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Workplace introduction
Our workplace processes crankcases, a major part in small diesel engines designed for use in agricultural and
construction machinery (output: 18.5 to 21.7 kW; displacement: 0.9 to 1.1 L). We produce about 5,500 crankcases
a month with day and night shifts.
Reasons for theme selection
1. Management adopted a policy of assuring a process capability of at least Cpk 1.33 for important
processes.
2. Work times were under pressure due to the large number of inspections necessitated by the head surface
flattening process’s inadequate capability.
Establishing a goal
We established the goal of increasing head surface flattening process capability to at least Cpk 1.67 by the end of
September 2010.
Implementing measures
Measure 1: Reviewing chip selection and machining conditions
Measure 2: Limiting shake at the outer periphery of the milling cutter
Tangible results

Item
Head surface flattening process capability

Before improvement
Cpk 0.88

After improvement
Cpk 1.68

Spillover effects
1. Extension in cutting tool life (700 crankcases → 1,600 crankcases, an increase of 230%)
2. Reduction in cost per fluctuating cost base unit for the process (¥64.2/crankcase to ¥40.2/crankcase, a
decrease of 37%)
3. Reduction in machine cycle time (185 sec/crankcase → 170.2 sec/crankcase, an 109% increase in
process productivity)
Standardization and adoption of management
Revisions to the cutting blade replacement procedure
1. We added a 0.05 mm shim between the milling cutter and the primary axis.
2. We now check milling cutter front and outer periphery shake when changing blades at the beginning of
each month.
Adoption of a shake confirmation checklist
Reflections
It took us a long time to resolve the issue because we had not thoroughly applied a focus on real places and
reality. We look forward to valuing principles, rules, real places, real parts, and reality in future activities.
Future directions
1. We will review inspection frequencies and move forward based on the roadmap.
2. For our next activity, we will address a theme shared by all production lines in a way that allows all
circle members to actively express their views, as we did this time.
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