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FOREWORD

This Malaysian Standard was developed by the Sub-committee on Wood-based Panels under
the supervision of the Technical Committee on Timber and Timber Products which under the
authority of the Building and Civil Engineering Industry Standards Committee. Development of
this standard was carried out by the Malaysian Timber Industry Board (MTIB) which is the
Standards-Writing Organisation (SWO) appointed by SIRIM Berhad to develop standards for
the timber industry.

This standard is the first revision of MS 1036:1986 — Specification for wood chipboard and
method of test for particleboard.

Major modifications in this revision are as follows:

a)

b)

The title has been changed from wood chipboard to particleboards;

The scope has been expanded to include the specifications for all types of particleboards
including those of general purpose, furniture grade and structural grade of particleboards
to be used in dry, humid and high-humid conditions. However, this standard does not
cover other properties such as fire retardancy, fungal and insect resistance;

The standard also deals with the specification and requirements of the above type of
particleboards at various applications and thickness classifications especially for
mandatory tests such as bending strength, internal bond, surface soundness, thickness
swell, bending strength after immersion in water, internal bond and thickness swell after
cyclic test;

The standard also specify the formaldehyde potential from particleboard analysed by
desiccator and perforator values; and

Unlike MS 1036:1986, this standard only specifies the requirement values to comply with
the newly revised of Malaysian Standard. The testing procedures are separated into 15
Parts of MS 1787:2005. The terminology of wood-based panels is given in MS
1786:2005.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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WOOD-BASED PANELS - PARTICLEBOARDS - SPECIFICATION
(FIRST REVISION)

1. Scope

This Malaysian Standard specifies the requirements which are common to all types of
particleboards. The values listed in this standard relate to product properties for interior
applications, but are not characteristic values, to be used for design calculations. This
standard does not cover properties for fire retardancy, fungal and insect resistance.

2. Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative reference (including any amendments) applies.

MS 1787: Part 1:2005, Wood-based panels — Part 1: Determination of dimensions of panels
MS 1787: Part 4:2005, Wood-based panels — Part 4: Determination of moisture content

MS 1787: Part 5:2005, Wood-based panels — Part 5: Determination of density

MS 1787: Part 6:2005, Wood-based panels — Part 6: Determination of swelling in thickness
after immersion in water

MS 1787: Part 7:2005, Wood-based panels — Part 7: Determination of dimensional changes
associated with changes in relative humidity

MS 1787: Part 8:2005, Wood-based panels — Part 8: Determination of moisture resistance
under cyclic test conditions

MS 1787: Part 9:2005, Wood-based panels —Part 9: Determination of surface soundness

MS 1787: Part 10:2005, Wood-based panels — Part 10: Determination of modulus of elasticity
in bending and of bending strength

MS 1787: Part 11:2005, Wood-based panels — Part 11: Determination of tensile strength
perpendicular to the plane of the panel

MS 1787: Part 12:2005, Wood-based panels — Part 12: Determination of wet bending strength
MS 1787: Part 13:2005, Wood-based panels — Part 13: Determination of screw holding ability

MS 1787: Part 14:2005, Wood-based panels — Part 14: Determination of formaldehyde
content by perforator method

MS 1787: Part 15:2005, Wood-based panels — Part 15: Determination of formaldehyde
emission by desiccator method
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MS 1786: 2005, Wood-based panels - Fibreboard, particleboard and oriented strand board -
Terminology

ISO 16998:2003, Wood-based panels - Determination of moisture resistance - Boil test

3. Definitions

For the purposes of this standard, the following definitions apply.

3.1 Dry conditions

Interior conditions, or protected exterior end use conditions, characterised by a moisture
content in the materials corresponding to a temperature of 20 °C and the relative humidity of
the surrounding air exceeding 65 % for only a few weeks in a year.

3.2 Humid conditions

Interior conditions, or protected exterior end use conditions, characterised by moisture
content in the materials corresponding to a temperature of 20 °C and the relative humidity of
the surrounding air regularly 65 %, and exceeding 85 % for only a few weeks in a year.

3.3 High-humid conditions

Interior conditions, or protected exterior end use conditions, characterised by moisture
content in the materials corresponding to a temperature of 20 °C and the relative humidity of
the surrounding air regularly exceeding 85 % or where there is occasional risk of wetting of
the panel (but excluding submerging or hosing).

3.4 Particleboard

Panel that is manufactured from lignocellulosic material in the form of particles of different
geometry, derived from wood or other materials with the application of organic or inorganic
binding agent and consolidated under heat and pressure.

3.5 Moisture resistant (MR) grade

Panel for use in humid conditions.

3.6 High moisture resistant (HMR) grade

Panel for use in high humid conditions.

3.7 General purpose particleboard

Panel for use in general application.

3.8 Furniture grade particleboard

Panel for use in furniture applications.
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3.9 Structural grade particleboard

Use of a panel under load-bearing conditions as part of a building or other construction.

4. Classification of particleboards

This standard classifies different types of particleboard based on applications and conditions
where it is being used and they are distinguished as follows.

a) General purpose particleboard is to be used for interior fitments in dry, humid and high
humid conditions.

b) Furniture grade particleboard is to be used as furniture components used in dry, humid
and high humid conditions.

c) Structural grade particleboard is to be used for load-bearing applications in dry, humid
and high humid conditions.

The abbreviations used to describe particleboards that are used in various conditions are
shown in Table 1.

Table 1. Abbreviations used to describe various classifications of particleboards

Types of application Conditions of use
Dry Humid High humid
General purpose (PG) PG1 PG2 PG3
Furniture grade (PF) PF1 PF2 PF3
Structural grade (PS) PS1 PS2 PS3

5. Expression of specification limits and general requirements
5.1 Expression of specification limits

This standard may be used to evaluate groups of panels or production batches. To
evaluate a group of panels, this standard requires:

a) The mandatory tests of Tables 2 to 3 are applied to samples of the group; and

b) The results of the tests are evaluated against the appropriate specification limits in
Tables 4 to 12, according to the class and thickness range of the panels.

For dimensions and formaldehyde emission (Tables 2 and 3), the specification limits are
based on the mean values for individual panels (calculated in accordance with Annex A)
and are maximum tolerances for dimensions, and upper specification limits for
formaldehyde emission.
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The specification limits in Tables 4 to 12 are based on 5-(lower) or 95-(upper) percentile
expressions.

NOTE. This standard may not be used to properly evaluate single panels, but as an approximation, the upper or
lower specification limits may be taken as maximum or minimum values.

5.2 Lower specification limits

The requirements in Tables 4 to 12 are the lower specification limits for the following
properties.

a) Bending strength or modulus of rupture (MOR).

b) Modulus of elasticity (MOE).

c) Internal bond (IB).

d) Bending strength after immersion in water.

e) Internal bond after cyclic test.

f) Internal bond after boil test.

g) Surface soundness.

h) Screw holding ability.

The 5-percentile values based on the mean values for individual panels and calculated
in accordance with Annex A shall be equal to or greater than the lower specification
limits in the tables.

5.3 Upper specification limits

The requirements in Tables 4 to 12 are the upper specification limits for the following
properties:

a) Thickness swell (24 h).

b) Thickness swell after cyclic test.

The 95-percentile values based on the mean values for individual panels and calculated
in accordance with Annex A shall be equal to or less than the upper specification limits
in the Tables.

5.4 Dimensional requirements

At least 95 % of the mean values of the individual panels shall be within the maximum
tolerances stated in Tables 2 and 3.
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5.5 Formaldehyde emission and moisture content requirements

At least 95 % of the mean values of the individual panels shall be below the upper
specification limit, appropriate to the selected formaldehyde emission category stated in
Table 2.

5.6 Moisture resistance requirements options

Requirements for moisture resistance are dependent upon the test method employed to
assess these properties. Thus, three alternative sets of requirements (Option 1, Option
2 and Option 3) are set out in Tables 4 to 12 corresponding to the three principal
recognised methods of evaluation. It is necessary to show compliance with only one of
these three options, as follows.

a) Option 1 - Requirements apply to those particleboards subjected to an accelerated
aging test consisting of immersion in water at 70 °C followed by determination of the
wet bending strength as described in Method A of MS 1787: Part 12, or where
specified, immersion in water at 100 °C followed by determination of the wet
bending strength as described in Method B of MS 1787: Part 12.

b) Option 2 - Requirements apply to those particleboard subjected to a cyclic
accelerated aging test, followed by the determination of thickness swell and internal
bond, as described in MS 1787: Part 8.

c) Option 3 - Requirements apply to those particleboard subjected to an accelerated
aging test, consisting of immersion in boiling water followed by determination of
internal bond, as described in ISO 16998:2003.
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Table 2. General requirements at dispatch

Property Test method Requirement
Tolerances on nominal dimensions MS 1787: Part 1
- Thickness See Table 3
- Length and width 2 mm/m
Edge straightness tolerance MS 1787: Part 1 1.5 mm/m
Squareness tolerance MS 1787: Part 1 2.0 mm/m
Moisture content (advisory only) MS 1787: Part 4 5%1t013 %
Mean density tolerance MS 1787: Part 5 +10 %

Formaldehyde potential

Option 1 :

Desiccator value MS 1787: Part 15

- free < 0.3 mgl/l

- B >0.3 mg/l to 0.5 mg/I
- F* >0.5 mg/l to 1.5 mg/l
-F* >1.5 mg/l to 5.0 mg/l
Option 2 :

Perforator value MS 1787: Part 14

- Class E1 <8mg/100 g

- Class E2 >8 mg/100g to 30

mg/100 g

NOTE. The perforator value may vary with moisture content of the particleboard. Particleboard
conditioned to constant mass at 20 °C and 65 % relative humidity has a moisture content of about 6.5 %.
When the perforator value of particleboard is measured on test pieces which have not been conditioned,
such as during production, then the test result needs to be adjusted by an appropriate factor determined by
the tester. Details of the deviation shall be included in the test report.
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Table 3. Tolerances on nominal dimensions

Requirement
Property Test method
Thickness range
(mm)
<12 >12 to 22 >22
Unsanded board MS 1787: Part 1 +0.5 +1.0 +1.5
Sanded board MS 1787: Part 1 +0.2 +0.3 +0.3
Decorative board MS 1787: Part 1 +0.4 +0.6 +0.6

6. Requirement values

The levels which are given in Tables 4 to 12, determined by the relevant test methods as
listed in clauses 7 to 9, are to be used for quality control purposes only and they are not to be
used in design calculations.

7. Requirements for general purpose particleboards for use in dry
conditions (PG1)

This clause specifies the requirements, in addition to those specified in clause 5, for general
purpose particleboards for use in dry conditions. Therefore, particleboards of this type shall
comply with the requirements given in Tables 2 and 4.

For definitions of values given in the table see clause 6.

Table 4. Requirements for specified physical and mechanical properties for general
purpose particleboards for use in dry conditions (PG1)

Requirement
Propert Test Unit
perty method Thickness range (mm)
>5t08 >8to12 | >12t022 | >22t033 | >33
Bending strength | MS 1787: Part 10 MPa 14 13 12 10 9
(MOR)
Internal bond MS 1787: Part 11 MPa 0.31 0.28 0.24 0.20 0.17
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8. Requirements for general purpose particleboards for use in humid
conditions (PG2)

This clause specifies the requirements, in addition to those specified in clause 5, for general
purpose particleboards for use in humid conditions. Particleboards of this type shall comply
with the requirements given in Tables 2 and 5.

Table 5. Requirements for general purpose particleboards for use in humid conditions
(PG2)

Requirement

Property Test method Unit
Thickness range
(mm)

>5t08 | >8t012 | >12t022 | >22t0 33 >33
Bending strength | MS 1787: Part 10 MPa 14 13 12 10 9
(MOR)
Internal bond MS 1787: Part 11 MPa 0.50 0.45 0.45 0.40 0.30
Thickness swell MS 1787: Part 6 % 18 16 14 13 12
(24 h)
Option 1%
Bending strength | MS 1787: Part 12 MPa 4.5 4 4 3.5 3.5

after immersion
in water at 70 °C
(2h)

Option 2°:
Internal bond MS 1787: Part 8 MPa 0.18 0.15 0.13 0.12 0.10
after cyclic test

Thickness swell MS 1787: Part 8 % 17 15 13 12 11
after cyclic test

@ Requirements apply to those particleboards subjected to an accelerated aging test consisting of
immersion in water at 70 °C followed by determination of the wet bending strength as described in MS
1787: Part 12.

® Requirements apply to those particleboards subjected to an accelerated aging test, the so-called “cyclic

test in humid conditions’ described in MS 1787: Part 8.
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9. Requirements for general purpose particleboards for use in high
humid conditions (PG3)

This clause specifies the requirements, in addition to those specified in Clause 5, for general
purpose particleboards to be used in high humid conditions. Particleboards of this type shall
comply with the requirements of Tables 2 and 6.

Table 6. Requirements for general purpose particleboards for use in high humid
conditions (PG3)

Requirement

Property Test Unit
method
Thickness range
(mm)

>5t08 | >8t0o12 | >12t022 | >22t0 33 >33
Bending strength MS 1787: Part 10 MPa 14 13 12 11 9
(MOR)
Internal bond MS 1787: Part 11 MPa 0.50 0.45 0.40 0.35 0.30
Thickness swell MS 1787: Part 6 % 16 15 12 10 9
(24 h)
Option 1%
Bending strength MS 1787: Part 12 MPa 8 6.5 5.5 5.0 4.5

after immersion
in water at 70 °C
(2h)

Option 2°:
Internal bond MS 1787: Part 8 MPa 0.25 0.21 0.19 0.17 0.15
after cyclic test

Thickness swell MS 1787: Part 8 % 14 12 10 9 8
after cyclic test

@ Requirements apply to those particleboards subjected to an accelerated aging test consisting of
immersion in water at 70 °C followed by determination of the wet bending strength as described in MS
1787: Part 12.

® Requirements apply to those particleboards subjected to an accelerated aging test, the so-called “cyclic
test in humid conditions’ described in MS 1787: Part 8.

NOTE. With the exception of measurement of bending strength after immersion in water at 70 °C and
swelling in thickness, the values given in Table 4 to 6 are established at moisture content in the material
corresponding to a relative humidity of 65 % and a temperature of 20 °C.
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10. Requirements for furniture grade particleboards for use in dry
conditions (PF1)

This clause specifies the requirements, in addition to those specified in clause 5, for furniture
grade particleboards for use in dry conditions. Particleboards of this type shall comply with the
requirements given in Tables 2 and 7.

Table 7. Requirements for furniture grade particleboards for use in dry conditions

(PF1)
Requirement
Property Test
method Unit
Thickness range
(mm)
>5t08 | >8t012 | >12t022 | >22t0 33 >33

Bending strength | MS 1787: Part 10 MPa 15 13 12 11 10
(MOR)
Modulus of MS 1787: Part 10 MPa 1900 1800 1600 1500 1350
elasticity in
bending (MOE)
Internal Bond MS 1787: Part 11 MPa 0.45 0.40 0.35 0.30 0.25
Surface MS 1787: Part 9 MPa 0.8 0.8 0.8 0.8 0.8
soundness
Screw holding MS 1787: Part 13 Newton
ability (N)

n.a n.a 500 500 n.a
Face

n.a n.a 450 450 n.a
Edge
n.a — not applicable

11. Requirements for furniture grade particleboards for use in humid
conditions (PF2)

This clause specifies the requirements, in addition to those specified in clause 5, for furniture
grade particleboards for use in humid conditions. Particleboards of this type shall comply with
the requirements given in Tables 2 and 8.

10
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Table 8. Requirements for furniture grade particleboards for use in humid conditions

(PF2)
Requirement
Property Test method Unit
Thickness range
(mm)

>51t0 8 >8t012 | >12t022 | >221t0 33 >33
Bending strength | MS 1787: Part 10 MPa 16 14 13 12 11
(MOR)
Modulus of MS 1787: Part 10 | MPa 2000 2000 1900 1700 1600
elasticity in
bending (MOE)
Internal bond MS 1787: Part 11 MPa 0.50 0.45 0.40 0.35 0.30
Thickness swell MS 1787: Part 6 % 17 15 14 13 12
(24 h)
Option 1%
Bending strength | MS 1787: Part 12 MPa 6 5 4.5 4.0 4.0
after immersion
in water at 70 °C
(2h)
Option 2°:
Internal bond MS 1787: Part 8 MPa 0.18 0.15 0.13 0.12 0.11
after cyclic test
Thickness swell MS 1787: Part 8 % 17 15 13 12 11
after cyclic test
Screw holding MS 1787: Part 13 | Newton
ability (N)
Face n.a n.a 500 500 n.a
Edge n.a n.a 450 450 n.a

Requirements apply to those particleboards subjected to an accelerated aging test consisting of immersion

in water at 70 °C followed by determination of the wet bending strength as described in MS 1787: Part 12.

in humid conditions’ described in MS 1787: Part 8.

Requirements apply to those particleboards subjected to an accelerated aging test, the so-called “cyclic test

n.a — not applicable

11
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12. Requirements for furniture grade particleboards for use in high
humid conditions (PF3)

This clause specifies the requirements, in addition to those specified in clause 5, for furniture
grade particleboards to be used in high humid conditions. Particleboards of this type shall
comply with the requirements of Tables 2 and 9.

Table 9. Requirements for furniture grade particleboard for use in high humid
conditions (PF3)

Requirement
Property Test Unit Thickness range
method (mm)
>51t0 8 >8t012 | >12t022 | >22 to 33 >33

Bending strength | MS 1787: Part 10 MPa 17 16 15 13 12
(MOR)
Modulus of MS 1787: Part 10 | MPa 2100 | 2000 1900 1700 | 1600
elasticity in
bending (MOE)
Internal bond MS 1787: Part 11 MPa 0.50 0.45 0.40 0.35 0.30
Thickness swell MS 1787: Part 6 % 15 12 10 9 8
(24 h)
Option 1%
Bending strength | MS 1787: Part 12 MPa 11 10 9 8 8
after immersion
in water at 70 °C
(2h)
Option 2°:
Internal bond MS 1787: Part 8 MPa 0.31 0.28 0.24 0.21 0.17
after cyclic test
Thickness swell MS 1787: Part 8 % 15 12 10 9 8
after cyclic Test
Screw holding MS 1787: Part 13 Newton
ability (N)
Face n.a n.a 500 500 n.a
Edge n.a n.a 450 450 n.a
@ Requirements apply to those particleboards subjected to an accelerated aging test consisting of

immersion in water at 70 °C followed by determination of the wet bending strength as described in MS

1787: Part 12.
® Requirements apply to those particleboards subjected to an accelerated aging test, the so-called “cyclic

test in humid conditions’ described in MS 1787: Part 8.
n.a — not applicable

12
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13. Requirements for structural grade particleboards for use in dry
conditions (PS1)

This clause specifies the requirements, in addition to those specified in clause 5, for structural
grade particleboards for use in dry conditions. Particleboards of this type shall comply with the
requirements given in Tables 2 and 10.

Table 10. Requirements for structural grade particleboards for use in dry conditions
(PS1)

Requirement

Property Test
method Unit
Thickness range
(mm)

>51t0 8 >8to 12 >12t022 | >22t0 33 >33
Bending strength | MS 1787: Part 10 MPa 17 15 13 11 9
(MOR)
Modulus of MS 1787: Part 10 | MPa 2 200 2100 2000 1800 | 1450
elasticity in

bending (MOE)

Internal bond MS 1787: Part 11 MPa 0.45 0.40 0.35 0.30 0.25
Thickness swell MS 1787: Part 6 % 19 16 15 15 14
(24 h)

14. Requirements for structural grade particleboards for use in humid
conditions (PS2)

This clause specifies the requirements, in addition to those specified in clause 5, for structural
grade particleboards for use in humid conditions. Particleboards of this type shall comply with
the requirements given in Tables 2 and 11.

13
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Table 11. Requirements for structural grade particleboards for use in humid
conditions (PS2)

Requirement

Property Test method Unit
Thickness range
(mm)
>5t0 8 >8t012 | >12t022 | >2210 33 >33
Bending strength | MS 1787: Part 10 MPa 19 18 16 13 11
(MOR)
Modulus of MS 1787: Part 10 | MPa 2600 2500 2200 1900 1700
elasticity in

bending (MOE)

Internal bond MS 1787: Part 11 MPa 0.50 0.45 0.40 0.35 0.30
Thickness swell MS 1787: Part 6 % 12 11 10 10 10
(24 h)

Option 1%

Bending strength | MS 1787: Part 12 Mpa 9 8 7.5 7.5 7.0

after immersion
in water at 70 °C
(2h)

Option 2°:
Internal bond MS 1787: Part 8 MPa 0.25 0.22 0.20 0.17 0.15
after cyclic test

Thickness swell MS 1787: Part 8 % 12 12 11 10 9
after cyclic test

Requirements apply to those particleboards subjected to an accelerated aging test consisting of immersion
in water at 70 °C followed by determination of the wet bending strength as described in MS 1787: Part 12.

Requirements apply to those particleboards subjected to an accelerated aging test, the so-called “cyclic test
in humid conditions’ described in MS 1787: Part 8.

15. Requirements for structural grade particleboards for use in high
humid conditions (PS3)

This clause specifies the requirements, in addition to those specified in clause 5, for structural
grade particleboards for use in high humid conditions. Particleboards of this type shall comply
with the requirements of Tables 2 and 12.

14
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Table 12. Requirements for structural grade particleboard for use in high humid

conditions (PS3)
Requirement
Property Test method Unit
Thickness range
(mm)

>5t0 8 >8to12 | >12t022 | >22t0 33 >33
Bending strength MS 1787: Part 10 MPa 19 18 16 14 12
(MOR)
Modulus of MS 1787: Part 10 | MPa 2600 2500 2300 2000 1700
elasticity in
bending (MOE)
Internal bond MS 1787: Part 11 MPa 0.50 0.45 0.40 0.35 0.30
Thickness MS 1787: Part 6 % 10 9 9 8 8
swelling
(24 h)
Option 1%
Bending strength MS 1787: Part 12 MPa 11 10 9 8 7
after immersion in
water at 70 °C (2
h)
Option 2°:
Internal bond MS 1787: Part 8 MPa 0.30 0.28 0.24 0.21 0.17
after cyclic test
Thickness MS 1787: Part 8 % 15 12 10 8 8
swelling
after cyclic test

a

Requirements apply to those particleboards subjected to an accelerated aging test consisting of immersion

in water at 70 °C followed by determination of the wet bending strength as described in MS 1787: Part 12.

Requirements apply to those particleboards subjected to an accelerated aging test, the so-called “cyclic test
in humid conditions’ described in MS 1787: Part 8.

NOTE. With the exception of measurement of bending strength after immersion in water at 70 °C and swelling
in thickness, the values given in Tables 3 to 12 are established at moisture content in the material
corresponding to a relative humidity of 65 % and a temperature of 20 °C.
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16. Supplementary properties

For certain applications, information on some of the properties listed in Table 13 may be
required. On request, this information shall be supplied by the particleboard manufacturer
and, in this case, it shall have been derived using the test methods listed in the same Table.

Table 13. Supplementary properties and test method

Property Test method
Screw holding ability MS 1787: Part 13
Dimensional changes associated with changes in
relative humidity MS 1787: Part 7
Density MS 1787: Part 5
Surface soundness MS 1787: Part 9
Moisture content MS 1787: Part 4

17. Verification of compliance

17.1 Verification of compliance with the appropriate requirements of this standard shall be
carried out by referring to the records of quality control tests conducted by the manufacturer in
respect to the properties listed in Tables 4 to 12.

17.2 If the procedure recommended in 17.1 is unacceptable or not applicable, test shall be
carried out on samples drawn from the consignment(s) under consideration in respect to the
properties referred to in Tables 4 to 12.

In general, the requirements of the panel properties are fulfilled if at least 95 % of the means

for each panel property are above the lower (L) or below the upper (U) specification limit
respectively.

18. Marking

Each panel and/or pack of panels shall be marked by the manufacturer with at least the
following information:

a) the manufacturer's name, trade mark, or identification mark;
b) the nominal thickness;
c) the formaldehyde classifications; and

d) the batch number, or the production week and year.

16
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Particleboards to be used in humid (MR) and high humid (HMR) conditions shall be colour
coded by either the incorporation of a green dye in the panel or by the vertical application
near one corner of a coloured stripe or stripes, minimum 25 mm in width. The colours shall be
appropriate to the market into which the particleboard is being sold.

17
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Al1l. Gen

Annex A
(normative)

Calculation of 5-percentile and 95-percentile values

eral

This Annex specifies a method of calculating the 5-percentile and 95-percentile values, as
given in A3.

A2. Notation symbols

Some general notation symbols used in this Annex are as follows:

number of test pieces cut from each single panel of the sample, in each direction.
number of panels taken as sample, i.e. size of the sample.

lower specification limits, refer to the relevant product standard.

lower 5-percentile values of the sample.

estimate of the standard deviation calculated from test values or measurements.
estimate of the standard deviation within a panel j of the sample.

estimate of the standard deviation between panel means.

estimate of the mean standard deviation between panels.

single-sided 5%-t-value of a normally distributed sample of n panels
(see Table A1).

upper specification limits, refer to the relevant product standard.
upper 95-percentile values of the sample.

single test value or measurement.

mean value (arithmetic mean) of the m single test values, or measurements,
obtained from a single panel j.

grand mean, i.e. mean value (arithmetic mean) of all (mx n) test values, or
measurements, obtained from a sample.

Table A1. Single-sided t-values in relation to the sample size n

Sample
size n

4 6 8 10 12 15 20 25 30 35 40 60 100

235|202 |18 | 183|180 | 176|172 | 171|170 | 1.69 | 1.68 | 1.67 | 1.65
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A3. Calculations

A3.1  Mean value of each individual panel (panel mean)

For each group of test pieces, or measurements, the mean value of each individual panel
shall be calculated in accordance with the following equation.

pa— m

Xj = lej/m
i=

A3.2 Standard deviation within each panel

For each group of test pieces, or measurements, the standard deviation within each panel
shall be calculated in accordance with the following equation.

Sw,j= \/Z(le_;J)z/(m_l)

i=1

A3.3 Grand mean (mean of panel means)

The grand mean of all test pieces, or all of a group of test values, from the sample shall be
calculated in accordance with the following equation.

Sl

n m n _
D PTILED AL
Jj=1:1=1 Jj=1

A3.4 Standard deviation of panel means

The standard deviation between panel means shall be calculated in accordance with the
following equation.

s; = \/z(zj—;)z /(n—1)
J

A3.5 Mean standard deviation of the test values within panels

The mean standard deviation of the test values within panels shall be calculated in
accordance with the following equation.

n

Sw = ZSw,j/n
J=1
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A3.6 5-percentile and 95 — percentile of a normally distributed panel property

The 5-percentile of a normally distributed panel property shall be calculated in accordance
with the following equation.

Ls% = x—l‘n3§

Ugss, = x +1 Sy

A3.7 Process mean value
For an individual factory, the targeted process mean value of a property shall be calculated in
accordance with the following equation:

PV, =L + t, S

PW U -t Sk
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