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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with 1SO, also take part in the work. 1SO collaborates closely with the International Flectrotechnical
Commissipn (IEC) on all matters of electrotechnical standardization.

Internatiorjal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,)Part 3.

Draft Interpational Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the membép bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International-Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patentrights.

Internatiorjal Standard 1ISO 15629 was prepared by Technical Committee ISO/TC 51, Pallets for unit load method of
materials handling.

Annexes A, B and C of this International Standard are for informationronly.
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Introduction

Efficient international transportation of products depends on both pallet strength and functionality, or fit, to the
materials handling systems. Existing ISO standards address issues of strength and some issues regarding
functionality of pallets. However, major issues related to the minimum material quality and manufacturing and repair
workmanship are not addressed in current ISO standards. These factors may significantly impact the efficiency of
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, 1996, ISO TC 51 approved a new work item “Timber Pallets for Materials Handling.>—
\ssembly and Repair” and established WG 7 to prepare a document.

as nails, staples, bolts and screws. The type and properties of fasteners affect pallet perforr
ility of the user of this International Standard to establish appropriate safety and health pr3g
b applicability of regulatory limitations prior to use.
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Pallets for materials handling — Quality of fasteners for assembly
of new and repair of used, flat, wooden pallets
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it pallets.
Fposes of this International Standard the term fasteners applies to nails and staplesonly.

ational Standard is prescriptive and performance-based and contains physical descriptions o
himum recommended performance levels.

ption on other fasteners such as bolts and screws used in pallets, see ISO 445.

ative references

ng normative documents contain provisions which, through reference in this text, constitute
s do not apply. However, parties to agreements based on this International Standard are e
the possibility of applying the most recent editions of the normative documents indicate

bferences, the latest edition of the normativesdocument referred to applies. Members of

bgisters of currently valid International Standards.

Pallets for materials handling — Vocabdlary

-1, Methods of test for pallet joints — Part 1: Determination of bending resistance of pallg
fasteners and staples

-2, Methods of test for-pallet joints — Part 2: Determination of withdrawal and head
of pallet nails and staples

5 and defipitions

rposes ef.this International Standard, the terms and definitions given in 1ISO 445 apply togd

bpair of used

fasteners as

provisions of

ational Standard. For dated references, subsequerit; amendments to, or revisions of, @any of these

ncouraged to
d below. For
SO and IEC

t nails, other

pull-through

ther with the

3.1

fluted nail

round wire nail with thread-crests parallel to the nail shank

4 Nails

and Staples

4.1 Classification

As used in pallets, nails are classified as plain- or smooth-shank, helical, annular ring, twisted or barbed. Staples
have either round-wire or approximately square-wire legs, referring to the cross-sectional shape of the wire. Nails
and staples shall be specified using at least nail wire diameter, length, thread type and point type. These and other
characteristics which affect pallet nail and staple performance are listed in Table 1.
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Table 1 — Physical and mechanical characteristics of nails and staples used in pallets

Nails — Shank profiles Staples
Plain (smooth) Helical Annular Square twisted — Round wire Square wire
barbed
Length nail (wire) Length nail (wire) | Length nail (wire) Length nail (wire) Length staple leg | Length Staple leg
diameter diameter diameter diameter? diameter width and thickness

Head diameter

Head diameter
Thread length
Thread-crest

Head diameter
Thread length
Thread-crest

Head diameter

Crown length

Crown length

Flute-crest diameter

diameter diameter

Type of pg
Bending resi

Number of helixes | Number of rings Number of helixes

Number of flutes Number of flutes

int Type of point Type of point Type

Bending

Type of point Type of point

stance | Bending resistance | Bending resistance | Bending resistance |Bending resistance

pf point
resistance

2 The nail (wir

P) diameter is the thread crest diameter.

4.2 Meas\

Methods of 1
assessment
determined K
using wood S

4.3 Minim

The recomm
a correlation
described in

NOTE 1 Test

NOTE 2 Pallg
— increase g

— improve s

— improve d

The effect of

rement of physical characteristics

neasuring the physical characteristics of nails and staples are described in annex A. When &
of fastener quality is required, separation resistance insaccordance with 1SO 12777-2
y measuring both fastener shank withdrawal and head or ¢rown pull-through. These tests sh
pecimens and specimen conditioning typical of those which occur during pallet use.

Lim acceptable performance

bnded minimum acceptable performance levels for nails and staples are specified in Table 2.
between the static bending resistance values reported in Table 2 and the MIBANT impact bg
SO 12777-1.

5 of joints containing multiple fasteners.are described in ISO 12777-3.

t fasteners are sometimes coated;“These coatings are intended to:
orrosion resistance;
bparation resistance;

ivability.

coatings on.fastener performance shall be evaluated using tests described in ISO 12777-2.

L complete
shall be
all include

Annex B is
bnd test as
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Table 2 — Recommended minimum quality of staples and nails?

ISO 15629:2002(E)

Minimum separation
resistance® per fastener

Minimum bending
resistance® per fastener

Minimum ratio
of nail head/nail
(wire) diameter

Minimum staple
crown length

Performance leveld 1 2 3 1 2 3

Block orstringer | 5 000N | 1000N | 600N | 6,0 N-m | 54 N-m | 35N-m 2,00 9,5 mm + 2 X
fasteners (leg width or diameter)
Clinched mat 1000N | 500N | 250N |2,5N-m |2,2N-m | 1,6 N-m 2,00 9,5 mm + 2 X
fasteners (leg width or diameter)

8 The quality levels represent those of pallet fasteners successfully used. It is the responsibility of the pallet specifier to determine the

refer to fastg

appropriate ff

usss

£ Lt £
ettty e CeSSaryot—uSer

¢ Determingd in accordance with ISO 12777-1.

b Determined in accordance with 1ISO 12777-2 by measuring both fastener shank withdrawal and head or crown pull-throdghirgsistance.

d performapnce level refers to relative levels of pallet structural durability or resistance to rough handling duringepallét use. Leyels 1, 2, and 3
ner quality levels for use in reusable pallets of respectively high, medium and low levels of structural-dutability.
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Annex A
(informative)

Methods of measuring pallet nail and staple physical characteristics

A.1 Sampling

A random s

appropriate 1

NOTE A “lot’

production run.

A.2 Fastgq

A.2.1 Nail

The nail leng
point, as sho

A.2.2 Stap

The staple lej
of the point,
0,5 mm.

A.3 Thre;

The thread I
point or the

pie of ar ieast WelVe (12) Specimens per ot of Tasteners 15 Tfecommended. AVerage vaiy
neasure of statistical dispersion should be reported.

consists of fasteners of a single shipment of the same specification and produced during. a”single

ner length

UJ

th ({) is the distance, measured parallel to the nail-shank axis; from the top of the head to th
wn in Figure A.1. For this measurement, a caliper or rulénis used to measure to the nearest

Figure A.1 — Schematiec diagram of nail length measurement

es

hoth (L) is the distance,'measured parallel to the staple-leg axis, from the bottom of the crow

hd length

es and an

continuous

b tip of the
D,5 mm.

h to the tip

as shown in Figure‘A)2. For this measurement, a caliper or ruler is used to measure to tihe nearest

ngthv(L+) is the continuous distance from the top end of the thread along the nail shank to the

top of the

pottom end of the thread. as shown in Figure A.3. If the thread is not continuous. i.e. interjupted, the

thread length is the length of the threaded portions of the nail shank penetrating the nailing member to the required
depth. The thread length is measured with a caliper or ruler to the nearest 0,5 mm.

A.4 Nail or staple wire diameter

A.4.1 Plain, helical barbed and annular round-wire nails

The wire diameter (d) is the distance across the non-threaded portion of the nail shank away from the gripper marks,
as shown in Figure A.4. The wire diameter is measured using a micrometer to the nearest 0,025 mm. If the nail is

coated, the c

oating should be carefully removed where the measurement is to be made.
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Figure A.2 — Schematic diagram of the staple length measurement

Key

A Plain shank

B Helically threaded
C Annularly threaded
di Wire diameter

ds Thread diameter

Figure A.4 — Schematic diagram of nail wire diameter (d) measurements
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A.4.2 Staples

The wire diameter of both staple legs is the same. For round-wire bulk staples, it is the distance across one of the
staple legs. For flattened-wire staples, usually having a rectangular cross-section, the corresponding measurements
are the thickness (1') and the width (V) of the staple leg, as shown in Figure A.5. The thickness is the wire
dimension in the direction perpendicular to the staple crown. The thickness is normally the largest cross-sectional leg
dimension. The width is the wire dimension in the direction parallel to the staple crown. Both thickness and width are
measured to the nearest 0,025 mm, along the uncoated portion of the staple leg, using a micrometer.

— B

[—

\/ N/ -

Figure A.5 — Schematic diagram of the measurement of staple width and thickness

A.4.3 Fluted or twisted square shank nails

For fluted or|twisted square shank(nails, the nail wire diameter (d) is to be the thread crest diameter, a$ shown in
Figure A.6. Hluted nails are formed)by drawing round wire through a threading die.

A EEEETES G|
)

o —
1)

Key

A Square wire twisted shank

B Square wire fluted shank

d, Diameter

Figure A.6 — Schematic diagram of the wire diameter measurement for fluted or twisted square shank nails
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A.5 Thread-crest diameter

A.5.1 Fluted, twisted and threaded nails

The thread-crest diameter (D7) of fluted, twisted, and threaded nails is the distance from crest to crest along the
deformed portion of the nail shank, as shown in Figure A.7. It is measured in the direction perpendicular to the nalil
axis, to the nearest 0,025 mm, using a flat-spindle micrometer. To account for any non-uniformity or taper of the
shank deformations, measurements should be made at least at three locations, that is near the two ends and along
the centre of the flutes or threads while rotating the nail. Thread crests should be sharp and not rounded.

B C

Key

B Helically threaded shank
C Annularly threaded shank
Dt Thread-crest diameter

Figure A.7 — Schematic,diagram of the thread crest diameter measurement

A.5.2 Individual nail

The threagl-crest diameter (Dy¢)-of an individual nail is the average of at least three measurements. This diameter
may vary ¢onsiderably for nailstaken from a single sample or from a lot of nails as well as from several lots of nails
of the sanfe shipment.

A.6 Thread helixes

A.6.1 Helically threaded round-wire nails

For helically threaded round-wire nails, the number of helixes of helically threaded round-wire nails is the number of
major thread crossings along the full thread length. Major threads are those threads in double thread-crest nails
where the major and minor threads are located close and parallel to each other. Using a nail with a thread diameter
equal to the average thread diameter of the sample and placing a ruler along the thread parallel to the nail axis, as
shown in Figure A.8, count the number of thread crests (or projected thread crests in the case of a tapered thread).
The number of helixes can be obtained by dividing the number of thread contacts by the exact length over which they
were counted and multiplying the resulting value by the total thread length. This value should be rounded off to the
nearest 0,1 helix.

© 1SO 2002 — All rights reserved 7


https://standardsiso.com/api/?name=df008d697f9226a84bd22934e633470b

ISO 15629:

2002(E)

ﬂjm

1am 2aa dcin
o1 2 3 465868 7
=
A
Key
A Number of thread contacts
Number of helixes = (7 thread contacts/1,9 cm thread length) X 3 cm
F;UUIC AS - Sbhclllat;b d;aulalll Uf thC IIuIIIbCI Uf hC:i}\CO ;II a thlcadcd ||a;:
A.6.2 Twigted square-wire or fluted nails
For twisted spuare-wire nails, the flutes of twisted square-wire nails or fluted nails extend the entire length

shank from tie point to the underside of the head. The determination of the number of helixes of twisted s

nails should

Key
A Num
Num
F
A.7 Thre

For annularly
Major thread
close and pa
threaded pon
length. Since
nails, the exg

be the same as that for helically threaded round-wire nails, as shown in Figure'A.9.

3cm

per of thread contacts
per of helixes = (4 thread contacts/2,4 cm thread-length) X 3 cm

gure A.9 — Schematic diagram of-the number of helixes in a twisted square wire nail

hd rings — Annularly threaded nails
threaded nails, the number of major thread rings along the nail shank should be counted and

irallel to each other,“as shown in Figure A.10. To determine the number of rings per inch
tion of the nail shiank, the number of major thread rings should be counted and divided by
there is usuallylittle variation in the number of major rings within a sample or lot of annularl
mination of'five fasteners is sufficient to obtain a reliable value for the number of rings.

of the nalil
fjuare-wire

recorded.

rings are those thread rings in double thread-crest nails where the major and minor thread rings are

along the
the thread
y threaded

Key
12345..

Fi

123495 .0
l.l' P o i o P o P

GRANREENEECHTRE TR

count of major thread rings

gure A.10 — Schematic diagram of the major thread rings in annularly threaded nails
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A.8 Thread flutes

A.8.1 Helically threaded and twisted square-wire nails

For helically threaded and twisted square-wire nails, the number of flutes along the nail shank can be observed by
looking at the point end of the nail and counting the major depressions along the surface or of the cross-section of
the nail shank, as shown in Figure A.11. The twisted square-wire nail has four flutes. The helically threaded nalil
normally has four or five flutes. For special nails and, particularly, for stout nails, the use of a larger number of flutes

may occur
Key
A S
B H
a 4
b 5

A.8.2 V4

Variations
sample of
computed

A9 Th

For helical
perpendic
from the ¢
consistent
which is p

aT =

= Y S
= =
ISSSSSFe St

juare twisted shank
blically threaded shank
flutes

flutes

Figure A.11 — Schematic diagrams of flutes in threaded nails

iriation of the number of flutes

in the number of flutes can be found within’a sample of helically threaded nails. Therefore,

for each nail with a different numberof-flutes.

ead angle

y threaded round-wire and twisted square-wire nails, the thread angle (at) is measured relat
ilar to the axis of thé-nail shank, as shown in Figure A.12. This angle can be measured usin
hrbon impressionbtained after having the nail shank rolled over a sheet of carbon paper. H

ogrammed indine with the following equation:

arctan {7/ [Dr x © x (N/L+)]}

all nails of a

threaded nails should be examined for:the number of flutes along the shank. The thread angle should be

ve to a plane
j a protractor
bwever, more

angle values can be obtained by computing the average thread angle, o, in degrees, using a calculator

where

Ly

arctan

is the number of flutes along the nail shank;

is the average thread-crest diameter, in millimetres;
is the number of helixes along the nail shank;

is the thread length, in millimetres;

is the arctangent.

The thread-angle value should be rounded off to the nearest degree.
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If any variation in the number of thread flutes is observed within a sample or lot, the thread angle should be computed
for each nail having a different number of flutes by inputting the appropriate number of helixes for each number of
flutes.

The thread angle (a7) is sometimes expressed as slope (S). The thread slope is the slope of the line formed by the
thread relative to the axis of the fastener shank.

Figure A.12 — Schematic diagram of the thread angle of a helically threaded nail

A.10 Point length

The length of the nail and staple points (Lp), measured along the edge of the point, extends from the top ¢f the point
to its bottom|end or tip, as shown in Figure A.13. A blunt or dull point has a round peint end, in contrast|to a sharp
point which Has a keen point end. The pallet fastener may be pointless as a result of:shearing the fastengr wire at a
right angle tp the wire axis during the fastener's manufacture. The pallet-nailcand pallet-staple point ghould not
exceed 5 mnj.

Le

]
]
]
'
]
]
)
)
]
'
'
]
)
'
]
'

Figure A.13 £—)Schematic diagram of the point length measurement

NOTE The nmost common type_‘@f)point is the diamond point, a symmetrical point having four approximately eqial bevelled
planes which form a pyramid. Fer pallet nails and staples, chisel and wedge points are often specified. The chisel point is a point
with two majorfplanes forming@™V” and a pair of minor planes on each shank, forming a hexagonal cross-section. In qontrast, the
wedge point hias two copvergent planes forming a “V”, and the tapered wedge point has two major planes forming g “V” and a
single minor plane on.each flank forming a rectangular cross-section. Nail points, intended for clinching, have asymnpetric points
offset to one sjde of the*nail shank. Sometimes these are called offset diamond points. Offset round points also are uged on nails
intended for cljnching. No point nails have a cut end perpendicular to the shank. The staple leg often has a bevel pojnt, that is a
point sheared pbliguely to the leg axis during the manufacturing process. The bevelled face of the outside-bevel divergent point is
to produce an outward clinch or to provide additional penetration, or both, in a thin stapling member. Common fastener points are
shown in Figure C.2.

A.11 Nail-head diameter (Dy) and head-rim thickness (1)

A.11.1 The head of a pallet nail should be flat or chequered and slightly countersunk. It should be concentric or
nearly concentric. The head diameter (D}) is the maximum distance across the nail head perpendicular to the nail
axis. In the case of an oval- or square-shaped head, the head diameter is the maximum measurement, as shown in
Figure A.14. They can be measured, using a micrometer, to the nearest 0,025 mm. This permits the determination of
the nail-head size by using a metal gauging device with a number of nail holes representative of common nail-head
sizes. If the nail head can be pushed through a nail hole of a certain size, the nail-head size is smaller than that
representative of the particular hole size; and if the nail head cannot be pushed through a nail hole, the nail-head size

10 © 1SO 2002 — All rights reserved
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is larger than that representative of the particular hole size. Other gauges have a graduated tapered slot, which
permit measuring the nail-head size by moving the head along the slot until the largest head diameter cannot be
moved any further. The gauge marks at that location indicate the nail-head size.

A.11.2 Collated nails often have partial, that is incomplete, notched, or “D” heads with a‘semicircu

portion of

Figure A.15. The head-bearing area of partial heads should not be smaller than that of complete heads

nails.

Key
Dy M

Figursg

A.11.3 T
shank axiq
be without}
thickness

Dy
I

Figure A.14 — Schematic diagram of the nail head diameter measurement

he head omitted during the heading process, to allow tight collating of nails in strips or coils

Dy |

i
)

A.15 — Schematic-diagram of an incomplete or “D” nail head showing diameter meas

AXimum measurement

hould be'such as not to result in rim failure during driving of the nail.

ar rim and a
as shown in
of same-size

urement

he head-rim thickness is the thickness of the peripheral part of the head, measured parall¢l to the nail-
, as show in Eigure A.16. This is measured, using a micrometer, to the nearest 0,025 mm. The rim should
any cracks which can result from improper forming of the head during the manufacturing pro¢

ess. The rim

.
I

Key

—
-

H+ Head rim thickness

©1S0 2002 —

Figure A.16 — Schematic diagram of the head-rim thickness measurement
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A.11.4 Every nail should have a fillet at the intersection of head and shank, as shown in Figure A.17. This curved
intersection should be specified by its radius. For stout as well as long nails to be driven into dense members, the
fillet should be larger than that used for a light nail, in order to prevent separation of head and shank during driving of
the nail as well as during load transfer from head to shank.

4

F

Key
F Fillet

Figure A.17 — Schematic diagram of a fillet between the head and shankof‘a nail

A.12 Staple-crown width and thickness

A.12.1 Thq width of the staple crown (I¥¢) is the distance measured along the crown including the stagle legs, as
shown in Fighre A.18. It is measured to the nearest 0,5 mm.

We

S
—

Figure A.18 — Schematic diagram of the staple crown measurement

A.12.2 The thickness of the staple crown is the dimension of the staple crown measured, using a micrometer, to
the nearest 0,025 mm, perpendicular to the staple-crown width.

12 © 1SO 2002 — All rights reserved


https://standardsiso.com/api/?name=df008d697f9226a84bd22934e633470b

ISO 15629:2002(E)

A.13 Shanks

A.13.1 Nail shank

The nail shank is that portion of the nail below the head to the tip of the point, as shown in Figure A.19.

< /5 [

SN SN NN NS

Key
I3 Ngil shank

Figure A.19 — Schematic diagram of the nail shank

A.13.2 Rlain shank
The plain $hank is the smooth portion of the nail shank under the head, as shown.in Figure A.20.
I2

I NN NN NN NN

Key
I, Plain shank

Figure A.20 — Schematic diagram'of the plain shank of a threaded nail

A.13.3 Thread shank

The threadled shank is the threaded portion of the fastener shank, as shown in Figure A.21.

I I

——

Key
I Threaded shank

Figure A.21 — Schematic diagram of the threaded shank of a helically threaded nail
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