(=]

£ 0|2
7= 74t

o

A =

A

L

=

il
= 4>
rol
1kl

=
=

Development of Manufacturing
Technology of Railway ties from
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SUMMARY

I. Title

Development of manufacturing technology of a railway ties from

domestic softwoods

O. research objectives and Needs

A woods which has excellent mechanical properties as major line
material has been used to protect safety of operation by distributing train
load opposing to train rail as well as fixation of a rail. The life span of
wood can be reduced by decay under worse external conditions. To protect
this decay, durability can be improved by preservative treatment. Creosote
i1s used for preservation of a railway ties. In USA, the life span of a
railway ties treated with creosote is approximately 25 to 30 years while
that of the railroad tie is about 15 years or less produced in korea. The
reasons of these difference in durability are as follows; the quality of
preservation is worse because a tropical hardwoods such as Selangan batu,
Apitong and Vitex which have bad penetration characteristics as are used
in production of a railway ties. And these ties do not have any
maintenance properties by internal decay of exposed pre-boring portion
which creosote did not penetrate although it required to perform pre-boring
for spike before preservative treatments. The domestic railway ties industry
is dwindling away because of advent of prestressed concrete railroad ties.
Therefore, our industries need to develop the economic railway ties
technology using domestic softwoods for contriving vitalization of industries
and creating higher value-added business from domestic softwoods. Nearby

Japan and USA utilize their hardwoods or softwoods in manufacturing high



quality preservative ties. However, we have not manufactured any railway
ties using domestic softwoods yet.

To manufacture railway ties from domestic softwoods, we have to
verify strength characteristics, penetration property of creosote, and
adequate treatment method for our domestic softwoods. Also, we need to
develop new full processing technology to protect deterioration of strength
and to improve penetration of creosote.

We also need to develop expedite penetration of creosote over the
pre-boring area for protection of decay on internal and creosote-impervious
area if it requires pre—boring on site. Thus it is necessary to develop new
compressive perpendicular to grain technology to protect strength decline
and to improve efficient injection method using material characteristics of a
softwoods. Then, we set up the standards of uses by selecting our

softwoods for manufacturing ties based on the results mentioned above.

IIl. Research contents

We investigated the characteristics of withdrawal resistance of spike,
compressive strength perpendicular to grain and bending strength of
sapwood and heartwood for Pitch pine, Korean pine, and a Japanese Larch
to select the most suitable softwood for manufacturing railway ties. Also
we investigated penetration characteristics of creosote for a domestic
softwood by observing adsorption and permeability for the proportion of
heartwood and sapwood depending on softwood species by creosote
impregnation.

For softwood species we tried to verify the most suitable treatment
conditions of depth, direction and density of incising to obtain the highest

penetration levels of a creosote, especially in treatment conditions of the



most suitable high density incising for a Japanese Larch with respect to
development of penetration.

On the other hand, we observed the most reasonable treatment
conditions of compressive perpendicular to grain as new mechanical process
to improve creosote penetration and decline of strength, and to substitute
incising.

From this experiment we tried to establish the new expedited
penetration of creosote as compared with compressive perpendicular to
grain itself and incising by investigating penetration of creosote and
strength property influenced by compressive perpendicular to grain after
principle incising.

We developed the accelerated process to penetrate creosote to extend
length of a ties and to protect internal decay over post-boring on site
after creosote treatment. We developed the standards to use as the
railway ties by selecting the most suitable domestic softwood which could

be used railway ties.

IV. Results of experiment and suggestion for utilization of this

research

In this experiment we acquired very precious data regarding to
penetration characteristics of creosote while there were little about
researches related to penetration of creosote as wood preservatives for
Pitch pine, Korean pine, and a Japanese Larch which are major softwoods
in Korea.

We could conclude that Pitch pine which are planted in great area can
be used as a valuable railway ties because it can produce higher amount of

wood with large diameter while we expected penetration characteristics of



creosote through it are not good enough because it contains large amount
of resin.

we found that penetration and absorption of creosote are reasonable to
meet KS standards for the domestic softwood such as Pitch pine and
Korean pine although it did not require a mechanical process for
improvement of creosote penetration.

For a Japanese larch with respect to penetration of creosote we found
that incising relevant to KS standard (KS F 3005 did not meet the
amounts of absorption and penetration of creosote. To meet the treatment
of creosote it needs to increase incising by 2.5 times of KS standard of
2000 individual/m’.

The results influenced by strength of ties for incising treatment
showed that proportional limit stress of partial compression perpendicular to
grain which is required for a ties proportionally decreased with increasing
incising density and depth. But the influence of withdrawal resistance of
spike by incising was not observed.

Also we found that a Korean pine can meet treatability of creosote
under the condition (depth of incising : 15 mm) which is relatively milder
than that of incising according to KS standard, we well as it can protect
decline of strength.

The results of treatment of compression perpendicular to grain for
Pitch pine and a Korean pine could show the possibility that promoted
penetration and increased absorption of creosote can facilitate full tie
process for manufacturing a suitable process. By applying of compression
perpendicular to grain into Japanese larch which is known as impermeable
one among the domestic softwoods after incising, impregnation and
absorption of creosote are significantly improved to meet KS standard. The

compression perpendicular to grain influenced on the strength of a ties did

_10_



not influence proportional limit stress of partial compression perpendicular
to grain.

The changes in thickness of ties after treatment of compression
perpendicular to grain represented that there were little changes in length
of tie because the ties was recovered by 98-99 % of the original length
after 24 hours of compression perpendicular to grain.

The internal structural changes of a ties observed from microscope
showed that there were massive spiral crack in tracheid of the tie for Pitch
pine while the tracheid of the tie for Korean pine and Japanese larch was
traceable.

We assumed that the promoted penetration after treatment of
compression perpendicular to grain could be attributed by small crack
developed on the tracheid wall while these crack did not affect strength
property of the ties.

The results of deep incising inside the tie showed that penetration of
reached to the spike on the post-boring that achieved reasonable
penetration and absorption of creosote for a Japanese larch which is one of
impermeable species.

Among the domestic softwoods, Pitch pine could be wused to
manufacture the durable tie because of excellent creosote penetration
reaching to the area of post-boring without deep incising.

The strength properties of the ties for deep incising influenced
proportional limit stress of partial compression perpendicular to grain but
not for withdrawal resistance of spike. Therefore, we conclude that we
need to evaluate the minimum incising depth and density how we can
improve impregnation of creosote without decrease of withdrawal spike
resistance.

Pitch pine and Japanese larch were found to be most usable as the

_11_



railway ties among the domestic softwoods. Korean pine was found to be
unsuitable as the railway tie because low strength and material quality due
to many knots although penetration of creosote was favorable. Pitch pine
was found to be suitable as a high quality railway ties because of high
penetration of cresote and no incising, as well as no loss of strength.
Japanese larch having worse penetration and absorption of creosote that
could not be compensated by incising was not suitable to be used as the
railway tie.

To manufacture a high quality tie, it requires minimum 20mm and
1200 individual/m’ for incising depth and density, respectively. However, we
have to approach with new thoughts and understanding for the woods
which can be used to manufacture the railway tie. That is, we need new
and unbiased approach to use high quality domestic softwoods due to
excellent penetration of creosote instead of using tropical hardwood in
Southeast Asia which has good properties such as high density and decay

resistance.

_12_
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