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Building Quality of Dynamic Wheel Alignment to Realize “Jinba Ittai”
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Summary
Under its consistent “Human-centered Monotsukuri” philosophy, Mazda pursues a sense of oneness

between the driver’s intention and the vehicle’s behavior, the sense that a driver and a vehicle become
one as if the vehicle were a natural extension of the driver. Driving performance that ensures safety, a
sense of comfort and handling just as wanted, which is realized by this sense of oneness, is what Mazda
aims at “Jinba-Ittai”. In order to realize this, we worked on a project in which we defined vehicle motion
characteristics matched with human characteristics and then designed vehicle structures and production
processes so that these vehicle motion characteristics could be realized accurately in the form of a
product in the final assembly phase. In the current status we guarantee the wheel alignment in the
empty condition by the All-Wheel Dynamic Alignment Tester. Additionally, in order to control the
movement of rolling tires, as intended, which is directly linked to the vehicle motion characteristics, we
focused on the variation of wheel alignment with respect to the change in vehicle height (hereinafter
referred to as Dynamic Wheel Alignment). This article introduces the efforts made in the process of
building the quality in Dynamic Wheel Alignment in preparation for mass production of the All-New
Mazda3.
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Fig. 1 Adjustment of Initial Wheel Alignment
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(3) Caster Angle & Vehicle Height
Fig. 2 Wheel Alignment

Table 1 Relationship between Value and Characteristics
Dynamic Wheel Alignment
- Initial wheel alignment
Value '”%‘;na;'r‘:]’i‘cby Friction of
Characteristics Toe Angle Camber Angle Caster Angle Vehicle Height Damper
Damping to Roll and
Road Surface Input @ o o @ o
Straight Driving
Saf
Y Stability o @ @ @
Vehicle Attitude
During Acceleration O O O [#] &) @
and Deceleration
Comfort |Ride Comfort O O o @ Q
Linearity of Steering
and Yaw Movement @ o o o @
Precise
Response
Line Traceability @ [&] o O Q Q

© : Strong Relationship O : Relationship
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Fig. 3 Control of Dynamic Wheel Alignment
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Fig. 4 Conceptual Diagram
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Fig. 5 Alignment Unit Coordination Fixture

1. Body Master Gauge

ZOT 74 A FUCFIZH AR avEey ML,
SRTHIEEE W THRA =T T4 A2 b, BRSO
DARTALE, Vo 7 EOBIRERE LT 528 T
R TN Z OB R EEMICHAIT A LN TX
L5E51LY, ZOMRET4— RN I THZLET,
WIEET NV OREEZ M ETE 5,

3. EfiEE  ITRROEY CH

WERD I N~<EVITINZT, BRA—AT T4 A
hOSE A EEERSE S 7 0k X 2 FHMAZDAS TH
BT, BT BHRA —NT T4 A FD3ODOH
FEE O =X AT T4 A0, OHEE, QBfHED
HEIZDOWT, BT /VORGE & Hilifig, % L TLEK
A8 U T M A2 LU ISR T 5,

31 754 A2 FUCFEFR LIETILOEBIKRE
ADAMSE DY 2~ g o=y FEAITITH 2
2 b—3g v EEREOBEIIOWTERENST AT 9 58,
RF 4 =R THEDO AT Y XA B L TV DL ER
HWEMZHAWCOBRIIRN#ETH L, 22T, TV E
MU=y NENLT, FERHN o BERFED ATRE 2 T
Z 4 A2 NUCF#% MY — /L & L TR Le,
LD, VT7HAR gD =X AT T4 A
v MEFEREI AR D, FMAZDASD Y 7 A
va UHiEE T (Fig. 6)

Torsion-Beam

Spring-Seat

= Damper

Fig. 6 Rear Suspension

HMMAZDASD U 7 H AR g i h—3 g v E—
LA (LUFTBA) ZEALTW5,

TBAE R DY ALy g T END AN— AR D
BEEED, JJOBEEZEONIZTDHZENTETND,
—FTTBAIX, 774 AV FeiEToBE2ZALTE
5T, TR BN > TRA—VT T4
Ay NEESEDHID, BERIMITEMIZEDARA
—NT FA A MEEOBMREHE L T RERH -
Too TO7®, TBAHLRE (FARKE) &Emkii
H7eikEE (1IGIREE) DORA—LT T4 AV hOELEE
ET N E ERTHBMAEZ T o7z, ZO/MR, 71

—180—



No.36 (2019)

EQVE S E

FHEIZ130.05deg DN H Y, Z D 9 $0.03deglZ DT
VEMENT S % RLIEL L 7=, 7% 5 0.02degiZ DWW CHGEEETT 5
7biz, 774 A2 NUCF&IEA L. TRNTO
AT EREEZ FIEE BV ICHR LN S, SIFEEHNT
TT A A NOBeZFM LT (Fig. 7) .

CORER, FooRk—aT Ty a kT DRI
T akRBALT Ty M ET v v 2 DR OZEL
ICHEN LT Ty MRS, 7Ty NEESRTHS
TBAKRAENER T HETTI7A4 A MIEERL 522
TERGHY, Wi hEBRTE L THLMITE
(Fig. 8) . IO DMRGEFE R Z T T VL H g~

T4 =R Ry 7L, BOWORMEDIEY AL % FEE LTz,
g

oA 0.02

Q@

E’ a 0.03

o (O)

o

|_

S

<

>

g

< Model Model Tighten Actual
é)) Correction Damper-Lower

2 Bush

(@]

Fig. 7 Factor of Gap

Change of

-
Toe Angle :

Damper

Damper
-Lower-Bush

Bolt

Gap Bracket

Back Side View

Tighten Point of
Damper-Lower Bush

Fig. 8 Image of Toe Angle Change
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Fig. 11 Contribution to Inclination
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Fig. 15 Measuring Vehicle Height
in Dynamic Alignment Tester
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Fig. 16 Measurement of Vehicle Height
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