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Mold size

Components temp.

Mold temp.

De－mold time

Crashing condition

Conditioning before testing

：300×300×70［mm］，aluminium

: 25［℃］±1［℃］

: 60［℃］±1［℃］

: 5［min.］

: Once after de－mold in 10 sec.

: 23［℃］±50［％RH］

Table １　Conditions for Foam Sample Preparation

Category

Isocyanate

Polyol

Cell opener

Cross linker

Catalyst

Silicon 
surfactant

Name

MDI 1

MDI 2

MDI 3

T／ M

PPG A

PPG B

PPG C

POP A

POP B

Cell opener A

Cross linker A

TEDA L33

TOYOCAT ET

RZETA

Description

MDI prepolymer modified by PPG

Unmodified MDI

MDI prepolymer modified by PPG

TDI ／ polymeric－MDI＝80／ 20

Polyether polyol

Polyether polyol

Polyether polyol

Polymer polyol

Polymer polyol

Gelling（Conventional）

Blowing（Conventional）

Gelling（Reactive）

Specification

NCO value＝28.8［％］

NCO value＝32.4［％］

NCO value＝31.7［％］

NCO value＝44.5［％］

OHv＝23.5［mg KOH／ g］

OHv＝24.0［mg KOH／ g］

OHv＝23.5［mg KOH／ g］

OHv＝23.5［mg KOH／ g］

OHv＝28.0［mg KOH／ g］

OHv＝28.0［mg KOH／ g］

OHv＝840［mg KOH／ g］

－

－

－

Catalyst A Blowing（Reactive）
N,N,N'－trimethyl－N'－
hydroxyethyl

Surfactant A

Surfactant B

　

－bisaminoethylether

For HR mold foam

For HR mold foam

Table２　Raw Materials
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Foam sample size

Amine extracting condition

Analyzer

30×30×30mm

Extracting Solvent: Acetonitrile［100ml］ 

GCMS－QP2010

Analyze method
SIM mode
Internal standard method

GC condition

Column：0.25［mm］×30［m］
Film Thickness：0.25［µm］
Injection temp.：250［℃］
Detector temp.：250［℃］
Oven temp.：50－270［℃］

Table３　Conditions for Quantification of the Catalyst

Foam sample size

Atmosphere

Measuring device

80×80×80［mm］

25［℃］×55［％RH］

COSMOSXP－329 ODOR CONCENTRATION METER

Table４　Conditions for Measurement of Odor
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Figure１　Comparison  of  Stress－Strain  Curves

（A） （B）

（C） （D）

（A）T／ M system at initial indentation，（B）MDI system at initial indentation，
（C）T／ M system at high indentation and（D）MDI system at high indentation

Figure２　Comparison  of  Body  Pressure  Distribution
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Figure３　The Results of Dynamic Durability Measurement
Comparison of vibration absorption seat pads (density=57kg/m3)
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T／ M
MDI 1

Table５　Effects of Direct Density Reduction of Conventional MDI system

Isocyanate

PPG A

POP A

Cell opener A

TEDA L33

TOYOCAT ET

Surfactant A

H2O

NCO Index

MDI 1

Properties　　　　　　　　　

O.A.D. ［kg／ m3］

25％ILD ［N／ 314cm2］

Hysteresis Loss ［％］

BR［％］

50％ CS Dry ［％］

50％ CS Wet ［％］

Resonance frequency ［Hz］

Transmissibility at resonance ［－］

MDI 1

90

10

2

0.45

0.09

1

3.5

78

47.2

60.4

257

28.8

60

4.6

8.1

3.7

2.7

MDI 1

90

10

2

0.45

0.09

1

3.5

85

51.4

55.4

254

30.8

59

4.6

9.9

3.8

3.1

MDI 1

90

10

2

0.45

0.09

1

3.5

93

56.2

50.4

251

33.3

58

4.8

11.2

3.9

3.5

MDI 1

90

10

2

0.45

0.09

1

3.5

105

63.5

　
＊

＊No foam sample obtained by collapse.
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Figure４　Comparison of Stress－Strain Curves at Initial Deflection
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Table６　Properties of Newly Developed MDI Base Seat Pad System

Isocyanate

PPG A

PPG B

POP A

POP B

Cell opener A

Cross linker A

TEDA L33

TOYOCAT ET

Surfactant A

Surfactant B

H2O

NCO Index

MDI 1

MDI 2

MDI 3

Properties　　　　　　　　　

O.A.D. ［kg／ m3］

25％ILD ［N／ 314cm2］

Hysteresis Loss ［％］

BR［％］

50％ CS Dry ［％］

50％ CS Wet ［％］

Resonance frequency ［Hz］

Transmissibility at resonance ［－］

MDI 1

90

10

2

0.45

0.09

1

3.5

85

51.4

55.4

254

30.8

59

4.6

9.9

3.8

3.1

MDI 1

90

10

2

0.45

0.09

1

3.5

93

56.2

50.4

251

33.3

58

4.8

11.2

3.9

3.5

MDI 2

75

25

4

2.5

0.35

0.08

1

4

93

63.8

45.2

256

33.5

56

5.1

12.5

4.3

3.6

MDI 3

75

25

4

2.5

0.35

0.08

1

4

93

65.2

45.3

248

31

59

4.9

10.2

4

3.2
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Table７　Properties of Newly Developed PPG System

Isocyanate

PPG A

PPG A

PPG C

POP A

POP B

Cell opener A

Cross linker A

TEDA L33

TOYOCAT ET

Surfactant A

Surfactant B

H2O

NCO Index

MDI 1

MDI 3

Properties　　　　　　　　　

O.A.D. ［kg／ m3］

25％ILD ［N／ 314cm2］

Hysteresis Loss ［％］

BR［％］

50％ CS Dry ［％］

50％ CS Wet ［％］

Resonance frequency ［Hz］

Transmissibility at resonance ［－］

MDI 1

90

10

2

0.45

0.09

1

3.5

78

47.2

60.4

257

28.8

60

4.6

8.1

3.7

2.7

MDI 3

75

25

4

2

0.35

0.08

1

4

93

65.2

45.3

248

31

59

4.9

10.2

4

3.2

MDI 3

75

25

4

2

0.35

0.08

1

4

90

62.9

45.4

252

28.4

63

4.1

8.6

3.8

2.9

Profiles of Reaction
［Sec.］

Catalyst Level

Properties

［ppm］

Samples

Catalyst System

O.A.D.［kg／ m3］

25％ILD［N／ 314cm2］

Hysteresis Loss［％］

BR［％］

50％ CS Dry［％］

50％ CS Wet［％］

Table８　Comparison of foam properties

Conventional Catalyst

17

85

108

TEDA L33／ TOYOCAT ET

2458

45.4

245

28.4

63

156

101

5.2

4.1

8.6

Reactive Catalyst

17

84

104

RZETA／ Catalyst A

5021

45.2

241

28.9

63

158

102

5.2

4.1

9.2

General
physical
properties

Tensile strength at break［kPa］

Elongation at break［％］

Angle tear strength［N／ cm］

Cream Time

Gel Time

Rise Time
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Extract Ratio［％］

Table９　Free Amine Catalyst Measurement

Conventional Catalyst
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Figure７　Temporal Changes in Foam Odor
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