CHAPTER 5

DATA ANALYSI S AND DI SCUSSI ON

5.1.Data Anal ysis in Manual Page Sequenci ng Process
5.1.1. Current Work Method Anal ysis
1. First Current Work Method Anal ysi s

a. Anount of Subgroup

k =1+ 3.3 10og N
k =1+ 3.3 log 45
k = 6.4556 ~ 7

b. Average Val ue of Subgroup

Table 5.1. Average Val ue of Sub G oup

, . Average of
Subgroup Time (Xi) Subgroﬁp(f)
1-7 251.122 | 248.071 | 248.744 | 248.654 | 250.186 | 252.373 | 249.753 249.843
8-15 249.443 | 250.212 | 254.341 | 247.719 | 249.659 | 249.278 | 250.325 250.140
16-23 252.184 | 250.092 | 254.893 | 254.263 | 251.867 | 251.782 | 249.313 252.056
23-30 249.369 | 255.627 | 255.066 | 249.676 | 250.813 | 248.898 | 253.121 251.796
30-37 254,975 | 251.451 | 249.643 | 251.798 | 249.059 | 245.128 | 249.022 250.154
37-44 250.673 | 253.674 | 252.894 | 254.914 | 248.816 | 248.761 | 251.382 251.588
44-51 250.792 | 253.283 | 248.564 250.880
1756.456
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b

X =
k
7 1756.456
B 7
X =250. 922

c. Standard Devi ati on of Tine

Table 5.2. Standard Devi ation of Tine

No Xi i Xi-X) | (Xi-X)?
1 |251.122 |63062.259 | 0.196 | 0.038
2 | 248071 |61539.221 | -2.855 | 8.151
3 |248.744 |61873.578 | -2.182 | 4.761
4 | 248654 |61828.812|-2.272 |5.162
5 |250.186 | 62593.035 | -0.740 | 0.548
6 |252.373 |63692.131 | 1.447 | 2.094
7 |249.753 | 62376561 | -1.173 | 1.376
8 |249.443 |62221.81 |-1.483 |2.199
9 |250.212 | 62606.045 | -0.714 | 0.510
10 | 254.341 | 64689.344 | 3.415 | 11.662
11 | 247.719 | 61364.703 | -3.207 | 10.285
12 | 249.659 |62329.616 | -1.267 | 1.605
13 | 249.278 | 62139.521 | -1.648 | 2.716
14 | 250.325 | 62662.606 | -0.601 | 0.361
15 | 252.184 |63596.77 |1.258 | 1.583
16 | 250.092 | 62546.008 | -0.834 | 0.696
17 | 254.893 | 64970.441 | 3.967 | 15.737
18 | 254.263 | 64649.673 | 3.337 | 11.136
19 | 251.867 | 63436.986 | 0.941 | 0.885
20 | 251.782 | 63394.176 | 0.856 | 0.733
21 | 249.313 | 62156.972 | -1.613 | 2.602
22 | 249.369 | 62184.898 | -1.557 | 2.424
23 | 255.627 | 65345.163 | 4.701 | 22.099
24 | 255.066 | 65058.664 | 4.140 | 17.140
25 | 249.676 | 62338.105 | -1.250 | 1.563
26 | 250.813 | 62907.161 | -0.113 | 0.013
27 | 248.898 | 61950.214 | -2.028 | 4.113
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No Xi Xi? Xi-X) | (Xi-X)?
28 | 253.121 | 64070.241 | 2.195 | 4.818
29 | 254.975 | 65012.251 | 4.049 | 16.394
30 | 251.451 | 63227.605 | 0.525 | 0.276
31 | 249.643 | 62321.627 | -1.283 | 1.646
32 | 251.798 | 63402.233 | 0.872 | 0.760
33 | 249.059 | 62030.385 | -1.867 | 3.486
34 | 245.128 | 60087.736 | -5.798 | 33.617
35 | 249.022 | 62011.956 | -1.904 | 3.625
36 | 250.673 | 62836.953 | -0.253 | 0.064
37 | 253.674 | 64350.498 | 2.748 | 7.552
38 | 252.894 | 63955375 | 1.968 | 3.873
39 | 254.914 | 64981.147 | 3.988 | 15.904
40 | 248.816 | 61909.402 | -2.110 | 4.452
41 | 248.761 | 61882.035 | -2.165 | 4.687
42 | 251.382 | 6319291 |0.456 | 0.208
43 | 250.792 | 62896.627 | -0.134 | 0.018
44 | 253.283 | 64152.278 | 2.357 | 5.555
45 | 248.564 | 61784.062 | -2.362 | 5.579

71| 11291.67 | 2833619.8 - 244.7051
Xi—X)?2
o = x( )
N-1
244.7058
o= |———
44
o = 2.358

. Standard devi ation from sub group average

di stribution

_©
Gg—ﬁ
_2.358
o =55
ogx = 0.891
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f. Sufficiency data test
The test used 5 % for precision and 95% f or
confi dence rate.

& vexe - x]
N _ll XX

2

_40\/Nzx§ - (Tx)°

|
|

_eew

11291.67

r 2
py 40+/45 X 2833619.8 — 127501811.4]

N-=0.139

N [N ; 0139 [] 45 —» Data is sufficient

g. Cycle Tinme Average

XX
Ct =
N
XX
Ct = —
N
o, 1129167
B 45

Ct = 250926 second

49



2. Second Current Work Method Anal ysis

The second current work nethod analysis is done sane
wth the previous analysis for 1st work nethod
analysis. The analysis is shown in Appendix 1. The

result of the anal ysis shown as :

a. Amount of Subgroup =7
b. Average Val ue of Subgroup = 262. 852
c. Standard Deviation of Tine = 2.871
d. Standard Devi ati on From
Subgr oup Average Distribution = 1.085
e. Upper Control Limt = 265. 545
Lower Control Limt = 258. 940
Control data Test = Data is Constant
f. Sufficiency Data Test = Data is Sufficient
g. Cycle Tine Average = 262. 915 second

3. Third Current Work Method Anal ysis

The third current work nethod analysis is done sane
with the previous analysis for 1st work nethod
anal ysis. The analysis is shown in Appendix 1. The

result of the analysis is shown as :

a. Ampount of Subgroup =7
b. Average Val ue of Subgroup = 285.008
c. Standard Devi ation of Tine = 3.328
d. Standard Devi ati on From
Subgroup Average Distribution = 1.258
e. Upper Control Limt = 288.726
Lower Control Limt = 281.178

Control data Test Data i s Const ant
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Data is Sufficient
284. 952 second

f. Sufficiency Data Test
g. Cycle Time Average

5.1.2. Recommended Work Method Anal ysis

The recomrended work nethod analysis is done sanme with
the previous analysis for 1st work nmethod anal ysis. The
analysis is shown in Appendix 1. The result of the

anal ysis is shown as :

a. Anmobunt of Subgroup =9
b. Average Val ue of Subgroup = 210. 32
c. Standard Deviation of Tine = 2.120
d. Standard Devi ati on From
Subgroup Average Distribution = 0.547
e. Upper Control Limt = 211.961
Lower Control Limt = 208.679
Control data Test = Data i s Constant
f. Sufficiency Data Test = Data is Sufficient
g. Cycle Tinme Average = 210. 318 second

h. Recomended Left Hand- Ri ght Hand Si de Chart

The inprovenent of current work nethod in manual
page sequencing process is done by elimnating,
conmbi ning, sinplifying and changing the sequencing
of the notion elenments. After nade the inprovenent
of the worker notion el enents, the analysis has been
done by right hand-left hand chart that shown in
Appendi x 7.
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5.1.3. Standard Tine for

Met hod

1. Rating Factor

Current and Recommended Work

Tabl e 5.3. (Objective Rating Factor

No | Condition Symbol | Rate

1 | Body parts used

Upper arm. wirst. and fingers C 2
2 | Foot Pedal

Without Pedal F 0
3 | Hand Used

Hands help each other or work repetitively H 0
4 | Coordination between eyes and hand

Constant and closely K 4
5 | Equipment

Can be controlled easily N 0
6 | Weight (kg)

4.5 B-10 22

O 28%

Source :

Based on Appendix 4

The workers did their works in nornal

has been valued by 1 or pl1 =1

P2

1 + 0.28

1.28

1 x 1.28

1.28
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2. Al owance Fact or

Tabl e 5.4. All owance Factor

Allowance
No. Factor (%)
1 | Energy Expenditures
Negligible ( work in Table, sit down) 4
2 | Work Position
Sit 0.3
3 | Work Movement
Normal (free swing of the hammer) 0
4 | Eye Fatigue
Continuously views with changeable focus ( arrange some bundles of
paper) 2
5 | Temperature
Normal (27 °C) 6
6 | Atmosphere Condition
Poor (unpoisonous dust) 7
7 | Good Environmental Condition
Feel The Floor Vibration (The vibration from machine)) 8
O 27.3

Al | owance Fact or

Source : Based on Appendix 5
For the personal needs =1%
For inevutable obstacles = 2 ¥%

27.3 %+ 1 & + 2 &

30.3 ¥
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2. Standard Tine
a. Standard Tinme for 1st Current Wrk Method

Nor mal Ti nme a xp

250. 926 x 1.28

321. 185 second

St andard Ti ne Nt x (1 + a)

321.185 x ( 1 + 0.303)

418. 504 second

b. Standard Tine for 2nd Current Work Met hod

Nor mal Ti nme a xp

262.915 x 1.28
336. 531second

St andard Ti nme Nt x (1 + a)

382.805 x ( 1 + 0.303)
438. 500 second

c. Standard Tinme for 3rd Current Wrk Method

Nor mal Ti e a xp

284.952 x 1.28

364. 739 second

Nt x (1 + a)

364.739 x ( 1 + 0.303)
475. 254 second

Standard Ti me
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d. Standard Tinme for Recomended Work Met hod
Nor mal Ti e = xp

210.318 x 1.28

269. 207 second

Nt x (1 + a)

210.318 x ( 1 + 0.303)

350. 777 second

St andard Ti nme

5.1.4. Evaluation of Wirk Method I nprovenent

1. Percentage | nprovenent for 1st Method

St1 - St recommended

% St | npr ovenent = o= X 100%
418.504 - 350.777
= X 100%
418.504
= 16. 183 ¥%

2. Percentage | nprovenent for 2nd Met hod

St2 - St recommended

% St | nprovenent = S0z x 100%
438.500 - 350.777
= X 100%
438.500
= 19.786 %

3. Percentage | nprovenent for 3rd Method

St3 - St recommended

% St | npr ovenent = s 100%
5.254 - 350.
_ 475254 350777 o0
475.254
= 26. 192 %
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5.2. Data Analysis in Binding Process

. 0
St andard Ti ne utput

Second

3600 second
3000 books

= 1.2 second/ book

St for 300 books 1. 2 second/ books x 300
books

= 360 second

5.3. Data Analysis in Cutting Process

. Output
St andard Ti ne - ——Pu

Second

900 second
3000 books

= 0.3 second/ book
St for 300 books = 0.3 second/ books x 300
books

= 90 second

5.4. Data Analysis in Inspection and Packagi ng

The data analysis is done same with the previous
analysis for 1st current work nethod analysis in manua
page sequencing process. The analysis is shown in

Appendi x 2. The result of the analysis shown as :

a. Anount of Subgroup =5

b. Average Val ue of Subgroup = 48. 191
c. Standard Deviation of Tine = 2.644
d. Standard Devi ati on From
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Subgr oup Aver age

Di stribution = 1.079
e. Upper Control Limt = 51.428

Lower Control Limt = 44.954

Control data Test = Data is Constant
f. Sufficiency Data Test = Data is Sufficient
g. Cycle Tinme Average = 48.191 second
h. Rating Factor = 1.33
i . Normal Tine = 64. 094
j. All onance Fact or = 0. 303
k. Standard Ti ne = 83.515
| . Standard Tinme for 30 boxes = 2505.436

5.5. Transport Tine
5.5.1. Transport Tinme from Manual Page Sequenci ng

Process to Binding Process

The transport tinme from manual page sequencing
process to binding process is shown in Appendix 3. The

result of the anal ysis shown as :

a. Amount of Subgroup =5
b. Average Val ue of Subgroup = 72. 309
c. Standard Deviation of Tine = 1.127
d. Standard Deviation From
Subgroup Average Distribution = 0.564
e. Upper Control Limt = 74.001
Lower Control Limt = 70. 167
Control data Test = Data i s Constant
f. Sufficiency Data Test = Data is Sufficient
g. Transport Tine Average = 72. 309 second
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5.5.2. Transport Tinme from Binding Process to Cutting
Process

The transport tinme from binding process to cutting
process analysis is shown in Appendix 3. The result of

the anal ysis shown as :

a. Amount of Subgroup =5
b. Average Val ue of Subgroup = 42.989
c. Standard Deviation of Tine = 1.797
d. Standard Devi ation From
Subgr oup Average Distribution = 0.898
e. Upper Control Limt = 45. 683
Lower Control Limt = 40. 295
Control data Test = Data is Constant
f. Sufficiency Data Test = Data is Sufficient
g. Transport Tinme Average = 42.989 second

5.5.3. Transport Tinme Cutting Process to |Inspection and

Packagi ng Process

The transport time from cutting process to
I nspection and packaging process analysis is shown in

Appendi x 3. The result of the analysis shown as :

a. Amount of Subgroup =5
b. Average Val ue of Subgroup = 21.913
c. Standard Deviation of Tine = 1. 263
d. Standard Deviation From
Subgr oup Average Distribution= 0.632
e. Upper Control Limt = 23.089
Lower Control Limt = 20. 017

Control data Test Data i s Const ant
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Data is Sufficient
21.912 second

f. Sufficiency Data Test
g. Transport Tine Average

5.6. Standard Tine in Finishing Departnent

5.6.1. Standard Tinme per 30 boxes
Stag box = Stq+ Tti+ St, + Tto + Sty + Ttz + Sty

350. 777 + 72.309 + 360 + 42.989 + 90 +
21.912 + 2505. 436

3443. 423 second

Noti ce :

St . Standard Tinme for Manual Page Sequencing

St2 . Standard Tine for Binding Process

St 3 . Standard Tinme for Cutting Process

St4 . Standard Tinme for Inspection and Packagi ng

Tt 1 . Transport Tinme from Manual Page Sequencing to
Bi ndi ng

Tt 2 : Transport Tinme fromBinding to Cutting

Tt3 :Transport Tine from Cutting to Packagi ng
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5.6.1. Standard Ti ne per box

St30 box
St poy = —20box
box 30
3443.423
St box — 30

= 114. 781 second / box

5.6.2 Standard Ti ne per Book

Stpox
St e
box 10
114.781
Eﬁ box — 10

= 11. 478 second / book

5.7. Discussion

The standard tine is very inportant in production
process. It becones a basic to determ nes the total
time of order fulfillnment. The condition wll be better
if the standard tinme defined is the tinme done by the
workers with their optinmumwork. Before determ ning the
standard tinme for whol e process in finishing
departnent, the analysis of work notion is done in
manual sequenci ng proocess division. The notion done by
a worker sonetines is right, but sonetines not. The
wor ker often did unuseful novenent or it usually called
uneffective notion. Mtion study is an analysis of the
worker in finishing their work. Thus, the analysis
proposed to determne the better work nethod done by
the worker. The better work mnmethod can reduce the
working time or minimzed the standard tine.
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5.7.1. Work Method | nprovenent Step

The inprovenent of work nmethod is done in the
manual sequencing process for optimzing the work
method of the workers and also to mnimzing the
standard tine in this division. The inprovenents done
in manual sequencing by elimnating all unnecessary
work  notion, conmbi ning operations, changing the
sequences, and sinplifyng unnecessary operations. The

steps is shown as

1. Elimnate all unnecessary work notion
In this inprovenent, there are sone elimnations
done in three of the nethods. For the first work
met hod, the elimnation is done in activity put the
bundle wvertically in table. For the second work
nmet hod, the activity of put the bundle vertically in
table and @ set the bundle horizontally are
elimnated. For the third work nethod, the activity
of take the bundle vertically, put the bundle
vertically, rotate the bundle horizontally. Put the
bundl e horizontally and set the bundle horizontally
are elimnated. The elimnations are done to

mnimzed ti ne because of the usel ess notion.
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Table 5.5. Elimnation of The Wrk El enent
1st Current Work 2nd Current Work 3rd Current Wrk
Met hod Met hod Met hod
Put t he bundl e | Put t he bundl e | Take t he bundl e
vertically in table |vertically in table vertically
Set t he bundl e | Put t he bundl e
i hori zontal |y vertically
Rotate the bundle
] ] hori zontal |y
Put t he bundl e
i i hori zontal | y
Set t he bundl e
i ) hori zontal ly (2 x)

2. Conbi ne operations or elenents

Al'l of the current work nethod has been inproved
by conbining their notions. For the first method,
the combining activity of right hand activities

are done in activity 3 and 4, 5

and 6,

and 7 and

8. For the left hand side, the conbining is done
in activity 3 and 4; 5 and 6; and 7 and 8; For the
second nethod, the inprovenent of right hand

activities are done in activity 2 and 3; 4 and 5;

6 and 7;

and 8 and 9.
of right
7, and 8.

and 8 and 9.
conbining is done in activity 3 and 4; 5,6,
the third nethod
hand activity is done in activity 5, 6,
hand

conbining is done in activity 1,2,and 3;

For

And

For the

for the Ileft

|l eft hand, the
and 7;
t he conbi ni ng
side, the

and 7 and

8. The conbi ning i nprovenent could be done because

of unefficient work notion between right hand and

| eft hand. There are sone idle activities in right
| ef t

hand or hand notions that can be inproved by
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conbining the notions. The conplete data of
conmbi ning i nprovenent is shown in appendi x 12.

. Change the sequence of operations

The work nmethod sequences in nanual page
sequencing is done to design recomended work
met hod. The sequences of work method is changed in
reach in the bundle 5 6, 7, and 8. The
i mprovenent is done caused of the synetric and in
opposite direction of the hand activity. The
current nethod is assynetric and not in opposite
direction. The condition is not appropiated wth
the theory of notion econony. The recomended work
method is proposed the notion of reach bundle 1
and reach bundle 5, reach bundle 2 and reach
bundl e 6, reach bundle 3 and reach bundle 7 ,and
reach bundle 4 and reach bundle 8. The sequences
is different from the current work nethod because
of the relayout of the work area. The layout is
changed by arranged the positions of the bundle
and the finished place. The inprovenent of the

| ayout is shown in Figure 5. 1.

w w12

Current Work Layout Reconmmended Work Layout

Figure 5.1. Relayout of The Wrk Area
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better
wor k et hods
Appendi x 10, 11,

5.7.2. The Conparison of Standard Tine in nmanua

4. Sinmplify the unnecessary operations

The

oper ati ons

is

i nprovenent of

done

simplifying

in 2nd work

met hod.

t he unnecessary

The

activity of set the bundle vertically three tines

is

sinmplification

sinmplifying of

sinplificated
is also done for

t he | ayout

i nto

theory of notion econony.

The all of

wor k net hod

t he
in sequence Detik-Detik books.

I npr ovenent
and 12.

Sequenci ng Process

st eps

t wo

The analysis and the inprovenent of

t he

tinmes.
| ayout .

is done because of

is conpletely shown

The
The
t he

i nprovenents are done to nake a

The

in

Page

wor k et hods

is inplenmented by tinme and notion study analysis. The
I nprovenent is generate a better standard tinme. The
i nprovenent can nade the standard tinme mnimzed. The
conparison result between current work nethod and
recommended work nethod is shown in Table 5. 6.
Table 5.6. Tinme Conparison
1st Work Met hod 2nd Wor k Met hod 3rd Work Method Recomended
M | T | RS | T | SRS mee SR e
(second) | (second) | (second) | (second) | (second) | (second) (second)
q%i;f 250.926 | 40.608 | 262.915 | 52.597 | 284.952 | 74.634 210. 318
“Q{gz' 321.185 | 51.978 | 336.531 | 67.324 | 364.739 | 95.532 269. 207
St??g:rd 418.504 | 67.727 | 438.500 | 87.723 | 475.254 | 124.477 350. 777
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The better work nethod is proved by the mnimzing of
time. The tinme conparison above showed that the
recommended work nethod give a better standard tinme for
all of the current methods. The inprovenent of 1st
current work nethod to the reconmended work nethod as
anount as 16.183 % The inprovenent of 2nd work nethod
is 19,786 % and for the third nmethod is 26.192% From
the standard tine inprovenent, the recommended work

met hod can be defined as better work nethod.

5.7.3. Standard Tine of Wole Process in Finishing

In finishing departnent of PT. Macanan Jaya
Cenmerlang, there are no standard tinme determ ned
before. The production tine is only determ ned depends
on the prediction of the PPIC.

Determining the standard tinme in finishing
departnment of PT. Macanan Jaya Cenerlang is very
I nportant. Because of the function, analysis of each
di vi sion has been calculated to determ ne the standard
time. Because of the different process between manual |y

and by nmachine, the analysis is also different.

In manual page sequencing division, the standard
time is calculated by tinme and notion study analysis.
The calculation of standard tinme for whole process in

finishing departnment is shown in chapter 5.6.

The standard tinme of each division in finishing

departnent is shown in Table 5.7.
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Table 5.7. Standard Tinme of Al Division

St andard
No Di vi si on Ti me

(second)
1 | Manual Page Sequenci ng Process 350. 777
2 | Binding Process 360. 000
3 |Cutting Process 90. 000
4 |lnspection and Packagi ng Process 2505. 436

After cal culating standard tine for each division,
the transportation tinme through the divisions s
properly measur ed. The transportation tinme i's
determined by stopwatch tinme neasurenent. Al of the
transportation anong the divisions are used manual hand
truck to deliver the books. The data of transport tine

is shown in table 5. 8.

Tabl e 5.8. Transport Tine

Transportation
No Rout e Ti me (second)
Nhnugl Sequenci ng Pr ocess to 72 309
1 | Binding Process
Bi ndi ng Pr ocess to Cutiing 42. 989
2 | Process
Cutting Process to Inspection and
( 21.912
3 | Packagi ng Process

The standard tine of finishing departnent 1is
determined by summarize all of the standard tine in
each division and also the transport time through the

process. The total standard tinme is shown in table 5.9.
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Table 5.9. Standard Tinme of Finishing Departnment

. St andard Ti ne
No tni't (second)
1 |Standard tine per 30 box 3443. 243
2 |Standard tine per box 114. 781
3 |Standard tinme per books 11.478

The standard tinme of finishing departnment can be
determined in sonme tine per unit. The standard tine per
30 box is 3443.243 second or 57.387 mnutes. If the
standard tine is determined in time per unit box, the
standard tinme beconmes 114.781 second or 1.913 m nutes.
If the order in the unit of books, the standard tine
for finishing departnent is 11.478 second. The standard
time of finishing departnent can be used to determ ne
how long the order can be fulfilled in schedulling

syst en.
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