o ) ALSEAL MARKETING SDN. BHD. ezs1400)

di | ' LOT PT 2291, JALAN KAMPUNG BARU, KAMPUNG BARU SUNGAI BULOH,
:lgm‘. 47000 SUNGAI BULOH, SELANGOR.
TEL: 603-6157 9698, 603-6157 6398 FAX: 603-6157 8002
HLSEHL EMAIL: Info@alsealmarketing.com WEBSITE: http://www.alsealmarketing.com
GST No.: 001625505792

Our reference: 12/I118/LTR/Y318
12" September 2018

Dear Valued Customer / Business Partners,

RE: “ALSEAL” AS-4001 MS Construction Sealant - Product Performance

This is to confirm that the product performance of “ALSEAL” AS-4001 MS Construction
Sealant has been tested by ISO/IEC 17025 accredited independent third-party testing labs.
The following standards were used to test the performance of AS-4001:

Test standard Description Report No.
L . . 7191188651-
ASTM C920 ggaar;gﬁtrg Specification for Elastomeric Joint MEC18/A-ED
(2191084108)
1SO 11600 Bundlng construction - t]omtlng products - 141414ST140599(3)
Classification and requirements for sealants
Conclusion

AS-4001 is classified as a Type S (single-component sealant), Grade NS (hon-sag sealant),
Class 50 (x50% movement), Use NT (non-traffic), M (mortar) according to ASTM C920.

In accordance to ISO 11600, AS-4001 is classified as F (construction sealant) Class 25
(=25 movement) LM (low modulus).

Should you require further information concerning the above product, please do not hesitate
to contact us.

Thank you.

Yours sincerely,
For Alseal Marketing Sdn. Bhd.

Prepared by: Yap Wai Hoong Verified by: Alex Ng
(R&D Chemist) (Technical Manager)



Test Report No. 7191188651-MEC18/A-ED (2191084108)

Note: This report is issued subject to the Testing and Certification Regulations of the TUV SUD Group and the

dated 5 Sep 2018

PSB Singapore

General Terms and Conditions of Business of TUV SUD PSB Pte Ltd. In addition, this report is governed by the

terms set out within this report.

SUBJECT:

Testing of sealant

TESTED FOR:

Alseal Marketing Sdn Bhd

No. 2291, Jalan Kampung Baru
Kg. Baru Sungai Buloh

47000

Selangor Darul Ehsan
Malaysia

Attn: Mr Cheong Chee Leong

SAMPLE DESCRIPTION:

The following items were received on 13 Jun 2018 as shown:

Choose certainty.
Add value.

Sample

Size

Quantity

‘AS-4001 MS Construction Sealant’

600 ml/sausage

6 sausages

TEST METHODS:

Adopted ASTM C920 : 2014a Standard Specification For Elastomeric Joint Sealants

Staining And Colour Change, UV Exposure

1. Adopted ASTM C510 : 2016 Standard Test Method For Staining And Colour Change Of Single Or
Multi-Component Joint Sealants

Test equipment
Lamp designation
Test cycle

Exposure duration
No. of determinations

TUV SUD PSB

Laboratory:

TUV SUD PSB Pte. Ltd.
No.1 Science Park Drive
Singapore 118221

Fax :

Phone : +65-6885 1333

+65-6776 8670

E-mail: enquiries@tuv-sud-psh.sg
www.tuv-sud-psh.sg

Co. Reg : 19900266 7R

QUV Weatherometer
Fluorescent UVA 340 mm

8 hours UV exposure at 55°C and 4 hours condensation

at 45°C (ASTM G154)
100 hours

4 samples: 2 samples with sealant and 2 samples

without sealant (For UV Exposure)
2 control samples: 1 sample with sealant and 1 sample
without sealant (Standard Conditions)

Regional Head Office:

TUV SUD Asia Pacific Pte. Ltd.
1 Science Park Drive, #02-01
Singag)ore 118221

TUV

()
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Test Report No. 7191188651-MEC18/A-ED (2191084108) @
dated 5 Sep 2018

PSB Singapore
Staining And Colour Change, Standard Conditions In Distilled Water
Test apparatus : Container with distilled water
Test condition : Distilled water immersion for 1 minute, once a day,
(5 days per week)
Test duration : 14 days
No. of determinations : 2 samples: 1 sample with sealant and 1 sample

without sealant (For distilled water immersion)
2 control samples: 1 sample with sealant and 1 sample
without sealant (Standard Conditions)

Extrudability

Adopted ASTM C1183/C1183M : 2013 Standard Test Method For Extrusion Rate Of Elastomeric
Sealants

Test pressure ; 40 psi
No. of determination E 1

Flow Properties

ASTM C639 : 2015 Standard Test Method For Rheological (Flow) Properties Of Elastomeric
Sealants

Method : Test method for ‘Type II’ sealant

Test conditions : a) 4.4°C in environmental chamber for 4 hours
b) 50°C in oven for 4 hours

No. of determinations : 2 for vertical and horizontal displacements

Hardness

ASTM C661 : 2006 Standard Test Method For Indentation Hardness Of Elastomeric-Type Sealants
By Means Of A Durometer

Test Conditions:

a) 23°C and 50% relative humidity for 7 days

b) 38°C and 95% relative humidity for 7 days

c) 23°C and 50% relative humidity for 7 days

No. of determinations : 2, 3 points per test piece
Tack-Free Time

ASTM C679 : 2015 Standard Test Method For Tack-Free Time Of Elastomeric Sealants

No. of determinations : 2

1) A
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Test Report No. 7191188651-MEC18/A-ED (2191084108) @
dated 5 Sep 2018

PSB Singapore

Cyclic Adhesion & Cohesion

Adopted ASTM C719 : 2014 Standard Test Method For Adhesion And Cohesion Of Elastomeric
Joint Sealants Under Cyclic Movement (Hockman Cycle)

Test Conditions:

a) 23°C and 50% relative humidity for 7 days

b) 38°C and 95% relative humidity for 7 days

c) 23°C and 50% relative humidity for 7 days

d) Immersion in distilled water at 23°C for 7 days
e) Drying in oven at 70°C for 7 days

Substrate : Mortar
Test temperature c Room temperature
No. of determinations : 3 for class 50

Effects Of Heat Ageing

ASTM C1246 : 2017 Standard Test Method For Effects Of Heat Ageing On Weight Loss, Cracking,
And Chalking Of Elastomeric Sealants After Cure

Test Conditions:

a) 23°C and 50% relative humidity for 28 days

b) 70°C for 21 days

No. of determinations ; 3, 1 as control

Effects Of Accelerated Weathering

Adopted ASTM C793 : 2005 (2017) Standard Test Method For Effects Of Accelerated Weathering
On Elastomeric Joint Sealants

Test equipment : QUV Weatherometer

Test cycle : 8 hours UV exposure at 55°C and 4 hours condensation
at 45°C (ASTM G154)

Lamp designation 5 Fluorescent UVA 340 mm

Exposure duration : 250 hours

No. of determinations : 3 (1 as control)

Bend test

Apparatus : Steel mandrel

Test condition : -26°C for 24 hours

No. of determinations : 3

Adhesion-In-Peel

Adopted ASTM C794 : 2015a Standard Test Method For Adhesion-In-Peel Of Elastomeric Joint
Sealants

Test Conditions:

23°C and 50% relative humidity for 21 days
Substrate : Mortar

Crosshead speed : 50 mm/min
No. of determinations : 4 =
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Test Report No. 7191188651-MEC18/A-ED (2191084108)

dated 5 Sep 2018

Material Identification/Verification

&

PSB Singapore

10. ASTM E1252 : 2007 Standard Practice For General Techniques For Obtaining Infra-Red Spectra For

Qualitative Analysis

Material Identification/Verification By Fourier Transform Infra-Red Spectrometric Analysis (FTIR)

CONDITIONING:

Unless otherwise specified, all test specimens were tested at 23 + 2°C and 50 + 5% relative humidity.
Standard Conditions parameters: 23 + 2°C and 50 + 5% relative humidity.

TEST RESULTS:

ASTM C920 : 2014a Standard

‘AS-4001 MS Specification
Test Construction Sealant’ For Elastomeric Joint Sealants
1. Staining And Colour Change No staining The sealant shall not cause any visible

No colour change

stain on the top surface of a white
cement mortar base

2. Extrudability

14.4 ml/min

Type S (single component), grade NS
(non-sag or gunnable sealant) shall
have an extrusion rate of not less than
10 ml/min

3. Rheological (Flow) Properties

Vertical displacement:
0 mm sag
Horizontal displacement:
No deformation

Grade NS (non-sag) or gunnable
sealant shall have flow characteristics
such that it does not sag more than
4.8 mm (3/16 in.) in vertical
displacement. Also the sealant shall
show no deformation in horizontal
displacement (refer to Types Il and IV
in the tests)

4. Indentation Hardness

test piece 1, average : 26.0
test piece 2, average : 27.8
average of 2 test pieces :
26.9

Use T (traffic) sealant shall have a
hardness reading, after being properly
cured, of not less than 25

Use T (traffic) sealant shall have a
hardness reading, after being properly
cured, of less than 25

Use NT (non-traffic) sealant shall have
a hardness reading, after being
properly cured, of less than 60

5. Tack-Free Time

No transfer of test
specimens to the
polyethylene film

There shall be no transfer of the
sealant to the polyethylene film when
tested at 72 hours

6. Adhesion & Cohesion Under
Cyclic Movement, Class 50

No loss in bond

The total loss in bond and cohesion
areas among the three specimens
tested for each surface shall be no
more than 9 cm? (1/; in.2) with
standard mortar, glass, and aluminium
or any other specified substrates

1) A
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Test Report No. 7191188651-MEC18/A-ED (2191084108)
dated 5 Sep 2018

TEST RESULTS:

&

PSB Singapore

ASTM C920 : 2014a Standard

‘AS-4001 MS Specification
Test Construction Sealant’ For Elastomeric Joint Sealants
Effects Of Heat Ageing On 1.0% The sealant shall not lose more than

. Weight Loss, Cracking And

Chalking, average

No cracking and chalking

>7% of its original weight or show any
cracking and chalking

Effects Of Accelerated

. Weathering

No cracks after
UV exposure and bend test

The sealant shall show no cracks
greater than those shown in example
#2 of Figure 1 in ASTM C793 after the
specified UV exposure and shall show
no cracks greater than those shown in
example #2 of Figure 2 in ASTM C793
after exposure at cold temperature
and the bend test (refer to Photo 1)

. Adhesion-In-Peel, average

78.1 N (17.6 Ibf)
cohesive failure within the
sealant and no adhesive
bond loss between sealant
and substrate for each
test piece

The peel strength for each individual
test shall not be less than 22.2 N

(5 Ibf) when tested with standard
mortar, glass, and aluminium or any
other specified substrate. In addition,
the sealant shall show no more than
25% adhesive bond loss for each
individual test

10. Material Identification/

Verification By FTIR

Phthalate-based material
(refer to Figure 1)

The test conditions for staining and colour change tests and effects of accelerated weathering test
were adopted from ASTM G154 : 2016 Standard Practice For Operating Fluorescent Light Apparatus
For UV Exposure Of Non-Metallic Materials.

For effects of accelerated weathering test, in ASTM C793, Photo 1 consists of Figure 1 which indicate
the presence of cracks after UV exposure and Figure 2 which indicate the presence of cracks after

The class 50 joint movement for cyclic adhesion/cohesion test was specified by the client.
The type of substrate was specified by the client for cyclic adhesion/cohesion and adhesion-in-peel

REMARKS:
1.
2.
bend test.
3.
4,
tests.
5.

The substrates do not require priming prior to application of the sealant as specified by the client.

Dolos—,

L

Eddie Suwand
Testing Officer
Senior Associate Engineer

Fabien Tan

Engineer

Real Estate & Infrastructure
Mechanical Centre

Page 5 of 8




Test Report No. 7191188651-MEC18/A-ED (2191084108) @
dated 5 Sep 2018

PSB Singapore
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Figure 1 : IR spectrum of ‘AS-4001 MS Construction Sealant’
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Test Report No. 7191188651-MEC18/A-ED (2191084108) @
dated 5 Sep 2018

PSB Singapore

filly c793 - 05 (2017)

Moz | —Mumber @ represents no cracks.
FIG. 1 Examplas of Cracking Obtainabie After the Weathering Test

Momi | —Mumber @ represents no cracks.
FIG. 2 Examples of Cracking Obtainatie After the Band Test

Photo 1 : Figures 1 and 2 showing presence of cracks after UV exposure and after bend test respectively
(taken from ASTM C793 as a guide and are not client’'s samples)

() A
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Test Report No. 7191188651-MEC18/A-ED (2191084108) '@
dated 5 Sep 2018

PSB Singapore

Please note that this Report is issued under the following terms :

1

This report applies to the sample of the specific product/equipment given at the time of its testing/calibration. The results are not used to
indicate or imply that they are applicable to other similar items. In addition, such results must not be used to indicate or imply that TUV SUD
PSB approves, recommends or endorses the manufacturer, supplier or user of such product/equipment, or that TUV SUD PSB in any way
“guarantees” the later performance of the product/equipment. Unless otherwise stated in this report, no tests were conducted to determine
long term effects of using the specific product/equipment.

The sample/s mentioned in this report is/are submitted/supplied/manufactured by the Client. TUV SUD PSB therefore assumes no
responsibility for the accuracy of information on the brand name, model number, origin of manufacture, consignment or any information
supplied.

Nothing in this report shall be interpreted to mean that TUV SUD PSB has verified or ascertained any endorsement or marks from any other
testing authority or bodies that may be found on that sample.

This report shall not be reproduced wholly or in parts and no reference shall be made by the Client to TUV SUD PSB or to the report or results
furnished by TUV SUD PSB in any advertisements or sales promotion.

Unless otherwise stated, the tests were carried out in TUV SUD PSB Pte Ltd, No.1 Science Park Drive Singapore 118221.

July 2011
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FUGRO TECHNICAL SERVICES LIMITED

Fugro Qevelopmeqt Centre, Tel +B52 2450 8233 ® _
e = Materialab
Hong Kong. Website : www.materialab.com.hk
REPORT ON
PERFORMANCE TEST

OF MS SEALANT

Client
Project

Client Ref.

Report No.
Date

. Vital Technical Sdn. Bhd.
. Testing of Sealant (F Class 25 LM)

A 0L 00 O A O
141414ST140599(3)

. 24 November 2015

The copyright of this document is owned by Fugro Technical Services Limied. it may not be reproduced except with prior written approval from the Company.
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FUGRO TECHNICAL SERVICES LIMITED

Fugro Development Centre, Tel : +852 2450 8233 )
5 Lok Yi Street, Tai Lam, Fax  :+852 2450 6138 M @ﬁ%ﬁm s
Tuen Mun, N.T., E-mail : matlab@fugro.com.hk L
Hong Kong. Website : www.materialab.com.hk

Lab

CONTENT

1.0 Introduction

2.0 Summary of Test Results
3.0 Individual Results

4.0 Record Photographs

The copyright of this document is owned by Fugro Technical Services Limited, It may not be reproduced except with prior written approval from the Company.
GENO1/0814



FUGRO TECHNICAL SERVICES LIMITED

Fugro Development Centre, Tel 1 +852 2450 8233

5 Lok Yi Street, Tai Lam, Fax 1 +852 2450 6138

Tuen Mun, N.T., E-mail : matlab@fugro.com.hk

Hong Kong. Website : www.materialab.com.hk
Client Ref. : --

Report No. : 141414ST140599(3)

1.0 Introduction

Materialab

Page 1 of 14

Fugro Technical Services Limited, MateriaLab Division was commissioned by the client, Pine
Engineering Ltd. to conduct a series of tests on silicone sealant. The test methods and
specifications were based on ISO 8339 : 1984, ISO 8340 : 1984, ISO 9047: 2001, 1SO 9046 : 2002,
ISO 10590 : 1991, ISO 10591 : 1991, ISO 7389 : 2002, ISO 10563 : 1991, ISO 7390 : 2002 and ISO
11600 : 2002 (E) Table 3 which are for use in building joint generally (CLASS 25LM). Clear float
alass cement mortar and aluminium panels were used for the test surfaces.

Description of Sample

SEALANT (F CLASS 25 LM) / Alseal AS-4001 MS Construction Sealant

Brand Name -
Model No. -
Client No. C--
Date Received of Sample : 12 September 2014
2.0 Summary of Test Results
Test ltem Test Method Test Results
Tensile Properties test (Method A) I1SO 8339 : 1984 (Class 25LM) Pass
Tensile Properties at maintained extension test 3
(Method A) 1SO 8340 : 1984 (Class 25LM) Pass
Adhesion and Cohesion Properties at variable ISO 9047 : 2001 (Class 25LM) Pass
temperature test
Adhesion and Cohesion Properties at constant ISO 9046 : 2002 Pass
temperature test
Adhesion and Cohesion Properties at maintained .
extension after water immersion test (Method A) IS5 10520:EDP1K(Class|26lM) Figss
Adhesion and Cohesion Properties at water immersion .
Test (Method A) I1SO 10591 : 1991 Pass
Elastic Recovery Test (Method A) ISO 7389 : 2003 (Class 25LM) Pass
Loss of volume test ISO 10563 : 1991 (Class 25LM) Pass
Slump Properties 1SO 7390 : 2002 Pass

Remark

- Checked by :

Date

The test results relate only to the samples tested.

/f Qor Certified by :
4

25 KoV 2015 Date

, .

Chan Chun Wai Ivan
Manager (Product Testing Laboratory)

25 NOV 2015

The copyright of this document is owned by Fugro Technical Services Limited. it may not be reproduced except with prior written approval from the Company.
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FUGRO TECHNICAL SERVICES LIMITED
: +852 2450 8233
: +852 2450 6138
: matiab@tugro.com.hk
Website : www.materialab.com.hk

Fugro Development Centre,

5 Lok Yi Street, Tai Lam,
Tuen Mun, N.T.,
Hong Kong.

Tel
Fax
E-mall

MateriaLab

Client Ref. ; —

Report No. : 141414ST140599(3)

3.0

Individual Results

3.1 Tensile Properties Test (Method A)

(ISO 8339 : 1984 (Class 25LM))

Page 2 of 14

Lab. Sample I.D. : 8T140599/1-6
Date Received : 12 September 2014
Date Tested : 21 January 2015
Date Test Completed : 22 January 2015
Mesimum Tensile Tensile Specification
Lab Test Sample Tensile Maximumat| Force Force at for Tensile
Sample Surface Condition Force Break (%) | at 100% 100% Force at 100%
1.D. °c) N) ™) ° | Extension | Extension
(N/mm?) (N/mm?)
ST14059g/1 | Aluminium | o, 4235 490.4 260.5 0.4
surface
STi4050972 | Aluminium |, 375.0 460.0 215.0 0.4 <=0.6
surface
ST140509/3 | Aluminium -20 3365 340.0 215.4 0.4
surface
ST140599/4 | Aluminium 23 363.5 403.3 210.8 0.4
surface
Aluminium =
ST140599/5 surface 23 4115 525.0 200.0 0.3 <=0.4
ST140509/6 | Aluminium 23 355.0 4525 198.6 0.3
surface
Note : The test resuits comply with the requirements of ISO 11600 : 2002 (E) Table 3 : (Class 25LM)
3.2 Tensile Properties At Maintained Extension Test (Method A)
(1SO 8340 : 1984 (Class 25LM))
Lab. Sample L.D. : 8T140599/7-12
Date Received : 12 September 2014
Date Test Started : 13 January 2015
Date Test Completed . 14 January 2015
Lab. Sample . Failure i
. Extension Observation after . .
Sample Test Surface Condition . Area ) Specification
D °C) (%) (mm?) 24 hours extension
Aluminium No adhesion failure or
ST140599/7 surface -20 100 0 Sohasion
Aluminium No adhesion failure or
ST140599/8 surface -20 100 0 Sotesion
Aluminium g No adhesion failure or| No break in
ST140599/9 surface 20 100 0 cohesion adhesion or
Aluminium No adhesion failure or| cohesion
S§T140599/10 surface 23 100 0 cohesion
Aluminium No adhesion failure or
ST140599/11 surface 23 100 0 cohesion
Aluminium No adhesion failure or
§$T140599/12 s 23 100 0 cohesion

Note : The test results comply with the requirements of ISO 11600 : 2002 (E) Table 3 : (Class 25LM)

The copyright of this document is owned by Fugro Technical Services Limited. it may not be reproduced except with prior written approval from the Company,
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FUGRO TECHNICAL SERVICES LIMITED

Fugro Development Centre,

5 Lok Yi Street, Tai Lam,
Tuen Mun, N.T.,
Hong Kong.

Client Ref. ; -
Report No. : 1414145T140599(3)

Tel
Fax
E-mail

3.3 Tensile Properties Test (Method A)
(1SO 8339 : 1984 (Class 25LM))

: +852 2450 8233

1 +852 2450 6138

: matlab@fugro.com.hk
Website : www.materialab.com.hk

Materiakab

Page 3 of 14

Lab. Sample 1.D. : ST140599/28-33
Date Received : 12 September 2014
Date Tested 1 21 January 2015
Date Test Completed 1 22 January 2015
p ) . Tensile . .
Lab Sample M_?xmum Maximu| Tensile Force at Spec.rﬂcatlon
Sample Test Condition ensile m at Force 100% for Tensile Forc.:e at
Surface ) Force Break | at 100% N 100% Extension
1.D. (°C) (N) (%) (N) Extension (N/mm?2)
(N/mm?)
Concrete surface
S§T140599/28 with primer -20 305.0 126.6 240.0 0.4
Concrete surface _
ST140599/29 with primer -20 315.5 132.2 251.2 0.4 <=0.6
Congcrete surface
ST140599/30 with primer -20 295.5 124.6 223.4 0.4
Concrete surface
ST140599/31 with primer 23 316.0 140.5 235.4 0.4
ST140509/32 °°':v‘§'t:‘° s 23 313.3 1289 | 2022 0.3 <=0.4
primer
Concrete surface
ST140599/33 with primer 23 323.7 132.5 229.5 0.4

Note : The test results comply with the requirements of ISO 11600 : 2002 (E) Table 3 : (Class 25LM)

3.4

(1ISO 8340 : 1984 with modification (Class 25LM))

Tensile Properties At Maintained Extension Test (Method A)

Lab. Sample I.D. : ST140599/34-39
Date Received : 12 September 2014
Date Test Started : 13 January 20156
Date Test Completed : 14 January 2015
Lab. Sample . Failure i
Sample Test Surface Condition Ext(e:;?mn Area ziiﬁ?sagfe::;; Specification
1.D. (°C) g (mm?)
ST140599/34 Conqrete §uﬂace 20 100 0 No adhesion_failure or
with primer cohesion
Concrete surface No adhesion failure or
ST140599/35 with primer -20 100 0 cohesion
ST140599/36 Conc.:rete §uﬂace 20 100 0 No adhes:on'fallure or| No breakin
with primer cohesion adhesion or
ST140509/37 Con(:,rete §urface 23 100 0 No adhesion failure or| cohesion
with primer cohesion
ST140599/38 Conqrete §urface 23 100 0 No adheslon’fallure or
with primer cohesion
ST140599/39 Congnete _surface 23 100 0 No adhesnon.fallure or
with primer cohesion

Note : The test results comply with the requirements of ISO 11600 : 2002 (E) Table 3 : (Class 25LM)

The copyright of this document is owned by Fugro Technical Services Limited. It may not be reproduced except with prior written approval from the Company.
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FUGRO TECHNICAL SERVICES LIMITED

Fugro Development Centre, Tel : +852 2450 8233 o 1
5 Lok Yi Street, Tai Lam, Fax  :+B52245056138 M ﬁ & b
Tuen Mun, N.T., E-mail : matlab@fugro.com.hk a @E ma @
Hong Kong. Website : www.materialab.com.hk
Client Ref, : - Page 4 of 14
Report No. : 141414ST140599(3)
3.5 Adhesion/Cohesion Properties At Variable Temperature Test
(ISO 9047 : 2001 (Class 25LM))
Lab. Sampile I.D. . §T140599/13-15, 40-42
Date Received : 12 September 2014
Date Test Started . 31 December 2014
Date Test Completed : 14 January 2015
Lab. Sample Extension Failure | Observation after 100 cycles,
Sample Test Surface | Condition Compression | Area extension Specification
1.D. (°C) (%) {mm?) / compression
Mortar surface ] : N
ST140599/40 with primer -20 and +70 25 0 No adhesion failure or cohesion
ST140599/41 b g i -20 and +70 25 0 No adhesion failure or cohesion
with primer !
No break in
ST140509742 [0 152,20 and 470 25 0 | No adhesion failure or cohesion | pghasion or
Anodized onesgn
ST140599/13 | aluminium |-20 and +70 25 (1] No adhesion failure or cohesion
surface
Ancdized
ST140599/14 | aluminium |-20 and +70 25 0 No adhesion failure or cohesion
surface
Anodized
ST140599/15 | aluminium |-20 and +70 25 0 No adhesion failure or cohesion
surface
Note : The test results comply with the requirements of ISO 11600 : 2002 (E) Table 3 : (Class 25LM)
3.6 Adhesion/Cohesion Properties At Constant Temperature Test
(1SO 9046 : 2002 (Class 25LM))
Lab. Sample 1.D. : ST140599/16-18,43-45
Date Received : 12 September 2014
Date Test Started : 20 January 2015
Date Test Completed : 22 January 2015
Lab. Sample Extension/ Failure Observation after
Sample Test Surface | Condition Compression Area 1000 cycles, extension/ | Specification
1.D. {°C) (%) {mm?3) compression
Mortar surface No adhesion failure or
ST140599/43 with primer 23 25 0 cohakioh
Mortar surface Nao adhesion failure or
ST140599/44 with primer 23 25 0 h
Mortar surface No adhesion failure or
5$T140599/45 with primer 23 e 0 cohesion No break in
adhesion or
Anodized i . .
ST140599/16 |  aluminium 23 25 0 No adhesnon.fallure or cohesion
cohesion
surface
Anodized . .
ST14059917 | aluminium 23 25 0 o adheeson faiiins o
cohesion
surface
Ancdized . .
ST140599/18 | aluminium 23 25 0 g ad';‘g‘;:gigf‘"”'e or
surface
Note : The test results comply with the requirement of ISO 9046 : 2002 (Class 25LM)

The copyright of this document is owned by Fugro Technical Services Limited. It may not be reproduced except with prior writien approval from the Company.
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: 1414145T140599(3)

3.7 Adhesion/ Cohesion Properties At Maintained Extension After Water Immersion

3.8

Test (Method A)

(ISO 10590 : 1991 (Class 25LM))

Lab. Sample 1.D. : 8T140599/19-21,46-48
Date Received : 12 September 2014
Date Test Started : 22 January 2015
Date Test Completed 1 27 January 2015
Lab. Sample . Failure "
Sample Test Surface Condition Ead:;?;on Area zgﬁeur::::ei:;rn Specification
1.D. (°C) 5 (mm?)
Concrete i
ST140599/46 | surface with 23 100 o |Neadhesion faiture or
. cohesion
primer
Concrete ] .
ST140599/47 | surface with 23 100 0. (| omahesion fallure of
cohesion
primer
Concrete i i .
) No adhesion failure or| No break in
8T140599/48 surfape with 23 100 0 cohesion adhesion or
primer
o —— cohesion
ST140599/19 Aluminium 23 100 0 No adhesion failure or
surface cohesion
ST140599/20 Aluminium 23 100 0 No adhesnon_failure or
surface cohesion
ST140599/21 Aluminium 23 100 0 No adhesion.failure or
surface cohesion

Note : The test results comply with the requirement of ISO 11600 : 2002 (E) Table 3 : {Class 25LM)

Adhesion/Cohesion Properties At Water Inmersion Test (Method A)

(ISO 10591 : 1991)

Lab. Sample 1.D. : 8T140599/22-24,49-51
Date Received : 12 September 2014
Date Test Started 1 22 January 2015
Date Test Completed : 27 January 2015
Lab. Sample Maximum Elongation at
Sample Test Surface Condition | Tensile Force Break Qbservation
L.D. (°C) N) (%)
Concrete
ST140599/49 surface with 23 261.5 84.2 Cohesion failure
primer
Concrete
ST140599/50 surface with 23 285.0 106.6 Cohesion failure
primer
Concrete
ST140599/51 surface with 23 2915 120.0 Cohesion failure
primer
ST140500/22 | Aluminium 23 4015 495.6 Cohesion failure
surface
ST140500/23 | ~-Aluminium 23 390.0 514.0 Cohesion failure
surface
Aluminium . .
ST140599/24 sLifice 23 348.5 408.3 Cohesion failure

Note  : The test results comply with the requirement of ISO 10591 : 1991
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3.9 Elastic Recovery Test (Method A)

(ISO 7389 : 2003 (Class 25LM))

Lab. Sample I.D. 1 8T140599/25-27, 52-54
Date Received : 12 September 2014
Date Test Started : 12 January 2015
Date Test Completed : 13 January 2015
Mean Width (mm)
Lab. Initial (Both ReAé‘oev’eE'a(séfth Elastic | Speciication
Sample Test Surface ends of test |Under Extension v Recovery
ends of test A Recovery
L.D. sample 100% | (%) o
average) Senpe (%)
average)
Mortar surface
ST140599/52 with primer 12.11 2422 15.11 75.23
Mortar surface
ST140599/53 with primer 12.10 2420 15.02 75.87
Mortar surface
ST140599/54 with primer 12.17 24.34 15.28 74.45
Anodized =0
$T140599/25 aluminium 12.32 2464 14,93 78.81
surface
Anodized
ST140599/26 aluminium 12.16 24.32 14.83 78.04
surface
Anodized
ST140599/27 aluminium 12.34 2468 14.88 79.42
surface
Note : The test results comply with the requirement of ISO 11600 : 2002 (E) Table 3 : (Class 251 M)
3.10 Loss of Volume Test
(ISO 10563 : 2005 (Class 25LM))
Lab. Sample I.D. : 8T140599/55-57
Date Received 1 12 September 2014
Date Test Started : 18 February 2015
Date Test Completed : 26 February 2015
Mass of after
Mass of Metal Ring (g) Mass of Sealant (g) conditioning {g)
Lab Sealant Loss of | Specification
< Meital ring . in .| Sealantin| Volume | for Loss of
Sample 1.D. i“:‘:‘if'(::ﬁ in tested S;f'g;‘;;" the test s:}f'(f;'é;” thetest | (%) | Volume (%)
liquid (m2) liquid liquid (m6)
{m4)
ST140599/55 37.39 23.56 11.53 4.37 11.35 4.33 2.10
ST140599/56 40.86 25.75 12.25 479 12.01 4.69 1.83 <10
ST140599/57 43.53 27.43 13.42 5.09 13.21 5.04 2,06
Note : The test results comply with the requirement of ISO 11600 : 2002 (E) Table 3 : (Class 25LM)
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3.11 Resistance To Slump Properties
(1SO 7390 : 2002)

Lab. Sample I.D. . ST140599/58-63
Date Received : 12 September 2014
Date Test Started : 10 March 2015
Date Test Completed : 11 March 2015
Lab. Specification for
Sample Condition Observation Vertical Horizontal
1.D. Displacement | Displacement
Horizontally 50 £ 2°C | No sealant protrusion in front of
ST 4059808 {Procedure B) the original profile was observed
i 0,
ST140599/59 Vertically & £ 2°C No sealant slump was observed
{Procedure A)
Horizontally 50 + 2°C | No sealant protrusion in front of | Sealant shall | Sealant shall not
ST140599/60 .
{Procedure B) the original profile was observed | not slump by | protrude in front
more than of the original
Vertically 50 + 2°C
.0Om fil
ST140599/61 (Procedure A) No sealant slump was observed 3.0 mm profile
Horizontally 70 + 2°C | No sealant protrusion in front of
SH20009IC2 (Procedure B) the original profile was observed
Vertically 70 + 2°C
ST140599/63 (Procedure A) No sealant slump was observed

Note : The test results comply with the requirements of ISO 11600 : 2002 (E) Table 3 : (Class 25LM)
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4.0 Record Photographs
v . LRSI T IO e | —L' ‘

Sample After Test
Sample 1.D.: ST140599/10-12

Test configuration of tensile properties at
maintained extension
Sample 1.D.: ST140599/7-12

Sample After Test
Sample 1.D.: ST140599/7-9
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Test Configuration of adhesion/cohesion at Test Configuration of adhesion/cohesion at
variable temperature (with Mortar) variable temperature (with Aluminium)
Sample I.D.: ST140599 Sample 1.D.: ST140599

Sample After Test Sample After Test
Sample 1.D.: ST140599/40-42 Sample 1.D.: ST140599/13-15
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Test Configuration of adhesion/cohesion at Test Configuration of adhesion/cohesion
constant temperature (with Mortar) at constant temperature (with Aluminium)
Sample 1.D.: ST140599 Sample 1.D.: ST140599

Sample After Test Sample After Test
SamBENEDE SIHTOSEEoEs Sample 1.D.: ST140599/16-18
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Test Configuration of Adhesion/Cohesion at maintained
Extension after water immersion (with Concrete)
Sample 1.D.: ST140599

Test Configuration of Adhesion/Cohesion at maintained
Extension after water immersion (with Aluminium)
Sample 1.D.: ST140599
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Test Configuration of Elastic Recovery
(with Aluminium)
Sample 1.D.: ST140599

Test Configuration of Elastic Recovery
(with Mortar)
Sample 1.D.: ST140599

|

21140377 /2527
1 v g

Sample After Test Sample After Test
Sample 1.D.: ST140599/52-54 Sample 1.D.: ST140599/25-27
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Test Configuration of Loss of Volume
Sample 1.D.: ST140599/55-57
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Test Configuration of slump at 5°C
Sample 1.D.: ST140599/58-63

Test Configuration of slump at 50°C Test Configuration of slump at 70°C
Sample 1.D.: ST140599/58-63 Sample 1.D.: ST140599/58-63
**End of Report**
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