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Test
Tensile properties of Natural Fibre Composite (NFC) panel

Samples
Two lots of natural fibre composites panels marked
1. ULD
2. Bomuld
were received in our laboratory on 16 March 2016 and conditioned at 23 °C/50 % RH until the test
was started. Each lot contained six panels of approximate dimension 280 x 20 mm. From this test
specimens were prepared by milling

Test method
ISO 527-2 (2012)

Plastics – Determination of tensile properties – Part 2: Test conditions
for moulding and extrusion plastics
Specimen Type: Type 1B
Width at narrow portion: 10.0 ± 0.2 mm
Gauge length: 50.0 ± 0.5 mm, cross-section area: approx. 8 x10 mm
Distance between the grips: 115 ± 1 mm
Test speed: 1 mm/ min
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Test equipment
Shimadzu machine model AG-X, load cell 10 kN (class 05), equipped with non-contact (class 1) video
extensometer.

Test results
Test date: 22 March 2016.
Test conditions: 23 °C/50 % RH

Sample name

ULD
Bomuld

Tensile properties of NFC Panel
Tensile
Tensile
Elongation
strength,
strength at
at break,
Max,
break,
MPa
MPa
%
35,5 (0,4)
32,8 (0,8)
5,8 (0,6)
39,8 (0,7)
34,5 (1,5)
5,8 (1,2)

Tensile
Modulus
(0.05-0.1 %)
MPa
2650 (343)
2853 (243)

Thickness,

mm
7,93 (0,02)
7,72 (0,03)

The figures in brackets indicate the standard deviation n-1
Results in detail, see encl. 1

Signature

Søren Pedersen
B.Sc. (Chem.Eng.)
Centre for Plastics Technology

Conditions: The test results are solely referring to the tested (examined) materials. The testing has been performed in
compliance with an accreditation from the Danish Accreditation Scheme.
Enclosed are the General Terms and Conditions regarding Commissioned Work accepted by the Danish Technological Institute (DTI)
Publication of the Test Report in full is allowed. Publication of extracts from the Test Report is allowed, if the
testing laboratory has given a written approval.
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Results in detail

Sample no.

1
2
3
4
5
Mean

Sample no.

1
2
3
4
5
Mean

Tensile
strength,
Max
MPa
35,9
35,8
35,3
35,2
35,2
35,5

Tensile
strength at
break,
MPa
32,7
34,0
32,4
32,8
32,0
32,8

Tensile
strength,
Max
MPa
40,2
40,4
38,6
40,1
39,9
39,8

Tensile
strength at
break,
MPa
35,3
35,8
32,0
35,3
34,2
34,5

ULD
Elongation
at break,
%
5,9
5,8
6,2
4,8
6,1
5,8
Bomuld
Elongation
at break,
%
6,6
4,5
7,4
4,9
5,9
5,8

Tensile
Modulus
0.05 - 0.1 %
MPa
3198
2717
2580
2459
2296
2650

Thickness,

Width,

mm
7,95
7,95
7,92
7,93
7,90
7,93

mm
10,15
10,17
10,20
10,17
10,16
10,17

Tensile
Modulus
0.05 - 0.1 %
MPa
2972
2910
2529
2702
3153
2853

Thickness,

Width,

mm
7,76
7,71
7,73
7,69
7,73
7,72

mm
10,30
10,21
10,28
10,22
10,29
10,26

General Terms and Conditions regarding Commissioned Work
Accepted by the Danish Technological Institute*
General stipulations
These General Terms and Conditions shall apply to all commissioned work performed
by the Danish Technological Institute (“the Institute”) for a contract party (the
“customer”), including, but not limited to, counselling, instruction, information
retrieval and communication, testing, research, sale and leasing. Unless otherwise
agreed, these General Terms and Conditions shall also apply to any other and
subsequent agreements between the Institute and the customer. Unless specifically
accepted in writing by the Institute, any deviating provisions or provisions to the
contrary contained in the order placed by the customer or in his acceptance shall not
apply.
However, the Institute’s “General Terms and Conditions regarding Certification,
Inspection or Approval Bodies Associated with the Danish Technological Institute”
shall apply to commissioned work relating to certification, inspection or approval
schemes.
1.
1.1

1.2

1.3

1.4

2.
2.1

2.2

2.3

2.4
2.5

3.
3.1
3.2

3.3

3.4

4.
4.1

4.2

5.
5.1

5.2

Scope of commissioned work
The nature, contents and financial conditions of the commissioned work shall
be stated in a written agreement. Any amendments to the agreement shall be
in writing.
Time schedules, price estimates, etc. are approximate unless otherwise
agreed in writing. If the Institute foresees major delays or budget overruns
compared to the agreed terms or material obstacles to the performance of
the commissioned work, the customer shall be informed thereof, following
which he shall be entitled to change or stop the work, cf. clause 6.1.
The Institute shall be entitled to a fee for work performed regardless of
whether the results expected by the customer are achieved, unless it has
been agreed in writing between the parties that the Institute’s fee is
contingent upon the achievement of concrete, specified results.
The Institute shall be entitled to have commissioned work performed by a
sub-contractor.
Professional discretion
The Institute will observe customary professional discretion with respect to
disclosure of the performance of commissioned work and with respect to any
agreements. A special agreement in writing shall be concluded if the
customer requires secrecy as such, for example regarding know-how of the
customer that may come to the knowledge of the Institute during the
performance of commissioned work.
If any test or development work leads to results of interest to the general
public, the Institute may publicly announce such results unless otherwise
agreed in a secrecy agreement as mentioned under clause 2.1.
When the Institute undertakes work that involves an assessment of a service
provided by a third party, the customer accepts and understands that the
Institute may approach such third party and other relevant bodies in order to
obtain information for use in performing the work.
The Institute shall at any time be entitled to pass on information, which the
Institute is under a statutory obligation to disclose.
If, in the course of performing commissioned work, the Institute becomes
aware of factors that in the opinion of the Institute may cause material
damage to health or environment, the Institute may, if required, inform the
customer thereof. In the event that the customer does not, as quickly as
possible, take the steps necessary to prevent or limit the risk of material
damage to health or environment, the Institute shall, notwithstanding any
separate agreement on discretion or secrecy, be entitled to pass on such
knowledge to the relevant authorities.
Reference to results, etc.
The customer may only publish the reports of the Institute in their entirety.
The customer may not mention or refer to the Institute or the Institute’s
employees for advertising or marketing purposes unless the Institute has
granted its written consent in each case. Such consent shall lapse if the
customer stops or postpones the work, cf. clause 6.1.
Course material issued by the Institute may not be copied or duplicated.
Course material on loan from the Institute shall remain the property of the
Institute.
The Institute shall be entitled to demand that the customer returns reports,
etc. prepared by the Institute together with the pertinent documents if the
Institute discovers any errors or defects in such material.
Rights relating to the results of the commissioned work
The tangible material produced by the Institute in connection with
commissioned work and the right to utilise such material, shall be the
property of the customer.
Know-how and other intangible property rights developed by the Institute or
ascertained by the Institute in connection with performing the work shall be
the exclusive property of the Institute.
Fees and terms of payment
Commissioned work shall be performed according to account rendered based
on the hourly rates from time to time fixed by the Institute plus transport
charges and other outlays.
In respect of long-term work, the Institute shall be entitled regularly to adjust
the hourly rates stated under 5.1. The customer shall receive notice of such
adjustments 30 days prior to the date on which they come into force.

5.3
5.4

6.
6.1

6.2

7.
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

The Institute shall be entitled to issue invoices on account once a month for
work performed in the past month.
In case of overdue payment of balances due to the Institute, interest shall be
charged at the rate of 1.5% for each commenced period of one month.
The right to change and cancel orders
If the customer issues instructions to stop or postpone the work, cf. clause
1.2, work already performed shall be paid for according to invoice, just as the
customer shall reimburse the Institute for any costs incurred in connection
with the cancelled or postponed work that the Institute has already
undertaken to pay, such as expenses to a third party, special equipment or
premises, etc.
Moreover, the nature or scope of commissioned work may only be changed
subject to the written consent of the Institute.
Liability
The Institute shall be liable towards the customer for any errors and
negligence in connection with the performance of the work pursuant to the
general rules of compensation of Danish law, subject to such limitations as
follow from clauses 7.2 to 7.12. the Institute shall in no event be liable for
circumstances or events causing a loss that are not attributable to any errors
or negligence on the part of the Institute.
If the performance of commissioned work is stopped or postponed (cf. clause
6), the Institute shall not be liable for any defects or errors in work already
performed.
The Institute shall not be liable for injury or damage arising in connection with
the use of counselling provided by the Institute or test or control reports
prepared by the Institute if the use thereof is outside the scope of the
commissioned work or the specified objects.
If the Institute’s work is not concluded with a report or the delivery of a
service, or if the service provided consists of a statement in which it is
specified that it is based on an estimate or assessment, the Institute shall not
be held liable unless the Institute is guilty of gross negligence.
Unless the Institute has issued a written warranty for the completion of the
work at a specific time, the Institute shall not accept liability for loss or
damage caused by delays in the performance of commissioned work.
The Institute shall not be held liable for tortious acts on the part of any one of
the Institute’s sub-contractors, unless such sub-contractor has been
appointed by the Institute without being proposed or approved by the
customer.
In case of joint liability between the Institute and one or more parties, the
Institute shall only accept liability for such proportion of the loss suffered by
the customer as is accounted for by the share of the overall liability
attributable to the Institute.
If the Institute has undertaken, on behalf of the customer, to verify that
services provided by a third party to the customer are according to contract,
the Institute shall only be held liable for loss or damage that the customer
might suffer owing to the Institute’s failure to point out, in due time, that a
specific service is not according to contract. Thus, the Institute’s liability shall
be subordinated to the claim for compensation that the customer may make
against the third party in question, and the Institute’s liability shall moreover
by subject to the other limitations stated in this clause 7.
If the Institute has received samples or equipment from the customer, the
Institute shall exclusively be held liable for loss of or damage to such samples
or equipment if an agreement in writing has been made with the customer to
return such samples and equipment. In addition, in such event, the Institute
shall only be held liable if it can be substantiated that the Institute is guilty of
gross negligence, and the compensation can in no event exceed the cost of
the material necessary for manufacturing the samples or equipment in
question. If the return of samples and equipment has not been agreed upon,
the Institute will only keep such samples and equipment for a period of up to
six months after the completion of the work.
The Institute cannot be held liable for more than the direct loss suffered by
the customer. Thus, the Institute shall not be held liable for losses on
operations, loss of earnings or any other indirect losses. The Institute’s total
liability shall not exceed DKK 1,000,000 for each individual claim except for
bodily injury according to Danish law.
If any third party holds the Institute liable for bodily injury or damage to
property caused by work performed by the Institute, including, but not
limited to, product liability, the customer shall be obliged to indemnify and
hold the Institute harmless from any claim exceeding the amount of any
claim(s) that can be brought against the Institute pursuant to the provisions of
this clause 7. The Institute may request the customer to defend any such
claim on behalf of the Institute.
The Institute cannot be held liable for claims regarding loss, damage or injury
that have not been made in writing within three years after delivery by the
Institute of the service in respect of which the claim is made. In addition, the
Institute’s liability is contingent upon the customer complaining in writing as
soon as he has become aware of, or should have become aware of, the
existence of a potential claim for compensation against the Institute.
Notwithstanding the said time limit of three years, the Institute shall not be
liable for any damage or injury that was impossible to foresee in view of the
know-how and technology available at the time of the performance of the
commissioned work.
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7.13

If the Institute is prevented from performing its obligations under the
agreement as a result of extraordinary external factors which should not have
been foreseen by the Institute at the time when the agreement was
concluded (force majeure), this will not be deemed to constitute breach.

8.
8.1

Disputes
Any dispute or controversy arising between the Institute and the customer
shall be settled according to Danish law by the Court in Glostrup, Denmark,
however, if the case is within the jurisdiction of the Danish Maritime and
Commercial Court, the case will be brought before the said Court.

February 2013

* In Danish, the name “Teknologisk Institut” is used.
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