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Q12a

MODULATOR ASSY VSA

1. VALVE BLOCK ASSY

2. DC MOTOR

3. EL. CONTROL UNIT

4. MOTOR AXLE

9. PRESSURE SENSOR

6. SCREW SHORT

7. SCREW LONG

8. COVER WITH BRACKET




Q12a

VALVE BLOCK ASSY

—1 9. VALVE SUPPORT

— 10. LPA

— 11. CHECK VALVE

—1 12. PUMP ELEMENT

—1 13. SUCTION DAMPER

14. INLET VALVE
(FRONT)

15. INLET VALVE
(REAR)

16. OUTLET VALVE
(FRONT)

17. OUTLET VALVE
(REAR)

—1 18. ES VALVE

—1 19. TCS VALVE

PAGE CONTAINS CONFIDENTIAL INFORMATION

P2

P1

R-W/CYL

— 20. DAMPING CHAMBER

12
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Q12a

— 21. O-RING

— 22. LPA PISTON

10 LPA |

— 23. COMPRESSION SPRING

— 24. LPA POT

— 25. VALVE SEAT

— 26. BALL

11 CHECK VALVE [

— 27. SPRING SUPPORT

— 28. SPRING
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29.

BACK UP RING

30.

SEAL RING

31.

SPRING

32.

POT

33.

PISTON

34.

PUMP CARTRIDGE

35.

O-RING

12 PUMP ELEMENT

36.

BALL

37.

SPRING OLV

38.

VALVE BODY

39.

FILTER

13 SUCTION DAMPER
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Q12a

— 44. VALVE HOUSING

—1 45. FILTER

—1 46. ARMATURE

—1 47. PLUNGER

14 INLET VALVE
(FRONT)

— 11 48. COMPRESSION SPRING

— 49. VALVE SEAT

—1 50. BOTTOM FILTER

—1 51. BALL

—1 52. COIL

—1 54. COMPRESSION SPRING

—1 55. BUSH WITH ORIFICE

—1 56. O-RING

—1 97. SLEEVE

—1 93. MAGNET CORE @

—1 58. POT
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99.

SLEEVE

60.

VALVE HOUSING

61.

FILTER

62.

ARMATURE

15 INLET VALVE
(REAR)

63.

PLUNGER

64.

COMPRESSION SPRING

65.

VALVE SEAT

66.

BOTTOM FILTER

67.

BALL

68.

COIL

69.

POT
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10.

MAGNET CORE

7.

BOTTOM FILTER

72.

FILTER

73.

COMPRESSION SPRING

16 OUTLET VALVE
(FRONT)

74.

ARMATURE

75.

VALVE HOUSING

76.

VALVE SEAT

71.

PLUNGER

78.

COIL
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79.

MAGNET CORE

80.

BOTTOM FILTER

17 OUTLET VALVE
(REAR)

81.

FILTER

82.

COMPRESSION SPRING

83.

ARMATURE

84.

VALVE HOUSING

8%.

VALVE SEAT

86.

PLUNGER

87.

COIL
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— 101. MAGNET CORE

— 102. SLEEVE

— 103. FILTER

— 104. COMPRESSION SPRING

18 ES VALVE [—j

— 105. PLUNGER

— 106. ARMATURE

— 107. VALVE HOUSING

— 108. COMPRESSION SPRING

— 109. GUIDE SLEEVE

— 110. SHUTTLE VALVE

— 111. COIL
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88.

SLEEVE

89.

ARMATURE

90.

VALVE HOUSING

91.

FILTER

19 TCS VALVE

92.

COMPRESSION SPRING

93.

PLUNGER

94.

VALVE SEAT

95.

BOTTOM FILTER

96.

BALL

97.

COIL

98.

COMPRESSION SPRING

99

. BUSH

10

0. POT

10
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Q12b

(D Pump actuation
during system start-up due to initial diagnostics.

/

(2)Negative pressure is occurred in

I, | < Factor L

( See Graphl)

A\ 4

@ Air suction

<—Factor 2

(See test result 1)

TCS.Valve "WI]“

ES.Valve

J <

/

IN.Valve IN.Valve
< wil =

during PUMP actuation.
(Initial check=system operating)

will s | vl e
\

@ Air bleeding to primary brake circuit @ Fr.CAL Rr.CAL

Detail drawing of PUMP area

repeating (See Graph?2)

~:
Increase gradually due to - :

y

Soft brake occurs.

SUC.Damper

it

D Damping Chamber

Pump

OUT.Valvé OUT.VaIv@ SUC.Damper

A
e

One-Way.valve

™ LPA
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Q12b Grapht

() Relation between pump actuation and occurred negative pressure

— Maximum negative pressure around- kPa
— Maximum negative pressure can be generated over.ns pump actuation

— Maximum negative pressure is determined by opening pressure of suction valve

That means it can generate negative pressure above_ kPa

© B
ke
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o »
(O]

=

g
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- - - - -

W average
W maximum
1 minimum

Pump-Motor actuation time

Graph 1, occurred negative pressure




PAGE CONTAINS CONFIDENTIAL INFORMATION 3

Q12 Test Result 1

@ Identifying a suction area
Subject area of actual part was cut to identify the suction area and the following confirmations were conducted
because it is assumed that air was suctioned from pump suction damper area.
-VVacuum suction from the inside and confirm if air comes out. = Air suction was confirmed.

Negative pressure suction | EGzGNG0BkPa
Amount of air suction : [ EGcNING

SUC.damper area was cut and observed
after it was covered with acrylic board.

R

Negative pressure suction <

It can be identified that SUC damper area is air suction area.
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Q12b Graph2

Relation between pump initial check cycle and air intrusion

Measuring intruded air volume change at primary brake circuit of HCU after pump initial check cycles.

Maximum intruded air after 1600 cycle is 0.8ccm from 4 returned sample investigation.

The intruded air volume is calculated at both primary brake circuit of HCU by M/Cyl stroke change.

Air volume [ccm]

o
fo)

©c o Q2
N o ©

o o o0 o O
o R N w > w
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/ Pump actuation: - \

(1cycle) .

stop |-

PUMP

close

ESV

K Fig.1, pump initial check cycle /

Field Intruded air volume data \

Graph 1, Intruded air volume at both (MC1/MC2) primary brake circuit of HCU
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Q12b
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Q12b Grapht

() Relation between pump actuation and occurred negative pressure

— Maximum negative pressure around- kPa
— Maximum negative pressure can be generated over.ns pump actuation

— Maximum negative pressure is determined by opening pressure of suction valve

That means it can generate negative pressure above_ kPa
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Pump-Motor actuation time

Graph 1, occurred negative pressure
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Q12b Test Result 1
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Q12b Graph2

Relation between pump initial check cycle and air intrusion

Measuring intruded air volume change at primary brake circuit of HCU after pump initial check cycles.

Maximum intruded air after 1600 cycle is 0.8ccm from 4 returned sample investigation.

The intruded air volume is calculated at both primary brake circuit of HCU by M/Cyl stroke change.

Air volume [ccm]
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stop |-

PUMP

close

ESV

K Fig.1, pump initial check cycle /

Field Intruded air volume data \

Graph 1, Intruded air volume at both (MC1/MC2) primary brake circuit of HCU
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PAGE CONTAINS CONFIDENTIAL INFORMATION 1

1) Subject vehicles (ODYSSEY), Peer vehicles (ELEMENT)

Soft—Brake

A

Caliper failure M/C&P failure Air intrusion External leakage Modulator internal leakage
L& - air was found with the
- no defect with the failed vehicle *)  failed vehicle - no defect with the failed vehicle
| |
Air intrusion in M/C external seal Air intrusion in modulator control system Insufficient filling & bleeding (Primary brake circuit)
- no defect with the failed vehicle @S - possible to detect in delivery inspection

Air intrusion in external seal of modulator

- air was found in the field return modulator

Negative pressure in modulator control system Leakage
*no control to release negative—pressure
with the subject and peer vehicles

|
Insufficient filling & bleeding (modulator)

- possible to detect in delivery inspection

[

- air suction was confirmed

in the field return mod

ulator
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Q12¢c

1) Subject vehicles (ODYSSEY), Peer vehicles (ELEMENT)

Air leakage path of Suction damper

e ed

Air leakage path B ==




Ql12c

PAGE CONTAINS CONFIDENTIAL INFORMATION

1) Subject vehicles (ODYSSEY), Peer vehicles (ELEMENT)

Confirmation result

Judgment

leakage from
suction damper

—| Assembly

Dimension is within specification

@)

Dimension /

A

Roughness

Dimension is within specification

Dimension is within specification

Dimension is within specification

Dimension is within specification

Dimension is within specification

Dimension is within specification

Dimension is within specification

Dimension is within specification *

Dimension is within specification *

Roughness is within specification *

— Material

Composition and characteristics are within specification *

Composition and characteristics are within specification *

O||O||O||O||O||O||O||O||O||O||O]O

Specific factor could not be found

* result from production sample and/or inspection certificate
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1) Subject vehicles (ODYSSEY), Peer vehicles (ELEMENT)

PAGE CONTAINS CONFIDENTIAL INFORMATION

leakage from
suction damper

B

—1 Assembly

Confirmation result

Judgment

Both force are within specification *

O

~—~

Force is within specification *

O

No contamination were found in returned parts

Dimension /

Roughness

Dimension is within specification

Dimension is within specification

Dimension is within specification

Dimension is within specification

OO |O|0O|O

Roughness is within specification

O

Dimension is within specification

Dimension is within specification

—1 Material

Composition and characteristics are within specification *

Characteristics are within specification

Composition and characteristics are within specification *

ONNON NONINON Ne

Specific factor could not be found

* result from production sample and/or inspection certificate
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PAGE CONTAINS CONFIDENTIAL INFORMATION 5

2) Peer vehicles (ACCORD)

Soft—Brake

A

Caliper failure M/C&P failure Air intrusion

- no defect with the failed vehicle

failed vehicle

External leakage Modulator internal leakage

21 - air was found with the
+ - no defect with the failed vehicle

Air intrusion in M/C external seal Air intrusion in modulator control system

Insufficient filling & bleeding (primary brake circuit)

- no defect with the failed vehicle @

* possible to detect in delivery inspection

Air intrusion in external seal of modulator

|
Insufficient filling & bleeding (modulator)

- air was found in the field return Modulator - possible to detect in delivery inspection

Negative pressure in modulator control system Leakage

*no control to release negative—pressure
with the peer vehicles

- air suction was confirmed
in the field return Modulator
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Ql12c

2) Peer vehicles (ACCORD)

O-ring.

Air —

REG.Valve "WI]“ m‘N SUCValve

L Damping Chamber .

IN.Valve IN.Valve X=ring
< < wil liHE= - Pump
A/
OUT Valve| OUT.VaIveG D
Qv\ RES.Piston
One-Way.valve One-Way Valve
D 0 O-ring
@ Fr.CAL RIGAL L= ™ Recorvar

Reservoir
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PAGE CONTAINS CONFIDENTIAL INFORMATION

2) Peer vehicles (ACCORD)

Reservoir area ||

Air suction

O-ring
Improper seal

Confirmation result

Judgment

No abnormality for dimension and interference were found
in returned part.

— O

No abnormality for dimension were found in returned part.

No abnormality for dimension were found in returned part.

No contamination and trace were found
in confirmation of returned part disassembly.

No abnormality for scratch and cut etc were found
in confirmation of returned part disassembly

No abnormality were found in confirmation
of returned part disassembly.

|
o|lo|lo||o|o

No abnormality for dent and scratch etc were found
in confirmation of returned part disassembly.

Within specification in confirmation of returned part dimension.

Event isn’t reproduced & relativity cannot be confirmed
though slight shrinkage shape was confirmed
in roundness check for returned part.

No abnormality were found in confirmation
of returned part disassembly.

Ol|10]|O|]|0O

MOD body No abnormality were found in confirmation

Factor of returned part disassembly.
No abnormality were found in confirmation
of returned part disassembly. Also, no abnormality such as
external leakage etc cannot be found.

RES piston No abnormality were found in confirmation

Factor of returned part disassembly.

Specific factor could not be found
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PAGE CONTAINS CONFIDENTIAL INFORMATION 1

1) Subject vehicles (ODYSSEY), Peer vehicles (ELEMENT)

Soft—Brake

A

Caliper failure M/C&P failure Air intrusion External leakage Modulator internal leakage
L& - air was found with the
- no defect with the failed vehicle *)  failed vehicle - no defect with the failed vehicle
| |
Air intrusion in M/C external seal Air intrusion in modulator control system Insufficient filling & bleeding (Primary brake circuit)
- no defect with the failed vehicle @S - possible to detect in delivery inspection

Air intrusion in external seal of modulator

- air was found in the field return modulator

Negative pressure in modulator control system Leakage
*no control to release negative—pressure
with the subject and peer vehicles

|
Insufficient filling & bleeding (modulator)

- possible to detect in delivery inspection

[

- air suction was confirmed

in the field return mod

ulator
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Q12¢c

1) Subject vehicles (ODYSSEY), Peer vehicles (ELEMENT)

Air leakage path of Suction damper

e ed

Air leakage path B ==
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PAGE CONTAINS CONFIDENTIAL INFORMATION

1) Subject vehicles (ODYSSEY), Peer vehicles (ELEMENT)

Confirmation result

Judgment

leakage from
suction damper

—| Assembly

Dimension is within specification

@)

Dimension /

A

Roughness

Dimension is within specification

Dimension is within specification

Dimension is within specification

Dimension is within specification

Dimension is within specification

Dimension is within specification

Dimension is within specification

Dimension is within specification *

Dimension is within specification *

Roughness is within specification *

— Material

Composition and characteristics are within specification *

Composition and characteristics are within specification *

O||O||O||O||O||O||O||O||O||O||O]O

Specific factor could not be found

* result from production sample and/or inspection certificate
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1) Subject vehicles (ODYSSEY), Peer vehicles (ELEMENT)

PAGE CONTAINS CONFIDENTIAL INFORMATION

leakage from
suction damper

B

—1 Assembly

Confirmation result

Judgment

Both force are within specification *

O

~—~

Force is within specification *

O

No contamination were found in returned parts

Dimension /

Roughness

Dimension is within specification

Dimension is within specification

Dimension is within specification

Dimension is within specification

OO |O|0O|O

Roughness is within specification

O

Dimension is within specification

Dimension is within specification

—1 Material

Composition and characteristics are within specification *

Characteristics are within specification

Composition and characteristics are within specification *

ONNON NONINON Ne

Specific factor could not be found

* result from production sample and/or inspection certificate
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PAGE CONTAINS CONFIDENTIAL INFORMATION 5

2) Peer vehicles (ACCORD)

Soft—Brake

A

Caliper failure M/C&P failure Air intrusion

- no defect with the failed vehicle

failed vehicle

External leakage Modulator internal leakage

21 - air was found with the
+ - no defect with the failed vehicle

Air intrusion in M/C external seal Air intrusion in modulator control system

Insufficient filling & bleeding (primary brake circuit)

- no defect with the failed vehicle @

* possible to detect in delivery inspection

Air intrusion in external seal of modulator

|
Insufficient filling & bleeding (modulator)

- air was found in the field return Modulator - possible to detect in delivery inspection

Negative pressure in modulator control system Leakage

*no control to release negative—pressure
with the peer vehicles

- air suction was confirmed
in the field return Modulator
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Ql12c

2) Peer vehicles (ACCORD)

O-ring.

Air —

REG.Valve "WI]“ m‘N SUCValve

L Damping Chamber .

IN.Valve IN.Valve X=ring
< < wil liHE= - Pump
A/
OUT Valve| OUT.VaIveG D
Qv\ RES.Piston
One-Way.valve One-Way Valve
D 0 O-ring
@ Fr.CAL RIGAL L= ™ Recorvar

Reservoir
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Q12c
2) Peer vehicles (ACCORD) —— )52
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Specific factor could not be found
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PAGE CONTAINS CONFIDENTIAL INFORMATION

Type A
(Grade ; VAN, LX, EX, EXL)

Type B

(Grade ; EXL-Touring)

Adjustment at the lower
extent of brake pedal

Adjustment at the higher
extent of brake pedal

—,

BRAKE PEL

DASHBOARD

*\ o
DASHBOARD ~ BRAKE PEDA

Minimum clearance ‘

Stroke range for BRAKE PEDA
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PAGE CONTAINS CONFIDENTIAL INFORMATION

Type A
(Grade ; VAN, LX, EX, EXL)

Type B
(Grade ; EXL-Touring)

TL—FRA)L

X FNAT7 O AN

TL—FRA)L

—,

BRAKE MASTER CYLINDER
MASTER POWER (brake

DASHBOARD

=INUTTIR

BRAKE PEDAL AMO—4 &5 H]

BRAKE PEDAL

B EATONYANE
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PAGE CONTAINS CONFIDENTIAL INFORMATION

Test Vehicle
Vehicle US ODYSSEY (PEDAL Type B)
Tire (size) MICHELIN ENERGY LX4 (235/65R16)
5 | LLVW (Fr/Rr) 2222 (1239 /983) kg
S | GVWR (Fr/Rr) 2707 (1291 / 1416) kg
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Q12e

(2) A typical amount of air leakage into the brake system due to the subject service bulletin condition
: An average value for air residual amount of field return part =1. 5cc was set as the typical amount of air leakage
(3)A worst case amount of air leakage into the brake system due to subject service bulletin condition
: A worst case value for air residual amount of field return part=2. 7cc was set as the typical amount of air leakage

Total air amount for MOD
Air residual amount (N=18 units) @

Air Removed from
High Pressure
Circuit by Super
Bleed [cc]

03 )

Vehicle Id.Number

ir residual amount 1s 0. . CC.

16.7 14.2 N/A 1.6 5FNRL38667B428756
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Q12e

No air
Typical amount air leakage
Worst case amount air leakage

1) Brake pedal travel as a function of brake pedal force
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g0

a0

Brake pedal travel(mm)

40

a0

20

10

D a0 100 130 200 230 00 a0 400 430 200

Brake pedal force(N)
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Q12e

i1) Brake line pressure as a function of brake pedal force

No air
Typical amount air leakage
Worst case amount air leakage
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Brake pedal force(N)
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Q12e

1ii) Vehicle deceleration as a function of brake pedal travel

No air
Typical amount air leakage
Worst case amount air leakage

Weight : LLVW, Initial velocity=100km/h, Road surface: Dry asphalt Weight : GVWR, Initial velocity =100km/h, Road surface : Dry asphalt

10 7 0 r

—a
—a

L=

=

Vehicle deceleration(m/s2)

<
o
(%]
~~
S
N—r
c
o
=
o
O 0
[<B]
O
[<B]
g
@
2
<
(<5
>

3

0 pil 4 f0 80 100 120 0

Brake pedal travel(mm)

20 40 il & 100 120
Brake pedal travel(mm)
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Q12e

Iv) Vehicle deceleration as a function of brake line pressure No air
Typical amount air leakage

Worst case amount air leakage

Weight : LLVW, Initial velocity=100km/h, Road surface: Dry asphalt

Weight : GVWR, Initial velocity =100km/h, Road surface : Dry asphalt

cn 5 —a

.

Vehicle deceleration(m/s2)
Vehicle deceleration(m/s2)

(=]

0 L L 0 1 1 1 1 |

0 2 4 i g 10 12 0 9 4 8 8 10 12
Brake line pressure(MPa) Brake line pressure(MPa)
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Test Vehicle
Vehicle US ODYSSEY (PEDAL Type B)
Tire (size) MICHELIN ENERGY LX4 (235/65R16)
5 | LLVW (Fr/Rr) 2222 (1239 / 983) ke
2 | GVWR (Fr/Rn) 2707 (1291 / 1416) ke
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Q12e

(2) MEH—ERT)TUDKEICLDETL—FLRTLANOHBWNLGIT7RAE
THEERANGODIT7ERABEDESE=1. SccZHEMLGITRNELLT-,

Q) MEH—ERTUTUDREICESTL—F L ATLADREDT—ADITRILE
TS RHANEDIT7TREBEDREE=2. 7ccZeHmBIT-ADIT7RhEEL],

MOD&K I7=
I7HREE (N=185) @

Air Removed from
High Pressure
Circuit by Super
Bleed [cc]

Vehicle Id.Number

0.3
0.2
24
1.6
2.1
24
0.8
2.7
2.1
0.6
2.7
0.6
0.9
1.7
1.7
1.9
15
16

I75%8BEF02~27cc
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Q12e

i) Brake pedal travel as a function of brake pedal force No air
Typical amount air leakage

Worst case amount air leakage

120

110

100

=1

20

70

g0

a0

Brake pedal travel(mm)

40

a0

20

10

I::I 1 1 1 1 1 1 1 1 1 1
D a0 100 130 200 230 00 a0 400 430 200

Brake pedal force(N)
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Q12e

ii) Brake line pressure as a function of brake pedal force

No air
Typical amount air leakage
Worst case amount air leakage

Brake line pressure(MPa)

] a0 100 150 200 230 00 a0 400 430 200

Brake pedal force(N)
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Q12e

No air
Typical amount air leakage
Worst case amount air leakage

iii) Vehicle deceleration as a function of brake pedal travel

Weight : LLVW. #]3®=100km/h,, &I : Dry asphalt Weight : GVWR, #]iE=100km/h,, B&E : Dry asphalt

—a

§

=

N
o~
»
~
€
~—
c
K=l
-
I\
o 1d
[}
3]
5}
o<
Q2
.0
<
©
>

Vehicle deceleration(m/s2)

(=]

0 1 0 1 1 1 1 1 ]
0 pil 4 f0 80 100 120 0 il 4 60 & 100 120

Brake pedal travel(mm) Brake pedal travel(mm)
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Q12e

Vehicle deceleration(m/s2)

iv) Vehicle deceleration as a function of brake line pressure

Weight : LLVW. #)5& =100km/h,. }& @ : Dry asphalt

0 ? 4 § 8 10 12

Brake line pressure(MPa)

Vehicle deceleration(m/s2)

—a

e

cn

.

(=]

No air
Typical amount air leakage
Worst case amount air leakage

Weight : GVWR. #]3& =100km/h,. B&M : Dry asphalt

Brake line pressure(MPa)



