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FOREWORD

This Malaysian Standard was developed by the Working Group on Visual Strength Grading of
Tropical Hardwood, supervised by the Technical Committee on Timber and Timber Products
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 is a new Malaysian Standard that supersedes Section J (Stress grading) of the
'Malaysian grading rules for sawn hardwood timber (1984)', which was intended for scantlings
used as structural members in the timber construction that have been designed by
engineering calculations.  In addition, HS (Hardwood Structural) grade has been incorporated
in this standard to cater for the need of users of Malaysian hardwoods, primarily for use in
structural glue-lamination, the grade stresses of which are given in MS 544: Part 3:2001,
'Permissible stress design of glued laminated timber'. The grading of HS grade timber also
complies with EN 518, 'Structural timber grading - Requirements for visual strength grading
standards'.

A number of characteristics of Malaysian hardwoods which may be considered as defects
from an appearance grading point of view, such as stains not associated with decay, and pin
holes, can be accommodated in structural materials with little or no less in strength. However,
certain characteristics such as slope of grain, requires care as this strongly influences
strength. Consequently, specific rules for structural grading are desirable for efficient use.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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SPECIFICATION FOR VISUAL STRENGTH GRADING OF TROPICAL
HARDWOOD TIMBER

1. Scope

This Malaysian Standard specifies a method of strength grading tropical hardwood timber
visually for structural use.  The timber shall at least be surface dry.  For tropical hardwoods,
the permissible limits of characteristics for a single visual strength grade of timber are
specified, designated Select Structural Grade, Standard Structural Grade, Common Building
Grade and Hardwood Structural Grade.

This Malaysian Standard applies to tropical hardwood timber graded both in Malaysia and
abroad for seasoned timber either rough sawn or dressed, preservative treated or not. Timber
imported from abroad shall be regraded in accordance to this Malaysian Standard before it is
allowed to be used for structural application. Regrading is not needed if the timber is graded
by a certified body that is approved by the grading authority in Malaysia, provided that it is not
resawn into smaller sizes.

Where Malaysian Standards covering specific end use requirements specify permissible limits
varying from those given in this standard, the requirements of those standards will replace or
be additional to the requirements of this standard.

NOTE.  Additional requirements for laminations are given in MS 758:2001.

2. Referenced documents

The following referenced documents contain provisions, which, through reference in this text,
constitute provisions of this Malaysian Standard.  For dated references, where there are
subsequent amendments to, or revisions of, any of these publications do not apply. However,
parties to agreements based on this Malaysian Standard are encouraged to investigate the
possibility of applying the most recent editions of the referenced documents. For undated
references, the latest edition of the publication referred to applies.

MS 229:1988 Nomenclature and uses of commercial timbers in Malaysia

MS 471 Glossary of terms relating to timber and wood-based panel products

MS 544:2001 Code of practice for structural use of timber

MS 544: Part 1:2001 Code of practice for structural use of timber: General

MS 544: Part 2:2001 Code of practice for structural use of timber: Solid timber

MS 544: Part 3:2001 Code of practice for structural use of timber: Glued laminated timber

MS 758:2001 Glued laminated timber-performance requirements and minimum production
requirements
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MS 837:1985 Method for the determination of moisture content of timber

MGR:1984 Malaysian grading rules for sawn hardwood timber

BS 5756:1997 Specification for visual strength grading of hardwood

3. Definitions

For the purposes of this Malaysian Standard, the definitions in MS 471 and MS 544:2001,
apply together with the following.

3.1 Air dried timber

Timber that has been subjected to air drying having a moisture content in approximate
equilibrium with surrounding atmospheric conditions.

3.2 Bare

Applied to sawn timber that measures, at the time of inspection, the same as the dimensions
specified.

3.3 Bark pocket

Patches of bark partially or wholly enclosed within the wood.

3.4 Borer holes

Holes in timber caused by boring insects or their larvae.  It includes pin holes, shot holes and
larger borer holes.

3.5 Bowing

The curvature of a piece of sawn timber in the direction of its length (see Figure A1).

3.6 Boxed heart/well boxed heart

A term used when the heart is enclosed within the four surfaces of a piece of sawn timber at
both ends (see Figure A2).

3.7 Brittle heart

The defective core of a log, characterised by abnormal brittleness.

3.8 Checks

Small separations of the wood fibres in a longitudinal direction, not penetrating as far as the
opposite or adjoining side of a piece of sawn timber (see Figure A3).

3.9 Compression failure

Fractures across the grain in which the fibres are broken transversely or are crushed by
compression (see Figure A4).
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3.10 Cupping

The curvature of a piece of sawn timber across its width (see Figure A5).

3.11 Curvature (warp)

Includes either bow or spring or both; see definition of those two words. Distortion of a piece
of sawn timber which usually occur during drying.

3.12 Decay

The disintegration of wood resulting from the action of wood-destroying fungi.

3.13 Fissure

Longitudinal separation of fibres, appearing on a face, edge or end of a piece of timber, and
including checks, shakes and splits.

3.14 Included phloem

Strands or zones of abnormal and often very hard tissue occurring in some timbers caused by
abnormal development of the cambium.

3.15 Kiln dried timber

Sawn timber which has been dried in a drying kiln where the temperature, relative humidity
and air circulation is controlled during the drying process.

3.16 Knots

A portion of a branch which has become embedded in the wood by the natural growth of the
tree.  It includes sound knots, unsound knots and hollow knots (see Figure A6).

3.17 Parcel

Quantity of sawn timber of the same target size, quality and description.

3.18 Resin pocket

Cavities in wood, which have become wholly or partially filled with solid or semi solid resinous
or gummy substances.

3.19 Sample

A number of specimens of one cross section size and from one parcel.

3.20 Sapwood

The outer layer of wood adjacent to the bark (see Figure A7).

3.21 Shake

An expression used to describe a split, crack or deep check.
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3.22 Sloping grain

A deviation of the grain (fibre) from the longitudinal axis of the timber.

3.23 Sound

Free of decay.

3.24 Split

A longitudinal separation of the fibres which extends to the opposite face or adjoining edge of
a piece of sawn timber (see Figure A8).

3.25 Spring

Is the curvature of a piece of sawn timber in the plane of its wide face (see Figure A9).

3.26 Stain

A discolouration or variation from the natural colour of the wood, generally caused by sap-
stain fungi (i.e. blue stain).

3.27 Strength group/class

Classification of timber based on particular characteristics values of bending strength, density
and mean modulus of elasticity parallel to the grain.

3.28 Surface dry

The condition of sawn timber which has been partially air dried so that the surfaces appear
and feel dry. Also known as skin dry.

3.29 Twisting

Spiral distortion of a piece of sawn timber; it may be accompanied by either bowing or spring
or both (see Figure A10).

3.30 Wane

Lack of wood on any face or edge of a piece of sawn timber caused by a portion of the
original rounded surface of a log remaining on the piece. Bark may or may not be present
(see Figure A7).

3.31 Warping

Distortion of a piece of sawn timber usually occurring during drying.  It includes bowing,
cupping, spring and twisting.
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4. Strength graded timber

4.1 Supervision of strength grading operations

Visual strength grading operations shall be carried out by a qualified timber grader registered
under the grading authority.

4.2 Material

4.2.1 Seasoning

Timber shall be on stickers, under covers for at least 10 days to reach a surface dry condition.

4.2.2 Sizes

Unless otherwise specified, timber graded to this standard shall conform to MS 544:2001 with
respect to permissible deviations and processing reductions applicable to constructional
timber.  It shall have a minimum cross-sectional area of 600 mm

2
.

NOTE.  Dimensional limits for lamination are given in MS 758:2001.

4.3 Processed timber

If the grading has been carried out before processing, provided the processing reduction from
the target size is not greater than 3 mm on sizes less than or equal to 100 mm, or not greater
than 5 mm on sizes greater than 100 mm, the grade shall not be considered to have been
changed.  The standard timber sizes for structural use are as in the Part 2 of MS 544:2001.

4.4 Resawing or surfacing

Where graded timber is resawn or surfaced to an extent beyond the limits of 4.3, the timber
shall be regraded if it is to conform to this standard.

4.5 Cross cutting

Cross cutting shall be permitted provided that each resulting piece conforms to this standard.

4.6 Moisture content

4.6.1 Determination

The moisture content shall be determined in accordance with MS 837:1985.

4.6.2 Surface dry

The condition of sawn timber which has been partially air seasoned so that the surfaces
appear and feel dry.
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4.6.3 Air dry

Timber fully seasoned to equilibrium moisture content for local atmospheric conditions.

4.6.4 Kiln dry

Timber dried to specific moisture content by artificial drying.

NOTE.  Subclause 4.6.2 does not apply to timber that is specified for use in contact with water or in climatic
conditions leading to a timber moisture content higher than 19 % (corresponding to service class 3, as defined in the
Part 1 of MS 544:2001.  In such case, surface dry graded timber is used.

4.7 Acceptance limits for visually graded timber

When, on inspection of a representative sample of a parcel of graded timber, it is ascertained
that not more than 5 % of the pieces exceed the permissible limits of the grade and the parcel
shall be considered as conforming to the grade.

4.8 Abnormal defects

Any piece which contains abnormal defects such as brittle heart, compression failure, tension
wood, damage, combinations of knots, insect damage, fungal decay and/or other
characteristics, which may cause a decrease in strength properties to an amount which
threatens its serviceability, shall be excluded from the grade.

Any piece which contains an abnormal defect or defects shall be accepted to the grade if the
reduction in strength caused by the abnormal defect or defects is obviously less than that
caused by the defects admitted by the grade, as long as these abnormal defects are of a type
which will not progress after conversion.

4.9 Validation time period of grading

Timber is graded and measured as the timber grader finds it, and certification of grades
applies only for the date of grading of the timber. Buyers are advised to request re-grading of
the timber and the issue of a new grading certificate should the lapse of time or the method of
treatment or storage of the timber between examination and use permit possibility of degrade.

In any case all timber graded for longer than 60 days before it is finally used must be re-
inspected by a Quality Control Inspector or Timber Grader who may order the timber to be re-
graded if it appears to him that degrade has occurred since the original grading. It is the
responsibility of the buyer to apply to the Grading Authority for re-inspection.

5. Measurement of characteristics

5.1 Slope of grain

The slope of grain shall be assessed as the inclination of the wood fibres (grain) to the
longitudinal axis of the piece. The slope shall be expressed as the number of units of length
over which unit deviation occurs. It shall be measured over a distance sufficiently great to
determine the general slope, disregarding local deviations. The slope of grain shall be
measured as follows:
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a) by taking a line parallel to the surface grain; or

b) by the use of a grain detector/scribe (see Appendix B).

NOTE.  Interlocked grain is a normal feature of certain tropical hardwoods and care should be taken to avoid
confusing it with sloping grain.  However, in doubtful cases, where, in the grader’s judgement, interlocked grain
occurs to an undesirable extent in relation to the cross-sectional dimension of the piece, bearing in mind the normal
slope of grain limitation, the piece should be rejected.  In addition, Table 1 requires the piece to be rejected (see
Appendix B) when the slope of the interlocked grain exceeds 1 in 4.

5.2 Knots

The limiting dimension of any type of knot shall be taken as the distance between lines
containing and touching the knot and parallel to the arris, except that where a knot can be
seen on both edge and face, the appropriate method of the following shall be used.

If the knot emerges form within the cross section onto an arris, and neither of the exposed
sections of the knot is definitely elongated, the knot shall be measured on both edge and face
by taking the distance between the arris and lines touching the knot and parallel with the arris.
The greater of the two measurements shall be the limiting dimension and this shall be related
to the thickness of the piece.

A knot showing on both edge and face but cut so that one of its exposed sections is definitely
elongated shall be measured only on the surface upon which the elongated portion does not
appear, using one of the methods described above.  The limiting dimension shall be related to
the thickness or width upon which the knot measurement is taken.

Tightly grouped pin knots shall be treated as a single knot with the same outer dimensions as
that described by the grouped pin knots.

5.3 Fissures

The limits for the length depth/length of fissures are given in Table 1.  Measurement shall be
taken at the time of grading.

In Select Structural Grade, Standard Structural Grade and Common Building Grade, the size
of a shake or check shall be taken as its depth projected onto a surface at right angles to the
face on which it occurs.  A feeler gauge of 0.125 mm (0.005 inches) thickness shall be used
in estimating the size, and the projected depths of all checks occurring within the middle half
of the face being examined shall be added together to assess the magnitude of the total
defect.  The permissible magnitude is expressed as a fraction of the width of the face at right
angles to the one on which the defects occur. In Hardwood Structural Grade, the length of
checks being examined shall be added together to assess the magnitude of the total defects.

NOTE.  The length of a fissure is influenced by moisture content.  Precise limits to cover all conditions and
applications cannot therefore be given and guidance only is provided as to what might be considered acceptable
limits at 19 % moisture content.

5.4 Distortion

Bow, spring and twist shall be assessed the entire length.  Longitudinal curvature in square
section pieces shall be assessed using the limits for bow.  Measurement shall be taken at the
time of grading.
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Curvature shall be measured based on the maximum deviation from a tightly stretched string
or wire from one end to the other end. The twist can be assessed roughly by holding down
one end of the piece and measuring by how much one corner rises above the other on the
lower horizontal face at the far end. The methods of assessing distortion are shown in
Appendix A (see Figures A1, A5, A9 and A10).

NOTE.  The amount of distortion is influenced by moisture content.  Precise limits to cover all conditions and
applications cannot therefore be given and guidance only is provided as to what might be considered acceptable
limits at 19 % moisture content.

5.5 Wane

Conformity to the limits of wane given in Table 1 shall be determined using the formula given.
The ratio of wane relative to the specified width and thickness is given by the formula:

       (h – Vx ) + (b - Kx )
                  

    h + b

where,

h is the specified width;

b is the specified thickness;  and

Vx and Kx are shown in Figure 1.

NOTE.   Kx shall be equal or more than half the thickness.

5.6 Brittle heart

If the presence of brittle heart is suspected, the piece shall be rejected even if the defect is
not evident at the ends.

NOTE.  Brittle heart at the ends of a piece can be detected by a pitted appearance.  Detection of brittle heart on a
face is more difficult, but in general appears as compression creases.  It is often associated with abnormally low
density.

5.7 Combinations of defects

Each of the defects listed will reduce the strength of a piece to the lowest permissible if
present to the maximum extent allowed, even if no other type of defects is present. Where
two or more defects, each of a size smaller than the maximum permitted, are present at the
same place in a piece, the Timber Grader shall use his discretion to reject any piece that he
believes will be weakened to a greater extent than would be caused by a single defect of the
maximum size.
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Figure 1.  Measurement of wane (Cross section view)

6. Requirements for various grades

A piece of timber shall be assigned to the Select Structural Grade (SSG), Standard Structural
Grade (ASG), Common Building Grade (CBG) or Hardwood Structural Grade (HSG), if its
characteristics are in accordance with the limits given in Table 1 when measured or assessed
in accordance with Clause 5.

h

Vx

h

Vx

Ky
KxNOTE.  Kx  <  Ky

Kx

Vy

b

Vx

h

NOTE.  Vx  <  Vy

b
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7. Marking of visually strength graded timber

Each piece of visually strength graded timber shall have the following information clearly
indicated by marking, stamping or stencilling on the worse face:

a) the grading authority and the number of this Malaysian Standard;

b) the kind or strength group/class of timber and the grade assigned to the piece;

NOTE.  Each piece of visually graded timber may be marked with a strength group/class in addition to the
species and grade assigned to the piece. For the strength group/class corresponding to the kind of timber
and grade, see Appendix D.

c) the registered number of the qualified timber grader;

d) the supplier’s registration certificate number;  and

e) if  surface dry timber, the word “SD” (see 4.6.2) or  air dried “AD” (see 4.6.3) or kiln
dry “KD” (see 4.6.4).

In exceptional circumstances, the end use of timber may require marking to be omitted for
aesthetic reasons.  In such cases when the customer specifically request/orders timber to be
free from grade marks, marking shall only be done on each bundle and not on each piece.
An example is given in Appendix E of a mark on visually strength graded hardwood.

NOTE.  Where sawn timber is 100 mm wide and over, every lettering or number should be 20 mm and for sawn
timber less than 100 mm wide, it should be 15 mm, but the number of the Timber Grader should always be in the full
25 mm figures.

Each parcel of timber of a single grade must be dispatched under the cover of a certificate of
compliance stating the following minimum information in addition to that listed in a), b), c), d),
and e).

i) the serial number and date of the certificate;

ii) the supplier’s name and address;

iii) the supplier’s purchase order number;

iv) the timber dimensions and quantities;

v) the date the timber was graded;  and

vi) the signature of the timber grader.

An example is given in Appendix F of the certificate of compliance.
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Table 1.  Grading requirements for multi-purpose strength grades

Maximum permissible limits for each grade

Kind/Type of defect I.  Select Structural
Grade
(SSG)

II.  Standard Structural
Grade
(ASG)

III.  Common Building
Grade
(CBG)

IV.  Hardwood Structural
Grade 

a)

(HSG)

1) Sloping grain 1 in 16
(preferably 400 mm)

1 in 10.7
(preferably 270 mm)

1 in 8
(preferably 200 mm)

1 in 11

(preferably 280 mm)
1 in 4 (preferably 100 mm)
for interlocked grain

2)  Knots

     a) Sound

     b) Unsound or hollow
(knot holes)

1/8 dimension of face to
maximum of 38 mm
diameter.
Minimum spacing of 1 m
between 2 adjacent
knots.

None

1/4 dimension of face, to
maximum of 75 mm in
diameter.
Minimum spacing of 1 m
between 2 adjacent knots.

1/6 dimension of face to
maximum 50 mm
diameter.
Minimum spacing of 2.4 m
between 2 adjacent knots.

1/3 dimension of face to
maximum of 100 mm in
diameter.
Minimum spacing of 1 m
between 2 adjacent knots.

1/4 dimension of face to
maximum 75 mm
diameter.
Minimum spacing of 2.4 m
between 2 adjacent knots.

1/4 of thickness or width to
which it occurs.  Minimum
spacing in the longitudinal
direction should be more
than twice the width.

1/6 dimension of face to
maximum 50 mm
diameter.
Minimum spacing of 2.4 m
between 2 adjacent knots.

3)  Fissures

     a) End splits

     b) Open shakes,
         surface checks
         and end  checks

None

1/6 thickness

Longest split 75 mm at
each end.

1/3 thickness

Longest split 150 mm at
each end.

1/2 thickness

Twice the width of the
piece.

Half of the length of the
piece

4) Included phloem

 a) Included phloem 
with intersecting 
ends

b) Within 0.6 m of  
ends

c) Elsewhere within
middle  half of 
depth

d) Elsewhere 
outside middle 
half of depth

None

None

Strands 150 mm long
spaced 0.3 m

Strands 300 mm long
spaced 0.3 m

Longest strand of phloem
75 mm at each end.

Strands 150 mm long,
unlimited in number

Strands 300 mm long,
spaced 0.3 m

Strands 600 mm long
spaced 0.3 m

Longest strand of phloem
150 mm at each end.

Strands 300 mm long,
unlimited in number

Strands 600 mm long,
spaced 0.3 m

Unlimited if tight

Twice the width of the
piece.

1.5 times the width, or 0.2
times the length of the
piece whichever is the
lesser

Same as above

Same as above
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Table 1.  Grading requirements for multi-purpose strength grades (continued)

Maximum permissible limits for each grade

Kind/Type of defect I.  Select Structural
Grade
(SSG)

II.  Standard Structural
Grade
(ASG)

III.  Common Building
Grade
(CBG)

IV.  Hardwood Structural
Grade 

a)

(HSG)

5)  Curvature
(Spring/Bow)

7 mm in 4 m
b)

14 mm in 4 m
b)

21 mm in 4 m
b)

Bow - 20 mm in 4 m
b)

Spring -  16 mm in 4 m
b)

6)  Twist
c)

      (Spiral distortion)
None apparent 7 mm in 4 m

b)
14 mm in 4 m

b)
2 mm per 25 mm width
over  a length of 4 m

7)  Wane including
sapwood

d)
1/6 of sum of width and
thickness

1/4 of sum of width and
thickness

1/3 of sum of width and
thickness

1/3 of sum of width and
thickness

8)  Brittle heart None None 1/4 of cross-section at the
ends

None

9)  Holes, borer
e)

a)  Pin and needle holes
     (< 1.6 mm diameter)

b)  Shot Holes
     (1.6 < diameter < 3.2

mm)

c)   Large Borer Holes
 (3.2 < diameter <

6.4 mm)

d)   Larger Borer Holes
      (> 6.4 mm diameter)

16 in 100 cm²

2 in 900 cm²

None

Double their diameter
and count as hollow
knots [(see 2 b)]

32 in 100 cm²

4 in 900 cm²

2 in 900 cm²

Double their diameter and
count as hollow knots
[(see 2 b)]

Unlimited if well scattered
and not in groups

8 in 900 cm²

4 in 900 cm²

Double their diameter and
count as hollow knots
[(see 2 b)]

32 in 100 cm
2

4 in 900 cm
2

2 in 900 cm
2

Double their diameter and
count as hollow knots
[(see 2 b)]

10)   Resin pockets
       above 3 mm and
       bark  pockets

50 mm spaced 1 m 125 mm spaced 1 m 200 mm spaced 1 m 125 mm spaced 1 m

11)  Decay (Rot) None None, except in an
unsound knot

None, except in an
unsound knot

None, except in an
unsound knot

12) Stain free from
        decay

Unlimited Unlimited Unlimited Unlimited

13) Compression
        failures

None None None None
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Table 1.  Grading requirements for multi-purpose strength grades (continued)

Maximum permissible limits for each grade

Kind/Type of defect I.  Select Structural
Grade
(SSG)

II.  Standard Structural
Grade
(ASG)

III.  Common Building
Grade
(CBG)

IV.  Hardwood Structural
Grade 

a)

(HSG)

14)  Boxed heart Permissible only in
larger cross-sections
(Not less than 230 mm x
230 mm)

Permissible only in larger
cross-sections
(Not less than 230 mm x
230 mm)

Permissible only in larger
cross-sections
(Not less than 230 mm x
230 mm)

Not permitted if the
thickness of the piece is
100 mm or less, or if the
width is 225 mm or less

15) Blocked heart
        shakes

None Strands 75 mm long,
spaced  3 m

Strands 150 mm long,
spaced 3 m

Strands 75 mm long,
spaced 3 m

16) Undersize in
        dimensions

f)
None None None None

NOTE. The limitation of defects in the Select Structural, Standard Structural and Common Building grades is generally such that the strength of

graded  members will not be less than 80 %, 63 % and 50 % respectively of the strength of similar members in timber that is free of all defects.

a) 
 Cater for BS 5756 that especially for glue laminated timber (Glulam).

 b)
  Or equivalent ratio.

 c)   
The table of defects gives permissible values for a width of 150 mm, and the extent of twist permissible for other widths may be deduced from

this value.

 
d)
  Sapwood is allowed without limit in timber which is to be pressure impregnated with a suitable preservative; in such  cases item 7) refers to

wane only.

e)
  If desired timber may be purchased under a PHND (Pin Holes No Defects) specification. In which case item 9 a) does not apply. All pieces

graded under this specification will be marked with the letters PHND after the standard grade mark.

  f)
  Not allowed in any grade and all timber must be sawn so that it measures not less than  “bare” at the time of grading.
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Appendix A
(normative)

Types of defects

Figure A1. Bowing

Figure A2. Boxed heart
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Figure A3. Checks

Figure A4. Compression failure
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Figure A5. Cupping

Figure A6. Knots
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Figure A7. Sapwood and wane

Figure A8. Split
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Figure A9. Spring

Figure A10. Twisting
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Appendix B
(normative)

Determination of slope of grain

B1. General

This appendix specifies the method used to determine the slope of grain by means of a
scribe, comprising a cranked rod with a swivel handle and a needle at the tip set to a slight
trailing angle.

B2. Procedure

Press the needle into the timber and draw the scribe along with a steady action in the
apparent direction of the grain, which is indicated more precisely as the needle forms a
groove.

NOTE.  If the pressure on the needle is not sufficient it may be dragged across the grain; on the other hand, a steady
action is impossible if the pressure is excessive and the needle penetrates too far into the timber.

If the action is correct, the needle follows the grain even when the direction of pull of the
scribe is slightly out of line.  This property can be used as follows to another groove in close
proximity on each side of the original one with the direction of pull diverging slightly outwards
in each case; if the grooves follow the grain, they will be parallel to each other.

Slope of grain shall be measured over a distance sufficient to determine the general slope.
Localised variations, where the grain deviates over less than the surface can be disregarded.
Grain deviation around knots shall also be disregarded providing such deviation does not
significantly affect the general slope within the piece.

The slope of grain shall be determined both on face and edge and the most severe
measurement shall be used to adjudge the piece.  Particular care shall be taken to avoid
confusing interlocked grain with other forms of sloping grain.  Interlocked grain, in which the
general inclination of the wood fibres is reversed in successive growth layers, is a normal
feature of certain tropical hardwoods.  The slope of interlocked grain is limited to 1 in 4 by the
requirements of Table 1.  However, when the sawn size of the timber is small in relation to the
width of the interlocked growth layers then, depending on the method of sawing of the piece
(quartered or flat sawn), the effect of interlocked grain can be as if there were normally
sloping grain over the whole transverse dimension of the surface.  In this case, the grader
shall include the interlocked grain in the slope of grain assessment.
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Figure B1. Use of scribe and slope of grain
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Appendix C
(normative)

The control and supervision of strength grading operations

C1. General

This appendix specifies the minimum requirements for the control of strength grading
operations necessary for the production of strength graded timber conforming to this
Malaysian Standard.  It does not attempt to include other necessary parts of an acceptable
third party certification scheme, i.e. organisational responsibility, legal considerations, dispute
procedures, etc.

The control and supervision of visual strength grading shall be carried in accordance with C2.

C2. Visual grading systems

C2.1 All graders shall be registered with the grading authority.

C2.2 The company carrying out the grading shall nominate a representative who will be
responsible for the operation of the graders and review the grading records.

C2.3 The company carrying out the grading shall be responsible for seeing that steps are
taken to ensure that rejected timber is not regarded and is stored separately from timber
conforming to this standard.

C2.4 Graded timber shall be protected in storage and transport to the extent necessary to
minimise downgrading of the timber.

C2.5 Where a company is strength grading for a specific order, the following records shall
be kept for each parcel of graded timber:

a) the serial number;

b) the customer’s name, if known, or identifying reference;

c) the timber species and its supplier;

d) timber size and surface finish (planed or sawn);

e) the number of pieces in each grade;

f) the grader’s name and registration number;  and

g) the average of moisture content.



M
S

 1
7

1
4

:2
0
0

3
A

p
p

e
n

d
ix

 D
(n

o
rm

a
ti
v
e

)

S
tr

e
n

g
th

 g
ro

u
p

s
/c

la
s

s
e

s
 o

f 
ti

m
b

e
r

T
a
b

le
 D

1
. 

 S
tr

e
n

g
th

 g
ro

u
p

s
 o

f 
ti

m
b

e
r

S
G

 1
S

G
 2

S
G

 3
S

G
 4

S
G

 5
S

G
 6

S
G

 7

A
) 

 N
a
tu

ra
ll

y
 d

u
ra

b
le

B
a
la

u
B

e
lia

n
B

e
k
a
k

G
ia

m
T

e
a
k

B
it
is

M
a
ta

 U
la

t
D

e
le

k
M

a
la

b
e
ra

T
e
m

b
u
s
u

C
h
e
n

g
a
l

K
e
k
a
to

n
g

K
e
ra

n
ji

M
e
rb

a
u

P
e
n

a
g
a

R
e
s
a
k

B
) 

 R
e
q

u
ir

in
g

 t
re

a
tm

e
n

t

D
e
d
a
ru

A
g
o

h
o

B
e
ra

n
g
a
n

A
la

n
 b

u
n
g

a
B

a
y
u
r

A
ra

K
e
m

p
a
s

B
a
la

u
, 
re

d
D

e
d
a

li
B

a
b

a
i

D
a
m

a
r 

 m
in

y
a
k

B
a
ta

i

M
e
rb

a
tu

K
e
la

t
D

e
ru

m
B

a
le

k
 a

n
g
in

D
u
ri

a
n

G
e
ro

n
g
g

a
n
g

M
e
rt

a
s

K
e
m

b
a
n
g

s
e
m

a
n
g
k
o
k

K
a
p

u
r

B
o
p

e
n
g

J
e
lu

to
n
g

L
a
ra

n

K
u
lim

K
a
s
a
i

B
in

ta
n

g
o
r

J
e
n
it
ri

P
e
la

ja
u

P
a
u

h
 k

ija
n
g

K
e
ru

n
tu

m
B

ra
z
il 

n
u
t

J
o
n
g
k
o
n
g

P
u
la

i

P
e
n

y
a

u
M

e
m

p
e
n
in

g
G

e
ru

tu
K

a
s
a
h

S
e
s
e
n

d
o
k

P
e
ra

h
M

e
ra

n
s
i

K
a

y
u
 k

u
n
d
u
r

M
a
c
h
a
n

g
T

e
re

n
ta

n
g

P
e
ta

lin
g

M
e
ra

n
ti
 b

a
k
a
u

K
e
d

o
n
d

o
n
g

M
e
d
a

n
g

R
a
n
g

g
u

M
e
ra

w
a

n
K

e
le

d
a
n
g

M
e
la

n
ta

i/
K

a
w

a
n
g

S
u
ri

a
n
 b

a
tu

M
e
rp

a
u
h

K
e
ru

in
g

M
e
ra

n
ti
, 

lig
h
t 
re

d

T
u
a
la

n
g

N
y
a

lin
K

e
ta

p
a
n

g
M

e
ra

n
ti
, 

y
e

llo
w

P
e
ru

p
o
k

K
u
n

g
k
u
t

M
e
rs

a
w

a

P
u
n

a
h

M
e
lu

n
a
k

T
e
ra

p

R
e
n
g

a
s

M
e
m

p
is

a
n
g

S
im

p
o
h

M
e
n
g
k
u
la

n
g

M
e
ra

n
ti
, 

d
a
rk

 r
e
d

M
e
ra

n
ti
, 

w
h
it
e

N
y
a
to

h

P
e
n

a
ra

h
a

n

P
e
ta

i

R
a
m

in

R
u
b
b

e
rw

o
o

d

S
e
n

g
k
u
a
n
g

S
e
p

e
ti
r

N
O

T
E

S
:

1
. 

  
F

o
r 

n
a
tu

ra
lly

 d
u
ra

b
le

 t
im

b
e
rs

, 
s
a
p
w

o
o
d
 s

h
o
u
ld

 b
e
 e

xc
lu

d
e
d
. 
 I
f 
s
a
p
w

o
o
d
 i
s
 i
n
c
lu

d
e
d
, 
p
re

s
e
rv

a
ti
v
e
 t

re
a
tm

e
n
t 
is

 n
e
c
e
s
s
a
ry

 (
S

o
u
rc

e
-M

S
 3

6
0
:1

9
8
6
).

2
. 

  
F

o
r 

ti
m

b
e
r 

re
q
u
ir
in

g
 t

re
a
tm

e
n
t,

 t
h
e
y
 s

h
o
u
ld

 b
e
 a

m
e
n
a
b
le

 t
o
 p

re
s
e
rv

a
ti
v
e
 t

re
a
tm

e
n
t.

22

MS 1714:2004



MS 1714:2003

23

Table D2. Tropical hardwoods
1)

 that satisfy the requirements for strength classes when
graded to HS grade in accordance with BS 5756 or equivalent

Standard names Strength class

Meranti, Light Red C22

Meranti, Yellow C24

Meranti, Dark Red D35

Mengkulang D40

Merbau/Keruing D50

Kapur/Kempas D60

Balau D70

1)
 Additional species/grades could be incorporated in accordance with BS EN 338.
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Appendix E
(normative)

Marking of visually strength graded timbers

         KEMPAS            57

                                               MS XXX    ASG

Figure E1. Example of a mark on visually strength graded hardwood

Grading authority

Supplier’s
registration
number

Timber name or
strength group

Malaysian Standard
reference number Grade

Timber condition
(KD/AD/SD)

Grader’s
registration
number

T/S 100/0702 KDMTIB
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Appendix F
(informative)

Certificate of compliance

Certificate of Compliance

Certificate No. ......................

This is to certify that the sawn timber below which is consigned to (name and address of

consignee)

...................................................…………………………………………………..............................

under purchase order number ................................. has been graded by a qualified Timber

Grader in accordance with the Malaysian Standard (MS XXX) that the timber is of the

kind/strength group of timber and grade(s) shown in the summary below; and that the

appropriate grade and other marks have been placed on the timber.

Descriptions

Cross
section
(Size)

Timber name/strength group of timber, grade,
number of pieces and length

Pieces Volume

Total number of pieces .............................. KD/AD/SD

Total volume of timber ..............................m
3

THIS HARDWOOD WAS GRADED IN ACCORDANCE WITH REQUIREMENTS OF MS

........................

......................................………………….
………..………………………

Name & Signature of Timber Grader and
C.O.C. number                                            Date

Figure F1.  Example of certificate of compliance



MS 1714:2003

26

Appendix G
(informative)

Standard names of timber and abbreviation codes

Group I - Heavy hardwoods

Vernacular/Trade name Symbol code Botanical name

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.

Belian
Chengal
Giam
Keranji
Kekatong
Malagangai
Merbau
Resak
Balau/Selangan Batu
Balau, Red/Selangan, Red
Tembusu

BELI
CHEN/CGL
GIAM/GM
KERJ/KJ
KERT
MGAI
MRBU/MRU
RESK/RK
BLAU/SLGB/BL
RBLAU/SLGM/BLMH
TEMB

Eusideroxylon zwageri
Balanocarpus heimii
Hopea spp.
Dialium spp.
Cynometra spp.
Eusideroxylon malagangai
Intsia palembanica
Cotyleloblum spp. & Vatica spp.
Shorea spp. (heavy yellow
type)
Shorea spp.
Faoraea frearans

Group II - Medium hardwoods

Vernacular/Trade name Symbol code Botanical name

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Alan
Kapur
Keruing
Kasai
Kayu Malam
Kempas/Menggris
Merawan
Mengkulang
Perah
Rengas
Simpoh

ALAN
KAPX/KPR
KRXX/KRG
KASA/KI
KAMA
KMPS/MG RS/KPS
MWAN/MW
MNKG/MK
PERA
RGAS
SIMP/SM

Shorea albida
Dryobalanops spp.
Dipterocarpus spp.
Pometia pinnate
Diospyros spp.
Koompassia malaccensis
Hopea spp.
Heritiera spp.
Elateriospermun tapos
Mangifera spp./Gluto spp.
Dillenia spp.
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Group III - Light hardwoods

Vernacular/Trade name Symbol code Botanical name

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Ara
Bintangor
Durian
Geronggang
Jongkong
Jelutong
Kedondong
Karai
Kembang Semangkok
Meranti Red, Dark
Medang
Mersawa
Nyatoh
Perupok
Sepetir
Terentang

ARAX/AB
BINT/BN
DURN/DR
GERO/GG
JONG
JELU/JLG
KDON/KD
KARA
KEMS/KS
DRM/MRTR/MT
MEDN
MSWA/MA
NYTO/NY
PERK
SEPP/SP
TERE/TR

Ficus spp.
Caloplyllum spp.
Durio spp.
Cratoxylum spp.
Dactylocladus stenostachys
Dyera costulata
Species of Burseraceae
Sterculia spp.
Scaphium spp.
Shorea spp.
Species of Lauraceae
Anisoptera spp.
Sapotaceae
Lophopetalum spp.
Sindora spp.
Camonosoerma soot

NOTE.  Complete abbreviation codes should be refer to Forestry Department (Peninsular/Sarawak/Sabah).
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Appendix H
(informative)

Bibliography
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