[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

REFERENCES

B.W. Niebel, Engineering Maintenance Management, 2" ed., Marcel Dekker,
New York: maintenance organization, 1994, pp 1.

J. Thomas “A History of Maintenance: Implementing MP2”, thesis project,
Western Kentucky University, 2007

F.T.S. Chan et al “Implementation of total productive maintenance: A case
study” Department of Industrial and Manufacturing Systems Engineering,
University of Hong Kong, Hong Kong, 2003

British Standard Glossary of terms, 3811, (1993) [online] Available:
http://site.iugaza. edu.ps/aschokry/files/2011/02/Maintenance-11.pdf

Oxford Dictionary (2012) [online] Available: http://oxforddictionaries.com
/definition

Bu 352 pnary _ JoORINE|~ Awallal httg:/fwwwHu ;Sdictionarylcom
/de .u@@“/ [ ;f‘y ANAA ",‘f"T I

=
t s - A guide to

achieving operational efficiency”, Department of Energy, United State, August
2010, Release 3.0

W.C. Worsham (2005) “Is Preventive Maintenance Necessary?” Maintenance
World, Available:http://www.maintenanceworld.com/Articles/worshamw/
ispreventive.html

G. Waeyenbergh and L. Pintelon, “Maintenance concept development: A case
study”, Centre for Industrial Management, Catholic University of Leuven,

Belgium, 2003

A.D. Telang and A. Telang, “Unplanned Maintenance” in Comprehensive
Maintenance Management Policies, Strategies and Options,2010, pp. 66-69

D. Novosel, “Energy Reduction through Practical Scheduled Maintenance”,
National Center for Energy Management and Building Technologies, University
of Illinois, Chicago, 2006

65


http://oxforddictionaries.com/
http://www.businessdictionary.com/

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

H. Smith (1997), “Systems Analysis and Design using Maintenance”, Monash
University [Online] Available:www.sims.monash.edu.au/subjects/
csel205/assets/CSE1205L.12.pdf

Magnode Corporation, “Aluminum history & attributes”, [online], Available:
http://www.magnode.com/magnode/ extrusionexpert-alum.htmi

J.A. Kennedy, “Extrusion press maintenance manual”, 3™ ed., Kennedy eurotech
Inc., 2004

K. Mckone, and E. Weiss, “TPM: Planned and autonomous maintenance:
Bridging the gap between practice and research”, Production and Operations
Management, 1998. pp. 335-351

H. Ahlmann, “The Economic Significance of Maintenance in Industrial
Enterprises”, Lund Institute of Technology, Lund University, Sweden, 1998

Rl{ Mahlay  “An Tntradiiection t0 Pradictive Maintanance ”  Van Nostrand
Re id, York, 2" ed. 1990

=
T. Wugstan, “Workd Classyiviaintehiar rial Press, New
Yo

T. Harris, “Preventive Maintenance Strategy: What It Is, What It Does, and Why
You Should Have One”, Oil Mill Gazetteer, May 2009, Volume 114

Y.S. Sherif and M.L. Smith, “Optimal Maintenance Models for Systems Subject
to Failure-A Review”, pp. 47-50

R. Barlow and L. Hunter, “Optimum Preventive Maintenance Policies”,
Operations Research, 1960, Volume 8, pp. 90-100

A.R. Ismail et al., “A study on Implementation of Preventive Maintenance
Program at Malaysia Palm Oil Mill”, European Journal of Scientific Research,
2009 pp.126-135

B. Al-Najjar and I. Alsyouf, “Enhancing a company’s profitability and
competitiveness using integrated vibration-based maintenance: A case study”,
Department of Terotechnology, University Luckligs, Sweden, 2003, pp. 643-657

66



[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

R.A. Collacott, “Mechanical Fault Diagnosis and Condition Monitoring”
Chapman and Hall, London, 1977

B. Al-Najjar, “Condition-Based Maintenance: Selection and Improvement of a
Cost-Effective Vibration-Based Policy in Rolling Element Bearings”, Doctoral
Thesis, Lund University/LTH, Sweden. , 1997.

C. DeBotton et al.,. “Vibration monitoring as a predictive maintenance tool for
reciprocating engines. Proceedings of the Institution of Mechanical Engineers”,
Journal of Automobile Engineering 214 (8), 2000, pp. 895-903.

K.A.H. Kobbacy et al.,, “A Full History Proportional Hazards Model for
Preventive Maintenance Scheduling”, Centre for OR & Applied Statistics,
University of Salford, Salford,1997

A.K.S. Jardine, Maintenance, Replacement and Reliability, Pitman Publishing,
1973.

H.E. Asc nd K.A.H, Kobbaey, ‘Modelliag. preventi naintenance for
det ,EJ%&%\‘HW pairable systems’, Appl. Business & Industi 5, pp. 85-99
H.I > modelling of

preventive maintenance’, Technical Report, University of Salford, 1995.

L Radouane et al., “Opportunistic policy for optimal preventive maintenance of
a multi-component system in continuous operating units”, March 2009

A.S.B., Chan et al., “Optimal maintenance intervals for multi-component
system. Production Planning & Control”, 2006, pp. 769-779.

Technical Information Document “Maintenance Management Systems”,
October 2000

Facilities of Alumex, [online] Available: http://www.alumexgroup.com

F.T.S. Chan et al., “Implementation of total productive maintenance: A case
study”, October 2003, pp. 71-94

67



[36]

[37]

[38]

M.C. Eti et al.,, “Implementing total productive maintenance in Nigerian
manufacturing industries”, April 2004, pp. 385-401

Useful Key Performance Indicators for Maintenance [Online]. Available:
www.lifetime-reliability.com

C.C. Rostad and P. Schjelberg, “Key Performance indicators (KPI) within
Maintenance Engineering in the Food-Processing Industry”, University of
Science and Technology, Norway

68



69

APPENDIX - A

PREVENTIVE MAINTENANCE TASK SHEET

Freq ‘ Skill | Item Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually
EXTRUSION PRESS -- MECHANICAL
D M Guide ways Brass pick-up May indicate partial contact
D M Guide ways Nicks or other damage to
surfaces
D M G!"de way Failure to wipe guide way clean
wipers e :
Cylinders (main | | = mete mouE: of"oil on r-ﬁéin | May indicate damage to
D M ram, crosshead, f{ ‘(" rjder rd - 11 ecKifgh/Adse ebeck &
container) L& — S btshifgs. e
Cylinders (main & iy VW | 1
D M ram, crosshead, | Oil leaks at cylinder connections
container)
Cylinders (main . . .
D M ram. crosshead, quks or_other damage to rods or | Damage to packing will
: main cylinder result
container)
Cylinders - . .
D M (crosshead, Excess heat May indicate oil by-passing
> piston
container)
D M Tie rod nuts Space between nuts and platen L\:Irae)gsmdlcate loss of pre-
. Match marks indicating nut has
D M Tie rod nuts rotated
Container Hold container against die
W M . Oil by-passing piston head stack at full pressure and
cylinders .
check for temperature rise




0.

=

<

Main ram,
crosshead and

Nicks or other damage to rods or

Remove nicks with polishing

container main cylinder stone

cylinders
W M Cyllr)der Embedded particles Replace packing if scoring

packing recurs
W M Billet loader Loose bolts
W M Billet loader Lposeness in bushings or pivot

pins
W M Butt shear Blade tight in mounting
W M Butt shear Nicks or other damage to blade
| [ = 2

W M Die hold-down Ti@gwiéis—- properTy holds die Die stack should not move 1 Lal

clam Sagk <38 during Sheak eyele .

P j=) ofl Bl tatio]

Clean-up press o ey _

M M and related Mg;aﬂj_g__ghlps‘()’r W 9” gglde
. ways, cylinder rods, or main ram

equipment

M M Guide ways Remove shoes and check fully Replace Of ie-machiie as
needed

Check and Bolts or cylinder mountings

tighten all bolts | which may have worked loose;
M M and other check cylinder bolts under load,

mechanical re-tighten and check that

connections cylinders are level

Die changer . .
M M pockets or \Ii\lear or damage, including

A eyways

carriers

M M Tie rod nuts Space between inside nuts and May indicate loss of pre-

platen with press under load

stress




TL

M M Tie rod nuts Space bgtween outside nuts and May neeq to tram press and
platen with press relaxed restress tie rods
M M Tie rod nuts Match marks indicating nut has
rotated
S M Guide ways Remove shoes and check fully Replace or re-machine as
needed
. Check for wear or scoring of .
S M Guide ways quide ways Use stone or file as needed
Die changer
S M slide ways Adjustment for wear as needed
(gibs)
Adjgistpr replace pvarh, bushings
S M Butt shear as jiesded
Main ram, Ch Sk o g8 gances lof packingland
crosshead and ey h
S M . bishmgs(@lso when replacing
container ACKIGLY
cylinders Pat&ies
Y M Tie rods Ultrasonic testing for cracks I\/Iore_ frequent follow-up if a
flaw Is detected
Freq | Skill | Item Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually

EXTRUSION PRESS -- PRESS ALIGNMENT

D A Billet loader Billet centered with container
D A Butt shear Clearz_ince between shear blade
and die stack

w A Stem _and Stem level with main ram
container

W Stem _and Stem aligned with container
container

W Billet loader Aligned with container




¢l

Clearance between blade and tool
W A Butt shear stack (hot)
M Main ram Check level in 3 positions Variation |nd|cates.wear|r_19
of crosshead shoes; re-adjust
S Press base Check level -- both ways
Check that tie rods are level, in
S A Press frame both directions, both top and
bottom rods
s A Container and Check alignment of container to
die stack die stack
S A Container and Adjust center guide (if fitted) for
die stack excessive clearance
Chegieglie slide sthps-fer
S A Die slide cepiEifig, with platen pressure
NERIESs/-- measureTength ; Lo
Y A Tie rods e platen &Jmain.cylindar !\/laxmum variahgn 0.010
g ifiches
flarigezfaces to check paraliel
Freq ‘ Skill l Item Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually
EXTRUSION PRESS -- LUBRICATION
Fill all oil
D L reservoirs and
remove water
Grease all
D L required
locations
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Freq ‘ Skill l Item Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually
EXTRUSION PRESS -- TOOLING
W T Container qud sealing surface: no nicks or
build-up
W T Not "bellied" (no increase in
Container liner | diameter at center)
W T Stem Straightness, stress cracking
W T Dummy block | Wear (dimensional check)
W T Dummy block | Aluminum build-up on block
W T Dummy block Nicks, stress fractures
s T Stem pressure Coigling or dishing Use strajghtedge and feeler
plate pg gaugg
s T P_Iaten pressure Co%r dishing Use straightedge and feeler
ring \ = dalige
TR Tighten retainer.or cap is
s T Container l\/lgye_me_nt betwe8A.COMAfAIAEr and posmblg. Repalr ahd ‘
holder remachine if cracked or
distorted.
Freq | Skill | ltem Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually
EXTRUSION PRESS -- HYDRAULIC
Visual, with main ram in same Level varies considerably
D H Oil level position each time oil level is according to the position of
checked the main ram.
D H Oil condition Air bubbles or foam Aer_atlc_)n of oil may cause
cavitation
D H Oil color Darkgnmg (from heat) or
clouding (from water)
May indicate internal by-
. Change in operating temperature; | passing in system or
D H Oil temperature normal maximum 140 F (60 C) problems with cooling
equipment
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Repair as required. Qil leaks
may cause loss of pressure,

Oil leaks Visual inspection or pressure test. | air in system, excessive heat,
dirty equipment, safety
hazards

Erratic Movements that are unusual: May indicate impending part

operation jerky, chattering, erratic, etc. failure

Oil filters Filter indicator or pressure gauge | Change cartridge if indicated

Pumps Vibration May indicate impending

pump failure

Control tubing

Excess heat

May indicate system oil in
pilot system

Piping clamps dem \ A. e * >
and supports LO?EFP'OKGH sUpppits May fasult iy pipelfdilures 'l La_]
) JECAR) 11 May indicate-aboprmal 44
Relief valves | Ex¢ _g?sat (in religf Jik) Srenihgdiranie 1atio
pressutes (e May indicaté impendin
throughout Change from normal pressure’s Y iR 9

system component failure

Heat exchanger

Leaks, scale, or corrosion

Repair or clean. May cause
oil contamination, excessive
heat, or loss of oil or water.

Temperature
control

Temperature at which water
valve opens

Check if opening and closing
at proper temperature

Flexible hoses

Physically inspect for damage or
deterioration, replace as required

Avoid downtime, loss of
fluid, safety hazard.

Clean-up of
equipment

Wash down, remove rags, etc.

Avoid dirt entering system,
makes it easier to spot leaks,
eliminates fire and safety
hazards

Air breathers

Remove, clean, re-oil, and re-
install

Avoid dirt in system, pump
cavitation.
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Hydraulic pipe,
tubing, and
connections

Tighten all bolts, connections,
and pipe supports; replace bad
fittings or O-rings

Avoid downtime, loss of
fluid, safety hazard.

Tank magnets

Clean off any foreign material

Avoid oil contamination

Hydraulic Oil leaks, broken solenoid covers | Tighten bolts and pipe
valves or wires connections
Oil sample for | Contamination, oil breakdown, . .

. ; Send sample to oil supplier
analysis loss of properties
Relief valve Incorrect settings --- check with

settings, timer
settings, etc.

pressure gauges and stop watch;
readjust as required

Avoid erratic operation of
equipment

Heat exchanger

Chelck_\_/vater passage for
obstegtions, leaks, gtf] Clégn pre
regl@enginc anodes. Flush out.

Avoid excessiyve heat, water
in0il 1eaks weontamijnations
etc.

Oil filters

Reﬁ@@éll cartridges in (s for

overBmonths

Pump controls

Response through full stroke

Slip test on L .
main pumps Deterioration of pump condition
Slip test on Oil losses throughout system
system
Relief valves e .
Check if relieving or operating at

and pressure

- correct pressure
switches
Pump_/motor Check coupling alignment Avoid excessive pump and
couplings motor wear
Pump/motor Tighten mounting bolts Avoid misalignment,

excessive wear, noise
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Freq ‘ Skill l Item Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually
EXTRUSION PRESS -- ELECTRICAL
D E Limit switches | Loose switch mounting
D E Limit switches | Switches not tripping properly
D E EIeCt”C?I Conduit damaged or broken
connections
Container
M E heating Check connections for tightness
elements
Container
M E heating Corrosion of elements
elements
M £ Solenoid valves 'y
and relays OviaefBating or chatter
M E Solenoid valves Tigﬁgn‘?;overs ant terminal
and relays connaections
E Motors Cleanand lubricate
E Motors Check windings with
megohmmeter
Freq | Skill | Item Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually
PRESS FEED LINE -- COMBUSTION
Check
temperature - .
D c probes, clean Correct functlonlng._Rod tips not
. sharp. loose connections.
tips, check
connections.
Check pilot
flames and Pilots operating correctly; flame
D C flame detectors | detectors are clean and working
(UV or flame properly.
rods).




LL

Check cooling
air to
thermocouple
probes.

Check flame-
type billet
lubricator,
clean igniter
and nozzle.

Correct operation, safe, reliable
ignition.

Clean/replace
intake air filter
of combustion
blower.

Remove and Eal
clean pilot air JERR
strainers %ﬁ“’%
Perform leak Legkamepast safety shut-off
test of safety At
whenEis’closed, @rvent valve
shut-off and
stuck open.
vent valves.

Check linkages
on air damper
motor.

Loose or incorrectly adjusted
linkage.

Remove and Buildup, correct gap. Replace as
clean spark needed
plugs. '
C_:heck burner Cracked or broken tiles, dirty
tile(s) and
nozzles.
nozzles.
Check
aQJustment of N . Test with smoke or tissue
air exhaust Excessive air leakage into or out aoer. Air leakage is ver
and/or of oven. Control linkage loose. Paper. g y
. . costly!
recirculation
damper.




8.

Remove and
clean metering
rods from
atmospheric
regulator
(premix
systems only).

Clean the inside
body of ratio or
atmospheric
regulator(s)

Clean and
inspect
combustion
blower impeller
and housing.

Freq | skill |

Item

Look For:

Notes

Daily

Weekly

Monthly

Quarterly

6 Mo.

Annually

PRESS FEED LINE -- MECHANICAL

D

M

Check log shear
operation.

Correct sequence of function,
smoothness, alignment of log
travel.

Check that all
guards and safety
devices are in
place and
operating properly.

Check log shear
cutting tools.

Clearance and metal build-up.

Check guides or
tracks of chains or
carriages and clean
any debris.

Dirt, debris, foreign matter.




6.

Billet/log feed
guides and rollers.

Bent or damaged guides; debris or
foreign matter; billet hang-up or
metal build-up.

Replace rollers and/or
bushings as needed (3
to 12 months life).

Check operation
and sealing of oven
doors, lift
cylinders, clamps..

Poor closing, air leaks.

Check air seal
around log at oven
entry.

Poor seal, air leaks.

Check, adjust
clearance of log
shear cutting tools.

jE£equency ofradjustment and
{Bi8fances mayvalyl dceokdingfo

r1 Lai
tatio

Check air cylinder
packing or seals.

,'ﬂ?ﬁﬂﬂf@cturer's recommendations

_jA;lr;leaks.

Check chains
(conveyor and/or
drive). and
sprockets, shafts,
bearings, and
couplings.

Wear, alignment, chain tension,
loose keyways or setscrews.

Billet/log support
rollers.

Bent, broken, or worn rollers.

Check billet oven
burner tiles

Proper sealing between tiles and
burners, burners inserted correct
distance into tiles, cracked or
broken tiles.
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Check hot air
circulation blower,
shaft seals, and
drive belts.

Belts properly tensioned, aligned,
not worn. Housing clean; no
cracked blades, no rubbing or
dragging of wheel in housing.

See section on belt

tensioning, page 8-20.

Check log shear
cylinder speeds.

Speed controls not set properly.

Check refractory
crown blocks.

Broken, cracked, deteriorated
refractory.

Caulk with refractory

fiber.

Clean log shear
cutting tools in
caustic soda.

According to manufacturer's
recommendations

Tighten all
foundation,
mounting, and
attachment bolis.

_ ¥olts, broken grout.

Inspect circulation
blower fan wheel.

Wear or corrosion, build-up.

Tighten bolts and
setscrews on
combustion and air
circulation
blowers.

Loose bolts, keyways, setscrews.

Clean around
log/billet transport
rollers.

Open oven and clean thoroughly
any dirt or debris around rollers.

Check log shear
wear surfaces and
guide ways.

Excessive wear.
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Freq ‘ Skill ‘ Item Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually
PRESS FEED LINE -- LUBRICATION
Check
W L compressed air | Clean filters, add oil, check
filter-regulator- | pressure.
lubricator units.
*Daily on log shear, unless
W= L Grease a]l instructed otherwise by
grease nipples. manufacturer.
Fill chain :
W L oilers. ' 1 La
B_ear.ings Of - Use Tprecthigh-femperatira .
W L air circulation tatiol
grease.
blower.
Grease all billet
W L conveyor Use high-temperature grease.
bearings.
Check oil level
M L in gearboxes.
Change oil in
S L gearboxes.
Freq | Skill \ Item \ Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually

PRESS FEED LINE -- HYDRAULIC

Check hydraulic

D H system(s) fluid Low fluid level.
level.
W H Check hydraulic | Leaks, high temperature, filter

system(s).

by-passing.
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Check hydraulic

cylinders' .
M packing and Fluid leaks.
seals.
Oil sample for Contamination, oil breakdown, . .
Q . . Send sample to oil supplier
analysis loss of properties
Disassemble log
shear cylinders *Recommended by some log
Y and replace
shear manufacturers.
seals and
packing.*
Freq Item @l Look o NbLes Dailt | Weekly [ IManthly | Quarterly | 6 Mo. | Annually
PRESS FEED LINE -- ELECTRI’@%{",
Check all limit | oo o _ duo
- Broper:dftinctioning; loose switch
or proximity < .
W : arms fnose wirgs, Clean
switches and L
photocells.
photocells.
M Check purge Coirect settings, proper
cycle timers. functioning.
Check
temperature
M controllers Reliability, calibration.
and/or
recorders.
(Elect.
mgeijtgl)ogheck Check terminal connections for
M ' | tightness, check contacts for See page 7-20
clean, and o
- oxidation.
lubricate tap
switches.
(Elect. *
M induction OEregl;](:nhcizth change depends
heater) coil. P Y-
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Freq

Skill

Item

‘ Look For:

Notes

Daily

Weekly

Monthly

Quarterly

6 Mo.

Annually

HANDLING SYSTEM -- MECHANICAL

Check graphite
(or Kevlar) bars
and surfaces on

Broken graphite, excessive wear,

D M sharp projections which may
lead-out, run- ;
. damage the profiles.
out, and cooling
tables.
Broken or loose slats, smooth
D M Check slat operation, stopping in correct
conveyor. peration, stopping
position.
D M Check all safety
guards.
Check rollers
D M and covers on
run-out.
Check run-out i
D M table lift Correct functioning.
mechanism.
Check blade of .
D M hot saw or Shfarpness (quality of cut), metal
build-up on blade.
shear.
Check
positioning and -
D M actuation of hot Proper functioning.
saw or shear.
Check lubricant . .
D M applicators. Fluid level, proper operation.
Smooth, level operation; no
D M Observe puller impact; correct stopping

operation.

position, pick-up and release;
correct speed and tension.
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Observe motion

Smooth operation, no jerking,

of lift-overs, .
belts, walking profiles handled smoothly and
b together.

eams.
Check transfer Damaged or burned surfaces,
and cooling ragged edges, poor alignment,
table belts. bad splices.
Observe Smooth operation (stretching,
stretcher .

- movement, and locking).

operation.

Observe saw
feed conveyor.

Profiles loaded and conveyed
smoothly; raise/lower functions

s@gﬁthly.

Check :

sharpness of | B0 cut, MEthl-bpild-up\an
finish saw " &®g4 —

blade. G, il Lo

Check finish ‘oedclamping,rioite chtrd!:
saw clamps. embedded saw chips.

Check accuracy
of finished cut

Measure several profiles in
batch.

Re-check each time a new
blade is installed.

length.
Observe
operation of Correct, smooth operation and
auto profile placement of spacers.
stacker.
Check water
supply pump Water leaks, proper volume and
and piping to pressure.
water quench.
Check drive
chains and Alignment, correct tension,
sprockets,
. wear.
adjust as

needed.




G8

Check slat
conveyor chains
and sprockets.

Tension, alignment, wear of
chain and sprockets; adjust take-
up as needed.

Check brake(s)
on run-out,
puller.

Proper functioning; check and
replace friction surfaces as
needed.

Clean saw chips
and other debris
from around hot
saw and finish
saw.

Change/clean
saw chip
collector bags.

Check puller
drive cable or
chain and adjust
or replace if
needed.

E_’j“-;

Cq’yﬁéé’t_tension and alignmeqt:
earEer work harélemmge

Replace cablesavery 6
months.

Check pulleys
or sprockets for
puller drive
cable or chain.

Wear, alignment.

Inspect puller
support wheels
and bearings.

Wear and roundness; free
rotation.

Inspect puller
guide and
support rails.

Wear, damage; alignment and
straightness.

Inspect puller
jaws and
fingers.

Wear, breakage, metal build-up.

Inspect puller
shock
absorbers.

Condition and functioning.
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Check drive

shafts, .
. Wear, alignment, loose

eccentrics, !

. couplings or setscrews.
couplings, and
bearings.
Inspect stretcher
;nsp Wear or damage.
jaws.

Check and clean
stretcher drive

Wheel surface worn smooth, bad

wheels and bearings, wheels not round.
contact surface.
Check stretcher | Proper operation and locking;
locking sigii§j of overstrgsq 4
mechanism. defgemation.

S LAy
Check saw feed E ¥,

conveyor drive
belt sections;
check rollers,
roller covers,
and roller drive
chains.

BR/TE0Ed belts, correct tracking;
damaged roller EOvers; Worn
drive chains, incorrect chain
tension.

Check
alignment of
finish saw with
back stop or
guide fence.

Squareness of cut -- compare
length of inside and outside
profiles.

Check saw
gauge table for
levelness with
the saw and
feed conveyor.




JAS

Inspect the
automatic
stacker's
bearings,
sprockets,
chains, guide
rods, rack and
pinion, etc.

Wear, alignment; dirt or debris.

Check water
spray quench
spray nozzles.

Full spray pattern; plugging or
mineral build-up.

Check actuator
cylinder for
water spray
quench cover.

Awleaks packibg andiseals.

ﬁ =

Inspect air
quench fans and
blowers.

thra’uon blade damage or
baila=up on blades.

Check condition
of drive
couplings.

Condition and alignment.

Tighten all
foundation,
mounting, and
attachment
bolts.

Loose bolts, broken grout.

Check level and
alignment of
run-out, puller
track, lift-overs,
walking beams,
stretcher base,
and saw feed
conveyor.

Adjust as needed to maintain
units level and straight.

Use piano wire.




Check condition
Y M and alignment
of saw arbors.

Check grouting
Y M of stretcher Broken or loose grout or bolts.
frame.

Freq | Skill Item Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually

HANDLING SYSTEM -- LUBRICATION

Check lubricant
level in saw
coolant

applicators. ; ﬁ

4 ,
Fill chain \ =/ Ud
lubricator L N
system on run-
out table.

Lubricate all
grease fittings.

Check
compressed air | Clean filters, add oil, check
filter-regulator- | pressure.

lubricator units.

Lubricate
bearings of
supply pump to
water quench.

Lubricate
M L bearings of air
quench fans.

88

Check oil level
in gearboxes.
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s L Change oil in Follow manufacturers'
gearboxes. recommendations.
vy L Lubrlgate drive
couplings.
Freq | Skill Item Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually
HANDLING SYSTEM -- HYDRAULIC
Hydraulic
systems on run- . : :
D H out, cooling Fluid level, leaks, high fluid
table, stretcher, telm.pgrature. .
etc. S r1 Lai
Hydraulic : % g
systems on run- .
M H out, cooling Filices, Jevel, tepaperatures.
table, stretcher, | ——
etc.
) H Qil samples for Contamlnatlon_, oil breakdown, Send sample to oil supplier
analysis loss of properties
Freq \ Skill Item Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually
HANDLING SYSTEM -- ELECTRICAL
Check all
D E interlocks and Functioning properly.
safety switches.
Check gll _I|m|t Proper functioning; loose switch
or proximity .
W E - arms, loose wires. Clean
switches and
photocells.
photocells.
Check . -
M E amperage on all High amps may indicate

drive and saw

mechanical problems.
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motors.

Check flexible
power feeders
(pendant cables
and power-duct

Mechanical damage, loose
connectors.

type feeders).

C:;fi'f)ﬁ“"er Correct functioning; look for
b loose coupling, wires.
encoder.

(Linear motor-
type pullers)
Check motors,
tracks, feeder
rails.

Caueect motor gap; feeder rails

petiiigarn or skippinty; tdmaged

fails.

(Linear motor-
type pullers)
Check linear-
type jaw
actuators.

Remove and check for binding
or galling.

Check variable-
speed or
variable-volume
controllers for
quench air.

Correct functioning.

Check, clean,
and lubricate all
motors; check
and record amps
and check motor
with
megohmmeter.

Dirty or oily windings, clogged
vent openings.
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Freq Item Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually
AGE OVEN -- COMBUSTION
Check pilot
flames and Pilots operating correctly; flame
W flame detectors | detectors are clean and working
(UV or flame properly.
rods)
Clean/replace
M intake air filter
of combustion
blower.
Remove and
M clean pilot air fes
strainers Rty
Perform leak L%akibe past safery §hGi-pIF
test of safety e >—"" 3 ;
M vieRaAtds closed, or vent valye
shut-off and ol
StUER-Dpen.
vent valves. S
Che(_:k Imkag‘eS Loose or incorrectly adjusted
M on air dampei -
linkage.
motor.
Remove and Buildup, correct gap. Replace as
M clean spark P, gap. Rep
needed.
plugs.
M Slze((s:)k ak::]udrner Cracked or broken tiles, dirty
nozzles.
nozzles.
Check Excessive air leakage into or out Test with smoke or tissue
M adjustment of g paper. Air leakage is
of oven.
exhaust damper. very costly!
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Remove and
clean metering
rods from
atmospheric
regulator
(premix systems

only).

Clean the inside
body of ratio or
atmospheric
regulator(s)

Clean and
inspect
combustion
blower impeller
and housing.

Ctaeked or misging,hlades, signs
Qi FbRing.

Freq

Skill

ltem

S ool Fort

Notes

Daily

Weekly

Monthly

Quarterly

6 Mo.

Annually

AGE OVEN -- MECHANICAL

W

M

Clean the
guiding tracks
for load carts.

Check hot air
circulation
blower and
drive belts.

Belts properly tensioned,
aligned, not worn. Housing
clean; no cracked blades, no
rubbing or dragging of wheel in
housing.

See section on belt
tensioning, page 8-20

Check door
seals.

Wear or incorrect fit (air leakage
in or out).

Check door
hoist(s), cables.

Doors hang evenly, seal
properly, open smoothly.

Check roller or
caster-type
CoNveyors.

Alignment, wear, breakage.




€6

Check load cars

Alignment, wear, condition of

M M or carts. wheels, smoothness of operation.
Inspect air
Y M E::;;gt:cgﬂ Wear or corrosion, build-up.
wheel.
Tighten fan
Y M bolts and
setscrews.
v M Egii(t:kngr%rox Correct operation, condition of
motorg brake ' aears and brake surfaces.
Y M aCnh;(;I:]g:IOkr)solts Lgoseness -- tighten-as-needad,
Check oven 3 é‘"’g
Y M floor. =
Check oven e . .
v M shell for hot _!ﬂqi__spgts, crackingy setiled May be cheekddwith
spots insutation. infrared detector.
Freq Skill Item Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually
AGE OVEN -- ELECTRICAL
D E E:Er:ggtk“r?eg;/i?}n) Not damaged, clean, free of
elements g obstructions.
M E Check purge Correct settings, proper
cycle timers. functioning.
ectric oven urned-out elements; chec
(Electri ) Burned | heck
M E Check heating amperage of each. Check
elements. terminals for proper connections.
Check
temperature
M E controllers Reliability, calibration.
and/or

recorders.
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Survey Age
Oven
temperatures

Non-uniform temperatures

within a load.

Freg | Skill

ltem

Look For:

Notes

Daily

Weekly

Monthly

Quarterly

6 Mo.

Annually

AGE OVEN -- LUBRICATION

M L

Lubricate
bearings of
combustion
blower.

Lubricate
bearings of hot
air circulation
blower.

Door hinges
(where
installed)

Conveyor
rollers, caster
wheels,
conveyor or
drive chains,
gearbox (where
installed).

Check oil level
in door hoist
gearbox.
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Freq ‘ Skill ‘ Item Look For: Notes Daily | Weekly | Monthly | Quarterly | 6 Mo. | Annually
DIE OVEN (All Skills)
Check heating Not damaged, clean, free of
D E .
elements. obstructions.
Qheck arr Correct amount of air flow, no
M M circulation o
vibration.
blower(s).
M M Check door or Seals damaged or worn; air
drawer seals. leaks.
Check oven Hot spots, cracking, settled May he checked with
M M shell for hot . . : )
insulation. infrared detector.
spots.
Check door or P,rrgpter(_functlonl‘ng; if af, check
| Rs and service filter-
M M drawer actuator 12 f b danedat
cylinders gorigator. |T hydraulic, utd
' Jeplks deye|, temperature.
(Drawer-type) S
Check
mechanical . )
M M drawer drive: Gearbox 0|I'Ie\_/el, wear of
. components; dirt on tracks.
gearbox, drive
chains, wheels,
clean tracks.
M E Check heating Burned out elements; check
elements. amperage
. Burned-out elements; check
M E Check heating amperage of each. Check
elements. ; .
terminals for proper connections.
Check
temperature
M E controllers Reliability, calibration.
and/or
recorders.
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Check electrical
contactors,
thermocouples,
and temperature

Temperature not controlled in
range; thermocouples damaged
by tooling.

controllers.

Check limit .

switches and Proper operation of safety
) devices.

interlocks.

(Combustion-
type) Check
combustion
system, clean
combustion air
filter.

Correct fuel-air ratio, high-low
settings; correct function of
pilots, flame detectors, and
safety devices.

Check air
circulation
blower, motor,
air baffles.

SE AL

D'éﬁgged baffles-or fanblades;
“ebstegittions. Bad motor or griye
Ry




