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Realization of Continuity Surface to Achieve “KODQO” Design
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Summary

Under its “human-centered monotsukuri” philosophy, Mazda pursues a vehicle design that makes all
who see it feel the dynamics at first glance and invites them to drive. This is what we call the “KODO
Design” concept. Exterior parts are designed to express vitality, beauty and power of motion, with the
aim of giving shape to Mazda’s KODO Design language. Defining the vitality and a sense of speed
presented by a design as values to offer customers, we designed a vehicle structure and developed a
production process to translate them into a product. This process of works was conducted via a project
named “Artist for reflection of surfaces”. Attaching importance to continuity in surfaces of adjacent
exterior parts, we focused on a normal vector as the key physical property. This article describes the
efforts made to realize the continuity in surfaces, taking process establishment based on the normal

vector and preparation for bumper mass production as examples.

1. (ZIL®HIC

<Y Z TSR T — 25D TR Y, AR
RO MAHDIARETH D (BB T V1 ] [RE]
[NE—IK] oF 5 EKIC k- T, BEEICEREBRE
Lo TWERETHZ EZHBELTWS, ZOFEBLITM
JC, [8REh TV TR A~ B R DB TR T
F7eL, AT ZEBRICBOERE CWEET ST
— MESO X DR GFHELRDZEEHEL WS, (31
@) THA L ORL WX, EWORFOAMEK, B o
WK E 7 NV~ OABITRELT 52 L THY, SFEIHHI
DI L7200 & 5 RSN 7 L~ BETHRETH D, Bl
xBEECERT I, B A EmA—KETh

2O LD REOEFENEE L E X (Fig. 1) , BK
BE~OERMHE & LT o A~ 0 B{To7-, AT
] OERR A W IC I & LiAA, BETRTERS
HEH 7O ABHELERL-NEERET 5,

Fig. 1 Reflection of Smoothness Surface
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Fig. 2 Material of Vehicle Parts and Parting Line
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Fig. 4 Reflection Line on Solid Model
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Fig. 6 Relationship between Shape and
Reflection Line
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Fig. 9 Previous Process

3.2 HLEFHEICH T2 HEDEHEER

Fig. QICHEROMR - BFE% e LI mEEY AR T 1
T 2%, Fig. 10ICH7-ICHELE L-mOERFEHR 7ot
RERT, R E LT, BRSO YMEM L0 7
A UVBEREZEM L TEE S TREa LY MR
T2, FICCAEHEMZTA L, N " —AETESLET
WL DB T DX LT, BRI MO LR
FEMEELL T2 5 % CHLE CHRE RS & A E TR EZ/EY
ATe, ZHUC KV FEELN TE R OSRUE RN A

2T LoD DML EH I 5,

WG RFHCB O TCE, WEEZTD %%%QET
PA it E BERT 2 BRI & OB 2D,
L Du AR MEER ESHET,

AFETRERFHIRBW T, NU 78— b e M
BAHTIRBEICE B 2 T2 % CAE | THBL &8 58 it
FHEEER L, Zhicky, moBkEKEERT 572
D OETIREIEIR By PO TR &, HEmiER O
WIERHE N DAL L CTHEMT 5 Z LW AMREL 72 o 72,

’ Design er's Intention

4{ Step3: Inverse Model
v

‘ Structure Design ’ Production Design

Step2:Deformation

Analysis
FEM-Model

i

Step1:Change

Shape&Process

‘ Production Analysis**

Inspection***

!Real ‘ Production of Mold & Tool

tVirtual

| Correction |

Body Assembly

‘ Surface Scan »STL-Model

Inspection***

Mass Production

*

**Inspection technique
-Normal Vectror Angle

**Production Analysis for Bumper Unit

Resin Flow Analysis ( —~Mold Design )

Paint & Heat Process Analysis -Surface Gap
Transport Analysis -Zebra / Real Shading
Parts Assembly Analysis & Gap/Step

Fig. 10 New Process



No.34 (2017)

EQVE R E ]

ZITH, FHCB AL ERA~OHEBEE DR NN
— IOV TREMI AR B, éﬂ‘”"“:ﬂr bl=oT
%, BHIEOR SR IHEA =X AT & B &N i
INE TR DRIESA, T — RV AT TR, ?fﬁib/\°5~V%
B LATIERE 2175, —H T, K ERITERIN T
JEDURR T BB, RESCIE/NC M E RS Z & TRA
TLEHETHY, RWELEFTIERERHET L ENT
XV, TOZEIETARE—RICLDERLECAER Y
v T REFEORY FAIZ L VLN o720, BT, W
HALFRR & LA CldF oBmNEETHY, T
FREREHZ T Cldm Ok 2 FB T E W & WL EB
ETH LRI TWS, 22T, CAEIZE V&N
K BEREEREIL, K ERZIZRLWOT VA &R
BE/LND LD “WHET LV 2ERL, ZOWHEET
N LSRRI T a e A BT I LT,
ZLTC, WHRET LA L T ERMNT 72 & DL
TREMRNT 24 0 K UG L, SERERIE TIER~Z hL

Before After

NOT Smoothness Mormal Vector Smoothness Nomal Vector

oot AP o]
TN

\ Mold Data

—=
v
\

Iold Data

= Design Data

* Design Data

»

4 Rear-Bumper / CAE Result \

NOT Smocthness Reflection Smoothness Reflection

Rear-Fender |:>
Rear-Bumper g
= Design Data * Design Data

Iold Data

h
VL
T

A:Deformation caused by Injection Molding
B:Warpage after Vhigcls Assembly
C:Mold Design based on Inverse Model

D:Smoothness Normal Vector and Reflection

Fig. 11 Example for Mold Design on Invert Model
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