1o dead end on tri-
structure as shown in View D, '

Use winch rope to reeve free
end of boom raising rope
around sheave on support rope .
bridle and over sheaves an tri-
structure, See View E.

Clamp boom raising ropes 'to
drag drum. Equalize ropes.

Tri-Structure
Head Assernbly

™ Grease curved plate to
hélp rape to slide when

Boom

Raising picking up Shaave Block
NOTE: Rope equalization is ~ Rope (000w Rekind
very important! Niew D

CAUTION: Check drag brakes for proper shoe adjustment and maximum braking
force.

Increase tension on boom raising ropes until support rope bridle pins can be removed, ’
SLOWLY and CAUTIOQUSLY lower boom to within three or four inches of desired ground
pesition. SET BRAKES.

480




TRI-STRUCTURE ASSEMBLY isa weldad structure connected by pins-to front girder of

rotating frame and to back leg assembly. Back legs and two safety ropes anchoer tri-struc-
ture assembly to rotating frame deck. Boom support rope bridies and intermediate support
ropes are attached to top of tri-strugture, Hoist ropes are routed thru tri-structure over
deflecting sheaves. ‘ . :

} L )
- 11 A —~ °
%
™~
Hoist Rope
Deflecting '\
Sheaves :

,4“ N

Fioat Sheaves
{Tristructura)

. Back Leg

'F‘lméx“s-heaves
{House Roof)

TRI:STRUCTURE ASSEMBLY

Two HOIST ROPE DEFLECTING SHEAVES are located in the upper front section of the
tri-structure assembly. These sheaves lead the hoist ropes from the boom point to the

,he;st drum,

Each sheave is supported by a fixed shaft and rotates on two single row roller bearings.
Bearings are assembled into the sheave with a machined spacer between the cones for acou-

rate alignment and adjustment. ‘ . : ( v

4-70



To REPLACE UPPER SHEAVE BEARINGS, the following procedure is applicable to each

upper fairlead sheave and set of bearings.
1.

2.

"Chill and install bearing cups in sheave,

Remember to matchmark parts for assemibly.

Assemble cone/roller assembly and clamp with
jig-J-14106 and tighten jig bolts until-besrings

-bind stightly when rotated.

Measure distance between cones (gap “A’") with

‘inside micrometer at .3 places 120 degrees apart.

Calculate average dimension. Machine bearing

- spacer to .calculated average dimension minus

Gap “A" —3d g

Jig
“J-14106

NOTES:

0.002 to 0.004.

. Remove jig and install sheave and bearings on
shaft with machined spacer between ‘bearings.

Note: Hand pack bearings with multi-purpose

grease before assembly. : '

. -Reinstall bearing retainers.

Lubricate éhaft and bearing assembly ‘thru shaft

“fitting.
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Has speed increased or decreased for jight | oads?‘
" Has speed increased or decreased for heavy loads?

Next, question other witnesses and determine what they saw or heard;géttingf‘every detail.
Then make a quick visual inspection of equipment for obvious things as flashover, smoke or

other evidence of over-heating or broken components. {One electrician checked f:;fr hsursb- ‘

thien. noticed the gererator stopped.) Morai — look for the obvious.

 After listening to witnesses and n*iaking the first inspection, stop and consider AL’Lithe facts
before proceeding. Valuable time is lost by going off quickly in the wrong direction. So,

carefully examine the gsrcbiem lagtcatiy, using what you - know about thesystem. Consider

all the data collected. Do not make hasty decisions on what to use or what info to discard.
Give special value to obvious facts, easny canf;rmed (a-stopped generator) and reserve
cptmcn on contradxctory facts. : '

Bﬁarrim‘g 'the obvious, 'you gain a dirgction ‘from all this and knowledge of the system. For
- example, if no motion operates; logk in circuits common to all motions, such as: D.C. ex-
citer or A.C. circuits. Likewise, if one motion is normal in one direction; but not in"the

other, check the aempﬁnents for ‘the separate directions. A few minutes: spent analyzing

‘here saves trme spent in fa se, misled direction later,

Gnce a founded suspicion exists as to whlch set of components or cxrcun’cs is faulty, select a

starting pomt for tests that meets the following:

You knaw approximate value expected here for test- cmndltxons whether at s'cau
" no-| oad neutral, hozst lower, etc‘

‘No false mdzcatsons exist, you've avoided points where reading is affected by a
‘sneak cirouit. :

This point, logically, is in the suspected circuit,
- Also, it allows checking as many circuits as possible at one time.

With proper instrumnent, measure at a selected point and compare to expected value, If
mieasurement is correct, apparently all system parts leading to this point are correct. Trouble

exists further down the line. With an incorrect reading, trouble probably hes further back

toward start of the system.

Based on first tesz,’ proceed toward systern start or end and seek expected reading. The

trouble, of course, lies between points where correct and incorrect readings occur, In-other

words, the faulty stage has correct input, but incorrect output. Be positive the correct stage

5-8




The SLACK ROPE LlMIT SWITCH Operates to prevent excessive backlash when the hoist
drum or drag drum’ rotates faster than the rope can be payed out.

The slack rape strikes the switch trip wire which pu l‘%s the key from the limit switch, Actu-
ation of the limit switch shuts down the affected motion and sets the brake. The Slack
Rope Limit Light will illumninate on the operator’s annunciator pane!;

the switch should be checked weekiy

NOTES:

1.

Lube all moving and ;éiidingk
-parts with MPG.

2. -Adjust trip wire for 1.00 inch

-sag measured at center of wire,

To adjust switch, remove key so

mechanism is in activated posi-
tion. Then slide switch up or

down until plunger on switch
is depressed enough to actuate
switch, Plunger must be de-

pressed at least .05 inch to trip
and ‘has a permissable overall.
travel of .15 inch.

A limit switch and trip wire are located under both hoist drum and drag drum. Operation of

Spring—___h=za .
Ttz
”:-‘:fi : Plunger
1 e T Pl
Trip Wire Ak !
Of e )
L2 o (ol
Tt Switch
, ‘;}’T'!"'i . ~Plunger
o t

L Y

’S:LACTK. ROPE LIMIT S8WITCH
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" ,_sta!latron on-shaft as shown in Fig. 2 by
moving the butt ends along the axis of

Follow this instal fation .p:rmed ure for split -seat.s:

» 7

Remove garter spri ng and separate at
’che hook and eye o

Open the seal. ends s;deways for in-"

B. This contact surface may or may not ‘Retainer Cap —_

the: seal
. g e Wmng
‘ :.Luiaricatespriﬁg and install around shait. ,
Connect ends and insert spring in lip S Fzgure 2
- groove with spring ends 90° away from - “Split'Seal instaﬂatmn
butt joint. : o

CAUT!ON ‘Do not trimor cut ends: m‘ spﬁt seals or puﬂ ends apart
This will destroy sea!

' :‘Gear case seals used for all oil t:ght gear case: assembhes require 3un‘ace
- preparation on one side of case flanges with.a 1/100 inch thick-Form-a-Gasket
C#3 (Permatex Co.) coating. If using a manila paper gasket always repiace with a
-’new one, never reuse. Apply Form-a-Gasket #3to both sides of the paper
vgasket T;ghten gear case cover bolts unt;l seal ma‘cenai squeezes out” at joint.

: When surface fmsshes range-up: to 250 mscromchesa compress;on type gasket
‘'seal is recommended. This material (VELLUMOID available in standard thickness
“inches (mm) 1/64 (. 397) 1/32-(.794) 1/16 (.063) and 1/8 (.125) should also be

f,msta!ied with. Permatax applled to both s&des co T

"GEAR AL!GNMENT ECCENTR!CS (Draghnes Only)

 There are two methods of seaimg ‘Marion gear. ahgnment eccentr:cs For
- -eccentrics that are rigid (without: o-rmg seal) coat the surface of the .eccentric.
. with permatex liquid sealer FORM-A-GASKET No. 3 (MPSD 134562-1) Coating.
- of sealer should be brushed over ‘the total 'surface area -of both contactmg
; ,,surface ) accordmg 1o the mustrat ion and notes. \

Gear Gasa

| A Coat this surface thoroughly with

“Permatex’ prior to assembly. . B -A
- Eccentric

receive a laminated shim depending . | SAV4 |
on design. Coat this surface LA paarng
thoroughly prior to assembly and I .
when shims are used coat surfaces =
‘on both sides of shim material. - | B gure 3
- | ‘Eccentric Cartridge
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| ORIENTATION

. ‘Re‘%errenbecenteﬁines are selected relative to a plan:eldeﬁ‘ned by the pinion
- and gear axis of rotation as shown in Fig. A and 9B. They are selected forthe .
- pinion shaft-ends orily. One reference centerline is m the plane (X-X) and the

other is. perperzd:cu ar (Y-Y) to the plane.

1t mes not matter if the reference centerimes were oppcsxte ‘from those
selected in Fig. 8B, &8s long as one reference centerisne isin the plane and the ‘

other one is pamendtcmar to the p fane.

’me the prewsus section Oﬂ eccentnc cartndge theory, shaft end No. 1 will

move perpendicularto the reference centerline, that is, along the X-X axis. This
“movement could also be described as moving shaft end No. 1 “into” or “out of”

mesh. Qbviously then, shaft. end No. 2 would move in a direction perpendicular
- to end ‘No. 1 or along the Y-Y axis. Thzs movement is often referred to as the

c:mss*beanng” adjustment.

.OUT OF: PLANE ADJUSTMENT

When shaft end No 2 is moved along the Y—Y axis (Fig. 98) the ad;ustment is

called out of plane’ because it seems to move out of the ptane of interest.

‘ QUT OF PARALLEL ADJUSTMENT

‘When- shaﬁ end No.1is m@ved aieng the X-X axis (Fxg 98) the ad;ustment is |

called out of paranel because it seems to move the shafts out of paralie!

Itis recognized that both of the aforementioned adjustments seem to move the
shafts out of parallel. However, to identify the direction of adjustment the "out

of parallél” and “out of piane nom‘encla»’cure are used.
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MISALIGNMENT OF PINION SHAFT
'~ OUT OF PARALLELISM

CORRECTIVE ADJUSTMENT

VIEW A-A
ADJUST ECCENTRICIN
CLOCKWISE DIRECTION. -

No ADJUSTM ENT REQ UJI-‘ER:E D.

7-29



G MISALIGNMENT OF PINION SHAFT
| ~.  OUTOF PARALLELISM & PLANE

. CORRECTIVE ADJUSTMENT.

VlEW A-A

ADJUST ECCENTRIC !N CLOCKW‘ISE :
‘DIRECTION. :

VIEW I-B

ADJUST ECCENTR!C N COU NTER-
CLOCKWISE DIRECTION.
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WIRE ROPE CARE

Wire rope manufacture uses the finest material available. Wire rope is more
vulnerable to abuse and neglect than any.other component on this machine. By
comparison to other industrial applications, wire rope on mining equipment
remains relatively short lived and -hence considered an -expendable item.
Replacement of hoist and support ropes represents a sizeable investment; so
every eﬁort must be appized 1o e,ctend the useful life of ropes.

and away from the rc‘:pe end,

‘thru reel center and raise until ree!l turns freely. Allow this  \
free turning as rope -end is carried straight away from the
reel. Use-a wedge block or plank against the flange to act ~ WRONG

any methods where a reverse bend in rope might occur.

Thewl nerability to. abuse and mx;shandi ing may cause a new rope permanent
damage during installation. Improper removal from reel or coil often causes

kinks, Pulling on rope until loop radius reduces to point where wire rope bends

beyond the metal elastic limit creates these kinks. Pulling rope over a smali
sized sheave causes a kink also. Even when kmk appears stralghtened the

strand damage and weakness remains.

Abrasion or nicks ca:u;se‘d by puiling a rope over sharp objects weakens the
rope. Wire rope needs protection from possible damage when a winch or lifting
device attaches to strands formmg a dogleg bend in the rope.

A co:l of rope: correctly unwsund is rolled, (hk-e a hoop}, along a smooth surface

When removmg rope from reel, ptace a heavy shaft or pipe

as a brake. Whenever possible, transfer rope directly from
reel to drum. {See sketch). In case of overwind, transfer
rope from top of reel to top of drum. Likewise, for underwind;
transfer rope from:bottom of reelto bottom of drum. Avoid

RIGHT S
‘Figure 17
- ‘Rope Coiling Pre&sﬁum

A -good operatar and maintenance crew develops the habit of watching ropes
‘during work cycle to determine any damage in rope appearance caused by

accident, broken wires, -etc. Inspection determmes by careful measurement
and comparison with a new rope, any loss in rope diameter. This loss at isolated

spots indicates core failure. Where core failure occurs, the rope collapses and

lay length (one full strand wrap) mcreases

Diameter loss over a iarge area mdmates normal outer wire wear. Wires wear

more rapidly on a new rope due to minimum surface coritact of each wire. As

these wires wear, they present a flattened surﬁaoe and the: rate of normal wear
- decreases.

7-48



Step three‘is";aerhaps the Vnesi.poss;ib}é method of detevrmm:ing the material. If
the above methods are not feasible and it is determined the risks are minimal,

an analysis of the equipment can be made by categorizing the parts. The
categories would be structural components such' as plates, beams and bars, -

castings, and forgings. The structural components (plates, beams, and bars)

can be divided into four areas; such as, (1) miid steel, (2) medium strength

steel, (3) high strength steel, and (4) wear resistant type steels. Steel castings
and forgings can be categorized the same way; (1) low carbon, (2) medium
~ strength and wear, and (3 ) high strength and wearabmty o

7

" The electrode tamsxle strength and the prehear paratie the ma‘tena! categones

as follows: : |
Typeof Steel - jElectmde Preheat
Mild Steel A ETOXX ‘ - TO°F {21 °C) to 150°F (66°C)

Medium Strangfh S‘feei ' E?OXX E&OXX , 70°F (21°C) to 250°F (121°C)

High: Strength and ‘EQGXX Emoxx ‘1;‘50°F(‘66F’C.) to 300°F
Wearabi ixty Steels =~ EMOXX . . (148°C) ~

,'_iCastmgs&Fcrgmgs o ‘ L
 —Lew Carbon o ",,"‘;mex - '-70‘?“?-’(2‘:["50)‘&‘1“50"’?:—(66°C')

Aa--érMednum*Ca:t:ban_ e ;wax anxx \ 00°F (38°C) to 450°F (282°C)
_HighStrengthand  ESOXX, E100XX, 250°F (121°C) 1o 600°F
Wearab:hty o ;Eﬁoxx o (316°C) e

Lower and upper frames of draghnes and mmmg shoveis are usua!ty made of
structural mild steel. The ‘boom and its components are made of medium
strength steel. Buckets and dippers use high strength wear resistant type
steels. There are very few castings made of low carbon steel. The majority of

~ steel castings canbe classzfted as to the job they perform. Hubs and bearing

supports can be considered as medium strength and wear while gears, sheaves,
shafts, bucket castings-are high-strength, high wear components.

Brake shoe comm'nents are usually made of cast iron, therefore, it is not
recommended-{o weld on these parts because of the product liability risk and «
the poor reitabx lity of the weld. :

Do not weld or 'tack any i,ifti:ng !ugs, all ig:ni»ng: tugs, or hold dov&n: lugs on any
parts uniess you know the type of material. The lugs.could pull-out at the weld -
because the right procedure was not used. Thiscould cause damagetoa part, a

person, or some ather parts. Do not over-weld when addmg attachments such
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use a.balance welding technique by alternating.a pass on each:side

‘of the tooth. Do not weave but use a stringer bead technique. Clean

- -each pass of slag. If a GTAW welding machine is available, blend in

STEP &

the last two layers with this process. Peen each bead except forthe
firstbead and last layer. Visual inspect the completed repairjob. Use
- the 'te'm-pla:te;dur.i-ng the w.el.clin'g a-perati'on tocheck onany distortion.

Postheat by holdmg the heat at 550°F (288°C) for one hour after

-,weldmg has been completed

STEP 9

STEP 10:

Allow the gear to slow cool al: a rate cf 50°F: (10°C) per hour. unhl it
reaches 150°F (6 6°C) After lt reaches amblent temperature, gnnd
the root contour ‘ : . :

lnspect the repalr Visually and WIth magnetlc partlcle inspection.

»-Check all: cntical dlmensmns Check the hardness of the tooth.

A weld repalr can be very successful |f lt is thought out carefully and these

repalr weld procedures are followed |
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Keep in mind: Dust is one of the meanest abrasives, mostly since itis hard tosee.

Ozone, oxygenand mois‘curé overa long period éf time act on O-rings also. Most
manufacturers now add chemmals fo si.w or ehmmate the effects but ocarr@c:’t

’stcrage is still needed

Exoessxve heat isa prob}em SO starmg O~rmgs onthe top shelf near the tin roof
is not good. Besides that, sunlight and flourescent light tends to age rings
earlier. Use Pctyethylene or brown glass jars to keeo light out.

,ansac TH!NG.S'TO;REMEMBER:

J:Ke:ap all parts clean.
Usecompatible fluids and rings.

Use -either individual containers

Contact between rmgs Iymg together in bulk of on hooks or pegs damages seal

surfaces. When stored in the open, they collect dust and dirt. Also, bulk

shipments often cannot be numbered. Keep rings away from steam pipes,
heater conduits and areas where contact with water, oils, grease, solvents.and

‘other damaging fiuids seems likely. Add replacement O-rings to the bottom or
back of a-bin as older parts move to the tcp or front tf:a assure issue before a
brand new one. , :

~ .

Individually packaged rings seem to have unhm:ted shelf lite. S{:me mamtenance

‘shops use peg boards forindividual packages of shop stock used daily. These
are arranged by sxze on’ each board, but wsth ONLY ONE compound type per
" board.

.O-rings: are almost always dimensionsed in terms of cross-

Setect the proper- O-rlng ONLY ‘section diameter and inside diameter either in decimals or
by part number. fragtions. e
‘Example:

Standard Size Cross Sections
Actual =
MM ‘ “Nominal ‘Actual (inch)
1,7780£0.0762 1/16  0.070%=0,003
2.6162x00762  3/32  0.103%=0.0003

orprovide L‘A‘BELED clean, low 3.5308+0:1016 1/8  0.139%0.004

_ light, storage. . - | 5.3340%01270 8/16  0.210:0.005

'DO "N‘OT“USE hardéned:steel |
" tools when removing or installing

6.9850=201824  1/4 -'O.27S:t:0.006

rings.

Be sure new rings are not mixed
or contaminated when put into
labeled starage

Standard inside diameters for these various cross sections

DO 'NOT INSTALL a dry O-rmg range anywhere from 1/32 10 26 inches. ‘
on a dry shaft. All in all, there are slightly mere than 300 standard O-ring

Sizes.
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