
C h a p t e r  4
A n a ly ze  p ro b lem s an d  ca u ses  o f  b rea k d o w n

This chapter is studying about problem and cause of breakdown in the part and 
collect data for improve maintenance system. By analysing data carefully the result is 
very useful to set up the preventive maintenance system. At first the data would be 
separated in to groups and It will be a guide for improves the system in the future. The 
data can be analyzed into three ways;

1. Problem and cause of breakdown in each part of each machine.
2. Detail of each changing part.
3. Mean time between failure (MTBF)

4.1 Problem and cause of breakdown in each part of each machine
This thesis scopes in only milk container 200 c.c. Production line. In this 

production line is separated in to four types of machine.
The first machine type is double station blow molding machine with triple die 

head. It have three machines are using in this line there are B 16, B25, and B26.
Second type of the machine IS cutting machine in this line is used three units there 

are C l6, C25, and c  26.
The third type is silk screen printing machine. In this process are used four units 

there are A 2, A 3, A 5, and A 6.
The last one is oven it has four units of oven there are o  2, o  3, o  5, and o  6.
After study the manual of the machine, interview with experts of maintenance 

section and collecting maintenance data found that the cause and breakdown part in each 
type of the machine could be separated in to many cases as show in Table 4.1, 4.2, 4.3, 
and 4.4
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unit Problem Cause
1. Mold Carriage o-ring
2. Mold Clamp Oil leak limit switch break, out of

Carriage not move or position, dirty
Mold not clamp valve stuck, solenoid bum 

relay breakdown
3. Blow pin Oil leak o-ring

Blow pin not move limit switch break, out of 
position, dirty 
valve stuck, solenoid bum 
relay breakdown

4. Hydraulic flow tube Oil leak, tube break Use high pleasure
system Oil temperature to high 

overuse
5. Hydraulic pump Noisy Low oil level

Oil leak Oil filter damage 
Oil mix with water 
Oil to hot 
Incorrect oil type 
o-ring lose 
seal leak

6. Heater & Die head Burnout Heater band not tight to 
zone surface or dirty

Not hot Wire cut, plug out 
Temp, control lose

7. Air breather Stuck, noisy Dirty
8. Cuter Stop Air cylinder seal leak

Useless Knife dirty or chip 
Limit switch lose 
Relay lose

9. Relief valve Stuck Dirty
Noisy Pin bend

Solenoid valve bum
10. Oil cooler system Heat Dirty
11. Pressure reduce valve Stuck Dirty

Noisy Pin bend
Solenoid valve bum

12. Drive coupling Break Over use
Noisy Unfit

Out of position
13. Mam motor Stop, noisy Bearing dead
14. Screw gear box Noisy Bearing dead 

Low oil level 
Hydraulic oil dirty

T able 4.1 : C au se and breakdow n part o f  b lo w  m old in g  m achine.
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The cause and breakdown part in each type of the cutting machine can be
separated in to many cases as show in Table 4.2

Part Problem Cause
1. Knife Not sharp Over use 

Chip
2. Belt Sleep Over use
3. Motor Noisy Bering dead

Table 4.2: Cause and breakdown part of cutting machine.

Bearing

Figure 4.1: Picture of cutting machine
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The cause and breakdown part in each type of the silk screen printing machine
can be separated in to many cases as show in Table 4.3

Part Problem Cause
1. Air filter Stuck Dirty
2. Flame treatment system Not work Gas or air control valve 

dirty
Limit switch lose or out of 
position
Flame head dirty

3. Motor noisy Bearing dead
4. Conveyor Move slower 

Stuck, Bend
Overload some ting stack 5 
baring dead, belt lose 
Movement System dirty, 
spring lose

5. Printing set Squeegee move slower 
Squeegee stuck

Air cylinder seal leak 
Limit switch lose or out of 
position

Table 4.3: Cause and breakdown part of silkscreen-printing machine.

Figure 4.2: Picture of silk screen printing machine
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F ig u re  4 .3 : P ic tu re  o f  a ir  f i l te r  in  s i lk  s c re e n  p r in tin g  m a c h in e

M o to r  b e a r in g

Figure 4.4: Picture of motor in silk screen printing machine
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F ig u r e  4 .5 :  P ic tu r e  o f  l im it  s w i tc h  in  s i lk  s c re e n  p r in t in g  m a c h in e

Figure 4.6: Picture of flame treatment system in silk screen printing machine
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S p r in g

M o v in g  s ta in le s s  b a r

F ig u r e  4 .7 : P ic tu r e  o f  c o n v e y o r  s y s te m  in  s i lk  s c re e n  p r in t in g  m a c h in e

Figure 4.8: Picture of Squeegee system in silk screen printing machine
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The cause and breakdown part in each type of the oven can be separated in to
many cases as show in Table 4.4

P a r t P ro b le m C a u s e

1. C o n v e y o r C h a in  s l ip s  o u t  o f  g e a r P in  j o i n t  o f  c h a in  b e n d  
C h a in  d ir ty

2. H e a te r N o t  w o rk I n s u la to r  p e a l  o u t  a n d  w ire  
g r o u n d
T e m p , c o n t r o l  lo s e  
H e a te r  b u m

3. B lo w e r S to p , n o is y B e a r in g  d e a d  
W ire  c u t

T a b le  4 .4 : C a u s e  a n d  b r e a k d o w n  p a r t  o f  o v e n .

Figure 4.9: Picture of oven
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T e m p  c o n t r o l l e r

M o to r  o f  b lo w e r

F ig u r e  4 .1 0 :  P ic tu r e  o f  te m p  c o n t r o l l e r  a n d  m o to r  b lo w e r  in  o v e n

B lo w e r

H e a te r

Figure 4.1 ใ : Picture of heater and blower in oven
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F ig u r e  4 .1 2 :  P ic tu re  o f  c h a in  a n d  p in  in  o v e n
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F ro m  d a ta  in  to p ic  4 .1  ( P r o b le m  a n d  c a u s e  o f  b r e a k d o w n  in  e a c h  p a r t  o f  e a c h  
m a c h in e )  i t  c a n  a n a ly z e  d e ta i l  o f  e a c h  c h a n g in g  p a r t  th a t  r e q u i r e  p r e v e n t iv e  m a in te n a n c e  
p la n .  T h e  d e ta i l  o f  e a c h  p a r t  is  s e p a r a te d  in  to  d i f f e re n c e  ty p e  o f  t h e  m a c h in e . A n d  e a c h  
ty p e  o f  th e  m a c h in e  is  c o m p o s e d  o f  m a n y  u n its . In  th e  s a m e  t im e  e a c h  u n i t  is  c o m p o s t  o f  
m a n y  p a r ts  a n d  e a c h  p a r t  is w o rk in g  in  d if f e r e n c e  fu n c t io n . T h e  p a r t  m a y  u s e  th e  s a m e  
ty p e  b u t  it  w o rk s  in  d i f f e r e n c e  p la c e . T h e  p a r t  is  a s s e m b ly  w ith  m a n y  s m a ll  p a r ts  th a t  
d i f f e r e n t  ty p e  a n d  s iz e .  T h e  f ir s t  m a c h in e  th a t  th is  th e s is  w ill  s h o w  th e  d e ta i l  is  b lo w  
m o ld in g  m a c h in e .  T h e  ta b le  is s e p a r a te d  in  to  th r e e  s e c t io n s .  T h e  f ir s t  s e c t io n  is  g r o u p in g  
th e  p a r ts  th a t  w o r k in g  in  th e  s a m e  u n i t  o f  th e  m a c h in e . S e c o n d  is t h e  p a r t  th a t  w o rk in g  in  
th e  s a m e  f u n c t io n .  A n d  th e  la s t  o n e  is  g r o u p in g  th e  s m a ll  p a r t  th a t  a s s e m b l in g  in  to  th e  
f u n c t io n  p a r t. F o r  th e  b lo w  m o ld in g  m a c h in e  c a n  s e p a r a te  th e  u n i t  o f  m a c h in e  in  to  
th i r t e e n  g r o u p s .  A t th e  s a m e  t im e  in  e a c h  u n i t  is  c o m p o s t  w i th  m o r e  th a n  o n e  p a r t. A n d  
e a c h  p a r t  is a s s e m b l in g  w ith  m a n y  ty p e  a n d  s iz e  o f  s m a ll  p a r t.

T h e  d e ta i l  th a t  is  s h o w in g  in  th is  c h a p te r  is n o t  g a th e r in g  a l l  o f  th e  p a r t  o f  th e  
m a c h in e .  T h is  th e s is  is b r in g in g  o n ly  th e  p a r ts  th a t  h a v e  r e c o r d  o f  b r e a k  d o w n  in  th r e e  
y e a r s  o r  s o m e  v e ry  im p o r ta n c e  p a r ts . In  th e  s a m e  w a y  s o m e  p a r ts  a r e  n o t  r e c o r d e d  in  
th r e e  y e a rs  o r  o n ly  o n e  t im e  d u r in g  th r e e  y e a rs . A n d  th o s e  b re a k s  d o w n  p a r t  n e v e r  h a p p e n  
to  o th e r s  m a c h in e .  F o r  th e  c u t t in g  m a c h in e , s i lk  s c re e n  p r in t in g  m a c h in e ,  a n d  o v e n  a re  
u s e d  th e  s a m e  c o n c e p t  in  o r d e r  to  g a th e r in g  th e  d a te . T h e  b lo w  m o ld in g  m a c h in e  m a y  
h a v e  m a n y  d e to i l  b e c a u s e  it  c o m p l ic a t e  m a c h in e  a n d  h a s  m a n y  f u n c t io n . T h e  m a c h in e  c a n  
p r o d u c t  a b o u t  7 2 0 0  s h o ts  in  o n e  d a y  a n d  o n e  s h o r t  w ill  g e t  6  p ie c e s  o f  m ilk  c o n ta in e r .  O s  
it c a n  p r o d u c e  m o r e  th a n  4 0 ,0 0 0  p ie c e s  in  2 4  h o u r s .  T h e  s e c o n d  c o m p l ic a t e  m a c h in e  is 
p r in t in g  m a c h in e .  It is  n o t  m u c h  c o m p l ic a te  a s  th e  f irs t  o n e  b u t  q u i te  c o m p l ic a te  in  
p r in t in g  u n i t  e s p e c ia l ly  in  S q u e e g e e  p a rt. I t c a n  p r in t  a b o u t  2 ,5 0 0  p i e c e s  p e r  h o u r . T h e  
th i r d  is  o v e n . T h e  o v e n  is  w o rk  w ith  p r in t in g  m a c h in e  in  o r d e r  to  c u r e  c o lo r  a f te r  p r in te d . 
A n d  th e  la s t  o n e  is  c u t t in g  m a c h in e .  I t  is  n o t  c o m p l ic a te  b u t  q u i te  d i f f ic u l t  to  s e t  th e  
p o s i t i o n  o f  th e  b a r  a n d  s h a rp  th e  s ta in le s s  k n ife . A ll d e ta il  in  e a c h  p a r t  o f  e a c h  m a c h in e  is 
s h o w in g  in  T a b l e  4 .5 ,  4 .6 , 4 .7 , a n d  4 .8

4.2 Detail of each changing part.
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The detail of changing part in each unit of blow molding machine is showing in Table 4.5
Unit Part Type

1. Mold Carriage Hydraulic carriage slider ring 
seal lew 1000 
o-ring 55mmx3mm 
DAS 50.40/1 
Relay LY2 220VAC 
solenoid valve (220 V) 
seal l”xl g”x^

2. Mold Clamp Hydraulic clamp o-ring 38mmxl.78mm 
seal kw 1000 
DAS 40.30/1 
Relay LY2 220VAC 
solenoid valve (220 V)
seal l ”x l - ”x—8 16

3. Blow pill Hydraulic blow pin sealkw 1000 
o-ring 38mmxl .78mm
DAS 40.30/1 
Relay LY2 220VAC 
solenoid valve (220 V)
seal r x l ^ ’x ^ ”

4. Hydraulic flow tube system Clamp. Carriage. Blow pin 
Pump out Pump in. Cooling

Hydraulic tube 3/8" 
Hydraulic tube 1/4"

5. Hydraulic pump pump o-ring 1 50mmx3mm 
seal 30x43

6. Heater & Die head Heater baud 
Tempter control 
Relay

380 V 5000 พ
In 3-32V Out 240VAC 25A

7. Flow control system Flow control valve Pin stainless 0  5mmX21.4mm solenoid valve (220V)
8. Cutter Air cylinder 

Cutting system
Air seal 24x32x5 
Stainless knife 
Relay LY2 220VAC 
Limit switch

9. Relief valve pin valve 
solenoid valve Pin stainless 0  5mmX21.4mm 

solenoid valve (220V)
10. Oil cooler system Copper tube V ”
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11. Pressure reduce system Pressure reduce valve Pin stainless 0  5mmX21.4mm 
solenoid valve (220V)

12. Drive coupling coupling 10 Hp 4”
13. Main motor bearing Bearing 6310
14. screw gear box gear box set Bearing 32312 

Bearing 6309 
Bearing 6310 
Bearing 6311 
Bearing 6312
Oil seal 5 5mmX75mmX 10mm

T a b le  4 .5 : D e ta i l  p a r ts  o f  b lo w  m o ld in g  m a c h in e .

T h e  d e ta i l  o f  th e  c h a n g in g  p a r t  in  e a c h  u n i t  o f  c u t t in g  m a c h in e  is s h o w in g  in
T a b le  4 .6 .

Unit Part Type
1. C u t te r K n ife S ta in le s s  s till 1 .5 ” x l 2 ”
2. C o n v e y o r B e l t 2 .5 x 1 2 5  L a
3. M o to r B e r in g 6003

T a b le  4 .6 : D e ta i l  p a r ts  o f  c u t t in g  m a c h in e
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T h e  d e ta i l  o f  t h e  c h a n g in g  p a r t  in  e a c h  u n i t  o f  s i lk  s c r e e n  p r in t in g  m a c h in e  is  
s h o w in g  in  T a b le  4 .7

Unit Part Type
1. A i r  f i l te r f i l te r Vi”
2. F la m e  t r e a tm e n t  s y s te m A ir  c o n tro l  v a lv e  s y s te m  

F la m e  h e a d

A ir  v a lv e  
L im i t  s w i tc h  
8 ”

3. M o to r B e a r in g 6 0 0 4  2 Z
4 . C o n v e y o r M o v in g  s ta in le s s  b a r  

M o to r  b e a r in g  
S p r in g  
B e l t

0  1 0 m m X 3 5 0 m m  
6 0 0 4  2 Z  
1 0 m m 2 m m

5. P r in t in g S q u e e g e e  s y s te m S e a l 1 4 x 2 2 x 4  
L im i t  s w i tc h

T a b le  4 .7 : D e ta i l  p a r ts  o f  s i lk s c re e n -p r in t in g  m a c h in e .

T h e  d e ta i l  o f  th e  c h a n g in g  p a r t  in  e a c h  u n i t  o f  o v e n  is s h o w in g  in  T a b le  4 .8

Unit Part Type
C o n v e y o r C h a in  p in P in  0  5 m m X 5 5 m m
H e a te r H e a te r 3 8 0 A C V  5 0 0 0 W a t t

T e m p e r a tu r e  c o n tr o l le r E  5 A  2 2 0  V
H e a t  r e s i s ta n c e  in s u la to r 1 0 m m

B lo w e r B e a r in g 6 0 0 0  2 Z
w ire l x l . 5 s q m m

Table 4.8: Detail parts of oven.
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T h e  c a u s e s  o f  b r e a k d o w n  in  e a c h  ty p e  o f  B lo w  m o ld in g  m a c h in e  a re  s h o w in g  in  
T a b le  4 .9 .

T y p e C a u s e  o f  b r e a k d o w n
1. s l i d e r  r in g
2. D A S  5 0 .4 0 /1

1. D ir ty
2 . o v e r  u s e

1. s e a l  k w  1 0 0 0
2. o - r in g  5 5 iy m x 3 m m
3. s e a l l ” x l g ” x y ^

4 . o - r in g  1 5 0 m m x 3 m m
5. s e a l  3 0 x 4 3  
6  A ir  ร 03.1
7. O il  s e a l  5 5 m m X 7 5 m m X 1 0 m m

1. O v e r  u s e
2. h y d r a u l ic  o il to  h o t

2. s o l e n o id  v a lv e  (2 2 0  V )
3. T e m p te r  c o n t r o l
4. H e a te r  b a n d
5. L im i t  s w i tc h
6. C o u p l i n g 4 . 5 ” x l . 5 ”

1. O u t o f  p o s i t io n
2. O v e r  u s e
3. D ir ty

1. H y d r a u l ic  t u b e  3 /8 ”
2. H y d r a u l ic  t u b e  1 /4 ”

1. O v e r  u s e
2. h ig h  p re s s u re

1. P in  s ta in le s s  0  5 m m X 2 1 ,4 m m
2. S ta in le s s  k n i f e
3. C o p p e r  tu b e
4. B e a r in g

1. O v e r u s e

T a b le  4 .9 : C a u s e s  o f  b r e a k d o w n  in  e a c h  ty p e  o f  B lo w  m o ld in g  m a c h in e .

T h e  c a u s e s  o f  b r e a k d o w n  in  e a c h  ty p e  o f  c u t t in g  m a c h in e  a re  s h o w in g  in  T a b le
4 .1 0 .

T y p e C a u s e  o f  b r e a k d o w n
K n ife  S ta in le s s  s t i l l  1 .5 ” x l 2 ” 1. o u t  o f  p o s i t io n

2. o v e r  u s e
B e l t  2 .5 x 1 2 5  L a 1. o v e r  u s e

2 . d ir ty
B e r in g 1. o v e r  u s e

T a b le  4 .1 0 :  C a u s e s  o f  b r e a k d o w n  in  e a c h  ty p e  o f  c u t t in g  m a c h in e .
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T h e  c a u s e s  o f  b r e a k d o w n  in  e a c h  ty p e  o f  s i lk  s c r e e n  p r in t in g  m a c h in e  a re  
s h o w in g  in  T a b l e  4 .1 1 .

T y p e C a u s e  o f  b r e a k d o w n
1. F i l t e r  y2"
2. F la m e  h e a d  8 ”
3. A ir  v a lv e
4. M o v in g  s ta in le s s  b a r  0  10 m m X 3  5 0 m m
5. S p r in g
6. B e l t  ~

1. d ir ty
2 . o v e r  u s e

1. L im i t  s w i tc h 1. O u t o f  p o s i t i o n
2. O v e r  u s e
3 . D ir ty

1. B e a r in g
2. M o to r  b e a r in g

1. o v e r  u s e

1. S e a l 1. D ir ty
2 . o v e r  u s e
3 . h ig h  p r e s s u r e

T a b le  4 .1 1 :  C a u s e s  o f  b r e a k d o w n  in  e a c h  ty p e  o f  s i lk  s c re e n  p r in t in g  m a c h in e .

T h e  c a u s e s  o f  b r e a k d o w n  in  e a c h  ty p e  o f  o v e n  a re  s h o w in g  in  T a b le  4 .1 2 .

T y p e C a u s e  o f  b r e a k d o w n
1. C h a in  p in  P in  0  5 m m X 5 5 m m 1. d ir ty
2. H e a te r  3 8 0 A C V  5 0 0 0 W a t t 2 . o v e r u s e
3. T e m p e r a tu r e  c o n tro l

1. H e a t  r e s i s ta n c e  in s u la to r  10 m m 1. o v e r u s e
2. w ire 2 . s c ra tc h
1. B e a r in g 1. o v e r  u se

Table 4.12: Causes of breakdown in each type of oven.
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4.3 Mean time between failure (MTBF)

T h e  d a ta  o f  M e a n  t im e  b e tw e e n  fa i lu re s  is  v e ry  u s e fu l .  I t  c a n  b e  a s  a  g u id e  in  
o r d e r  to  s e t  u p  th e  p r e v e n t iv e  m a in te n a n c e  s c h e d u le  a n d  it  c a n  c a lc u la te  b y  th e  fo rm u la .

M T B F =  Productive (tim e)
No.breakdoM’n

S a m p le  o f  t h e  r e c o r d  o f  lo s s  o p p o r tu n i ty  in  w a i t in g  fo r  m a in te n a n c e  d u r in g  J u ly  
2 0 0 1  to  D e c e m b e r  2 0 0 1  th a t  r e a r r a n g e d  in  o r d e r  to  c a lc u la te  M T B F  is  s h o w in g  a s  f o l lo w

D a te  2 0 0 1 M a c h in e C a u s e
N o .

J u ly  1 B 2 5 R e la y  c o n tr o l  m o ld  2  o p e n  b r e a k d o w n
3 B 1 6 M o ld  1 n o t  m o v e  l im i t  s w i tc h  lo o s e

B 2 5 C le a n  d ie  h e a d
12 B 2 6 M o ld  1 s to p  c a u s e  o f  l im i t  s w itc h  n o t  t ie
15 B 1 6 H y d r a u l ic  t u b e  m o ld  1 o p e n  le a k

B 2 6 M o ld  h e a t  c le a n  c o o l in g  s y s te m
19 B 2 6 C h a n g e  h y d r a u l ic  o i l

B 2 6 C le a n  d ie  h e a d
2 0 B 1 6 H y d r a u l ic  tu b e  o p e n  m o ld  2 le a k  a t  n ig h t
2 4 B 2 5 M o ld  h e a t  c le a n  c o o l in g  s y s te m
2 5 B 2 5 M a c h in e  h e a t  c le a n  c o o l in g  s y s te m
2 6 B 1 6 H y d r a u l ic  c y l in d e r  m o ld  s w in g  le a k
2 7 B 2 5 M o ld  m o v e m e n t  n o t  s m o o th

B 1 6 M o to r  s c r e w  s to p  b e c a u s e  w ire  s h o r t  c i r c u i t
3 0 B 2 6 C o il  c o n tr o l  b lo w  p in  b r e a k d o w n

A u g u s t  2 B 1 6 M o to r  b u m  o u t
3 B 2 5 K n if e  s y s te m  e r ro r  a t  n ig h t
4 B 2 6 H y d r a u l ic  t u b e  o p e n  m o ld  le a k
7 B 2 5 C h a n g e  s e a l  o f  c u t t in g  c y l in d e r
8 B 1 6 H y d r a u l ic  c y l in d e r  b lo w  p in  le a k
17 B 1 6 C h a n g e  P u m p  m o to r  s c re w
18 B 2 6 M o ld  h e a t  c le a n  c o o l in g  s y s te m
2 4 B 1 6 H y d r a u l ic  c y l in d e r  b lo w  p in  le a k  a t  n ig h t

B 1 6 I n v e r te r  b r e a k d o w n  a t  n ig h t
2 8 B 1 6 H e a te r  z o n e  5 ,6  b r e a k d o w n
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31 B 2 6 C h a n g e  a i r  v a lv e
B 2 5 H y d r a u l ic  c y l in d e r  b lo w  p in  le a k

S ep tem b er 1 B 1 6 H y d r a u l ic  tu b e  o p e n  m o ld  1 le a k  a t  n ig h t
3 B 2 6 C le a n  d ie  h e a d
4 B 2 6 C h a n g e  k n ife
9 B 2 6 C le a n  p in  d ie

13 B 1 6 P u m p  m o to r  h y d r a u l ic  n o is y  h y d r a u l ic  o i l  lo w  le v e l
14 B 2 6 C h a n g e  k n ife
16 B 2 5 C h a n g e  v a lv e  c o n t r o l  m o v e m e n t  s y s te m
21 B 2 5 H y d r a u l ic  tu b e  o p e n  s w in g  le a k  (m o ld  2 )
2 3 B 2 6 H e a te r  z o n e  2  s h o r t  c i r c u i t  m a c h in e  s h u td o w n  a t  n ig h t
2 5 B 2 6 C h a n g e  c o i l  b lo w  p in
2 6 B 1 6 C h a n g e  c o i l  c u te r
2 7 B 2 6 C h a n g e  c o i l  m o ld  o p e n  m o ld  2
2 9 B 2 6 H y d r a u l ic  c y l in d e r  m o ld  s w in g  le a k

O c to b e r  10 B 1 6 C h a n g e  p lu g  h e a te r  z o n e  5
13 B 2 6 C h a n g e  b lo w  p in
17 B 1 6 M o ld  h e a t  c le a n  c o o l in g  s y s te m
2 0 B 1 6 C h a n g e  s e a l in  b lo w  v a lv e
21 B 1 6 C h a n g e  s o le n o id  r e le a s e  v a lv e
2 4 B 1 6 R e la y  c o n tr o l  b lo w  p in  b re a k d o w n  a t n ig h t

N o v e m b e r  2 B 2 6 C h a n g e  c o i l  b lo w  p in  m o ld  1
B 2 5 H y d r a u l ic  c y l in d e r  m o ld  o p e n  le a k  (m o ld  2 )

3 B 1 6 K n ife  b re a k
15 B 2 6 H y d r a u l ic  tu b e  o p e n  m o ld  ( m o ld  2 ) le a k
16 B 1 6 K n ife  b re a k  a n d  m o ld  h e a t  a t  n ig h t
2 4 B 1 6 M o ld  2  n o t  m o v e  re la y  b re a k d o w n

D ecem b er 7 B 1 6 H e a te r  z o n e  d ie  h e a d  b re a k d o w n
11 B 2 5 F ix  k n if e
18 B 2 6 C h a n g e  p in  r e le a s e  v a lv e
19 B 1 6 M o ld  2  n o t  o p e n  c o n tr o l  s y s te m  b r e a k d o w n

B 2 6 C h a n g e  b lo w  v a lv e
23 B 1 6 C le a n  d ie  h e a d
2 5 B 2 5 R e la y  c o n t r o l  c u t te r  b re a k d o w n

Table 4.13: Sample cause of breakdown in Blow molding machines



D a te  2 0 0 1 M a c h in e C a u s e
N o .

J u ly  9 C 2 6 C h a n g e  b e l t
11 C 2 6 F ix  c o n tr o l  b a r  a t  n ig h t
17 C 2 5 F ix  c o n tr o l  b a r
2 5 C 2 5 M o to r  b a r in g  b r e a k d o w n

A u g u s t  7 C 2 5 C h a n g e  k n if e
10 C 2 6 C o n tr o l  b a r  b e n t
15 C 1 6 C h a n g e  b e l t
3 0 C 2 5 C h a n g e  b e l t

S ep te m b e r 7 C 1 6 f ix  c o n tr o l  b a r
17 C 2 5 c le a n  b e l t  &  k n ife

O c to b e r

N ovem ber 13 C 2 6 C h a n g e  k n ife
2 9 C 2 6 C h a n g e  b e l t

Decem ber 2 0 C 1 6 C h a n g e  b a r in g

T a b le  4 .1 4 :  S a m p le  c a u s e  o f  b r e a k d o w n  in  C u t te r  m a c h in e s



D a te  2 0 0 1 M a c h in e
N o .

C a u s e

J u ly  3 A  2 C h a n g e  a i r  & g a s  tu b e
2 6 A 3 A ir  c y l in d e r  b r e a k d o w n  a t  n ig h t
2 7 A  5 A ir  c y l in d e r  s tu c k  c le a n  th e  c y l in d e r

A u g u s t  1 A 3 C h a n g e  b a r in g  c o n v e y o r  s y s te m
15 A 2 C le a n  F la m e  s y s te m
19 A  6 C h a n g e  s p r in g  o f  c o n v e y o r  s y s te m
2 9 A  5 C le a n  F la m e  s y s te m

September 14 A 3 C h a n g e  s p r in g  o f  c o n v e y o r  s y s te m
18 A  2 R a c k  o f  c o n v e y o r  s y s te m  b e n t
2 7 A  6 C le a n  A ir  c y l in d e r

O c to b e r  6 A  2 F ix  A ir  c y l in d e r
21 A 3 C h a n g e  b a r in g  m o to r

Novem ber 11 A  2 A ir  c y l in d e r  b r e a k d o w n  a t n ig h t
14 A 3 C h a n g e  s p r in g  o f  c o n v e y o r  s y s te m
23 A  5 B e l t  b r e a k d o w n  a t n ig h t

Decem ber 2 A  6 C h a n g e  a ir  & g a s  tu b e
7 A  5 C h a n g e  c o n v e y o r  b a n n g

13 A 3 B e l t  b r e a k d o w n
2 0 A  5 C h a n g e  s p r in g  o f  c o n v e y o r  s y s te m
2 8 A  2 F ix  R a c k  o f  c o n v e y o r  sy s te m

T a b le  4 .1 5 :  S a m p le  c a u s e  o f  b r e a k d o w n  in  S ilk  s c re e n  m a c h in e s .
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D a te  2 0 0 1 M a c h in e C a u s e
N o .

J u ly  6 0 3 C h a in  s l ip  o u t  o f  g e a r
9 0 2 C h a in  s l ip  o u t  o f  g e a r
10 0 2 C h a n g e  b a r in g  c h a in  g e a r
19 0 6 T e m p e r a tu r e  c o n t r o l  b re a k d o w n
2 2 0 2 C h a in  s l ip  o u t  o f  g e a r

A u g u s t  18 0 2 C h a in  c u t  o f f
2 7 0 3 H e a te r  b r e a k d o w n  a t  n ig h t

September 12 0 3 C h a in  s l ip  o u t  o f  g e a r
2 4 0 2 H e a te r  s h o r t  c i r c u i t

O c to b e r  11 0  5 O v e n  b u m

N o v e m b e r  4 0 2 H e a te r  s to p  f u s e  b u m

D e c e m b e r  1 0 6 C h a in  c u t  o f f
9 0  5 H e a te r  s to p  f u s e  b u m

T a b le  4 .1 6 :  S a m p le  c a u s e  o f  b r e a k d o w n  in  O v e n

T h e  S a m p le  o f  th e  r e c o r d  o f  lo s s  o p p o r tu n i ty  in  w a i t in g  fo r  m a in te n a n c e  d u r in g  
J u ly  2 0 0 1  to  D e c e m b e r  2 0 0 1  th a t  r e a r r a n g e d  in  o rd e r  to  c a lc u la te  M T B F  is g a th e r in g  
f ro m  th e  d a i ly  r e p o r t  o f  e a c h  m a in te n a n c e  te c h n ic ia n . I t  m a y  m is s  s o m e  d a ta  b e c a u s e  
s o m e  t im e  th e  t e c h n i c ia n  w a s  f ix in g  it  b u t  h e  fo rg e ts  to  re c o rd .
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T h e  d a ta  o f  M e a n  t im e  b e tw e e n  f a i lu re s  is  v e r y  u se fu l . I t  c a n  b e  u s e d  a s  a  g u id e  in  
o r d e r  to  s e t  u p  th e  p r e v e n t iv e  m a in te n a n c e  s c h e d u le .  In  th is  th e s is  u s e  tw e lv e  m o n th s  o f  
d a ta  in  o r d e r  to  c a lc u la te  th e  M e a n  t im e  b e tw e e n  fa i lu re  v a lu e s .  A n d  th e  d a ta  o f  
p r o d u c t iv e  t im e  in  e a c h  s a m p lin g  m a c h in e  c o m e  f ro m  p r o d u c t io n  d e p a r tm e n t .  I t  m ig h t  
n o t  b e  h u n d r e d  p e r c e n t  c o r re c t. T h e  v a lu e  o f  p r o d u c t iv e  t im e  in  e a c h  m a c h in e  is  a s  
fo llo w :

B 1 6  =  4 3 9 9 7 8  m in .,  B 2 5  =  4 4 2 1 8 5  m in ., B 2 6  -  4 4 7 6 9 2  m in .,
C 1 6  =  4 3 9 9 5 8  m m ., C 2 5  =  4 4 0 5 1 0  m in ., C 2 6  =  4 4 6 1 8 2  m in .,
A 2 -A 3 , 0 2 - 0 3  = 4 4 1 3 6 7  m in .,  A 5 -A 6 , 0 5 - 0 6  =  4 4 1 2 8 3  m in .,

T h e  n u m b e r  o f  w o rk in g  life  t im e  in  th e  p a r ts  o f  th e  b lo w  m o ld in g  m a c h in e  th a t  
c a n  b e  c a lc u la t e  b y  M T B F  f o rm u la  a r e  s h o w in g  in  T a b le  4 .1 7

D e ta i l  o f  e a c h  c h a n g in g  p a r t M T B F  (m in .)
B 1 6 B 2 5 B 2 6

1. C a r r ia g e
1.1 Hydraulic cylinder

a) slider ring 4 3 9 9 7 8 4 4 2 1 8 5 4 4 7 6 9 2
b) DAS 50.40/1 4 3 9 9 7 8 4 4 2 1 8 5 4 4 7 6 9 2
c) O-ring 55mm\3mm 2 1 9 9 8 9 2 2 1 0 9 2 .5 4 4 7 6 9 2
d) seal k\v 1000 2 1 9 9 8 9 2 2 1 0 9 2 .5 4 4 7 6 9 2
e) seal l”xl | ”xA- 2 1 9 9 8 9 2 2 1 0 9 2 .5 4 4 7 6 9 2
f) relay 4 3 9 9 7 8 4 4 2 1 8 5 4 4 7 6 9 2
g) solenoid valve 4 3 9 9 7 8 4 4 2 1 8 5 4 4 7 6 9 2

2 .C la m p in g
2.1 Hydraulic cylinder

a) DAS 40.30/1 2 1 9 9 8 9 4 4 2 1 8 5 4 4 7 6 9 2
b) seal lav 1000 2 1 9 9 8 9 2 2 1 0 9 2 .5 2 2 3 8 4 6
c) O-ring 38mnixl.78mm 2 1 9 9 8 9 2 2 1 0 9 2 .5 2 2 3 8 4 6
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d) seal l ”x l  | ”x A - ” 2 1 9 9 8 9 2 2 1 0 9 2 .5 2 2 3 8 4 6
e) relay 2 1 9 9 8 9 4 4 2 1 8 5 2 2 3 8 4 6
f) solenoid valve 2 1 9 9 8 9 2 2 1 0 9 2 .5 4 4 7 6 9 2

3. B lo w  p in
3.1 Hydraulic cylinder

a) sealkw  1000 2 1 9 9 8 9 2 2 1 0 9 2 .5 2 2 3 8 4 6
b) o-ring 38m m xl .78mm 2 1 9 9 8 9 2 2 1 0 9 2 .5 2 2 3 8 4 6
c) seal l ”x l 2 1 9 9 8 9 2 2 1 0 9 2 .5 2 2 3 8 4 6
d) DAS 40.30/1 4 3 9 9 7 8 - -
e) relay 4 3 9 9 7 8 4 4 2 1 8 5 4 4 7 6 9 2
f) solenoid valve - 4 4 2 1 8 5 -

4 . H y d r a u l ic  f lo w  tu b e  s y s te m
4.1 Clamp (Hydraulic tube 3/8”) 4 3 9 9 7 8 2 2 1 0 9 2 .5 4 4 7 6 9 2
4.2Carriage (Hydraulic tube 3/8”) - 4 4 2 1 8 5 4 4 7 6 9 2
4.3Blo\v pin (Hydraulic tube 3/8”) - - -
4.4Pum p out(Hydraulic tube 3/8”) - - -
4.5Pum p in (Hydraulic tube 1/4”) - - -
4.6Cooling (Hydraulic tube i /4 ”) - - -

5. H y d r a u l ic  p u m p
5.1 O-ring 150m m x3m m - - -
5.2 seal 30m m \43m m - - -

6. H e a te r  &  D ie  h e a d
6.1 Heater band 380V  5000พ - - -
6.2 Tem p control - - -
6.3 Relay 4 3 9 9 7 8 4 4 2 1 8 5 4 4 7 6 9 2
6.4 die head - - -

7. F l o w  c o n t r o l  v a lv e

7.1 pin valve (Pin 0  5m m X 21.4mm) 2 1 9 9 8 9 4 4 2 1 8 5 4 4 7 6 9 2
7.2 solenoid valve (220V ) - - -

8. C u te r
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8 .1 Air cylinder seal - - -
8.2 Proximity switch - - -
8.3 Stainless knife 10999.45 9826.33 10411.44
8.4 Relay control - - -

9. Relief valve
9.1 coil of solenoid valve 220V0.2w 439978 442185 447692

10. Oil cooler system - - -
11. Pressure reduce valve

11.1 pinvalvefPin 0  5mmX21.4mm) 87995.6 73697.5 89530.4
11.2 solenoid valve (220 V) - - -

12. Drive coupling - - -
13. Main motor (Bearing) - - -
14. screw gearbox

14.1 Bearing 32312 - - -
14.2 Bearing 6309 - - -
14.3 Bearing 6310 - - -
14.4 Bearing 6311 - - -
14.5 Bearing 6312 - - -
14.6 Oil seal 55mmX75mmX10mm - - -

Table 4.17: MTBF of blow molding machine.

The data of working life in the parts of the cutter are showing in Table 4.18

Detail of each changing part MTBF (hours)
C16 C25 C26

1. Knife (Stainless still 2”x l2”) 8799.16 8637.45 8923.64
2. Belt (2.5x125 La) 36663.16 40046.36 37181.83
3. Motor bearing - 440510 -

Table 4.18: MTBF of cutting machine.
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The data of working life in the parts of silk screen printing machine are showing 
in Table 4.19.

Detail of each changing part MTBF (hours)
A 2 A3 A 5 A 6

1. Air Filter - - - -
2. Flame treatment system

2.1 Flame treatment head (clean) - - - -
2.2 air valve - - - -
2.3 Limit switch - - - -

3. Motor
3.1 Bearing - 441367 - -

4. Conveyor (clean)
4.1 Moving stainless bar 441367 - - -
4.2 Spring 441367 147122.3 220641.5 220641.5
4.3 Bearing 441367 147122.3 220641.5 441283
4.4 Belt 441367 220683.5 220641.5 441283

5. Printing unit
5.1 Squeegee air cylinder Seal 441367 441367 441283 441283
5.2 Limit switch 441367 441367 441283 441283

Table 4.19: M TBF o f silk screen printing machine.
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The data of working life in the parts of oven are showing in Table 4.20

Detail of each changing part MTBF (hours)
0 2 0 3 0 5 0 6

1. Conveyor
1.1 Chain pin (0  5mmX55mm) 441367 441367 441283

2. Heater
2.1 Heater (380ACV 5000Watt) 441367 441367 - -
2.2 Temperature control 441367 441367 - 441283
2.3 Heat resistance sleeve 220683.5 441367 441283 441283

3. Blower
3.1 Bearing 441367 - - -
3.2 wire - - - -

Table 4.20: M TBF o f  oven.
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