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Abstract : Within the framework of brake-by-wire technology, this paper presents five types of novel models of
electro-mechanical disk brake calipers with self-servo mechanism which provides self-servo effect of boosting a
friction force generated between the brake pad and the rotor disk surface. The models have been developed utilizing
patent map analysis results of previous invents of electro-mechanical brake calipers. The feasibility of the developed
motor-driven brake caliper models have been validated through the dynamic simulation analysis. Among the developed
models, the caliper mechanism with separated pressure plate was designed especially in detail and was made as a pilot.
The pilot caliper has been installed on the simple test bed constructed with domestic passenger car brake components,
and its function and effectiveness have been validated through several types of experimental tests.
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Fig. 1 The analysis results of EMB patent applications

A N 58 FollA HAAA 5 E 5872
2 ZA A
w3 53 ES AR, EMB A ¥ 7] -3
A g FEAQ FEE wetbdt 4= gitt iz
EMB 7|78 7| B& 0 2 Ao 7}53 BE | <

& =] 5 [e] o] (e} SL= &
B FEE, HHEEE AAEFoR MEsTe
[e]

LW AR, RS AgEE W) AT
w3 FA, B4 AA, b A sos Tddrt
2H A 55 Wdste] H=g sistshed 8l
o}x 714 wol ALg 5= 7142 & Fig. 1o Yeh}

]
)&k 7hq} wh2l0] 20059 @

2 =
Ao, Aol e At T2 B3 727t
Aol Ag=H L Yt
531 &4 & &) vElhd EMB 779 @4 7]
TEd, TR 71T, E 7R e
1o 2= 2juo] BE Fo] 4+

==
EHE T

O

i Ol-ﬂ
o



Ssi24| Ans HR/S A

o7

3t7] &olsitke ARl o, At A5
) B s Dol st &3] 27 e 7]
& 3 Fadol ul] 7heE o] “*012% %‘:«1 L
7177 g dtrhE 9ol v &% WE 7]
F2 23%F 7177 7 gl A}%ﬂ Ao,
oj%o] AEg Ao}t FhestH, Hx E A =
4e B8 48 E= v 288 248 e
FHE Bolx ok 1evh Fng Flof o) &
AR 7177 ZR e, 2Fe] AsvE §
of ehidof gtk ¥, wi e 7|72 F Ut T

o2 23} 74 Fraahs A7) WY B A
Fe m9o) 37ksha Yot Hud UL $As)
A7 27t2 Wa s, S 9o Aol
grhs wgel gt

EMB 225 7|75 8 53 242 F) o}
Bo} 2o 0w Aot Al EEAAT

CRE R A% A7) WY AT

- BEREERES DR SE R

- 2E BE HA T g X

- A Eehm whE o] &

71 A F B g

|

_.__:

ot

3. A|22 EMB 7|7 1O 2 JH AMA|

53 B4 22 REH =
S 272 Table 10] Qoks 57}741 e o] EM

o3 7|75 nekste] 0 55 24 s}aau}
Table 1 Types and features of invented EMB caiipers
Type Features
Separated + Two separated pressure-plates device
re-plates (wedge operated self-servo effect )
pressure-plates | | Two operating motors (securing for safety)
. « Motor driven hydraulic force
Hydraulic . .
hamber - No motion transformation
¢ ers - Hydraulically operated self-servo effect
Hydraulic - Motor driven hydraulic force
chamber and | - No motion transformation
linkage - Linkage operated self-servo effect
Ellipse cam | - Motor(with worm) driven hydraulic force
drive - Cam drive operated self-servo effect
Alnico - Easy control of polarity (Alnico magnet)
magnets - No motion transformation
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Fig. 2 Braking system including motor-driven disc brake
equipped with self-servo mechanism
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Fig. 3 The EMB caliper with separated pressure-plates6)
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Fig. 4 The EMB caliper with hydraulic chambers”
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Fig. 5 The EMB caliper with hydraulic chamber and linkage'®
(D brake pad @ linkage
(3 pad housing @ rotor disk
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Fig. 6 The EMB caliper with ellipse cam drive'”
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Fig. 9 Dynamic simulation results: pressure-plate model
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Fig. 10 The pilot caliper with separated pressure-plates
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