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PRODUCTIVITY
IMPROVEMENT of

AUTOMATIC PRINTED-
WIRING-BOARD-ASSEMBLY

ABSTRACT

The automatic printed-wiring-board assembly section in a television factory
under this study is producing many varieties of products in small lots. This
requires frequent changeovers, which results in production inefficiency and
late deliveries. An analysis revealed that the major causes of productivity loss
are setups and scheduling. Therefore, the productivity improvement in this
study concentrates on developing new setup method and scheduling system
to reduce setup time and late delivery. The setup method improvement to
reduce setup-time uses the SMED (Single-Minute Exchange of Dies)
techniques developed by Shingo in conjunction with work study techniques for
analysis and design. The newly developed scheduling system uses Takaku's
algorithm, which aims at minimizing late deliveries. This system also requires
the development of a computer system that helps collect and process accurate
and timely data for scheduling.

The improvements result in the reduction of late deliveries time 13% to 3%
and reduction of setup time from 25.5 % of the machine available time to
1.7 %. The improvements can save the company 42 million baht with a 4.3
million baht investment..

KEYWORDS

Printed-wiring-board, Productivity improvement, Setup time, Job-scheduling,
Work study.
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A.ldentify the overall value of machine setup

Determining ROI of expenditures for Productivity Improvement project

1 Shot of one fully burdened hour of machine time per line from Table 1.1 50,000 [shot
2 Number of line 13 [Line
3 Cost per shot 0.1|Baht
4 Value of one fully burdened hour of machine time (1) *(2) * (3) 65,000 |Baht
5 Divided by 60 (Minutes per hour) (4) /60 1080|Baht
6 Times the average % of downtime for change over 25.26% 272.808|One minute setup value cost

B.ldentify the overall value of job-scheduling system improvement

270|(Significant value)

7 Number of operator reduction 6 |Person

8 Labor cost per hour 20|Baht

9 Value of job-scheduling system improvement (7) * (8) 120 [Baht

10 |Value of job-scheduling system improvement by annual 2,500 300,000 [Baht per year

B.ldentifying the total purchase cost
11.ldentify each item to be purchased (Material and equipment)

Item Price per unit Unit Delivered price
11.1[split / Merge 20,000 18 360,000
11.2|Feeder / Kitting cart 30,000 130 3,900,000

12 [identify labor costs to install ( Re-layout by 40 person * 5 Days) | 20| 2400| 48000|
13 |Identify training cost to implement ( 59 Person in charge ) | 20| 2000| 40000|
14 |Add all purchase costs (Investment) | 4,348,000 |Baht

C.ldentifying the value of the purchase

15  |ldentify number of minutes reduced on each setup ( 222 to 7.3 Minutes) 214.7|Minutes
16  |Time the number of setups per year 720(Times
17  |Time the one minute setup value ( 6 ) 270

18 Annual setup value 41,737,680 |Baht

19 |Total Annual value (10) + (18) 42,037,680 |Baht

D.ldentifying the payback

20

|Total purchase cost | 4,348,000 |

21

|Divided by annual benefit (ROI) | 10%| or Month

Over

% ROI Rule of thumb:
20% or less should be immediate purchase. (2.5 month or less payback)
20% or 100% should beavailable from budget. (1 year payback maximum)

100% needs capital justification. (greater than 1 year payback)
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