qj SAGE EDMINTERNATIOI\'AL INC.

Hirethane TPU
Physical Properties and Technical Data Sheets

Items
HI-1070A HI-1075A HI-1080A HI-1085A HI-1090A
Physical Properties Test Method
Ester yes yes yes yes yes
Types
Ether
Specific Gravity JIs | K731l 1.16 1.17 1.18 1.19 1.19
Hardness Shore A 7042 75742 802 852 902
Shore D
Modulus 100% kg/cm? Js | K7311 3048 35410 45+10 60410 80#15
Modulus 300% kg/cm? JS | K7311 4048 55410 75415 100420 150430
Tensile Strength kg/cm? JIS | K731l 160£30 20040 300£70 350470 350470
Elongation % JIs | K731l 850170 800150 600+100 600+100 500+100
Vicast Softening point < JIS | K7311 115 125 130 130 130
Injection yes yes yes yes yes
Processing
Extrusion
5~6 m/m
Transparency mm
8~10 m/m
300W/12hr 4° ASTM| D1148
UV Resistance
300W/24hr 4°  |AsTM| Diis4
.very good .very good .very good very good .very good
tough tough tough tough tough
elasticity elasticity  |elasticity elasticity elasticity
.good abrasion |.good .good .good .good
- resistance abrasion abrasion abrasion abrasion
Characteristics . . . .
.good low resistance resistance resistance resistance
temp. .good low .good low .good low .good low
flexibility temp. temp. temp. temp.
flexibility flexibility flexibility flexibility
.0 Rings .0 Rings .O Rings .0 Rings .pads
.pads .pads .pads .pads .corks
.corks .corks .corks .corks .shoes
.shoes .shoes .shoes .wrist bands  |.auto parts
— .shoe soles .shoe soles .shoe soles for watch  |.wheelers &
Applications .
.shoe materials |.shoe .shoe .shoes parts
.others materials materials .auto parts .rollers &
.others .others .others parts
.others
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qj SAGE EDMINTERNATIOI\'AL INC.

Hirethane TPU
Physical Properties and Technical Data Sheets

Items
HI-1095A | HI-2055A | HI-2060A | HI-2065A | HI-2070A | HI-2075A
Physical Properties Test Method
Ester yes yes yes yes yes yes
Types
Ether
Specific Gravity JIs | K731l 1.21 1.22 1.23 1.24 1.24
Hardness Shore A 952 982
Shore D 5672 61+2 6442 712 7542
Modulus 100% kg/cm? JIs | K731l 120#15 135420 170435 200440 230+45 250450
Modulus 300%  kg/cm? Jis | K73t | 200440 22040 250450 250450 270450 280460
Tensile Strength kg/cm? JIs | K731l 35070 35070 35070 35070 350470 350470
Elongation % JIS | K731 450490 450490 450490 400+£80 400280 350#70
Vicast Softening point < JIS | K731l 130 135 135 135 140 140
Injection Yes yes yes yes yes yes
Processing
Extrusion
5~6 m/m
Transparency mm
8~10 m/m
300W/12hr 4° ASTM| D1148
UV Resistance
300W/24hr 4°  |AsTM| Di1s4
.very good |.very good |.very good |verygood |.very good |.very good
tough tough tough tough tough tough
elasticity  |elasticity |elasticity |elasticity |elasticity |elasticity
.good .good .good .good .good .good
_ abrasion |abrasion |abrasion |abrasion |abrasion |abrasion
Characteristics . . . . . .
resistance |resistance |resistance |resistance |resistance |resistance
.good low |.good low |.good low |.good low |.good low |.good low
temp. temp. temp. temp. temp. temp.
flexibility  [flexibility  [flexibility  [flexibility |flexibility  |flexibility
Straps &  |.straps &  |.straps Sstraps &  |.ice skating |.ice skating
buckles buckles for |&.buckles [buckles for [boots boots
.wheelers & |[snowboots |for snowboots |.shoe tips |.shoe tips
parts .antenna for |[snowboots |and .shoe .shoe
Jollers & TV and and roller/ice  |materials |materials
parts radio roller/ice  |skating .others .others
Applications .shoe .shoe skating shoes
materials |materials |shoes .ice skating
.shoe .others .ice skating |boots
hobnails boots .shoe tips
.others .shoe tips  |.others
.others
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qj SAGE EDMINTERNATIOI\'AL INC.

Hirethane TPU
Physical Properties and Technical Data Sheets

Items
HT-1080A HT-1085A HT-1090A
Physical Properties Test Method
Ester yes yes yes
Types
Ether
Specific Gravity JIS | K7311 1.18 1.19 1.19
Hardness Shore A 802 852 902
Shore D
Modulus 100% kg/cm? Js | k73w 45490 6010 80415
Modulus 300%  kg/cm? JIS | K7311 80+15 11020 150£30
Tensile Strength kg/cm? JIs | K7311 350#70 45090 550+110
Elongation % JIS | K7311 550+#110 550110 550+#110
Vicast Softening point < JIS | K731 125 125 130
Injection yes yes yes
Processing Extrusion
5~6 m/m yes yes yes
Transparency mm
8~10 m/m
300W/12hr 4° ASTM| D1148
UV Resistance
300W/24hr 4° ASTM| D1184
.very good tough .very good tough .very good tough
elasticity elasticity elasticity

Characteristics

.good abrasion

resistance

.good low temp.

flexibility

.good transparency

.good abrasion

resistance

.good low temp.

flexibility

.good transparency

.good abrasion

resistance

.good low temp.

flexibility

.good transparency

Applications

.0 Rings
.pads
.corks
.auto parts

.shoe soles

.shoe materials
.others

.0 Rings

.pads

.corks

.rollers & parts

.wrist bands for watch
.shoe materials

.auto parts

.others

.O Rings

.pads

.corks

.rollers & parts

.wrist bands for watch
.shoe materials

.auto parts

.others
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j SAGE EDMINTERNATIOI\'AL INC.

Hirethane TPU
Physical Properties and Technical Data Sheets

Items
HT-1095A HT-2055A HT-2060A HT-2065A HT-2070A
Physical Properties Test Method
Ester yes yes yes yes yes
Types
Ether
Specific Gravity JIS | K7311 1.2 1.21 1.22 1.23 1.24
Hardness Shore A 952 9842
Shore D 562 6172 6442 7142
Modulus 100% kg/cm? JIS | K731l 120425 130425 160£30 19540 230+45
Modulus 300% kg/cm? JIs | K731l 210450 220450 23045 240445 260450
Tensile Strength kg/cm? JIs | K731l 350#70 35070 400280 350470 350470
Elongation % JIS | K7311 450490 450490 450490 400280 400280
Vicast Softening point < JIs | K7311 130 135 135 135 140
Injection yes yes yes yes yes
Processing
Extrusion
5~6 m/m yes yes yes yes yes
Transparency mm
8~10 m/m
300W/12hr 4°  |ASTM| D1148
UV Resistance
300W/24hr 4°  |AsTM| Diiss
.very good .very good .very good .very good .very good
tough tough tough tough tough
elasticity elasticity elasticity elasticity elasticity
.good abrasion |.good abrasion |[.good abrasion |.good abrasion |.good abrasion
- resistance resistance resistance resistance resistance
Characteristics
.good low temp. |.good low temp. |.good low temp. |.good low temp. |.good low temp.
flexibility flexibility flexibility flexibility flexibility
.good .good .good .good .good
transparency | transparency | transparency | transparency | transparency
.straps & .straps & straps & .straps & .shoe materials
buckles buckles for buckles for buckles for  |.ice skating
.rollers & parts | snowboots snowboots & | snowboots & | boots
.shoe materials |.antenna for shoes shoes .others
Applications .shoe hobnails | TV and radio |.antenna for .shoe materials
.others .shoe materials | TV and radio |.ice skating
.others .shoe materials boots
.others .others
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qj SAGE EDMINTERNATIOI\'AL INC.

Hirethane TPU
Physical Properties and Technical Data Sheets

Items
HT-1080AU HT-1085AU HT-1090AU
Physical Properties Test Method
Ester yes yes yes
Types
Ether
Specific Gravity JIS | K7311 1.18 1.19 1.19
Hardness Shore A 80+2 8542 902
Shore D
Modulus 100% kg/cm? JIs | K7311 45490 6010 8015
Modulus 300% kg/cm? JIs | K7311 80+15 110420 150430
Tensile Strength kg/cm? JIs | K7311 350470 450490 5504110
Elongation % JIs | K731l 5504110 5504110 550#110
Vicast Softening point €< JIS | K7311 125 125 130
Injection yes yes yes
Processing
Extrusion
5~6 m/m yes yes yes
Transparency mm
8~10 m/m
300W/12hr 4°  |ASTM| D1148
UV Resistance
300W/24hr 4° ASTM| D1184 yes yes yes
.very good tough .very good tough .very good tough
elasticity elasticity elasticity
.good abrasion .good abrasion .good abrasion
resistance resistance resistance
Characteristics .good _onv_ temp. .good _onv_ temp. .good _onv_ temp.
flexibility flexibility flexibility

.good transparency
.good UV resistance

.good transparency
.good UV resistance

.good transparency
.good UV resistance

Applications

.0 Rings
.pads
.corks
.auto parts
.shoe soles
.shoe materials
.others

.0 Rings

.pads

.corks

.rollers & parts

.wrist bands for watch
.auto parts

.shoe materials
.others

.O Rings

.pads

.corks

.rollers & parts

.wrist bands for watch
.auto parts

.shoe materials
.others
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j SAGE EDMINTERNATIOI\'AL INC.

Hirethane TPU
Physical Properties and Technical Data Sheets

Items
HT-1095AU | HT-2055AU | HT-2060AU | HT-2065AU | HT-2070AU
Physical Properties Test Method
Ester yes yes yes yes yes
Types
Ether
Specific Gravity JIs | K7311 1.2 1.21 1.22 1.23 1.24
Hardness Shore A 9542 98+2
Shore D 562 6142 6442 7142
Modulus 100%  kg/cm? JIs | K7311 120425 130425 160230 19540 230#45
Modulus 300%  kg/cm? JIs | K7311 210450 220+45 230445 240445 260450
Tensile Strength kg/cm? JIs | K7311 350470 35070 400280 3502470 350270
Elongation % JIs | K7311 450490 450490 450490 400280 400280
Vicast Softening point < JIs | K7311 130 135 135 135 140
Injection yes yes yes yes yes
Processing
Extrusion
5~6 m/m yes yes yes yes yes
Transparency mm
8~10 m/m
300W/12hr 4°  |ASTM| D1148
UV Resistance
300W/24hr 4° ASTM| D1184 yes yes yes yes yes
.very good .very good .very good .very good .very good
tough tough tough tough tough
elasticity elasticity elasticity elasticity elasticity
.good abrasion |.good abrasion |.good abrasion |.good abrasion |.good abrasion
resistance resistance resistance resistance resistance
Characteristics .good _onv_ temp. |.good _onv_ temp. |.good _onv_ temp. |.good _onv_ temp. |.good _onv_ temp.
flexibility flexibility flexibility flexibility flexibility
.good .good .good .good .good
transparency | transparency | transparency | transparency | transparency
.good UV .good UV .good UV .good UV .good UV
resistance resistance resistance resistance resistance
straps & .straps & straps & straps & .shoe materials
buckles buckles for buckles for buckles for  |.ice skating
.rollers & parts | snowboots snowboots & | snowboots & | boots
.shoe materials |.antenna for shoes shoes .others
Applications .shoe hobnails | TV and radio |.antenna for .shoe materials
.others .shoe materials | TV and radio |.ice skating
.others .shoe materials boots
.others .others
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qj SAGE EDMINTERNATIOI\'AL INC.

Hirethane TPU
Physical Properties and Technical Data Sheets

Items
HT-1080HA HT-1085HA HT-1090HA
Physical Properties Test Method
Ester yes yes yes
Types
Ether
Specific Gravity JIs | K731l 1.18 1.19 1.19
Hardness Shore A 802 8572 902
Shore D
Modulus 100% kg/cm? Js | kran 45490 6010 80415
Modulus 300% kg/cm? Js | Kr3n 80#15 110420 150+30
Tensile Strength kg/cm? Js | Kr3n 350470 450490 550#110
Elongation % JIs | K731 550#110 5504110 550#110
Vicast Softening point < JIS | K731l 125 125 130
Injection yes yes yes
Processing Extrusion
5~6 m/m
Transparency mm
8~10 m/m yes yes yes
300W/12hr 4°  |ASTM| D1148
UV Resistance
300W/24hr 4°  |AsTM| Di1ss
.very good tough .very good tough .very good tough
elasticity elasticity elasticity
.good abrasion .good abrasion .good abrasion
Characteristics resistance resistance resistance
.good low temp. .good low temp. .good low temp.
flexibility flexibility flexibility
.good transparency .good transparency .good transparency
.0 Rings .0 Rings .0 Rings
.pads .pads .pads
.corks .corks .corks
.auto parts .rollers & parts .rollers & parts
Applications .shoe soles .wrist bands for watch  |.wrist bands for watch
.shoe materials .auto parts .auto parts
.others .shoe materials .shoe materials
.others .others
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qj SAGE EDMINTERNATIOI\'AL INC.

Hirethane TPU
Physical Properties and Technical Data Sheets

Items
HT-1095HA | HT-2055HA | HT-2060HA | HT-2065HA | HT-2070HA
Physical Properties Test Method
Ester yes yes yes yes yes
Types
Ether
Specific Gravity JIs | K731 1.2 121 1.22 1.23 1.24
Hardness Shore A 952 9842
Shore D 5642 61+2 6442 7142
Modulus 100% kg/cm? JIS | K731l 120425 13025 160£30 19540 23045
Modulus 300% kg/cm? JIS | K731l 210450 220445 23045 24045 260450
Tensile Strength kg/cm? JIS | K731l 350#70 350£70 400480 350470 350470
Elongation % JIS | K731 450490 450490 450490 400480 400480
Vicast Softening point < JIs | K731l 130 135 135 135 140
Injection yes yes yes yes yes
Processing
Extrusion
5~6 m/m yes yes yes yes yes
Transparency mm
8~10 m/m
300W/12hr 4° ASTM| D1148
UV Resistance
300W/24hr 4°  |ASTM| D184
.very good .very good .very good .very good .very good
tough tough tough tough tough
elasticity elasticity elasticity elasticity elasticity
.good abrasion |.good abrasion |.good abrasion |.good abrasion |.good abrasion
o resistance resistance resistance resistance resistance
Characteristics .good low temp. |.good low temp. |.good low temp. |.good low temp. |.good low temp.
flexibility flexibility flexibility flexibility flexibility
.good .good .good .good .good
transparency  |transparency  |transparency |transparency |transparency
.straps & .straps & straps & straps & .shoe materials
buckles buckles for buckles for buckles for  |.ice skating
.rollers & parts | snowboots snowboots & | snowboots & |boots
.shoe materials |.antenna for shoes shoes .others
Applications .shoe hobnails | TV and radio |.antenna for .shoe materials
.others .shoe materials | TV and radio |.ice skating
.others .shoe materials |boots
.others .others
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qj SAGE EDMINTERNATIOI\'AL INC.

Hirethane TPU
Physical Properties and Technical Data Sheets

Items
HT-1080HAU HT-1085HAU
Physical Properties Test Method
Ester yes yes
Types
Ether
Specific Gravity JIs | K731 1.18 1.19
Hardness Shore A 80+2 8572
Shore D
Modulus 100% kg/cm? Jis | K7an 4549 6010
Modulus 300% kg/cm? Jis | Kr3n 80415 110420
Tensile Strength kg/cm? Jis | Kr3n 350470 450+90
Elongation % JIS | K731 550+110 550110
Vicast Softening point < JIs | K731l 125 125
Injection yes yes
Processing Extrusion
5~6 m/m
Transparency mm
8~10 m/m yes yes
300W/12hr 4°  |ASTM| D1148
UV Resistance
300W/24hr 4°  |asTM| Dus4 yes yes
.very good tough elasticity .very good tough elasticity
.good abrasion resistance .good abrasion resistance
.good low temp. flexibility .good low temp. flexibility
Characteristics .good transparency .good transparency
.0 Rings .0 Rings
.pads .pads
.corks .corks
Applications .auto parts .rollers & parts
PP .shoe soles .wrist bands for watch
.shoe materials .auto parts
.others .shoe materials
.others
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qj SAGE EDMINTERNATIOI\'AL INC.

Hirethane TPU
Physical Properties and Technical Data Sheets

Items
HT-1095HAU | HT-2055HAU | HT-2060HAU | HT-2065HAU | HT-2070HAU
Physical Properties Test Method
Ester yes yes yes yes yes
Types
Ether
Specific Gravity JIs | K731 1.2 1.21 1.22 1.23 1.24
Hardness Shore A 9542 9842
Shore D 5642 6142 6442 7142
Modulus 100% kg/cm? JIS | K731l 120425 13025 160230 19540 230445
Modulus 300% kg/cm? JIS | K731l 210450 220450 23045 24045 260450
Tensile Strength kg/cm? JIS | K731l 350#70 350#70 400280 350470 350470
Elongation JIS | K731 450490 450490 450490 400480 400280
Vicast Softening point < JIs | K731l 130 135 135 135 140
Injection yes yes yes yes yes
Processing Extrusion
5~6 m/m
Transparency mm
8~10 m/m yes yes yes yes yes
300W/12hr 4°  |AsTM| D1148
UV Resistance
300wW/24hr 4° ASTM| D1184 yes yes yes yes yes
.very good .very good .very good .very good .very good
tough tough tough tough tough
elasticity elasticity elasticity elasticity elasticity
.good abrasion |.good abrasion |.good abrasion |.good abrasion |.good abrasion
resistance resistance resistance resistance resistance
- .good low temp. |.good low temp. |.good low temp. |.good low temp. |.good low temp.
Characteristics flexibility flexibility flexibility flexibility flexibility
.good .good .good .good .good
transparency  |transparency |transparency |transparency [transparency
resistance resistance resistance
resistance resistance
.straps & .straps & .straps & .straps & .shoe materials
buckles buckles for buckles for buckles for |.ice skating
.rollers & parts | snowboots snowboots & | snowboots & |boots
.shoe materials |.antenna for shoes shoes .others
Applications .shoe hobnails | TV and radio |.antenna for .shoe materials
.others .shoe materials | TV and radio |.ice skating
.others .shoe materials |boots
.others .others
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qj SAGE EDMINTERNATIOI\'AL INC.

Hirethane TPU
Physical Properties and Technical Data Sheets

Items
HE-1180A HE-1185A HE-1190A
Physical Properties Test Method
Ester yes yes yes
Types
Ether
Specific Gravity JIs | K731 1.18 1.19 1.19
Hardness Shore A 802 8542 902
Shore D
Modulus 100% kg/cm? Js | K73 45410 6010 8015
Modulus 300%  kg/cm? JIs | K731 8015 110420 150430
Tensile Strength kg/cm? JIs | K731l 35070 45090 550+110
Elongation % JIs | K731 550+110 550+110 550+110
Vicast Softening point < JIs | K731 125 125 130
Injection
Processing
Extrusion yes yes yes
5~6 m/m
Transparency mm
8~10 m/m
300W/12hr 4° ASTM| D1148
UV Resistance
300W/24hr 4° ASTM| D1184
.very good tough .very good tough .very good tough
elasticity elasticity elasticity

.good abrasion

.good abrasion

.good abrasion

. resistance resistance resistance
Characteristics .good low temp. .good low temp. .good low temp.
flexibility flexibility flexibility
.0 Rings .wires & cables .wires & cables
.pads . pads . pads
.corks films. films.
fishing shoes .rollers & parts rollers & parts
Applications .shoe materials .auto parts .auto parts
.wires & cables .air tubes .air tubes
.others .others .others
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Hirethane TPU
Physical Properties and Technical Data Sheets

qj SAGE EDMINTERNATIOI\'AL INC.

Items
HE-1195A HE-2255A
Physical Properties Test Method
Ester yes yes
Types
Ether
Specific Gravity JIs K7311 1.2 1.21
Hardness Shore A 95+2 98+2
Shore D 5642
Modulus 100% kg/cm? Js K7311 120425 135425
Modulus 300% kg/cm? Js K7311 220445 250450
Tensile Strength kg/cm? JIs K7311 350470 350470
Elongation % JIS K7311 450490 450490
Vicast Softening point < JIs K7311 130 130
Injection
Processing
Extrusion yes yes
5~6 m/m
Transparency mm
8~10 m/m
300W/12hr 4° ASTM | D1148
UV Resistance
300W/24hr 4° ASTM | D1184
.very good tough elasticity .very good tough elasticity
.good abrasion resistance .good abrasion resistance
Characteristics .good low temp. flexibility .good low temp. flexibility
.air tubes .air tubes
.wires and cables .wires and cables
Applications films films
PP .shoe materials .shoe materials
.others .others
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qj SAGE EDMINTERNATIOI\'AL INC.

Hirethane TPU
Physical Properties and Technical Data Sheets

Items
HE-1180AU HE-1185AU HE-1190AU
Physical Properties Test Method
Ester yes yes yes
Types
Ether
Specific Gravity Jis K7311 1.18 1.19 1.19
Hardness Shore A 802 852 902
Shore D
Modulus 100% kg/cm? JIs K7311 45410 6010 80#15
Modulus 300% kg/cm? JIs K7311 8015 110420 150430
Tensile Strength kg/cm? Js K7311 350470 450490 550#110
Elongation % JIs K7311 550110 550#110 550+110
Vicast Softening point < Jis K7311 125 125 130
Injection
Processing
Extrusion yes yes yes
5~6 m/m
Transparency mm
8~10 m/m
300W/12hr 4° ASTM | D1148 yes yes yes
UV Resistance
300W/24hr 4° ASTM | D1184
.very good tough .very good tough .very good tough
elasticity elasticity elasticity
.good abrasion .good abrasion .good abrasion
o resistance resistance resistance
Characteristics .good low temp. .good low temp. .good low temp.
flexibility flexibility flexibility
.O Rings .wires & cables .wires & cables
.pads . pads . pads
.corks films. films.
fishing shoes .rollers & parts .rollers & parts
Applications .shoe materials .auto parts .auto parts
.wires & cables .air tubes .air tubes
.others .others .others
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qj SAGE EDMINTERNATIOI\'AL INC.

Hirethane TPU

Physical Properties and Technical Data Sheets

Items
HE-1195AU HE-2255AU
Physical Properties Test Method
Ester yes yes
Types
Ether
Specific Gravity JIs K7311 1.2 1.21
Hardness Shore A 95+2 982
Shore D 562
Modulus 100% kg/cm? Js K7311 120425 135425
Modulus 300% kg/cm? JIs K7311 220445 250450
Tensile Strength kg/cm? JIs K7311 350470 350470
Elongation % JIs K7311 450490 450490
Vicast Softening point < JIs K7311 130 130
Injection
Processing Extrusion yes yes
5~6 m/m
Transparency mm
8~10 m/m
300W/12hr 4° ASTM D1148 yes yes
UV Resistance
300W/24hr 4° ASTM D1184
.very good tough elasticity .very good tough elasticity
.good abrasion resistance .good abrasion resistance
.good low temp. flexibility .good low temp. flexibility
Characteristics .good UV resistance .good UV resistance
.air tubes .air tubes
.wires and cables .wires and cables
films films
Applications .shoe materials .shoe materials
.others .others
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