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Grivory® EMS GRIVORY 

Grivory HT 

(PPA, Polyphthalamide) - (copolyamide PA

6T/6I PA 6T/66) 

Domat/Ems ( ) EMS-GRIVORY Grivory HT

(polymerization) (compounding)

EMS-GRIVORY 

Grivory HT 

Grivory HT

Grivory HT 

120

PPS ( ) PEEK ( ) 

Grivory HT 

( )

Grivory HT 

- 

- 

- 

- 

- 

- 

Grivory HT 

- (PPA) PA6T/6I (Grivory HT1)

- (PPA) PA6T/66 (Grivory HT2)

- 

- 

- (UL-94 V0)

- 

Grivory HTV-5H1

Grivory HTV-5X1
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Grivory HT V- 5 H1 black 9205

Grivory HT 2 V- 3 H natural

Grivory HT 

Grivory

PA 6T/6I

50%

PPA

30%

PA 6T/66
PPA

Grivory

HTV-3H1
HTV-4H1
HTV-45H1
HTV-5H1
HTV-6H1

HTV-4X1
HTV-5X1
HTV-6X1

30-60%
( )

PA 6T/6I 

( )
UL 

40-60%
( )

PA 6T/6I 

KTW WARS NSF 

EU
UL 
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Grivory HT

Grivory

HTM-4H1

HT2V-3H
HT2V-45H
HT2V-5H

Grivory
XE 3876

Grivory
XE 3902

40%
( ) PA

6T/6I

UL 

30-50%
( ) PA

6T/66 

UL 

30%
( )

PA 6T/66 
( UL-94 V0 

0.35 3.2mm)

ROHS WEEE 

40%
( )

PA 6T/66 
( UL-94 V0 

0.35 3.2mm)

ROHS WEEE 

SMT

SMT 
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Grivory XE 3876
Grivory XE 3876
Grivory HTV-6H1
Grivory HTV-5H1
Grivory HT2V-5H
Grivory HTV-4H1 sw 9219 lw
Grivory HTV-4H1
Grivory HTV-5H1
Grivory HTV-4H1
Grivory HTV-3H1
Grivory XE 3902
Grivory HTV-6H1
Grivory XE 3876
Grivory HT2V-3H
Grivory HTV-4H1
Grivory XE 3902

Grivory HTV-5H1
Grivory HTV-5H1
Grivory HTV-5H1
Grivory HTV-5H1
Grivory HTV-5H1
Grivory HTV-6H1

/ Grivory HTV-5H1
Grivory HTV-5H1
Grivory HT2V-45H
Grivory HTV-5H1
Grivory HTV-6H1
Grivory HTV-4H1

( ) Grivory HTV-6H1

Grivory HTV-6H1
Grivory HTV-5H1
Grivory HTV-5H1
Grivory HTV-5H1

/

ABS Grivory HTV-45H1
ABS/TSC/ESP Grivory HT2V-3H

Grivory HTV-5H1
Grivory HTV-4H1
Grivory HTV-5H1
Grivory HTV-6H1
Grivory HTV-4H1
Grivory HT2V-5H
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Grivory HTV-3H1
Grivory HTV-3H1
Grivory HTV-6H1
Grivory HTV-3H1
Grivory HTV-6H1

Grivory HTV-5H1
Grivory HTV-4X1
Grivory HTV-4X1
Grivory HTV-4X1
Grivory HTV-4X1

Espresso Grivory HTV-4X1
Grivory HTV-5X1

Grivory HTV-6H1
Grivory HTV-5X1
Grivory HTV-4X1
Grivory HTV-4X1
Grivory HTV-4X1
Grivory HTV-6H1

MIG(CO2) Grivory HTV-3H1

Grivory HTV-4H1

Grivory HTV-6H1

Grivory HTV-6H1
Grivory HTV-3H1
Grivory HTV-6H1
Grivory HT2V-5H
Grivory HTV-5H1
Grivory HTV-5H1
Grivory HTV-3H1
Grivory HT2V-3H
Grivory HTV-5H1

MID Grivory HT2V-3H
Grivory HTV-5H1
Grivory HTV-5H1
Grivory HTV-4X1
Grivory HTV-6H1
Grivory HTV-6H1
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E 1 mm/min ISO 527 MPa

5 mm/min ISO 527 MPa

5 mm/min ISO 527 %

Charpy, 23 ISO 179/2-1eU KJ/m2

Charpy, -30 ISO 179/2-1eU KJ/m2

Charpy, 23 ISO 179/2-1eA KJ/m2

Charpy, -30 ISO 179/2-1eA KJ/m2

D ISO 868 -

ISO 2039-1 MPa

DSC ISO 11357
HDT/A 1.8 MPa ISO 75
HDT/C 8.0 MPa ISO 75

( ) 23 - 55 ISO 11359 10-4/K
( ) 23 - 55 ISO 11359 10-4/K

ISO 2578
ISO 2578

ISO 1183 g/cm3

(UL94) 0.8 mm ISO 1210 -
23 /sat. ISO 62 % -
23 /50% r.h. ISO 62 % -

ISO 294 %
ISO 294 %

ISO 1874 PA 6T/6I,

IEC 60243-1 kV/mm

CTI IEC 60112 -

IEC 60093 m

IEC 60093
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HTV-3H1 HTV-4H1 HTV-45H1 HTV-5H1 HTV-6H1 HTM-4H1 HTV-4X1 HTV-5X1 HTV-6X1

black 9205 black 9205 black 9205 black 9205 black 9205 black 9205 black 9205 black 9205

11 000 14 500 16 500 18 000 23 000 7 500 14 500 18 000 23 000
11 000 14 000 16 000 17 500 22 500 7 500 14 000 17 500 22 500

190 220 235 250 260 105 220 250 260
170 210 230 240 250 105 210 240 250

2 2 2 2 1.5 1.5 2 2 1.5
2 2 2 2 1.5 1.5 2 2 1.5

50 70 75 80 75 50 70 80 75
50 70 75 80 75 50 70 80 75
50 70 75 80 75 20 70 80 75
50 70 75 80 75 25 70 80 75
7 8 12 11 11 5 8 11 11
7 8 12 11 11 5 8 11 11
7 8 12 10 10 3 8 10 10
7 8 12 10 10 4 8 10 10

91 92 92 93 93 90 92 93 93
90 91 91 92 92 89 91 92 92

280 310 325 340 360 260 310 340 360
270 300 320 340 360 260 300 340 360

325 325 325 325 325 325 325 325 325
280 280 285 285 290 145 280 285 290
155 200 205 210 215 115 200 210 215
0.20 0.15 0.15 0.15 0.15 0.5 0.15 0.15 0.15
0.50 0.50 0.45 0.40 0.40 0.5 0.50 0.40 0.40
150 150 150 150 150 140 140 140 140
250 250 250 250 250 250 250 250 250

35 35 35 35 35 32 35 35 35
35 35 35 35 35 32 35 35 35

575 600 600 600 600 575 600 600 600
1011 1011 1011 1011 1011 1011 1011 1011 1011

1011 1011 1011 1011 1011 1011 1011 1011 1011

1012 1012 1012 1012 1012 1012 1012 1012 1012

1.44 1.53 1.59 1.65 1.78 1.55 1.53 1.65 1.78
HB HB HB HB HB HB HB HB HB
3.5 3.5 3.3 3.0 3.0 3.5 3.5 3.0 3.0
1.8 1.5 1.4 1.3 1.2 1.5 1.5 1.3 1.2

0.20 0.10 0.05 0.05 0.05 0.70 0.10 0.05 0.05
0.70 0.55 0.50 0.45 0.25 0.85 0.55 0.45 0.25

MH, 12-110, MH, 12-140, MH, 12-160, MH, 12-190, MH, 12-220, MH, 12-070, MH, 12-140, MH, 12-190, MH, 12-220, 

GF30 GF40 GF45 GF50 GF60 GM40 GF40 GF50 GF60
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E 1 mm/min ISO 527 MPa

5 mm/min ISO 527 MPa

5 mm/min ISO 527 %

Charpy, 23 ISO 179/2-1eU KJ/m2

Charpy, -30 ISO 179/2-1eU KJ/m2

Charpy, 23 ISO 179/2-1eA KJ/m2

Charpy, -30 ISO 179/2-1eA KJ/m2

D ISO 868 -

ISO 2039-1 MPa

DSC ISO 11357
HDT/A 1.8 MPa ISO 75
HDT/C 8.0 MPa ISO 75

( ) 23 - 55 ISO 11359 10-4/K
( ) 23 - 55 ISO 11359 10-4/K

ISO 2578
ISO 2578

ISO 1183 g/cm3

(UL94) 0.35-3.2 mm ISO 1210 -
23 /sat. ISO 62 % -
23 /50% r.h. ISO 62 % -

ISO 294 %
ISO 294 %

ISO 1874 PA 6T/66

IEC 60243-1 kV/mm

CTI IEC 60112 -

IEC 60093 m

IEC 60093
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HT2V-3H HT2V-45H HT2V-5H XE 3876 XE 3902

11 000 16 000 17 500 11 000 13 500
11 000 15 500 17 000 11 000 13 500

200 240 250 135 150
175 215 225 130 145
2.5 2.0 2.0 2 2
2.5 2.0 2.0 2 2
50 75 85 30 45
50 75 85 30 45
45 65 70 30 40
45 65 70 30 40
9 13 13 8 9
9 13 13 8 9
9 12 13 7 9
9 12 13 7 9

89 90 91 - -
88 90 91 - -
275 315 325 240 270
265 310 325 230 260

310 310 310 310 310
280 285 285 280 >280
200 235 240 200 200
0.20 0.15 0.15 0.25 0.1
0.70 0.60 0.55 0.45 0.5
140 140 140 150 150
240 240 240 240 240

38 38 38 42 42
37 37 37 42 42
600 600 600 600 600
1010 1010 1010 1010 1010

1010 1010 1010 1010 1010

1012 1012 1012 1011 1011

1.42 1.56 1.62 1.43 1.53
HB HB HB V0 V0
5.0 4.0 3.5 3.5 3.5
1.8 1.4 1.2 1.3 1.2

0.15 0.10 0.10 0.10 0.10
0.80 0.75 0.70 0.9 0.8

MH, 12-110, MH, 12-160, MH, 12-190, MHF, 11-120, MHF, 11-120, 

GF30 GF45 GF50 GF30 GF40
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- 

Grivory HTV-3H1 - 
250

200

150

100

50

0
0          1          2         3          4         5         6          7          8          9         10

225
220

210

185
180

160

200

130

110

95

-40oC

-20oC

0oC

23oC

40oC

60oC

80oC

100oC

120oC

140oC

160oC

200oC

85
75

Grivory HT2V-3H -

14000

12000

10000

8000

6000

4000

2000

0
-40    -20      0      20      40     60      80    100    120   140    160    180     200

12000
11250 11000 10800

10000

8500

4200 12000

11800 11250 11000
10600

5600

4200
3400

3000

E Grivory HTV-3H1 
14000

12000

10000

8000

6000

4000

2000

0
-40    -20      0      20      40     60      80    100    120   140    160    180     200

11800
11400 11000

10200

7700

6000

4550 4000

11500 1125011000

9000

5800
4600

3800
3150

E Grivory HT2V-3H1

250

200

150

100

50

0
0          1          2          3           4            5           6           7           8            9           10

50

195

160

180
170

135

105

85
70
60

-40oC

0oC

23oC

60oC

80oC

100oC

120oC

140oC

160oC

200oC

250

200

150

100

50

0
0         1         2          3          4           5          6          7          8         9        10

145

195

175

80

190

200

55

110

95

-40oC

-20oC

0oC

23oC

40oC

60oC

80oC

120oC

160oC

200oC66

Grivory HT2V-3H -Grivory HTV-3HI -
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a
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a
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P

a
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a

250

200

150

100

50

0
0          1          2         3         4         5          6          7          8          9         10

205
195
190
180

170

145

100

85 75

65

-40oC

0oC

23oC

80oC

100oC

120oC

140oC

160oC

180oC

200oC
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- 

- 

Grivory HTV-3H1
23 50

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0
0.1                                  1                                  10                                100                              1000

10 MPa       20 MPa        40 MPa       60 MPa       80 MPa

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0
0.1                                  1                                  10                                100                              1000

40 MPa       50 MPa         80 MPa       100 MPa

[ ]

[ ]

[ ]

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0
0.1                                  1                                  10                                100                              1000

20 MPa               40 MPa               60 MPa

Grivory HT2V-3H
23 50

Grivory HTV-5H1
23 50
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- 

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0
0.1                                  1                                  10                                100                              1000

20 MPa       40 MPa       60 MPa        80 MPa       100 MPa

[ ]

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0
0.1                                 1                                   10                                100                               1000

20 MPa       40 MPa         60 MPa       80 MPa

[ ]

2.0

1.8

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0
0.1                                 1                                   10                                100                               1000

40 MPa       60 MPa        80 MPa        100 MPa

[ ]

Grivory HT2V-5H
23 50

Grivory HTV-5H1 80

Grivory HT2V-5H 80
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- Wöhler

280
260
240
220
200
180
160
140
120
100
80
60
40
20
0

1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07

Grivory HTV-5H1

Grivory HT2V-5H

280
260
240
220
200
180
160
140
120
100
80
60
40
20
0

1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07

23 C
o

80 C
o

Grivory HTV-5H1 Grivory HT2V-5H

Grivory HTV-5H1 23 80

M
P

a
M

P
a



UV 

(

)

ISO 4892-2 

( EMS 

) 

1mm 

Grivory HT 

10,000 Grivory HTV-

3H1 black 9205 60% Grivory HTV-5H1

black 80%

Grivory HT 

[%]

ISO 4892-2
1mm

100

80

60

40

20

0
0         1000     2000      3000     4000      5000     6000     7000     8000      9000     10000

Grivory HTV-5H1 Grivory HTV-3H1black 9205                                               black 9205  

16



( )

-

- EMS-GRIVORY 

Grivory HT

Grivory HT 

Arrhenius 50%

UL (Underwriter's Laboratories Inc.)

140 150 Grivory HTV-4H1

(RTI, relative temperature index)

Grivory HT Arrhenius

ISO 2578
ISO 3167 A 4mm

50%

Grivory HT2V-3H
Grivory HT2V-45H
Grivory HT2V-5H
Grivory HT2V-V0

Grivory HTV-3H1
Grivory HTV-4H1
Grivory HTV-5H1
Grivory HTV-6H1

60            80           100        120        140      160       180      200     220     240

100000

10000

1000

100

[ ]

17
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Grivory HT 

Grivory HT 

10%

Freon F12
Freon F22

1%
10%

2%
10%
30%

50%

10%

50%

5%

50%
50%

50%

5%

<5%
10%

20%

50%

-
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Grivory HTV 
Grivory

HTV-5H1 200
MPa 6

23 Grivory HTV-5H1
PA6 GF50 

4000 8000
ISO 1110

%

100

80

60

40

20

0

Grivory HTV-3H1               9205       PA66 GF30   

%

100

80

60

40

20

0

Grivory HTV-5H1          PA6 GF50   

black 

100%

Grivory HTV 6(PA6GF) 66
(PA66GF) 

Grivory HTV 

Grivory HTV-3H1 black 9205 PA66 GF30 black
110

ISO 60x10x3mm

100% ISO 1110
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HT2V-5H sw 9205

HTV-4H1 sw 9205

0               50              100             150            200             250            300      

1000 

3000 

HT2V-5H sw 9205

HTV-4H1 sw 9205

0               50              100             150             200            250            300

1000 

3000 

HT2V-5H sw 9205

HTV-4H1 sw 9205

0               50              100             150            200             250            300

1000 

3000 

Grivory HT1 HT2 (
)

PPA (non-
polar)

150 ISO 527 10x4mm

(RME, bio-diesel) 
150 ISO 527 10x4mm

60 ISO 527 10x4mm

(MPa)

(MPa)

(MPa)

Start

hrs

hrs

Start

hrs

hrs

Start

hrs

hrs
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HT2V-5H sw 9205

HTV-5H1 sw 9205

0               50              100             150             200             250           300

1000 

3000 

HT2V-5H sw 9205

HTV-5H1 sw 9205

0               50              100             150             200            250             300

1000 

3000 

HTV-5H1 natur

HTV-5H1 sw 9205

0               50              100            150             200             250             300

1000 

3000 

(DOT 4) 
135 ISO 527 10x4mm

SAE 10W 40 (Shell Helix Plus) 
135 ISO 527 10x4mm

(H
2
S0

4
36%) 

23 ISO 527 10x4mm

(MPa)

(MPa)

(MPa)

Start

hrs

hrs

Start

hrs

hrs

Start

hrs

hrs
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- 

Grivory HT 

Grivory HT 
6 (PA6) 66 (PA66) Grivory HT 

- 

Grivory HT 
PPS ( ) PEEK (

) Grivory HT 

Grivory HT 140 150
Grivory HT1 300

20
18
16
14
12
10
8
6
4
2
0

11.5

8.4
7

13

19

PEEK
GF40

PPS
GF/MIN65

PPS
GF40

HTV-4H1
GF40

HTV-6H1
GF60

120 PPS PEEK E- MPa x 1000
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- 

/

Grivory HT 

Grivory HT 

- 

Grivory HT 

Grivory HT -

Grivory HT 

Grivory HT 30-50%

/ Grivory HT 
( )

400

350

300

250

200

150

100

50

0

-20 23 80 120

Grivory HT (MPa) 

Grivory HTV-5H1

E

(MPa) (MPa) HDT/A ( )

Grivory HTV-3H1 (GF30) 170 11000 280

Grivory HTV-6H1 (GF60) 250 21000 290

50 - 90 7000-9000 155 - 215

55 - 85 7000-16000 155 - 200

35 - 70 8000-12000 110 - 250
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Grivory HT

90/128/EEC (European Union) 
Grivory

HT 

60 mg/kg

2.4 mg/kg
- 5.0 mg/kg
- 7.5 mg/kg

( )
Grivory HT 

(Synoptic Document No. 7, SCF-L 0-4)

Grivory HTV-4X1 natural and black 9205
Grivory HTV-5X1 natural and black 9205
Grivory HTV-6X1 natural and black 9205

Grivory HT

(KTW)
(German

Federal Health Authority) KTW 
(90 )

Grivory HTV-4X1 natural and black 9205
Grivory HTV-5X1 natural and black 9205
Grivory HTV-6X1 natural and black 9205

(WRAS) 

(Water Regulations Advisory Scheme) ( WRc 
) (85 )

Grivory HTV-4X1 natural and black 9205
Grivory HTV-5X1 natural and black 9205
Grivory HTV-6X1 natural and black 9205
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(NSF) 
(NSF, National Sanitation

Foundation) 
NSF 61 (Health Effects) 

Grivory HT (82 )

Grivory HTV-4X1 natural and black 9205
Grivory HTV-5X1 natural and black 9205
Grivory HTV-6X1 natural and black 9205

Underwriters Laboratories 
( U L ) U L
(Recognized Component Directory) 

(Yellow Cards) http://data.ul.com/iqli
nk/

Grivory HT UL94-HB 
EMS-CHEMIE E 53898

Grivory HTV-3H1 Grivory HTV-4X1 Grivory HT2V-3H
Grivory HTV-4H1 Grivory HTV-5X1 Grivory HT2V-45H
Grivory HTV-5H1 Grivory HTV-6X1 Grivory HT2V-5H
Grivory HTM-4H1

Grivory XE 3876 Grivory XE 3902 30 40%
(flame retardant) (UL94-V0)

UL 

Grivory HT FMVSS 302 (ISO 3795, DIN 75200) 
(plate flaming test) 

(burning rate) 1mm 100
mm/min



26

Grivory HT 

0.1%

Grivory HT 0.1%

(Dessicant dryer)

80
4-12
-40

(Vacuum oven)

100
4-12

12 80

100
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Grivory HT1 330 350 Grivory HT2

310 340 Grivory HT 

Grivory HT 

18 D 22 D

Grivory HT

(barrel

temperature) 350

(barrel flange) 

Grivory 

Grivory HT 

Grivory HT 

56-65 HRC

(machined ejector) (0.02 mm)

Grivory HT1 140 160

Grivory HT2 100 140
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Grivory HT 

(Cyanoacrylate ) (methacrylate) 
Grivory HT 

(Epoxy resin )  ( ) 

(primer) 

Grivory HT 

4Mpa 
7Mpa Grivory HT 

310 325
360

Grivory HT 

Grivory 

Grivory HT 

( black 9219 LW) Grivory HT 
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5-10 3-15 15-30 5-10

2-10 5-15 3-6 6-15

m/min 200-400 300-800 200-500 50-120

mm/U 0.1-0.5 0.1-0.5 - 0.1-0.5

- - - 90-120

mm - 2-8 - -

Grivory HT 

Grivory HT 
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(know-how) 

CAE
EMS-GRIVORY 

CAE Moldflow 

MF/Flow MF/Cool MF/Fiber MF/Warp

(FE) I-DEAS

ANSYS (Rheological simulation) 

FE

3D-

CAD I-DEAS CATIA VDA IGES STEP 

EMS-GRIVORY 3D-CAD 

EMS-GRIVORY 

MOLDFLOW FEM 



31

EMS GRIVORY 

EMS P- (P ) 
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CAMPUS

1989 EMS GRIVORY CAMPUS 
CAMPUS 

150
( ) ( ) 

CAMPUS (Computer Aided
Material Preselection by Uniform Standards)

ISO 

40
CAMPUS 

CAMPUS 
CAMPUS www.emsgrivory

.com

ISO 9001 QS-9000 
(SQS, Schweizerischen

Vereinigung für Quaiitäts- und Management-Systeme) 
QS-9000

ISO 9001 QS-9000 

(Simultaneous Engineering)

- (Daimler-Chrysler)
(GM) (Ford) (PPAP, product

release process) 
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Grivory

www.emsgrivory.com

- Grilamid Grivory Grilon 

2.002

- 
2.001

- Grivory GV- 
5.009

- Grivory GV- 
5.003

- Grivory GV- 
5.005

- Grilamid Grivory Grilon 
7.001

- 
7.005

- 
2.006

- Grilamid Grivory Grilon UL 
CSA 

2.007

- 
7.002

- ISO DIN EMS-GRIVORY
2.003

- Campus 
11.002

- 
10.001
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Grivory 

Grivory 

EMS GRIVORY 
RlGK 

EMS-GRIVORY 

EMS-GRIVORY 

Domat/Ems 2003 2

(EMS-CHEMIE (Asia) Ltd) 2005 1
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