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GLAAST Premium EVA Films EV100 SECURE & EV200 DAYLIGHT ELASTIC PROPERTIES

@ PRESENTATION

GLAAST presentation

GLAAST GmbH is a European company based in Germany, with a worldwide network,
specialized in the manufacture of Premium EVA films.

GLAAST’s staff and partners come from an old tradition background in terms of German and
Japanese EVA productions.

GLAAST continues the unique technical tradition with Premium thermoset EVA films, based
on high quality products, with high density materials, without plasticizer, with unique
density of crosslinking, and many other advantages.

The properties provide for unique features.

GLAAST Premium EVA Films

SECURE (EV100) proposes the best rigidity and great solutions for Architectural and
Structural applications.

The EV100 Elastic properties stay homogeneous at high temperatures, especially between
30 and 45°C, offering unique features. The thermoset nature of the copolymer leads to a
non-zero elastic limit of stiffness at high temperatures and long times.

DAYLIGHT (EV200) proposes the best versatility and great solutions for all kinds of
applications.

The EV200 Elastic properties stay homogeneous at high temperatures, especially between
30 and 45°C, offering better features. The thermoset nature of the copolymer leads to a
non-zero elastic limit of stiffness at high temperatures and long times.

Elastic Properties - Testing Methods:
a) TENSILE DMTA measurements (film sample)
b) BENDING measurements (laminated glass sample)

Testing Institutes:
a) Technische Universitdt Darmstadt, Institut fiir Statik und Konstruktion, Germany
b) Universitat der Bundeswehr Miinchen, Inst. f. Konstruktiven Ingenieurbau, Germany
c) Friedmann & Kirchner Laboratory (F&K), Rohrbach, Germany

Tests Reports and Scientific Analysis available on request
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GLAAST Premium EVA Films EV100 SECURE & EV200 DAYLIGHT ELASTIC PROPERTIES

Official Test Reports

PROFESSUR PR BALKDHETRUSTION LND BalpHrvsik
a8 THET AHERAANKTE PROFSTELLE Rardd)

Universitdt

FAKULTAT FUR BAUINGENIELIRWESEN UNG LINWEL TWISSENEC

NETITUT FUR KONETALIKTIVEN [NGENIELIRBAL

Tast Report b-05-19-01

Ther ical C

isation of EVA interlayer materials

Firma

GLAAST GmiH

= Hd. Hr. Dr. Axed Holfmann
z Hd Hr. Horst Gdbal
Barlner Ring 8%

B4625 Bansheim

Meubiberg, 19.10.2018

"D cing. Michasl & Kraus

- persan in charge -

Uneemrsitit der Bundeswatr Minchen
Inzstut f0r Kenstruktiven Inganieurbau

Fax 085 / 6004 - 3471

The: test report cansists of 22 pages und 1 appendis

TECHNISCHE UNIVERSITAT DARMSTADT

Institut fir Statik und Konstruktion (ISM+D)

Report 104.1.20 date: 03 August 2020

Further investigation of the time- and temperature-dependent shear
meodulus of crosslinked EV100 and EVZ00 interlayers

Costumer:
GLAAST GmbH
Mr. Goebel
Mr. Hoffmann

Beriiner Ring 83,
84823 Bensheim
Deutschland

The report consists of 38 pages.

Tha zuseaion o tha regart In o o 17 2. reqeire: the contert o the Instite.

izt ana sige

TENSILE DMTA TESTING
4-POINT BENDING TESTS

Test Reports N° b-05-19-01, b-03-19-09
Universitat der Bundeswehr Miinchen,
Germany

COMBINED EVALUATION APPROACH
DMTA + 4-POINT BENDING TESTS

Test Report N° 104.1.20, 2020-08
Technische Universitat Darmstadt,
Germany



EV100 SECURE & EV200 DAYLIGHT ELASTIC PROPERTIES

EV100 - SECURE
Young’s Modulus E(t,T) (Table 1)

EV100-SECURE - YOUNG’S MODULUS E (Table 1)

E/MPa | -30°C | -20°C | -10°C | 0°C | 10°C | 20°C | 25°C | 30°C | 35°C | 40°C | 45°C | 50°C | 60°C | 70°C | 80°C
1s 628 185| 78,1 432 294| 209| 129| 120 11,1| 103| 933| 837 591 402 213
3s 547 159| 676| 405| 283| 205| 126| 11,7| 108| 100| 900| 804| 561 381 2,04
30s 382 113 | 52,8| 353| 267| 184| 120| 111| 102| 936| 837| 738 498 342 186
1 min 339 103| s01| 339| 262 181] 118] 109| 101 915| 816 77| 483 333| 1,83
5 min 258 | 83,8| 444 31,7 252 178| 11,4| 105| 960| 870 771| 6,72| 444| 309 1,74
10 min 230 77,0| 425| 309| 246 175| 11,2| 103| 942| 849| 750 651| 426| 300 1,71
15 min 212 72,7| 416| 305| 244 173| 11,1| 102| 930| 840| 738 639 411| 294 1,71
30 min 186 | 66,8 39,7 298| 239| 168 109 101 912| 819| 720 621 402 285 1,68
1h 169| 62,6] 378 292 234| 162 107| 987 891| 798| 699| 600 387 276 1,65
6h 127 515 344| 276| 221| 153 103| 936| 840| 7,47| 648 552 351 258| 1,62
12h 117 49,2 331 272| 216| 150 101| 98| 822| 726 630| 534 339 252 1,62
24h 107| 46,7 322 267 212| 147 987 897 s801| 705| 609| 516 327 246 1,62
5 days 86,3 | 419| 304| 257| 208| 140| 945| 852| 756| 660 567| 474 300 231| 1,62
3 weeks 722| 380 291| 246| 202 134 903 810| 7,14| 6,18| 528 441| 2,76| 2,19 1,62
30 days 68,9 372| 288| 244| 199 133| 894| 801| 705| 609| 519| 432| 2,73| 26| 1,62
1year 52,7| 326| 269| 226| 180 125 822 729| 633| 540| 459 3,78 240| 201 1,62
10 years 444 301| 254| 21,1| 173| 119| 756| 660 570| 480 408| 333 216 1,89 1,62
50 years 402 | 287| 242| 208| 161| 11,2| 7,08| 65| 528| 441| 3,75 306 201| 1,83 1,62

Technische Universitdt Darmstadt, Institute of Structural Mechanics and Design (ISM+D), Germany (August
2020)
E(t,T) values are calculated from evaluated Shear modulus G(t,T) (see Table 2) by a multiplication factor of 3,
according to the simplified theoretical model of E=2 (1+v) - G; v=0.5
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EV100 - SECURE
Shear Modulus G(t,T) (Table 2)

EV100 SECURE & EV200 DAYLIGHT ELASTIC PROPERTIES

EV100-SECURE - SHEAR MODULUS G (Table 2)

G/MPa | -30°C | -20°C | -10°C | 0°C | 120°C | 20°C | 25°C | 30°C | 35°C | 40°C | 45°C | 50°C | 60°C | 70°C | 80°C
1s 209 61,6 260 144| 979| 695| 431 400 3,71 342 321| 2,79 197 134| 0,71
3s 182 529 225| 135| 944| 683 420 390 361 333 300 268 1,87 1,27| 0,68
30s 127| 377| 176| 118| 890 6,14 399 3,70| 3,41| 3,12| 2,79| 246| 166| 1,14| 0,62
1 min 113 342 167| 113| 874| 6,02 393| 364 335 305] 272 239 161 111] o061
5 min 86,1| 279| 148| 106| 839| 592| 3,79 351| 3,20 29| 257| 224| 148 1,03| 058
10 min 76,8 257| 142| 103| 821| 584| 373| 344 314| 283| 250 217| 142 100| 0,57
15 min 70,8 242| 139| 102| 812| 576| 369| 341| 310| 280| 246| 213| 137| 098] 0,57
30 min 62,2 223| 132 992| 797| 559| 363| 335| 304| 2,73| 240| 207| 134 095| 0,56
1h 56,5 209 126| 973 779 s540| 357 329 297 266| 233| 200 129 092 o055
6h 424| 172| 115| 920| 737| s511| 3,42| 3,22| 280| 249| 216| 1,84 1,17 086| 054
12h 390 164| 110] 907 721| s500| 335 306| 274 242| 210| 1,78 1,13| o084 o054
24h 357| 156| 107| 891| 707| 491| 329 299 267| 235 203| 1,72 1,09| o082 054
5 days 288 | 140| 101| 856| 694| 467| 35| 284| 252 220| 18| 158 100| 077| o054
3 weeks 241 12,7 971| 821| 673| 447| 301| 270| 238 206| 1,76| 147| 092| 073| o054
30 days 230 12,4 959| 813| 663| 442| 298| 267 235 203| 1,73| 144| o091 072| o054
1 year 17,6 | 109| 896| 752| e600| 418| 2,74| 243| 211| 18| 153| 126| 080 067 0,54
10 years 148 | 100| 846| 704| 577| 396| 252| 220| 19| 160| 136 11| 0,72 063| 0,54
50 years 134 955| 807| 692| 536| 372 236 205| 1,76| 1,47| 125| 102| 067 061 0,54

Technische Universitdt Darmstadt, Institute of Structural Mechanics and Design (ISM+D), Germany (August
2020)
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EV200 Series - DAYLIGHT

EV100 SECURE & EV200 DAYLIGHT ELASTIC PROPERTIES

Young’s Modulus E(t,T) (Table 4)

EV200 Series-DAYLIGHT - YOUNG’S MODULUS E (Table 4)

E/MPa | -30°C | -20°C | -10°C | 0°C | 10°C | 20°C | 25°C | 30°C | 35°C | 40°C | 45°C | 50°C | 60°C | 70°C | 80°C
1s 444 120 538 321 202| 138| 1137 897| 825| 750| 636| 519| 285 2,16| 1,44
3s 360 102| 487 295| 189 13,4| 945| 873| 792 714| 597| 480 258 1,95 1,29
30s 240 79,4| 403| 248| 173| 125| 912 813| 720 6,27| 513 399 207 156| 1,08
1 min 212 745 387| 239| 170 125| 897 792| 696| 600 48| 3,75 1,92| 147 1,02
5 min 55| 628 338 221| 161| 122 861| 738| 639| 540| 432| 324 165 1,26 090
10 min 129 591 322 214| 157| 119 843| 714| 6,12| 513| 408| 306| 153 1,20 0,84
15 min 121| 568 311 210| 155| 11,8 831| 699 597| 498 396| 294 147 117| 084
30 min 109| 52,7 295| 203| 152 11,4| 813| 6,72 573 471| 3,75| 2,76 1,38| 1,08 0,81
1h 9,7| 495| 282| 194 149| 112| 792| 648 s546| 447 351 258 129 105| 0,78
6h 746| 42,0| 245| 181| 142| 106| 732| 579| 483| 384| 300| 216| 111 09| 0,72
12h 66,8 394 237| 176| 139 104| 705| s552| 456 363| 2,82 201 105 087 0,69
24h 600 365| 230| 171| 136 103| 681 525 432 342| 264 189 099 084 0,69
5 days 505| 32,6| 21,2 162| 130| 100| 621| 465| 381| 294| 228 162| 087 078 0,69
3 weeks 432| 291| 19,7| 155| 125| 963| 564| 4,14| 336| 258 198| 141| 081 075| 0,69
30 days 420 285| 192| 154| 125| 951| 552| 4,02| 3,24| 249| 192| 138 078 075| 0,69
1 year 33,7 239| 174| 143| 120| 861| 459| 324 258| 195| 153| 1,11| o072 069 0,69
10 years 284 21,4| 161| 13,4| 11,1| 822| 378| 261| 207| 156| 123| 093| 069 069 0,69
50 years 251| 196| 154| 12,7 105| 807| 330| 222 18| 135| 108| o081| 069 069 0,69

Technische Universitdt Darmstadt, Institute of Structural Mechanics and Design (ISM+D), Germany (August
2020)
E(t,T) values are calculated from evaluated Shear modulus G(t,T) (see Table 5b) by a multiplication factor of 3,
according to the simplified theoretical model of E=2 (1+v) - G; v=0.5
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EV200 Series - DAYLIGHT

EV100 SECURE & EV200 DAYLIGHT ELASTIC PROPERTIES

Shear Modulus G(t,T) (Table 5)

EV200 Series-DAYLIGHT - SHEAR MODULUS G (Table 5)

G/MPa | -30°C | -20°C | -10°c | o0°c | 10°C | 20°C | 25°C | 30°C | 35°C | 40°C | 45°C | 50°C | 60°C | 70°C | 80°C
1s 148| 40,0| 179| 107| 672| 459| 3,79| 299 275 250| 212| 1,73 095 0,72| 048
3s 120 340| 162| 982| 630| 445| 35| 291 264 238 199 160 086 065 043
30s 799| 265| 134| 828| 578| 417 304 2,71 240| 209| 1,71| 133| 069 052 0,36
1 min 708 | 248 129| 797| 565 415| 299| 264| 232 200| 163| 125 o064 o049 034
5 min 51,5 209 11,3 738| 535| 405| 287 246| 213| 180| 1,44| 1,08 055| 042 0,30
10 min 431 197| 10,7| 713| 523| 397| 281| 238 204| 1,71 136| 1,02 051 o040| 0,28
15 min 402 | 189| 104| 700| 518 392 2,77 233| 19| 166| 132| 098 049 039 0,28
30 min 364| 176| 982| 676| 508 381 2,71 224 191 157| 125| 092| 046| 036 027
1h 322| 165| 940| 647 497] 3,73| 264| 216| 1,82| 149| 117 o086| 043 035| 0,26
6h 249| 140| 818| 6,02| 474| 353| 244| 193 161 1,28 100| 0,72| 037| 030 024
12h 223| 131 791| 585| 463] 347 235 184 152 1,21 094 o067| 035 o029 0,23
24h 200| 122 767| 570 453] 3,43 227 1,75| 144| 14| o088 063| 033 o028 023
5 days 68| 109 708| s541| 432 332 207| 155 127 098 076| 054 029 026| 0,23
3 weeks 144| 971| 655| 517| 417 321 188 1,38| 1,12 086 066| 047 027 025 0,23
30 days 140| 949| 641| 513| 416| 317 184 134| 108 083 064| 046| 026 025 0,23
1year 11,2 79| s581| 478 399 287 153| 108| 08| 065| 051| 037 024 023 0,23
10 years 948 | 72| 537| 446| 369| 2,74| 126| 087| 069| 052 041| o031 023| 023 0,23
50 years 837| 653| 513| 423| 351| 269| 1,10 074| o060| 045 036| 027 023| 023| 0,23

Technische Universitdt Darmstadt, Institute of Structural Mechanics and Design (ISM+D), Germany (August
2020)
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GLAAST Premium EVA Films EV100 SECURE & EV200 DAYLIGHT ELASTIC PROPERTIES

References:
Documents available via GLAAST GmbH

DMTA
= Universitat der Bundeswehr Miinchen, Germany

Test Report N° b-05-19-01, October2019

= Technische Universitat Darmstadt, Germany
Report December 2019

4-Point Bending
*  Friedmann & Kirchner Laboratory (F&K), Rohrbach, Germany

Test Report N°2019-05 — GL-19-001, May 2019

= Universitat der Bundeswehr Miinchen, Germany
Test Reports N° b-05-19-01 (October2019), N° b-03-19-09 (June 2020)

Combined Method
= Technische Universitat Darmstadt, Germany

Test Report N° 104.1.20, August 2020

Benchmarking
= EN16613 — BENCHMARKING, GLAAST
Elastic Film Properties, EN 16613 Classification and competitive Benchmarking

Technical Datasheets
= SECURE DATA SHEET, GLAAST
Typical Film Properties, Threshold properties of glazing, Viscoelastic characteristics...

= DAYLIGHT DATA SHEET, GLAAST
Typical Film Properties, Threshold properties of glazing, Viscoelastic characteristics...

Contact
=  Website: www.glaast.de
= All services: info@glaast.de Tel.: +49 6251 852 8758 Fax: +49 6251 852 8759
= Technical service: Horst.Goebel@glaast.de
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