
PRINCE OF SONGKLA UNIVERSITY

FACUL TV OF ENGINEERING

Date : 20 Feb 2010

Subject: 226-341 Maintenance Engineering

Time : 9.00-12.00

Room: Robot

JI.::at " 0 JJ u~tI , •• 0
1. 'lJVffV1JJJl'l~l'1JJ~2 ffTU 'Um~~l1:lfl1tl1JJ 14.l1'Ul (U1Jll1tl'i1JnaUl1.:J .•.•arn)

JI "'44' r...c:' vA "t'" oIQ41J1
2. l11JJm'J'l1tJ1JtJJJff~ ~ 'll1~ffU \llfl~V'U 'll1'Ull~~tJJJffV1J\l~l1tJ1JtJJJ l1

JI 0' " ..;, JI JI
3. l11JJUlff1U ~ff1Ul1U~'lJV~'lJVffV1JVVfl\llfll1V~ffV1J

"d_1 0' JJ' Iii '" tI' CI
4. ~l1u'J'~ff~tl\l~VVfl\llfll1V~ffV1JflVUl1JJ~l1"lffV1J ItVlflV~I••.•Uatln11 30 Ulfl

, M'tJfli'jV'IJVVlI tyl~ \llfl~ tJJJffV1Joau \l~tl fl\llfl~,j'~
A JIJI JI ••• 1 l',-f

5. lJJVl1JJ~l1"lffa1J ~l'IJlffV1J~V~l1Q~m'J'l'IJtJ'U ~ 'll1~ffU

6. ~~U01J1il,rl,jltJlJ\li~ 1um'J'ffV1J ~lJJu'J'~mfl'fltlJ~1fl'1fl'j''J'JJtnff~1 ijTn~ At) t.l1Uflfl''U-'1111''1~

~ u ~ ~
'Jil-'fI UlI:Viflfll-'.-'lI'U 1 illtlfll-,ftfl~l..

7. 'M'fh'un'i~f1nlfilf1a1Jl'rhii'u ~V1JUVflm~~l1:l ril~V1J'J.iijfl~ll'U'U

.r::I A •• .." 0 ",..c!. 0 A}II QI QI 1'" 0
8. l'IJtJU'IfV 'H'ia'i'HU 'Ufl'j'~~11:lfl1~V1JlJfll1'UlflV'Ul'J'JJ11l1'VWUV~fl'Ufl11JJff1Jff'U 'UmWfl'j'~~l1:lfl1~V1Jl1tl~

\llfl\lU1J

9. lM',rflfffl1:l1fflJJ1'J'tl111~~~V 'Urll,rlM'V~ffV1J,/l

D ~1'J'1 D l1,r~iYv

o m~~l1:l A4 1412 uN'U (1~tJ'U/l1tJ"ltJi'jv~'U1V~ ll"~'"".:J""l't1~a .•.•oIlaua1J)

I:'7f o. A <Q " 'J/ "I.)'''' QI 4" .cI d JI QI'" ~

~ 'Ul Dictionary ll"~ lfl'j'V~tl~lCI'IJ l'IJll1V~ffV1J I~l (l1lJJ1J'Ul1fl'IJm;!"l1lfltJ1'IJV~fl1J1'1f1'U)

1O. lM',il'li'vffV1J l~tJ'cN D ~'UffV 0 Ulflm

y



Ouestion# 1 2 3 4 Total
Full score 10 10 10 20 50
Score

Question 1 Answer all questions. Please determine whether these following sentences are correct or

incorrect. One point (1 point) will be given for the right answer. Minus half point (-0.5 point) will be

given for the wrong answer. (Total 10 points)

Q no. 1. Correct Incorrect Question
-I' x

1 Large factory is A good coding system should be easily
decoded.

2 Economic order quantity is normally used for ordering
maintenance material group C for maintenance works.

3 Pulley is classified in a category of electrical spare parts.

4 The maintenance data system should be separately
designed from the organization data system since the data
is totally different.

5 One of the differences between maintenance stock and
raw material stock is Quantity of use.

6 Repair application slip should include maintenance
method, root cause of problem, type and number of spare
parts used, etc, and this slip must be filled by the
operator.

7 The material that is cheap and life-unpredictable should
be kept as a permanent store.

8 The material that is inexpensive and causes low down
time loss should be kept as a non-permanent store.

9 Wrench is one of the disposal materials in maintenance
store.

10 Machine daily inspection is normally performed by the
maintenance man who is responsible for that machine.



Question 2. Select optimum answers. (10

points)

Q Answer

1 a b c d

2 a b c d

3 a b c d

4 a b c d

5 a b c d

6 a b c d

7 a b c d

8 a b c d

9 a b c d

10 a b c d

Questions
1. Education and training is included in which

phaseofTPM
a. Preparation phase
b. Kick off phase
c. Execution phase
d. Maintaining and development phase

2. Which answer is NOT related to OEE?
a. Machine setup time
b. Speed loss of machine
c. Training time of maintenance man
d. No correct answer

3. TPM Excellent Award is included to which
phase ofTPM implementation?

a. Preparation phase
b. Kick off phase
c. Execution phase
d. Maintaining and development phase

4. Which country is an origin ofTPM concept?
a. England
b. Germany
c.USA
d.Japan

5. Which type of maintenance material should
be controlled by 2-bins method?

a. Gearbox
b. Gear lubrication oil
c. Conveyor belt
d. Rubber washer

6. Which group of maintenance material is
included "Drills"?

a. mechanical spare part
b. Electrical spare part
c. Machine tools
d. Disposal material

7. Which type of maintenance organization is
suited to be applied for the case where the
equipment for plural products series exists in
the large-scale plant?
a. Compromised type
b. Area type
c. Centralized type
d. No correct answer

8. The decentralized maintenance organization
is suitable for the organization that .

a: maintenance man and machine operator
can work together

b: needs high skill technician.
c: has a few number of technicians
d : area for maintenance service are relatively
large

9. Which type of maintenance material should
NOT be controlled by 2-bins method?

a. Metal ring
b. Pivot
c. Spanner Wrench
d. No correct answer

10. Which answer is NOT an advantage of
decentralized maintenance organization?

a. Fast access of maintenance man
b. Maintenance man has good relationship with
machine operator
c. Maintenance man has more free time
d. High skill of maintenance man



Question 3. Answer questions in table "B" by using the words in table "A" only. Some
words can be used more than once. Some words may not be used. (1 point each, total to
points)

ABC Circuit CM
breaker

FIFO MTBF MTTR

Permanent Money Spanner
store

2 bins Non TPM
permanent
store

Relay MP Gearbox

EOQ APQ JIPM

IRR SAP Screw

QMS PLC Google.com

Bolts Switch CMMS

No Question Answer

I The expensive materials
with low downtime loss
shall belong under this
type of stores.

2 The maintenance tools

3 The system that is
designed for maintenance
management by using
information technology in
computer.

4 This maintenance type is
firstly introduced in
Nippon Denso.

5 The article prepared
against sudden failure
shall belong under this
type of stores

6 Mechanical spare part

7 One example of
maintenance management
programs

8 The life-predictable
articles with low annual
frequency of use shall
belong under this type of
stores.

9 It provides an award for
the organization that
demonstrates good
maintenance management.

10 These assessments relate
to overall equipment
effectiveness.



Question 4 Lotus supermarket desires to establish TPM maintenance system in the store.

You are assigned to be a member of the team. Please answer these following questions.

All data can be assumed where necessary. (20 points)

1. What are the machines defined in "A" class? (Give 5 machines) (5 points)

2. Define a TPM policy (5 points)

3. Design the suitable maintenance organization (5 points)

4. Design Breakdown and Preventive procedure? (5 points)



Ouestion# 1 2 3 4 5 6 7 8 9 Total

Full score 2 3 3 4 4 12 3 10 9 50

Score

3. (3 points) Inspections are generally classified by method, contents, and purpose.
What are three types of inspection? Explain



Student name : code : .

4. (4 points)Draw a table to show your design of inspection standard.



5. (4 points) Explain concept of initial control based on figure below.
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Student name : code : .

Liquid penetrant inspection



7. (3 points) List the other methods of non-destructive testing (NDT) that was not
shown in question 6.



8. (10 points) CNC machine was used to make a product 6 day a week. The average

production rate is 1400 pieces per week. The sale price of product is 1500 baht per piece

and the profit is 400 baht each. The machine deterioration has occurred resulting in

decreasing the productivity rate at 50 pieces per week whereas defect was found 45 pieces

per week. The sale price of defected product is 1300 baht per piece. The maintenance

manager would like to completely repair the CNC machine within 1 day however he still

does not know how often to repair. As an engineer, please give the information to the

manager for helping him to make the right decision based on 6 weeks of prediction.

Table below shows the amount of payment to repair (1000 baht). The longer period to

repair, the higher cost to pay.

Number of weeks 1 2 3 4 5 6

Payment to repair (1000 baht) 20 30 40 50 60 70

1

2

3

4

5

6



9. (9 points) In a small machine shop, there are 3 types of main machine including 7 turning

machines, 5 milling machines, and 3 drilling machines. There is no organization chart, no

machine history, and etc. As an engineer, explain in details how to apply preventive

maintenance (starting from the beginning until obtaining the output) to this machine shop.


