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Development of Mass Craftsmanship Production System
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Summary

Car companies are required to execute extensive technology development with non-automotive
industries such as IT companies, to meet drastic change of customers use and demand value, as typified
by Autonomous driving and Car-sharing service. In this situation, to sustain as small-scale car company,
Mazda is required high-added value and niche product based on brand building strategy. In the
production engineering area, we, to improve “Business Efficiency = Value / Cost” (E=V/C), are addressing
to achieve “Mass Craftsmanship” production system pursuing concurrent evolution of functional &

emotional value. We would like to introduce “Mass Craftsmanship” concept and approach in this report.
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Fig. 2 Mass Craftsmanship
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Table1 Comparison of Mass Craftsmanship
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Die Design

Panel Press Die

Fig. 4 Pursue KODO Design on Steel Panel Surface
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Product Design

[Conventional Mold design]
Proportional magnification

[Deformation Inverse Design]

Own-weight Shrinkage

Fig. 5 Activity for Plastic Parts Surface
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Final Assembly

[Body Shell] [Body Assembly]

-

Fix point of Lids & ext. panels Ext. panels conformity

Panels, Lids Assembly| S
Ext. Parts| | |

Wie w2 1 8

Surfe Panels ity by PCF

Fig. 6 Surface Adjustment on Body Exterior
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Fig. 7 KODO Project for Stamping Die
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[Conventional]
Semi-cylindrical

Design Film structure design Flat Door
Image Paint & Application development Panel
t I

Color tuning with flat panel

Repetition of color tuning

[KODO design panel] ‘

Delicate & smooth

Design Film structure design KODO deslgn Actual F inal
Image Paint & Application developmen( Panel Body Colo
A |

Paint development with actual body texture

Fig. 8 Color Fine Tuning on KODO Panel
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[Value] [Characteristic] [Optical property]
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of Iight—dark - Highlight Shade
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Metal texture ——> reflection

Light
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Fig. 9 Image Conversion to Optical Property
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Fig. 10 Visual Perception

< Bake

Pure red & Clarity

Clear .
[ Transmission layer] - Sharp red wavelength
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"
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BLight absorption flake
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Evolution of metal-like reflection / Steep change of light-dark
* Reflection improvement by mirror-like aluminum

yer |

Fig. 11 Paint Film Design to Realize Optical Property
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'y

Musculoskeletal
simulation

Fig. 12 Skill Measurement System
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[Conventional] [Mirror-like aluminum]
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[Aluminum production process]

(DSmoother ball surface & @Frequent exchange
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Melting/refining  Particle Classification Ball-milling

(@ Better classification @Lower aluminum density
@ Slower crush speed

Fig. 13 Skill Measurement System
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Machining center

Sensing data

Cylinder head

Engine

Max Efficfent

:;ﬁ\ﬁﬂJ

Feed rate * Rotation speed

Cutting force

Fig. 14  Aluminum Cutting Work on Cylinder Head
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Fig. 15 Efficiency of Real-time Bit Feed Control
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[Door) Accurate & automatic door assembly
Feeling control for door closing

[Interior] Wood-grain decoration
[Engine) Weight reduction & Fuel saving
High-efficient aluminum machining for cylinder-head cutting
Molten metal flow simulation for cylinder-block casting
Deformation simulation of large cylinder-head
Residual stress simulation of cylinder-head

[Body frame] In-direct spot welding

[Body frame] Cold stamping
of 1310MPa high-tension steel

[Fueklid] Plastic paint

[Bumper] KODO design application with body

Deformation simulation
for resin molding

Wheel arch hem]

[Suspension) Jinba ittai «

Accurate suspension assembly for  [Underbody) Anti-rust Automated bending of hem flange

dynamic wheel alignment surface-treatment & paint  [Rear suspension] Accurate application of hem sealer
Press forming of torsion beam

[Body exterior] KODO design: Individual surface accuracy & adjustment between parts
Ambient temperature control to minimize heat deﬂormal ion of die machining center

Skill transfer system with human factor anal

Curved surface evaluation (Reflection of sebra stripe light)

Fig. 16 Mass Craftsmanship on All-New Mazda3
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