Attn: Kipras Pakeltis Date: 26-Apr-2019

Esspo UAB
Troskunu str. 1 SMI/REF: 1902-467r
LT29100 Anyksciai Report revised for CoJproduct name change
Lithuania

Product: NORDWAY KF (received 14-Feb-2018)

Dilution: As received B o Page 10of 5

Periodic testing in accordance with
AMS 1435D (Revised 2018-11)
LIQUID RUNWAY DEICING/ANTI-ICING PRODUCT

422 Periodic Tests

3.24 Freezing Point Conforms
3.25 Effect on Aircraft Metals
3.25.1 Sandwich Corrosion B Conforms
3.25.2 Total Immersion Corrosion Conforms
3.25.3 Low Embrittling Cadmium Plate Conforms
3.25.3.1 Cyclic Immersion Corrosion of Cadmium Plate Informational
3254 Hydrogen Embrittlement Conforms
3.255 Stress-Corrosion Resistance

AMS 4911 Conforms

- AMS 4916 Iinformational

326 Effect on Transparent Plastics

MIL-P-25690 (Type C) Conforms

- MIL-P-83310 (Polycarbonate) Conforms
327 Effect on Painted Surfaces - Conforms
328 Effect on Unpalnted Surfaces Conforms
329 Rinsibility Conforms
3.2.10 Effect on Runway Pavements
3.2.101 Runway Concrete Scaling. Resistance Conforms
3.2.10.2 Asphalt Concrete Degradation Resistance *Not performed by SMI

*Testing required for deicer /anti-icer products used in Europe. This test is not performed by
SMI.

Bea&ctfu submitted,

i AIVaN

Patricia D. Viani, SMI Inc



Client; Esspo UAB Date: 26-Apr-2019

Product: NORDWAY KF SMI/REF: 1202-467r
Dilution: As received Report revised for Co./product name change
AMS 1435D Periodic Tests Page 2 of 5

422 Periodic Tests: Freezing point (3.2.4), effect on aircraft metals (3.2.5), effect on transparent
plastic (3.2.6), effect on painted surfaces (3.2.7), effect on unpainted surfaces (3.2.8),
rinsibility (3.2.9), runway concrete scaling resistance (3.2.10.1) and asphalt concrete
degradation resistance (3.2.10.2 Appendix A, valid for deicing/anti-icing products used
in Europe) are periodic tests and shall be performed on or just prior to the second
anniversary of initial testing and thereafter every four calendar years.

3.2.4 Freezing Point;

3.2.4.1 Freeze point of product diluted 1:1 by weight with ASTM D1193, Type IV, water shall be

reported and shall be lower than +6°F (-14.5°C) determined in accordance with ASTM
D1177

Freezing point (1:1 dilution): -15°C

Result  Conforms

3.2.4.2 Shall be reported and shall be within 7°F (4°C) of the preproduction value established in
4.2.3, determined in accordance with ASTM D1177.
Freezing point (1:1 dilution): -15°C

Result Informational

3.2.5 Efifect on Aircraft Metals:

3.2.5.1 Sandwich Corrosion: Specimens, after testing in accordance with ASTM F 1110, shall
show a rating not greater (worse) than one.

2024-T3 Bare 2024-T3- 7075-Té Bare 7075-T6
Anodized Alclad Anodized Alclad
PRODUCT 1 1 1 1 r
CONTROL 1 1 1 1 :

Result Conforms
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3.2.5.2 Total Immersion Corrosion: The product, tested in accordance with ASTM F483 (except the

panels of AMS4376 that shall be tested for 24 hours), shall neither show evidence of

corrosion of panels, nor cause a weight change of any test panel greater than shown in

Table 1. ]

! WEIGHT CHANGE (mg/cm?/24hrs)

1 TEST PANEL.

| . . ALLOWABLE RESULTS

| AMS 4037 aluminun alloy, anodized

| as in AMS 2470 N Al
AMS 4041 aluminum alloy 0.3 0.01
AMS 4049 aluminum alloy 0.3 <0.01
AMS 4376 magnesium alloy, :
dichromate treated per AMS 2475 | 0.2 S0
AMS 4911 titanium alloy 0.1 0.02
AMS 5045 carbon steel : D'.8. 0.01

- — -

Result Conforms

3.2.5.3 Low-Embrittling Cadmium Plate: Test panels, coated with low-embrittling cadmium plate,

shall not show a weight change greater than 0.3 mg/cm? per 24hrs, determined in

accordance with ASTM F1111.

As received: 0.06 mg/cm*24hrs

Result Conforms

3.2.5.3.1 The product shall be tested for cyclic immersion corrosion of cadmium plate in accordance
with AIR6130 and the results reported as specified in Section 6 of AIR6130A.

Initial pH of solution: 10.8

Final pH of solution: 10.3

We| ht a)
. UG Initial ] F?nali\ . Weight change |
PANEL 1 8.4599 84462 | 0.0137
WEIGHTS | 2 _,._ 86969 86750 0.0219
3 84624 - |  8.4465 ~ 0.0159

}.. e et

I l

Average weight change = 0.0172

| AIR61304: A runway deicing fluid or solid compound tested in accordance with this document that
exhibits a weight loss of more than 0.3 mg/cmz may cause undesirable corrosion effects to airplane

equipment and/or airport equipment.

Average weight change = 0.61 mg/cm?
Result:

see separate report for complete data tables

Informational



Client: Esspo UAB Date: 26-Apr-2019

Product: NORDWAY KF SMI/REF: 1902-467r
Dilution: As recelved Report revised for Co/product name change
AMS 1435D Periodic Tests Page 4 of 5

3.2.5.4 Hydrogen Embrittlement: The product shall be non-embrittling, determined in accordance
with ASTM F519, utilizing Type 1a, 1c'of 2a specimens cadmium plated in accordance with
MIL-STD-870 Class 1 Type |. Type 1a and Type 1c, specimens shall be loaded to 45% of
the predetermined notch fracture strength, and Type 2a specimens loaded to 80% of the
yield strength. The entire 2a stressed specimen, or just the notched area of the 1a and 1c
stressed specimen, shall be immersed continuously in the solution under test for 150 hours
at a temperature of 77°F £.9°F (25°C % 5°C).

No failures within 150 hours.

Result Conforms

3.2.5.5 Stress-Corrosion Resistance: The product shall not cause cracks in AMS 4911
titanium alloy specimens, determined in accordance with ASTM F945, Method A.
As received: No cracking evident.
Result Conforms

3.2.5.5.1 The product shall be tested in accordance with ASTM F945; Method A using AMS4916
specimens. Report shall detail the effect of the product and the effect of control solution.
The results shall be reported for informational purposes only.
As received: Cracking evident.
Resuit Informational

3.2.6 Effect on Transparent Plastics: »
3.2.6.1 The product, at 77°F £ 4°F (25°C + 2°C), shall not craze, stain, or discolor MIL-PRF-25690
stretched acrylic plastic, determined in accordance with ASTM F484.

Result Conforms

3.2.6.2 The product, at 77°F + 4°F.(25°C + 2°C), shall not craze, stain, or discolor AMS-P-83310
polycarbonate plastic, determined in accordance with ASTM F484, except that the
specimens shall be stressed for 30 minutes + 2 minutes to an outer fiber stress of 2000 psi
(13.8 MPa).

Result Conformis

3.2.7 Effecton Painted Surfaces: The product, at 77°F + 4°F (25°C £ 2°C), shall neither decrease
the paint film hardness by more than two pencil hardness levels nor shall it produce any

streaking, discoloration, or blistering of the paint film, determined in accordance with ASTM
F502.

Resuit Conforms




Client: Esspo UAB - Date: 26-Apr-2019
Product: NORDWAY KF SMI/REF: 1902-467r
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3.2.8 Effect on Unpainted Surfaces: The product, tested i in accordance with ASTM F485, shall

neither produce streaking nor leave any stains requiring polishing to remove.

"Result’ Conforms

3.28 Rinsibility: The product shall be completely rinsible in tap water, determined in accordance
with 3.2.9.1

3.29.1 A3 x 8inch (75 x 200 mm) panel of clear glass shall be cleaned to provude a surface free of
waterbreak, dried, and coated with the deicer/anti-icer product by pouring the product over
the panel while it is held in a horizontal position. The coated panel shall be inclined at an
angle of approximately 45 degrees for 10 minutes + 0.5 minute, then placed in a horizontal
position for 24 hours £ 0.25 hour at room temperature. After the 24 exposure, the panel
shall be rinsed in tap water for 5 to 6 minutes, followed by a rinse with ASTM D1 193, Type

IV, water, allowed to air dry at ambient temperature, and examined for visible traces of
deicer/anti-icer product.

3.2.10

3.2.10.1

Result Conforms

Effect on Runway Pavements

Runway Concrete Surface Scaling Resistance: The condition of the runway
concrete surface shall have a rating not greater than one for 50 freeze-thaw cycles,
determined in accordance with ASTM C672 except that concrete shall:

Be air-entrained with an air content as specified in ASTM C 672
Have a minimum cement content of 510 Ib/yd® 10 Ib/yd® (302 kg/m?® + 6 kg/m?)
Have a slump, 1.5 inches £ 0.5 inch (38 mm % 13 mm).

A 25 % by volume solution of the deicer/anti-icing product, as supplied by the
manufacturer in commercial concentration, in tap water shall be substituted for
calcium chloride. Performing more than one freeze-thaw cycle per day is
acceptable. '

Rating: 1 Resuit_ Conforms

3.2.10.2 Asphalt Concrete Deqradation Resistance (Appendix A, valid for deicer/anti-icer

products used in Europe)

Result  *Not performed by SMI

*Testing required for deicer /anti-icer products used in Europe. This test is not performed by

SMI.SMI.



SMLI, Inc.

12219 SW 131 Avenue
Majamis, Florida 33186-6401 JAV

/Vertimas i§ angly kalbos/

Telefono Nr.: (305) 971-7047
Faksas: (305) 971-7048

Adresatas:

Produktas

Ar skiesta:

Kipras Pakeltis Data: 2019 m. balandZio 26 d.
Esspo UAB

Troskiny g. 1 SMI/Nuor.: 1902-467x
L.29100 Anykéc‘:iai Ataskaitoje perZitiréti jmoniy / produkty pavadinimy pakeitimai
Lietuva

NORDWAY KF (gautas 2019 m. vasario 14 d.)

Kaip gauta

Puslapis 1 i§ 5

Periodiniai bandymai pagal

AMS 1435D (Perzitiréta 2018-11)
LEDO TIRPIKLIS / APSAUGA NUO APLEDEJIMO, SKIRTA ORO UOSTAMS

4.2.2 Periodiniai bandymai

324
325
3.2.35.1
3.25.2
3253
3.243.1
3254
3.255

3.2.6

3.2.7
328
329
3.2.10
3.2.10.1
3.2.10.2

UZZalimo temperatiiros
Poveikio orlaiviy metalui
Daugiasluoksniy (,,sandwich®) ploki¢iy korozijos
Visi§ko panardinimo korozijos
MaZo trapumo kadmio dangos
Kadmio dangos ciklinés panardinimo korozijos
Vandenilio trapumo
Atsparumo jtempties korozijai
AMS 4911
AMS 4916
Poveikio permatomam plastikui
MIL-P-25690 (C tipas)
MIL-P-83310 (Polikarbonatas)
Poveikio daZytiems pavirSiams
Poveikio nedaZytiems pavirSiams
Plaunamumo
Poveikio kilimo / nusileidimo tako dangai
Tako betono atsparumo $aléio / §ilumos ciklams
Atsparumo asfaltbetonio degradacijai

Atitinka

Atitinka
Atitinka
Atitinka
Informacinis
Atitinka

Atitinka
Informacinis

Atitinka
Atitinka
Atitinka
Atitinka

Atitinka
*Neisbandvta SMI

*Reikalaujama atlikti bandymq su ledo tirpikliais / apsaugos nuo apledéjimo produktais, naudojamais
Europoje. Bandymas neatliktas SMI.

Pagarbiai,
/parasas/
Patricia D. Viani, SMI Inc.

SCIENTIFIC MATERIAL INTERNATIONAL

WWW.Smiinc.com



Klientas: Esspo UAB Data: 2019 m. balandZio 26 d.

Produktas: NORDWAY KF SMI/Nuor.: 1902-467x
Ar skiesta: Kaip gauta Ataskaitoje perziiréti jmoniy / produkty pavadininy pakeitimai
AMS 1435D periodiniai bandymai Puslapis 2§ 5

42.2 Periodiniai bandymai: uZ$alimo temperatiiros (3.2.4), poveikio orlaivio metalui (3.2.5), poveikio
permatomam plastikui (3.2.6), poveikio daZytiems pavir§iams (3.2.7), poveikio nedaZytiems pavir§iams
(3.2.8), plaunamumo (3.2.9), tako betono atsparumo S$aléio / Silumos ciklams (3.2.10.1) ir atsparumo
asfaltbetonio degradacijai (3.2.10.2 A priedas, galioja ledo tirpikliams / apsaugos nuo apledéjimo produktams,
naudojamiems Europoje) bandymai yra periodiniai ir turi buiti atliekami praéjus dvejiems metams po pirminio
bandymo arba Siek tiek pries tai ir po to kas ketverius kalendorinius metus.

3.24 UZSalimo temperatiiros:

3.2.4.1 Produkto, skiesto 1:1 pagal svorji ASTM D1193 IV tipo vandeniu, uZ$alimo temperatiira turi biiti nurodyta ir
turi biiti Zemesné kaip +6 °F (-14,5 °C), kaip nustatyta pagal ASTM D177.
UZSalimo temperatiira (skiedZiant 1:1): -15 °C

Rezultatas Atitinka

3.2.4.2 Turi biti nurodyta ir negali buti 7 °F (4 °C) didesné ir maZesné uZ ikigamybing verte, pateikts 4.2.3,
kaip nustatyta pagal ASTM D1177.
UZsalimo temperatiira (skiedZiant 1:1): -15 °C

Rezultatas Informacinis

3.2.5 Poveikio orlaivio metalui:

3.2.5.1 Daugiasluoksniu (.sandwich*) plok§&iy korozijos: Méginiai po bandymy taikant ASTM F 1110 turi siekti ne
didesni (maZesnj) vertinima kaip vienas.

,,.2024-T3 Bare ,.2024-T3 ,»71075-T6 Bare ,»1065-T6
Anodized* Alclad“ Anodized* Alclad®
PRODUKTAS 1 1 1 1
KONTROLINIS 1 1 1 1
TIRPALAS

Rezultatas Atitinka




Klientas: Esspo UAB Data: 2019 m. balandZio 26 d.
Produktas: NORDWAY KF SMI/Nuor.: 1902-467x
Ar skiesta: Kaip gauta Ataskaitoje persitiréti jmoniy / produkty pavadinimy pakeitimai

AMS 1435D periodiniai bandymai Puslapis 3 i§ 5

3.2.5.2 Visi§ko panardinimo korozijos: Produkta bandant pagal ASTM F483 (iSskyrus AMS4376 plokstes,
kurios turi biti bandomos 24 valandas), turi nepasirodyti ploki¢iy korozijos Zymiy ir turi nepakisti jokios
bandymo metu naudotos plokstés svoris daugiau kaip nurodyta 1 lenteléje.

BANDYMO PLOKSTE SVORIO POKYTIS (mg/cm?*/24 valandos)
LEIDZIAMA REZULTATAI
AMS 4037 aliuminio lydinys, 0,3 < 0,01
anoduotas pagal AMS 2470
AMS 4041 aliuminio lydinys 0,3 0,01
AMS 4049 aliuminio lydinys 0,3 < 0,01
AMS 4376 magnio lydinys, 0,2 < 0,01
apdorotas dichromatu pagal
AMS 2475
AMS 4911 titano lydinys 0,1 0,02
AMS 5045 anglinis plienas 0,8 0,01
Rezultatas Atitinka

3.2.5.3 MaZo trapumo kadmio dangos: Bandymo ploki¢iy, padengty maZo trapumo kadmio danga, svoris turi
nekisti daugiau kaip 0,3 mg/cm? per 24 valandas, kaip nustatyta pagal ASTM F1111.
Gauta: 0,06 mg/cm’/24 valandos
Rezultatas

Atitinka

3.2.5.3.1 Turi biiti atliktas produkto kadmio dangos ciklisko panardinimo korozijos bandymas, vadovaujantis
AIR6130, o rezultatai pateikti, kaip nurodyta AIR6130A 6 skirsnyje.

Pirminis skiedinio pH: 10,8 Galutinis skiedinio pH: 10,3

Svoris (g)
EANDRMAS Pradinis Galutinis Svorio pokytis
PLOKSCIU 1 8,4599 8,4462 0,0137
SVORIAI 2 8,6969 8,6750 0,0219
3 8,4624 8,4465 0.0159
Vidutinis svorio pokytis = 0,0172

AIRG6130A4: Jei pagal §j dokumentg bandant ledo tirpiklj, skirtq oro uostams, arba kietgji
junginj, prarandama daugiau kaip 0,3 mg/cm’ svorio, gali atsirasti nepageidaujamy
korozijos pasekmiy orlaiviy jrangoje ir / arba oro uosty jrangoje.

Vidutinis svorio pokytis = 0,61 mg/cm?

Rezultatas: Informacinis

visy duomeny lenteles 3r. atskiroje ataskaitoje




Klientas: Esspo UAB Data: 2019 m. balandZio 26 d.

Produktas: NORDWAY KF SMI/Nuor.: 1902-467x

Ar skiesta: Kaip gauta Ataskaitoje perZiréti jmoniy / produkty pavadinimy pakeitimai

AMS 1435D periodiniai bandymai Puslapis 4 i§ 5

3.2.5.4 Vandenilio trapumas: Produktas turi biiti netrapus, kaip nustatyta pagal ASTM F519, naudojant la, lc

3.25.5

arba 2a tipy kadmiu padengtus méginius, vadovaujantis MIL-STD-870, 1 klasé, I tipas. la ir lc tipo
meéginiai turi bati apkraunami iki 45 % i§ anksto nustatytos jpjovos atsparumo trikimui, o 2a tipo méginiai
apkraunami iki 80 % takumo ribos. Visas 2a jtemptas méginys arba 1a ir 1¢ jtempto méginio tik jpjovos
plotas bandymo metu turi biiti nepertraukiamai panardinamas j tirpalg 150 valandy 77 °F £ 9 °F (25 °C
+ 5 °C) temperatiroje.

Jokiy gedimy per 150 valandy.

Rezultatas Atitinka

Atsparumas jtempties korozijai: Dél produkto neturi skilinéti AMS 4911 titano lydinio méginiai, kaip
nustatyta pagal ASTM F945, A metoda.
Gauta: Nematyti jokiy jskilimy.
Rezultatas Atitinka

3.2.5.5.1 Produkta reikia bandyti vadovaujantis ASTM F945, A metodu, naudojant AMS4916 méginius.

3.2.6
3.2.6.1

3.2.6.2

327

Ataskaitoje turi bliti nurodytas produkto poveikis ir kontrolinio tirpalo poveikis. Rezultatai turi buti
pateikiami tik informaciniais tikslais.
Gauta: Matyti jskilimy.
Rezultatas Informacinis

Poveikis permatomam plastikui:
D¢l produkto 77 °F = 4 °F (25 °C + 2 °C) temperatiiroje MIL-PRF-25690 iStemptas akrilinis plastikas
neturéty jplysti, neturéty atsirasti démiy ar i8blukusiy viety, kaip nustatyta pagal ASTM F484.

Rezultatas Atitinka

Dél produkto 77 °F £ 4 °F (25 °C + 2 °C) temperattiroje AMS-P-83310 polikarbonato plastikas neturéty

iplysti, neturéty atsirasti démiy ar i¥blukusiy viety, kaip nustatyta pagal ASTM F484, iSskyrus, kad

meéginiai turi biti tempiami 30 minugiy £ 2 minutes iki 2000 psi i$orinio pluosto jtempio (13,8 MPa).
Rezultatas Atitinka

Poveikis daZytiems pavir§iams: Dél produkto 77 °F £ 4 °F (25 °C % 2 °C) temperatiiroje neturéty sumazeéti
dazy sluoksnio kietumas daugiau kaip dviem pieStuko kietumo lygiais, taip pat dél produkto neturéty
atsirasti dryZiy, pakitusiy spalvy arba dazy pusleliy, kaip nustatyta pagal ASTM F502.

Rezultatas Atitinka




Klientas: Esspo UAB Data: 2019 m. balandZio 26 d.

Produktas: NORDWAY KF SMI/Nuor.: 1902-467x

Ar skiesta: Kalp gauta Ataskaitoje per¥iiiréti jmoniy / produkty pavadinimy pakeitimai

AMS 1435D periodiniai bandymai Puslapis 5i§ 5

3.2.8 Poveikio nedaZytiems pavir§iams: Dél produkto, bandyto pagal ASTM F485, neturi atsirasti nei dryZiy,

329

3.2.9.1

3.2.10

nei démiy, kurias panaikinti reikéty poliravimo.
Rezultatas Atitinka

Plaunamumas: Produktas turi biti visi§kai plaunamas po ¢iaupu, kaip nustatyta pagal 3.2.9.1.

3 x 8 coliy (75 x 200 mm) skaidraus stiklo ploksté turi biiti nuvaloma, kad po tekanc¢iu vandeniu susidares
vandens plévelés pavirSius biity be jtrikiy, plok$té biity nusausinta ir padengta ledo tirpikliu / apsaugos
nuo apledéjimo produktu uZliejus produkto ant plokstés, kol §i laikoma horizontalioje padétyje. Padengta
ploksté turi buti palenkta mazdaug 45 laipsniy kampu 10 minu¢iy + 0,5 minutés, tada padéta j horizontalia
padét] ir taip palikta 24 valandoms =+ 0,25 valandos kambario temperatiiroje. Po 24 valandy ploksté turi
bati plaunama po €iaupu S ar 6 minutes, o tada skalaujama ASTM D 1193 IV tipo vandeniu. Po to
paliekama i3dZifiti aplinkos temperatiiroje, o tada galima patikrinti, ar matyti ledo tirpiklio / apsaugos nuo
apledéjimo produkto Zymiy.

Rezultatas Atitinka

Poveikis kilimo / nusileidimo tako dangai

3.2.10.1 Tako betono atsparumo 3al€io / Silumos ciklams: Tako betono pavir§iaus biiklés vertinimas turi biti ne

op

didesnis kaip vienas per 50 uzSaldymo ir atSildymo cikly, kaip nustatyta pagal ASTM C672, i¥skyrus
tai, kad betonas turi:

Turéti jtraukiamojo oro, oro kiekis, kaip nurodyta ASTM C 672
Turéti minimaly 510 1b/yd® + 10 Ib/yd® (302 kg/m® + 6 kg/m®) cemento kiekj
Turéti nuosliigj, 1,5 coliai £ 0,5 coliai (38 mm + 13 mm).

Ledo tirpiklio / apsaugos nuo apledéjimo produkto pagal savo prekine koncentracija, pateikiamag
gamintojo, 25 % tirio tirpalas vandentiekio vandenyje kei¢iamas kalcio chloridu. Galima atlikti daugiau
kaip vieng uzSaldymo ir at¥aldymo ciklg per dieng.

Vertinimas: 1 Rezultatas Atitinka

3.2.10.2 Atsparumo asfaltbetonio degradacijai (A priedas, galioja ledo tirpikliams / apsaugos nuo apledéjimo
produktams, nandojamiems Europoje)

Rezultatas *NeiSbandvia SMI

*Bandymas reikalaujamas atlikti su ledo tirpikliais / apsaugos nuo apledéjimo produktais, naudojamais
Europoje. Sis bandymas neatliktas SMI. SMI.

Isverte Ingrida Kaplun, vertimy biuras UAB ,, Tarptautiniy vertimy biuras* , Kareiviy g. 19-196, Vilnius, Lietuvos Respublika. Versta i§
angly kalbos.

Man, vertéjai Ingridai Kaplun, yra Zinomas Lietuvos Respublikos BK 235 straipsnio turinys, numatantis baudZiamgjg atsakomybe uz
neteisingg vertimg.



