
PE09-024 
HONDA 
7/24/2009 

Q12A PAGE 2, Q12B 
E PG 12, Q12 BJ PG 
17, Q12 C E PG 22, 

Q12 C J PG 30, Q12 D 
E PG 38, Q12 D J PG 

40, Q12 E E PG 42 
AND Q12 E J PG 49 



PE09-024 
HONDA 
7/24/2009 
Q12A E 



MODULATOR ASSY VSA

2. DC MOTOR  

1. VALVE BLOCK ASSY

3. EL. CONTROL UNIT 

4. MOTOR AXLE  

5. PRESSURE SENSOR  

6. SCREW SHORT 

7. SCREW LONG  

8. COVER WITH BRACKET 

1

2

3

4

5

6

7

8

Q12a
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10. LPA

12. PUMP ELEMENT

19. TCS VALVE

14. INLET VALVE

(FRONT)

16. OUTLET VALVE 

(FRONT) 

9. VALVE SUPPORT

18. ES VALVE

20. DAMPING CHAMBER

10

9

12

14 15

15. INLET VALVE 

(REAR)

17. OUTLET VALVE  

(REAR) 

16 17

1819 20

11. CHECK VALVE

11

13

13. SUCTION DAMPER

VALVE BLOCK ASSY

Q12a
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22. LPA PISTON 

21. O-RING 

23. COMPRESSION SPRING

24. LPA POT  
21

23

24

22

10 LPA  

11 CHECK VALVE
26. BALL  

25. VALVE SEAT

27. SPRING SUPPORT 

28. SPRING 

28

2726

25

Q12a
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12 PUMP ELEMENT

29. BACK UP RING

30. SEAL RING

31. SPRING  

33. PISTON

34. PUMP CARTRIDGE

41. WASHER

38. VALVE BODY

39. FILTER

36. BALL 

43. COVER LID

42. COVER

32. POT

35. O-RING

33 3534

313029 32

37

38 39

41 4036
42 43

37. SPRING OLV

13 SUCTION DAMPER

Q12a

40. DIAPHRAGM
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14 INLET VALVE

(FRONT)

44. VALVE HOUSING

58. POT

45. FILTER

46. ARMATURE

47. PLUNGER

48. COMPRESSION SPRING

49. VALVE SEAT

50. BOTTOM FILTER

51. BALL

52. COIL   

57

44

50

48

47

46

53

52

51

49

45
53. MAGNET CORE   

54. COMPRESSION SPRING

47

55

55. BUSH WITH ORIFICE

58

56

56. O-RING

57. SLEEVE

Q12a

PAGE CONTAINS CONFIDENTIAL INFORMATION 5



15 INLET VALVE

(REAR)

60. VALVE HOUSING

59. SLEEVE

61. FILTER

62. ARMATURE

63. PLUNGER

64. COMPRESSION SPRING

65. VALVE SEAT

66. BOTTOM FILTER

67. BALL

68. COIL

59

60

61

64

63

62

67

68

66

65

69. POT   

69

Q12a
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16 OUTLET VALVE

(FRONT)

71. BOTTOM FILTER

70. MAGNET CORE

72. FILTER

73. COMPRESSION SPRING

74. ARMATURE

75. VALVE HOUSING

76. VALVE SEAT

77. PLUNGER

78. COIL

70

72

76

77

75

74

73

78

71

Q12a
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17 OUTLET VALVE

(REAR)

80. BOTTOM FILTER

79. MAGNET CORE

81. FILTER

82. COMPRESSION SPRING

83. ARMATURE

84. VALVE HOUSING

85. VALVE SEAT

86. PLUNGER

87. COIL

79

81

85

86

84

83

82

80

87

Q12a
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18 ES VALVE

102. SLEEVE

101. MAGNET CORE

103. FILTER

104. COMPRESSION SPRING

105. PLUNGER

109. GUIDE SLEEVE

110. SHUTTLE VALVE

106. ARMATURE

107.  VALVE HOUSING

101

102

108

105

106

103

107

110

104

111

108. COMPRESSION SPRING

109111. COIL 

Q12a
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19 TCS VALVE

89. ARMATURE

88. SLEEVE

90. VALVE HOUSING

91. FILTER

92. COMPRESSION SPRING

93. PLUNGER

94. VALVE SEAT

95. BOTTOM FILTER

96. BALL

97. COIL

88

90

9789

94

93

92

91

95

96

98

98. COMPRESSION SPRING

99

99. BUSH

100

100. POT

Q12a
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① Pump actuation (14msec)
during system start-up due to initial diagnostics. 

②Negative pressure is occurred in 
A path. (between PUMP and ES.Valve)
( See Graph1)

③ Air suction from SUC.Damper area
in front of PUMP suction port

(See test result 1)

④ Air bleeding to primary brake circuit
during PUMP actuation.
(Initial check・system operating)

Soft brake occurs.

Increase gradually due to 
repeating (See Graph2)

Pump

ES.ValveTCS.Valve

IN.Valve

OUT.Valve

Fr.CAL Rr.CAL LPA

Ａ

One-Way.valve

X -Ring

O-RingDiaphragm
(EPDM)

Detail drawing of PUMP area

IN.Valve

OUT.Valve

Damping Chamber←Factor 1

←Factor 2

SUC.Damper

SUC.Damper

Q12b
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Q12b Graph1

② Relation between pump actuation and occurred negative pressure

- Maximum negative pressure around -86 kPa

- Maximum negative pressure can be generated over 14ms pump actuation

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

That means it can generate negative pressure above -75 to - 90 kPa

Graph 1, occurred negative pressure
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Air
Diaphragm

Negative pressure suction

Observation

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

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

Q12 Test Result 1

③ 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. 
・Vacuum suction from the inside and confirm if air comes out. ⇒Air suction was confirmed.

Negative pressure suction：-94…-95kPa

Amount of air suction：0.03 ccm / 5h
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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.  

close

stop

5min 
(1cycle)

Pump actuation:
14 ms

ESV

PUMP

Fig.1, pump initial check cycle

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

Field Intruded air volume data

5FNRL38297B019356: 2.4 ccm

5FNRL38737B080276: 1.6 ccm

5FNRL38267B025745: 2.1 ccm

5FNRL38227B035284: 0.8 ccm

5FNRL38677B419368: 2.7 ccm

5FNRL38697B056023: 2.1 ccm
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① 初期診断の為ｼｽﾃﾑ起動時に
Pump作動 (14msec)

② Ａ経路(PUMP-ES.Valve間)に
負圧が発生 (Graph1参照)

③ PUMP吸入ﾎﾟｰﾄ前のSUC.Danper部から
エアを吸引 (Test Result 1 参照)

④ PUMP作動時に
(初期診断・ｼｽﾃﾑ動作)

エアを主ﾌﾞﾚｰｷ経路に排出

ソフトﾌﾞﾚｰｷ発生

繰り返しにより序々に増加
(Graph2 参照)

Pump

ES.ValveTCS.Valve

IN.Valve

OUT.Valve

Fr.CAL Rr.CAL LPA

Ａ

One-Way.valve

X -Ring

O-RingDiaphragm
(EPDM)

ＰＵＭＰ部詳細図

IN.Valve

OUT.Valve

Damping Chamber

←要因１

←要因２

SUC.Damper

SUC.Damper

Q12b
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Q12b Graph1

② Relation between pump actuation and occurred negative pressure

- Maximum negative pressure around -86 kPa

- Maximum negative pressure can be generated over 14ms pump actuation

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

That means it can generate negative pressure above -75 to - 90 kPa

Graph 1, occurred negative pressure
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Diaphragm

負圧吸引

SUC.damper 部を切り出し、アクリル板でふたをして観察

サクションダンパー部がエア吸い込み部位と特定できる

Q12b Test Result  1

③ 吸い込み部位の特定
ポンプサクションダンパー部からのエア吸い込みと推測されるため、吸い込み箇所の特定のため現品の
該当部位を切り出し、以下確認を実施した

・内部から真空吸引し、エアが出てくるか確認 ⇒エア吸引が確認できた

負圧吸引：-94…-95kPa

エア吸引量：0.03 ccm / 5h

観察

エア
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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.  

close

stop

5min 
(1cycle)

Pump actuation:
14 ms

ESV

PUMP

Fig.1, pump initial check cycle

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

Field Intruded air volume data

5FNRL38297B019356: 2.4 ccm

5FNRL38737B080276: 1.6 ccm

5FNRL38267B025745: 2.1 ccm

5FNRL38227B035284: 0.8 ccm

5FNRL38677B419368: 2.7 ccm

5FNRL38697B056023: 2.1 ccm
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Soft-Brake

M/C&P failureCaliper failure External leakageAir intrusion

Insufficient filling & bleeding （Primary brake circuit)Air intrusion in modulator control system

Insufficient filling & bleeding（modulator）

Negative pressure in modulator control system

Air intrusion in external seal of modulator

Air intrusion in M/C external seal

･

＋

＋

＋

Leakage

＋

PUMP O-ring PUMP Ｘ-Ring Suction damper Low Pressure Accumulator 

• air suction was confirmed 
in the field return modulator

・no control to release negative-pressure
with the subject and peer vehicles

• no defect with the failed vehicle
• air was found with the 
failed vehicle

• possible to detect in delivery inspection

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

Modulator internal leakage

Ball staking

• no defect with the failed vehicle

• no defect with the failed vehicle

• possible to detect in delivery inspection• air was found in the field return modulator

Q12c

Cover / Valve support clinch Diaphragm caulkingA B

＋
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Air leakage path of Suction damper

Air leakage path A Cover / Valve support clinch 

Air leakage path B Diaphragm caulking 

Q12c

1) Subject vehicles (ODYSSEY), Peer vehicles (ELEMENT)
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Cover / Valve 
support clinch 

Dimension /
Roughness

2) Cover: outer diameter 
φ20.35+0.05/0

3) Cover: clinch area diameter1 
φ19.2 0/-0.052

5) Cover: clinch area length
0.95 ;/-0.05

8) Cover: clinch pocket
roughness  Pt16

9)Valve support: bore diameter
φ19.2 +0.052/0

10) Valve support: bore corner
R0.15 max

6) Cover: clinch area edge
max 0.1

4) Cover: clinch area diameter2 
φ18.75 0/-0.084

11) Valve support: bore roughness
3 x 0.8 / Rz10

7) Cover: clinch pocket height
4.35 ;/-0.1

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 12) Cover:  9SMnPb28K

13) Valve support: A6061

Assembly 1)Clinching height 3.25 +/-0.1

Composition and characteristics are within specification * ○

Composition and characteristics are within specification * ○

Dimension is within specification ○

Specific factor could not be found

leakage from 
suction damper

Confirmation result Judgment

Q12c

A

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

* result from production sample and/or inspection certificate 
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Diaphragm 
caulking

Dimension /
Roughness

17) Diaphragm: thickness
2.2 +/-0.1

18) Diaphragm: outer diameter 
φ13.9 +/-0.1

20) Cover: depth
1.8 +/-0.1

23) Washer: thickness
1.2 +/-0.1

24) Cover: 
9SMnPb28K

25) Diaphragm: 
EPDM Hs70

21) Cover: roughness
5 x 025 / Rz11

19) Diaphragm: step point 
diameter  φ12.5 +/-0.1

26) Washer: 
DC01

22) Washer: outer diameter
φ15.5 +/-0.05

Dimension is within specification ○

Dimension is within specification ○

Dimension is within specification ○

Dimension is within specification ○

Roughness is within specification ○

Dimension is within specification ○

Dimension is within specification ○

Composition and characteristics are within specification * ○

Characteristics are within specification ○

Composition and characteristics are within specification * ○

Material

14) Clinch force: 10 – 12 kN
Pull out force min 1.5kN

15) Diaphragm is not set on 
cover correctly (1.2 – 1.5 kN)

Assembly 

16) Contamination exist at 
membrane area

Both force are within specification *

Force is within specification *

No contamination were found in returned parts

Confirmation result Judgment

Specific factor could not be found

leakage from 
suction damper

○

○

○

Q12c

B

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

* result from production sample and/or inspection certificate 
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Reservoir

Soft-Brake

M/C&P failureCaliper failure External leakageAir intrusion

Insufficient filling & bleeding （primary brake circuit)Air intrusion in modulator control system

Insufficient filling & bleeding（modulator）

Negative pressure in modulator control system

Air intrusion in external seal of modulator

Air intrusion in M/C external seal

･

＋

＋

＋

Leakage

＋

PUMP O-ring PUMP Ｘ-Ring

• air suction was confirmed 
in the field return Modulator

・no control to release negative-pressure
with the peer vehicles

• no defect with the failed vehicle
• air was found with the 
failed vehicle

• possible to detect in delivery inspection

2) Peer vehicles (ACCORD)

Modulator internal leakage

Ball staking

• no defect with the failed vehicle

• no defect with the failed vehicle

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

Q12c
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2) Peer vehicles (ACCORD)

Q12c

Air →

O-ring.

X-ring

← Air

O-ring

Pump

Reservoir

RES.PistonOne-Way Valve

Pump

SUC.ValveREG.Valve

IN.Valve

OUT.Valve

Fr.CAL Rr.CAL Reservoir

One-Way.valve

IN.Valve

OUT.Valve

Damping Chamber
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Reservoir area
Air suction

O-ring
Improper seal

O-ring: dimensional error

Piston: dimensional error

Contamination pinched

Piston: dent・scratch

Piston: increase in burr height

Piston: shrinkage shape

O-ring: scratch・cut

MOD body: dimensional error

MOD body: dent・scratch

O-ring: poor assembly
（including missing part）

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

○

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.

○

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.

○

MOD body
Factor

Body damage
（crack etc.）

Body: Porosity

RES piston 
Factor

Piston damage
（crack and perforation etc.）

No abnormality were found in confirmation 
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.

○

No abnormality were found in confirmation 
of  returned part disassembly.

○

Confirmation result Judgment

Specific factor could not be found

2) Peer vehicles (ACCORD)

Q12c
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Soft-Brake

M/C&P failureCaliper failure External leakageAir intrusion

Insufficient filling & bleeding （Primary brake circuit)Air intrusion in modulator control system

Insufficient filling & bleeding（modulator）

Negative pressure in modulator control system

Air intrusion in external seal of modulator

Air intrusion in M/C external seal

･

＋

＋

＋

Leakage

＋

PUMP O-ring PUMP Ｘ-Ring Suction damper Low Pressure Accumulator 

• air suction was confirmed 
in the field return modulator

・no control to release negative-pressure
with the subject and peer vehicles

• no defect with the failed vehicle
• air was found with the 
failed vehicle

• possible to detect in delivery inspection

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

Modulator internal leakage

Ball staking

• no defect with the failed vehicle

• no defect with the failed vehicle

• possible to detect in delivery inspection• air was found in the field return modulator

Q12c

Cover / Valve support clinch Diaphragm caulkingA B

＋
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Air leakage path of Suction damper

Air leakage path A Cover / Valve support clinch 

Air leakage path B Diaphragm caulking 

Q12c

1) Subject vehicles (ODYSSEY), Peer vehicles (ELEMENT)
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Cover / Valve 
support clinch 

Dimension /
Roughness

2) Cover: outer diameter 
φ20.35+0.05/0

3) Cover: clinch area diameter1 
φ19.2 0/-0.052

5) Cover: clinch area length
0.95 ;/-0.05

8) Cover: clinch pocket
roughness  Pt16

9)Valve support: bore diameter
φ19.2 +0.052/0

10) Valve support: bore corner
R0.15 max

6) Cover: clinch area edge
max 0.1

4) Cover: clinch area diameter2 
φ18.75 0/-0.084

11) Valve support: bore roughness
3 x 0.8 / Rz10

7) Cover: clinch pocket height
4.35 ;/-0.1

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 12) Cover:  9SMnPb28K

13) Valve support: A6061

Assembly 1)Clinching height 3.25 +/-0.1

Composition and characteristics are within specification * ○

Composition and characteristics are within specification * ○

Dimension is within specification ○

Specific factor could not be found

leakage from 
suction damper

Confirmation result Judgment

Q12c

A

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

* result from production sample and/or inspection certificate 
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Diaphragm 
caulking

Dimension /
Roughness

17) Diaphragm: thickness
2.2 +/-0.1

18) Diaphragm: outer diameter 
φ13.9 +/-0.1

20) Cover: depth
1.8 +/-0.1

23) Washer: thickness
1.2 +/-0.1

24) Cover: 
9SMnPb28K

25) Diaphragm: 
EPDM Hs70

21) Cover: roughness
5 x 025 / Rz11

19) Diaphragm: step point 
diameter  φ12.5 +/-0.1

26) Washer: 
DC01

22) Washer: outer diameter
φ15.5 +/-0.05

Dimension is within specification ○

Dimension is within specification ○

Dimension is within specification ○

Dimension is within specification ○

Roughness is within specification ○

Dimension is within specification ○

Dimension is within specification ○

Composition and characteristics are within specification * ○

Characteristics are within specification ○

Composition and characteristics are within specification * ○

Material

14) Clinch force: 10 – 12 kN
Pull out force min 1.5kN

15) Diaphragm is not set on 
cover correctly (1.2 – 1.5 kN)

Assembly 

16) Contamination exist at 
membrane area

Both force are within specification *

Force is within specification *

No contamination were found in returned parts

Confirmation result Judgment

Specific factor could not be found

leakage from 
suction damper

○

○

○

Q12c

B

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

* result from production sample and/or inspection certificate 
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Reservoir 

Soft-Brake

M/C&P failureCaliper failure External leakageAir intrusion

Insufficient filling & bleeding （primary brake circuit)Air intrusion in modulator control system

Insufficient filling & bleeding（modulator）

Negative pressure in modulator control system

Air intrusion in external seal of modulator

Air intrusion in M/C external seal

･

＋

＋

＋

Leakage

＋

PUMP O-ring PUMP Ｘ-Ring

• air suction was confirmed 
in the field return Modulator

・no control to release negative-pressure
with the peer vehicles

• no defect with the failed vehicle
• air was found with the 
failed vehicle

• possible to detect in delivery inspection

2) Peer vehicles (ACCORD)

Modulator internal leakage

Ball staking

• no defect with the failed vehicle

• no defect with the failed vehicle

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

Q12c

PAGE CONTAINS CONFIDENTIAL INFORMATION 5



2) Peer vehicles (ACCORD)

Q12c

Air →

O-ring.

X-ring

← Air

O-ring

Pump

Reservoir

RES.PistonOne-Way Valve

Pump

SUC.ValveREG.Valve

IN.Valve

OUT.Valve

Fr.CAL Rr.CAL Reservoir

One-Way.valve

IN.Valve

OUT.Valve

Damping Chamber
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ﾘｻﾞｰﾊﾞｰ部
Air吸引

O-ﾘﾝｸﾞ
ｼｰﾙ不良

O-ﾘﾝｸﾞ 寸法不良

ﾋﾟｽﾄﾝ 寸法不良

異物噛み込み

ﾋﾟｽﾄﾝ 打痕・ｷｽﾞ

ﾋﾟｽﾄﾝ ﾊﾞﾘ高さ大

ﾋﾟｽﾄﾝ ﾋｹ形状

O-ﾘﾝｸﾞ ｷｽﾞ・切れ

MOD ﾎﾞﾃﾞｨ 寸法不良

MOD ﾎﾞﾃﾞｨ 打痕・ｷｽﾞ

O-ﾘﾝｸﾞ 組付け不良
（含 欠品）

返却現品寸法、および締め代に異常無し ○

返却現品寸法に異常無し ○

返却現品寸法に異常無し ○

返却現品分解確認において、異物及び痕跡無し ○

返却現品分解確認において、ｷｽﾞ・切れ等の異常無し ○

返却現品分解確認において、異常無し ○

返却現品分解確認において、打痕・ｷｽﾞ等の異常無し ○

返却現品寸法確認において、規格内である ○

返却現品の真円度確認にて若干のヒケ形状が
確認されたが、事象の再現＆相関は確認できず

○

返却現品分解確認において異常無し ○

MOD ﾎﾞﾃﾞｨ
要因

ﾎﾞﾃﾞｨ破損
（ひび割れなど）

ﾎﾞﾃﾞｨ 巣穴

RESﾋﾟｽﾄﾝ
要因

ピストン破損
（ひび割れ、穴開きなど）

返却現品分解確認において、異常無し ○

返却現品分解確認において、異常無し、
また外部ﾘｰｸ等の異常も見られない。

○

返却現品分解確認において、異常無し ○

確認結果 判定

Specific factor could not be found

2) Peer vehicles (ACCORD)

Q12c
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Type B 

(Grade ; EXL-Touring)

Type A 

(Grade ; VAN, LX, EX, EXL)

150.4

10
.0

141.5

15
.9

141.545
.0

Adjustment at the lower 
extent of brake pedal

Adjustment at the higher
extent of brake pedal

BRAKE MASTER CYLINDER
MASTER POWER (brake booster)

BRAKE PEDAL

Stroke range for BRAKE PEDAL

DASHBOARD 

DASHBOARD ~ BRAKE PEDAL
Minimum clearance

Q12d
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Type B 

(Grade ; EXL-Touring)

Type A 

(Grade ; VAN, LX, EX, EXL)

150.4

10
.0

141.5

15
.9

141.545
.0

ブレーキペダル
最下方アジャスト時

ブレーキペダル
最上方アジャスト時

BRAKE MASTER CYLINDER
MASTER POWER (brake booster)

BRAKE PEDAL

BRAKE PEDAL ｽﾄﾛｰｸ範囲

DASHBOARD 

DASHBOARD ~ BRAKE PEDAL
最小ｸﾘｱﾗﾝｽ

Q12d
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2707 (1291 / 1416) kgGVWR (Fr/Rr)

LLVW (Fr/Rr)

Tire (size)

2222 (1239 / 983) kg

w
eight

MICHELIN ENERGY LX4 (235/65R16)

5FNRL38886B054764F No.

US ODYSSEY (PEDAL Type B)Vehicle

Test Vehicle

Q12e

PAGE CONTAINS CONFIDENTIAL INFORMATION 1



(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

◇ OUT Valve- No air between LPA and PUMP 
and it appears that air remains between damping 
chamber and PUMP.

A： Air amount for OUT.Valve, LPA, PUMP and ES.Valve

Total air amount for MOD

Air residual amount is 0.3-2.7 cc.

Damping chamber

PUMP

LPA

OUTOUT

IN IN

ESValve
(N/C)

TCS
(N/O)

A

Primary brake circuit

Q12e

Air residual amount (N=18 units)

Test Stand Actuator
Travel @ 11.4 MPa
after 2 man bleed

[ mm ]

Test Stand Actuator
Travel  @
11.4 Mpa

after Super Bleed
[ mm ]

Air Removed from
Low Pressure

Accumulator Circuit
by Super Bleed [cc]

Air Removed from
High Pressure

Circuit by Super
Bleed [cc]

Vehicle Id.Number

13.5 13.0 0.0 0.3 5FNRL38607B456360
13.0 12.8 0.0 0.2 5FNRL386X7B120845
16.8 13.0 0.0 2.4 5FNRL38297B019356
15.3 12.8 0.0 1.6 5FNRL38737B080276
16.0 12.8 0.0 2.1 5FNRL38267B025745
16.5 12.8 0.0 2.4 5FNRL38677B419368
13.5 12.3 0.0 0.8 5FNRL38227B035284
17.0 12.8 0.0 2.7 5FNRL38877B013513
16.0 12.8 0.0 2.1 5FNRL38697B056023
15.2 14.2 N/A 0.6 5FNRL38827B023978
19.5 15.3 N/A 2.7 5FNRL387X7B401603
15.3 14.3 N/A 0.6 5FNRL388X7B050474
16.5 14.8 N/A 1.1 5FNRL38207B022081
16.3 14.9 N/A 0.9 5FNRL38767B003725
17.0 14.4 N/A 1.7 5FNRL384X7B008755
17.7 15.0 N/A 1.7 5FNRL38637B405886
17.2 14.3 N/A 1.9 5FNRL38497B030049
17.2 14.9 N/A 1.5 5FNRL38797B036248
16.7 14.2 N/A 1.6 5FNRL38667B428756
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i) Brake pedal travel as a function of brake pedal force

Brake pedal force(N)

B
ra

ke
 p

ed
al

 tr
av

el
(m

m
)

No air
Typical amount air leakage
Worst case amount air leakage

Q12e
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ii) Brake line pressure as a function of brake pedal force

B
ra

ke
 li

ne
 p

re
ss

ur
e(

M
P

a)

Brake pedal force(N)

No air
Typical amount air leakage
Worst case amount air leakage

Q12e
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iii) Vehicle deceleration as a function of brake pedal travel

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

ABS operation ABS Operation

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

V
eh

ic
le

 d
ec

el
er

at
io

n(
m

/s
2)

V
eh

ic
le

 d
ec

el
er

at
io

n(
m

/s
2)

No air
Typical amount air leakage
Worst case amount air leakage

No decrease for braking force but pedal travel deteriorates for no air

Q12e
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iv) Vehicle deceleration as a function of brake line pressure

ABS peration ABS operation

No air
Typical amount air leakage
Worst case amount air leakage

V
eh

ic
le

 d
ec

el
er

at
io

n(
m

/s
2)

V
eh

ic
le

 d
ec

el
er

at
io

n(
m

/s
2)

Brake line pressure(MPa) Brake line pressure(MPa)

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

Q12e
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Q12e

2707 (1291 / 1416) kgGVWR (Fr/Rr)

LLVW (Fr/Rr)

Tire (size)

2222 (1239 / 983) kg

w
e
igh

t

MICHELIN ENERGY LX4 (235/65R16)

5FNRL38886B054764F No.

US ODYSSEY (PEDAL Type B )Vehicle

Test Vehicle
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Test Stand Actuator
Travel @ 11.4 MPa
after 2 man bleed

[ mm ]

Test Stand Actuator
Travel  @
11.4 Mpa

after Super Bleed
[ mm ]

Air Removed from
Low Pressure

Accumulator Circuit
by Super Bleed [cc]

Air Removed from
High Pressure

Circuit by Super
Bleed [cc]

Vehicle Id.Number

13.5 13.0 0.0 0.3 5FNRL38607B456360
13.0 12.8 0.0 0.2 5FNRL386X7B120845
16.8 13.0 0.0 2.4 5FNRL38297B019356
15.3 12.8 0.0 1.6 5FNRL38737B080276
16.0 12.8 0.0 2.1 5FNRL38267B025745
16.5 12.8 0.0 2.4 5FNRL38677B419368
13.5 12.3 0.0 0.8 5FNRL38227B035284
17.0 12.8 0.0 2.7 5FNRL38877B013513
16.0 12.8 0.0 2.1 5FNRL38697B056023
15.2 14.2 N/A 0.6 5FNRL38827B023978
19.5 15.3 N/A 2.7 5FNRL387X7B401603
15.3 14.3 N/A 0.6 5FNRL388X7B050474
16.3 14.9 N/A 0.9 5FNRL38767B003725
17.0 14.4 N/A 1.7 5FNRL384X7B008755
17.7 15.0 N/A 1.7 5FNRL38637B405886
17.2 14.3 N/A 1.9 5FNRL38497B030049
17.2 14.9 N/A 1.5 5FNRL38797B036248
16.7 14.2 N/A 1.6 5FNRL38667B428756

(2) 対象サービスブリテンの状態によるブレーキシステムへの典型的なエア漏れ量
：市場返却品のエア残留量の平均値＝１．５ccを典型的なエア漏れ量とした。

(3) 対象サービスブリテンの状態によるブレーキシステムへの最悪のケースのエア漏れ量
：市場返却品のエア残留量の最悪値＝２．７ccを最悪ｹｰｽのエア漏れ量とした。

◇ OUT ﾊﾞﾙﾌﾞ-LPA-PUMP間にはｴｱはなく、

ﾀﾞﾝﾋﾟﾝｸﾞﾁｬﾝﾊﾞｰーPUMP間に滞留していると考えられる

A： OUT.Valve-LPA-PUMP-ES.Valve 間 のエア量

MOD全体 エア量

エア残留有0.2～2.7 cc

ﾀﾞﾝﾋﾟﾝｸﾞﾁｬﾝﾊﾞｰ

PUMP

LPA

OUTOUT

IN IN

ESValve
(N/C)

TCS
(N/O)

A

主ﾌﾞﾚｰｷ経路

Q12e

エア残留量 (N=18台)
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i) Brake pedal travel as a function of brake pedal force

Brake pedal force(N)

B
ra

ke
 p

e
d
al

 t
ra

ve
l(
m

m
)

No air
Typical amount air leakage
Worst case amount air leakage

Q12e
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ii) Brake line pressure as a function of brake pedal force

B
ra

ke
 l
in

e
 p

re
ss

u
re

(M
P

a)

Brake pedal force(N)

No air
Typical amount air leakage
Worst case amount air leakage

Q12e
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iii) Vehicle deceleration as a function of brake pedal travel

Weight : LLVW、初速＝100km/h,、路面 : Dry asphalt Weight : GVWR、初速＝100km/h,、路面 : Dry asphalt

ABS 作動 ABS 作動

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

V
e
h
ic

le
 d

e
c
e
le

ra
ti
o
n
(m

/
s2

)

V
e
h
ic

le
 d

e
c
e
le

ra
ti
o
n
(m

/
s2

)

No air
Typical amount air leakage
Worst case amount air leakage

Q12e

pedal travelはno airに対し悪化しているが、制動力の低下無し
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iv) Vehicle deceleration as a function of brake line pressure

ABS 作動 ABS 作動

No air
Typical amount air leakage
Worst case amount air leakage

V
e
h
ic

le
 d

e
c
e
le

ra
ti
o
n
(m

/
s2

)

V
e
h
ic

le
 d

e
c
e
le

ra
ti
o
n
(m

/
s2

)

Brake line pressure(MPa) Brake line pressure(MPa)

Weight : LLVW、初速＝100km/h,、路面 : Dry asphalt Weight : GVWR、初速＝100km/h,、路面 : Dry asphalt

Q12e
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