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Part 1 Answer all questions. Each question has 3 points (only question
no. 11 has 10 points). Total score for this part is 40 points.

1. What are the advantages and disadvantages of biding when maintenance parts are
purchased?

....................................................................................................
....................................................................................................
....................................................................................................

....................................................................................................

2. What are the advantages and disadvantages of periodical inspection and precision
inspection?

3. What is the benefit of using the codes of maintenance Information and Data ?

....................................................................................................

....................................................................................................
....................................................................................................

....................................................................................................
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5. What are six big losses of machines in IE department?

....................................................................................................

....................................................................................................
....................................................................................................
....................................................................................................
....................................................................................................

....................................................................................................

....................................................................................................
....................................................................................................
....................................................................................................
....................................................................................................
....................................................................................................
....................................................................................................

....................................................................................................
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8. What should be considered for purchasing machine parts?

....................................................................................................
....................................................................................................
....................................................................................................

....................................................................................................

9. In each day, a machine is operating at loading time of 9 hours per shift, the factory
operates 2 shifts a day. Breakdown time is 0.5 hour and changeovers/set ups is 1.5
hour each day. It produces 1000 parts each shift. Its designed capacity is 55 parts per
hour. However, the amount defective is 30 parts and the amount re-processed is 25
parts. What is the overall effectiveness for this machine?

....................................................................................................
....................................................................................................
....................................................................................................
....................................................................................................
....................................................................................................

....................................................................................................

....................................................................................................
....................................................................................................
....................................................................................................
....................................................................................................
....................................................................................................
....................................................................................................
....................................................................................................

...................................................................................................

i 4/11



NI L. e e e StudentCode : .....covvviviviniiinnn

11. Explain these following terms: (10 points)
11.1 OEE

....................................................................................................

...................................................................................................

....................................................................................................

....................................................................................................

.....................................................................................................
....................................................................................................
....................................................................................................

.....................................................................................................

....................................................................................................

.....................................................................................................
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Part 2

The rubber land latex company in Hat Yai wants to establish TPM
system. You are assigned to be a member of the team. Please answer
these following questions. All data can be assumed where necessary.
(25 points)

2.1 How should you recommend the company for starting period? (5 points)

2.2 Define a TPM policy (5 points)

2.3 Design training program for people involved (5 points)

2.4 How can we measure results of these programs? (5 points)

2.5 What type of work should they do contract maintenance? (5 points)

Wit 6/11
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Part 3

The rubber land latex company has two major types of machines which
are latex separator and high speed precision lathe. From all information
in the attached sheets, establish the following items. (35 points)

3.1 Instruction standard for operating the latex separator machine (including steps for
starting and stopping the machine) (10 points)

3.2 Instruction standard for assembling procedure of bowl of the latex separator machine
(5 points)

3.3 Lubrication standard for both machines (5 points)

3.4 Inspection standard for both machines (5 points)

3.5 Inspection and PM check sheet (5 points)

3.6 PM yearly plan (5 points)

Wi 8/11
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lig. 1 General drawing (molor direct-drive)

1—=0 Feed pipe

2-0 Float

3-0 Upper cover
4-0 Overllow device
5—0 Upper collcctor
6—0 Lower colicctor

7—0 Bowl

8 —0 Machine [rame
9—-0 Vertical shalt
10 -0 Tachco meter

11-0 Clamping hook

12—0 Horizontal shalt

©)

16 Electric motor
001 Nut )
002 Washer

003 Bolt




1. APPLICATION AND SPECIFICATION

This high speed sinking disk type separator is designed for the
concentration of field latex and the removal of sludge. The bowl is
made of high strength a»qtij—corrosive stainless steel. Every bowl is
strictly inspected to ensure high strength, so it is absolutely safe and
reliable. The bowl is precisely balanced and runs steadily, All other |
parts in contact with process materials are made of stainless steel, Theyfi
are good —looking, durable and easy to clean.

It carries such advantages as compact structure, convanient;
operation easy maintenance, excellent separation effect, etc,

SPECIFICATION: ' ’ r
Separating factor , 11,725
Bowl—Diameter 400mm
—Speed (Max .) 7,250R. - P. M.
Disk gap ' ' 0.5mm
Nozzles (Adjusting screwed pipe, Fig. 6 Pt. 7-3)
— Quantity ' 1 Set ('15pcs)

—~Length 9.5, 9.8 10; 10.55 11;
: -11.25; - 1L.5; -11.75; -12; -

12.5; 13; 13.5; 14; 14.5; 15

Feed tubes (Fig. 1 Pt. No. 3—3) ‘
—Quantity : 1 Set ( 5 pcs) '
' —Diameter 8.5, 875 9, 10.5, 115
Electric motor—Type ‘ : Yl'60B—4Bs-Trc5pical A connection
—Power 11 KW '
_ " . —Speed ’ 1,460 R. P. M.
- Through puti"capacity - 300—600L/H, when the dry rubber

content in the field latex.is,
more than 25%, ~and the dry rubber-
content in the concentrate is
, - more than 60% - -
Overall dimensions (L X W x H) 1, 504 X 840 X 1, 774mm
Weight - Appr . 1, 000kg
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'Fig. 3 Latex concentration’

3. INSTALLATION

3.1. FOUNDATION REQUIREMENT .

The foundation plane is shown in Fig. 4. Enough space should be
‘taken account for assembling a'nd‘disassernbling‘ the horizontal shaft, the
bowl and the covers. Generally speaking,' the separator should be
installed on the smooth and robust concrete foundation, and the support
should be sunk into the foundation in order to lower the height of the
machine (see Fig. 1). The weight of the foundation should be ‘at least
two or three times heavier than that of the machine. Tn addition,
the surface of the foundation should be laid with porcelain tiles in order
to make cleaning easy. ’ o

" When ‘the support and the machine frame are installed, a level gauge
must be used to ensure that the level degree is within 0.008 mm per
100mm. Whenever unlevelling is found, metal pads should be put
between the support and the foundation or between the damping rubber
cover and the machine frame, ' ‘

3.2, INSTALLATION POINTS

3.2.1, The studs (Fig.9 Pt.823) and the damping rubbers should be
fitted c’airéfully, The studs should not touch the machine frame for
eliminating vibration. The first nut on each stud should not be mounted
so tightly that the dampingr'rubb"ers can not be carried into effect. Be
sure to lock the studs by the second nuts, | '




4.2, PREPARATIONS BEFORE START

l 4.2.1‘ Before start, the following items should be checked:

Bowl:c-=-esoee-voe--Running freely and w1thout noise.
] Fasteners- -+« Tightened. " o
‘Braking system'-'----Loosened g ST
' Gear box- --Filled with thellubrlcatlon 011
| Feed pipe----=<----ver Tightened. *
Rotary ‘direction of motor---‘--To ensure the bowl rotatmg clockw1se

43, START ‘»AND.,HO'IA’ERATION_t L L

431, START .. . . - IR
The machme can be started when all parts are 1n good condmon It\

~~~~~

brake blocks (Flg 8 Pt 12-—18)

432, FEED . , ,
~ When the machine runs at full speed, clean water will be first fed

into the bowl fully without shutting the water cock until the water flows
from the skim outlet, and then, let the field latex in,-

433, “OPERATI‘ON'«
43.3.1. While the machme is running, the level of the lubrxcatlon oil -
should be kept in the mlddle posmon of the 011 v1ew ‘window. The

‘tachometer should be read within 6880 7250r p. m and the counter,
117— 123.5r. p.m.

'43.3.2, Whenever the feed tubes are clogged cl'eanirlg' should” be .
effected ~ while the field latex is still being fed, because" stoppmg feed
should be avoided as far as possible otherwise cloggmg would appear in
the bowl and the outlets, : )

4333, When the machine runs for a period of tlme,_ a lot of-
sludge will be depos1ted on the surfaces of the disks, the penphery of
bowl and the dxstrlbutlon tubes. The clog would also happens in the
nozzles and the feed tubes In this case, the machme should be stopped

to clean the bowl, the collectors, etc.. In General, they should be
cleaned every 2—4 hours running. '

4



44, STOP

th 5

If the machme is to. be stopped,’ “do not foroet shuttmg up the feed

§ valve " before depress. “STOP” button. When the bowl slows down."
gradually, clean water should be fed into the bowl till no concentrate
4 flows out of the upper ‘collector, and clean water flows out of the lower
§ collector. -The bowl can also be cooled by - washing, otherwise it is-
§ difficult to loosen the bowl nut (Fxg 6 Pt . 7=7) because of heat
expansion, : ‘

When the bowl slows down' to about 5000r. p. m., . depress
“BRAKE” button, A’ strong magnetxc f1e1d will stop the bowl mm a
short time. . The - brakmg time should ‘be. 95 seconds, obtamed by';
adjusting IR in the contral box - T o L

If the braking system is ‘out of order,v let- the bowl slow down B
ltself and use the manual brake when 1t is slow enough ’ '

5, ASSEMBLING PRO\CEDUR‘E OF BOWL '(See F‘ig”.‘”6)

5.1. To-clean every part of the bowl before assemblling.

52. To assemble the feed pipe (Pt. 7—1-0) into the bowl (Pt .
7—9-0) with Tool—S, and make sure that the concave of the plpe is
on the position of the pln (Pt.7-13).

5.3, To assemble the first disk. (Pt. 7—10—0) into the bottom of the

feed pipe and make the rest 117 pieces (Pt..7—11-0). in right order

:. exactly. You will finish the inner assembly for bowl after putting the

disk cover (Pt.7—5-=0), and then, the bowl cover (Pt 4),
5.4, Be sure that thé concave of the cover must be on the position of
the rgise on the bowl body The bowl cover should be compressed with

tool 26
| .
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Two speed electric switch

4 loaitions speed lever

lligh-low speed lever

Feeds and threads lever

Feed' change lever

Lead-screw and rolling rod clange
Handwheel of the cross spindle
lLongitudinal carriage hand-whoee!
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Spindle handwheel of the
swivelling carciage.
Coolant ’
Tool-holder turret

lLocking screow

alf nut lever

Tailstock rod locking lever
Tailstock cam=-lock

lailstock's hand-wheel
Compound swivelling basis
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Forward-reverse electric leve
Longitudinal and cross power
Cone type Norton lever

Clutch

Flectric Box (special order)

-Foot brake

Coolant switch
Levellings! screws
Thread selector control
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It is possible that the headstock can loose .

When the headstock lose paralellism with the bed, it is possible to
re-adiust it, by means of the adjustable screw "B". First must be

loosed the 4 bolts which tight the headstock to the bed, and then
turning the adjustable bolt "B", the whole headstock will rotate around '
the fixed point located in the front end of the head. When the 'right
alignment is obtained, then tighten again the 4 bolts.

DETALLE A

ADJUSTMENT OF MAIN BEARINGS

Bearings are fitted in our Plant in such a way that normally there is
no need to re-adjust them. In cases of vibrations or other problems,
that obligate to re-adjust them, please follow these steps.

1) Remove headstock cover. 2) Straighten the asafety washer "BU,

32) Screw in the adijustable nut "D" clockwise with approx. 75 lbs.

4) Check with indicators the radial and thrust movement of the spindle,
After having re-adjusted all bearings, check to turn the spindle by
hand. A tight bearing will create heat and will short its perfomance.
5) Bend the asafe wash "E'" again.

We use Dearing Timken N? 302106 class 7.
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FOOT BRAKE The machine is equipped with a simple mechanical drum

type brake as shown in the following sketch. To adjust
Y
brake turn nut "C" clockwise.

For its complete standing over the bed, the tailstock.has On? -
tightening system, that consists in one shaft-excentrical which is
moved by lever (A). . o

To regulate the excentrical put the lever on blocking position
(according to the operator opinion) and tight lightly the nut (C).
The blocking of the quill is made by means of lever (D).

RE~ADJUST OF TATILSTOCK: You must displ

ace the upper part of the
tailstock by means of the adjustable Screw.
If the cone convexes towards the tailstock, the displacement will
be made towards the tool. In the opposite case going far from the
tool. To replace the tailstock, there is a reference line on the
rear end of the tallstoclk,
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RE-ADJUST CROSS-SLIDE LEAD SCREW

The nut of the cross lead-screw i

is exposed to normal wearing.
To eliminate the back-lash,
loose Allen bolt "A" and
tighten set-screw "B" until
back-lash is compensated.

Lock screw "A",

®)

Power decrease

After the first 15 days of work,
the "V" belts will have an !

[

enlargement. As a practical
reference, adjust the belts
leaving 3/4" deflection when
pressing it slightly with your

fingers,

CINC=du jusuving 9L main Spainure
bearings

f)Re-adjusting carriage gibs.

a)Increase of belt tension
b)Replacement of belts.
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MAINTENANCE

We would like to explain in this chapter the causes of
eventual problems and how to take care of them,

For the 1life of the machine it is necessary to lubricate it
properly.

Main causes of inaccurate turning.- Usually the main causes
are due to an improper mounting of the machine. You" must
verify that the machine is properly levelled.

ELECTRIC: Main motor does not operatc: a)check if there arc hot wires
on the machine,
b)Check if the foot brake micro
switch is closed (located in
the front base).
Main motor does not stop after stepping on the brake:
a)Check micro switch of the foo-
brake,located in the front bas
MECHANICS Vibrations a)Check foundation and level of
- the machine.
b)Check balance of chucks and
parts.
c)Too high cutting speeds
d)Better selection of cutting
tools.
e)Re-adjusting of main spindle
bearings
f)Re-adjusting carriage glbs.
Power decrease a)Increase of belt tension
b)Replacement of belts.
GENERAL CHARACTERISTICS
- 360 . 7,
Lathe T _;C;j@i ----- EP wemmes ﬁllz —————
N2 of manufacture...JiéQé
Main motor—--—éJ ————— inr Trademark--ézggg__
ll W
Motor number———-———-- R PMe m = — 1500 ____
v
Voltage of moto é@é/?;b Frequency—-—-—--= X (17
Motor and switchboard connected to —~—weemee- dj;’ ————— V.
-
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To obtain a correct perfomance of the machine it is extrictly necessary
to place the machine on proper foundation and to level the machine as
follow:

Using a high quality precision level and ground plates, check positions
"A" and "C" to control the twisting posiiion of the bed. Position "B"
check the longitudinal position of the haed. The tolerance allowed cither
in longitudinal or cross wise if of .00015 per foot. ‘
LUBRICATION

Once the machine has "»cen mounted, remove all antirust and nrotected
coating with clecaning oil or solvent.

The machine does not have o0il in their different boxes, so vou must
fill-up according to the following chart, up to the center of their sigl
glasses. Check first turning the spindle by hand and e svure that all
the moving parts of the machine operate freely.

Do not operate the machine with power until reading the next paragraph.

CUANGE

MECHANTSMS 0TL TYPE fymny . |CAPACITY  CRORWATIONS
.  SHELL { ‘ 8 Checl: sight glass
HEADSTOCE 1 ppLLus o1L-27 1,000 hoursi i o levery day.
_Quick chang‘e shell un 3
HYox Tellus o0il-33 - Ljhe§ wan
n AT shel l. ’ " 0.2 1
ADPRON Tellus 011—33 LHTQS
Tailstock shell
BDed ways Daily
Carriage TENA OTL-72 lubrication

Bed-end suport
Gear change
transmision

IMPORTANT: For the first time, changse the oil after the first 200 hour

For ¢he first 200 hours, trv to onerate t'ie machine in low
speeds.

Can be used similar oils.

Q§; Points of daily lubrication

@9 Points of lubrication once a year

€§? Sight glasses for ail level

(™)



