Maintenance Schedules - Chapter A

Maintenance Schedules

This chapter is sponsorsed by Gemini Group Extrusion Tooling
www.GeminiGroup.net/GGET

The Scheduled Maintenance tasks recommended throughout this manual are summarized in the
tables in this chapter.

Please remember that all of the tasks and frequencies are general recommendations, which will not
suit every plant. Actual schedules for each plant should be adjusted, taking into account other factors such
as:

e plant maintenance history

e equipment design and options installed

e equipment manufacturers’ recommendations

e age and condition of the equipment

e relative cost and urgency of downtime for the plant
For this reason we have supplied copies of the tables in spreadsheet format on computer CD, so that the
tables may be edited to suit each particular plant.

The tables are printed here and saved on the CD with the tasks sorted in two different ways: The
tables may also be downloaded at www.alkennedy.net/pressmanual

e Grouped by “skills,” or similar types of work, such as Hydraulic, Electrical, and Combustion. While few
extruders actually have such specialized maintenance staff, it seems helpful to group similar tasks
together in these tables. This master file is saved as MasterPM.* on the CD.

e Grouped by frequency (daily, weekly, monthly, etc.) In fact, PM checks are usually cumulative, i.e. the
monthly checks would also include all of the daily and weekly items as well. For this reason the yearly
schedule incorporates all items and is treated here as the master list.

In the spreadsheet format, each task is coded in the far left column according to skill and frequency,
to allow easy sorting into groups by using the Sort function of the spreadsheet program. Of course the user
may easily change the sort codes or add others for customizing the tables.

The spreadsheets of scheduled maintenance have been formatted as *.XLS files for Microsoft® Excel
and are included on the CD version (also included with the book version of this manual). Copy it to your hard
disk, and make a back-up before it becomes lost or misplaced! To request a copy of these files, send an e-
mail to: alkennedy@usa.net.

Kennedy Eurotech, Inc.
4 Oak Point
Newnan GA 30263 USA
alkennedy@usa.net
Tel 770-304-1000
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EMINI
75 SEMINI

NORTH AMERICA’S LEADER IN ALUMINUM EXTRUSION TOOLING.
|

» Dies

» Containers
» Liners
» Stems

And More!

We built our reputation on design expertise, the highest quality tooling, fast deliveries, and competitive prices -
and we intend to keep it that way.

Our technical knowledge and expertise allow us to look at all variables that affect production, identify inefficiencies and
defects before they become a problem, and optimize tooling for the desired outcome,

We're not just another tool shop, we're a partner in improving our customers’ operations.

w

EXTRUSION DIES PRESS TOOLING / COMPONENTS DIE SHOP EQUIPMENT
Up to 42" diameter with in- From full heat container systems and Tools and equipment to
house heat treat and nitride relines to stems, blocks, and die carriers improve safety and efficiency

Gemini Group’s Aluminum Extrusion Tooling Business Unit

geminigroup.net/AET | 989-269-9731 | metalsales@geminigroup.net

When to Perform Extrusion Plant Maintenance

Preventive, Predictive, or Reactive Maintenance?

Waiting until after a failure has occurred is called Reactive Maintenance. Others call this
“breakdown maintenance.” Whatever name is used, it is almost always a bad policy to wait for breakdown to
take action, for several reasons:

Unplanned downtime is likely
Overtime for maintenance workers may be required
Production workers may have to stand idle during emergency repairs
Because the work is unplanned, necessary skills and materials may not be on hand
The damage may be worse than if the problem had been repaired earlier
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One alternative is Preventive Maintenance, which for our purposes will be defined as inferval-based
maintenance, or maintenance which is scheduled at some fixed interval of time, or perhaps according to
some other unit interval such as hours, miles or pounds. For some items, such as oil changes or timing belt
replacement on an automobile, interval-based or preventive maintenance is appropriate. However, for many
other items wear is not so predictable based on interval alone, so we must consider other factors when
deciding to perform maintenance.

Predictive Maintenance is defined as condition-based and so involves some type of regular
inspection or measurement to determine when replacement or maintenance should be performed. Classic
examples of predictive maintenance include replacing automobile tires based on tread wear, or monitoring
cracks in extrusion press tie-rods to determine when replacement is necessary.

In the 1st edition of the Extrusion Press Maintenance Manual we used the term Preventive
Maintenance to describe the tables of maintenance schedules; but according to the definitions above, most
of the schedule items involve checks and so are actually predictive in nature. Perhaps the correct name
should be Proactive Maintenance, meaning that action is taken before problems occur.

It is useful to look at the patterns of probability of

5]
equipment failure during the life of a component!. The 5
pattern in Figure A-1 describes the classical “wear out” _ ,l\ -
view of plant equipment. The theory is that the interval “x” < > 3
can be determined from equipment records and used to S5 L e—x §
take preventive action just before failure occurs. This -E A =
relationship between age and failure tends to be true in S g__.."'s /l
certain cases, mainly where product comes in contact with Age —
a component, such as containers, dies, and graphite or 9
Kevlar materials on cooling tables. Fatigue of major press , L = 3
Components is a|So age-re'ated_ F|gure A'1: The Uadltl0n3| wear OU! View
However, there are other well-defined patterns of of plant equipment.
equipment failure probability, as shown in Figure A-2.
Which of these patterns apply to which extrusion plant k. Y,
components? If you plan to overhaul a component on an A 4%
interval basis, “just in case” it may be needed, you will
need to know which of these patterns applies to that y
component. B 2%
As it turns out, it can be very hard to predict
which pattern applies. For example, studies on civil C 5%
aircraft showed the following distribution of failure
patterns:
A 4% D m 7%
B 2%
c 5% E y 14%
D 7%
e 14% F | 68%
F 68%

Figure A-2: Six well-defined patterns of
equipment failure probability.

' Moubray, John, Aladon Ltd., “Redefining Maintenance”, Maintenance Technology, March 1996.
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While extrusion presses are quite different from aircraft, we can still see from this example that the connection
between reliability and operating age is not always easy to predict. And unless there is a clear connection
between age and failure, equipment overhauls at

fixed interval may not increase reliability. “Overhauls Assumed life
are extraordinarily invasive undertakings that
massively upset stable systems2.” In other words, if it T 4
isn’t broken, it may be better to check it than to | — -
overhaul it. i
1

Pattern A in Figure A-2is often called the |

“pathtub” because of the upward curves at each end. |\—— i

This is the classic pattern usually predicted for
electronic components — high losses during “burn-in,”
followed by good reliability until the end. Considering
this example, note in Figure A-3 what happens when
such a component is replaced early, “just in case” —
the probability of failure is actually increased due to
the so-called “infant mortality” of this type of
component. Thus we see just one of the possible risks to keep in mind when following interval-based
maintenance.

Figure A-3: Overhauling an item "just in case" it
might fail after some point creates the possibility
that the overhaul itself will cause the item to fail.

With these limitations in mind, note that most of the
Scheduled Maintenance items in the Maintenance Point where failure
Schedules actually consist of inspections or checks, and so starts to occur
are condition-based. These are based on the idea that we
will be able to detect when failure has just begun to occur,
but before it is too late. This concept is shown in Figure A-4.

Point where failure
can be detected

Condition
%

F

The time interval between P, when the failure can T g
first be detected, and F, when complete failure occurs, it has failed
(Figure A-5) is quite important, as it determines the Figure A-4: The P-F curve shows how a failure starts and
frequency of inspections. To illustrate, consider the deteriorates to the point where it can be detected.
inspection interval as shown in Figure A-6. It becomes clear o
that almost one complete inspection interval can pass after aakir
the problem shows up before it is actually found. Therefore,
the ideal inspection interval is somewhere between 2 and 1 5
times the P-F interval. E T

While these concepts help us understand about S » F
inspection and maintenance intervals, in practical terms we Time —>
never have enough information to make informed decisions. Figure A-5: The P-F interval is the amount of time between
We don’t know the probability-of-failure pattern, and we don’t the potential failure point and the functional failure point.
know the P-F intervals. Therefore we must rely on our past ¥
experience and the recommendations of others. infonval

The tables in the Maintenance Schedules have ’"slp"'clt"”l‘ '“T"”T' I LR EXvN

been compiled from many sources: prior versions of the

3 . . P
manual, vendor’s recommendations, and advice from many
experienced people. These serve as an excellent starting
point or reference for you to construct your own maintenance ¢

schedules. The tables are available on diskette to allow for Time 5 c
easy revision to suit your own applications.

. . . Figure A-6: The net P-F interval is the P-F interval less
The other essential tool for a Proactive Maintenance one inspection interval.

program is the best possible record of repair histories for
each equipment component. With Personal Computer-based
record systems, it is now very easy to set up and maintain
complete histories, which can then be used to identify
recurring repairs and to establish the desired frequency for inspection and/or replacement. Records on a PC
may be set up using spreadsheet or database software, or a Computerized Maintenance Management
System (CMMS), which will be discussed later.

2 |bid.
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A good program of Proactive Maintenance includes regular, scheduled inspections, lubrication,
diagnostic tests, and the occasional strategic replacement of wearing parts before they fail. Each scheduled
“PM” shutdown will usually include some repairs which have been identified during daily or weekly
inspections.

In any extrusion plant, it is vital to have a plan for managing the problems of fatigue failure of major
extrusion press components. High-cycle fatigue is an important strategic business concern in every extrusion
plant. Without a plan, a major component failure is sure to occur — it is not a matter of “if” but “when.”
Therefore, every extrusion firm’s top management must be concerned with this issue and must insure that a
suitable program is in place, to insure against unplanned expenses and major breakdowns. Various firms can
offer assistance in setting up and following such a program; one example is Det Norsk Veritas, whose
excellent paper on the subject is included in Chapter 4 of this Manual.
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Extrusion Press Press No.
Master Maintenance Schedule

Date
Item : Look For: : Notes Daily Weekly | Monthly | Quarterly [ 6 Mo. | Annually
EXTRUSION PRESS - MECHANICAL . N DN ENENEN DD DU N
,,,,,,,,, QUJQ?—,Y‘!?,Y?,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,5@5,5,P,'E'SHP,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,LM?,Y,'TJQ'E@FQ,P?,@',%',E?DF?,CI,,,,,,,,,,,,, :
,,,,,,,,, Cuideways ,N!@k,s,qr,,O,the,r,d,amég,e,t,9,§,urface§,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I PR PR DR T A
,,,,,,,,, Guide way wipers  Failuretowipe guidewayclean . . hr .t bttt
'Cylinders (main ram, crosshead, lIncrease in amount of oil on main ram or cylinder | May indicate damage to packing. AR R, DR ] R
,,,,,,,, contamer)rodAlsocheckbushmgs CRNCIN SCSSCIT IR RN B B
iCyImd.ers (main ram, crosshead, 10|I leaks at cylinder connections 3 =t =1 - "= =4~ =~ = "= = "~ - "
77777777 :EQDF?JD@D,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,i,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,;,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N ERRCERCE T - - - -
Cylinders (main ram, crosshead, 1Nicks or other damage to rods or main cylinder 3Damage to packing will result IR [ R e S
:contalner)
: "Hold container against die stack at S L R R
iContainer cylinders EOiI by-passing piston head fuII pressure and check for
‘ | temperature rise BN . . . [T . . .
‘Billet loader 'Looseness in bushings or pivot pins
,,,,,,,, _Bu,t,t,,S,h,e,ar,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,A,B,lad,e,t,l,ght,Jn,mqun!!ng,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
| Buttshear | Nicks or other damage toblade S AR - MU
Die hold-down clamp Tlghtness -- properly holds die stack :Die stack should not move during 3 S Y T T
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 shearcycle B . . - [T - . -
'Clean-up press and related equipment ‘Metalllc chips or dirt on guide ways, cylinder 3 | 3 N N N
,,,,,,,, T jrods,ormainram b
,,,,,,,,, QUJQ?,W?,YS,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,B?,WQY?,E*JQ?,S,@H@,,Ch?,c,',(,fHU,Y,,,,,,,,,,,,,,,,,,,,,,,,,B,‘?P,'?!@?—,,Q!I,e,,m,@,c,h!!‘?:,@,—‘a,f!?}‘:d}?d,,,,,,,*,,,,,,,,,,,‘,,,,,,,,,,,
iCheck and tighten all bolts and other ‘Bolts or cylinder mountings which may have 3 I [ I
'mechanical connections 'worked loose; check cylinder bolts under load, re-! 1 3 SR SR R
: tlghten and check that cylinders are level : : 3 5 o o P e
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ \Wear or damage, including keyways
;Space between inside nuts and platen with press :May indicate loss of pre-stress | B [ I I
underload R SR L. . PR T
Mayneedtotrampressandrestress3 3
itie rods ‘ ] RO
‘Main ram, crosshead and container Check clearances of packing and bushings (also } } D
o _oylinders \when replacing packings) A S ] e SR I
‘Tie rods ‘UItrasonlc testing for cracks More frequent follow-up if a flaw is | | | 3 3 L
,,,,,,,, detected
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Extrusion Press Press No.

Master Maintenance Schedule
Date

Item

: Look For:

EXTRUSION PRESS -- PRESS ALIGNMENT

‘Press frame

1Check alignment of container to die stack

:Container and die stack

:Container and die stack

§D|e slide

| Daily |Weekly] Monthly | Quarterly [ 6 Mo. [Annually

‘Check that tie rods are level, in both directions, | ‘ ‘ ‘
'both top and bottom rods 1 1 i : }

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Ll

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S

‘Adjust center guide (if fitted) for excessive ! ! : | :
iclearance ‘ ‘ ‘ ‘ ‘

e e A —— e oo

Check die sllde stops for centering with platen

‘Tram ress --- measure length between platen ‘ 1 1 1 1
p 9 P & :MaX|mum variation 0.010 inches ! ; ! ;
wmaln cylinder flange faces to check parallel

‘Tighten retainer or cap is possible. | }
{Repair and remachine if cracked or : ‘
‘distorted.




Extrusion Press
Master Maintenance Schedule

Press No.

Date

Item : Look For: 1 Notes

EXTRUSION PRESS -- HYDRAULIC

| Daily |Weekly] Monthly | Quarterly [ 6 Mo. [Annually

O|I level ;Vlsual, with main ram in same position each time iLeveI varies considerably accordingto] = = «f = &« 4 « = ]2 = 2 ]2 & o] . . .
10il level is checked ithe position of the main ram. [P | i [ [
Oil condition Air bubbles or foam iAeratlon of oil may cause cavitation
10il color 3Darkening (from heat) or clouding (from water) ==t =1 - = =fp= = = == = == = >
o [T e o T M lay indicate internal by-passing in
3OiI temperature ;Change in operating temperature; normal s s\t/em or problems W|:/hpcoollng I [ T B B P
; p ‘maximum 140 F (60 C) v p g
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 giql:{l’pm’einitiiiiiiiiii7777777777777777777777777 - - - - - L - - - - - - - - - - - - -
3 ‘Repair as required. Qil leaks may - - NN . . .o o . . .
: icause loss of pressure, air in system,
Oil leaks ‘Visual inspection or pressure test : . pres . M = vt =1 - - f* = == =" "= "~ "= -
: rexcessive heat, dirty equipment,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, safetvhazards
‘Movements that are unusual: jerky, chatterin : . . R [, I B [ I
Erratic operation JErKy, 9 ‘May indicate impending part failure
1errat|c, etc 777777777777777777777777777777777777777777777777 L] L] L] L] L] L L] L] L] L] L] L] L] L] L] L] L] L] L]
ilter indicator or pressure gauge _________iChange cartridge if indicated SRR U BTN I BT I
‘Pumps 1Vibration ‘May indicate impending pump failure | = = =)= * 1 = * |*_ *. "~ *L*.".°|."."."
”””” T My indicate system oil in pilot
‘Control tubing ‘Excess heat vay Y P T e T I e
: isystem .
‘May result in pipe failures = = IR - - - e - - -
‘May indicate abnormal opening of P S e ) e
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, relief o L, M I IR R
May indicate impending component R ) L L R L
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, failure
iRepair or clean. May cause oil D R D B
‘contamination, excessive heat, or Ioss S L R R L
U S Qf,QJ!,Qf,W?IE! 7777777777777777777777777777777 L B - - -l - - -
Check if opening and closing at e ! I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,J,PFQPEU?TUPE@FH(‘? ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Avoid downtime, loss of fluid, safety
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 N T 0 IR R O
; j ‘Avoid dirt entering system, makes it ‘ L Bl R L
‘Clean-up of equipment }Wash down, remove rags, etc. ‘ea5|er to spot leaks, eliminates fire ; L B ] ! IR
IS S R | and,,sa,fet,y,haza,td,s ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L e
Air breathers ‘Remove clean, re-oil, and re-install Av0|d dirt in system, pump caV|tat|on ‘ L RN B BT
R T Tighten all bolts, connections, and pipe supports; rAx}BuaHBWHi[rHéT&ﬁB? fluid, safety | P N A
‘Hydraulic pipe, tubing, and connections: 9 pIp PP ¥ : .
‘ ‘replace bad fittings or O-rings R R
iClean off any foreign material - - -
f wlncorrect settmgs --- check W|th pressure gauges f . . . . ! ‘ CRRCEEEEY R I
‘Relief valve settings, timer settings, etc.! ‘Avoid erratic operation of equipment
‘ rand stop watch; readjust as required ‘ ‘ ‘ P R
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Extrusion Press Press No.
Master Maintenance Schedule

Date
Item ‘ Look For: 1 Notes [ Daily |Week|y| Monthly| Quarterly [ 6 Mo. [Annually
,EXTB,‘J,S!QNJ,’BESS,;;,!‘!XPRAUJ:!Q,,@9!‘,‘,‘,‘1‘!'5@'),,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,‘,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ﬂ ,,,,,,,,,,, S S [
Check water passage for obstructions, leaks, etc. :Avoid excessive heat, water in oil, 3
Heat exchanger .
Flush out. Ieaks contamination, etc.
Deterioration of pump condition . A S S b
Oil losses throughout system ‘ ‘ | ‘ |
|Avoid misalignment, excessive wear, ; ; L.
noise

‘Electrical connections

Container heating elements iCheck connections for tightness

77777777777777777777777777777777777777777777777777777777777 B T E O E————

iContainer heating elements :Corrosion of elements




Extrusion Press
Master Maintenance Schedule

Press No.

Date

Item : Look For: 1 Notes
PRESS FEED LINE -- COMBUSTION :

| Daily |Weekly] Monthly | Quarterly [ 6 Mo. [Annually

}rCheck temperature probes, clean tips, Correct functioning. Rod tips not sharp. loose
,,,,,,,, check connections. ___ commections. i ke e T T

iCheckpiIothamesandflamedetectors}Pilotsoperating correctly; flame detectors are B e I (i B I
,,,,,,,, (Worflamerods). . icleanandworkingproperly. i |- cpereqe - e e e]e e o) - - -

Check cooling air to thermocouple Adequateflowandcoolmg ; BN . . - [T . . .
,,,,,,,,, Probes. e PP R SR

ECheckfIametype billet lubricator, cIean :Correct operation, safe, reliable ignition. TR IR IE TR BT I
,,,,,,,, dgniter and nozzle.

iCIean/repIace intake air filter of ‘ 1 ! ; B [ R
,,,,,,,, .combustion blower. e e e e e e e e e
,,,,,,,, Remove and clean pilot air strainers _ : i pe e e e o e el e o] - -

?Perform Ieaktestofsafetyshut-offand‘Leakage past safety shut-off when it is closed, or}r : : P [ I
,,,,,,,, ventvalves.  ventvalvestuckopen. b

Check linkages on air damper motor. ‘Looseorlncorrectlyadjusted linkage. | = o« - [T . . .
,,,,,,,,, R 9@9\(9E%U,d,E!?,a,fl,S,F??I'SR'HQ,S,,,,,,,,,,,,jBH,",@}!P;,EQHQFF,Q,%R,B?P!@E‘?,@ED?ﬁ@'}?d,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,L,,,,,,,,, M B N M.
,,,,,,,,, Check burner tile(s) and nozzles. __Cracked or broken tiles, dirty nozzles. . 4 f e e e e e e e e e e

}CheckadJustmentofalrexhaustand/or Excessive air leakage into or out of oven. Control | Test with smoke or tissue paper. = o« - [T . . .
,,,,,,,, recirculation damper. llinkageloose. A!r,l,ea,kage,l;y,ery,Eoﬁ,t,ly,',,,,,,,,,,,,,,,,,,,,,,,,,,,,L,,,,,,,,,

iRemove and clean metering rods from ;

iatmosphericregulator(premixsystems§ ‘ ‘ LT
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Extrusion Press Press No.
Master Maintenance Schedule

Date
Item i Look For: | Notes | Daily |Weekly] Monthly | Quarterly [ 6 Mo. [Annually

J?,R,,E,S,S,,F,,E,E,P,,LJN,E,;:,M,E,Q!'!AN!,C,A,L ,,,,,,,,,,,,,,,, A - | : | : | |
Check log shear operation Correct sequence of function, smoothness, - - [N . . . [T . . .

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, aalignmentoflogtravel.
iCheck that all guards and safety : |
‘devices are in place and operating

77777777 ‘properly. 4 e ey e e e ).

,,,,,,,, (Check log shear cutting tools. iClearance and metal build-up. [t et AN N N
ECheck guides or tracks of chains or iDirt debris, foreign matter. 3 3 D B B O D

,,,,,,,, carriages and clean any debris. "7 T O T e e s DRI SRC D

‘Bent or damaged guides; debris or foreign Replace rollers and/or bushings as | S I (e B

,,,,,,,,, ; ',I,Ift,/,l,(,),g,,fffa,(i,g,l,{'f'fs,ff‘ﬁff’,‘,'fr,s,,,,,,,,,,‘ma!!@r,,,le!?—,t,hang,yp,,Q,r,m,eta,l,by!ld,,U,p,,,,,,,,,,,,,,n@,ed,ed,,(,3,t,q12,m@n!hsJer),,,,,,,,,,,,j,,,,,,,,,,, -1 - - Q- - - cf-c .- -

Check operation and sealing of oven . B . . - [at i . . .
Poor closing, air leaks.

,,,,,,,,, doors, lift cylinders, clamps.. @ T U T ke MR IR IR M
Check air seal around log at oven entry. Poor seal, air leaks R I Y B e
Check, adjust clearance of log shear ‘Frequency.of adjustment and t'olerances may ‘ :

; . ‘vary according to manufacturer's ; ; B - - [ - - -
‘cutting tools. : ? : : D . . . S . . . .

,,,,,,,, recommendatlons O IR Y N IR
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, \Airleaks. e e T T
fChECk chains (conveyor and/or drlve) ‘Wear alignment, chain tension, loose keyways or f } R [ .
rand sprockets, shafts, bearings, and ; : 5 o o PR T
‘ ‘setscrews ; ; | « -« « [T . . .

" Billet/log support rollers. Bent, broken, orworn rollers, S ERCEEN] NN I
! \Proper sealing between tiles and burners, burners. | } T ) B
iCheck billet oven burner tiles linserted correct distance into tiles, cracked or } } | B [ I I

,,,,,,,, ... jbrokentiles.
iCheck hot air circulation blower, shaft EBeItS _properly tensioned, aligned, not worn.. :See section on belt tensioning, page | DR (P R
‘ . Housmg clean; no cracked blades, no rubbing or ; : 5 o o SRR . . .
iseals, and drive belts. 8 20. ‘ ; I [ I

,C,ay!k,WJ!h,r,efra,@t,9,r,v,,f,',b9r, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, AL N
Clean log shear cutting tools in caustic | | N

,,,,,,,,, soda

'Tighten all foundation, mounting, and iLoose bolts, broken grout.

‘attachment bolts. ‘ ‘ -t

Inspect circulation blower fan wheel. :Wearp,r&@r,r%!@,n,,b,w,l,d,up ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N SN N ISR L

‘Tighten bolts and setscrews on : : LT

: Loose bolts, keyways, setscrews.

‘combustion and air circulation blowers. | ‘ ‘ =
”””” 3Cl’éé’ri'é'réu'hd"I'dg'/'b’{lié’t’i’r}:{hé’b’df{""""6;565BQé’h’é’ﬁHEiél-ir?iH&rii{ig'ﬁl’y’éh’y’d’{r’t'BE"""" e
,,,,,,,, rollers. ~ debrisaroundrollers. i e e

iCheck log shear wear surfaces and 1 . 3 ! ; ! ; | D

guide ways Excessive wear.
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Extrusion Press Press No.
Master Maintenance Schedule

Date
Item i Look For: | Notes | Daily |Week|y| Monthly | Quarterly [ 6 Mo. [Annually
BR,,E,S,S,,F,,E,E,D,,,LJN,E,,-;,,L,U,BB!QATJQN ,,,,,,,,,,,,,,,, - I | 1 | 1
:Che.ck compr.essed air filter-regulator- CIean filters, add oil, check pressure. D IR R B
,,,,,,,, Hubricatorunits.
: ) ‘*Dallyon log shear, unless instructed otherwise
:Grease all grease nipples. ; ;
L bymanufacturer ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L : L [ I o I I
-ill chain oilers. .+ e B - - - - - .
iBearings of hot air circulation blower. 1Use correct high-temperature grease. P D B e I
,,,,,,,,,,,,,,,,,, Grease all billet conveyor bearings. | Usehightemperature grease.
,,,,,,,, (Check oil level in gearboxes. .\ oo et e T T
,,,,,,,, (Change oil in gearboxes. 3 3 1 : 1 S N

*Recommended by some log shear
‘manufacturers

:Check all limit or proximity switches ‘Proper functioning; loose switch arms, loose } } BN - - - - - -
,,,,,,,, and photocells. wires. Cleanphotocells. ‘b Pererd e e e
,,,,,,,,, Check purge cycle timers. _____jCorrect settings, proper functioning. .+ o e e e L,

‘Check temperature controllers and/or ; ‘ : N -

:C P / ‘Rellablllty, calibration. 1 : 1 SR R B
,,,,,,,,Lf?,c,‘?,r,d?,r,s, 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 RS AN NN 5 o o .- - -

Check terminal connections for tightness, check : R R B
See page 7-20 ‘ - - - |[FTTEETEETIIETEEE . . .

‘contacts for oxidation.
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Extrusion Press
Master Maintenance Schedule

Press No.

Date

Item : Look For:

HAN DLING SYSTEM -- MECHANICAL

| Daily |Weekly] Monthly | Quarterly [ 6 Mo. [Annually

| [Check graphite (or Kevlar) bars and o T
: Broken graphite, excessive wear, sharp A " R IR S I
isurfaces on lead-out, run-out, and : L ) )
;prOJectlonswhlch may damage the profiles. N R s
,,,,,,,,, cooling tables.
‘Brokenorloose slats, smooth operation, L EECEECEEL R R |
Check slat conveyor
Jstopplng in correct position. N s e
' Check rollers and covers on run-out. ingagedot_’grooved rollers, rollers not turning; R L L (R R L
,,,,,,,, ... .drvesworking properly. .
|_______.Check run-out table lift mechanism. ___‘Correct functioning. . B0 PR e
Check blade of hot saw or shear tSJT;(;’([;ness(qualltyofcut) metal build-up on B L D R R R |
| [Check positioning and actuationof hot '~ N N N i e
: ‘Proper functioning.
,,,,,,,, isaworshear. 0 T T
,,,,,,,,, Qh??,k,,l}!bﬁ'ﬁfi‘nt,,%RPJ!@?‘EQES,,,,,,,,,,,,,,,,,,F',UJQ,'EY?J,,PIQP?[99‘?@?‘9!‘,,,,,,,,,,,,,,,,,,,,,,,,,,,,F,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
:Smooth, level operation; no impact; correct R N S
Observe puller operation istopping position, pick-up and release; correct B L R (e | I
777777777777777777777777777777777777777777777777777777777777 \7579eﬁe7d”air:|7dﬁtieinsi|9n””””””””””””””””””””r”””””’””””””””””7”””””””” T | O R R
Observe motion of lift-overs, belts, ‘Smooth operation, no jerking, profiles handled . 0« . . . ... .. . .
,,,,,,,, walking beams.  smoothlyandtogether. i
iChecktransferand cooling table belts. ‘Damaged or burned surfaces, ragged edges, poor - - NN . . .o o . . .
,,,,,,,, ... alignment, bad splices.
'Observe stretcher operation. ‘Smo.oth operation (stretching, movement, and
””””L 777777777777777777777777777777777777777777777777777 \J’nglr’]g’)’ 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 = « «/NCEEEEEE . . [T T . . .
‘Proflles loaded and conveyed smoothly; N R s
Observe saw feed conveyor.
@',5,‘?,/,'9‘!‘{?[fHU,C,tJ,Q!‘,S,SmQQEhJX ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Check sharpness of finish saw blade Qualltyofcut metal build-up on blade - - NN . . .o o . . .
Check finish saw clamps ‘Sr(])i(;(:clampmg, noise control; embedded saw IEREH ) R RPN S S
Check accuracy of finished cut length. Measure several profiles in batch. IRneStcaP}Ieecdkeachtlmeanewblade s I [ T B B P
”””” §66§é9{/é’c}Bé’réi[éh"é?élji&{’b’r’dﬁ’lé"""" ber'r'é’c't"é’rﬁb'éih'65&5&6[&6&Bl'aiéé’r’rié’r}i'é{f"""
77777777 e N T P . T R P
iCheck water supply pump and piping to! 1 B R e
‘ Water leaks, proper volume and pressure. :
,,,,,,,,, water quench. b e e e e e e e e ] e x
Check drive chains and sprockets, : = o« «[ERREREEERTIEEE . . .
‘ Allgnment correct tension, wear. ;
| adjustasneeded. T T L
Check slat conveyor chains and Ten5|on alignment, wear of chain and sprockets; :
,,,,,,,,, sprockets. . ladjusttakeupasneeded. ‘i
Check brake(s) on run-out, puller :Proper functioning; check and replace friction :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, isurfaces as needed. b e e ek e e e e - - -
iClean saw chips and other debris from | | = - - [T . . .
|_____iaround hot saw and finishsaw. N SRR L
Change/clean saw chip collector bags. ] I T R
iCheck puller drive cable or chain and :Correct tension and alignment; wear or work 3 : R [ I
- . | . 'Replace cables every 6 months.
‘adjust or replace if needed. thardening. ;
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Extrusion Press Press No.
Master Maintenance Schedule

Date
Item 1 Look For: 1 Notes | Daily |Weekly]| Monthly [ Quarterly | 6 Mo. [Annually

,H,A,NJ?,':!NQSY,SIE,M,,,M,E,C,HAN!QA!-,,(QQ’]!J!!!‘SP!), ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, USRS I o SN ],

ECh.eck pulleys or s.prockets for puller ‘Wear alignment 3 R B L L
,,,,,,,, drive cable or chain. T UE T b

iInSp?Ct puller support wheels and ‘Wear and roundness; free rotation. ; ; ! o o o EE O - -
,,,,,,,, ibearings. e e e e e e e e ]

HInspect puller guide and support rails. {Wear, damage; alignment and straightness. ! B e B
""""" ih's'bééi’b'uiié}’jébb’s,’}ih'd'ﬁh}_;jé’r'sl"""""";Wéla?B'ré’ék'aig'é"r’ﬁé’t'éi'buil'dﬁb""""""""""""*""'"""""""""""""""""""""”"""""""""""

iCheck and clean stretcher drive wheels Wheel surface worn smooth, bad bearings, wheels : I P T
,,,,,,,, and contactsurface.  notround. b

‘Check stretcher locking mechanism ;Proper oper:.;ltlon and locking; signs of overstress | = o« - [EETEEEECHETEEEE . . .
ST erdeformation. 0 b

§Che.Ck sa.lw feed conveyor drive belt 'Damaged belts, correct tracking; damaged roller } : oo L R LR

'sections; check rollers, roller covers, i ’ . . . . S | ' O N R Y R R

: covers; worn drive chains, incorrect chain tension.; ; ‘ 5 o o S . . . .
,,,,,,,, iand roller drive chains. T U T T T T T e e e e e e

Check alignment of finish saw with Squareness of cut -- compare length of inside and ‘ DR R L
,,,,,,,,, back stop or guide fence.  loutsideprofiles. L

iCheck saw gauge table for levelness | ! R D
,,,,,,,, with the saw and feed conveyor. .\ b ks s ke e ettt

lInspect the automatic stacker's ; | | ; IR R Y R BRI

‘bearings, sprockets, chains, guide rods,‘Wear alignment; dirt or debris. } : AR T R
,,,,,,,, rackand pinion, etc. b

§ChECk water spray quench spray iFuII spray pattern; plugging or mineral build-up. : | PR [
,,,,,,,, nozzles. e

Check actuator cylinder for water spray ! A|r leaks, packing and seals.
,,,,,,,,, quenchcover. b e e e e e,

ilnspect air quench fans and blowers. ;Vlbratlon, blade damage or build-up on blades. ‘ ‘ Lt
"""" ‘Check condition of drive couplings. _|Condition and alignment. | oo

‘Tighten all foundation, mounting, and
| lattachmentbolts. T S A A N L

iChECk level af‘d alignment (.)f run-out, iAdjust as needed to maintain units level and . ‘ ‘ 5 o o

ipuller track, lift-overs, walking beams, ) Use piano wire

: 'straight.

istretcher base, and saw feed conveyor. | ‘ ‘ =
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Extrusion Press Press No.
Master Maintenance Schedule

Date
Item i Look For: | Notes | Daily |Weekly] Monthly | Quarterly [ 6 Mo. [Annually
,H,A,NPJ:!NQSY,ST EM -- LUBRICATION L e 1 ‘ 1 ‘ 1 ‘
iCheck lubricant level in saw coolant |
‘applicators.
Lubricate all grease fittings. @ e e e d - - o1 - - o o o . . .
iChe.ckcompr.essedalrfllter-regulator- ECIeanfiIters,addoil,checkpressure. =+ 1 - - =f= = = *=p°= = "= "= "
,,,,,,,, Hubricator units.
{Lubricate bearings of supply pump to : :
‘Follow manufacturers'
recommendatlons

HANDLING SYSTEM -- HYDRAULIC : : 3 ; : ; 3 ;

”””” ‘Hydraulic systems on run-out, cooling v .\, o s e g - - o - - e s - - -

! Y v 9 1FIU|d level, leaks, high fluid temperature. : . . . . . . P S
,,,,,,,, itable, stretcher, etc, v e ey e

‘Hydraulic systems on run-out, coolin | ot S R

; v v 9 ‘Fllters level, temperatures. ! L L L
_table, stretcher, etc.

§O|I samples for analysis ;Contamlnatlon, oil breakdown, loss of properties 3Send sample to oil supplier P !
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Extrusion Press Press No.
Master Maintenance Schedule
Date

1 Item i Look For: | Notes | Daily |Weekly] Monthly | Quarterly [ 6 Mo. [Annually
[HANDLING SYSTEM - ELECTRICAL L e 1 ‘ 3 ‘ 3 ‘

iCheck all interlocks and safety iFunctionin roberl :
,,,,,,,, switches. . UNCOMNGRIORSTY-

1Check all limit or proximity switches  !Proper functioning; loose switch arms, loose | S D (e e
,,,,,,,, andphotocells. _____wires. Cleanphotocells. o paege e elex e el s e -

ECheck amperage on all drive and saw 'High amps may indicate mechanical problems. : ‘ = o« - [EETEEEECHETEEEE . . .
______..motors. S S S L e

!Check flexible power feeders (pendant . ‘ = o« - [EETEEEECHETEEEE . . .

; ‘Mechanical damage, loose connectors.

‘cables and power-duct type feeders). | ‘ = o« «[ERREREEERTIEEE . . .

Check puller position encoder. i\(ljv(i)r:;:ct functioning; look for loose coupling, ! = = -ICEECEEERCEEEE - - -
"""" (Linear motor-type pullers) Check  |Correct motor gap; feeder rails notwornor o e k.
,,,,,,,, ‘motors, tracks, feeder rails. __skipping; damaged mainrails. i

E(Lme?r motor-type pullers) ChECkhnear-iRemove and check for binding or galling. ‘ P ) I
,,,,,,,,, type Jaw actuators.

:Check variable-speed or variable- 3 " ‘ ! o o o

‘ - :Correct functioning.
,,,,,,,, \volume controllers for quench air. =7 "© Y e e

iCheck, clean, and lubricate all motors; | ‘ : : .

check and record amps and check iDirty or oily windings, clogged vent openings. | ‘ LT
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Extrusion Press Press No.
Master Maintenance Schedule
Date
Item i Look For: | Notes | Daily |Week|y| Monthly | Quarterly [ 6 Mo. [Annually

AG,E,QYE,N,ri,C,QMEU,SI!QN ,,,,,,,,,,,,,,,,,,,,,,,, L U 1 ‘ 1 ‘

:Check pilot flames and flame detectors P|Iots operating correctly; flame detectors are
,,,,,,,, UVorflamerods)  icleanandworkingproperly. ‘b

iClean/replace intake air filter of ‘ | | ] "L

.combustion blower. LU 3 3 L.

Remove and clean pilot air strainers e ORI

iPerform leak test of safety shut-off and |Leakage past safety shut-off when it is closed, or 3 ! : . ..
,,,,,,,, iventvalves. . ventvalvestuckopen

iCheck linkages on air damper motor. Loose or incorrectly adjusted linkage. : : 5 o o
,,,,,,,,,,,,,,,,,, Remove and clean spark plugs. Buildup, correct gap. Replace as needed. - - -
,,,,,,,,, C,h,e,?,k,,bHU‘,‘?!E','Q(,S),E!‘,d,!‘,9,2,?,'?5,,,,,,,,,,CI%?K‘?Q,9[PFQIS?H,F',[@S,d,'FI,YTJQZZ'ﬁ?,,,,,,,,,,,,,,,,F,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,*,,,,,,,,,,J,,,,,,,,,,, LI

iCheck adjustment of exhaust damper. ‘Excesswe air leakage into or out of oven. Test with smoke or tissue paper. 3 3 LT
,,,,,,,, Alrleakagelsvervcostlv'

{Remove and clean metering rods from ‘ ‘
‘atmospheric regulator (premix systems | : : !

iCIean the inside body of ratio or } | | }
,,,,,,,, atmospheric regulator(s) L

ECIean and inspect combustion blower

iCracked or missing blades, signs of rubbing.

1 Belts roperly tensioned, aligned, not worn. : L
:Check hot air circulation blower and : properly 9 :See section on belt tensioning, page : ..
- ‘Housing clean; no cracked blades, no rubbing or !
‘drive belts. : 18-20 ‘
IS RN dragging of wheelin housing. S ORI o 0 o c
,,,,,,,, Checkdoorseals. _____ Wearorincorrectfit (air leakageinorou). ‘o s .
iCheck door hoist(s), cables. 'Doors hang evenly, seal properly, open smoothly.i 3 = s
iCheck roller or caster-type conveyors. :Alignment, wear, breakage. : LT,
”””” T T  Alignment, wear, condition of wheels, T - - .
:Check load cars or carts. A9 ’ ’ ; ’ ! : :
; :smoothness of operation. : : : oo o

iCheck door hoist gearbox, motor, Correct operation, condition of gears and brake |
,,,,,,,,, brake. dsurfaces. L
,,,,,,,,, C hecka“boltsandanchorsLoosenesstlghtenasneeded . - -
,,,,,,,,, Checkovenﬂoor o

May be checked with infrared
detector
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Extrusion Press Press No.
Master Maintenance Schedule

Date
Item i Look For: | Notes | Daily |Weekly] Monthly | Quarterly [ 6 Mo. [Annually
AG,E,QYE,N:',,E!—,EQTR',CA': ,,,,,,,,,,,,,,,,,,,,,,,,,, o L ‘ 1 ‘ 1 ‘ 1
(Electric oven) Check heating elements wNotdamaged clean, free of obstructions PR T T PR R I
,,,,,,,,,,,,,,,,, Check purge cycle timers. Correct settings, proper functioning. P e e e R e A
(Electric oven) Check heating elements.EBumed'OUt.elemems’ checkampera.geofeach. . » o« « [FERRERETERTIEEEEEE . . .
1Check terminals for proper connections.
EChecktemperaturecontrollersand/or ‘Re|labI|Ity, calibration ‘ I R N O
‘recorders.

iLubrlcate bearings of hot air circulation !

77777777 f,b!QW,P:'f,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,i,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,3,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,i,,,,,,,,,,,i,,,,,,,,,, s = als = & sl &« & ] 2 &
,,,,,,,, Door hinges (where installed) . . ... ook e e e e e e ]
?Conveyor rollers, caster wheels, : ! ! ! » o« « [T . . .
:conveyor or drive chains, gearbox ; I R L

‘(where installed).
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Extrusion Press Press No.
Master Maintenance Schedule
Date
1 Item i Look For: Notes | Daily |Weekly] Monthly | Quarterly [ 6 Mo. [Annually
DIE OVEN (All Skllls) : : | i ! i i
Check oven shell for hot spots Hot spots, cracking, settled insulation. iMay be checked with infrared | : LR (O B R IR I
\Check door or drawer actuator Proper functioning; if air, check for leaks and ! P [ I
T 'service filter-lubricator. If hydraulic, fluid leaks,
icylinders. ‘ ‘ « -« « [T . . .
IS SRR tevel, temperature.
E(Drawer type) Check mechanical drawer | 'Gearbox oil level; wear of components; dirt on
‘drive: gearbox, drive chains, wheels, ! o RN " "
‘ tracks
77777777 iclean tracks. T e e e e e e el e e ] - e -
Check heating elements. | Burned out elements; check amperage S NP I R M
Check heating elements iBurned-out glements; check amperage of each. ‘ L R Rl R | I
iCheck terminals for proper connections. ‘ = - - [T . . .
ECheck temperature controllers and/or iReIiabiIity, calibration. ‘ L Bl R L
,,,,,,,,Lf?,c,‘?,r,d?,r,s,: 77777777777777777777777777777777777777 S AN SRR P Y T e
‘Check electrical contactors, ! ) . ! R Y R
: ‘Temperature not controlled in range;
'thermocouples, and temperature ‘ )
‘ ‘thermocouples damaged by tooling. ‘ L R Rl R | I
controllers.
~[Check limit switches and interlocks. Proper operation of safety devices. e ‘ T
(Combustion-type) Check combustion :Corre.ct fuel- a_ur ratio, high-low settings; correct
: . e function of pilots, flame detectors, and safety ; P s !
isystem, clean combustion air filter. )
I S idevices. i L s« o ORI . . .
:Check air circulation blower, motor, air ‘Damaged baffles or fan blades, obstructions. Bad | S R
‘baffles. ‘motor or drive belts.
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Extrusion Press Press No.

Maintenance Schedules
Date

Item : Look For: : Notes

y wip Yy
iCylinders (main ram, crosshead, ‘Increase in amount of oil on main ram or ‘May indicate damage to packing.
‘container) ‘cylinder rod ‘Also check bushings.

iCylinders (main ram, crosshead,
‘container)

L0il level 'Visual, with main ram in same position each ‘Level varies considerably according
! ‘time oil level is checked 'to the position of the main ram.
Qil condition iAir bubbles or foam iAeration of oil may cause cavitation
Qil color ‘Darkening (from heat) or clouding (from water)

o L o 'May indicate internal by-passing in |
iChange in operating temperature; normal ! ; )
i 'system or problems with cooling

imaximum 140 F (60 C) lequipment

‘Repair as required. Oil leaks may
icause loss of pressure, air in system,
rexcessive heat, dirty equipment,
'safety hazards

‘Erratic operation

Oil leaks

ay indicate impending part failure

‘May indicate abnormal opening of
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, relief

iMay indicate impending component
failure

‘Check temperature probes, clean tips, !Correct functioning. Rod tips not sharp. loose
icheck connections. connections.
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Extrusion Press Press No.

Maintenance Schedules
Date

Item : Look For: : Notes

"PRESS FEED LINE ~ MECHANICAL !

iBroken graphite, excessive wear, sharp
iprojections which may damage the profiles.

‘Broken or loose slats, smooth operation,
'stopping in correct position.

'Damaged or grooved rollers, rollers not turning; :
‘drives working properly.

'Correct functioning.

:Sharpness (quality of cut), metal build-up on

heck positioning and actuation of hOtiProper functioning.

'Smooth, level operation; no impact; correct
istopping position, pick-up and release; correct

”””””””””””””””””””””””” iSmooth operation, no jerking, profiles handled ]
'smoothly and together.

‘Profiles loaded and conveyed smoothly;
iraise/lower functions smoothly.

'chips. '

‘Re-check each time a new blade is
. installed. ]

iCorrect, smooth operation and placement of
ispacers.
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Maintenance Schedules
Date

Item : Look For: : Notes

"HANDLING SYSTEM — LUBRICATION

HANDLING SYSTEM -- ELECTRICAL
iCheck all interlocks and safety

‘Functioning properly.

‘Not damaged, clean, free of obstructions.
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Maintenance Schedules
Date

Item : Look For: : Notes

EXTR!!S,'QN, PRESS -- MECHANICAL .

‘ 1 Hold container against die stack at
iContainer cylinders 10il by-passing piston head fuII pressure and check for

}Nlcks or other damage to rods or main cylinder ;Remove nicks with polishing stone

mbedded particles

Loose bolts

Nicks or other damage to blade

‘Tightness -- properly holds die stack

Not "bellied" (no increase in diameter at center)

Straightness, stress cracking

PRESS FEED LINE -- COMBUSTION

:Check cooling air to thermocouple

heck flame-type billet lubricator,
ean igniter and nozzle.

:Correct operation, safe, reliable ignition.

heck guides or tracks of chains or
arriages and clean any debris.

:Dirt, debris, foreign matter.

. 'Bent or damaged guides; debris or foreign ‘Replace rollers and/or bushings as
Y T Lmﬁ,t,t,@!,,b!u‘%!,hﬁﬂﬂ,U,PP[ metal build-up. ! UE?Q?Q,@, to 12 months life). |

heck air seal around log at oven

ntry.
. ‘*Frequency of adjustment and tolerances ma

heck, adjust clearance of log shear | a Y J \ Y

: ) ivary according to manufacturer's

‘cutting tools. i

irecommendations

iCheck compressed air filter-regulator- |
bricator units.

*Daily on log shear, unless instructed otherwise |
‘by manufacturer. ‘

iUse correct high-temperature
igrease.

heck all limit or proximity switches :Proper functioning; loose switch arms, loose
nd photocells. ‘wires. Clean photocells.
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Maintenance Schedules
Date

: Item : Look For: : Notes

HANDLING SYSTEM - LUBRICATION | o

Il chain lubricator system on run-out
ble !

heck compressed air filter-regulator-
bricator units.

}CIean filters, add oil, check pressure.

HANDLING SYSTEM -- ELECTRICAL

heck all limit or proximity switches :Proper functioning; loose switch arms, loose
nd photocells. ‘wires. Clean photocells.

<rrAmmSs
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Extrusion Press Press No.
Maintenance Schedules

Date
: : Item : Look For: : Notes
,E,XTB!!,S!Q,N,BRES,S,,,MEQ!‘!AN!,CAL ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, R
;Clean»up press and related equipment iMetalllc chlps or dirt on guide ways, cylinder
: irods, or mainram ]
move shoes and check fully place or re-machine as needed

}Bolts or cylinder mountings which may have
worked loose; check cylinder bolts under load,
‘re-tighten and check that cylinders are level

‘Check and tighten all bolts and other
‘mechanical connections

'Space between inside nuts and platen with ; o
! ‘May indicate loss of pre-stress
'press under load '

'Space between outside nuts and platen with :May need to tram press and restress
ipress relaxed itie rods

‘Variation indicates wearing of
‘crosshead shoes; re-adjust

}Check level in 3 positions

: ‘Avoid dirt entering system, makes it
‘Wash down, remove rags, etc. ‘easier to spot leaks, eliminates fire

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e__andsafetyhazards |
i ; EAvoid dirt in system, pump
... _icavitation. ]

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

'0il leaks, broken solenoid covers or wires ‘Tighten bolts and pipe connections

iCheck connectlons for tightness

:Clean/replace intake air filter of
icombustion blower.

iPerform leak test of safety shut-off and:Leakage past safety shut-off when it is closed, or
'vent valves. ivent valve stuck open. '

eck adjustment of air exhaust cessive air leakage into or out of oven. st with smoke or tissue paper.
‘and/or recirculation damper. 'Control linkage loose. ‘Air leakage is very costly!

Y
iCheck chains (conveyor and/or drive).
rand sprockets, shafts, bearings, and

‘Wear, alignment, chain tension, loose keyways
ior setscrews.

iProper sealmg between tiles and burners,
iburners inserted correct distance into tiles,
icracked or broken tiles.

i 'Belts properly tensioned, aligned, not worn.
iCheck hot air circulation blower, shaft ! properly 9

iseals, and drive belts.

See section on belt tensioning, page
8 20

‘Housing clean; no cracked blades, no rubbing or!
:dragging of wheel in housing.
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Maintenance Schedules
Date

Item : Look For: : Notes

"PRESS FEED LINE ~ LUBRICATION

heck oil level in gearboxes.

Correct settings, proper functioning.

‘Reliability, calibration.

lect. Induction Heater) Check, clean, :Check terminal connections for tightness, check :
. } ! L 'See page 7-20
nd lubricate tap switches. ‘contacts for oxidation. :

heck slat conveyor chains and ‘Tension, alignment, wear of chain and
prockets. 'sprockets; adjust take-up as needed.

‘Proper functioning; check and replace friction
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, isurfaces as needed. ]

lean saw chips and other debris from |
round hot saw and finish saw. :

iCorrect tension and alignment; wear or work

:Replace cables every 6 months.

‘Wear, damage; alignment and straightness.

‘Wear, breakage, metal build-up.

p
heck drive shafts, eccentrics,
ouplings, and bearings.

heck and clean stretcher drive ‘Wheel surface worn smooth, bad bearings,
heels and contact surface. lwheels notround. &
'Proper operation and locking; signs of !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, loverstress or deformation. i
‘Damaged belts, correct tracking; damaged roller
icovers; worn drive chains, incorrect chain |

‘tension.

heck saw gauge table for levelness
ith the saw and feed conveyor.
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Maintenance Schedules
Date

Item : Look For: : Notes

HANDLING SYSTEM -- ELECTRICAL

iHigh amps may indicate mechanical problems.

iCheck flexible power feeders (pendant
icables and power-duct type feeders).

inear motor-type pullers) Check iCorrect motor gap; feeder rails not worn or
otors, tracks, feederrails. __skipping; damaged main rails. i

inear motor-type pullers) Check
near-type jaw actuators.

AG N -- COMBUSTION

lean/replace intake air filter of
ombustion blower.

erform leak test of safety shut-off and:Leakage past safety shut-off when it is closed, or:
ent valves. ivent valve stuck open.

:Loose or incorrectly adjusted linkage.

Buildup, correct gap. Replace as needed.

racked or broken tiles, dirty nozzles.

. : . . . iTest with smoke or tissue paper.
heck adjustment of exhaust damper. |Excessive air leakage into or out of oven. s ] pap
' 'Air leakage is very costly!

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

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

:Doors hang evenly, seal properly, open
'smoothly.

See section on belt tensioning, page
8 20

. ‘Alignment, wear, breakage.

‘Alignment, wear, condition of wheels,
'smoothness of operation.

i(Electric oven) Check heating }Burned-out elements; check amperage of each.
elements. iCheck terminals for proper connections.

:Reliability, calibration.

Lubrlcate bearings of combustion
IOWer. ]

ubricate bearings of hot air
rculation blower.

onveyor rollers, caster wheels,
iconveyor or drive chains, gearbox
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Extrusion Press Press No.

Maintenance Schedules
Date

Look For:

‘DIE OVEN ‘ !

:Check oven shell for hot spots. ‘Hot spots, cracking, settled insulation.

May be checked with infrared

,,,,,,,, T T detector.
| ‘Proper functioning; if air, check for leaks and |
iCheck door or drawer actuator ;-rop - '9; ] : ;
[ iservice filter-lubricator. If hydraulic, fluid leaks, |
‘cylinders. : :
ilevel, temperature.

i(Drawer-type) Check mechanical ' . . T
' A . . 'Gearbox oil level; wear of components; dirt on
drawer drive: gearbox, drive chains, :

! itracks.
'wheels, clean tracks. '

eme

‘Burned-out elements; check amperage of each.
‘Check terminals for proper connections.
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!Check electrical contactors, ' . .
i ‘Temperature not controlled in range;

‘thermocouples, and temperature : X 3
! P P ‘thermocouples damaged by tooling. !
rcontrollers : ;

:Correct fuel-air ratio, high-low settings; correct |
ifunction of pilots, flame detectors, and safety !
idevices. :

(Combustion-type) Check combustion
isystem, clean combustion air filter.
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Extrusion Press Press No.

Maintenance Schedules
Date

Item : Look For: : Notes

‘ EXTRUSION PRESS -- HYDRAULIC

il sample for analysis

elief valve settings, timer settings, iIncorrect settings --- check with pressure gauges
! iAvoid erratic operation of equipment
rand stop watch; readjust as required

'Clean or replace zinc anodes. Flush out.

PRESS FEED LINE - MECHANICAL

heck refractory crown blocks. Broken, cracked, deteriorated refractory. Caulk with refractory fiber.

‘Contamination, oil breakdown, loss of
- iSend sample to oil supplier
'properties i

heck water spray quench spray
ozzles.

heck actuator cylinder for water
pray quench cover.

ISend sample to oil supplier

urvey Age Oven temperatures

DIE OVEN

iCheck air circulation blower, motor, ‘Damaged baffles or fan blades, obstructions.
r baffles. :Bad motor or drive belts.
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Extrusion Press Press No.

Maintenance Schedules
Date

Item : Look For: : Notes

‘EXTRUSION PRESS -- MECHANICAL

iCheck level -- both ways

:Check that tie rods are level, in both directions, !

'Adjust center guide (if fitted) for excessive
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, iclearance ]

iCheck die slide stops for centering with platen
ipressure ring

' ‘Tighten retainer or cap is possible.
Container ‘Movement between container and holder ‘Repair and remachine if cracked or
‘ ‘ ‘distorted.

iReplace all cartridges in use for over 3 months

Response through full stroke

lean log shear cutting tools in caustic
oda.

‘Follow manufacturers'
‘recommendations.
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Extrusion Press Press No.

Maintenance Schedules
Date

Item : Look For: : Notes

‘EXTRUSION PRESS -- MECHANICAL

iMore frequent follow-up if a flaw is
idetected

ie rods ‘Ultrasonic testing for cracks

EX

‘Tram press --- measure length between platen & | . - .
Lo - ‘Maximum variation 0.010 inches
'main cylinder flange faces to check parallel !

‘Avoid excessive pump and motor

iAvoid misalignment, excessive wear,
‘noise

‘Remove and clean metering rods from

ratmospheric regulator (premix ;

VS M ONlY ).
lean the inside body of ratio or

mospheric regulator(s)

lean and inspect combustion blower |
mpeller and housing. ;

Loose bolts, broken grout.

Wear or corrosion, build-up.

iOpen oven and clean thoroughly any dirt or
ollers. o ............._..debrisaroundrollers. .

heck log shear wear surfaces and
uide ways.

*Recommended by some log shear
'manufacturers.

heck level and alignment of run-out, . N .
g ‘Adjust as needed to maintain units level and

fpuller track, lift-overs, walking beams, | X
! 'straight.
retcher base, and saw feed conveyor. !

iCheck variable-speed or variable- ; .
- Correct functioning.
olume controllers for quench air. 77 T TR .

heck, clean, and lubricate all motors; !
icheck and record amps and check §Dirty or oily windings, clogged vent openings.
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Extrusion Press Press No.
Maintenance Schedules

Date

Item : Look For: : Notes

"AGE OVEN -- COMBUSTION

lean the inside body of ratio or
mospheric regulator(s)

lean and inspect combustion blower |
mpeller and housing.

AGE OVEN -- MECHANICAL &+ v~~~

iClean the guiding tracks for load
arts.

iBelts properly tensioned, aligned, not worn. ESee section on belt tensionin 2ge
‘Housing clean; no cracked blades, no rubbing or}s_20 9. pag
... l|dragging of wheelin housing. T

heck door seals. ‘Wear or incorrect fit (air leakage in or out).

heck door hoist(s), cables. :Doors hang evenly, seal properly, open

Check hot air circulation blower and
rive belts.

spect air circulation blower fan L S
heel ‘Wear or corrosion, build-up.

heck door hoist gearbox, motor, ‘Correct operation, condition of gears and brake :
rake. isurfaces.

Looseness -- tighten as needed.

heck oven shell for hot spots. iHot spots, cracking, settled insulation.

‘May be checked with infrared
‘detector.
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