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Questions:

a. (Paragraph A) Name two ways of planned maintenance that will reduce downtime.
b. Name one similarity and one difference between scheduled and unscheduled types of maintenance.
c. Name one similarity and one difference between time trigger and usage trigger.

d. Abearing was replaced after 10,000 hours of work according to manifacturer's instructions.

According to which trigger was the maintenance crew alerted?

e. The bearing was replaced after 10,000 hours of work according to maker's instructions. A few days later, ahears a strange
noise from the bearing and reports it to the maintenance staff.

Which trigger did the worker use when alerting the maintenance staff?
f. (Paragraph B) What is the rule for scheduling a maintenance routine?
g. How does planned maintenance affect allocation of resources to the job?

h. (Paragraph C) Name three points that can help the maintenance staff's efficiency.

1PNSyNna

ORI NPTND NNNY D1 MR
STIND TIVND MYID XONX DDA N PINYND PN



VN N0 MTD DV PHN MNIAN :3 NONWY /N NID)
N”9Vn 2°aN ,710004 IONVH

mIT 0NN NPOVOON D12 | 012 PN | IYNd 512 N YOO | THIT | 0 PN
NN | vimwn Og g NMPINY oy NN WNIN | ,PYN | DIN-IWN
2N SV (MPa) (MPa) (MPa) =L (MPa)
46 | M5-M36 225 400 240 | VPNIIOTNTO o) 4 400
: B TNIPA NTIH9 N |\ J
48 |M1.6-M16 310 420 3q0 | POIOTATSg ) 4 400
: T NP DT N | | J
58 | M5-M24 3 53 42 VONSTIT 110 | 70 5
: - 80 0 0 NP DTN |\ J 200
NS N9 | 7 8 \
8.8 |M1.6-M36 600 830 660 mna [\ 88 ) 8 800
N3 D799 | 77 O\
98 |[M1.6-M16 650 900 720 9 900
NP | N /
YN N9 | 7\
109 M5-M36 830 1040 940 | | ) 10 1000
129 |M1.6-M36 970 1220 1100 30N NI : : 12 1200

(199171 DIDIN) NN DIV INND *



DINYIN DIVN PITN 292N M7 :3 NINYD 72 NID)
(665 *7n) »V1I »9anY ISO 7N r*9Y
N”9Vn 2°aN ,710004 IONVH

099 029N D27y O2)92N
0P | DYDY | ITHN ALY | VP 0P Yo | 9PN NLY | VP 0P
INNN NOHND | 99 | PDVUPIN NN | 2199 | YDVPIN
d p A dy d, p A dy d,

(mm) (mm) (mmz) (mm) (mm) (mm) (mmz) (mm) (mm)

2 04 1.79 1.509 1.740

2.5 045 2.98 1.948 2.200

3 0.5 447 2.387 2.675

35 0.6 6 2.764 3.1 10

4 0.7 7.75 3.141 3.545

5 0.8 12.70 4.079 4.420

6 1 17.9 4.773 5.350

8 1.25 32.8 6.466 7.188 1 36.0 6.773 7.350
10 1.5 52.3 8.16 9.062 1.25 56.3 8.466 9.188
12 1.75 76.3 9.853 10.863 1.25 86.0 10466 | 10.647
14 2 104 11.546 12.701 1.5 116 12.160 | 13.026
16 2 144 13.546 | 14.701 1.5 157 14.160 | 15.026
20 2.5 225 16.933 18.376 1.5 259 18.760 19.026
24 3 324 20.319 | 22.051 2 365 21.546 | 22.701
30 35 519 25.706 | 27.727 2 596 27.546 | 28.701
36 4 759 31.092 | 33.402 2 884 33.546 | 34.701
42 4 1,050 36.779 | 39.077 2 1,230 39.546 | 40.701
48 5 1,380 41.866 | 44.752 2 1,630 45456 | 46.701
56 55 1910 49252 | 52.428 2 2,250 53516 | 54.701
64 6 2,520 56.639 | 60.639 2 2,980 61.546 | 62.701

929N IHN

60°



D781 NINYAV :4 NHNVY ) NOD)
N”9Vn 2°aN ,710004 IONVH

DN 278 DY 022390 DM /N NbaAv

781 2)n 5V 290 TVIPN LIDIN

(Size) dypax [mm] M, [Nm]
F-1 16 550
F_1 % 20 1000
F-2 25 2750
F_2 % 40 4000
F-3 45 6400
F-31 60 10000
F-4 75 14200
F_4 % 90 22800
F-5 100 38800

029290 »1A81 YY D90 DIINI /A NbaAv

1980 M, 37 D3N NN NYOY
(Size) (Nm] BN INT Py
0° [mm] 0 [mm] A [mm]
GA 70 180 +1° +3 +1
GA 85 290 +1e +3 +
GA 100 720 +1e +3 +1
GA 120 1790 +1° +4 +1
GA 140 2870 +1° +4 +1
GA 175 5100 +1e +4 +1
GA 195 8600 +1e +5 +
GA 250 18500 +1° +5 +1
GA 300 36000 +1° +5 +1
GA 350 55000 +1° +5 +1




D99 D”HNTI D220 NYAL 5 NOHNYY T NOD)

8]

N”avn P ,710004 PONYS

|
|
D D1 d d1 D2
| |
| |
|
__i MM
With full outer With recessed outer
ring shoulders ring shoulders
Principal Basic load ratings Fatigue Speed ratings Mass Designation
dimensions dynamic  static load Lubrication
limit grease oil
d D B Cc Co P,
mm N N r/min kg
35 47 7 4750 3 200 166 13 000 16 000 0,030 61807
55 10 9 560 6 200 290 11 000 14 000 0,080 61907
62 9 12 400 8 150 375 10 000 13 000 0,11 16007
62 14 15 900 10 200 440 10 000 13 000 0,16 6007
72 17 25 500 15 300 655 9 000 11 000 0,29 6207
80 21 33 200 19 000 815 8 500 10 000 0,46 6307
100 25 55 300 31 000 1290 7 000 8 500 0,95 6407
40 52 7 4 940 3450 186 11 000 14 000 0,034 61808
62 12 13 800 9 300 425 10 000 13 000 0,12 61908
68 9 13 300 9 150 440 9 500 12 000 0,13 16008
68 15 16 800 11 600 490 9 500 12 000 0,19 6008
80 18 30 700 19 000 800 8 500 10 000 0,37 6208
90 23 41 000 24 000 1020 7 500 9 000 0,63 6308
110 27 63 700 36 500 1 530 6 700 8 000 1,25 6408
45 58 7 6 050 4 300 228 9 500 12 000 0,040 61809
68 12 14 000 9 800 465 9 000 11 000 0,14 61909
75 10 15 600 10 800 520 9 000 11 000 0,17 16009
75 16 20 800 14 600 640 9 000 11 000 0,25 6009
85 19 33 200 21 600 915 7 500 9 000 0,41 6209
100 25 52 700 31 500 1340 6 700 8 000 0,83 6309
120 29 76 100 45 000 1 900 6 000 7 000 1,55 6409
Fu Fu F,
— —=<e —>e
Co e Fr Fr
X Y X Y
0.025 0.22 1 0 0.56 2
0.04 0.24 1 0 0.56 1.8
0.07 0.27 1 0 0.56 1.6
0.13 0.31 1 0 0.56 14
0.25 0.37 1 0 0.56 1.2
0.5 044 1 0 0.56 1




-1-

@7y 2) NP2APTININA NINNDI /N NID)

N”9Wn 2%aN ,710004 PONYYH

PV =nRT ,592wn 1)1 02970 D¥X0NN

Au 591399 DNNA NPY | q 0N W ,A1ay 1MON 7901
¢, AT ¢, AT PAV=RAT | P=const. MIION
\" P
0 RT In (_2 —RTIn <_1> T = const. MIMITN
\ P,
¢, AT =-W 0 (P Vi-P Vo) q=0 YOINITN
(v-1
c, AT 0 V = const VN
“p
“{ = k = C_
v
OVT NMINMY IVIN MNN :(29990INR) 729N YVANYIN TPOND
1 P, [V,\"
Noto =1 o DI IMNND MDIN) PVY = const. = — = (_)
r, P, \V,
DVT IMND M) v Y
(ri-1) 1 Pr (T \y_1
Y Y
TDiesel = 1‘# PT =const. = —=(—)
Y rv"{ (rC - 1 ) P2 T2
:YNINN PDOLPIN XND T, V,\T-!
p W et TV !=const. = T—:(v—>
av — V] _ V2 2 1

NN
MNPP MNN DY AN DTN - C.OPy
DYN MNN SV NN OTPN — C.OPy

NIV DINN DIND POON — (QL)Q.

m

NIIYNIN VOAN DINN Pavn — (QH)Q

out

MNNN THNHA NIWNI YPWINN ) Pavnn - W

2 Tyl Tunn

DPORIPN DIN NN NPP NN

COP. = Qin - Qin - Tin

R Qout - Qin Qout - Qin Tout - Tin
COP — Qout — Qout — out

H Qout - Qin Qout -Q Tout N Tin

Wnet = Qout _Qin
C.O.P.H = C.O.P.R +1



T PRIV HOTIN NPNIN PIORYY ' NAD)
N"OWN AN ,710004 50O

1 b
R=——
Ak
0 AT
"R
R 1
" A-h

Q=hA(T,-T,)

OIN 92vN

nFRD)

NI MTNIDN

m-2°20Y -b

m2-a Ppvvw - A

S5 72 TPNID MO - k

m

:DNX D22V 737 9y DINN PN

nyon
NI MTNIDN

-1 NYoN OTPN - h
m?-°K

STNNA YN OINN Pavn



-1-
@70y 2 9 NIRYI NNIP YOP /) NODI
N”9VWN 2%aN ,710004 )ONYD

Introduction to Maintenance

Paragraph A
What is Planned Maintenance?

Planned maintenance refers to any maintenance activity that is planned, documented, and scheduled. The aim of planned
maintenance is to reduce the actual amount of time the machine is not working due to a malfunction. In order to achieve this
reduction in the time, it is important to have all the necessary resources available, such as labor and parts as well as the strategy

for using them. It is a known fact that downtime such as described above, is the cause of 5% in the decrease of productivity.
There are two main types of planned maintenance:

—  The first is planned preventive maintenance, which is a scheduled maintenance aimed at repairing parts before they
fail, keeping them in good working order. An example would be conducting maintenance on a forklift after every

150 hours of operation.

—  The second is a planned but unscheduled maintenance, which is based on having a strategy in place to repair or
replace a part as quickly as possible when it fails. An example would be making sure there is a sufficient number of

easily accessible power drills on hand so that replacing a broken one will be quick and easy for the technician.
Paragraph B
Scheduled Maintenance

Scheduled maintenance activities are tasks that are set up ahead of time. This is important so that the parts of the machines
stay in good functioning mode for as long as possible without causing any planned downtime. Scheduled maintenance is

determined by maintenance triggers such as time, usage, event, and condition.

—  Time is one of the most frequently used maintenance triggers. A part is scheduled for maintenance by a
predetermined schedule, such as on the first of every month or every 14 days. When that time arrives, a maintenance
work order is filled, a technician is alerted and the maintenance task is completed. Time triggers come in many
different shapes and sizes, from an hourly indicator to a seasonal one. They are best used for simple tasks, such as
oil changes, and for parts that have an established best-before date, such as air conditioning filters that need to be

changed every spring.

—  Usage-based maintenance triggers occur when a part requires maintenance after operating at a certain output. A belt

may need to be inspected after 100 hours of production, tires could be checked after 10,000 km and so on.

—  Event trigger is a scenario of operations for when a malfunction occurs, For example, if the basement of a facility

floods, the electrical systems must be checked.
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—  Condition trigger is when a certain element of a part is not working the way it is supposed to. This could means
that something bad is about to happen. For example, an engine may be overheating or a bearing on a conveyor
belt may be vibrating too much, which could lead to the entire piece of equipment breaking down. When these
conditions are discovered, maintenance tasks are triggered, so the engine can be cooled down or the bearing can be

tightened before the engine breaks down.

SCHEDULED MAINTENANCE SHOULD BE CARRIED OUT FOLLOWING THE MACHINERY MAKER
RECOMMENDED RUNNING HOURES.

Paragraph C
Advantages of Scheduled Maintenance:

— Know what to expect - Planning maintenance in advance allows you to properly locate resources to the job, so that

you have the time, personnel, and tools you need, when you need them.

— Manage your calendar - Some scheduled maintenances can be planned years in advance, like changing the tires
on an industrial transport vehicle every winter. Other tasks require shorter lead times, such as swapping out air
compressors after 100 hours of use. Planning maintenance in advance allows you to look ahead at your calendar and

see what is coming up. This way you are rarely caught reacting to unpredictable breakdowns.

—  Get the work done faster — Planned maintenance allows the maintenance team to focus on efficiency. Technicians
can gather all the parts they need, review all best practices and procedures, and shut down the entire machine safely
before starting to work. Because all this work has been done beforehand, the actual maintenance can be completed

in a quicker, easier, safer, and more effective way than if certain parts breaks down unexpectedly.
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