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Nurturing of Craftsmen to Support “KODO Design”
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Summary

Mazda is committed to developing and manufacturing vehicles with its whole heart. Mazda designers’
aspiration appears everywhere throughout the “KODO Design - Breathing Life into the Car”. We believe that
even reproducing such aspiration is important for establishing Mazda brand. Mazda’s Tool & Die Production
Department is aggressively proceeding with “Mass Craftsmanship” which is essential in realizing the “KODO
Design”. By measuring the motions of craftsmen, which had been cultivated over the years, with a motion
capture system and analyzing them along with their eye movements and musculoskeletal motions, we worked
on visualization of the know-how of craftsmen. Furthermore, we implemented quantitative comparisons with
skill medical record and proceed to develop craftsmen early. This article introduces new efforts to pass down
the skills and techniques to sustain the “KODO Design” by Tool & Die Production Department.

Key words : Production-Manufacture, Die/Mold, Press/Resin (Plastics), Engineering, Behavior Observation,
Musculoskeletal System, Fatigue/Burden
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Fig. 1 Target of Skill Tradition
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Fig. 2 Skill Measurement System
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Fig. 3 Materials of Rank Examination
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Table 1 Accuracy and Time in Each Rank

Class Precision Time

[mm] [min]

Class5 : Takumi =0.03 =10
Class4 : Upper =0.04 =14
Class3 : Pre-upper =0.05 =18
Class2 : Intermediate <0.07 <26
Class1 : Beginner =0.09 =34
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Fig. 4 Comparison of Eye Movement
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Fig. 5 Comparison of Movement
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Table 2 Comparison of Musculoskeletal Exercise

Takumi Beginner
Muscle active Trunk 1.4 1.0
mass Left arm 1.3 1.5
[%] Right arm 1.2 1.0
Left foot 0.6 1.5
Right foot 0.6 0.6
Total 5.1 5.6
Tool reaction force[N] 8.2 2.1
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Table 3 Explanation Variable

Item Details Quantity
Center of Center of gravity of 19 portions of
. each body
gravity of . . 57
bod Displacement, Velocity,
Y Acceleration of XYZ axes
Center of Displacement, Velocity, 3
gravity of tool | Acceleration of XYZ axes
With 3 force plates
Force X axis component, Y axis 9
component, Z axis component
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Fig. 6 Principal Component Scores
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Fig. 8 Grinder Movement Information
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Fig. 9 Pressure Sensor Jig (in-house production)
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Fig. 10 Rank Change Before and After Instruction
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Fig. 11 Medical Record Change Before and After

Instruction
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