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Order
In its letter of 2 September 2005 the company Sika Deutschland GmbH,
Komwestheimer Stralle 107, 70439 Stuttgart, GERMANY, Instructed SKZ -

TeConA GmbH to test the chemical resistance towards silage liquids of joint
sealant Sikaflex®-TS plus.

Test material
On 18 August 2005 SKZ — TeConA GmbH received following samples:

6 foll bags & 600 ml of one-component joint sealant

Designation: Sikaflex”-TS plus
Base material: Polyurethane
Color: black

Charge: 0010993748

1 can of cleaner

Designation: Sika-Haftreiniger-1
Charge: 0010990445

1 can of primer

Designation: Sika-Primer 3
Charge: IM-045

Test procedure

Testing of chemical resistance towards silage liquids of joint sealant Sikaflex®-TS
plus was determined on cne hand by amending adhesion and cohesion behavior,
specified by shear strength, on the other by compatibility, specified by amending
tensile strength oqs: and its elongation gy and change in weight, after storage in
test liquid.
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DIBt-test program proposed to use a test liquid as agueous solution for inner
layers of containers made of steel concrete for storing liquid manure and silage
liquids to meet the requirements according to DIN 11622-1, issue October 1999,
This test liquid is composed as follows:

Test liquid to simulate silage liquids

An aqgueous solution of a mixture of 3 % lactic acid, 1.5 % acid of vinegar and
0.5 % butyric acid.

All samples including foll (see sample production) have been pre-stored for 6
weeks al standard conditioning atmosphere 23/50-2 according to DIN EN SO
291, Thereafter samples as well as films have been stored in specific liquid
manure for 13, 26 and 52 weeks. The proportion of sample surface to test liquid
volume was alt least 1 cm® sample surface to 4 cm? test liquid. During storage test
liquid was changed once.

Usually we carry out tests according to standards for which we have an
accreditation. The list of all standards for which we are accredited is shown on the
homepage at www.skz.de.

Freparation of samples:

For testing the amending shear strength samples with an overlapping joint of a
width of 50 mm, a length of 30 mm and a thickness of 2 mm were made. Glass
samples as well as steel samples made of special steel 1.4301 (V2A) of the
dimensions 100 mm x 50 mm were used as substrate.

The glass for the glass samples have been cleaned by means of waler of a
reduced surface tension (dishwashing detergent) and then by acetone and
thereafter by desalinated water again. The glass samples have been joined
without any primer. Steel samples have been cleaned first by means of Sika-
Haftreiniger 1 {(cleaner), then Sika Primer 3 was applied on the steel substrate.

After application of cleaner and primer the time for evaporation was about 100
minutes. For testing compatibility foils of a thickness of 2 mm were pressed out of
joint sealant.
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According to DIN 53504, dumbbell samples S 2 were punched out of
abovementioned foils to determine the tensile strength om.. as well as
coordinated elongation e.

Disk-shaped samples (test disks, diameter of 30 mm and thickness of 2 mm)
were made out of these folls to determine amendment in weight.

3.1 Testing of amended adhesion and cohesion behavior after storage in test liquid
3.1.1 Testing of amended shear strength of glass samples and steel samples

Shear strength was determined on samples with overlapping joints of substrates
glass and V2A-steel. After having taken samples out of test liquid they have been
cleaned with distilled water and stored for 24 hours in a standard atmosphere
23/50-2,

Testing speed was 5 mm/min. The clamping jaws of the tensile testing device
were adjusted so that the force was applied at joint level.

It was determined maximal shear strength in N/mm? on samples of overlapping
joints as well as elongation in %. Mean ¥ was created out of 5 single values. Kind
of fracture (cohesion / adhesion) was evaluated.

3.2 Testing of compatibility after storage in test liquid

3.2.1 Testing of amended shear strength o2, including elongation ey

According to DIN 53504, tensile property of dumbbell samples S 2 were tested to
determine the amended tensile strength o, including elongation =y prior to and
after storage in test liguid. After having taken samples out of test liquid they have
been cleaned with distilled water and stored for 24 hours in a standard
atmosphere 23/50-2.
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Test speed was 200 mm/min.

After storage in test liguid samples have been additionally stored for 7 days at
standard atmosphere 23/50-2. Abovementioned values were measured again and
referred to initial values (preconditioning).

Mean x was created out of & single values.

Testing of amendment in weight

After storage in test liquid samples were weighed to test compatibility towards
silage liquids,

After having taken samples out of test liquid they were cleaned with an absorbent
paper, dried and weighed immediately.

After storage in test liquid samples have been additionally stored for 7 days at
standard atmosphere 23/50-2. Weight was measured again and referred to initial
values (precenditioning).

Mean x was created out of 3 samples.
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4. Test results

4.1  Amended adhesion and cohesion behavior after storage in test liquid

4.1.1 Testing of shear strength of glass samples and steel samples

Shear strength
. El ti t
Storage Substrate | ©ToX izn i ticn a Fracture
N/mm g-max in %
6 weeks at
0.79 54 .
atmosphere glass B 100 % cohesion
23/50-2 B==) E==9
0.72 1 g
13 weeks glass (s = 0.05) (s S 5.7) 100 % cohesion
0.79 43
100 ¢ hesi
26 weeks glass (s = 0.03) (s = 3.8) 00 % cohesion
0.74 47
100 % cohesi
52 weeks glass (s = 0.06) (5= 76} o cohesion
6 weeks at :
special fuets = 100 % cohesion
Et”;“;ggere steel (s = 0.05) (s=2.9) °
13 < special 0.45 45 50 % cohesion /
WEEHs steel (s = 0.05) (s =6.0) 50 % adhesion
26 . special 0.56 54 80 % cohesion /
WeR stes| (s = 0.09) (s=5.1) 20 % adhesion
special g 50 100 % cohesion
02 weeks steel (s =0.08) (s =4.7) St

5 = standard deviation
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4.2  Compatibility after storage in test liquid

4.2.1 Amended shear strength o,., including elongation &y after storage in test liquid

Storage Tz:j:ii{?-. ?::;nn?:h Elan?na:rn EmM

6 weeks at atmosphere 23/50-2 1.02 (s = 0.01) 557 (s = 25)
13 weeks at atmosphere 23/50 1.16 (s = 0.02) 464 (s = 48)

26 weeks at atlmosphere 23/50 1.25 (s = 0.05) 433 (s = 64)

52 weeks at atmosphere 23/50-2 1.32 (s = 0.02) 403 (s = 29)
13 weeks in test liquid 0.890 (s =0.01) 411 (s =11)

+7 days at atmosphere 23/50-2 1.15(s = 0.01) 428 (s = 18)
26 weeks in test liquid 0.97 (s =0.01) 415 (s =17)

+7 days al atmosphere 23/50-2 1.15 (s = 0.01) 456 (s = 24)

52 weeks in test liquid 1.15 (s = 0.08) 381 (s =75)

+7 days at atmosphere 23/50-2 1.22(s = 0.09) 423 (s = 21)

5 = standard deviation

4.2.2 Amendment in weight after storage in test liquid

Storage Amendment in weight %
13 weeks +7.1
+7 days at atmosphere 23/50-2 -0.2
26 weeks +8.2
+7 days at atmosphere 23/50-2 -0.1
52 weeks +8.3
+7 days at atmosphere 23/50-2 +0.1
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Assessment of test results
Adhesion and cohesion behavior after storage in test liquid

After a storage of 52 weeks in test liguid mentioned in item 3 there wasn't any
significant amendment regarding shear strength and fracture on samples.

After storage in test liquid adhesion and cohesion behavior wasn't influenced.

Compatibility after storage in test liquid

After a storage of 52 weeks in test liquid tensile tests resulted in a slight increase
of tensile strength o and decrease of elongation ey referred to initial values.

Due to storage in test liquid this amended or reduced elastic behavior of joint
sealant of samples was even lower than during a storage in standard atmos-

phere,

After a storage of 52 weeks in test liquid first weight was slightly increased by
8.3 %, but after a storage of 7 days in standard atmosphere increased weight was
reduced to initial value.

As a result test liquid did not influence joint sealant negatively.



