No.29 (2011) EQVEEE

45 : SKYACTIV TECHNOLOGY

11 SKYACTIV-RF ¢
SKYACTIV-Body

AR B Z2UW K BE RO oW WY N m IR B

Takayuki Kimura Shinji Kiyotake Katsunori Sakai Masanobu Kobashi
¥ OOE BTl O &' R O (1 N e
Masaki Ueno Kazuo Kondo Tsukasa Ito Satoshi Okamoto

G

BE LIIRE 2 UET L2720 CTol, Ty Vv ofiEr 7 VB &ML, ES - 5 - kF A L) HEE
DOFEARMEREZ RIEIICI L Z 25720, [ELEO] 2RKUNCT LY FI2L o THEDTREFEHTH %,
NT—=PL A2 ETTy b7+ —LOREERFE V)RR ZEH L, SFREOHED 5 R 7 — OBEE %
BRLZET, FTEORM - MR A2 REILT 2 70 A% 0K LT, B - Foeg et L et
EVIOMERAMV. S LHMO TV — 7 ANV —% Ko7z HAREKEIINFORIEENIZ HRY), TTREZR R
DIEATHER T2 [A ML — Mb] EKHOBEEZTHRL CRESES [Ei), ADEREimicgp s
LDOTIERL, L OWMBIIHKBERNT YV ATHHREIES [YVFu— XA 2#arer e L, F1H%
Tk =)V FRY FRARy MEEAHR L, R CIEERDSRM OERIR R ST, 5IE T IV
30% DENER L, HF by TV o et (N7 A MIE D) 8% DEEILE EBLL 72,

Summary

Reducing vehicle weight does not just boost fuel economy; it also complements engine’s
performance potential and significantly improves vehicle’s basic attributes when driving, turning,
and stopping: thus being one of the priorities for Mazda who values “driving pleasure”.

Taking the renewal of power train and platform as an opportunity, we identified the ideal body
structure from the total optimization viewpoint. By adopting new methods and iterating material
optimization processes, we tried to achieve a technological breakthrough @ a lightweight and highly-
rigid body with excellent crash safety performance. As for the basic frame structure, going back to
the basis of mechanics, we pursued three main concepts : “straight structure” where frames are
straightened as much as possible, “continuous structure’where frames function in union, and“multi-
load paths”, which disperse loads to multiple parts rather than concentrating in a specific part. By
increasing the number of spot-welding points and weld bonding points and expanding the use of high
tensile strength steel, we have enhanced the stiffness by 30% compared with the previous model and
achieved world-top-level crashworthiness (according to the internal test) while reducing the weight

by approximately 8%.
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® Rigidity improved by 30%
o Top safety
® Weight reduced by 8%
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Fig.1 Aim of SKYACTIV-Body
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Fig.2 Body Development Approach Cycle
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Fig.3 Straightening of Basic Framework and
Continuous Framework Structure
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Fig.4 Ring Structure
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Fig.5 Weld Bonding, Increased Spot Weld
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Current model SKYACTIV-Body
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Fig.6 Manufacturing Method (Hot stamping)
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Fig.7 High-Tensile Steel Usage Rate
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Fig.9 Multi-Load Path Concept
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Fig.10 Concept of 3D Mass Spring Model
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Fig.12 Multi-Load Path and Cross Section of The Frame
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Fig.14 Road Noise Transmission

(2) RE{bAX 2 BAHEL
(DORERL 7y L 72 h 2 — FRFERRRE A OTIS, k) - BE

PEREANTF G- RO ORE ARE L, DIT D X 9 ks

WLET - 7,

O HAXRVY g VHEHERPECRE L T, 7a Y FOY 2
Ry a YT 7L — AHUHRICHEZE RS & OREA A LD
2, [{lilPE L BEA A X AR L, K7 -0
EAPHIL 72 (Figlh).

@ HKRESEFECEL TR, VY7L —2aDZ L — ML
L, Va8~ Y b ENods K UNodST T A A VN
BT 5 F 7L T L — ZRGEORHIZ XD, HIED
WE %R LA 2 P4 72 (Fig16).

@ NFLOFFHIZBELTE, £y 2 —T7a7RNods 0 X
A VN BRI, i SOV A TR CO S HOLREAE E, R
PEALLEBS OB Z LT, BSE 2 K L 72 (Figl7).

(3) v—F /4 ZHGERsEE
Dbk sz [HRRE] &2 &Rt cpsatm s L, #

WamEtd 5 Z & T, BEb e hPERe L OIS ZHD 5 h

5, @na—F /A4 ZUREAEBIL 7 (Figls),

Improvement of local stiffness
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Fig.15 Front Structure
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Fig.18 Road Noise Performance
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Fig.20 CFD-based Aerodynamics Optimization by
Modifying Underbody Geometry
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Fig.21 Flow Streamlines Around under Floor
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