
CHAPTER 3

SAMPLE LINE INFORMATION

3.1 General information of line M05.

1. Product information.

Product for this line is oil pump case .Raw material is aluminum die casting (ADC12) and cast 
iron insert (FC20) which made for pressure relief valve inside oil pump case. Figure 3.1 shows 
the oil pump case which machined by sample line.

2. Function.

• Oil pump is used for supplies lubricating oil to all moving parts in the engine. It picks up oil from 
the oil pan. The pump sends oil through the moving parts.

• Pressure relief valves used for prevent excessive oil pressure.

Reverse g e a r set for silent shaft

Oil pump

Figure3.1 Oil pump casing.
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3. Line layout.

Each machining line composes of 4 areas.
1. Raw material storage area
2. Machine area
There are 12 machine for this line, which perform a different 11 processes. Machines line lay out 
as show in figure 3.2.
3. Finished goods storage area.

This area used for keeping stock of after machining product and prepares to transfer to 
store.

4. Inspection area.
A table with the instrument is used for checking and collecting data of product. The objective 
of inspection is to find defect before it occurs by use process control chart. The inspection 
instrument composed of cylinder gage, venier, special gages and plug gage.

No. m a c h in e  n a m e
1 M u lti  d r i l l in g
z M a c h in in g  c e n te r
3 M a c h in in g  c e n te r
4 a u to  ta v
5 A u to  b e n ch  d r i l l
6 P re ss  m a c h in e
7 J ig  a s s e m b ly
a M a c h in in g  c e n te r
9 M a c h in in g  c e n te r
10 W ash ing  m a c h in e
11 L e a k  c h e c k e r
12 A ir  blow

Figure 3.2 Line layout
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4. Machine time and manual time.

Table 3.1 Analyze operation time of line M05

N o . M a c h in e  n a m e M a c h in e  t im e  
(m in )

M a n u a l
t im e
(m in )

1. M u l t i -  d r i l l in g  m a c h in e 1 .3 6 0 .1

2 . V e r t ic a l  m a c h in in g  c e n te r 6 .8 0 .5 3

3 . V e r t ic a l  m a c h in in g  c e n te r 6 .8 0 .5 3

4 . A u t o  ta p  m a c h in e 0 .2 6 0 .3

5 . A u t o  b e n c h  d r i l l 0 .7 5 0 .1

6. P r e s s  m a c h in e 0 .1 2 0 .2

7. J ig  f o r  a s s e m b ly  &  a i r  t o o l 0 0 .3 5

8 . 2 - s id e  m a c h in in g  c e n te r 3 . 6 8 0 .2 1

9 . V e r t ic a l  m a c h in in g  c e n te r 4 .3 0 .2 5

10 . J ig  f o r  a s s e m b ly  
&  a i r  t o o l

0 0 .3 7

1 1 . W a s h in g  m a c h in e 2 .1 0 .1

12 . J ig  f o r  u n a s s e m b le d  &  a i r  
t o o l

0 0 .1 7

13 . L e a k  c h e c k e r 1 .4 3 0 .4

14 . A i r  b lo w 1 .6 0 .4

Table 3.1 shows the operation time of each line between operator and machine. Machine No.2 and 
No.3 is doing the same operation. Objective is to reduce cycle time. The longest machine time is 
machine No.9 (4.3 min)
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5. Standard working time per day. Table 3.2 shows standard working time per day

Table 3.2 standard working time per day.
S h i f t T im e T o ta l  t im e (m in ) B r e a k  t im e (m in ) T o ta l  w o r k in g  t im e (m in )

1 8 . 0 0 -  1 7 .0 0 5 4 0 7 0 4 7 0

2 1 6 . 3 0 -  1 .0 0 5 1 0 7 0 4 4 0

3 0 . 0 0 - 8 . 3 0 5 1 0 7 0 4 4 0

6. Standard time for this product is 4.56 minutes per piece.
7. Standard working day per month are 25 days
8. Maximum capacity per shift at 85% = 83 PCs/shift 

Calculation of maximum capacity
Maximum capacity = average working time/ shift X 85%

Standard time per piece 
= 450 X85% = 83 PCs / shift 

4.56
9. Max capacity per day at 85% = 296 PCs/day
10. Total efficiency in January 98 is 67.8 %

Calculation of total efficiency 
Quantity of product = 2369 pieces 
Total working time = 15969 minutes

Total efficiency = 4.56 / (15969/2369) X100 = 67.8%
11. Labor productivity = Quantity / man(hour) = 2369/ (15969/ 60)= 8.9 pieces / hour

Actual capacity is lower than maximum capacity because lost time from changing cutting tool, 
raw material shortage, lubrication, machine breakdown, adjustment, electrical shutdown and 
quality of raw material.

3.2 Efficiency of line M05.

Average percent of lost time was 18.63 % from January- March ’98, and percent of operation 
time is 81,37%(Figure 3.3). Actual time per piece was 6.4 minutes(Table 3.3) and the standard 
cycle time was 4.56 minute. It can be concluded that the capacity of production line dropped 
from 98 pieces, /shift to 70 pieces / shift. Cause of the longer cycle time, working time must be 
extended to produce more quantity. Figure 3.3 shows the efficiency of line M05 from past data.
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Efficiency of line M05

—♦ — % o f los t t im e  
—ร — % o f w ork ing  tim e

F ig u re  3 .3 E ffic iency  o f line  M 05 fro m  J a n u a ry -M a rc h ’98

T a b le  3 .3  D a ta  o f  ac tua l t im e  fro m  J a n u a ry  -  M arch 1998
JA N F E B M A R A ve ra g e

Q u a n tity 2369 2516 2980 2621
W o rk in g  t im e 15959 15745 18550 16751
A c tu a l tim e 6.73 6.2 6.2 6.4

3.3 Elimination of lost time.
R e fe r  to  ite m  3 .2 , th e  4 sp ec ific  losses  o f sam p le  line can be described  as fo llo w s
1. P la n n e d  dow n t im e

P la n n e d  dow n tim e  fo r  p ilo t com pany com pose o f 10 m inu tes  o f  m o rn in g  m ee ting  and 
20  m in u te s  o f c lean ing  be fo re  fin ish ing  o f w ork.

%  o f p lanned dow n tim e  = p lanned down tim e  = 30 X 1 0 0  = 6 .6 %
T o ta l w ork ing  tim e 450
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2. D ow n t im e  losses
A ccord ing  to  th e  p rob lem s in chapte r 1 (F ig ure  1.5) T o ta l w ork ing  tim e  com pose o f 

o p e ra tio n  tim e  and loss tim e . A ve rag e  firs t 3 m on th  (January  -  M arch) lost tim e  o f line M 05 
w a s  17.5 %  and op e ra tio n  tim e  w as 82 .44%  . Ta b le  3 .4 show s th e  percentage o f lost tim e  
co m p are  w ith  to ta l w ork ing  tim e  from  Janua ry  to  March.

T a b le 3 .4  % L o s t tim e  o f line M 05
Jan Feb M ar

%  Lost tim e 17 19.5 16.2

3 .L ine  ba lanc ing  losses
R e fe r  to  in fo rm a tio n  in chap te r 4, cycle tim e  o f th is  product is 4 .5 5  m inu tes  and th e  m an ua l 

op e ra tio n  tim e  is 3 .4 8  m inu tes , w h ich  th e  d iffe ren t tim e  betw een long est m ach ine  t im e  and to ta l 
m a n u a l t im e  is 1.07.

%  o f line  ba lanc ing  losses = Idle t im e = 1 .07 X 1 00 = 23 .52 %
C ycle tim e  4 .55

3. D e fec t losses
D e fe c t fro m  m ach in ing  is c lassified  in to  21 types. T h e re  are non-con fo rm ing  products fro m  

se tting  e rro r, m ach in ing  su rface  not fin ish  cutting, para lle l betw een 2 su rfa ce s  h ig h e r than  
sp ec ific a tion , d am ag e  o f drill, depth o v e r spec ifica tion , tapping NG, roug hness  N G , 
p e rp en d icu la r N G , d ia m e te r o v e r spec ification , c ircu la rity  NG, run ou t N G , concen tric ity  NG, 
p itch c irc le  d ia m e te r N G , screw  o v e r spec ification , pitch NG, rad ius NG, e lec tric  prob lem , 
m ac h in e  m is ta ke , fo rg e t m ach ine , fla w  and d isassem b ly.

A v e ra g e  no n-co n fo rm ing  product p er m on th  is 46  pieces from  2621 p ieces o f products.

%  o f scrap  losses  = Q ’ty  o f non-conform ing  product X 1 0 0 = 46 X 1 0 0  = 1.7%
Q u a n tity  o f product 2621
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• Conclusion

W ork ing  tim e  (93 .4% ) P lanned  down 
tim e  (6 .6% )

O p era tion  tim e  (82 .4 4% ) D ow ntim e
losses
(17.5% )

S tand ard  op e ra tio n  tim e  
(76 .48% )

L in e  balancing
losses
(23 .52% )

N et op era tion Scrap
tim e losses
(98 .3% ) (1 .7% )

F ig u re  3 .4 T im e  chart o f  line  M 05

F ro m  fig u re  3.4 th e  dow n tim e  losses  is 17.5 %  o f w ork ing  tim e , line  ba lanc ing  lo sse s  is 
23 .52 %  o f o p e ra tio n  t im e  and scrap losses is 1.7%  o f ne t op era tion  tim e . It can be fou nd  th a t th e  
m a x im u m  p e rcen t o f lo sses  a re  line -ba lanc ing  losses  and dow n t im e  losses. T h e s e  2  ite m s  w ill 
be se lec ted  to  im p rove .

1. L in e  ba lanc ing  losses. It is a ll op era tion , w h ich  no t added v a lu e  to  product. S u c h  as 
to o l change tim e , approach tim e , load /un load .

2. D ow n t im e  losses . It is all losses  t im e  because o f stop  op era tion  tim e . D a ta  w as  
co llec ted  fro m  D a ily  p roduction report (F ig u re  1 .2 ).To  reduce m a in  o p e ra tio n  losses, 
t im e  o f each p rocess w ill be s tra tify  ana lyze  de ta il in process. L ine  ba lanc ing  losses 
w ill be ana lyzed  in next chapter.
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