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Method for Designing Production Lines in Low Labor Rate Countries
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Recently, the business environment of auto parts makers has been drastically changing as car makers are expanding
their overseas production. Under this globalization and borderless movement, auto parts makers have to establish
production engineering methods that achieve cost reduction. We have established a production engineering method
for designing production lines in low labor rate countries, through the design of the SE08 alternator production line at
DNTH. In this paper, we will discuss our method, mainly focusing on the following two topics :

(1) Machine design method to maximize labor ability

(2) Quality assurance method in labor intensive operations
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Table 1 An example of work element

Work element DNJP (Automatic) DNTH(Conventional)
Transfer the work from the previous process Clinder Operator
Check for the work transferring from the previous process Photo elecitic tube Operator
Bearing set Robot Operator
Bering position check Photo elecitic tube Operator
Palette push in Clinder Operator

Check for palette pushing in

Photo elecitic tube

Photo elecitic tube

Press the bearing

Clinder

Clinder

Check for finishing bearing press Omega SW Omega SW
Return the punch Clinder Clinder
Check for pnuch returning Omega SW Omega SW
Check for the press load Load cell Load cell
Judge the press load OK or NG Control circuit Control circuit
Draw the work Clinder Operator
Transfer the work to the next precess Conveyer(Automatic) Operator
Check for the work transferring to the next precess Photo elecitic tube Operator
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Fig. 5 Control flow in DNJP machine
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Fig.9 An example for evaluation of manual operation
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Fig. 8 Examples of consideration steps to maximize labor ability
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Fig. 11 “Labor-intensive machine” example
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Fig. 14 Quality assurance matrix in low-labor country
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Table 2 Quality assurance level of labor-intensive
Pokayoke in DNTH

Assurance level
Estimation 6 '
of defects 15a/10 3a/10
+ Load check
Process St by spring
-Guide for
enoxv nowder
Wrong | -Kanban check -Feeder with lid
parts PR
-OK marking -Counter for screw
Prf)cetss e e
skipping -Fixed quantity
Feeder
NG work | NG marking -Work shaped shoot
discharge| -Lump & Buzzer gl
Judgment Lead the
by operator operator

¥ Mechanical Assurance level = af10¢
a:Estimation of defects per million
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