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SYNTHESIS {SYNOPSIS)

U.N.D.P. financed a project, executed by WNIDO
to suovort the settirg up of a section for the rroduction of
wood accessories for the textile industry in Vietnaim (Project
VIE/80/027), 2 portion was subcontracted to RONCONSULT-ICPIL
to select and test 5 Vietnamese wood species in order to de-
termine their workability and suitability for the production
of wood accessories as well as for drawing up the manufactur--
ing processes for these products.

The contract provisions first included a biblio-
graphical study of the -main Vietnamese wood species; this
redearch work was submitted to INIDO - Vienna in 1986, -7 ¥ rd)

Based on the bibliographical research from the
~list of the Vietnamese commercial wood species whica were
specified in the apvendix of WIDO’s terms of reference, the
preselection of 8 svecies (or groups of srecies) was sugges-
ted, of which 5 species were to he gselected for researching
and testing during the stay of the consultant’s team in the
project area.

RONMCONSULT-ICPIL team was in the project area in
Vietnam, between the 19-th of July and 15-th of August 1986.

On this occasion, the consultant’s team togetherxr
with the reporesentatives of the !tinistry of lLight Industry
in the presence of the deputy representative UNDP in Hanol,
drew up the list of the 7 species to he researcined and
teatzd for the above mentioned scope. :

The samples, consisting only of solid wood
species, for the-test vieces necessary for testing and re-
searching were sant to ICPIL’3 laboratory in Bucharest by
the Ministry of ii+ht Industry, Vietnam in July 1987,




Te3ts and research on the 7 species were reques-
ted to be :rformed in the presence of the two Vietnamese

specialir - : for whom CIIDO-Vienna arranged a 2 month “"study- -

tonr® to omania; consequently, testinas started in Pebruary

1988°" ..., resvectively after 7 months from the reception of -

samples.

The conclusions after testing of the seven wood
species showed the proner species wvhich are suitable for the
ovroduction of wood accessories {shuttles, pirns, picking

" sticks) for the textile industry and the main minimum condi-

tions necessary for the manufacturing of these products con-
sequently, from the 7 wood specles which were tested. )

The most suitable snecies for -the production of
shuttles, pirns and picking sticks are conskdered to be
Dypterocarnuz, Vatica, Dialium, Acglaia, Lagerstroemia and
Castanopsis spp. '

This report specifies both the requirements im-
plied in the selection and processing of ravw material and
the processing and sequence of operations for the manufac-
turing of hich guality vroducts necessary for the manufac-
turing of these products.
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I. INTRODUCTION

1. TITLE OF IORKR :

Testina the suitability of selected Vietnamese
wood species for the manufactur~ of wooden accessories for
the textile industry in the Socialist Renublic of Viet ilam.

2. STAGE
Study -~ Final revort

3. ORGAMIZATION :
ROMCONSULT- Research and Design Institute for
Viood Industry (ICPIL) Bucharest.

4., BASIS OF WORK

~ Contract siqned bv UNIDD Vienna and ROMCONSULT;

- Bibliograrhical rascarch, drawvn uw b ICPIL;

- Briefing rcceived in Vienna, 2-6.67+= 1936, by
nroject manager of ROMCOMSULT:

= Activity develonad in the projeact area by the
ROMCONSULT-ICPIL delcgation;

=~ Protocol concluiand in Hanoi 15.03.1985, between
the ROMCONSULT-ICPIL deleration and the represecntatives of the
Ministry of Light Industry of Viet Ham. o

~ Debriefing received ir Vienna, 7-12.09.1986 hy
the nroject manager of ROMCONSUISL. '

5., SCoOPL :

Within the supnorting proeranm nut forth by UNIDO
Vienna, for the implementation of nilot plant for manufactur~
ing wood accessories for textile industry in viet Janm the ela-
boration of some research vork on the wood specics availahle
in this country was requested.

The work aims ag




- establishing the priority and conditions under
vhich Vietnhamese wood speciés arc suitable for manufacturing
wool accessories for the textile infustry. N

- analyse amnd vpronose an irmmrowved technoloqgy for
manufacturing anst wood accessories of the selected species
so that the following shall be ohtained :

. reduction of snecific consurmtion of local made -
shuttles up to the level of immorted shuttles;

. diminish negative influence broucht about by
poor cuality of shuttles upon the textile quality and upon
1abour nroductivityv,

6. TROGRAM DATA :

Within the Union of Textile PERtérorises from Viet
Nam (U.T.E) there are 4 sections for shuttle oroduction lo-
cated near the following textile factories: 8 tlarch, NAM DINH,
VINH PHU and VILT TANG.

Production of the 4 factories is 230000shuttles/
year chanaer type, and other accessories such as shuttle
blocks and picking sticks. = -

The rav material for the production of shuttles
and picking sticks is shuttle hlocks, while for the pirns it
i3 solld wood of Vietnamese wood'snecies.

The tests of Vietnamese wood species showm in the
anpendix to the Contract includes 37 species (Annexl})).

. Based on a »ibliogravhical rcscarch of these 37
enécies and in a co&parative analysis of physical and mecha-
nical pronerties of these species with other snecles used for
same nurnose in Furore, the followina eight svecies have bheen
pre-selected

' - Dinterocarpus alatus Diery (Tra, Dau)

- ilovea odorata (Dao, Kien, Kien)

- Vatica tonchinensis (Lau Tau)

~ Dalbergia cochinchinensis (Trac lal)

~ Lagerstroomla calvaclata (3ang lang)

~ Sindora cochinchinensis (Sepotir)

- Dialium cochinchinensis (Xaoy)

- Saqgernea clliptica (sang may)




Followina the Viait in Viet Nan durina 19 July te

15 August 1986, at taree shuttle sections (8 *arch, Yam Dinh .
and Viet Thanq) and at two scctions for laminated wood (Cau
Duong and Hoa Bink),and kased on the discussions vith reaard
to the avallability of wood svecices for the production of
wood accessories the following seven species have been seieé-
ted for further testing :
Dinterocarvus alatus {Dau),
Vatica fleuriana (Lau Tau),
Lagerstroemia calyaclata (camc I2),
Dialiwn cochinchinensis (Xoay),

- Aglaia species (Goi Tia), : -

- Castanonsis chinensis (Gie Gai),

=~ Podocarnus imbricatus {Thong Wang).

Scantlincs of solid wood of various : sizes, were
recelved for the carrving ot of these nentioned tests in
July 1987.

!

Veneer samples have not been supplied.

Consequently, hased on the sarples received by us,
the following tests have been executed : '

- micro and macroscopic analysis of “rood,

~ determination of rhzsical, mechanical and elas-
tic properties of wood,

- determination of artificial drvinc conditions
of wood,

~ determination of vood bzhaviour under climati-
zation conditions,

- solutions for the improverent of wood aqualitv,

- deternination ¢.€ the o “imal conditions for
machining the wood.

ITI. PRELIMTIWARY DATA

1. PROGRESS OF THE WORK

In accordance with the provisions of the contract
the ROMCONSULT team arrived in Vietnam where, tocether with
the local authoritics, tnav had to select the most suitalle
wood species for the production ofiwood accessories intended
to textile industries followins, that and bazed on the éests,
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to estahlish process data necessary for a pilot plant whioh
shall onroiuce these accessorles.

For this rcason during tho visit in Viet Nam, the
NOMCONSULT teanm held discussions with the reprezentatives of
Iiaght Inlustry ((OLI) - hion of Textile Enterrrises of Viet
Naps -~ and visitad three sections for shuttle nroduction and
tiro sections for nrocessira laminated shuttle blocks.

+ The 1list of factories visited hv the ROMCONSULT
tean: aml the nersons <hich have narticinmated in discussions
are niven-in Annex 2,

Just from the first mecting -7iith the ropresenta-
tivas of MY on 24.07.198%5, in tha nrosence of MIDP represcn-
tativa, the projzct manager proposed a plan of activities
including:

‘ a, Meetings with the experts of Forest Inventory
and Jood Industry with the aim of :

~ Final sclection of wood snecies for testings,

- statina nreciszly the vearly volure of wood
necessary for the nroduction of the accessories; 5

~ final determination of the technical conditions
for the raw matorial for the production of wood accessories
and thn rearly dermand;

- elerents of cost structure for th2 accessories
producnd under the existing conditions; N

b Visitina sections for the nroduction of shuttles
ana vioel accesnories and scctions for the nroduction of lanina-
ted shuttle blocks 7ith the aim of )

' - analysinag the actual production of shuttles and
other wonden acecessories vith recard of tie raw material supnly,
selection, preraration and nrocessine of the wood,

| - equinment and tools usad for nrocess,

- fittinns for shuttics, nirns, picking sticks,etc.,

- analvsina of main oroblems encountored with the
shuttles nroduccd under the e:dsting situation and at the same
time with the noor quality of the shnttles, '

The conditions for carrying out of activities by
ROFCONSULT team in the nroject area result from the documents
drawn vy during the pariod from-24.07, %0 '16.08.19086 (annexos
3 - 3.1%03.8) which montion' in brief tha following :
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) ot = from those 37 wood snccies shown in the annex
‘ T to contracteoncluied hatveen INTDO and ROFCONZULT, “:OLI re-
rresentatives hav~ stated that onlv 5-7 spacies are availabla
' fer the proluction 6f annttles and acceszsoriss narwly:
= Castanopsis tonchinensis (Cia aoi)
- Dacridfia pierr~i (Noanc Dau Gia)
Lacerstroeria- calyaclata (Sang Le)
Betula alnoides-Buch (Canqg Lo)
Anisontera cochinchinensis (Ven Ven)
Peltonhorum dasirachkis (Lim xet)
- Podocarvus irpricatus (Thanc Nana)
= The wood snecies presclaected bv bikliogranihical

research arc not availazble for the nroduction of shuttles-and
accessories (excent for those rentioned ahove).

- Meetines with the ranrosentativegos Forent
Research Institute have nernmitted the consultation of wnod
sarmles onlv for tie above rentioned srecies; a visit to tae
Forest Rescarcin Institut2 was not orcanized,

~ In the adova neriod, short visits to the three
sections for shuttles and accessories Helonaing to textile:
factories & March, fian Dinh and Viet Thane have beaen orcanized
as vell as to the t7o sections for laminated shuttle hHlocks
belongina to the plywood factories Cau Duonc and jioa Binh.

Some of the staterents rale on the occasion of
these visits have beon noted “oun in the anne:es 4 {4.1. to
4.7.).

- From the opinions cxrrossed by Vietnarese nart-
ner we have understood that shuttle »roduction cannot ke sol-
ved by selection of most suita»le zneciass hut onl hr a struc-
. tural change of quality of sorme swecies taecr consider available,

It is vorth mentionine that for the said nroduc-
tion of wool accessoriszs a cuantity of only about 500 ~ 700 m3
of scantlinos should be reauired. This corresronis to 2000 m3

’ round wood, comaxrcd with ahout 2900700 m3 w700d mut anngmllv,
. In spite of insistenca o the PO'CONSUNLT rerresen-
tatives it has bheon decided that test: he carrind out for a
number of 7 wood snecles (see chantey T - voint ),

By the protocol concluled on lg‘huqust 1936 was
specified that for the carrving out of tests gtinulated in the
contract UNINO-ROMCONSULT the Vietnamase partner has to freight




to Bucharest the samoles (wood scantlings and vencer shects
in the conditions of the handed specifications) within the
next tro months i.c. at the beginine of liovemher 1986,

These samnles comnrisine 198 parcels reached
3ucharzsst in July 1217.

They had the followina corposition:

224 .wood scantlines of Dinterocarnrus alaﬁuq Roxb .,

231 wood seantlings of Vatica so.

222 wood scantlinags of Lagerstroesria calyaclata
Turz

274 -r00d .scagtlings of Dialium cochirdinensis
Diayrrn

287 wood scatlines of Arlaia sn.

277 wond s~antlincs of Castanorsis trihuloides

253 wnod scantlines of Podocarvus irbricatus

Th2 sarmles-of veneer sheets wers not shipned
and =7 have becen informeé in February 1988 (by the two Viet-
namese who arrived on the Studv'Toux§’that these will not be
sunnlied.

It has to be mentioned that in the telex dated
N4,092,1087 IIPD reauested tae tests be started after the
arrival of the two Vietnames2 specialists for the study tour-

Is to 2hove said, the tests have he2en started in
Fehbruzxy 1938 after a storace time of mora than seven months.

Durina *his tirmm the wood reached roisture con-
taatr holor 302 and evan 295 heino necassary at the same tirme
to onsurn rzacuras for nreservetion of rmaterial,

In have to rention hera that in the account of
nurhar n° plecns anl dironsions of sanmmles reanived by us
thage cormliad vith the nyrovisions of the contract hut they
have not comliad at the same extant with technical conditions
31oem in the anzcifications with reocard to production of sewnt-
lings (hlocks) by radial and semiradial cuttinas,

2. Teatina mrfrrmed

In tin conditions shom above we have carriad out
the following rescarch and tests ,

a. 'lacrn and microscopic research.

e Tants for deterrination on physical properties:

-~ deterninatien of volwre weiaht for a noisturo
contont of 123, “or the anhydrous state and for convontional;
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= detarmination of shrinkaqge and s=211lina ratios
betweon grain saturation noint and the anhvdrous coni tions
in lonqituitnal, radial and tancential directions,

c.Tests for the determination of elastic and me-
chanical nronertins :

= static bending strenath,

- modulus of elasticity,

- impact bendina strencth,

= cormrxesion strancth parallel to ~rain,

- tensile strencth narallel and -'u.:rwzr;.c’-.icular tn

arain,

~ lonagit iinal rarallel sa2ar, .

= 3plitting test in radial and tanemntial direction

- hardncss test, )

4. Tests for artifictal Arying of r00¢ of various
sbecics and determination of drvine concitions for cach wood
spacies. ’

e. Tests for climatization of wood and Asotermina-
tion of effects on nhwsical characteristics of -ron3 in the
conditions of hot-hunid environrent ind hot-i:- environrent,

f. Tests for irnrowverent of wood ﬂnn;ity pY o

~ densification,

- sur”ace irnramation. after corlats nrocesziac,

a. Tasts Jor vorianillitvy Ly

- vioniny on a cirenlar sa,

=~ thicknessine en a thichnees »lancy (forr knife
cutter 3-indln), :

= moulding (lonmituwdinal ana trapsvrrsal) on a
roulder,

= turning,

= borina on horizontal slot aorer,

~ nortising on a rontor,

The workability tests have been carricd out ool
with natural timber and with densifing wood,

3. laln results

liercvitis are nresentnl uriﬂflv the =ain rasultes
of rc1earch, as folloms
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.-« 3.1. Phvsical, wecharical anl elastic vroperties,

The: results are nreasonted takine also into accomt
the scom-.of rorik anl consecuently re have a crading of data
nhtained. hye comnarison vith the characteristics of the ood
sr2ciaz Tarpninus betulus use? in Romahia as rav ratarial for
shuctle wwolduction.

' The nrasontation of the ahove data cnai:le the
axonac 0f the 'resulis hHr stresses considered as rost imnor-
tant ov shwuctles and »ickinoe silchs,

In this =vav it is considered that shuttles are sub-
jectad to zomression, static beAdine, snlittinag and dvnamic
stresses. il the nicl.ing sticks are subhiacted to tensile,
Twramic »endinde and hardness stresses.

Tha2se resulés have heen suraarized bhelow:

volumn R D (4 v D.2 L A . .
‘:‘:’e.’. qht T ~ (4o Q Q9

kefed AT ¢ o o %R om S
co~ragiiomn N D v C T, A DA P

{(*™a) ) 0.5 27,3 7.5 6%.2 &81.0 54.2 43.1 43.7
rofulus of c " v D 7, A »

elasrlelt’ 13599 16970 1675C 17670 13790 12660 10730 3360

1™a

Statie 4 v c D T, n DA »
sandine TER TET5 AT S 354 A -2 = 5

(“"_.)a) - LT 1340-- 1.0.-1 B A 118.\) 11':_’..) 11—.7 6707
Trmact

henfing R c__ v 1,8 A D L D
strancth 2.07 2.13 06.11 9.1% 92.7% G.07 0.05 0.04
(J/rmz)

nlittine R \'4 C n T, PR A P
(?”’a) 0.21 iioiig \joil’ n.i’s 505’ ao:'i: 3.50 6...!3
Tenstle mam p gy oy, » DA D P

—— - ——

rallel to e - _ o ) )
rrain('ma) 160.4 TEECT TATIS T39.0 15505 111.2 63.8 €7.3

flardness R __ Db c vV_ - L DA A P_
(:Pa) 9.1 150.0 116.8 99,6 52.0 50,7 39.2 18.9
Parallnal-

lon~i kiwvlinal

shear,tan- R n_. ¢C. v._.. 2 DA T, hid
centfal ?21.5 90,1 13,3 14.3 1272 12.8 9,9 T.9
Alrectieon

(1™a)

|
T - D O T G D QOO WP W oD DI T Py T B G WS Y D Gy WP AP T W T i) G gy S TV WY D D D G A D WP S e T B D Y W B D B WD W29 WV w0 w0 oS
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= Dirterocarmus 1latus
Aclaia 3p.

Vatica sy.

= Dialium

= Laadstroerdia

= Castanonsis

= podocarnus

Carninus Heotulus

3.2. Results of artificial drvinc :
For the drving tests the following wexe conside~

red :

- paysieal, rechanical and clastic propertios
of vood species,
- moisture content of samles in the roment of
tests ( below 30% and 2ven 15%2 in casc of Podocarmus),
- determination of drying proper—conditions to
prevent the internal stressag in the wood.
o Rased on t:h'3 drvine conditions doternined by

(1]

the tests, the drving tipne of ool 3cartlings (hlocks) is

podocarpus - 72 hours (Trom 125 to 3% 1iC),
Aglaia and Lacerstroeria - 244 hours (fror 26%

v
!

Dipterocarnus alatus - 222 hours (from 20% fo

1

ptalium, Vatica and Castanoos sis - 484 hours
(from 255 to 123 ¥C).
It is worth mentioning that :
- to ensurae nro~ay Filn artificial drvine it is
necassarv to air dry to a roistur2 coatent helor 30%,
' - accurate drving conditions 1111 be determined
s in accordanca with the characteristicn of the kiln driers to

he purchasad,
- auality of drving denands on the diracticn of

the drying nroccens and on the dryinc equinrent to b= nro rided.
3.13. Rasults concernina wood quality irmroverent,

By carrving out-of these tasts we nave considered
the followina:

-
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~ = o trirution to the aroduction of shuttles
fror. Viatnamesa wnod spactes with inereased efficiencyii
-« ~ achicverrnt of immroverents with the cans and
raterdals that ean he found in Viet lam,
- production of shuttles at lower costs than at
nragant,
i - tae solations nrovoses rast hn checked Hracti-
callr ia swrolaction econditions.
Consamentls, thase solutions erae:
- fdansificatica of mod L 53
scatline: Zhiat havs sravioncly Haen Arind to 12% 7

’
= surfaen irnreqgnation in a hakh at a ternaratinre

nroved such as

- velure welcht increasos by 30 - 743;

- static uféing strenath increases by 21.5-80%;

=~ snlitbt. .o strencth increases by 5-~245%,

Surface immrecnation vith linsecd oil will rokule
in brerozeonie stabilits, inaraase ol wear resistance and-<ro-
dustion ~& 2 hiceh extont af soolincs and rasnactively Lhe risk

o7 r2arns hitehine,

3.4. 2alts eoncarnine wond rorkahility,
_ Y

Tresd tests are aimad to datarmine
= Eha brhaviour of thn saven wond snocies In tan
woridne conditions asine rachines iE 3meads ani tools differ-

ine Trev Ehe existine situation;
= Lhe ‘whaviour o7 Ltools vorking on natural wood
and densified wood, '

‘ T~ results sher Bhat i case of natural wood the
usval tnols (ononatbale L S farcat Kind 07 stoel) can be used.
T d2nslTied vonld can only ue nrochssed hy carbide tioned
“tonla,

d. I",lna_]; o'*i.n_i.(_)ﬂ_.'}_

inalyainag the test results the following conclu~
sions can be draim out :
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4.1. Productinn of shmttles n Viex “an ecan Lo
irrroved evficientls Ly Ionsification of the Victnamaseo -wrnejas
researched hv us, exeartine tha ?odacarwuq anaciae= rhich ean-
not ba used for shuttle nradvction.

Praferencn order is

a. for shuttles:

- Vatica sn.

- Castanonsis tribuloidan,

- Mrterocar~us alatnz,

= Laeorstroaria calvaclata Torz

h, for hohhins:

- Laceystroz-ia calvraclata nrz

- Relain sm,

e Snr nickinc stic
ch

(2]

Rialiw ecchirchinensgis Niare

- Castanornis tribulniles

4.2.. %o irmrove the shmttla oroduction in the
conditions resulted Fror our research it is nacnTiar; to 32t
A nilnt nlant e~uimed rith machiners and tonls corrasannd.-

ine to nropesals mada in £hi=z stad-,

4.3. Por thr ahove »wrhraee it is nacnssary +o
dra7 w standard Lr tachnizal norrz for wwealucots to ha ranu-
facturnd and for rawr materfials to o n3Ad cfadien ~roe hasie

coniitionr for hich juality ~roiucts.

4.4, ™Me onerating ZtAfF maat ko traiaed cren
renard to rroducticn mamarniant a5 tell At ko rachiner ona-

ration ani maintonance.

Notz: ™he labérator" tests have Loen cavwiad out
irn the prasenca of £ho koo Tiaiaamans zpacialists, “r.on Yan
Gian and !'r. Vu Tron~ fuan ‘ric kon': mart 1a a sty tous
ormanizad hy wTM, '

The protocol consornine the ackirdting anrri.d

out L the =2tulv touar 15 shicw in annex 5.
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»

1. Desiem data

. 1.1. Tha follorina nracram iats ~ome out Ffron
th2 docurentation rrceived from PIINN An Viemna :
' - At vresent, the Viet lam shuttle produclion is
limited in four pnroduction units I-2loncing to the Union of
Textile Zaternrises (U.T.&) vhich reaci annuallv an outnut of
230,000 shuttles (chanqer tvoe), out of -hich:

- Section 3 Maxrch 35000 ves/rear

=~ Sectiocn ¥an bhinh 2009) cu/fvear

- Jecticr Tinh P 12000 nez/fvaar

) ~ Section Viet Thane 243900 wpe fenar

™e "3 = areh” an? Viat Than~ gactiens manu-
facture additional 270,000 —~as sivas/orcar, ovt 7 chieh:

- "8 e liprch” B 202000 ~os/unny

= Viet Tharo 30000 ves/rrar

Taa rain rawr moteriol noenssare Tor sTiktls aan-

] rufacturine is laninated shukzle blochs owrolnaad ir 2ha nan—
tions o7 nlrrool factorics Can Mone (fanni) 207 Tnn Niah
(o Th% "Hin Cley) and antural wood Teantlinens; Tor iyas

’ stri-s of Aiffarent ynnd 39n3ins are veej.

1.2, shuttlons 2t wall 25 £hn othar 'enl npoan-
soriez oroduced at rrosent in Viot Jam have a 1ot v @lhil4 b
resneetivaly a hieher consurotion “or 1971 1 clath than ir-
rorted shuttlas and bear serious nceativa {a€1 -ae=s uson
nroductivity and guality o7 %ha textila ~roadvetios,

1.3, The rmarlr v0n1 consws Hinon caclrain~i ag
nne2353r for tie nrdduction of jonl accoinorins iataniad for
the textils inlwustry is

‘ - for shuttless
y 250000 pes, » A0 1vm ok 5% g1 ox A0 fue = 200 m3

- for rirns :
2
s 450000 nes, % 259 rrrox AN P oz AD p o= 100

=~ plcking sticks : informative = 220 m

- e amyy 0 Doy o o

TOTAL 700 m°
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Drmand o7 round =mnd calculated considnrina the raw
material selection conditinns is of: 700 =3 x 2.5 m3 log/m3
zeqntlines = 17502 mg.

Tt is worth nontionina that, although the wodd
voluwe pagassavy for the srocuction is redaced, the suwly of

a1 matarial as well as wook coaver:ion into scantlinas is

-

huttle

N

of ukrost irnortance ke ensure the irgrovarent of tha

~roduction.

2. Dat» concovpinea tost niscnas
2.1, "echnical conditions rasulral for t2sit nicees.

Ta order to ful7<ill =he ohlications of the contract,
vy ieodovae zcu Mlexang vy, DoTac. aancinlist of chardae of tiisy
~ant A lotker on 22.97.12%5 (anmaex 2.2) to the Tinistry of
Ti~“t Tmfuztre of Viet "am to infrrm +40om en the technical con-
Af{tinns to ho takoa into crnaideration in the nreoraration of
tha wond tnast vinces,

mim Enzt ringes ad to k2 nrznarad Juring th=2 visit
af "OToYIIgLY tram to the ~roiect area 30 that the toam could
armartain their conformity te the yrasuirad standard sizes.

mhis reoucst could not he assur~d hacause of 4Aif-
Fapmnt i nct= linkad £ the irdentification of ‘1006 snacles
foyr teatiac so that the test nisces rwre sant to AACVCONSOTLT
onn vear after the Fear 12t the »rojact ared.

Imdnr thezo cenditions the test niecss ware nrenared
AnAd zoni: b “Hnistrs of Tient Tndustry nf Viat .am, tho results
cocnrdA Trem tosks are Adirsctly dntervinad by tihn characte-
ristics of tho scantlinas racrived,

mie Last riasces raceived wero ~tored and conlitioned
in store o7 the Research Tnztitutn, hot:raan July 1927 and

rebruars faen the rescarch —rort heaan.

2.2, "ood spacics for tests
according to the "rotocol sigied on 15.03.1286 in
1amof (annax 3.7) it vas establish~d +hat the followring wood
gracian a3 to ho testad
pintorocarrus alatus (Dau), Vatica flauriana (Lau
Tauw), Laanrstrocmia calvaclata (Rane In), Dialium conhinchi-

nanais (Tan7), Aalata anaclaes (Cof. Tia) and supnlementary
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Castanonsis chincnsis (Gie Cat) and Podocarrus irhricatus
(Thona Hanea).

The 108 narcels recelved from Viet Mam containod
the test plecas in the dimensions srnecified in table 1 :

Table 1 - List of snecles tested

S — S D S G . T S D P S - S SRS Ta e P S G - e Gy e D T G S G e S e W —— oy T g - e —— 5]
pimensional 0.0 ~aces.
ﬁzate Specie specification T3S in
° in e vored coatract
! 2 3 4 5
1. Dintarcecarnus alatus 400 1 A0 x 40 161 20
. Roxn (DAU) a9 x 70 = 710 : a° 190
HON » ) 3 oan an 20
687 x 70 x 70 37 45
999 » 30 w 20 e 20
™I INA 275
2. Vatica 4v, (Tan) A0 % 50 x &0 °5 39
A0N 2 70 o 7Y 137 120
00N x °1 x A1 17 20
680 . 7% = 7N 51 45
300 » S0 : RO 29 29
TATIL 791 275
3. Lagersktroaria calva- 400 x 50 2 69 g ae
clata ™arz (Sanc Laacr) 400 x 79 x 71 124 109
600 2 30 2 20 24 20
580 2 71 ¥ 79 41 361
N0 » 30 v 30 17 20
mOTLL, 272 275
------- GOV S e W T ot SR Wt Gy PP B T GUD T ey B T Bt BoS POT PR s Gk G T B W e Gy WO G T oun D P B G T - ey S = G v = i &
L— —




1 2 3 4 5
1. Nialisv cochinchinen- 400 x 60 x 60 101 90
sis ™Merre (Xoav) 409 x 70 x 70 23 1007
600 x 80 x 80 20 20
6380 2 70 x 70 45 45
/06N » RN x 80 15 20
TOTAY, 274 275
S. nrlaia snecies 407 x 60 x €0 99 20
(roi Tia) 499 x 70 x 70 112 n0
-600 » 80 » 820 19 20
R0 x 70 x 70 55 45
89N x 80 x 80 21 20
mOTAL 287 275
5. Cantarnmiis tribuloidan AN » 60 x 60 20 90 : .
*pC (Caol) 290 x 70 x 70 9a 179
670 x 80 x 29 29 20 .
689 % 79 x 70 A5 45
RaN x W ¥ 8D ] 29
TOT L 277 275 -
7. Pnlncarsns irbricatus A0 x 69 x 60 53 90
nr ("i0acr) 100 x 70 » 70 97 109
600 = 53 x 8 29 29
6% x 10 x N 45 45
809 x 80.,x 35 20 20
™TAL 255 275




It resulis sore small U Sfernncas vz, the nrow.
sions of the contrant concernina Jdivansicnal snncl'tr~tton;
durine the rredaration of test niosces tharde pinar vreh loneg
. hava heon overcore I2eTne the rarnst $n the rezeareh rox'l.,

3amnles hava henp ept fror tUic trit Moo re--

crived acconiing to the standaris get for :nvy ivrinogr ra-

ﬁO"rcn \""‘r-. .

3. or¥ine reathng

Fceordine ‘te Ean taia Dt anad in chianvker T,

itcw 2, the resajrch oYk has hesp gavriad ok Aacsorsin- ko

tha nrovisions of the contract -

U e A O L AR L T T nog

,

R

W the 100 tast nieeas recaiva],
™2 razaarah ttart -san carrinil ent avcorlie o
. thoa “owanlan standanis affiliatedq to the  Int~riational Itan-
dars Oreanization - I ("tandard B2 S P VS By I
337-67; 333/1-82;: san1-72; 15%1-22; 1a3q..09. 33ﬁ~”?r 2517]J~“7)

oxr Aazcordine to techinical neor—j;,

H

2 tasts wrers Corriad on fart ~fasas o faded - T8
Plishine Shrsieal, alastic aes mrchanieal nromartiag, ag -raly
A5 aronortias Sor -iln Frvine @ feopchabkian in eil “arey,

: Por tha +ants ceacrraine svii Tiai~] Irvine, Aan .
siZication ~nd rkaM lier nf o £ha Tendytla wand ricang paeAd
wers in tha fopr Ehn rero vaseivad,

The raiults of £ TOROAYSh oyt ave saand T

in ta%lasg, Alacrams, vhotarea~as NeranTsy,
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L 4
A, TRV AT IINRT DRANEPTIFS ¢
4.1, °"fizrnsconic anAd ricro~emnic asnocts of the
wond tastad
m™An ragrnzconic resaarch vas nerformed liractly orn
20 neqnElins an? tha rmizsaczeonic analysicz on transvarse and
Ineitrina) gactinps Aitainel “rom thans scartlings are gro- .
szl hyreuader o
f.1.1. Dinterccarnus alatus
?:'., P
\o..:o:\fn:.. ‘ﬁ »
{-2-1> o1® T

og b

A — e O
P RYR Il LA
Z"—:-']' et sam '.Z;i;‘ -

£, - LAY o (2

'I;.‘R}.’ ran®e

ri~.1.-Crosc saction of Dinterocarrus alatus

sacrosconia: harldwood aneclas, liciat reddish-crey.
3anunot Aas +inl -bro.m to reddish, brown heart vood. Annual
rinags arn eonarally undistinauizhalle,

rores arc visihle uith the nated =ve, large and
uni “orrlv sarasad. Ther annear: on the loncituldinal cections as
scratehas o* various )nnaths, .

There are substancegreleasc which appear

on the crosscut and drv wnod, as finc and numerous drons.

Visible radf) on the ralial section appcaring as

darker silvar grain, often. bright. .




Microscoric: vessals of various dimensions: se-
parate most often or in nairs as rell, there arc very few
tiles.

Deposiis of coloured subdstances inzile most of
the vessels; vessel elerente with simle werforations, arain
wall thicker than 6-10 micrene, sinale =erins and rulti-ssries
radit (2-7 sories), neterncenous, with 2711; havine Trocuent

denosiis of Drosn substaaces, lencituliral rarsuch:a, rostly

27 ot e

i £fuse mnarencn'ml are lassar roowreaankative.

fu

™e wocd avain is conarally straicht, slisntly
wavel occr &icnally; th2 1001 textur: is rough cow .t And

uniform,

2.1.2, r*7lala sn,

FPlo.2, - Croas saction of Aclaia 3n.

T Macrosconic: nardrnod anacics, light oink-Hrown,

N Non-visible amenl rinqg limit. Visihle nores with the nak.d cve,

o small, uniformly spread.The nores amnear as fine ~cratehea on
the loncitudinal secticn, Distinctiva and vary numarous radii,

Rl R T
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S
. .
T Microscopic : Separate vessels, rarely in groups R
of 2 or 2 vessels, rany of them with reddish coloured substance .
denasits.
Vazs21 eloreats hawve nerforated walls with nu- = -
warons sirsle »unstuvation marks. The wall nrain bas a thicknéss
of rax. §6 wleroas.
Riviayies and rsrelv-uni-series radii, hororenous, -
Afstinctivaly rare3d du2 to the red-hro-m colowr. -
Varionsly .lisnlaraed narenchrmia: rarkel, circum-
vazcnl-or, in strinz, s
T™hn most naranchvma c2lls have rad coloaurad
suhetancns. The o craln is generallv stralcht, slichtly ’
wavad oray S ioanlly, with avarace texture,- slicht de corative
as=aet mn the radial section Auz to the radius denseness and
dis-lay, .
TMVART: Thn <00d taxturzs shovad filament tissue
due to funcus in vessels,

1,1.3. Vatica sn. ' y

Pig.3., - Cross saction of Vatica sp.
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Macrosconic : Hardwood snecies with y=2llowish san-
wood, garev-creenish shadow and yellow-browvn or brom-olive-
coloured heart-wood, with strins or darker spots occaselonally.

Pores are very fine, hardly visible, uniformly
spread, numerous. Thev arvear as fine strins on the longitwlinal
section. Tere are radii, hardly visible -=rith the naked eve;
the radii anrear onlv on the radial section, with brichtor
silver crain.

“icrosconic: uniforrly ennou~h srreoad vessals full
with coloured tilaes (occasionallry hrovm)., Vessel ~lerorts have
sirmle punctuations. Crains with a wall thickness uo to rmax.

8 ricrons, disnlaved hetiurcen radii. Ioterocenous radii, 3-5
series, sorme of than are v2rv Jine, sincle sorics.

The longitudiral wood »areznchrra ars:arg ooth dis-

fuse or discontiavnusls cirevcvascular,
The wnoG crain is strvaicat, the texbtwrr is Ting,

without 2aceorative asnack,

me smell is Virtt)y ayoratic,

4.1.4. Pialive anchinghincnsi= Diarrs,

Pig.4.~ Cross scctior-of Dialium cochinchinensis

B R e tantade o TIEESEL TR R




R s e dituation

. ——— I o e - ®e

Macrosconic: hardvood species, brown-reddish.
Slightly marked annual rinas, nores visible with the naked eye,
small and numerous, uniformly spread.

There arzs white colcurad substances inside most cf
pores. Radius hardly visible with the naked evc.

Microscopnic: Semarate vessels, seldom in crouns
of 2-3 wvasscls, 2mntv or ovartially full, with Lrown-reddisn
substance deposits. Vesscl clements have sirmle nerforations.
Thickness of agrain wzll to max. 9 microns. 3i-serial radif,
sinole series rarely, aomoaanous.

Zore cells have bhrowm-reddish substonces. The
naranchyma diecrlaved in con“luent, horizontal, densge strins,
of 2-3 rows of 2211s. '

The wood crain is straiqht, the texture is fine,
reduced dzcorative asnect due to the alternation of crained
surfazes with »arenchvra strins.

0dourless woos,

4.1.5. Lacerstroeria calvaclate Rurz

Kurz
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Macrosconic : hardwood snecias, light-qrey or licht
yellow-crey sanwood, dark orev or orey-brown heart wood. Slightl
visible annual rings. '

Pores hardly visible., 51lightlv visihle and nume-
rous radii.

) Microsconic: Separate vessels or in orouns of 2-3
radial rors, emoty or with tile., Vessels are variable in dia-
meter, arater dlarcter for earlwmrond and smallar diareter for
late wood (diareter dAimonsions are not cradual). Vassel ele--
rments are short, with nerforated rralls.

T™he crains in nurber of sewan ara displared on
irrecular sur<©aces hetween the strins of —ood parencivra. Fine
radii, heteragenous, 1-2 éeries, siort, -

Cells of radial »arenchvra contain reddiza coloured
substancz2 devosits.

The wood narenchy=a 33 Idlenlavad roztly in nar-
row strins, irrecularl: rav23d, cenrnercting severzl vasiels,

The w00l oraia is straicht hmt also wav: or matid;
the teoxture is cenorally fine, brient, ~31%r aspect, avaraae

decorativz as ell, due to ~rains csvaecially.

4,1.6, Castanonsiz trihwloiilns DC,

P s
4 .- ’..".

, tcf%}',j R v ;

o7 ; _?' o, ;. .' y
TR c:?f:' _5% '.?. v f
o B R

.
L

Pia.6 .~-Cross section of Castanopsis tribuloides ADC
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Macroscooic: hardwood srecies, ysllow-gqrey colourcd .
or vellow-pink wood. Pores of the annual ring are large, visible
with the naked cye, dlsnlayed in ralial rows. Annual rings arc
clecarly distinctive. Sore rores contain briaut suhstances.
Mumerous short radii, slichtlv visible on tha radial section.

Microscoris: microsconic strocture, dense asnect,
Serarit2 nuorerous vessels, havino th? tendenecy of disvlayias
in vadial rovs. Vessals —7ith orovine tiles or ob:turated v
tilez, Jurcrcus, sincle series fine radii nlaces hetween wide
maltksovial radii.

Grains arranc=3i in nacks with thick walls of rax.

7 microas. )

003 varencaynia in continuous trasgerrsz strins
hatireen wide radii.

30me c21lls of tais vrarencunvia contain brown
coloured substances,

Licht 7004, the wood rrair 13 aenerxrally stralcoht,
the toxture is fine, brieat, oaourless.

- TEWMRY: Thae wood has anores and (Ilonnt tissuaz, .

4,1.7. "oxdrcarses irdricatus X
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Macroscopic: Softwood species, white-vellouish vood.’
Slightly visible annual rineas; hardly distinctive limit between
the earlvwood and the late wood. .

The wond qrain is straight, -no decorative wood
figure; there are grain patterns on the tangential! scction,
marked by very €ine lines. .

X Microsconic: Species of reqular structured w .
" traheids with this walls, areolar nunctuations with oval openinc,
single and multi-series homodenous radii, light fine textured
wood.

4.2. Physical, rechanical and elastic

nrorertiecs of the mod tected

The wood samoles selected for estanlishing the
phvsical and rmchanical pronerties have been storad, =rior to
cutting of test nieces, in conditioning roors at 20+3°C tem-
veratnra and 65 + 2% relative air huﬁidity.

The follosina nroverties have been dcterrined:

- volure weicht,

- shrinkage and swvellinc ratios,

- -parallel compression streanath,

- gtatic heniince strengéh, .

- parallzl and nerveriicular:-tensile stroncth,

- loncitudinal-narallel shear strencti,

- resistance to snlittinc,

-~ impact hendino resilience,

- Janka hardness,

- modulus of ~lasticity at flexure.

The shape and siz2 of t~s3t pleces as nll as desicn
procadvre and tent method are in conforrmity with »revisions of
Pomanian standards (annex 1.3) affiliated to international stan-
dards ISO and CARR.

The shape and dimensions of test piecces arz shown
in fiauras 8 vo 16.

During the tests the moisture content of test
pleces has been 12 + 3t.

The ‘test values have bheon recalculated for wood
at a moisture content of 12%. |




The test results are present~d in the tables 2 to
23 which include man and end scale valt = for the wood specics
éxisting in Viet Nam and for 123 MC.

Por tha comarison of data thore have been indi-
cated z21so the values for Romanian hornheam (Carpinus hetulus)
and beach wood (Pacus silvatica) waich are used as ravw material

for the production of shuttles. _

At thé same tire a statisztical analysis of the
establishad factors has been carried out for the characteri-
zation of data variation and accuracy.

The statistical analysis includos:

- arithmetic mean,

- m2an square deviation, .

-~ mcan error of arithmetic rean, '

- variation factor,

accuracy.

4.2.1. ®hwsical nrooerties.

Fror this aroup of mronerties we have determined:
volure watrtt, %ot~1l zhvirkace and swellinco ratie. The Adetor-
minations have heen carriad out on the test nicces shovm in
the fiaq.8. : .

" 4,2.1.1. Volume welight. :
The following hava »een determined:
~ volurm weicht for 12% nois;urc concert,

™ 12
$12 = v I

Lo

- yolumz welcht for ovap Arv wood

no

gf\z_."—o——
~ convantional volure weimit

mo
eo = VrmaX.

The estanhlished values are shovd in tahle 2.

{v

Analysing by enrmarizon the above data vith volw .
uyalrht 0f Fomanian hornkeam and heach wood specina it can ho

fond that:




. i:’ﬁ

- Dipterocarnus specles are,fréﬁ this noint of
view much the same as the hornbcam wood, hiqgher values being
ascertained for the sv»ecies Vatica, Castanépsis and Dialium,
the other three species Lagzrstroemia, Aglalia and "odocarnusd
having more reduced volume weight. The comparison wita beech-
wood is nearly the same. *

4.2.1.2. Overall shrinkaqge and swelling ratios

We have determined by measurements the overall
shrinkage and swellina ratios established between wood grain
saturation moisture and ovep dry wood.

. The ratios have been established for ra&ial. tan-
gential and lonaitulinal directions beino also determined tac
volumetric coefficient as shosm in tables 2 and 4.

4,2,2. Mechanical and elastic prorerties.

4.2.2.1. "lodulus of =2lastiecity iIn static bending

The modulus of 2lasticity in static bonding has
been determined by the test piecés used subsequently for de-~
termination of static hending strenoth (fig.9). The test re-
sults are shotm in the table 5.

Analvsing the mean values in this table it can be
found that Podocarnus and Neclalia species have alastic nrocer-
ties higher than other sw»ecies.

The snecles having the values clcser to the mo-
dulus of elasticity of horaveam are Dvnterocar~ut and Casta-
nonsis. The valur: of wood of Vatica sn2cies is louor than
the valnz of benchwood.

4.2.2.2. 3tatke oendine strengtn,

The static bending strenzth is ywezcontad in 2
table 6. Analvsine the said valve:s it can e Founl that Vatica
and Castanonsis species have stuenoths aiqghier than thnse for
heechwead, the cther snecier having nroparting sinilar to
heechvnod with the excention of Podocarpus vhich ha3z a lourr
value. )

4.2.2.2. ITnwact Handine roqilience

The valuc‘imnact bending resilicnce has leen de-
termined hv test pieces simi’ar witn those for static bending
strength (fig.15). - | '

The table 7 shows the valucs ohtained.
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Analysing the data.in the tavle it can be" found
that impact kending strenqth of hornbeam and hcechwood have
values close to Dialium and Aqlaia soecies.

Lagerstroeria and Podocarnus are situated to a
little low level while the Dnterocarnus, Vatica and Castanon-
sis have hicher values commared with hornheam and bheechwood,

£.2.2.4. Comnrassion strenath

‘e have hetermined compression strength parallel
to arain.” The shane of test niece is shom in the fa.10, Tae
table 8 nrezents the values of comnreossion étrenqth.

- Analvsine the data in comarizon with hornheam
and beechivood it can be found that Vatica and Dialiur have
hicher strenoths.

The valu2 nearnst to hornhaanm is reaistered by
Lagerstroemia, the Aglaia is as ruch a3 closs ﬁo haschwoorl
Podocartus and Dypterocarpus species present nore raduced

values.

4.2.2,5. Tensile strenath

“ie have determined the tensile strencth marallal
to grain and nerrendicular to orain, the latter heina astahlizae¢
in radial and tancential diraction to aroving rings.

‘The shane and the diransions of test nleces are
nresented in fic.12 and 13,

The table 9 shcss the strencths daterrined.

Analysine data in this tahle -rith ragard to
strenatl marallel to aratn it can he found that mean value “or
Tatica 15 in the limits of "omanian Anralear, even hirher, hut
thr ethioy 3neci2s have more reduc~d valuos.

Comared with the haachirood, Locaratrozrmia sho:x
recan values wail2 Castznopsis and Vatica have values which
- exceed th2ze limits, the other snccics beinc under the valuos
o7 b2acawool,

For »nerpmendicular tensile strenqtih it can be foun.l
that beechwond 1asz the highest values of r2an strenaths, Vatizn
has similar values of strenoth in radtal Airection and lower
valuz3 of strengt’ in taneontial cirection. ‘

7?11 the other apecies studied in this work have

lover values,




4.2.2.6. Shearing strencth

We have deternined the longitudinal-parallel
shearing strenqth. The test has ha2en carri~d out in radial
and tangential direction to growing rinas.

The teat nieces used in this test have the shane
and dimensions shovm in the fiq,11, The values of shoarina
strenath are nresented in the tahle 10.

The nronertias of Dialium snecies excecd the
values of hornbecam, the other species bheinc under these limits.
Compared with leechrood thc Lacerstroemia, Dvpterocarnus and
Podoocar-us have strenoth ratios +ith morce roduced values,

4.2.2.7. Srlitting strenath

Splittina strenath has heaﬁ Aatermined in radial
and tangential direction to the crorine rings. The test pi=zces
are as shown in the fig.l4, )

The strenath determined is nrasented in tadle 11, -

Analysing the data in this table it can be found
that strength ratio for hornheam and beesh have values close
to Dialium and Aglaia svecies. Lacerstrcemia and Podocar-us = -
have lower valuzs hut Dvnterocarnus, Vatica and Castanonsis
show higher wvalues cormared with hornbeam and beecirvood.

4. 20208. Hard»'ll‘.."w'ﬂ

The hardness has hez2n datarmined. by Janka methol,
The test niece 13 nresented in fia.l1G. '

The hardnnss has haen eatablished hy hrae at-
roctions (radial, taneantial and transvarsal).

Th2 test ra3ults a»2? nraseptad in tabls 12,

Analysing tha data in the table 1t can He fourd
that Dialium has the highest hardnsss, €nllovwad b- Cantarorsis
and Vatica. _

All these taree smacles have thn hardnsss hicher
or a 1littl= smal;cr than 100 '®a. Tec hormbzan a3 a aardness
belo: this valua. The other Vintnaméee wood snecizs studied
in this renort have the hardness clnie to Iicechwood anl conse~
auently Jnver than horabaor, with the eynention of “adocarnus
specle, whicn has a hardne3s extremclv low., The atatistieal
factors have bezen estiratad for ‘all the determinad nronerties
and the values are nresented in the tables 1320,.23.
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Fig.8. Test pieces for voume weight
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Fig.9. Test pieces for statc bending .
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Fig10. Test prces for parallel compression.
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TARLE 2 - VOLUME WEIGHT OF WOOD SPECIES TESTED

HWood species Volure wclaht (kq/n3) -
at U=0% at U=12% Conventional

-t

min. red. max. n. med. max. min. nec. maXe.
"

- - - v — — Sa - -

volocarnus

imbricatus B1 300 390 450 345 426 476 280 370 450 ..
Diptarocarnus )

alatus Roxb. 670 740 850 752 821 862 600 '640 7290

Aglaia sp. 490 579 650 531 611 691 430 500 570

vatica sv. 675 818 682 748 901 1010 631 736 793

Dialium cochin- :

chinensis - 813 861 949 919 959 1032 753 815 831 ,
Pierre ' ) -
Lagerstroemia | _

calvaclata Rurz 511 565 637 599 653 .720° 592 547 536 e

Cactmonsis

tribuloides ADC 209 911 929 879 952 1002 689 723 837

_ Carnlinus betu-
lus T 710 812 920 770 844 %38 630 G656 730 : o

i oy -

~ e oo o D ™ ——-.---;-——-———-——-——-—-—-—-..—-m——-_—-———--—_~—..———~
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TAPLT S - TOTAT, °F

RTATA

Gr _CORTPICIANT OF 102D SPLCIRS

TRSTLD

Total suxdnkage conl“iciznt of wood (%)

Wood snecias —
‘ lonmeitndinal ryiinl tancantial volumetric

rin. . 1BE DI rin, “el, ax.e  Irin, rel. rax. min. rnad, max.
PodAncavrius ,
imbricatus 3T 2.0 0.2 0.4 1.8 3.4 6.1 4,9 6.2 12.0 7.7 1.4 13,6
Dinterocarpus
alatus Noxr. n.o 0.2 2.7 2.5 4.3 5.6 4.6 8.3 10.9 8.7 12.6 15.2
Aglata S". 0.0 -002 004 3.7 5.0 6.9 5.5 705 Q.G 10.1 12.3 14.5 '

- l

Vatica so. 0.1 N.3 0.5 2.0 3.5 4.5 3.7 5.6° 6.9 6.5 9.3 13.9"
Diadiur cochin- ‘ A
chinensia ™iarre 9.7 0.2 n,.1 1.7 2.5 3.0 2.1 A.7 5.9 6.2 8.4 8.6
Lacearstrocomiz - %) .
calvaclata Rurz 0.1 0.3 n.6" 1.6 2.3 3.4 2.1 2.7 4.6% -
Castano~~is tri-
buloiiaa *nC n,1 .3 0.4 2.7 4,5 9.3 7.9 17,1 11.4 9.1 14.1 19.1
Car~inuz botulu
Ins L 0.1 a3 9.7 4,13 6.9 10.1 7.4 12.5 16.1 13.8 13.8 23.1
Facus avlea -
tica T ' Nl 1.3 A 4 2.1 5.2 7.4 f.A 3.0 14,8 9.6 14.1 21.0
x Nan~oii‘§iﬁq.va1nos dnn ke the marlied tondency of ood o dlstoraicn; atout 93% of the test nieces

ava baan atronalv dlstortail,



CIDL A . TATIY, URLTTIC COSTTTIOLLIT AT Tonn IPRCT I THITED

L e T g e

"ond srecicn
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Padocarnus irbrica-
-4us 31

Dioterccarzus ala-
tus RoxbvL.

Aaqlala sn.
Vatica sp.

Dialiun cochinchi-
nensls Plerre

Lacarstroernia caly-
aclata Xurz

Castanoniis trihuy-
loiler ADC

Car~inus hstulus %,

Fagus svivatien L

c.0 0.2 0.4 1.8 2.9 6.5 5.2 7.2 11.2 8.3 12.0

0.0 0.2 0.7 2.6 4,2 5.9 4.8 8.3 12.1 9.5 14.4
0.0 0.2 0.4 3.1 5.3 7.4 5.8 8.1 10.6 11.2 14.0
0.1 0.3 0.5 1.0 3.6 4.7 3.8 5.9 7.4 7.0 10.3
0.2 0.3 0.4 1.7 3.0 4.0 2.1 A.9 6.2 6.6 9,2
0.1 9.2 0.67) 1.5 .. 2.4 3.9 a2y 3.0 4.8%) -

n.1 n.3 n.4 2.% 5.6 10,3 7.5 10,9 12.9 9.5 16.4
0-1 0.3 007 “105 7.‘ 1102 7.9 14-3 19.2 16-0 2301
W | 0.3 9.7 3.1 5.5 7.9 £.3 9.9 17.4 10.6 16.4

) Total 3welline condficlent vood (%) '
lon~itudlinal - raiial tancential volurctrie
SIn, T red. nAx . wia, et mav. nin. AKX, rmed. min. ri:d. mnax.

17.9
17.0
16.1

9.4

S

o
23.6
37.0

26.6
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TABLE 5 = “OLULUS CF ELACSTICITY OF “IDON S™MCIRT TDSTRD

- W e W ), T T — gy ® T T — T G et - —— - —— —dat

vodulus of elasticity to
Wood species static honlina 1Pa

min. mad, may.
vodocafnus imbricatus 31 6579 3360 a950
Dipterocarpus alatus Poxh. 14989 164590 . 18240
Aglaia sn. 9229 10739 12919
Vatica sp. 11700 14679 15520
Plalium cocainchinensis Pierra 10460 13790 1A640
Lagerstroemia calvaclata Kurz 10359 12669 141393
Castanonsiz trihuloidac ADC 13370 16279 17230
Carninus bectulus L 19999 15609 21970
Pacus sylvatica I 10109 15000 19600

TARIRS 6 -~ STEATIC ATINZNS RIIZTAICT OF “INDD 3OECIIS “NSTRD

D P EEE W T ) E— G - ——— W T D " G - T Gt - et T T i 3 @ G A ey Bt > o 2 - ——e s

Static hendinr racickainc2-'Pa

Y700l snaclies

min, mad. m™asx,
Podocarnus imbricatus 31 58.5 - 67.7 73.8
Dipterocarpus alatus Ro:b, 100.9 °° 112,7 122.1
Aglaia sn. 96.8 116.3 134.1
Vatica sp. . 132.0 154,2 163.7
Dialium cochinchinecnsis Plerra 29.3: 21,9 143.6
Lagerstroenia calvaclata Zurz 95.2 118.5 135.1
Castanonsi~= trinilerides ADC 114,72 146,17 12,9
Carminus retnlus 71, R9.3 142.9 135%.2
Fagu sylvatica L 78.6 110.3 154.,0

. e - e WD o T e S G S Py v O W e B e T A oy WD W T Yt AP Br A B Gt P W G Gt P G e G . G e @+ G0 AT T w > O D
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TARLE 7 - U*PACT STDING PRATIITICT OF 0D 52ECITS T"“?’.".?.D

- - . - T G G . A ML G mm e - W —

“ood Specles

Imact bHendina rasilience

Aclaia sn.
Vatica s».

i/ee?

Min. mrd, max.
bodocarpus irbricatus =1 0.92 0.04 0.06
Dinterocaraus alatus Roxh. 0.05 0.19 2.1

0.05 0.08 0.10

0,07 0.11 2.13
Naliuwm cochinchinensis Pierre 92.04 0.07 0.12
Lager<troeria calyaclata Xurz 2.03 0.05 0.08
Castanonsis tribuloides ADC 0.98 0.13 0.13
Carpinus hetulus L 0.02 0.07 2.20
Paqus svlvatica L n.03 0.0%° 0.15

TA3LE 8 - COMPPRSSTNA STRIN™Y (DPIARALISY, DYNmCTINY ™)

VINOD GRATNY) OF ™MD SOECILS TCTED,

. D ——— - g OV o s T s > et Gt s T W P A W W iy T s S S i S B YIS U W it T o T N oy S Tl U P e s s 7 s s g

Cormmression strencth narallel
direction tn 4nod crain 'Ta

- = e B - S T S — P T o > B o e GO G s §.0 P T P 8 PV A BT e e s e S T R S P P B S e B P e £ e o e e B

Podocarus irbrieatus 71
bi~trrosarrus alatus Poxb.
Aclala 3n.

Vhftca 8N,

Dialium cochinchiacnsis Plerre
nacorstroaria calvaclatx Rurz
Castrmonsis tribuloides 7DC
Car»ninus Detulus L

Farus 3rlvatica 7,
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TRRYL™T 9 oo OOITIIT QUTVISTT OV CIOOD TRTOTSS TRATOND
Tensil~s strength (I0a) _
Wood 3necias y e 1 y
Species marallel direction to hervandicnlar diraction on 7ood arain

wood araln ravial Alraation : :

rin, m g, X, »in, RN max. nin. rad, rax.

Podocarnus irwicatus N1 53.9 7.9 13,5 N.5 1.0 1,5 0.9 1.4 2.0

Aclala an,

Vaticn sv,

Dialium cochinchinanais
Piarre

Xur?>

Castanor il tritmlotidaz

P of
Car~inn] “etulus W

Tarir avlyariecn T,

Laceratrrnaria calvaclata

e iR e memES AR D . W GITE MR W T m e wm e

- - 7 - - Pinterecarnns alatns “exih,

- aee

n3.1 111.” 136.°2 2.1 2.0 .5 1.9 3.2 4.9
37,3 115,17 1°7.0 Y0 e 2.7 1.6 2.4 3.2

4.3

9%

111.1 ]:ﬁ." 1"1-? 1.7 ?0'1 3-1 1'7 202 2.9
1770 147.% 124,70 1.1 2.7 1.6 3.3 4.9 5.0
5% 2 177,14 237.° 1.7 3.5 5.6 2.2 . 4.5 6.8
S55.3 13%.1 T, r 2.9 3.4 5.1 2.5 4.2 €.4
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T’PLE 10 - SHRAR STRENCTH (PAPAJLEL-FOICITUDINAL DIRRCTINT)

OF WOND SomAIRG Tw2TEh

- y E— —— D — T —— — T s G = s e G P B S . " e T D Uiy &+ T T e D T T - - —— > S

Shear streancth,- narallal-loncituilinal
Air~ction "Pa

wood 3oecies

—— e - = - - > -

Padial dirzction

Tanczntial Airaction

Podocar~us imbrk- -

catus B;

Nnterocarous
alatus Tovh.

relata sn,
Vatica 3n.

Dialiur ~ochin-
~inenszis DPiavrra

Lanoratronyia ca-
lvaclata Tnrz

castavomsis tri-
‘mlnicdas *DC

. Carninus ke~
tulus T,

Pacrus 3rlvatica L

Min [ :'@’T .‘!ax. .irn ® 3’85 - ::a-‘:.
6.0 7.7 5.1 5.4 7.3 8.2
6.6 9.0 12.9  11.1 12.8  14.1
12.5 14.4 18.7 11.4 14,2 17,1
£.6 13.1 15.6 11.2 14,2 18.2
15.4 19.3 23.4 15.% 20,1  25.5
9.1 11.5 12.9 £.1 3.9  13.3
13.7 15.1 16.6 15.9 12,6 21,0
a,1 15.5 23.6 13.5 21.5  2%.5
5.5 12.0 17.3° 7.3 15.6  20.7°

P e S D = Y sy . gy 0w TET M T B T T G o+ v Y Y — — S W B - W D T e ) W D e T D WY e > e —— W Vv v S



R ‘ - T, e
i . . R
.q' . » &8
. L
e . LRI 11 = SPLITTINS RROIATMCT OF TN SPECTSS
- '_-_,__*’ - - e ’.'t pliihd ey TR
N ) p " TESTED
Splittiprc rosistaner - '™;
) . Yocd specles -
ocu specles radtal divoction tanaantial directien
» te M )
rin, red. MAX. rina. Tei. rax.
.. rodocarnmus irbri-
e e - gntos L 9.22 .23 2.2 3.17 n,an 3.31
< i Dinrterocarnus a-
latus 2nxh, 0.24 (.46 0.57 0,39 0,51 n.53
Arlata sn. c.22 0.3 .13 .29 n.1n 1.52
T . e, =VAatien 30, 5.69 0.99 1.07 1.99 1.27 1.2}
PO - " ,-? - _—‘ - T ’
AL T S At r0ohin-
e chinonsis Piarre 0.52 N.0" 1.1 n.61 n,a% 1.0
Taaarstroeria ca-
_ t-raclata <ur: n.42  0.57 0,73 n.45  £.37 n.74
P -5« 177 castanensis tri-
— - hulnides A 0.53 £.59 3.97 £.n3 1.17 1.27
o Carninus Hatulue L 0,52 0,29 1.1} 1,01 1,77 1.7
TR  Paras avlvatica T 0,42 0,75 1,35 NEY 1,10 2.F)
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Janiza hardnaess

wWood species

radial scction

taneential section

cro3s section

L
_

.
-

min.

rad,

G ey D T - S WP T T W D — T T T G WD G YD S S T B G B G e B e SR R a THe § &P . .

tes seme oo

maXe.

rin,

mad,

maxX.

min.

med ,

rax,

TESE ST SR S Gt S OV S cu et e O St S S D GNP G0 G R S0v (v D SR GRS W S U0 U S S Sut A G G U WD W G SN G me WP S S G D D G AP 6 S

' Podocarmus imbricatus AT 13.1 18.9 25,1 14.2 20.2 25.5 °  23.6 32.0  37.7
Dipterocarpus alatus Roxh. 41.4 50.7 5%.2 3.8 A3.7 55.0 50.7 87.2 64.7
Agl&ia sSn, 45.0 4902 54.Q 4'-)04 5102 57-4 570‘ 6001 7200
Vatica sn, 76.5 99.6 1°7.1 76.5 09,6 11%5.5 93.3 108.%5 129,0
Dialium cochlnchinensis :;
Plerre 124.0 150.9 176.9 121.0 118.7 172.9 151.0 167.0 19%4,0
Lageratroemia calvaclatna
Rurz 79.0 52.0 62.0 11.0 51.0 Gl.0 43.0 56.0 73.0
Castanonsis trihuleides
rnc 112,58 110.9 127.5 . 0.0 89.1 112.0 104.0 113.3 126.0
Carrinus betulua L 51.4 20.1 10°.9 47.14 31.7 104.1 67.6 96.6‘ 122.,.6
Faqus svlvatica L 31.4 52.6 “n.7 3%.5 54.4 77.6 45.3 63.8 90.9
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TABLE 13 — STM™ISTICAT, TIDICES PO VOTIIVTW 'EiGlT
(for U=12%/U=0%/convantional)
.o Statistical indions
liona ¢ o} e < 3
) specloes Yodium Nuaira- “adiuvr Variation Accu-
value tic fod o na) o ol i i R racy
rodiue of ciont
) devia- aritiaro- 1 3
tion tic moar
podocarmus 426 - 22.2 5.9 7.7 1.2
irbricatos =1 329 .3 5.4 7.7 - 1.4
37 32,4 £.0 9.0 1.7
Dinterocar-us 323 41 .M 7.0 4,.° 2.2
alat‘ls PO:-'}). 7“." - 4:).0 7.0 5.‘ 0.3
. 640" 32.0 5.2 1.7 0.3
MAolaja sn. 611 35.9 6.4 5.1 1.1
5792 37.0 5,0 6.0 1.2
5¢N 31.° 3.7 . 1.1
Jatica s». 322 62.1 19,2 7.5 1.2
211 59.4 10.5 7.3 1.3
73’ 25.‘ '-os 3.3 ')o:
Dialiur ¢gnchiazhi-~- 9359 35.93 5.0 2.7 .7
nansis Plarre n3n 23.9 °.? 5.2 3.9
15 22.° A2 2.7 ”.5
TLacaratronia sa- cirte 2.7 2.3 2.7 D.0
1ramlatks urs 547 2.9 1.2 4,2 2.7
603

- Castannnsis tri- 252 37.2 h.2 3.7 n,7
Milofidnas 1O 211 5.5 ", AT 2.2
» 793 35.2 €. 1.5 n.3
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TABLE 14 - STATISTICIL INDICTS POR TOPAL SHRTIKACR
(RADIAL / TMIGENTIAL / VOLU"®)
Wood snecies Statizticnsl indices
Hedium Ouadra- '—alurm Varlia- hecu--
value tic arror tion racv
medium | of coef-
devia- arith- Fficient
tion ratic
mean
Podocarnus im- 2.4 1.1158 0.13 30,2 2.2
bricatus n1 6.8 1.177 n, 21 17.3 3.1
17.4 1.615 0,29 15.7 2.8
Ninterocar-us 4.3 0.709 .16 19.4 3.7
alatus Roxh. 2,4 n,.ang 0.19 9.4 2.0
13.3 9.320 n.17 5.9 1.2
Aclaia sn, G0 n.72n n.1? 14,1 2.4
7.5 0.7R0 n,.14 10,1 1.n
12.3 1.069 n.19 3.6 1.5
Vatica sn, .5 9.650 n.14 20,3 4.0
5.6 n,890 2.17 14.3 2.7
9.3 1.160 0.25 12,5 2.7
Dialium cochinciai- 3.0 0,4%0 n.15 1€ 9 5.0
nensis Pierre A0 N.550 1,18 15.3 3.1
’ 7.7 n,750 n,22 9.7 2.9
Tagaretroeria calvra- 2.3 n.A4n 2.11 29,0 5.1
' clata Xurz 2.7 0,431 0.12 17.8 .4
Castanorsis tri- 4.5 n,n70 n.19 21.46 4.2
buloiias ADC 12.1 0.319 T,JR 9.5 1.3
- 14,1 2.910 0,54 20,56 3.8




TARLY 15 - STATISTYICAL INDYCRES POR IMNMNITUS NOF ﬁtiSTICITV

TO STATIC NRNDING

- = gn o oo e Wow— an - - - e - —— e e e —— e e - e

Statistical indices

Accu-

. . edium NQuadra- Yedlum Varia-
#ood species value tic error tion racy
medium of’ coef~
devia- arith- ficient
tion metic
mean
_Podocarnus imbri-
catus 31 83350 1177.¢ 392.5 14,1 4,7
Dinterocar~us
alatus Pnih, 1€450 ane .5 2.8 3.7 2.1
“ BPglaia sn, 10730 1278.3 42G6.1 12.5. 4,2
.Vatica sn». 124570 1422.7 450.5 8.7 3.1
Dialiuwn cochinchi- '
nensis Tierre 13790 22720 7 486,23 15.9 4.1
Lararstroerla ca- '
lvacla*a urz 12650 1225.0 417,13 12,1 3.2
Castmnonsis trihu-
loid=s ADC 15870 2127.6 372,22 12,7 4.1
TATLE 16 - STATISTICAL TTIDICTS _FON SmATTC mipriir RESFSTANCE
. tauirfiqu in"fens
1004 sp2cies "edlur tuadra~ cATar  varia-  fcou-~
value tic Arror tinn racy
mediam n*e oo G- 9
davia- arith~ fiecinrt
tiom retic %
raan
Podocarous imbri- '
catus 31 67.7 5.045 1.530 7.4 2.5
Dintexrocarus ala-
tus noxh. 112,.7 7.009 2.340 7.3 2.
Palaja sn, 116.3 11,670 4,220 11,1 .
Vatica so, 154.,2 3.451 2.991 6.1 .
NPialium cochinchi-~
nensig Pi@rrc 124,9 20,740 5.550 15,5 4.1
Lagerstroomia ca-
lvaclata Furz 118.6 13.729 4.345 10.° 3.4
Castanongis tri- .
buloides ADC - 146.,3 15,31 4.P40 10.6 3.3
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STICIL TYNTCRS VAR TPACT ORanTIe

e Ttatirtiecil inliceo
’ood snecles Tedlum Duacdras-  tediwr
valuz tic errox
rediun of
davia- arith-
metic

DAiccarnus iwvhri-
catuz 31 ! . 1.9015

-Tistarncar-us ala-
tus "nx'., n Y10 A I e 1

Tatada 3o, n,eNNn

Tatich s, ) ). 021 3.050n

Dialius ~a0hine-i -
naniizs PiaTea

Inc2rztyea=ia ca-
Yraclata Tuvc

Castanonsis tri-
hlont ies *NDC

SETIONIONL T P2 COOTIETIN G

DAL L NITTTOTTY] TS e SRETY

dtagintkical Fadie s
T tar P Pl £y Fromiy Lot vty e ey
tic orror Fla WFe Tt RN 2 V0 ¢
ratium n*t fLolant %
dravia- arit - i
tion rotic

¢ meeNic 4 # v me . e e - e

NoAgmayens irhrd -
ortve 11

pintoracaysas
alatus "ot

Smlatin
vatica

Dialivr. zochainghi-
nionsis Plaree iy : 1.76 - 1.7

Lararotroaria c3lra-
clnato Vuarz 4 1.05 1.7

Castanonsis &ri-~
huloiitea ANDC 69,2 3.24 N.73 4.% 1.1
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TABLFE 19 - STATISTYCAL LINDTCTS RO DAPALINT, TOUCTPRNTIAT,

SURAR CTRMOME (RANTAT, DITIOTAT, TITTTUIMTAY,

DIRFCTTAOT)
Statistical inlions :
ool snecies Vodiur aadra- cadiom . Taria- foocu-
' valve tic Arror tinn racy
mediur n¥F nonf- 3
arith- ficir~tk
rvotin ]
oA
Dodazarnus irbri- 7.7 1.357 0,217 12.1 3.2
catus 31 7.3 0,027 n.257 1.7 2,5
Dinterocarus ala- 2.0 1.2)1 n,329 Yo o8 r.2
tus Foxh. 12.° 0.739 n,211 7.0 1.5
ralala an, 14,4 1,355 0,247 1n.” .

3 "2
14,2 1.526 7.71° 1.7 2.2

Vatica 3n. 13.1 2,025 n,119 7.7 3.8

14.9 1.842 7.493 11.3 2.0
ntaliam conhin- 19,72 2,332 AN e | 11,7 2.2
‘chiinmmsisz Piarre 2.1 02,992 N.9255% 2.0 4.1
Taaarstreeria ca-- 11.% 1,322 .25 12,7 3.4
Y:raclata Yurz 2.9 1.5 n,212 Vi.4 A,6
Casztanonsis fyi- 15.1 1.0 n.o% - 1.%
loiler *RC 17,5 1.042 n,521 1,4 2.7




TALGLR 20 - STATISTICAL TNPICNS FOR TRNSIIE STRENGTH
PARALILEL DINECTION TO WOOD CRQEE
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Statistical indices

tiood snacies Todi Cuadra-  odiur Varia- ST
value tic orTor timn rasr
medium: of con’- . o8
aryth- ficiont
matic 1
nean
2odocaymus inve .
bricatus 51! 57.9 11.03 2.6%° 15.75 4.1
NDirtarecarHus zla- )
tus Rord. ’ 11,2 15,15 A.49 12.3 A2
r2clala so. 115.8 21.05 £.720 . 17.2 3.9
Iatica <@, 167.9 22,45 £.561 13.7 3.1
Dialium cochinchi- _
nansis Plarre . 86.%5 17.31 4.63 17,6 5.9
Lacarstroenia ~a-
lvaclata "urz 139.0 14.27 2. 46 3.5 2.3
fastanonsia trl-
huloidics ADC 147.5 29,24 7.00 12,5 2.7
------------- .‘“—.—-----—-.’-—-—--—--——-——.- v P D gy o = VY G vy Sov G WY > T v W o S P G W g~
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TABLD 21 - STATISTICMAL IHDICTS FOR TRISTLT 3TING™I
’ DEPPENDICULZAR DTNICTIOT (1 ""N0ND CRR TN
{(RADIAL TMICTNTIAL DYPROTION)

. Statistical i-44gas ' .
. “ood srecles MaJ{ium fnadra- Tacivi: varia- . Focu-
valune tiz arror tion rac
madiue n” corfF- b
arith- Ffieciont
m2tic 2
™an
Podocarmus im~ 1.7 n,229 a.as6 2.7 2.5
hricatns 31 1.4 2.111¢ 0.025 2.3 1.2
Mnrtaryocarnns 2.€ L4719 n,117 17.1 2.2
alatvus Poxh, 3.2 n,43n 2.11¢ 15.2 2.0
rel=ia 3m, 2.3 N.425 2.11 ) RN 1.z
2.4 0.155 n.)17 12,1 4,3
Vatica 3%, 3.5 n 503 n_ 141 14,9 2.7
3.5 2.517 3.132 1¢,.9 2.6
Malium cochinchii- 2.2 Tn,273 n,n7s 16,2 2,2
n2nsis Piarrs 2.2 n,521 9,117 20,y 4.7
Lacarztrraria ~q- 2.4 n,4= N.27% LR 2.2
l1vacl-ta Yurz 1 2.2 2,775 n,n%n 17.5 A,r
Castmon=is tri- 2.7 N.527 ”.117 17,7 .0
bulni.lzz anC 2.9 N.5) 7.117 12,7 2.0
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TABLE 22 -~ STATISTICPL TIHDICES TOR ZPLITTING NWETIRTANCE

(PADIAL DIRGCTIOI/TAICLITIAL DITRCTION)

- - o w SR s S G - - S0 P S S B b . e T v B W . G oy W s S g S e T D G A W W = e v P S G o = -

SOATICTICM, TIDI(TES

Jond snacles Medlur  uadra- ~alium  varla- ~ccura-
valne tic orror tion cy
mediun of con I~ 3
arith- ficinent
. ratic <
nean

Todonarous- irbhri-- n,23 2,832
catus Bl : 2.28 n.440
Dinterocarnus 3.46 S N.N75
alatuas ™oxb. 5.5 ",053
Aclaia sn. 0.3 . ".053

n.19 6,050
Vatina s, 7.82 a.,nan

1.07 5.124
Nialium cnciinehi- ¢.57 7.149
»~3is Tiovre .87 T.171
Teenvratrnsria g2 8,57 2.nen
Trraglata Tnr2 2.5°% 7.223

- Castamontis kvi- o
HMoloisas ADC 1.

2.913 12.56 1.3
9.311 17.6 2.7

6.013 17,6 4.3
0.n17 14,4 2.5
G.N14 1.4 2.9
n,nys 17,0 2.5
1,021 8.3 2.7
n.n25 a.” 2.2

N3 12.2 4.7
TJ4T 12,7 Aot
e.r3c 13.5 3.2
N.121] 1.2 2.4
2.712 11.4 2.5
~.327 1n.n 2.2

O - 5 " —— = B e WP o W = e Bwe. S E Wr wosa®




TARLE 23 - STATISTTCAL IIRICES ©TOR JINTIA IPRDESS
(RADIAL/TANGUITIAL/TRAISVERSAL LIRTCITON) .

. seaticticol inlinns
*tood snacles Tadlue  duadra- taiu— variati- Jsou-
valun tic erroy on coni-  ragr
r~diue oF ficirt 3
arith- °
-matic
mann

nodocarnus ichri- 19.9 2.27 0,514 15.7 2.0
catus 31 20.2 3.M 2.5% 12.3 2.7
32.9 4,23 2.79 12.5 2.5
Dintnracaraunz ala- 50,7 3.75 %.71 g.0 1.6
tus Roxh, a5.7 3.6 .71 2.9 1.5
57.2 2.3 3.73 £.2 1.¢
telaia o, 49,2 5.7 1.14 1.2 2.3
. 51.2 5.34 1.20 12.¢ 2.2
60.1 1.30 n.2 7.1 1.2
Vatica s»n. na,.5 15.59 .71 1+.% 1.3
96.5 12,72 1,62 14,2 3 |
102.5 0,72 2.7 2.1 2.2
Bialium 2ochin-~ 150.0 12.72 2.4 3.1 1.5
chinensis Tlerre 122.0 14,44 2.72 0,4 1.%
152.9 7.75 1.17 4.1 1.5
Taoorstroeria ca- 52.9 - 5.51 n,.09 17,7 y.G
lvaclata Xurz 51.7 5.13 3.714 iz. 1.7
5.0 7.5 1,22 12,7 2,2
Casztanonsis tribu- 110.3 5.84 1.34 .2 1.2
loid=s »DC 99,15 f.0° 1.74 Q.0 1.7
v 113.3 5.9 1,15 3.2 1.0
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In conformity +i+3 the revizions 909 iz affar o
have carried out a sering of cimorimonts fop arctficial Gy~
Ina 0f 10001 test ~neag o the saocies montiona ) in tat2e 1,

F AT Gryinne, the -ron? BL2e03 AV Taan fnilal fap

Artrrdnakion of hohavicur of s - T -~

clivatiz con e

Tvesiv = £ ren” Ea~g
‘rviecez AT tha snigics s
ric® ecat within o ~ilot ?Innt1 exiztiacx
laboratory of ICTIL, 2acn
w3. :
Tha romyvrgtiews

an axial tvoaa Tan,
fer o air . moistoaiacs - s

10 nlatirur: razistancan TYMITENT £ nlamiet s

TAMELT on €52 zovtenl samal- AT s aps -

3

™e 2Xnarironts Says vaan 2avri ol Aant s

woviiions of Poranisn

F‘

TN iy~
a2r Lhan 7 —anthy 311~
ontr ity A yanga Hekeaeq 110

The 3cantlines 1ave Hapen Yotz e cnnd -
2 hw dimengions for_the fellsiine rvine sor it gr-.

- econdition fe.d Tor o+ POOY aneetos tlallye, Sac-
tanonale and Tatica aviae b yotyon rrReiT fn 1T wnsea or
950 Pn/" At 12% ¥C mmad a2 R Jorpan of fiefizoder for Troring
(3imilar to ek 3 n2ien),

- conditien "i9.3 oy the crond 3neziag Notarocar-us
Bavin~ &£42 ynlyme It L cynpace A€ P9n “n/ﬂ? At 127 e g
“ith reduccd dagraz of A1 fficultr for drving (sirilar to heceh
snecies).
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- condition No.2 for wood species Aglaia and Lacger-
stroemia having the volume weicht in averace of 650 ka/m> and
an average degree of difficulty for drying (similar to walnut
svcomore and hornbeam specias).

- condition No.1 for wond svecles Ppdocagmus (resi-
nous vood) having the volume weight in averaqe of 425 hﬂ/m
at 12% C and a reduced dearee of difficulty for 4Arving (sini--
lay to ®ir srecias).

Por the above drving ~onditiens *we have oranarcd
control snecirens {durlicate) rshich have been weiched at the
ocainina and during thsz dryina proceoc for’ assessina the va-
riation in wood moisture contont. .

At the time 0% sampling 'qf contPols we havs prepared
test pleces for the determination of initial moisturs contents
by the graviretric method in accordance with the Noranian
standard ST, In cas: of Ardine ool Aavacinans itk an inttind
~o0iztur2 contents lower than 303 the moistenine of the air is
QD oYY N2Ac2EZ33Y7, B

During the nrocess, the drv hulh ter—eratuvrs ras
constantly rairtained in tﬁo ranee of values establishad “or
the said Arvine condition hv the termarature controllers exist-
ine on tha cor “rol nanels. .

Table 24 shows the dArving conditions anplied during
tna exrerirents and ficures 17 to 23 nresent the diagrams of
variation in time nf moisture contents. Prom above diagrarm it
re3ults that the Podocarnus wood s»ecimens ware driad in saort-
er time that is a drvineo rat2 of 1.17% ~er %our.

The 3ne2ciss Vatica and Dialiurm dried heavinr with a
Aryinc ratic o7 0.9262 »ner hour. .

In 211 the above situations the aquality o€ dry mate-
rial =7as suitadle, without specific drving defects (3nlits,
Aaformations, 3taininegs), the moistura nr1ii~nt wa3 be%vean 1.9
and 2.1%, tae hiochar values heinn neasured at the wool scant-~
iings vith hicher moisture contents.

Tables 25 to 31 nresent the decrease of moisture con-
tent " in time for each wood species depending on it3 dry-
ino condition.

The proover drying condition i3 also demonstrated by
stress test oioces'preoared after drying from dry scantlings
as shown in fig.24.1 - 24.8.

- emma e s = e ——




TARLR 4. DRVTIA OAINTTIONS

I. MATERIAL

Assovrt-

Trecles Sizer -
rent : ci 512

Rtage/MC leval

%

Dry bulb Tims

Condition 1
Yath 7 TPodocarnus 70 x 70 x 5R%0

1.Tnjtial dryinqg
2.Tryine nronar
2% -~ 20
7N % 18
1% - 8
2.7 1ihrium

%¢ h
65 6
65
70
75 63
40 5

TRATAL

v

Coniition 2 l.Iaitial drying 60 A .
2 Aglaia 70 x 70 x 530 2.Dryina nrovoer
25 - 20 60
5 lLagerstroemia 5% - 15 65 o
1 - 9 70 218 Ulo
3.75cudlibrium 49 23

m—n e anws e T . -

TR

WO a (e R Mmm RO GeER @R e

- Sy =y " Y G WS e ED R TR SR S Gy SN Gn e ap T D o GG G

Condition 3 1,701 +ia)l drvina 5% 6
Lath 1 Dynterocarnus 65 x 70 x 4390 2. ing nroney ’
23~ 20 55
22 - 15 60
17 - 9 65 256
3,0 udlibedum 26 —_—
DY , 2006
Condition 4 1.Tnikinl Aryvinag 45 6
4 Dialium 2,0 rzinT nroner ,
3 Watica AR 3 77 1 377 252N 15 .
€., Mastanonnlis Lo =15 5N 436
. Ty - 1IN 5 a2
el lihrdium —
AN ﬂﬁ
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PODOCARPUS IMBRICATUS BL. Fig. 7

- WoOd moishre convent
- air temperature

L]
L

40

30

20

Y9 einjosedw’y JD
= & 3 3 3 4
£IR
\V\ . mg.m
lll.\\ .&w ~ = .
. \.. . .m "
| ,“. o e1R |
. S
'R
© =
2 18
. ~———m———f———{®
-
8 |s
&
5 7
- |
< 18
A B
£ r
w A“
E oo TooiT o
o 2
° |
..m
R 8 = % & 8 D +
. % JUWOD NSO poom

— L




- ¥ g 33 w m.a W;
Elg

_aw.. .‘mim

X34 o I

. Wm M. ._\\ - lg®

£5 | Ia

.nm

2o Is

m w —Ih.—n..:lll..””“”.ﬂll |.l||||lu....|| *m

1

2 g

- 2 e

o E Vs I

— “ m +2
> _

llu e & & 8 R 2 2 ¥ & ® ™~

Jo ddNjpsdWR} JID

!

s S 2 2 s

e} + ' x

1l

70

e e et e o e

'Wl...mnl.lll.l.lul. ——

(e ]
N
o
i
M llllll
3
- '
2 2 8 § 8 = -

% JUdU0D  unjsiow

pooMm

00 120 187 160 90 20
n__,




, — . \ — . M
] % 9Inj0idwe} JiD 2in}0I2dWa) JD 2N .
2 3 3 3 = o e g YA 2 e g kg SMERARL
? | — - . d { : :
=]

!
time (|HR)

330360 390 &0 0

oo,
%0 7D 300 33 360 390 & [450 WP

. Q
€5 N 5 : '
Erse 3 [0 & X !
—el L SIS ~—===3 e Sl .
8 . 1 18 M S-———gfo=imoo3g
o < w <
. <48
m 1 12 & 13
—d = m o
@ 48 18|, Z 18
| .m p # |.M—|..r....l|...|..|...|l.h.luu...nfm W g
mm m r-ﬁ rﬂ w llllnllllllL.mw
I . 1z lal 3 | le
m.m w ._..nnnn.u.n.....uu.hi lg m _ iz
I ™ : 4 |
_ | _ 12 12 | ls
| . R 1=

...=.l. et + +— .J.'L ﬁnh

N 8 "= > - e
2o\.Eo=bum._aw_oE125;

"

264

Zo\ﬂ 8

)
p MLAN P At AsRaa

5
51
B
S
B
A




" 86

STRESS TEST PIECES FMR TilE

DRYING COITnNI,
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Fig.24.1.-Podocar-s irbricatus
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1g.24.2.-Dipterocarpus alatus
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Pig.24.4. Lagerstroenia calyaclata
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TABIE 25 - DRYIRG CONDITTION 0.1

- an anem wnes - ——— —— - ——— -

Species . 1.°odacarpus_irbricates DL
Control __ __ ____ ___ Svecimen 1 Smecimer 2 T

rver dnitiad C YT A
Recredusticn rate(e) °.094%057 2.0€20213 .
Tine (W) Ueleht(m) C(3) Teient(n) o) -
1 1725 11.73 170 17.1 Dring vronar
24 1719 11,32 1767 13,95 ~2s0 and gulek
48 1633 9.38 1741 a,54
64 1668 8.10 1771 5.2%

TARLT 26 - DEVTES COSNITTYY 0,2

Specles_____ ____.____1. Dinkerocatnns ndatnz Toxh. .
Control _ __________ Bamainl_ Sarple 2 . .
Prer.initial v _ 24.6 e 22.7___ . Cantlz drving
Peproduction rate __ 0,044543% __ 0,94435)5 _ iuc £O resin
Tim(h) _ Yelcut(a) T(®)_ __ TTeicht(c) ' () which sweat at
1 2791 24.5 275% 23.7 apv temerature.
24 2742 22.4° 271°% 21.2 Tt iz nec23sary
45 2715 21.2 2500 29.6 to shesk the
72 2501 1.7 256N 17.3  iastallation
76 2557 1°%.€ 2€2] 12,7, aftor 2ach
120 26329 17.8 2513 17.2 Rarge with reo-
144 2618 16.9 2538 1€,1 card of airtight
168 2589 15.6 2562 14,9 ing 2né automa-
192 2569 14.7 2542 " 14.92  tic air control
216 2549 13.9 2521 13.5 Z3Rer3,
240 2532 13,02 2515 12.9
256 2522 12,6 2499 12.1

' MCi +100 . -

9¢

NOTE : Index of reproduction ratele)2




TABLF 27 - DRYING CONDITION NO.2

Species S.Lagqerstroemia calyaclata,Zurz
Control Sarmle 1 . Samole 2 __ e
Aver.initial 262 26.53 ° ° -
Renroduction_rate__5.0354729 0.0353056
Time(h) ‘leiqat(a) "T(%) "Telcht () “1C(%)
1 3552 26.0 3583 26.5 Drerina nronar
24 3476 23.3 3435 23.5 with no Qiffi-
a8 3419 o 21.3 3444 21.6 culty
72 3374 19.7 3402 20.1
96 3327 18.0 3348 18.2
120 3278 16.3 3308 16.8
144 3233 14.7 3263 15.2
162 3200 13.5 2226 13.9
192 3166 12.3 3102 12.7
216 3140 11.4 2161 1.6
TASLZ 28 -~ DRVINN COUDITION VN2
Specles _ _____ 2. Rholata so. e
Control _______ Samale 1 Samle 2
Rver.inftial C_ 25,13 _ | 23.€% - Prvine ocrover
Perzoduction rate 0,9332371 _ 0.3396153 ___ . ~ - ith no di%-
Tine(h) eicat(c) () “eicht(c) YC(%) Ficultv
1 2217 25.1 3120 22,4
24 2156 22.9 394 20.5
43 3122 21.4 2005 13.07
72 3973 13.4 2971 17.1
93 3732 17.9 2915 15.3
129 2996 16.5 2921 15.7
144 2955 14.9 298 14.1
168 2924 13.7 2859 12.9
192 2399 12.4 2929 12.53
215 2267 11.5 2007 11.2

AR . BT G ET W - e D S -G O G O O o R D G at G D WD Y A AP G D = G TS CP — S G Y G ——— e
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TABLE 29 - DRVINC CONDTTION VO, 4

Svecleas 3. Vatica so.
Control Sveciren 1 Snetimen 2
Aver.iaitial *C 26.9% T27.1 er? rntla
—————————————————— it I . kA o+ B 1o fs 1L 2
Dnnwmtio'\ rate 0.92577401 N.N2477247 tha trcnds to
------------------------------------------------------- s~]lie
Time(n) “felcht{r) (s ) elent(c) (%) .
4930 25.9 5123 27.1

24 4864 25.2 509e¢ 3.3
™ 1752 2.7 =n77 2.7
72 413) 33,12 1129 21,2
A £3022 22.3 i34° 22.°
120 47572 21.2 4015 27.21

, 124 4127 29.4 4732 1.2
152 4596 13.3 124§ 22,3
192 4589 19.2 4710 17.5
218 4652 12.5 4722 12.7
249 AS521 17.7 4757 12.)
264 4505 17.3 A725 17.2
232 2574 15.5 4527 17.5
212 4539 15.8 4877 1£.%1
3343 4515 15.9 472 1.3
250 4131 14.2 4212 14,9
39¢ 4456 13.5 4575 13.5
AN® 4433 12.9 4552 12.2)
2125 4413 12.4 4540 12.7

'

T STt vt e - D S R -
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Table 30 - DRYING CONDITION NG.4

Species 4, Dialiun co~rinchiasncis Plorre

Control Snecimen 1 Snncimon 2 Verv geantle
e e e e e e e a 71N Lo 32
Aver.initial ¥C  24.5% 264 rrinc becau

- —— > O = . O e S - o T M S b . G5 A S e S e

- - -— - high density
Penroduction rate 0.0336668 0.0336668

e and existence2

rime(h) 'Jeicht(g) (%) weight(g) “C(3) of gormes and

1T T T 3ees 2405 3143 25.n Mineral surstan-
24 3659 22,2 3707 24,0 %%
s 3645 22.7 3671 23,
72 3€21 21,9 3659 22.2
95 3585 20.7 3626 22.1
120 3558 19.8 3585 2.7
148 3541 19.2 - - 3558 19.3
169 3520 18.5 3538 19.1
192 3403 17.6 3517 18.4
215 3473 17.1 - 2499 17.8 -
240 3460 16.5 3459 15.8 .
254 2443 15.1 3454 . 15.3
202 3438 15.6 242 15.4
312 3417 15.1 2413 14,9
215 . 33°5 14.3 3327 14.1
260 3359 12.8 3158 13.4
LY 3242 12.5 3348 12.7
49° 31321 11.° 2127 12.9
216 3319 11.4 1224 11.0

- g B > s O D - Y - T > v O o = - o - - > T D G G G e S G e P X




TABLE 31 - DRYING CONDITION NO.4

Soecies _.E, Castanonsis tribuloidas Aoc-

Coatrol Tsamle 1 Gawela '
Avar.initfal ¢ s we
menroduction rate  9.0176292  0.0277777 o

- ——— . D - D W ——— . - - - W T Gy e g W - D A e . W - T - S S S

Time(h) ¥eioht(c) “C(3)  “eicht(a) C(3)

- > g D T D e D S P D G AP - — - - - s A en s - ——

1 4482 24.0 4500 25.0 Verv ~entle
24 4426 22.3 4424 22.9  Arvine heeavse
12 1273 21.1 1274 1.7 AF We: Samsite
72 1351 230.5 " 4370 21.4  an¢ tronds of
a6 1332 19.7 1190 19.7  solit
120 1213 19,3 . 4298 12.4
144 4310 19.1°° 7o) 12.9
158 - 4205 13.4° 4259 12.3 _
192 4260 17.7 4237 17.7
2114 1249 17.4 4223 17.3
240 4224 16.7 " 4188 - 15.5
264 4299 16.3 ° 4134 16.2
200 4188 15.7 4172 15,9
212 4177 15.1 °  A415¢ 15.3
334 4165 15.1 412 11,9
250 4122 12,2 4120 14.5
234 4093 13.1 an7s 13.2

417° 4075 12.6 4750 12,5
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From the tests and experiments it results that drv-
ing conditions considered hercwith can be apnlicd “nr the Arer-
ing of the said Victnamiic wond snccies proverly and without
defects. - .

The dry wool pleces have registored a dimensional
variation when remained in either drinr or rora hurid enviren- )
mants bhut these are belor the nerrmiszsible telorane~s (undar
1.5 rm), - )

The dryinc conditions alahorated ani axmerience: in
laborator conlitions mast he testel in nronzstion, in the ar-
inc rlants, and wvith large quantities of materials corresrond-
ina to loadine canaclity of driers since some 3ifferences mav
aonear hetwaen the results obtained in “roéuciion and rilot .
nlant conditions reacardino the affactive Arvine tir= and +hao
Errin; ~alitins-, 3~ neskh as the cceo? matarial mac tava sitruehEn -

r»l characteristice Ai€ferina from th2 ratariale racaived a3

~amles,
Per prooer a~~licatison ef Jre-ine scnditions &ha :
follorinc st@n3 arz nace<sarv: - .

a. utilization (nra2f2rablyv) o€ autoratic air conirol
svste~3 in th2 dAriers, -

b. orcanization of a laboratory nrcmarly emuirrad,

The dimrensional variation of wrcol niecez can Heé c ’
reduced dv observinc the “ollovine stens:

a. drvine can he annliad Jem o 173 Tinal relscurs

comkbnnt, .
He Arv niecz23 must e ztor>t ia 219327 3anac0ns i

li-
hrium moizture of wood A=aterminnd in roalation -rith £he cli-atic

=

taraaratar? a1l relative alr su-i2it: corrosseadine e ora

conditions ~hera the nroiuct i3 to L2 usal,

5.2, Conditionine o° L2 Jryv -rand oiaces

) A il ———— -

The behaviour of tne wool 3pecies renticned in this . .
reovort under th2 clinmatic conditions soecific to Viet Wam (rain
and Arv season) has hHeen aexrarincnt~2i in a climatic chartber C .
whare tie resnectiva condition3 have 522n sirulatel.

The first condition has een exonripented at alr ter-
peraturos lvth hetween 32°C z2nd 26°C and 99% relativa air huri- et
41ty for a nariod of 168 hours. 'The zecond condition has he~an '
exnerimentad at 36°C temmeraturc and 235t relative air hurdéity

for a period of 162 hours.T¥e results of these experiments are - . -~ .
given in the tahbles 32 and 32.1. L

it

w— ’ coT T \— it oot 4. S o .




TAPYE 32 - QILIMATTIGATTIAN TRIDER TUMTN GO INTTTONS (A)

MAapiAay s 1 = 3670 '
A tre B 0 I 3 on melative atr huridity = 974

D G wB W GG TR TR UG GRS LG G5 G SEam S we U Gea W G W Tt a8 Pt a: e 4 M am ¢ MY ew s WS BRI C® i @ RS Y G TS R e NI A W G D G A S G G i D D S R G S A D M T S G PGP G M N S GS N MDD bGP WD GO AN G

: A TRITTYAT, DADRAMIT DG FIUAL PAPANRIMRS /DIFTFERINCES Remark
Wood specias Yelght Siza and volura Volume Vols- i wlze and volume Volurme "ols- M vie o
' g crv * weloht ture rt cm3 valeht ture o
' q/ecm3  con- c/en? son-
+ant tent
S -~ %
Jinterocarmus 117.5 G6.M7x4,N5x6.05= 0,793 12,2 127.7 £.2Ix4.N7Tx6.28= 0,713 22,03 9.83 10.3 Surface
alatus Roxh. =14%,24 =)%9,24 ' exudati
"due to
gonorez
Aclaia s, N0.% S0 IRANRG.N4= D, RY1] 2.5 174,77  6.33¥A4,N08%6.0%= 0,607 26,26 16.76 13.9 Dohavas
, TlA9.3) =190 .64 well
Vatica s-., 123,92 S.9N%4.07v5,.05= 0,905 12,1 147.,0 §.70%4.07x6.32= 1,915 22,32 10,22 12,2 Fino sp
=1*7.74 - =152,43 on pith
- rays o
Dialium cochin 136.5 6.07%x4.07x5.04= 0,71% 11.5 143.6 .17%4.07x6.2%= £,942 20,29 3.79 12,1 Flight «
chinensis =143,73 : =157,.70 formati
Plerre of the
' . . Cross
. . tion
Lagerstroomia 107,23 5.072:2.30x5.901= 0,600 11,3 115,F F.1%4,05%6,10= 0,751 26,13 14,83 13.6
calvaclata =)*6.77 . =111,03 “ehaves
Xur= wrall
Castagpics B4 NPR N ALiIxd,10x6. 2= : : Nanaves
trihulntiazabpt 116,) =100 00 n,774 17, 1IN0 =1"7,24 D720 8,24 12,96 13.4 .21
Todocarnus Im- 6300 CARALLSI0,35= 0,40 N T4 T.1%2.00%x5.40= N, 7) 27,49 19,33 11.3 Pina sp
Hefatnz 1 =115 ,1973 =157.69 on pith
rayss



TABIE 32.1. - B. CLIMATIZATION UNDLit DRY CONDITIONS AT A TEMPERAT

To = 36°C AND RELATIVE HUMIDITY

= 30%

wbad
Waod spoctos

'li;iﬁ!'!!?i‘i§§'551

INITIAL PARAMETERS

g/cm3

ume Volume Nois

weight ture
con-
tent

g/cm3

plét-zooa:pns
alatus Roxb. 120.5

Aglaia sp. 92.2

Vatioa sp.
135.0

Dialium cochin-
chinensis
Plerre

La troemia
; aC lata

'SR b DA S S
B3 E LT
Castanopsis
frikuloidesADC 3)8:0

Podocarpus
smbricatus Bl 635.3

144.8

106.0

6.05x4.15x6.05=

=]151.90 0.793

6.04x4,11x6,.05=
=152.18

6.04x4.08%6.02»
=148.35

0.606
0.910

6.02x4.18x6.02=
=151.48

gs:c.xyxs .02e
.‘ w2l 0.6‘98

6. 0‘84.1286.01-

‘ cOSX‘o 14x6.07=

0.789

0.430

12.2

12.1%

gon-
tent
L

-’wEIEEE15Eﬁr1Eq;1EﬂEiiF1&ﬂﬁiﬁ'ﬂ5!5='ﬂt!"sfl"'
m weight ture M.C. weight

s g

$.94x4.15%5.96= °
=146.92 0.778

- $,98x4.10x6.00=

=147.11

5.94%4,08x5,93=
=143.71

0.604

0.898

' 5.93%4.17%5.90=

0.942
6.00x4.,17xS5 .98
«149.62

5.92x4.11x5,.88=
=144.11 :

6.01x4.13%6.00m
-1‘8-93

0.690

0.770

0. 420

Surface exuda-
tion due o
gunmyresines

Behaves well
Fine opliti e‘
pith rays
«J
v 3
Pine splits
on pith rays

Pine splits
on pith,giyl

Behaves well

Behaves well




The wood sgantline that rerained in the charber, in
a warm-humnid-environment (see conditinns A),have increased in
. weicht by 8.7 to 17.93 comared vith taeir initial weiqht, res-
vectively,the increaserment of moisture content b 5.8 to 19.4
denandina on wood spmecles (see tahle 33).
Table 33 - INDICTS MR THCREAGE OF 2NISTHDT CONMNTESMT
AND ¥TTGUT '

. v <o e~y RA
noe Snecies fn 0(3) in oicht(a)
1. Dipterocar=us 2.32 £.7
2. Aclaia 15.76 15.3
3. Vatica 10.22 t9.1
4. Dialium 9.79 3.8
5. Lacerstroaria 14,83 13.3
. Castanorsis 12,7% 11.5
7. Podocarms 13.32 17.2
g P S

The wood scantlina that reorainad in th2 charder in
3 rarm-3rr amvircnaent (cna eonditinng 2) Ravn acrnasa? in

. roisture cemtent b 2,5 to 6.7% concomittant with tha decrease
in weicht 2% 2,2 to 5.2% commared -+ith their initial wecicht,

33.1

denending on wood s»ecies, as can he seen in table

Takle 33.1. ~ IZJICLS TOT DICREASE "I 1°0ISTURD
COUTENT AND "THIGHET

crt. T degranie mcreezs
no. Specias In “m(7)  fm oicni(?)
............................. et e o s o e et s e ek
1. DRintarocarrat 5.72 .l
2. Polaia 31.92 3.5
3. Vatiea 4.9 4,3
4. Bialiur | 5,33 5.9
5. Lagerstroaria 2,52 2.2

’ 6. Castancosis . €.57 5.9
7. Tolocarmns - 1,47 4,1
......... e v o e e e e e e e 2 0 e P e e 0 o

The above mentinnod indise=s chow that thiz2 s~acles
Podocarnus imhricitus and Acl=ia sn, nresaented the mnst varia-

tion of the moisture content and weicht.
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THE TECHNICAL REPORT

6. Methods of improving of the wood for
production of shuttles and wood ac-
ocessories

6.1. Densification by pressing
6.2. Improving the wood characteristics

by densification y -
6.3. Wood impregnation - -
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€. METHOI W IIMDPAUTNS THS IN0DR 'R PPODDCTINT AT SIS

AND I, .. PCCnOSORIND

6.1. Donsificaticn »r »rassinc

To im~rove the nhreical and machanicenl rrrarantaris-

e
)
3
4
-

tist 0% t12 "0d scaitlinas rars deanifind nocen » o aiae,
34

into coniidaration a asnzi“iz voriine tir-

The volurms weleus o7 the reod matorial »s ~etimated
so as to be about 0.390 r_r/cn3

-
ranaing hetwean 0.500 and 0.790 afar” and about 1,170 ~fcm

for "'o0d snecis aaving A dens3ity

. 3
for svpecies having a density over .28 a/cm .
riraras 25 to 37 =nd tnblasz 34 to 37 et initial

1" £y A3v.~aninns 4" Ea "“-\_fi‘:"_‘,", N L 11 A T R LR S T

aine Aiacrans far £ <ix fon? snecins fron Tiod oty T TTonT

seaningialine anchincinsnzis ot ek Gesani

v

Mhe unlurma coaicht ( g Y} i Amkalisiel socowdlirne O

n .

n 3
€ = —F— (c/cn))
n

[}
v

m = the =micht of thz scanflin~, in o ot

roirturs ~sontont

v = wolur~ of g3antlire, dro o o2t - coalflo nnne
“ar~ contoat
My Final ERiznaic (afhev -3t Ticotior) Tt

3zantline was about 42 T, corres.maliac ko that oot T uioLo
nrasucn thoe shuttlas,
ror i askination o7 k& fadtial o e (v i) »F

#3. acantlines, Tro- iiles R ELIRTTS B e TR S A

Farmira? damante 5rall ramallh, e TATearciea Toroats Loalilior G
. -
cxn
2 e——e . o - (!-;}w)

.kgl gj

1 = {aitlal valnrs o ieat of o, in ey

¢ ;
e = final volum: walehrt of “roud, in e
h = final t'ickness of scantling,

L e e e e o e .. e A gra—
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ool dcnslfication was carried cut in a laboraterv
sinale daylicht vress with the dimensions of heatina =late:: of
500 x 509 mm,

The deasity of tha scantlings of thc wood succic.s
to b donsified was »reviouslvy A=Larminal. The initial thie™-
nass uas astimited derending on tiic donsite,

E

men scantlines ware -uk toecther in adevice -

R vk 2 RS E LNt AR

-

atallin Spaeosart (G Sienys 1) oon
aret,

g SpamoworV vravank: kb 2 dafersanions of
c¢=nt1iﬂvﬁ: t11 wael ig Jan~ified onlre i Ao BEhiaTanTe e oo
fien. Tae thickne:s of the Traweiork iad Loz RN A N
than the final thickaness.

e
“‘hen faedine th2 Trass, the bomaratire of £ aat
1

Ve syaan 2laceT oan T s Tne s et U L T

a - - = . . . - .

T Aagfonct, o Ratmizwalurt ces aradialllt TRLTIT AT o0 7 hea
1'. ~'(‘~'(‘
.

3eantlines crre hoaskad 2t a constap® owIssar: LoOv

a~out 30 ninumizs, thep tha ora2=suara s val-nl v
10 da?/nrﬁ and was raintained for abouat &7 ninuias i1l the
vonl ~izecan reachked £h2 Tinal thichnise. ot “his o coemoanT Rl
Are3eurs tms roducsd dom to 29- dat/erT tal b amazing

o€ wlaten ez stomnxl, .

™2 taszt -7a3 ollored ™ ~aric! o7 .conlinT 2niny
Thz t ras <ollora 7 a ~ricl o7.¢C X

—

1 3~ 33 2@ttt yo~sankivelc ~ir conl

meamsurs oF 8

{ar in thi= sana; £ e ~dicss weT@ tamt Lr hht ewmees Ty

ateat % Ceurs (£111 €52 noxt Tav).

Moy arezaiae Aiacyar varies Tamomiias om Rt o

gf+r and peicture content 07 secantlinrs, Y

Syniaurr: are ~ztaRlizhed acenrdiag to £he Tovrralas
S )
2

.)ﬂ'. = - 3 : ("”111:”:‘7 )

cC

hera:
T = myossur? At the »Hressare caucs oL thn Hrain,
(Aaifram?) ,
» = nressura onto wood niasas, Jad/er
€ = tokal =nr©ans of ond *‘9012,-:??

se

surfaca of nress cvlinders, cr

n
1

. Ee—— . ——— " " T P
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WOOD 3PECIES : DIPTEROCARPUS  ALATUS ROXB.
MOSTURE CONTENT: 3%
PRESSURE DIAGRAM  Fig 75
—— PRESSURE
— TEMPERATURE
| |
m -T . ....v.o
/ | \ {10
) - 410
| - - |
g 5
: &
g 5
h 8 A
3 % ) time (miny
© DIMENSIONS AND VOLUME WEIGHT
Toble 3
E?rlmensions (o) -4 ‘olume weight
length | width  Jthickness g/cm3
NTIAL | 48 | 685 | s70 | ase
’ FINAL 498 696 | 428 1,167 |




W3J0D SPECIES © AGLAIA SP.
MOISTURE CONTENT: 10,5%

PRESSURE DIAGRAM  Fig.26

== PRESSURE
e TEMPERATURE
‘ | A
100 + Y0
/ \ +130
| 120
o
|
m ——— e el
o
£
9 §
g @
S . g
e} - ' - [k
4 §
' £
e — + it : .
0 0 60 90 time (min)
DIMENSIONS AND VOLUME WEIGHT
f Table 35
| Dimensions (mm) |
'F T : Volume weight
F length [width [thickness g/cm3
nTiaL J s | w2 | o 0590
- o R
FINAL | 500 70,3 Q3.4 Q864
- .




WOOD SPECIES: VATICA SP.
MOISTURE CONTENT: B%

PRESSURE DIAGRAM Fig. 27

= PRESSURE
— TEMPERATURE

b |

100 T A P -uo
- | {120

. | '|
N | ‘
Sop——— O
E | — pe—
S S
8 &
3
¢ K
o- 2 A [l oo - .
0 w éo ' 90 time (min}
DIMENSIONS AND VOLUME WEIGHT
Table 36

Dimensions . {mm) :
_ Volume weight
length | width _|thickress{  g/cm3

-—

IN'TIAL 497 66.5 57,0 0,906

-
—

FINAL | 496 679 | 428 1478

o -
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WOOD SPECIES : LAGERSTROEMIA CALYACLATA KURZ
MOISTURE CONTENT: 9%

PRESSURE DIAGRAM  Fg. 28 ' |

— PRESSURE
- TEMPERATURE
100 + 410
\ 'T‘BO
1120
—— |
|
_} |
S(ot e asm—— ——
L - - o
=z o
8 &
2
@ o
> g
Pl 30 80 % time (min)
DIMENSIONS AND VOLUME WEIGHT
Table 37

Dimensions (mm)

— Volume weight
length }width |thickness g/m3

INITIAL | 498 694 | 570 0,676
e

FINAL 498 | 705 | 434 0,865




5.

WOOD SPECIES: CASIANOPSIS TRIBULOIDES A.DC.
MOISTURE CONTENT: B%

PRESSURE- DIAGRAM  Fig. 29.

- PRESSURE
—— TEMPERATURE

el
% ol

———

temperature

s
o Lressure  daNAm?Z |
°C

30 0 % time (min).

DIMENSIONS AND VOLUME WEIGHT
Table 3B

Dimensions  (mm) ' _
- Voume weight
Jlength | width |thickness| g/cm3
NTAL | 498 | 694 | 76 0,584

FINAL | 498 707 | 435 0937

1!
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WOOD SPECIES: PODOCARPUS IMBRICATUS B
MOSTURE  CONTENT : 7%
PRESSURE DIAGRAM  Fig. 30 ‘
—— PRESSURE
—— TEMPERATURE
1007{ 410
i 1130
4120
I 7
l
50 J
‘t | ©
> L |
_8 sl g
B
5 g
g £
g, Fi 4' — —g
.0 30 - 60 90 time (min)
| DIMENSIONS AND VOLUME  WEIGHT
| . Table 39.
Dimensions  (mm) : o
l Volume  weight
length |width [thickness|;: g7cm3. )
INITIAL 497 660 | 860 |! 0450 ., .
FINAL 497 n5 | 435 ] 0870




Rg.31. DEVICE F

Wood scgnilings

U- section

[ S I

OR CLAMPING WOOD SCANTLINGS

A

T0 BE DENSIFIED

/

/oy

1

— S— S— sa——

s

. hd- ﬂ:?.'5717: . - )

| b8 e Wi v - -

4

bd-/'.ff- 2mm
Ld = ls +700 mm,
kJ'ﬂ./‘f 50 mm.
& n.lss 2V

L= 1enals of the aevice
bd e Willil w o -
Ls = 103911 3! e soantiings

hsf 'flf'h‘l{l?l?afd- o @

A3j« il NE)Y e o o

s s length of clampiag
i Crews.
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6.2, Tmrovina thin wool -.nr:cteri tics =
dznzification

Tha folloring tests have heen nerforessd to olise.
23, a%trr tho qeasiicotica. '

the caaractaristics of the srac
Iator

i
rinaticn of volura =srieit,
(o]

- dat
datormination of =scizkanee to <t pie oo Tivver,
- Aotermination o anliheiac pastonaaag,

;-o.
wle

Suatorriaatica o7 rocilises tn ivaet ot e,

-~ Iy

The anal-rsi= 07 ricroccoric seanok N7 o3t ninoas

a3 Doasn alie anvforead (toa Fianpa: 3%t

- Dinterecarrus : slieiit »nrossin
= Vatieca: verr 31icht “Inforratier a® #i-s3ne,

+ Castanorsis: 51icht d2Formakion A7 #5150,

T3 AYs atana, e orast o7 B8 cqus, nareall - stenarogeac

£ :-j_-_-'ftf ~ inz ~V13. 0 e Rt

P S

td

Y

R
=
¢

» Relata @ Aofornation

-
raving o7 radiut and a 3licht flattanine and cruchine of yai-

[®]

sels; tissuz2 unwmoli %iad

§9

3 n
2 e
J
3
{
0
[
F—l
:.
-

- Podocarpus: da2forration of tu> nost o
som2 of them heinc sanarated fror £he sarrouniine o

tismu2? bHrote: aleae £he radias,.

. Concarnine tac razults of t23bs yomaviins sop~ -y
cical-rachziical and Alecticit charastavictica of wosd n: ik
cherm in £a5las 4% and 41, 2 notica:

= Disterocar-us aud Vakice: 2740y 5 200 fneroenns in
Tk, thn ~raT e rocisbanen cras deovwo g0 Yer B0 34t pe-
slictine pacdstanes ztgazn 170 AT t0nn,
= 27laia and Toasarcironris: ator 2 1) 30¢ incpaa s

in w2ioit 92 handing rasistanes s faerascoed o 47373 aal

the onliteips racisksnes batyaep 994 ~q1 27073,

- Trmortank naeratine o s oanddasl s 311 o0 Tar
Pelsarin ub e Sasic loved Velne ratlior lor comear ks
tha othar ones, the irnreved charscteristics ar: not o Laia

into conzilaration.

e ———— - e —————r i %L A
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6.3. ‘lood {rmr~mmation

Iwnrovina the charackteristics of the wood rmatorial
can »er*alse obtained hy imnraenation, voducine the shriniace»
ang oallin~ laval b usina cortain rothols:

- imnreanatich by irrorsien ot atmospinsric —crose

sure in hot or 201 hatas,

- vaswu™ besrenalion o 2 ST S ok Ko S S Sl
wacnm A’ r s Iines rvraenatios,
Pus to thia lovr ceth nf raoeasar s ~nisront Thn
ctyst natho? Mas heen s2laetcl - immroeuakion Ty iwroarsica at 1
atrosnhsric pressure in a hot nati.
™yis traatment assurcs a hweresconic stanilite

and an imorovermsnt of wear resistance, Fue to the inoreasa of

tha sliinc cosFficient.

‘Frm B A~k tarae> fatanSas v bt Vi = T e -

'
tion aanasits and £13 ahacrntion A7 ¢il salntion Ter ~ath X
~aamdat, athew TanziTicokian, §o 2o caviors LR e ahRotan

far Aanei fied horrhzan (Carsinus ! atnlus).

5.3.1. aw material 2nd awerdliars satcriale wm2d

for tn<ts.

mant nisens 0f Arnzifizd voal fro— thn InUnn

anpaine and rmhea havias 7N o 3T om0 ow (=~:.2 2
wolv-a »n? a2 3ide surface o5 ? iv‘).

Tince2? il havine~
~ .
-~ mnelor vigeo-ubr ot M T A7 23 - 7,1,

-~ TrAac af pafrastion | 1,477 - 1,77)

* -
- Zaneibe at 170 = 2,30 8 00
. [a]
- Traszing ~eint = 170 EO 0720 .

~ Ca=endfication 4r?-u= 177 - 127
- T~dina orafCioiont = 120 - 100
Lipse 2 ndl comtrins liralic =oid (27 7)O3), lizo-
1zic acid (12 - 553), nleo azdis {12 - 257), ~aliiids azhel
atearisr (aHt. 17).
~ White s»~irtt, having -
fiamrahility nnint, *Ha) Soanzchii = 32 - 32°C

.15 = 1.72-3.3% leooendiar en o aroma sul sboeaets




- B

White snirit contains nqrmal naraffine hvdro-
carbons, esvecially 1sbparaffin hydrocarbons, with molar
weicht between C9 and C 12, mixed with nanhtenas ani altil-
naohthenes. ' .

For immreanation, a mixture of linseed oil and
white spirit (1:1 voiume) havinc a flowing time in a Tord
cun (for viscosity determination) with onéhinqs of 4 mx dia-
mater o¥ 13.5 320,
§.3.%., Tha anuirwant A amaratus usal Tor O

UJ

tast ware :
~ imprermatior vat for la>cratory o°F 277 » 77

),

(%)

x 70 = cof stainless steel sheat (Pra'i.fr
-~ enclosed clectric nlate,
- laboratory thermorcter,
~ Ford cup with # rw onanines,

~ gamiankernntio fonhinial Talanas 1 o oanoiaaes
. s
rictine,
- somiavntoratic et 2l el .Y Sovurna

3
6.3.3. “lortine —ethod
: test olaces rars wrichel, Tva?urﬁl, 2*tanlis
in7 £ outer surface and tha volura of 223ch test ciann.

The mixtnre of lizzanl oil éﬂ”‘ﬁLit@ sMrit 1av-
in~ the anvron~riite viccosits 2ras heatal un Lo 05 + 2

.
T™e termerature ras 20t conckant Juring 29
ilz e tast nieees wavnn irmereal in £he ma2th, T Tior 20 un

th t23t viegaes rar? Eatian aut o 21lo Y ozvaarobtior o3

suralaz solntion,

. ‘ Tazn the test 2003 t2ra r2irkael, 23tanlichins
] e |

the abtettinn and adssy-tion lavals/=T and e chicheme-

LAl oS0 S Hae § -l K4 A 0 C LT A o

cafm? 177 T34% T30 1737 T T T T

Tolution A - R v C

so;pio,'m mmmrwmmﬁ’soﬁ
kg/m

Solution ad- A4 DA _—

sorncion 55.6 44.1 29.9 1‘8"‘ m-~m T—l m‘f

kq/m- \
uherg: '
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- DR - Dinterocavous alakus,

- & = dAclata so,

~ Vatica e-.
- NDallum .

v
D
- L - Tarerstrocria
st
n

- Pellocar cus

- Carninu: Hatelns .

SFRer th bosts, Yie Tallacrine vl -

extahlishad

or tasts ial a volus 2trTien
2 2
7,123 ans 0,172 Ar7, 1 tetal serfacs hatzer 2073 and 2037407

- Pazt niacas usnl

and a weicht hatween 12%.3 2n2 250 .

-

~ Anrmarent volura roi~"t hiabman 2,777 Te/InT and

. 1.3 "_..I;g.—.zw Fha Yarema® Tam=fi o wafa,- w-anarat Taa Oy Tamage

L

’

~u3 imhwriecatus anl! e oot far =i na,

Porceee s GY LI AT towaETiva s Taskecs e S 2
. e - - . e » -t o . B - . - .. -

a
3 5 3 - £ P T S b 3
ard 5.2 e/ for *alala, Vabtisa, "azkaron-~ie an’ Nalige,

he 4
2imilay 23 frroonatiecn sahacise, telirean 70T and 7O e

for Lascratrosria vary nanr o £+ valuas for hiewalroan and

- 2 . .
“otrenn 47 and 55 hef+ 0 fer Tedocaroer, §oHioos marcs fhon

thns2 “or “orab-arm,

- ™Ma Yot qrerass solution Votnesbine uas o ro-

cor?»~i for Nirtavesarnus Yt ces 2,€ ard 2,5 Yo/, Tun Lo

e hint ya=in 2ontaent,
fa i

~ Pusyraas solukion o

q
and 537 z/~° "or Tclaia, vabtice, Cra:tano~=i: anl pixliun

ta-

aal”® o7 adsorntien wvaluv: “or horiarnas and 22 ant 77 /w7 Tox

Lagarstroemia ncar to this one Tor hormLear . ™r »olocarrus
2

nr: ar: roce=Cad hiem agsor .tica valazs: 5710700 0,

Tar Tintoracar- ot AL aveorasn 3aIntias -7 aratd o
- ,
at 24,2 - 20,7 o/ (B2 1 mnE) ac hny mamnpda T,

Ty marfarmad an alanat rfaca,

-~ ™A tasts ave

The shuttles having rrofile’ surfacas, Lt i~ nezzgsary to tak2

into conzidrration a [Anal: arsuni o7 L-rwecratios goluation,

Pocaritinsg o £ meonl) s ohibsiand, e oo

ahsezrntion and thn adror—+tion catactty walvas {n cocarison

with those for hornbean 13 justificd by the Victa-~rdse - o>’
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structure which contain to a larce or little extent various
gummy resines substances.

This characteristic;: can be slichtly iroroved
by preheating the wood before its irmmersion in the bath or by
increasineg the irroarsion time.

Tha vacuum or pressure i-oreonation methods hava
not “2en usel Meecause the alvantaraz okhbainad Jo nat Joati-
€12 Sk 2n3t 0f the rnersTpry ovaienant,

nesi

2N

a3 tha hiell cost of th~ ~mainmong, o ie-

[

orocnation srocass involves also syathnsis matarials, which
aave to L2 imarted, hich are rera exmenciva than an eventwal -
ly ir-ortad shuttles,
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7. WORKAARILITY OF VIETNAMESE 700D SBRCIFS

7.1. Goneral

7.1.1. Th2 tests reruirod for th2 Aercasztration ef

-
.

workahilitr of Tietnamnsa ool el pewealsl valuatlia indi-
cations on the charastoeristics o7 mmibias bAnt s s T
ahtainine rpalice sarfaees,

e tols racoHTeanl il foy vrarians svees oot ol b

charastaristics of thesz tonl: arec =Liom in £ 21~3 Zgatiac

130 »~recisely for eaca a7 thair a=Tapt Mo,

~

The nurber of sarmlas “or lavoratorv 2r.~rirents
was not sufficient to allovw th2 Azxtermipnation nf thiz durabi-
1lity o7 the tools (effective workina tire bhetrzen iwe sharne-

ninas and the qu s o7 ritsrial “rocasTs” oii £hato tonls).

7.1.2, T et Tt pests mme Fah T ~2ic]
£ tho 2ztatlizwrant of Ehp nngeTmavr InTioakis-s Tae s sre-

toLbhing, and -righ Ead adte fn ovine, 2

N

3uction of <huttles an
vave 2nlz2cted for thirce tests Ehe 1ngiot Dalscarouz, Yihore-
carruz, *7lafa, Vatica, Lacorstroe~ia and Castans:sis.

A vart ¢f vond ratari=l r-gaivad as zarnl snull
aot Ha taken intn consideratismn “ar e surons: ©F £33, Do
canse of ~ualitv defacts sveh a3 twistad reata, -3y eraia,

Te tests “or the aztahlizh~eat % “rozors=ine conti-
tions hava “wep carried out > t1% Follavine sati~ories of
no-aratisns o

- rinnin~ of wand matavial Tor o 3acrs (ounEies Loansth-
wri 2p)

thickness nlanin~,

~ mouldine,
- turatnea,
- borinoe,

mortisins
The tests have Y“onan carri2? out on dan=17i+d an

undensified 00l material.

!

.

-

s

)



7.2. Rinoning test

This test has been carried out uﬂinq the folloidne
cutting tools:

- plain sa'lades,

- sintered carbile tinned sav hlades(¥g.301)

We have seléctéd four test niaces from- each “rocd
snezies of und>ansified matarial and 302 tezt ~lceas af Jlew
sified matarial -hick haye hezn cut in wvaricus divactiens,

The rinning bv nlain zaw hladas was 4ifficult ocvan
with undonsi€ied wood mat~rial.

In case of densified -700d ratarial the saw blaie .
wear annearsd quite instantancously and consecuantly ire have
eliminated the »lain saw blades from the cufting tools inten-
ded to nrocess the said wood 3ncelses,

' In conclusion th2 cuitdine tools IZor the riming of
these woods rust he tinnzd with-eintered carides and skall
have normad eutting and clecarance anoles h:ut aichier suarmeiiac
ancles~- ’ ’

The. rachine used for this test was a jolnery circu-~
lar saw with hand and semi-mechanieal feed.

- During tha nrocess we have insaect,u the asnact of
vorked feges, behaviour of test oiaces and thz anrarition of
r700lin~3 and tear-offs, -

The above criteria wers considersd for tihe ascess
ment of wnod 3zoa2ciez, d2n3ifizd and cndanzi€izi, 2= 3k¢mm in
the table 42. )

= TARLT 42 - TADIMIT AP UAMSARTLIMT, nTONTIIN Moo

o dorking conditicns: 3500 rom;
54 rn depth of cut
nnterial

Sa blaé Y 1 2 3
Paterial plain sintered 3interﬂc

carbide carbidn
Dimcnsicﬁé
diametex.-x thicknessx #315 x 2-x #300x3.2» §400x4.2x
x bore{mm) x30 x39 x30

D a TS G un D W o D WD W =y Y - -

Namber of teeth 58 54 96

- - o o

- L) - e ovav o -g»

e v
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L =83" shwpening ongk -
D= 490 mm
o 60" mm
b= 4 am -

7

SINTEREF CARSIDE TI/PED JAW
BUDE -

~ ot A '
{::é-:m P.tuwvvﬁem
I W W W W W, L W A
. ]}

i




102

Alternative

Alternative
Teeth type Spring set (bevel (bevel
sharpened) sharpened
Wood " Undensified Undensified Densified
Feod Semimechani- Semimechani- Manual
ocal cal
| Cutting angle 18° 12° 15¢
Sharpening angle 60° 63° 63°
Clearance angle  22° 15° 12° 5.
-snormal to +Very easy .easy to
L work to work work )
W .very heavy +smooth .very heavy
to work -heavy to to work
«quick wear of work .tool’is
. ‘tools rapidly char-
. ged gj.gh resin
Aglaia -very heavy rouch zough"’-’vdth
to work .easy to tear-offs -
e .quick wear work but heavy "to
e of tools with larger work
side clear-
ance angles
om," - the
material
Vatice .very heavy: .from rough .from irough
. to work to smooth to smooth °°
quick wear 088y to .Casy to
of tools work but work o
with larger “’“i
clsarance -
angles
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Dialium . verv heavr ., from rouch -
to wor to smooth

. ualecl: wear . =2asv to
of tonls -rork

. Vigihle tya-
¢cn3 ¢f riljc-
- e o e e o e e 5 = s o e e« o e o e e e e et e a0 s
Lrearstroeria e VRYT hmavrr ¢ Sraat™ IR o 13 o

A rort
t R, (92 200 . v ,_», 'l_."‘ . AR tn

. rufat caar o, wrov!:
n" tonls

£33tqno0sis e WIYer hoawrr  , Tronbn . smocth
L Caln ) it
. 2asr to . . 2asy
. uich roar v to rork
o€ tools

7 1 ""’{h’-r\ﬁ—wln‘w L-F\‘."

we avae use? oo wYanin~ handa kot

Test reaults “or 27 "m0 Iamiag NYavra o
aszazzal v Eha fellovine - koriza:

- conéditicn o7 Turfine (=mooth or romeh);

~ nroecnss3 r2tkhesd,

- amarition o7 £aar-n9"73 an -orki! sarTas:n,

fastira; "ot Tine =1aoyr otiey =

'.”5:)1'2 ’3 - THOTOTT JT CIATTASTITA ey S YA e

v

B e P At B DS . .. SR . W PP PP S U G W W - P oy W an - e Te Mt et Ve e e e -
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2001 3iz= 7 14 X

e s ;eerves - n @ a0 o et e e 2 o 34 2 e o e 0 2t 2 e S . 2 2t e o 5 2 0 o e e o P e 2 e

“aterial T hien sraad siatarad cardide

.« 3tael tcol
Surber of nivas 4 & 7
Sotablenal smand L zema g 9% pem
e T T e Lt demsteiar
Cuttine anale 13 120 7
2;;:;:;2;;‘;:;?:""'“”"'"“’225""”“"'""?;8""“'“‘“""""
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Claaranc» 2a71:2 Tl an
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S e e T - G R D - S -

- on - e e @ Gnem e an En e anen we S e G S - -
Podocarnus -smonth, rmarke? -
tear-of s

-easy to nrocess

Dinterocarnus ' ~smooth
-easy to »rocess '
=visihle wasin ,
tracn- nalme thoe
crain .
Aclia ~smoot }
' -easr to rrort ) )
Vatieca ~smooth
~heavy to work X
~repels the
material
NMaline ~rouch to snooth :
¢
' ~heaviar &n '
TTOC2as 2cAusn
of trends of makte-
rial o vataen ;
e e e —— g o o e e e e o e e e em e e e e e e e i
Lagerstroemia -smooth '
-easy to nrocess
Castanopsis ~smooth

~-easy to procass

T Dt D g " e S e B e T o TV P PP P s S Y o - we oo -

- -~ —— G - > s - =

.

7.4. Youldine tast ’ .

S e

This tost as Haon carried out 57 nroe23sing :
denszifiz? anld undansifi2d matarialz with fre Lyn2s of tools:
onc’ of them with cutting edce of hich smead ste2l and annthar '
with cuttine edoz of sj.ntere_zﬂ' car.‘:on(See 1(9.35.2)

7o emrhasize tha in"luener of procerosing diras-

.

tion thorz have ha2en rade lonsiewlinal and taneontial ~rcec -
sa3 without usine 3tocks left 2acainst tear-offs at the and of
test nincns. ’ -
et results are shovm helos
Maciinz : Snindle moulder -rith n=9900 rovm™ and
automatic feced of 6 m/min,
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TABIZ 44 - INIDICES OF WORRMIILITY :

——

MOULDING TEST

Tool size § 80 x 63 x 30
Numher of teeth 4
Deoth -of cut 3 » ‘ l

Matorial
Cuttirg angle

. . Y W - S -

hich snecd

’

rocazs direction ha | ‘ﬂ"rt»v’ir~1 tﬁ*r'ltla
s nﬂsi‘i~4 natarial
Tolocarous -rsaect -smooth -€ine ~fine
~Quality ~good -very ~very
of cut qgood qood
-Hoolinas, <-tear offs -without -
Wukgo tear offs
Dinterocarnus ~-teneot -f{ine -smoGtr ~smooth
-nualit; -verv good  -rood -rocd i
0o*f cut {
-Joolinecs, -rarked t
vavines wavings '
Aalaia -Asnect ~fine -fine ~smooth I
-Muality -very -very ~700¢
of cut gond oood '
sWoolinas, -ease
wavines vavings
Vatica -Asnect -fine ~fine -*ine '
~Nualitr ~very oy -vary
of cut onod cood rord !
~onlines, =—aace - -
wavinas vavinen
Dialiun -Aspect -ink ~fine -31o0ta
-Nuality —yary -vary -0001
of cut -voed gond
~Toolinrz, -~nasv ~ ~a3y
vvavings - ravinesg trar-cs€-
Lagerstrrenia ~Aspect ~gmooth fine -3nonti ;
' -Quality of -vory -vety ~-crood
cut qgood good ’
~Hoolines, -~without -anie -nase
“7avincs wavinegs wavings avings

sintcrel carion g'




Castanoniis -Agrectl -srooth -rouch -to ~snooth

aroot"
-Ouality -verv rootn

of cut aood - =00l -c0od

-Joolincs, -case ~tear-o°fs
wavinas wavines .
S ts Rt 04

- L vy eose
waviness .
NDonzdi £ .1 ratsarial

oot wrmus ~P3neni - -z~coth - 31.00t01

-Maalite ~-cond -cood
of cvt

-— me— = aw—— . AP Ebe e W G - -—— - - - . G A T G e e S - e G -

Aclaia ~-Aspect - -srcoth |~ -smooth

-Oualit- ~-cood ~qood
of cut :

-Yonlines, -2a52
wavines A - +nar-of

Vatiza 7 a1 A - =3roni -3wnoth
RN Rl R -cont e X
" of cut

Tamarztroaria —\3hent : =STANE: ~rooth
° ?

-Mmality o~ ~ao0O3 -0
cut .

. g e B . Ga . S WD B - T @ P P e P T NS A4 M S ED G W GF B¢ =S T G T G S M T P S @ e v ee -

Caztano;=is ~Fspect - ~smooth --3mootih

~Juality (fte > LR ~er0od
o7 cuk

- - = . D P . — e B - T S - P -— B e > Y e G S T W Pt V= e B ey P GG - —— - -
Di~torosar-us ~Pznand - -m=mat - Teandn
--,’-ﬂﬁ'z -.r'c.-\;’
—_— - . - .
7.5. R L R R

ety el = —

Ty kAt AT e o 3arrisd cut 1 ocroes iiac an-
d=nstfial ani Adensi<ic) materizl, JearitnZinal and transvarsal
as in normpal worduction ¢ shittlas.

Th» t::t'ﬂwaciﬁz ar: ur~? alss ®ar ri~iac, - lan:
ine 213 rouldina,

Botﬁ uncdantiZia? nd 32anified ratorials

ave
beern turn2d easzily with a rinirmurm noer consurntion,
Machine: "ond turnine Jathz it cutting zn2d
n* 2,5 - 3,5 /s,




TABLZ: 45 - IIDICSS OF “1ONTABILITY : TURNING TEST

cut . ) T

Cutting direction/ Perfor- loncituilinal “ranvorsal
Yood species ::g:,‘f; tnd~nsi fled Densifiag
7 material material j
Podocarmus -Asnact -rouch -zrooth
-Muality -cood -very gooid
~of cut ‘
~aolines -rarka? -nco colincs ?
tear-o0ffs t2ar-otfs . , |
Dint2rocarrus -Rsnezt -rouch -rouqh~to—3mooth!
-Ouality -cood -good |
of cut :
~Woolincs -no tear-offs -no tear-offs
tear-offs _
e e e e e e e e et o e e o e ——— - s
Aclala -Aspect -rouch -srooth . !
-Nuality ~reod ‘co2C
of cut t
=Wioelines e tiar-oi”s -ne tear-cils
tear-offs . '
Vatieca -Agpzct ~-sreoth -smooth
-Nualitv -cood -good
of cut .
-Joolinas, -no tear-offs -no tear-offs
tear-of ‘s
Dialiunm -Asnoct ~rouach ' -not tastin~
-Nuality ,
of cut ~ood - |
-Joolines -ease woolinas - v >
tear-offs o
Lagarstrosria -Aspect ~-smootl ~smooth !
-Quality -good -good '
of cut !
-ileolincs -no woolines -no woolinas :
tear-o0%fs or tear-of’s or tear-o“fs
Castanonsis -Aspect ~rouoh - -rouqh
-Quality -good -good
of cut
-Woolincs, -2ate tear-~ -no woolin~s:
tear-offs offs or tear-oZ”s




‘-———_____]NIE7"‘““—————————~—~__~______*?__~ﬁ

7.6. Rnrina test

This test has been carriel out by ~recascine un-
densified and densifled mate-ials, -ith two t;mes of tools:
= plain drill +ith conter »it and »Hra-cuttina

teeth § 8;
- gintered zarbide ti el Qprill 11y ~oreer »it
2r? nyre-cuttin~ teeth § 3;
~ e ywrhiln 2iaan] PN crigh gy cowrnborsinx Dit,
cantya i, =and ~wa curikirs Laor- FIIF 10

achinn: fGorizentil 3let lcrry ity A=2TT" wem

ané ranual €eed 1-5 ~/~in.

TASLE 46 ~ INDICHS PR "IOPRARILYTY: AT T3

o ————— -

. W - -—-—— -

Tool siz2 # 8 . s 35/ 12

v iom - e wayer o

e A = - G ——— = o — - e e

“atkorial of nlain sinter-d ziatercd
00l biaabednd | ~avr-ids carids

c it eie remem en Weeipeee # me. - mm e mcanw _ee.et-e . e -

Mg 8-~ =akarial -

- -

— o -

~“odocar-us morfaran e

chaalzad
: -r3nact -0kt ~snnat™

~Yuality ~zood -rond -Co0G¢
-Joolines -53 33 -=3ietn -ditte
tear-o0©f:  tasr--c®fs thap-nffs faar-ofSs

. e, W te e CTrrTrer e . P @ B EREW - e APes P S e S - o v . W Ty e = S o~ T -

Pintavncar~us -Penect Tumeats -Treakh ~sreoth

-Malier HalalsB! ~rnnd ~~coC

=*ealinrs Biiiebdet R MESENE ) BT 1] 4 -~ thout
taar-offs {27 &sav- cmpline- i lines
nc7z ov taar v tear-
~ET can;.
e e e v s e a e e e e o - - —— e min e o e = emre— o
Polatz ~Anmnsy Sedaletel A Selalatol A} Shiad ol

-Malite —rond lge 1o -cced

~onliprs, —asfond - ~ithont - theut
tear offs “teT kase- onliacee aniines

-
nFTs nr Lasr- 2t Jtiak b £
-
0""3 nT7s
- g Y . G aw TE ey G Wy wp B e T G WD W~ W A Gy P -y D N o G WD S B s W sy @y - - . - o @ e e o

Vatica Ditto ritto Tl wlittn

Al e P CED P T AN D O e By W AP oD S AT P A G D ot WO WS U o q G o B SO S G Gow W W A7 Y o = B S AP v B TS oo N -

Dialiun ditto N Etn PMtto Dittn

A G O D O CD D o SR T G P - S P AP T il Wy S e D s P D DN oy G D T AT B e P P G G - —_— - -
’

Lacerstrosnaia ~T3onct ~3mootl -1ittn -itto
’ ~Nuality -£ino

.~lfoolinrg --11 thout
tear-ofis tear-of{s




Castanopsis -Asoect ~rough =rouah -rouai
=Mualicy -fine ~good -cood
=loolines -without -700lings -woolincs

tear-offs twoolines

Dnneifiad mataria]

Podocarnus -Asract -rouch -rouca -smooth
=Jeaifty ~C 00 - TGOl ~03%
=~Z00linc3, —700lincs -3e AL ER

tear-6Zfs and ltear-offs wooliacs s00lincs
and tear- ana taar-
ofis ofZs

Dipterocarpus -Aspect ~smootn ~-smooth -smooth
-mality -aood -qgood -aocod
~YJoolincs, -ease tear- -vithouﬁ -vithout

tear-offs offs voolings woolings
rqglaia -*.3nact ~ronch =3ronth -3meoth
-Mz2lity -cood ~cood -cool
~Toolines  —roolines —:sitzout -2332 weel-
tear-offs and tear-cffs woclincs ings and
and tear- trar ofis
] ) offs
Yatica -Aspect ~-relativalv -smnooth -smooth
: smooth
~uality -good -good ~good
-Koolinos -eare #car- -trithout -rarkas?-
tear-offs of<s tear-offs tear-offs

A D D D iy ey D T A P W S G D Dy T G T G ver s G ) B P G — —— - — - — - = o= - AV ab o™ e = ey e —

Iacerstroeris -hsnact dtto - Ditto -spooth
~"mality ~cood
~Yoolincrs, ~1itacut

tear-offs teoar 0% fs

Castanonsis  -Aspect -smnoth Ditto -smooti

~Omality ~cool -c004d
~Adoolinng -rithout -ease toav-
tear-offs . tear-offs offs
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7.7. Mortisine test

. This test has been carriad out hr »rocnscing un-
densificd and densified mat~avials rrith twro ty~25 0f tacls
- ¢lindrical shaok nlain cutter F ?;
= eylinrdrical shan’t zintore? carhi-le tinned
cutter ¥ ¢
Morticas ave 5 e de Tty At 3T s oo 35
ashipa: Peutav crith =179 »o - maneA

feed,

TARIZ 47 - INDICTS JF TIORIASILIT : “ORTICIC 77T

Tool site 28 e

"aherhl o€ tool hirh £-223 cn:.aif’.:
1ts~1 ol Raial

- e & W = T e P

Indenszified waterial

—— ————r— -

Perforrancas
chec%ed

Podocarpus | -Asnect -simootn ~roug:
. " =Oualite ~-~ood ~cond

& -rar’zad wooling

=Joolincs ~23s
tear-o7°”s woolires and tear-of' £3
L] Y B B S —— G W P G G — S G — T G — - L . - = By S > - - e — S ey W G- . - — -

Dint2rocar-us ~Agra2at 0 -vounsd - +to

~Maality ~goon

~"olin~s cravital creAline~s
. tearnEcn ?.ﬂ.’. tﬂ.-r-n"'.':
*ml3ia Agnant -3mos s ~3~o0tl

-Yuality -=rnl -rond )

="1o0linrs, —~ritinut wonl- ~nqsga banr-

trar-07%  ipe3 oard t2or- 275
~nE T~
Tatice ~-tem20t —meagkn . ment™

-Jualit;, GOl -t'mc'l

~loolincs  ~without trar- -np2s5e tear-
tear-o"*_ ofF3 o0r€s

’ " Dialium -Mspact’ ' -3mooth -3rooth
-Yaliey -roo? - ~ood

~lljoolinr3, ~rithout tear- —rithout tear-
tear--offa off3 o*¢fs




Laccrstroormia -Asnect -smooth -smooth 1
-Mality ~oood ~aood
<Woolinas, -withouvt tear- -ease toar- -
tear-offs of fs offs i
e S D - — - — S g S iy S S G g T G S G S G - T o W oo - -~—-—-—-\i
Cas tanovr<ic -Asnact ~rowam -rouch ;
-Quality -aood ~aool '
—lonlincs, -rarkad wool- —raria® onl-
tear-offs Jans angd trar- inas »r? fone-
offs offa .
- . -y Ay S T WO T = W - T G G e T S g e S g .o—-l
1
Don<i Fi21 —atorial
Potocarpus ~Aspect -smooth

—Quality

-Woolings
tear-offs

" e B > - T G T T D A BV G T = s T = G S T E——

La~mretrogzria =-*znact
-Suality

~Jcolinrrs,

-cood

~ease 7001~
ings

-cas2 ool -
inas

- —— o oo

~-witihocut ~onl-

-3reoth

~

[
-000d ;

-1 thout 001~

tear-offs incz ines
Aclaia -Asnact - —smooth -3mo0t:

-Ouality

.-qod

~-aood

~Joolincs —rithout wool- -e1s2 onlinc-
tear-c4:s incs
Vatica : -Asnect - -roucn ~roush
-Nuality ~cood -good

"-7@111‘)"5 ’
. tear-offs

- Gt it o e et o > apone T o o -

-23<2 tRar-o07%;

- S - T S B P T Sy S —y - - ® 5 —"—

Lagerstroenia -23nect
-Juality

. -Woolincs,
) tear-offs

GO S T = = T D - P D T Gy D G T S —— o= -

Castanonsixz ~Egpact
~Mality

.- e - ~Woolinc
tear-offs

- o  ——— - S - - - - -

-rough

~g0o0G
-2ase 7oo0lincs

~-roush
-rnod
-eas3e onlinas

~gmoota
-7004

~vri thout *r00l-~
ings

~en3e wnolinnsg

“\‘.
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7.8. Conclustons

wood shecies, on the s=acialise] litrratora as =11 a5 o0 919

results obt ine? fro— Lhe nrodiuction of shultle-, Y2 “alloes -

Ing conclusions can e dram :

e PaRe P Vo T S REL T
—— et

It is 3 vvonl1 siich lzvnlor: sronline: ~"van aroce:
sed in vt conlitiom=., Men Irr, 1t can 2 wor 21 =ni fatlv,
It car Le easily rinnnd, planed, rouldsd and hore! with a
aood surface gqualitv. I% can be also casily turr~1 hut the
turned surface is ccarsa.

Dintarocar—us
Tt i~ a Yirk 3omzity 0ol, ik e ozitt 0f i

neval cuhistangn~r in £%a favr A Aral teatab; i

P e

ther »lain or 2ar=iln tirmed tosls vwanidlr an? far thasoe rvaa-

N

o
o]
J

=)
3

L

)

do
3
[

sons it has MHean workad only ity carhide Ri-o-e
ping i3 difficult, .

Por nlanine, ~onlling, turaine, “oriac and
rortising it hahavaes w21l but the ror’eld surfaces are coarsa,”
with woolines and tear-o97%5, "Man hoyra3 and =nriizzd the cut-
tina edras 0f tools are rarnidly charced -rith rosins, ’

Eelala

It 5 an intarlocka?® erain wood, =~ lior 3175100
to nrocess, luchine alilia =mahgranw ,Pinnins {3 L TFicult Hut
behawes well for otha2r ~rocesses,

vYatica

It 1= biFh dansiter vond e 7ir2) crain and
resin nocrate, with incrz2ased tendoner to enlit lurin~ and
after the orocessinc,

It wears raridly nlaninco knivzs .and circular
saw bladas. Durability nf cutting tools i3 lowar than norral,’
During the nrocess it 4dzvelons irritant duzt. In th~ szhuttlas”
it showvs splits along the grain due to procassing,




Dialiom

It is a sniral crain woo? with reddish nointe in
the vessels and vales nineral su-stancas with a eircular crys—
talizatien and --ater Aissolution. ™2 -v00i hardness is loasay
than Vatica bhat i3 heavy to nrosass,

Tt showrs snlits a2lona the eraia nn3 can ordck

Twrtar the nracs3s, Then ~lanine and —ap] MHae toar-r €3 an=nar,

racersteonmi a

"“ne!'z-'oad i1s 1ik=2 walaut and can bz nrocasscl
with no difficulty;. It is lighter and hot hardner tnan othor
Vietnamese wood sdecies. The shuictles shov splits. “Tien ilaned
tear-offs apnear. Mouldino acainst.the crain projucss breakings
and boring lewvelons woolinas,

CastannHzis

Due to its hich densitv the tools wear cut mors tian o3, Thi=
shatkles have no taar-ov 73, .
$
Sore of th2 results have been #nflusprel partly
becausz th2 sap)es receivad by a3 4id not cornly with e econ-
diticns revuested €or thz procassine 02 the wood niacas to

nsad asjicsassories in e textile industrias,

I T oy

—— D e pea—

- -
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8. @uating prooess diagram for the
sanufacture of shuttles, pirns and

bick:l.ng sticks.

- - 8.1. Storing of scantlings.
' "8,2. Kiln Jrying
8.3. Densification of wood
8.4. Machining -
8.5. Pinishing, assembling, checking,
final reception
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8 .OPSPATDC DROCTSY PIACTEM TOR T UAJUPACTUNT OF TIUTTISS,
r

PIPNS ML DICITIC oTTM

Conzidzarin~ thoe recsults obtalne? Svrine tosks of
tiie spa2cies “rom Vict “lam for obtalning weol accessorins Ser
textile irndustry, tae flow chart of tiie nreocess shzall e as

RLa B Ko S

- aterine of scantlinec; unlar 2 ls Tor oir
drving till the ~olstur: ceatent dAnmrenass=s to malar 20%;

- %iIn drvina 0% scantlincs fror initial woiz-
ture content dowa to 11-12% reisture content and coaditioning

- after drying; , .
- densification of the vood .paterial ani nost-

densification conditioninc;
- rachinine onrrations fnr chtatinine fiaishol

rrocucts;

- Minighins, ax3arlins, ghscliin~ pvorakin- s

and recantion.
Tha =ain staces o€ £ha »roecsrs3s 3r2a ags frllors:

8.1, Storirc nf thn scantlines

Scantlinos of th2 wood 3nacie3 used for tne
manufacture of 700l accnssories intanind for tha textils in-
dustrizs (vmich are susrlied by sawrills to the dirensions and
rn2li+r ascordine to L221isal rorre) 312adll ha stored nrafa-
rahly on woodon nallsats umrior cover with Jlateral mrcotzctions
arainst had rreakher,

Stackine 27 zecantlinc: on tha mallaks 303l Ho
carricd ocut on stries.

The dimension of the stecs on the n»21l2ts onen-
ine hatrean scantlines and the thickness oF
establisnad durine th2 imilemontation of £ wrcjact Ca%ineg
into account cliratic conditions, wool srecies and dircnsions
of the scantlings. v

'ood material must he stack~d withi-~ 24 Lours
from cutting or from its receiviné‘row tha sunnlier.

nefore stackine, the scantlincz shall ba cleanadi
from sawlust and the ends paste coated to nrevent sudden dAry-
ing and end cracxing. ‘

tiie strins sHall Lo

P

. e sy -y

cwe

f g ———— o

s g

PETE)
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-

S <~ - —. o —————
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The stackina of the wood raterial shall he car-
ried out ia scantlires eut from the same wool snecies and hav-
ing 3imilar dimensions, .

Nimansions of the stacks shall cormlv with the
dirensions of the trucks of the Arvers te elirinata Sh= ne-~i
for vet another nand skackias oneratioa.

LY -

Ty Inteasitt 2 Y Tir-atica 27 ad curroa® o sl

)

\

gt inte f2eamg, in laeatine Dho ehelw, cBatTir oaa T s
SNATAT nocaTIATT for kht clranlakiom mdee s ahats,
Tach stanh 3hall havs ¥1a%a13a? £50 FAlloine:

- Sumlinr
- "Tood sHecieea

-
= Scantling dipensicas and stack volure
=~ Storinc date
Cele ELYy r oot g
R i T A SIS o e S SIS

a moisture? contant wader 379 tha stacks are transyorted frov
the s3heds and wlaced o1 tructs ko e frars-ortad Lo Ela

aryine kilns,

Thase trucks ara introduce? into th» Jyvine Xilrns,
hearine jood mat2rial from the same woold species, the scantlincs

havina yni Sorm dimenzions. _

Dervendine on the initial roistuwre contcont and
naracimaters of the at carrisr as rall) as of the wantilakinn
nlznlt %2 aerana {n shaxen af £ha Apvine ~tall aseanklisT Hh
Crrrine dacrar se that the 0od ratarial 2ionl? pafol A el
tur~ contant of 19 - 123,

Detailed reccords shall “e %ent for =ach Hateh nf
matarial te e dried,

Rty £aliing out the truc-3 from thna deerine "ilas
the Cried rmaterial 501111 ha corditinanid “or 72 hours in orlor
to halanc2 the intzrnal tensiens.

B8.3. Denaificatinn 07 wonxl ratarial

Dried and conditionn? 3cantlina3z -are hrought inte
the manufacturin~ 121l far such overations as: lanathrise cut-

ting and préllninary rrocessing on tvo faces on a 2-side nlaner,

T et o — —

- e

— -

———

1

!
}'-
|
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Aftar these onerations, the scantlinas arn wai-
ched »niece by rlace an® sorted hw waiaht,

Th> dencification ayele is astoblishel b2 ~rouns

having eimilar rreicht 3nd takine into account the Aiprazion=
0¥ the =»inces, )

. 1
Tressine takas rlace in a rudti-daclicht hvdrao- |
lic »ress usinm ov rheatrd ratsr nc hnnk acppiase, t
™2 Asnsiflostion coreantia neto ~lamn talEheon E
cLaqzﬁ-; | i
=~ arating of the rmatarial at constant ~voszur:, |
= donsifization at a g proscure aad coastant :
termerature, :
’ - conditionino of the material in the nress to
the environrental termerature,
Tharral and -r2esuras 2v2lss are astabhlishad
Z20nr TinT or o sovelnt an? neooosssars Joned figakion loveal, }
3
P ACA R e U
——— 4
Aftoxr laqvine tha ~razs, =eantliaes nrz sE9ye-? ’

rachinine onerations oan 2 merformal:

- mrocassine 0° nnn f220 and on2 ofg2 12 carrial
by the surface Hlaner;

~ thickaescine,

- cuttine to norinal lenstl on a foukl= cross

cut saw,

. T - V> S G~ |

- horinc at hoth 2nls for introiucine tho nzeal-
lic points on a szlot Loror,
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- LIST OF CURRENTLY AVAILABLE TIMBER °
SPECIES IN VIET MAM

Local Neme
1. BANG LANG
2. " BANG LANG NUOC
3. " BINH LINH
s. CANG LO
O 5. CHAI
5. CHO CHI
7. DAU
 8.5-. DAU SONG NANG
S. GIE GAI
10. __  GIE GAI BAC BO
) 1.- GOI NEP
. 12, 601 TE
13.... GU MAT
18.=,-  HOANG DAN GIA
(o 154 - AU TAu
16.. .  LIM VANG
17. - LONG MANG
. 18. Mo
19. MUONG
- a0, MUONG DEN
| 2. . my
. 22, SANG
23, .. SANG LE

24, * SANG MAY .
28.- . SAU DEN

- AL AALER ot $Y 15 A2 M ASAIORA B I O N BN A

Botanical Name

Legerstromis ioudoni - Taijm
Lagerstromia flos-Reginel - Retz
Vitex pubescens - Vahl

Betule enoides - Buch

Shorsas vulgari’s

Parashores stellata - Kury
Dipterocarpus sp.

Dipterocarpus dyeri - Pierre
Castanopsis chinensis - Hance
Costanopsis tonkinensis - Sesm
Aglaie gigantes - Pellegrin~ -
Aglais sp. ey
Sindora cochinchinensis - Bsfll- < -
Decrydium plerrei - Hick - -
Vetics cochin pec”
Peltophorum tonkinensis - Pierré
Ptercspermum R

fMlengliietis conifera - Dandy

Cessis sp. st

Cessio siamea - Lanik ST
Lysidice rhodostegis - Hanée#: -~ =
Sepindus oocsrpus Sl Ty

Legerstroemie celysclets - Rus =
Sageresea olliptice e

Hopes odorats

- TN ad 'L TN N W e . -

on iy Pl w
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Item No. Local Name Botenical Neme i
'
25. ’ THI RUNG Oiospyros E .
27. THONG BA LA " Pinus kesiys - Royle ;
28. THONG NANG Podocarpus imbricetus-8I i
29. THONG NHIRA Pinus mercusit :
33. - TRANM Melaleuca leucandendrom - Linh .
31. TRARN HdﬁG Canarium sp.
32 TRAM TRANG Canarium album - Raeusch !
33. TRUONG MAT Paviesia '
34, VANG TRUNG Endospermum sinensis - Benth
35. VEN VEN Anisdptera cochinchinensis - Pierre ?
36. XOAN DAO Pygeum arboreum - Endl & Kurz
37. - XOAY Dielium cochinchinensis -.Plierre

WOTE : According to the point of view of the representatives of the
Ministry of the Light Industry Hanoy, compared with the 37 -
lpoc:lea above mentioned included as annex to the contract on~

ly 7 species are available for the production of shntt‘hs and’
acoessories namely:

- Castanopsis cochinchinensis (Gia Gol) e E
- Dacridium pierrei (Hoang Dau Gia)
,= Lagerstroemia calyaclata (Sang le)
= Betula alnoides-Buch (Cang lo) ' B
- Anisoptera cochinchinensis (Ven Ven) =
. - Peltophorum dasirachis (Lim Xet) ,
- Podocarpus imbricatus (Thang Nung) e

. m———
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_ LIST OF ORGANISATIORS/FACTORIES VISITSD AND PERSCLS LEET
- A. HANOI

1. Kindstry of Lignt Industry (1TI1I) = [Ir,Nguven ieu
and Union of Textile Znterprises (UTE) iianager of foreirm services

departrent ;
- Iy, P,0, Ticm
Interasticnn] Lepartaent
« Ly, Trzu Tri Dusng

J - _ Deputy Ceneral ianacer UTC :
e ur, Cliien » UT]
« Ly, Do Vaun Ginn ,
%ood processing specizlist .
- Lh‘. Iw .
Research Institute of Jood
Industry i

2. U, H.D.P, Office = ilr, Terence Jones
Deputy Tesident lepregen~
tative
= lfrg, Joonrs llerlin
Sciicltes = Deputy lesident
Repreaentative
« iy, Patrick Coeur 2isot
. Deputy Resident Represen-
* - tative H
' - = Sietze Vander "erf '
Progrzmme officer

3s8 March Textile Liill and 2t - Ty !
Shuttle Plant (25th of July and -y irs, Truc
N echnicel manager of the
8th of August 1986) Enterprises & i

- Ilirs. Thiem
Iianager of tcol secticn

4. Cau Dong plywocd-laninated stuttle -
blocksegsecticn (2€th of July 1986) e Ly, Dac Duo Tiznh
B General llenazer
= Plywocd

!
i
!
Hanager of factory }
i
|

B, NAM DINH
5., Nam Dinh Combined Textile L1l end
shuttle Plant (28th of July 1986) ' - ~ ~ Lr, Nguyen Van Tuyen
Deputy manager i
o = Hr, liguyen TrongeSon :
- . Manager of weoving section:
', : » lir, Fguyen An Lien '
L, ’ Weaving specinlst f

= Mrs, Le Tht Yuong '
. Finishing engiueer
. . . = My, Tran liuu Thuc

. , Uenager of shuttle plant
# '%. i%c ﬁn!on oi ?extilo Entorﬁ?iao. = Mr,Duong Minh Ah Lap
-
| . .
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of the South (12th of Auzust 1936)

7. Viet Thang Textile liill and Shauttle
Tlant (13=th of August 19806)

8. Hoa Binh pager conplex (end
laminated shuttle) blocks secticn

Degity Genernl Lanagex
- Lir, liguyen Van Gioug
Technical staff

= Lir. Toan
gdministraticn service

« Lir, Trau Van IMo
Deputy i'gnager

- 1ir, e Luc Dien
electric.eagireer

« Mr, 1o 51 Lima

UTE spedclist

« Lliy, Yu Duy iiucns
Shuttle plant mansger

e Ny, Ton That Nghinl
Kangger

= My, Le Von Trucng;
Tlywevd Zaclexry i-uu_er

f e e v et~ @ AP b

- — e
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NoTE FOR THE FILE VIE/80/027

1. On July 24,1986 I had a meeting at MOLI with Messrs Do and Tiem
(experts MOLT) Messrs, Chiem and Giang (experts UTE) and
Messrs Teodorescu and Popa (Rom Consult - Subcontractor).

2. Mention was made of the unexpected arrival of the subcontractors
team on Saturday 19 July, resulting in the loss of several
workingdays, due to other commitments of MOLI/UTE experts. -

3. My. Teodorescn qave a short outline of the foreseen activities
during the team's stay in Viet Nam (as discussed with me on )
21 July) ’
Act. IL.meeting with experts of Foraest -Inventory and Wood Industry,
covering '

PRl

a.o. - the suitability and availability of species of wood for

testing *
- total amount of wood necessary for production
- technical conditions and requirements for products
- prices of various species

then a decision on the species to be tested could be taken.

Act II.Visits of textile factories,4 shuttle production sites
32 shuttle block production-sites and saw mills, discussion
with production managers-@the standards for wooden accessories
used in Viet Nam, equipment-in use, production condition and
circumstances etc. If there were no standards set, nhe would

-

suggest to use Rom Consult: standards.

4. Mr. Chiem (UTE) mentioned the production problem inm the textile
factories, which were often caused by locally made shuttles.
The program proposed by Mr. Teodorescu overlapped to a great

extend Mr.Boretti'svisit and-report. = .

The species already preselected would be reviewed and discussed

with the subcontracters team. - f
Production in most factorigs was done according to same production '
. methods as in the B March Pactory in Hanoi. He questioned the

use of visiting HCOMC faetoriés ' i

5. I stated that Mr Boretti“sreport was a general situation report.

PR - G- - -
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It should be discussed by the team und UTE experts and the tcam
should visit those sites it thinks important in view of its

activities,

The fellow ship nomination forms shall he prepared by Moli as ‘soon
as possible, The team aid Moli/UTE should contact peroflot® discuss
the transportation charges for the material to be tested in Bucarest
I was informed that Mr. Hein@'urgeré visa was issued and promised
to send a telex to UNIDO and request them to field Mr. Heimburager
and Basifki asap in order to overlap with the subcentractors team.
Further more I promised to send a request to UNIDO to pre-arrange
placing of the fellows with Rom Consult, pending the finalazation
of the nomination forms. ' .

sw/T

. memcw e




- Hanoi, 29th July 1986

. Ministry of Light Industry L
Banoi, Viet Nam

Ref : PROJECT D.P./VIE/80/027

Dear Sirs, : 1i

voce Please find enclosed the following documents :

o

~Chapter III of the ROMCONSULT offer : contentsof the services
to be performed, including time schedule. These contents are
- part of the contract 86/37 RK concluded between UNIDO and ROMCONSULT. fr.

-Bibliographic research on the Vietnamese woed. species, carried out
by ROMECONSULT, according to the provisions of the cintract.

- ~-Specification of the conditions which have to. be aobserved in the
.- preparing of solid wood samples. .

B e ST

Due to the fact that the carrying out of the testing is conditioned
by the existence of the wood samples, we kindly ask you to take every measure
yarconsider necessary to ensure the early delivoty by air freight of the =1,
above-mentioned samples. b i 3

i
-42‘

I remain,

Yours fai thful.ly .

/ | ‘ Ale ru Teodorescs
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Spacification of the Conditions which have to be ocbeserved in the p!:Qp.ti.:q

-

- 90 pieces
=100 pieces
= 45 pieces
~ 20 pieces
= 20 pieces

3. The quality

conditions of wood pieces will be-as follows

of the Solid Wood Samples

400 om x 60 sm x 60 =m -0.130-3
400 mm x 70 om x 70 mm 30.2‘)0.3
660 mm x 70 mm x 70 wm = 0.150 m"
500 om x 80 wm x 80 mm = 0.070 m’

3

600 mm x 80 mm x 80 w» = 0.080 m

3.1 The wood pieces will be ohtained by radial conversion of timber (for
large 1qg diameters, partial,semiradial conversion is accepted).
Due to existing conditions (the logs are now in the logyardsof some
factories), the samples (wood pieces) will be taken from these logs.
To ensure medium figures of the results, froe one log with a length
of 6=68 w and a diameter of 80 cm, & maximum number of 24 pieces will !
taken as samples. g
At the same time, it is recommended to take samples from logs har-
vested in different areas.

3.2 The wood pieces shall have longitudinal surfaces parallel to one
another and the ends cut perpendiculasly to longitudinal edges.

v 3.3 The wood shall be sound, wit! homogmessus structure and uniform densit

3.4 Defects permitted shall be as follows -:

- stains : not allowed.
- = core
- sapwood : not allowed.
- slopping grain : allowed in radial section if does not pass from one

: not allowed .

edge to another.

fissures : allowed in maximum 2 =m depth.
waves @ not allowed,
knots : not allowed.
cracks : not allowed
imbarks : not allowed

3.5 The woad. pisces .shall be naturally dried at maximum 60 $ moisture cone
tent (ninimum 30 & M.C) '

3.6 Por each piece, the surfaces at both ends whall be protected (covered)
with paraffin oz some glue or adhesive.

1. The list of species for which it is necessary tc prepare the samples is at-
tached to the present (see Annex 1).

2. According to Annex F of the contract, conoluded between UNIDO - Vienna and i
ROMCONSULT, Bucharest, the quantity and dimensions of solid wood for samples
of each species are the following :

« ~———

- mmm“ PRUSRESEUIC VT IR Sl SRR T3-S s 2
- —— .
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- 4. The wood pieces for samples will be marked as is shown in the diotch
(Annex 2) :

= factory from which the logs are taken (Cau Duong ....)

= number of the log (r....) -

= length and diameter of the log (6 m ; 640 mm)
"= part A, B from the log (A)

= mumber of pieces (1...)

Por each log, a segment (as is shown in "a™) of the traverse section will be
do;u.'ored with wood pieces. :

The quality and quantity control for the total nusber of pleces (piece by
piece) will be done in the presence of the subcontractor's representative
before the packing. '

. -~ name . Of species (vatica .....) ‘

:

!

4

i
=~ S. The wood pieces will be packed as follows : ‘

~Each piece will be wrapped in newspaper :

=A nuaber of pieces so wrapped-will be packed in wax paper and cardboard anc
fastened with a metai belt.- The_number of pieces in a parcel and the total
weight will be establighed according to the conditions of the carrier

dioeantbos 4 -0

P -
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LIST OF THE SPECIES FOR WHICH SOLID WOOD SAMPLES MUST
BE PREPARED AND DELIVERED FOR TESTING

1. Dipterocarpus alatus | - Dau ) 3 , ‘

2. Vatic cochinchineniis = Lau Tau
3. Lagerstroemia calyadata « Kur - Sang Le
4. s'lgcron elligtica -~ Sang May

Aglaia sp
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Annex 3.3

3oth of July 1986

: UNITED FATICH DIVIZIOPLENT TROGRAL
The Resideut Represeniative of the U,i.D.P,

Z2f ¢ Project o, D.2./VIN/C%/c2T; Centroct o, . O5/37,/00

Dear Sirs,
Ve wish to inform you, that the teanm of uuLCOKSULT (i.c.
Lr,Alexandru Teodorescu guréd iir.Constantin Topa) arrived in Kaneil

on 19th of- July 1986, o
Since our arrivzl up today, we have two meetings with the

presentatives of the Linistry of tie Light Irdustzy (cn 24-th of

July sné 29th cf July 1938%) oud we vigited the facteries:
: - 2 loxen textile mill inmcluging the stutile naunufceturing
section (cn 25th of July).
= Cau Deng plynill ircludirg sh Lttle Ylocls manufactuvring
section (on 26tz of July),
= Ham Dinh textile mill -<mncluding shuttle manufecturing
section (or 28%tk of July).
’ During ouxr vigits, the. f£irst twe foctories did'ut werk
iue to the lack of the energy and chemiczals, .
Frcn the deginning we l:onded cver to the cur ccunterpoxt
(GOLI): ,
"~ = chapter III=" CCHTuHT OF THS SURVICES TO 35 RELFORLLIDY
of the ROLCCUSULT's proposal (part of tiue contract cercluded
between UNIDO and ROLCONSULT) :
biblicgraphic search of the Vietnamese wicod species,

' Accord*nD to tiie provizions of the contract and the brie-
fing in Viena, also from the beginningy on the bese of the biblic-
graphic search, we were presenting propossl for the gelected spe-
cies for waich it ic necessary=to be prepared the wood samples

foxr testing. [
(Twe species werr selected from "the 1ist of curpently

available timber species in Vietnam" included in the annexe "i" of
the conatract), g

B A ]

-t
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Opposite to our proposal, the LOLI represeutatives asked
- us to test cnly the gpecies slected by them, species whicl: chae-
racteristics do nct reccmmernd tien that tiie most suitavle species
for shuttle manufacturing, 4
' Due to this demand vwhich is cutside cf thie requirenents of
the centroct, our work cunnet Ue irn progress sud the preparing eof
the wood samples cannot begin, i
43 the dispatch cf the samples befcre our departure is '
.conditloning the carrying out of the tests in terms of the contract
we consider to ask you to be so kindly to iuform the IiZ\D PAC, for
written decisions, |

- o——— e ey

We remain,

Yours faithfully

W INA N RO C 5 *
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4th of August 1986

.-

Ministry of Light Industry )
Hanoi - Vietnan ‘

Ref. Project No. IP/VIE/80/027

. WYL - S

Dear Sirs,

Please find enclosed the specification of the conditions which have
to be observed in the preparing of wood veneer samples (Annex 1)

We remind to you that the carrying out of the testing is conditioned
by the existence of the veneer samples and we kindly ask you to take every
measures you consider neccessary to ensure the prompt delivery by air freight
of the samples.

' o

In the same time, samples, for the chemicals and auxiliary material R
produced in Vietnam, that could be used for the subsequent industrial R
production in Vietnam, is neccessary to be prepared, packed and air Tele
freighted. For each material characteristics and using instructions shall
be given.

B T

Also hardware for 20 pieces (shuttles, pirns and picking sticks) of
_ each shall be dispatched.

Taking into - consideration that the last working day in the
project area of our team is on 13th of August 1986, we propose to you the
subsequent progran (see annex 2).

In annex 3, we have indicated the adress to which the samples shall E2
be by air freight delivered.

O VP I AD UGS ¢ o - -

I remain.

SRR IR R

Yours faithfully

Alexandru Teodorescu

.,;x/.e ;4 “("/{ . %ﬂéigm

. ——— ———— ——
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Specification of the conditions which have to be obsexved
in the preparing of the veneer samples

D W The list of species for which it is necessary to rreparc the .
samples is the same as for galid wood samples (see our letter of 29th
of J‘uly 1986).

2. tceoz\'ung to Annex P of the contract, the quantity and dimensions
of veneer semples of each species ares

»
LA o dld & IS

6,000 sheetss 700m1100m(07-nth.lckness) 420 m2. It is '
to be mentioned that the vidth of the sheets may be multiple of 100 om
(taken as module)

Polerance: for the length: + 20, - Sm- s
for the width 1 + 5, - 2 mm !

————

3. The quality conditions of the veneer will be as followss

-

3.1 The sheets of veneer will be obtained ;-adial sliced veneer *
(tangential sliced veneer can-be accepted)

The sheets of veneer have to be obta.lned from logs harvested -
in different areas.

-
A L
# T @ WIS O v, WY ¢ ¢
o a—

Proa one log, 2 maximum mmber of 500 sheets will be taken as samples. i ;

For maximm a third of the quantity,peeled veneer (1 mm thickness) .-v°

can be accepted. i '
. 4
- 3.2 The sheets shall have the same thickness on the whole surface and S
> the edges cut perpcndicularly one to another. -y

3.3 The wood shall be found, with homogeneous structure and uniform . i
. density, The surface of the veneer shall be fine, without snatched * '
- . grain, scratch, rough surface.

— 3.4 Defects of the veneer is not permitted as followss e

staino, rottennesss not allowed
coses not allowed
spinmning or slopping grains not nllowed

fissurec, crackss not allowed .
« ggpwoods not allowed -

- = knotss not allowed v

;e ~ insects borings not allowed -
= imbarkss not allowed. ’




s
3.5 The veneer shall be dried and delivered with a moigture content )
of 8 - 12 % . 1

4. The veneer semples will be marked as followss

- name of species .
= factory from which the logs are taken

= number of the log j
= pumber of the sheets i

5. The sheets of-*vexieor will be packed as follows:

o athadiah,

A number of sheets will be packed in wax paper and after that
vill be tightly lail in wood boxes, fastened with a metal belt. The
total weight of one box will be in the limit established by the carrier.

AN Il Adeecad 2o e
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Program of the Work

"04.8.86 ~ Heet.ms to M.0.L.I and Wood Research Institute.

05.8.86 - Visit to the 8 March factory
06.8.86 ~ Visit to the Can Dong ply mill
07.8.86 ~ Meeting for economical data

- 08.8.86 = Departure to Ho Chi Minh - visitto?ietmmgractory

09.8.86 ~ vieit to Hoa Binh ply mill

10.8.86 - Departure to Hanoi

11.8.86 -~ Reception of the solid wood samples
12.0.86 - Reception of the veneer samples
13.8.86 -~ Conclusion and protocol

14.8.86 = Departure to Moscow-Buoarest.

.,
el

<
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Aonex 3,5
VI©&/80/027 .
5 August 1956
Your xcellency,
VIL/8c/c37 « Dwiduetics of UecAng Tentile Sraducts ceenacrios

In tlie Prepsr~tory icsistance te this prcject cext-iun actie
vities nre to be undexrtskeu ucder subcontrzet (ref, page 5 of TN
document, innexe 1), The subcontractor's team coasistiug of kr.
Teodorescu and iy, Pepz 2rrived in lanci om 19 July. Unfoxrtunately,
until today no sudbstenticzl activities have been underiaker by the
subcontractor's team, The ressons appear to be the followings

l. A prograrme for visits to factories and workshcps suge
gested by I'r, Tecdcrescu cculd ret De inmplenented noinly Hecnuse the
represectotives cf :CLI/UTT believed tie vieits were uanecesscxy.

2. The sgelection cf woeéd species tc be tested in tie sulL=-
contractors institute in Buchzrest could not be finalized, because
nc sgreement hicd been reocied identifying tiue wood species pctcn-
tially suitsble feor productici cf lcca suuttles, In 2 meeting which
lr,S, Van Der ‘/erff, UNDP Prograzume Cificer had with =,0. Lrx,

Hieu, Deputy Direcfor, Department cf International Relations of

HOLI gnd lir, Tecdorescu, egreexent was reached that the next day,
all experts should work together and prepare a list of species

to be selected, This 1list shculd include all prcpcesed apecies with
substzantive information on cheracteristics, availevle queantities etec,
I was, however, inforned on the 4th of hugust that no sudbstantial
prograess hias been made due tc the fact that infcrmation necessary
for the sekction uf appropriate wocod-species was still unavailable .

.../...

Mr. Hguyen Huu Vu
Kinigter

Ministry of Light Industry
Henoi
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3. Cn tha smme dsy the programme officer urgently
requested Lr, Dc (I'0LI) to errange s rew meetins with Ly, Tecderescu,
which was promised by Ly, Do, Loter lr. Tecde rescu inferned me thot
.he s8till had not beea ecrtacted by o representative of LCLI or UT.J,

As yop will understant tlie rcpoxrt on tiue testiug cf the
weed specics Is cf cxueir? Impiritance fer tie implement-nticn cf the
future p*r]nc* of estsilis™iag o pilet prcductici unit where rood
quclity loua siauitle —ud woudelr secesseries can e prodiced fron
lceslly esvoilabvle materisls, It is tierefore obsolutely uecess:ry
that the subccntractors expertis receive all tie inforuntion wiiclh
they believe, is necesssry.

In order to avcid ony further delays in the activities of
the experts and therewith in the implementation ci tihe prepsratcry
agsistence's activities, I wculd urzently 28k you xiudly tc inke
all necessary steps ir iaaxe sure tuot:

= the tezni con vigit foctories and wiorissheps =2s surgested
o,

i the sttacled werl progrowe (anuex II);

ru

~ & propcx selecticu 1 pwv ste uccd ~pecier o ook
csi be made;

L;

- 211 arrangexernts fcr sn;pment ¢ the wiced species to
Bucharest are made,

I sincerely hicpe that with youxr aelp it will be pescidle
to finelize this st:;e ci the preject sc hat “~ern 7ill be =
scund basis for further assistonce to the iaprovement cf tie
operative efficiency and productivity cf the wegwing industry.

With best personel regards,

Anders Roejkjeer

Resident Representative

cc. Mr, Nguyen Van Ich
Vice Cheiman
CERFC
Hanoi

Mrs. Phan Thi Minh -
Director %
Department of Internationsal -
Relatkons

Ministry of Foreisn Affeirs
Hanoi -
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Amnex 3.6
6th of August 1986

TO UNITEUD HATIONS D=VEIOPEENT PROGRAN
. The Regident Repregentnative ¢f the L,H,2.T,
Ref: Project Ilc. DP/VIZ/So/027; Coutxsnet £5/37/R.i%

In continuaticn ¢f cur lettexr cf 30t5 ¢f July 1925
te infcrm yeu ag50in, avcut the work te-m in the prejunt -»
fellews:

1. aceerding $e the what it as estodlished It e no
cf 3cth of July (wiiel: teck place iu the presevce ci [7vr ~op
tative, ir, 5,V.D, wexrif) it wos fcllewiag thot en 30 D guly
tc r"ce‘"f ine »eplczy Yo ovr prepcscls, innded cvex Lp Uis 1e
of 2 '—"o 70 \-Uo

In the meetings of 31.7., 5.6 and 0l,2,8C, we vere
ntinueing tc try to rezchr n aurcc4=nt abeut tice cpzcies selectead
'o- testlhb, but unfortuncotely, we fzlled.
Tae last prcpesals (cuxa and theirs) are frclud:zé in "ihe
table wit cemporztive clinractexistics” (**19: 1).

e wont U speelfy T we censidlr e speeloLi TlUlpLiTiiL
dosivaekis lurs and ledecarpus imoricetus unoulinle L
etuttle menefocturing, while e Onciouepzin feaell .

=n 2e tested nozeover os i osix opeclics,

2, Teznvdir~ the sclid weed sauples (for wihicl frell the
first meeting we pzid  tteaiion) whic& nove W e prepured By

thenks to our ccunterpart , snd walch we wislhed tc De recepticned
arid freighted before cur departure to 3Buchorest, UDD r»epreseni-iives
kave Iinformed us, that twe nentias will de n°ce“s:rJ fer tiiis purpese,

. 3. During our discussicns. we were ssked by UTZ represene
tatives te infcra ue zbcut the clemical ond auxﬁli?*" matexizls
prcduced in Vietnam that cculd be used focr subsequent industri-l
prcducticn in Vietnam ard at tie sone tine tc prepexe tl.e samples
cf thesme .

The reply wiicik we received was tnhot there =2re urf suclh
metericls ovailalle {or cur testinge.
"\c.-l-..

4, Because at the lirst visit iu the S llarel Textile 111
snd Czcu Deng plyaill, these foctcries didm't wicxs we wexre propesiag
in our prcgron new viyit to see the snuttle blccls secticn nnd
shuttle manufectunn° secticn in full activity.

We didn't receive z2ny reply .

5. Tc ensure ti.e faster prrpﬂr*r, of t:e wvicrd stmples,
grcptsed to ;o togetier te the sowriill to exploin ~ud tc¢ discuss

he management the specificaticn cnrd tiie ccnditicis of tneuc.

Our prapcsals were act 7crepted

In such situation cur works in the prcject arez, 2lsoe at
home in our researcn ingtitute, cculdd % be ccrried ¢t in the
terms end according tc the time schedule, prcwided in the contract.

For this reason gnd decause the neXt week cur working tine
in the project ~rez is finighed, we are cuming back tr cur letter
and we are wighing to ask you to ve go kindly to iafe-m UUIDC
Viens~ The HAD;&C . fcxr written decisions.

At the same tire we wish to ask you to asgist our team
intervening to the liinistry cf the Light Industry for o better and

wit

PWW’wB!QS?tiV° co~operation in : .. .. xion of the performance of
Weiting your reply , we - - "= S
v d faithfully TaT

Alexandru Teodorescu pevr

mer. o' svens o el . — - A - & . — . . — o = = ¢ oe s ou—
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Annexe 3.7

' PROTOCOL
conocluded at Hanol on 15th of August 1986

Ref: Project No D,P,/VIE/80/027; Countract 86/37 RK

Participants: ROMCONSULT team (Mr. Alexandru Teodorescu and
' Mr, Constantin Popsa)
Ministry of the Light Industry: Nguyen Hieu and
" PeTy Tiem '
- Union of the Textile Enterprises: T,T, Duong end Chiem

I, In the period of the work in the project area, ROLCONSULT
team haos visited the fellowing fstories:

= Textlle 11111 including shuttle manufacturing sections £ iiarch
Hanoi, Ham binh end Viet Thong=:o Cui Liun

= Plywood including shuttle bloelk manufacturing secticn: Csu Dong
Hanci, lloa 3inh I¢ Chi iiinh City

During the visit, the attention wes pointed cut to the
fellowing aspects:

= the raw material actually utilized for wocden =sccesscries
- = the technologiczcl flow in the preduction sscbicns
= the machines snd equipnents, tcole znd hgrduarz,

4Lt tlie same time, during the discussicns wiii. tle facicrries
*nanagoment, wes dravwn out the most frequent defects cf the sihutile
and cther wecden zccesscxies, in the vieoviug cectlicn, '

II. On tre base of the bibvlicgravhiic zeczxel: eowried cut uy
Q0LCONSULT 2nd UTD propesols regcrding weed species sclecisen
5 2
- t

in the lost nsetdug corgcnised in the presenen oI Il», Trivice Zcoux

Bisct, Deputy resideut xepreserntaiive ¢f the UIZT lznei, one
egreenent was ccncluded ns follows:

= The species selected foxr tL= testiny rcxe: Typltexceorpus
alatus (D=u), Votien Fleurdcns {(Tau wou), Lagersteentis culyuclst-
(Szny Le), Iinliun cochincihinensis (fogys 25luin specien (Led TER)
and morecver Castancpsis chiinensis (Gie Gai) and Podccarpus invri-
catus (Thong Iang).

= The samples will be air freighted in the conditicns of
the specificotion, civen to the iiinistry cf the Lizght Industry -
UTE by the ROLCONGULT team, not later than maximun twe monihs,

11X, Regarding tie clhemiccl znd ouxiliary matexiuls prediced
in Vietnem thpet cculd be used for subcequent iuductri-l prcduciicn
in Vietnam, which alsc needed preparinz the s~mples , Lecouge such
muterinls cre nct avoilable, 1t 13 following that the tests shall ove
carried cut with the existing of such materials in Romenia, :

ROMCONSULT TEAUM o Uiuistry of Light Industry

Alexandru Teodorescu " .
Constantin Popa : UTE specielist -
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Annex 3.8
15th August 1986

RT"PORT
Project No, DP/VIZTc/c”7

Testing the suit~vility cf selccled Vietn-mese specics Loz
the manufzacturing o £ wocden o2ccesgeries for tiie textile indunixy
in the Jccisdist sepudlic of Vietnan = CZexrvices coxried cut 0y
the RCLCCIGULY team in the preject area (19th of July = 15«-th cf
August 1985)

I, In tie menticned time the ICHCOUSULT team has visited
the following focteries:
o0nl 25t of July znd 8th of August - The 8 liarch Textile liill Hancie
)including shuttle manufacturing sectuon)
o Oon 26th of July ~ Cau Dong Plymill, including shuttle blocks
masnufecturing section
. cn 28th cf July = Dan Dinh Textile 11111, including shuttle
manufacturing secticn
. on 13th of Avgust = Viet Thang Textile liill and lcg=Biul: plywced
factcry iucluding siuttle nmanufacturing secticu aund shuttle bHlocks
manufacturing seation,

During the visit, the attention was pointed to the follcwiag
aspects: ‘ .

= the rew material actually utilizec for wooden accesscries
~ the technological flow in the production sections
« the machines and equipment emisting
= the conditions of the wood seasoning
« the tocls and hardwere. . .-

At the same time, during the discussions with the
factories manZgementwere drawn out thé most frequent defects of
the shuttle in the wearing secticn.

II, At the first meeting at the iinistry of the Light
Industry (24th of July 86) tne RONCCHCULT teanm handed over to ile
LOLI represeantatives:

« Chapter III of the DCLCONSULT cffer-pzrt cf the coniract
- bibgicgraphic search of the Vietnzmese gpeciles,

After tuen, -the gpecificstion cf the conditicns, wiich have %o
be observed.in the preparing of the samples was handed over by
letterg.

On she bvage of tuese dccuments, in the meetlugs of 24, 29
30, 31 of July snd 5, 09 August 1986, it was discussed the selec%ion
of tie Victnamese wocd species but it didu't reacii zany agreencent,

Lue tn the fzct that the species Dalbergia cochincininensis
$trac lai), hepea odorcta (iienskicen) sand Cindovs cechinecl:ineunsis
Sepetir) acooxdins to the point of view cf the UTu representatives,
are nhrt nvailabtle fcx the shuitle manufacturing, 1+ wos nrecessaory
to propone f€or gelecticn otlier specits froa the enclesed list &
the contract toking into consideraticn of the UTY propcszla alcoc.

) In this situnticn - uew neetfuy wz8 crgonlzed ir the presevce
of Kx., Patrice Coecur Bisot, Deputy resident representative of UiiLP
Honol, at.the 15th of August, which has permlitted to concludz an

O/.
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! agreenent s fellows: :
- Tie species which will be tested are:
-~ Dypterccrrpus 2lstus (Dou)
. - Vsticu flenriana (Louw Tou)

- Lagerstreemia colyaclots (Cong Le)

=cialiws cocliinci:inaencic (Xeny)

- i5lnin species (Ceitin)

- Cnastoveopnis e ‘*"r*e*u (Gﬁo ~al) .

- Tviceuepuas iNJr?cﬂtu? (= '("" nmu)

- The sganples will e ~dy froigitted Inm e ccodTiln
cf specificniic: *iven tc e ilnistry of the Light T 6nstry
- UTZ by tie nCLTCLIULT tean, not later thon n=xinun fwe acuihs

acccrdinsly, the tine schedule of tihe centract will be
ereuded during tle debriefing 2t ULIDC -« Vienpg,

It is tc be nerpticned that duriun; cur services in tlie
project sres, we nhicd th:e pcssinility te cec sariples cf vicod
species for the fiIve species = UTT prcoposrls, Aglale orgeuteio,
Dyptcroca*pds clatus, Dyplerccerpus cbtusifclius =nd Voilcs
Flenxinna 1y,

Ii7, Eegording the clhemical ond qui inxy wateriyls
rroduced in TieTiin thunt cculé he veed fea s"b:ec;:sf Inductriag

reducticn zind wifenr zlsc necded tie prepuriyy cf tue sn.ipleg,
hecsuse , cfter the point of view ¢f cur counterpa»t (ULI),
sucl. noterizls =re et ovail-ble, it is fellowing that tle tesic
rizls ia acusule,

. will %e carried cut with existing of such nate:

IV, In ccumection with the wccd somples prepzring,

. ceczuse it wgsn't possible tc be receptﬂcand by cury tecu os we
agked at the teginning, we =axe considexring that is necessary fc
be recepticued “CCC”dld”lJ tv the specificaticns given oy the
RCICOLSULTY tezm, by a specislist in the weod industry (lesecrcl
Institute for tie wood industry),

te shiall reserve curselwstiie richt to recepticn the
wood scnples o2t {0 their arriwsl in 3uchareste znd o iufora you
gbecut this, i

ROHCOIISULT ToAM

lM.Sc.Zng. Alexondru Teodorescu
,5¢cenge Cengtautin Popo
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" Annex 4.1

neeo:z v
concernins the visit at the "Textile factory € ilnrtie",

cticn cf siiultles, pirns and plehiiy rilclc, ninfde ou

ce
25« of July and -t o f luzust 1270

1, Daw metexri-sl

The section of shuttles is fed with rcow materiel - blecks
of stratified cond densified wocd supplied frcem plywoed factoxy
Cau Dcng,

~ The sice cf 4 side plznes scantlings shall de accerding
tc tie shuttles i pes respectively <4oec x HCc x 0 &

e
£

Zce Yo X
X %o ma and te the picking sticls ¢f lcco x 7o x 2¢ mm,

The scentling quality is rather lcw, asinly due %¢ tue
following:

= gheets cof veteer cenposing the scantlings are uot
‘of same species znd their arrangement does not cssure a
homogencis semifinished product

= overlining of the extremities of veneer sheet pock
1eads toc the Zormeticn c¢f inner waves

= unappropriote densifiecation of wcod =2ad low glueing
quolity of veneers of varicus specles have ac result acwliciuc,encus
.8tructure waicl drin;s abcut even detochments of scvntl‘huv during
the machining praccess,

Yor pirns, strips of Vatica, having looo x 4c x 4c mm
are supplied from sammills, cut to the necessary dimension, pre-
dried,

The strips are kept in 2 smoll stcre from where they
are nonuelly overtaken and directly stacked in 2 drying chomber,
froi: where they sre also overtaoken by hand,

The drying quality is checked out by experiments,
lack of laboratory apparetus,

2. Oggrotinﬁ ngcceés ard equipaent
The machining of scantlings for shuttles and strips

for pirns is in iwo distinct sections.
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Tiie operating process takes place on individual
equipnent,

Due to the high wear rate of equipment after each
machining cperation it is necessory nanual reteuching.

The intraplant troncpert is nlmeat perfevned hy hinud,

e ein operaticn to obtzin sautiles zud pirun xe:

- 4 side planing of blocks/strips

- crcss-cuttine on single circular saw

« boring of twe hecds for spindle nounting

- routing of recess with routers

« turning of shuttle ends

= sanding on narrcw delt sanding maciaine

- rectifying of edges, sandiug of rough svrfcces, cperzae
tions mede by hand after machining

- lacquer coating of shutiles

- fittinss mounting

- checking nand acceptsance,

Due to the simple shape 8f picking sticks t:e necessary
cperstiuns are -educed.

Part of equipment are made in China, other cnes being
prcduced in tae own worXsicps. '

The moin equipment within the section fer ghiuttles
and pirus ave:

a2, Jor sautiles

-~ Planing wachine, 250 mn_wcrking width, z mitves voliw
~ bingle circuler sow

- Hordzontal boring mochine

~ 2 side planing nacli.ine, 2 discs, B knives ca each dinc
= Opindle ianulder

- Tuwning latie

« Harrow belt sgnding manchine

= Grocving machine

b. Fox pirrs
e axicl vorinrs machine for cne end vering of strips

before turning : *
~ Centering axel machine for pirn
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~ Turning latie fcx outer profile
= Suring and weulding nachiue fox finnl cpex~tiovnc
= louldiug machine rer side grooves

- Ssnding ond rectifying device fcr side ;xccve edzes

!

Tevice fer pnint brushiui.

The cquipuent liave Teen ruuning for more 2¢ years,
so they are reaching low performances due to the unappropriate
clearances. hore than that the low quality of tools made aund
sharpened iu own workshops, having no possibilities to check out
the machining accuracy besides the bad quality of raw material
create difficulties in obtaining'of-good result of machining
operations,

The eftects of tae asbove meutioned problems have
repercussions on the weaving gsection where it is neceasary 8
large consumption of shuttles, which due their defects affect the
quality of woven material, lowering at the ssme time the
etficiency of production, '




AN (U SR U S N T 153

Aunex 1,2
Lota corceruin; the visit te the plywocd factory
Cal=Du1iG (siuttle 2leck secticny) on 295 July 19Ca
o Now matcrinl

The plywood factcry includes also tiie section for laminntes
intended for shuttle production and uses as raw material the lcrs
of various wood species depending on availsbilities (Aglaia,
Lagerstroemia, Canarium etc),

The logs are floated by river and are kept in water untill
they are brought to,the thexrmal treatment vats.

2, Technology and equipment

The manufacturing process is that known for the prcduction
of plywood, by successive prccessings with individual machinery
such as:

- log peeling by the two peelers (CSR)

= veneer drying partly in the open and partly in a roller-jet
drier

= veneer pressing in a 15 daylight press and a six daylight
press (Kralovopolska),

B As a geneysl practice, for plywood production it can be

used only full sheets (not jointed). :
Jointed strips can be used for the procduction of laminates
" %o be processed further Ifor the prcduction of shuttles.
For the production of laminates the factory is provided
with two four-daylight hydraulic presses having plates of
looo x 8oo mm,
From the information received it results that factory produces
laminates at a pressure of 40 « 60 kg /cm2 and a temperature of
140 = 150°C, - .
’ The equipment of the fsctory is over 3o years old and besides
that it suffered the bomdardements which eltered _She performances.
Consequently, the veneer thickness hss allewsnces of
4 0.4 = 0,5 mn which result in densified laminates with uneven
structure,
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The production of leminates started lo=12 years ago with
the equipment avaeilable on local market at this date,
The laminates with dimensions cf looo x 800 x S50 mm, made
of 70 veneer sheets of 1,1 mm, are coaverted by means of a carbide
tipped saw into scantlings with the dimeunsions of looco x 50 x 45 mm,
The densified lcmmin:tes are produced using veneer shneets of
various wood speciés without sorting by quality which impedes on

the quality of scantlings.
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Aunnex 4.3

Nota oouceruning thne visit to the textile factory
FAM DINH (section of shuttles, bobbins and picking
sticks) on 28 July 1986 .

1. Raw naterial

This section uses both the laminated shuttle blocks
received from the plywood factory CAU-DONG and the scantlings
received from its sswmill,
This sawmill converts logs of Aglaia and Vatica species
by means of a band saw Gillet (type 1930) equipped with a hand
operated carriage which efBcts adversely both the cutting accuracy
and the productivity.
It results planks having taickness suitable for the produc~-
tion of wood accessories inteunded to texiile industry. aAfter
- cutting, the planks are edged and then dried in the driers provided

. with psychrometers down to lo=12% K.C.
' . This section supplies the wood material for the production
. of shuttles with suitable dimensions and quality. .

2. Technology and equipnent

The manufecturing process is similer with that for 8 liarch
factory but producing elso shuttles of scund wood, ' i
The machinery system is the ssme as for the factory '
visited previously but the most machines are made it the machine
shop of textile factory which is equipped for both maintenance
. and repair operations and production of steel accessories,
The problems encountered by 8 March fsctury sre found
|

also in the NALDINi factory.
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Annex 4.4

KNota concerning the visit to shutile section of °
textile factory VIET THANG on 12 August 1986

1. Row naterinl

This shuttle section uses a3 row material both laminated
shuttle blocks and wood scantlings,

The laninates sre supplied as scantlings of 6oo x 50 x 45 mm,

Ag regards the solid wood it is supplied in various sizes
depending on the type of products (shuttles, pirns, picking sticks).

Vood species used for above utilization were:

« Anisopteres cochinchinensis (Ven Ven)

- Dipterocarpus alatus (Dau)

= Dialium cochinchinensis (Xoay) for sticks

= Vatica sp (Lau Tau) for bobbins,

The wood scantlings are air dried in the hall (this section
is not provided with driers) so that moisture content of process
wood is not at the level of technical requirements,

2, Technology esnd equipment

The section for shuttles has been established lo years
ago and is equipped with individual machines, Counsequently, the
manufacturing process is by operations. T

. The processing accuracy is imperfect due to the quality

of cutting tools and to taeir maintenance conditions making
necessary operations manually executed for the mending of
processing defects,

The transport between operations is only by hand, _.

The production is organized by flows:

= for shuttles

« for pirns and piocking sticks, '

The process sequence is the same as for shuttlea-aootion
in Northern factories excepting the protection of shuttle surfaces
which is executed by paraffine coating instead of laoquer ocoating,

B I R I
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Annex 4,5

Nota concerning the visit to plywood factory Hoa Binh
(shuttle block seciion) on 12 August 1986

1. Raw materisl

This factory couverts green logs supplied directly from the
forest exploitations,

The technology 1s spt for processing softwoods but is
unsuitable for nardwoods since the lack of $aermal treatment
incudes unproper quality of peeler veneer,

In caaé the wood cannot be transported immediately after
the felling the quality of veneers obtained from untreated logs
is deficient. i

Species processed st the time of visit were:

= Anisoptera cochinchinensis (Ven Ven)

= Dipterocarpus alatus (Dau).

2, Technology and eguigﬁent o

The menufacturing technolcgy.-is like the other plywood
factories equipped with individusl-machines,

The veneers are dried in roller-jet driers wanich ensure
quality drying. "

Por the production of laminates the factory uses the smell

"size veneer sheets and the strips resulted from the peelexss

The veneers sre pressed by: two preases (CSR) intended
initielly for tie pressing of plastics resulting laminates- -
of 600 x 500 Imm,

These presses works at a tesmperature of 140°C and a presaure
of 35 kgt/cm2, -

For the production of lemindgtes 4he factory usea phenolic
resins which are prepared within the glue room of this section,

Because of laminates production £rom veneers of l,o0 mm
thickneass the glue consumption is high enough (750 g/1.1 kg
product) which result in higher production costs,

The problems with the prodaction of laminates are similar
with these mentioned for the fastery CAU=-DUONG,
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Aunex 4,6

Nota concerning the aotunl production of shuttles, pirms
and picking sticks

Bngsed on the ascertainments and on the discussiona with
the nanageizent of factories which imclude the respective production
sectlons it have resulted the following provlems:

1. Troubles with the quality of wood accessories (specially
shuttles) accuring during the production and in operastion,

1.1, Splitting of shuttles and breaking of materials which
result in no longer utilization and even accidents

1.2, Coarse shuttles wnich result in nitching of yesrns
affecting'adversele tiie quality of prcductz and the productivity.

l.3. Loosening of steel tip of shuttles which tokea the
shuttle out of work,

1.4, The -huttlesand pirns :_c not in the 1imit of
tolerances allowed and the dimensions are sltered by machining
and for these reaosons these shuttles. and pirns are removed
from the clamping devices, .

1.5. The spring which keeps the pirn in shuttle axle loses
the elasticity and the pirn dees not remein in the axle,

1.6, The screw for steel or plastic accessories mounted
on shutfles, pirns and picking sticks are loosened,Apufting these
out of operation, )

1.7. Breaking of picking stick body.

Above troubles have aibnificant effects on the _consunption
of wood accessor¥ s per looo m of weavings and at the same time
atffect adversely tle quality of products and the productivity.

2, Main ceuses standing at the origin of above troubles

2.1. As regords the wqpd species, the necessary amounts
of wood material for the produoction of wood accessoreis cannot
be ensures and for this reaspp the manufecturing techunologies
specific to each product cannot be established, ’

2,2, Minimum teohnical norms (specificatitns) necessary
for aeleption, hendling and processing of raw material are not
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established and for this reason some troubles occur eitlher 1a
the maaulacturing process or in oper=ation which are costly and
difficult to repair.

2.3. Conditions for the storing, air drying and protection
of scoutlinges =re act g-tisfzctory. Purtherncre, the drying
cupecity (kilu drying) is unet setisfictery to reanch the mcisture
content necessary in the proceas cf shuttles and other accessories.

2.4, Veaving sections are unot provided with air conditicners
which induce major variations of humidity.

2.5. The most suitable wood species by product ossortments
and the economical condiiicns for the utilization of these species
for the production of shuttles, pirns and picking sticks are not
establisiied,

2,6, In tic production of laminztes there are nc techniesl
norms concerning the ccndition of rsw material, processiug accu-
racy, drying conditions,

2.,7. Foxr,the process of wood material in the sections for
shuttles and othexr accessories there have not been established
permissible deviations apd tolerances and the control of compliance
vith these tolerances in vsorious process stegess

In correlation with above deviations and: tclercnces
it is to be mentioned that permissible deviations-and characteristic
of steel and plastic accessories mounted on shuttles are not
established.

2.8, The woodworking machinery system is at tihe level
of years '60 (machines for individual operations with low
speed and with processing accuracy depending on the skill of
workers),

2,9. In the produotion-of shuttles and bobbina some operations
such as sasndiang and finishing ere not carefully executed (sanding

with o simple granulatdon does not provide sufficient fineness),

2.1lo., The manufacturing tecinologies nre establighed
without sufficient care for the manual devices uged in some hand
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oberations. Furthermore, there is a lack of gouges for the coutrol
of equipment operation snd of tool sharpening.

2,11. There will be necessary to provide stores with air
conditioners for the keeping of shuttles till they are put iunto

operation,
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Annex 4.7

Nota concerning the structure of production cost

I. Data supplied By UTE on 05.8.1926

Structure of costs for looo shuttles
Raw material - shuttle blocks laminated:o0,644 m3 51.540 dong 37.0%

Auxiliary materials
= gteel accessories mounted on shuttles
- finishning lacquers
- sanding paper
tools etc 53.300 dong 38.3%

= energy consumption 1.250 dong 0,9%
- wagesa (3.5 shuttles/8 n) 51.50 dong 3.7%
« other expenses 8,760 dong 6.35
. i Total ' ' 120.000 doty 86 %
Incone © 19.200 dong 13.8%
Total delivery price 139,200 dong 1o0%

II, Data received in the vigit of Viet Thang

= The laminated shuttle blocks cost 30000 dong/m3
= The strips for pirns - cost 5470 dong/m3
= The scantling for picking sticks cost 9020 dong/m3
~ The cost for peeling logs of species - .
Anisoptera, Dipterocarpus ‘3200 dong/m3
~ The cost of sauttle consumption in the el
cost of cotiton weaving products 1.65%.

I1I, Specitficelly shuttle consumpticn
. per looo m cotton weaving products

e Shutt. ¢ al mode by laminated shuttle 3.5 pocb/looo m
blocks

= Shuttle i ported 1,1 = 1.5 pca/looo m
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PROTOCOL
ccncluded at the headquarter RONMCONSULT-ICPIL
Bucharest today 06,04.1988

Participants:
- Vietnamese gide:
eng, Do Van Gien = Specialist in wood accessories -
Union of Textile Enterprises

eng. VU TROIG HUAY - Manager of Shuttle Section =
Textile Enterprise NAl~DINI

v Romanian gide:
eng, Yetre CGrczuj® = ROLCCLISULT |
ers. Alzxondya Tecdeorescu - -‘raect Ilangger - IC2IL
eng. Constantin Popa ~ Specialist in woodworking industry

Object: Study tour of the two Vietnamese specialists for trzining by
assisting tc. the testing of the seven species of Vietunanese wécd,
in order to estcblish the most appropriste ones feor manufecturlng the
wood accesscries.for texztile irdustry in Vietnam (shuttle, pizns).

The training activity took place within the Reseerch and
Zesipn Institute foxr wWocd Industry, Suclarest obsexving the fcllewing
progsron:

= delegatican arrizzl in Bucha*est. 06,02,1922

. = Qxafting neeting: 2CLCOISULT snd PRUD ¢8 ard 09.02.19

-~ trcining sccsicns: 16,¢2.1982 = 06,04,1938 based on the

sttached training prosrrem which wag dravin up in accoxrdance with the
_ latoratory tects fexr test pioces cf the seven Npecles received fren

Vietnsm withia tie contract VID/Sc/c27,

The tr2ining program wss sequenced on the following
ectivities:

= lecturing on different rields specific to wood testing.
verige in crder to deteraive all the wocd properties,

~ attendance and direct participaiion in recearch works
held in the institute laboratories in order to settle the apprcpriste
workability degree of the seven wood species for menufacturing of-
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ANNEX 6
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~speed -0f cutter spinil2:6000 ror
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~37ced of mouldiae spindle:
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Router
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=3nend of cutter 3nindle:18900ror
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2 3

7.

10.

11.

12.

Automatic wood turning lathe
-max.length : 900 mm

-max. diameter:210 rm

-gpeed of snindle(variable):

1500, 2000, 2500, 3000, 4000 7/m pce.

Boring machine

-max.hole diameter:150 mm

-travel of table: 200 mm

-drill speed: 5000 rpm pcs.

Two belt dry sander
-dimensions of sand bhelts:
3900 x 120 mm
~-speed of sand belts:28 m/min. pcs.

Different control device for
checking the quality of pro-
duction global

Transport means (forklift,
trucks,roller conveyors,
carriages, others) -

Testing equipment (universal
- machine for testing,semiauto-

matic technical ballances,
psychrometers, micrometers,
and others) -

25000

6000

9000

12000

8000

15000

386000

-ronom —a an e G av o G 0
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TECHNICAL DATA FOR SOLID WOOD SEMI-F"NISHED PRODUCTS
FOR SHUTTLES AND PIRNS

Executinn. The solid wood semi-finished products for
shuttles and bobbins are made only of round trees having diameters
of 30 - 80 cm and length over 0.5 m.

) Related to the quality the wood shall be round, normal
conformation, straight, without curly grain, knotless, the tree
being cut 1.0 - 1.5 m from the ground.

The round wood is continuously transported from the fel-
ling area to the semi-finished product sections,to avoid wood
degradation.

The whole quantity of round wood intended to the produc-
tion of semi-finished products for shuttles and pirns shall be pro-
vided on its ends with steel clamp,S-shaped over which some fle~
xible protection paste shall be applied (bitumen,paraffine) tc;
assure the proper wood condition during the transport to the place
of wood conv‘érs:lqn into semi-finished products. -

The semi-finished products shall be sawn on,saws havitg

: radial and semi-radial cutting.

The longitudinal opposed faces of semi-finished prodncts
shall be paraliel and planed perpendicularly to the longitudinal
faces. The deviations from the face parallelism is allowed for ~
max., 2 mm.

The protection against fungi and other insects shall be
made by chemical substances (xilotoxine)immediately after cutting.

After cutting, to avoid cracking,the semi-finished pro-
ducts are coated with a paraffine film on the end faces, on a
length of 20 mm from each end. _

The semi-finished products for shuttles shall not have
defects over the allowed ones, specified in vicinamese standards .
A'.o be drawn up. |

The dimensional qualitative conditions of the semi-
unllhed products (scantlings and ltrips) for shuttles and

vaon ®
] .
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pirns shall comply comnulsorily with the dimensional qualitative
conditions of the finished product. )

These conditions are specified below:

a. Qualitative conditions:

- e D D - - — - - - - -t

Parmissible conditions 7
Defect Semi-finished nroducts Semi-finished products
for shuttles for pirns
1 2 3
Colours ~allowed,2 mm deep no - ditto
decomposition
¥nclined -allowed on the radial - ditto
arain section, only on an
edge
-accentuated local de- - ditto
viations of grain not
allowed
-grain pattern is not -grain pattern on a length
. considered defect of 22 mm is not considered
a defect
Fissures -are allowed max.2 mm -ditto
deep
.8pring and -allowed,max. deviation -max.deviation,2 mm on a
bend 5 mm length of 220 mm
. - -y - - o -y - e
. Wane -allowed,max.length 75 mm -allowved,max. length 180 mm
From each end
-on the all edges -on a single edge

On the condition not to reduce the sawn side
of faces with defects with more than:
’ 12 S mm
which is left,reduction
’ is performed on each
face
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1 2 3

Sawing traces Allowed on the condition no to reduce the
plece section

Other defects -are not allowed' -are not allowed

b. Dimensicnal conditions and shapes

The solid wood semi-finished products for shuttles
and bobbins are parallelepiped shaped; they are usually sawn accord-
ing to the following table:

Symbol
- Nominal section Section green state
. of semi n= 12-15% U=50%

finished Length
width thickness width thickness

380 55 55 60 60
420 60 60 65 65
440 60 60 65 65
460 65 65 70 % ()
500 80 80 87 7
560 85 €5 92 92
600 80 100 85 106
650 80 100 85 106

s 1
s 2
s3
S 4
s5
56
57
s 8

-l

NOTE : The dimensions of the above mentioned semi-finished products
are dimensionally correlated with the dimensions of the
. shuttles. -

The semi-finished products for pirns of solid

wood are made having a cross section of 32 x 32 mm for U = 12 -~ 15%

respectively 35 x 35 mm in the green state and lengths of 299, 400,

500 and 700 mm.

NOTE : The dimensions in the green state are increased with-the.
over-dimensions for shrinkage,established for each species. .
Admissible deviations of the wood dimensions,green stste:

- on length + 20 mm
~ on width and thickness : + 2 mm
- 1mm
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1. General
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TECHNICAL REPORT

Bibliograptical scarch on woed species occuring in

Victi amese forests

ROMCONSUL T-1CPIL

UNIDO PROJECT DP/VIE/80/027

€6/37/RK

Contract between UNIDO-Viena and ROMCONSUL T-
Bucharest

This bibliograpllical scarch has been drawn up for presclectien of woed

species occuring in Vietnamese fcrests and suitable fer the production of woed

accessories te be used in textile irdvstries (shuttles, reels, picking sticks).

The elaboration of this ecarch is based on : .

~ speciality works carried out worldwide

- speciality works carried ouvt in Romania -
- searches ¢f ROMCONSULT-ICPIL on various tropical woods

- data concernjng Vietramese forests, supplied with the inquiry

NV P. 86/2

For the zbove purpose, respectively the preselection of wood specics

svitable for producticr. of accessories te be used in textile industries, the

follewing aspects have been studied:

- conditions of raw material required for j roduction of wood accesscries

- wood species available in Vietram with properties ensuring the pos-

sibilities for taking irtc account of these species for producticr. of

wood accessorics

~ analysis by comparation of these species with other species growing

in Europe and uscd for prcduction of wood accessorics.

11, Centents

Wood picces for the producticn of accessories required by textile

industries shall have parailelepiped shape ard variable dimensions corresponding
to the specification of sai¢ a~cessories,
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For example, the wood picees for the production of shuttles and pirns
shall have the following dimensions (MC = 15 - 18 %):

- lengths : 370 - 650 mm, permissible deviation + 20 mm
~ widths : 55 - 85 mm, permissible deviation between + 2 and ~1 ma

- thicknesscs : 55 - 100 mm, permissible deviation between 42 ard -1 mm

The wood picces for the production of accesserics will be obtained
by radial (accepted alsc partly semiradial) conversion of timber.

These wood pieces shall have longitudinal surfaces parallel orce another
and the ends cut perpendicular to longitudinal edges.

The wood shall te sound, with homogencous structure ar uniform den-~

sity.
Defects permitted shall be :

- stains : ailcwed to m..x 2 mm depth if ro decay is obscrved

- keart : not allowed _

- slopping grain : allewed in radial section if not passes from an edge to another
- fissures : allowed in max 2 mm degth

- wave s: allowed in limited number in zenes to be removed by processing

- knots: nct allowed ‘

- cracks: not sllcwed

~ inbarks: not allowed.

. Weod fer production of accessories must Le dry, protected agzinst detee
roration of any kind and shall be stored suitably for keeping intact the dinensions-

and quality, gketch of

Herewith are attached a piece of wood to be used for producticn of

accessories (annex 1) and a shuttle (annex 2).

The preselection of Vietnamese wood spccies is based or the data ol
. swpplied ir. FAO Assistance for Forest inventory and planning ~ report of
Mr. B. Rollet.
"o From this work it results that Vietnamese forests include more than & .
. A0 commercial species (sce annex 3). A large numbes of these species are
softwoods not suitable for production of wood accessories.
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The scarch has taken intc consideration only specics of quality clsss
NG.1, NG.2 and NG.3 (sce anncx 4).
Fer a number of 16 species we have drawn up data sheets (anncxes 5-
20). ’
At 1l ¢ same time, we have drawn up data sheeis for two Bucopean
wood species used on the production of wood accessorics (am exes 21 and 22).
Aralysing the date in these sheets and in the studied works the
following conclusions can be drawn:
- Vietnamese forasts like other forests in Asia between 10° ard 20°
- North latitude are characterized by a multitude of species of which orly a

small number (about one third) are commercial wood.

- Trees of these species are tall and large in ¢ciameter so that siems
can be used on a stificient length. The felling can be made mechanical with high
eccnomic efficiency.

- A sensible amount cf trees in these forests are Dipterocarpacceac
which is strongly represented on world markets.

The Diptercarpaceae has ¢ large number of sorts and species
differentiated by geograplic area and geolcgizi- climatic conditicns which
make difficult tg establisk ar unitar treatmert erd censequently these species
must be used comsiderir ¢ the conditions for eack of them.

As an examplc ve can show the differences betweer densities for:

Lagerstioemia - from 500 te 800 kg/m3
Parashcrea - from 45040 630 kg /mr3
Dipterocarpus ~ from 640 to 915 kg/m3
Vatica - from 66Q to 105C kg/m3
Hopea - from 700 to 1100 kg/m3

3. The presclection of Vietnamese wood specics is carried out Ly
comparation of yoed propertics with the European species used for productior
of wood accessories required by textile industries.

The analysis is based on the follewing elements:

- méero and microscopic irternal wood structure

physico~-mechanical progertics

natural and artificial drying conditions

wood workability
actual utilization.
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Based on the above considerations the following cight wood species
{groups) are presclected, namely:

- Diptcrocarpus alatus, diery (cheruing) (Tro, ‘Dau)

- Hopea adorata, H. Sp. (merawan) {(Sao, K en-Kien)

- Vatica tonchinensis (resak) (tau, lau-tav)

- Dalbergia , cochinchinensis (indeckinese resewood) (trac, trac-lai)’

- Lagerstrocmia caliculata, L. Flos (burger) (Lang lang)

- Sindera cochinchinensis (scpetir) (Gomot)

- Dialium cocthinckinensis (Xaoy)

- Sageraca elliptica (chooi) (sang may)

The five spccies for searching and testing will be sclected from above

species based on the analysis carried cut furtber by specialists in Vietnam.-

TP C M .C-N 189773, 20 000 X
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wOOD SEMI_-MA.NUFACTURE'D FOR SHUTLES,
) COPS, PICKING STICKS

A,B +C,D - Different zones in which some defects are permitced
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LIST OF CURRENTLY AVAILADLE T'MBER
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SPECIES IN VIET NAM

ftem No. Local rame

1.

N NN

>

62
.

10.

-11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22,

Barge Lang
Bang Lang Nuoc
Binh Linh

Cang Lo

Chai

Tro

Cho Chi

Dau

Dav Song Nang
Mai-Don

Gic Gai

Gic Gai Bac Be
Goi Nep

Goi Te

Gu Mat

Hoang Dan Gia
Lau Tau

Lim Vang
Long Mang

Mce

Muong

Muong Den
My

Sang

Sang Le

Sang May

Sgu Den
Kien-Kien
Gia-Ti

N RATTE i X

Botanical namc:

Lagerstromia loudeni-Taijm
Lagerstromia flos-Regional-Retz
Vitex pubescens - Vahl

Betula ancides - Buch

Shorea vulgaris

Shoreca atrinervosa
Parasckerea stellata-Kury
Dipterocarpus sp.
Dipterocarpus alctus

Dipterocarpus dyeri-Pierre

Ptherccarpus

Castonopsis chinensis-llance
Castanopsis tankirensis-Seem

Aglaia gigantea - Pellegrin

Aglaia sp.

Sindora cochinchinensis- Baill

Dacrycdium pierrei-Hick

Vatica cochin.

Peltophorum tonkinensis-Picrre

Pterospermum

Manglictia conifera - Dandy

Cassia sp.

Cassia simeca ~ Lanik
Lysidica rhodostegia-llance
Sapindus oocarpus
Lagerstrocmia calyaclata-Kur

Sageraca clliptica

Hopea odorata -
Hopea ferrea
Tectona grandis

N

ANNLE X‘B_'

ATLET name:

Bungur
Leban

White Merai
Balau

White Seraya

Cheruing

Burma
Padauvk

Tasva
Sepetir

Resak -

Chooi
Merawan
Giam
Teak
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Item No. Local name Botunical name ATIBT name
) 30. Thi Rung, Mun Diospyros Etene Noire
d'Asic
31. Thong Ba La Pinus kcsiys - Royle
32. Thong Nang Poaocarpus imbricatus-Bl
33. Thorg Nhira Pinus mercusii
34. Tram Meclalcuca leucandendrem-Linh
35. Tramr Hong Canarium sp.
36. Tram Trang Canariuvm altum - Racusch
37. Truong Mat Paviesia
38. Vang Tﬁmg _ Endospermum sinensis-Benth
39. Ven Ven Aniscptera cochinchinensis-
Pierre Mersawa
£0. Xoan Dao Pygeum arborcum - Endl & hurz
41, Xoay Dialium cochinchinensis-Pierre  Xaoy
42. Corg Calophyllum Birtangor
43. Dao-Lco Tetrameles nudiflors Binung
44, Mit Nai Artrocarpus Keicdang
45. Cam Lai Dalbergia cozhinchinensis Palisandru
' indochinez
46. Gon Yoc Intsia (afzelia) Merbau

Terminalia Laurel indian

7. Cam Lien
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TIMBER CATLEGORIES
Gr. N.G. 1 Luxurious species (class 1)

Sindora coctinchinensis (Gu rat)
Gr. N.G.2 Very hard and hard species (class 11 and 11D
' Hopea odorata (Sac don)
Lager stoemia (Barg lang)
Vatica ccckinchinensis (Lau teu)
Vitex pubescers (Binh linh)
Pavicsia (Truong mat)
Gr. N.G. 3 Medium hard and red species (class 1V, V and VI)
Eugeria sp.. (Tram)
Diospyros (Thy rung)(Mho noi)
Pterospermum (Lorng mang)
Dipterocarpus alatus (Dan rai)
Shores vulgaris (Chati)
] Anisoptera cockinchinensis (Ven ven)
Gr. N.G. 4 Other species (only firewcod) (class VIl and VIIT)
Gr. N.G. 5 Urknown species

OO N PRI em o
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ANNEX §
Crt. BIBLIOGRAPHIC SEARCH OF THE PROPERTIES OF THE MOST

m- COMMON SPECIES OCCURING IN THE VIETNAMESE FORESTS

v a. Botanical name: Lagerstrocmia Sp.Calyculata Kurz, L.Flos Reginac Retz,
L. Specicsa
b. ATIBT name: Burgur

c. Standard namc: Bang-~Lang

d. Local name: Bang-Lang

2. General description: Large size wood, stem with grooves and swellings,

sapwood and heartwcod differentiated by species; light grey sapwood, light
red heartwood, reddish brown, visible growing rings, straight grair wood,
often wavy or knitted; grain structurce from fine to rough depending on the

size of glossy pores, decorative aspect; alike to nut tree, cak tree or teak.

3. Plysico-mechanical preperties:

density: Itlr-‘:gO-bOO kg/m3 ; R - ¢:  shrinkage o1 swelling ratio:
c00 kg/m3 n’-cdiumov\ =10.7%
. tensile strength : - compression strength: R . =50 MPa

bendiig strength : Ri ~92 MP= modlhlus clasticity: E = -

shef'.rmg strength: - splitting resistance:; -

harcnes:: -

4. Other properties:

Natural harcness: high enough; sapwood is easily trezted with preservative
while the heart wood is not.
- = Slow and difficult natural dryirg; trend to cracking anc deformation. :
~ Artificial drying: requires special attenticn
~ Workability; sppropriate for straight grain wood; for sawn timber cross-
cutting, log stcamirg is recommended tc aveid deformation and cracking;
bendirg and cosy screw and glucing, assembling, lacquer and paint finish-
ing without any difficulty. '

5. Use:
Manufacturing of veneer, furniture, indoor arranger-ents, doors, windovs,
ladders, floorings, parquetry, ship buildings, waggons, cur todies, barrels,
cabincts, handles (tools, houschold .items,. roof framings, bridges, cross-
members,weapon stocks, sport sticks, turnad wood elements, pancls for tlec-

TIC M C-N IME-9730

oo O M rld sl ‘components mounting; it corresponds-to the range of utilization of teak
—— ATy ° !
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ANNEX 0
Crt. RIBLIOGRAPHIC SEARCH OF THE PROPERTIES OF THE MOST
N-  COMMON SPECIES OCCURING IN THE VIETNAMESE FORESTS
1. a. Botanical name: Shorea Sp., Shorea vulgaris -Picrie
b. ATIBT name: Whiie Mecranti d.-Local rame: Chai (Shorce vulg.)
c. Standard name: -
2. Geuneral description:
White sapwood, white brovi heartwood up to grey red, with glossy strijpes;
medium hard-wcdd, with straight grain but often with wavy and knitted greir,
conferring decorative aspect, medium and uniform grain strvcture.
3.  Phyvsicc-meckanical propertics (fer Shorea vulgariss
density(for U=12):¢=70C kg/m3 shrinkage and swelling ratio:
~Ntg=7. 5% xv=13.5%
tersilec strength: Rtv= 2,9 MPa compression strengthk: Fep= 60 MPa
bendirg strergth: Ri = 155 MPa modulus clasticity: E= 1260C MPa
shearing strength: Rfp 8.9 MPa splitting resistarce: =
hardness (Janka) : -
~. Othcr propertices:
Medium natural hardness, green sapwocd is attacked by blue stains and
insects, wcatker non resistent; sapwood is permcable, hartwood is not
perr:cable;
- appropriate natural drying, dcffectless
- difficult to be processed with cutting tools wezring quickly the shar;ucss
because of the cilicon conient, geod cross~-cutting irtc veneer even after a
reduced thermal trectment, good nail and screw assembling; glieing and -
finnishing without difficultics.
5, Use: Manufacture of decorative vencer, especially for plywood, formworks,

waggons, containers, interior vencer (in furniture producticn)doors and
windows, floorings, roof frurings, columns, ship building and boats, car
bodies, barrels; resin is utilized for lacquer preparation,

N B HE R AR YRR
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Crt.
no.

1.

BIBLIOCRAPHIC SEARCH OF THE PROPERTIES OF THE MOST
COMMON SPECIES OCCURING IN THE VIETNAMESE FORESTS

a. Botanical namec: Para Shorec Stellata- Kurz

b. ATIBT namc: White Scraya d. Local name:Ckc-Chi
c. Standard name; -

General desciption:

High size vood up to 16 m hcight, @ 100 -~ 150 cm, sapv.cod scarccely
differertiated from heartweed, light-brown-pink, tinted; straight grain

wood, oftenly knitted, providing decorative stiips on radial section.

Rather coarse and uniform grain structure wood; contains gummiresins and

intracellular chanels.

Physico-mectinical properties: Y-13%_
dersity:(d) = £50...54C...630 kg/.3  shrinkage and swelling ratio: lew
86 acc.to ATIBT)

tensile strergtl : medium, alike tc
African mahogany

compression strength: medium, alike
to African mahogany

bending strength @ medium, alike to. . - modulus elasticity: -

African mahkogary

shearing strength: medium,alike to -+ splittirg resistance :medium, alike to
African mahogany African mahogany

hardness(Brinell): mediuni, alike to
African mahogany

Other propersties:

Low hardness (when green is fungt and insects attecked proaucing abnormal

tints and black gslleries; casily cured with preservatives. ~

'Good natural dryirg; cereful arficialdrying; well hand and mecchanical worka-

bility; appropriate for veneer peeling after intensive steaming; very slight

berding; well nail énd screw assemblirg; casy glucing and firishing.

Use:
Mainly for plywood manufacturing; usad for standard and period furniture,
doors, windows, panclings and pa: quctry, light roof frame, indoor arrange~

ments, replaces teak. Y

ITPC M C-N ImeTd os ex
I
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Crt. BIBLIOGRAPHIC SEARCII OF THE PROPERTIES OF THE MOST
M%: COMMON SPECIES OCCURING IN THE VIETNAMLSE FORESTS
1 Botanical name: Dipterocarpus Dyeri Fierre, D. Spp.
b. ATIBT name: (;"'}lk:l';)'i".“- (previous d. Lccal name: TRO North (north ared
c. Standard name: - -and DAU South (south arcc)
2. Ccereral description:
Large size woed with h - 50 m, @ = 8¢ - 150 mm with straight stem.
Sapwood slightly differentiated from heartwood which is pinkisih brown or
redish brown becoming dark in air; seldom with darken strips.
Wood with straight grains scldom poor kni tted, coarse but even grain
structure; rarely v-ith decorative aspect. Swecat out gommy resins at the
lcg ends more aburdent in the sapwood.
3. Physico-mechkanical properties:
density:(d)- 640...735...915 kg/m3 shrinkage and swelling retio:( )
(for U = 12% r=6.6; t=12.1; v=18.1%
tensile strength:Rtp= 9.2...120 MPa  compression streagth: Rep= 63 MFa
bending strength: Ri= 154 MPa modulus clasticity: E=13.500,MPa
shearing strength:Rfp= 9.8 MPa splitting resistence: -
. hardness:(Jarka, trett ] cross)=
- 64 MPa
4. Other properties:
Natural hardness: geod for heartwoed ard even for sapwood it dry condition; 4
poer for sapwood just after felling;mediur resistant to xylophagous fungi; me-
dium resistant to weather; well impregnated. Difficult natural drying vith
trend to cracking at the ands. Artificial'drying is good but gommy resines
appear. on the surfac€s. _
Difficult sawing because of gemmy regines and silice. Lorg time steamring
is required before peeling; mean warpiigs; casy assembling by rails and
screws. For finishing it requires a previous trectmert at 82-88°C durirg 24 h;
the dust produces dermatites and iritations.
5. Use:

Large utilization for buildings (preservated or not preservated) roof framings,

bridges, picrs; poles, slecpers, pit props, floorings, 'luddcrs, windows,

pannclings, boats, waggons, car body, period furniture, cultural items, wood

turnings, cabinets, handles, %nives, gommaresines are sold as gorjun (bolao,
... .being uscd for stuffing of bosts and for medicincs.

ey
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Crt. BIBLIOGRAPHIC SEARCH OF THE PROPERTIES OF THE MOST

no

1.

F0 M C-N I

COMMON SPECIES OCCURING IN THE VIETNAMESLE FORESTS

a. Botanical name: Sindora Sp., S.Cechinchinensis - Baill

b. ATI1BT name: Sindoer{presently
Sepetir)
c. Standard name: -

d. Local-name: Gu, Gemat, Go

General description:

. Large size wood h = 30.- 46 m ; ¢ = 60 - 120 cm with straight, cylindrical

“stem.

Wide sapwood, brown grey or light grey, and heartwood redish brown, coffee
teinted brewn with dark brewn strips having deccrative aspect.

Visible growing rings;

Straight grain, seldom lightly knitted , fine cven grain structure, without

glcss, oily touch, sweals out oily substances—-at surface.

Physico-mechanical groperties: (U =12%
dcnsity:(d)=700-b99 ke/m3 shrinkage and swelling ratio: v= 10
12.9%

compression strerngth: Rep =45.4 MFa
... 70.4 MPa

bending sirength :Ri = 98.5...179 MPa modulus elasticity: E = -

shearing strength: Rfp : - splitting resistance: -

Ternsile strength: Rtp = -

hardness (Jarka for U= 15 %)
HJr=5G MFa; HJtg -53 MPa

Other propertics:

Natural low-hardness; sapwood severcly attacked needing preservaticn;
heartwood hcavily impregnated; rapid air drying without defects; the sawn
timber 37.5 mm thick is dried well in nc more than 5 months under conditions
existing in Malaysia. Good workability with any type of tools despite of rapid
wearing of cutting edges. Darker wood requires higher zffcrtrs. Veneers are
produced easier by.pecling. Sliced venecrs Lave trend to crackirg. Nail and
screw assemblings are strong cnough; reduced waipings; casely finished but

with pore filling, problems seldop, arisc with olcoresine finishes.

Use:
Mainly for furniture production, plywood, doors-windows, floorings, indoor
arrangements, radio and Tv cabiret, trays, brush covers, frames, stick,

shelvings, structural timber for medium loads.

Wit 0o eg
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Crt,
no.

1.

ANNEX TO
BIBLIOGRAPHIC SEARCH OF THE FROPERTIES OV 1HE MOST
COMMON SPECIES OCCURING 1N THI)- VIETNAMESLE FORESTS

da. Botanical name: Sageraca Sp., S. Elliptica Hook

b. ATIBT name; Chooi : d. Locol neme: Sang May

¢. Standard naime: -

General descrintior: (Fer varicns spocics of Saperaca)

Mediun: size waod, ¢ G0 - 86 o
Sapwoad lightor iian hearthwood, vellow-tinted, light brown up to olive -
yellow, greenish brown vellow. .

Straight grain wood, mediur grain structure up to coarse grain , without

smell and taste, glossy, on the radial section.

Phy sico-mechanical properties: (fer 17 - 2% - 15%;

o
density(): 330...870...,920 ko/md shrirkage anu syelimg ratio - 1| ey
A 1€ = 2.3%
tensile strergih Rtp - - compression strength: Rep= 29 MPa
bending strength: Ri - 106 MPa modulus clasticity: E=16,500 MPa
shearing strength: Rfp = - splitting resistance:; -

hardness (Janka) : -

Other properties:

Goced hardness on d ryv wood; and poor hardress on the greer sapwood, low
weather resistance., .

Easily cured with preservatives,

Natural drying - slowly and defectless

Workable with any type of toels, appropriate for veneor peeling; cosy and

resistant rasil and scrow assembling; well lacquer and paint fiishing.

Use:
Manufacturing of matches( box and sticks), plywood, cascs shelvings

g y Ply ’ ’ s
packing boxes, office and drawing articles y reels and teys, Used in build.

ings for structure ciements under medium loads and floo rings.
Heavier wood intended for sport articles, sculls and boats; replaces mapple

..wood,
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ANNEX 1)
Crt. BIBLIOGRAPHIC SLEARCH GF THE PROPERTIES OF THE MOST
no- COMMON SPECIES OCCURING IN THE VIETNAMESE FORESTS
1. a. Botanical name: Hopea sp. » H. Odcrata Roxh
b. ATIBT name: Merawan; Giam d.Local name: Sao, Kich-Kien

c¢. Standard name: -

2. Gonerai (luscii_L_rlion:

- Medium size wood ¢V &C - &0 en

- Sapwood - light cllow, narrow, slightly different as to heartwood - dark
yellow up to dark brown

- Wood with.straight grain, fine grain structure, henogencous, rather high

density.

3. Physico-machanicel proseriios: (U - 15%)

JD.
density (d): 700-950-1:0¢ Rem3 shrinkage and swelling ratio
(heavy wood) “vd = 4.2 18 8,2-9. 05000 12,6413, 08
tensile strength Rip = 262 M Pa compression sirength Rep ~ 70 MPa
berding strength Ri = 163 MPa modulus clasticity E = 15,700 MPa
shearing strongth Rfp = i7 MPa splitting resistance: -

hardness (Jankci- Brivell)
HB cross = 97; rd = 30; tg = L0 MPa

4. Other propertios:
- High notura) hardness; ¢ry heartwood, cannot Le attacked by xyloptagcous
insects, furgi and weather resistant,
- Hard to Le treated, so 1t 1s uscd untreaied or surface treatod;
- Slev: natural drying;

- Heavily workability by sawing with high crergy consumption.

5. Use:

- Multi-used even chemical untreated;
= For tuildings submitted to high loads, bridges, daws, ptes, colunns for
high voliage electric mains, cross clements floors, bases fer heavy

installations, ships bmidings, car bodics, waggers, barels, acid resistant
vessels for chemical industry, weapon stocks; it sweats dammar resins,
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Crt. BI31IOGRAPHIC 51ARCH OF THE PROPERTIES OF THE MOST
NO. COMMON SPLCIES OCCURING 13 THE VIETNAMESE FCRESTS y
1 a. Botawvicel name: Vatica Sp., V. Tonckinensis A.chen .
b. A3 nar ¢: Resak d. Local nar¢: Tau, Lau-Tau
c. Stapdad name: -
2. Gene val o = jhion:
Moediwia stzey up to large wood (I S0 m), 080 - (50 mu.
- Large sapwood (up 10 10 cri), rellow, white-pith or - clew light-brown,
scarce b ditfcre ot from heartwood velicw brown or red-dar 1o v, somctimes
with green =t ipes or spots;
Straight giain er lightly knity woocs fine ond uniform grair stiicture,
glossless; greasy cu crvss section; it has calein -+ late crystals; alil«
locust tree colour.
R - 3 . - - ‘
3. Pl sic cemechanical propertie - (U = §2 - 15 9%) ]
corsitv(eld) 08T e e 3 ' . s 1
v s hEahy et e shrithage o' < elling vatio sr=2. 5,
(lllbh vaery hl‘s_.,l.) i ol8 % v = 13.2 %
tensile strength: Rtp = 173-224 M _ SN
5 P i comprcs oo ostrergth Rep = 00-80 MT. .
Lending strengtl : R = 126-152 MPa .
& & medulus elasticity: E - 17,/00-19,900
. MPA .
shearing strength: Rfp = 14.2-18.CMFa -

hardness: T(I) ¢rasn: 70-102 MPa

4.  Other pcperties:
Perishable sapycod, heartwood, resistv: cver in contact witl, the sl and
weather exposcd, Gitficult to be cliemically wreated,
- Slow ratural drying, without lui- . "cfccts'; bard to be Filn ¢1ed.
- Sawing hard 1o be performed due te gereoresing; planing and tu-1ing not
easily perfermed but provide sr coth [ cs.
Nail and screv: asse::! 'ings need for previous Loergs,

- Easy glucing ard fini:ling.

5. Use:

Multi-uses in buildings fer exterial, internal and hy¢ raulic works, for bri¢ges
¢ams, pontoons roof g fr.eue, pilons, cross clements, doors and window s,
Faraw ‘“y, waggons, light boats, l'arrels; turned articlcs, recl and heaters

for teanle industry, office articles, furniture aad art works. It is vsed within v

. 8pecial works as vencer and plin ocd.
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. Crt. BIBLIOGRAPHIC SEARCH OF 11 E PROPERTIES OF THIE MOST

"% COMMON SPECIES OCCURING IN THE VIETNAMESE VYCPESTS

’ 1. a. Betanicol nor o Sriseptera Sp., A. Cokinchirensis-Pierre )
b. ATIBT parie: M cr';a\l\(;t(provmus d. Local naie: Ven Ven
€. Stardird wame:

2. General cescvipiion: ’
Large size tree (L= 30 - Z0mm) and @ = Q0 - 12¢ ¢, recently felled tice
has on excess in gomoresit on *Le curface, light pink yvellowish sapwood,
light vel'cv heartwoed or brown yellor turning into dark colevt e ir
contact, having gum chic ¢ir and silicon in cell wills; straight grain wood
b= sleo twisted consequentiy aving decorative aspect.

Mcedium and uniform grain structure without figere of the wood 3 aromatic
smell,

3. Physice-mechanical projas i v 2-159%)

SRR ) IR S e
) Av = 12- 10.53%
tensilc strength Rip = 2.0 MFa Cor:pression strength Re, =51 MPa
bending strength: R = 85... 108 MPa redulus elasticity E = 93(0v- 1 Z2COOMPa

) shearing strengel : Rfp= 6.4...8.2MPa srlitting resistarce: -
harcress (J, B) = -

L. Quer pogerties: Natural cury’ lity; inexistent for sapvocd, “~oduced for
heartveod cnd even dry sapwood; lack of du rabiliti=in c ertact with the ground
ard to Lad v eather; it necessitates protection tie -4 «: ts cven from logging
ard ther differentiated by vt'lic ations; very difficult entiseptic treatnwent,
Slew natural dryirg requiring piling in sticly ¢ rtificial drying withot * Cif-
ficnlties; conditiv:=: iritial : to - S()OC, tu - /,?""C_, i relative moisture
content 85 % final to = 75°C; - 370 C, relative moisture content Z0 %,

Ity vcod is steble to moisture =a: ;| tions. Appropriate preoe wsing but with
tool wear; e v so cof silicon.

. Itis wel' cross-cut intowvencer by pedlis g ard flat cutting after 1 ermal
treatment ot 90'7C; secvced bending, excess ir g1 oresin when slcaming,
resistent assembling, oo« frishing,

5. Use:

In Luiltings cnly under roef and incoors; for framings, slcors, parquetry, do.r

virdows, wall penclling, packing boxes, plywood (intcrior layers because

of gomoresin); ship Luilding; firniture for dwellings, school furiiture,
waggons, car badies,

g T i

A ul b R
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Crt. BIKLIOGRAPHIC SEARCE OF THE PROPERTIES OF THE MOST
no.
COMMON SPLECIES OCCURING IN THIE VIETNAMESE FORESTS

I.  Betanical name: Bicspives Ebenum-Kocriryg, P Spp.
a. ATIB) name: EEdne Noire dFAsie d. Lecal name: Mun
b. Stanlard name: -

2. Geiral descriptiop:
Medivr - small sice wood wp te 23 m Feight, 3050 - 70 ¢y, the © e
- has shape defects beivg utilizable up te ruix. 12 m length.
Sapwoed white, grey yeilov , sor etimes with biack s trips; heartwood blick
seldom with lighter o 10w strands; nonvisible rings.
The weod has straight, sometitics weven grains, fige cven grain structure

withcut smeil and taste; gurmy inclusions trowi or black.

J3. Physico-rmechanical progeriies: (U = 12%

density (d) = Si3-390 kg w3 shrinkage crd swelling ratic: 1 i
(1330 kg /m3 green)
tersile strongth: Fos = 3.7 MPa compressicn stiength Rep - £23-03 AP,
bending strength Ri = §2-162% MPa modulus clasticity E = 10500 M-Pa
skcuring strength Rfp - 12 MFa splitting resistance @ - '
hardness ( H} c:ors) 92)
’ (H] perp. = €2 MP.

Z. Other propertics:
TEe sapwood is not duri tle and-eencrally is remooed . The heartwood is v ry
strong and does net equire preservation. Lavye cracks oceur when ¢ -,
taturally so that it is secommended gertle éryving. The artificivl dryving will be
initiajl: to = Z.OOC, tu = 37.3°C (relative humidity U = &2 %) and finally to = 65°C
M 1.8.50(: Crelative bur idity U = 406 %).
Th¢ sapvood can be casely processed compared witl the hearrwood whick

. Cir be processed only with I viergy consunitipn ard ser oe wearing of
cutlipg wols; easy for plaring and turning. The sheiog is possible only aftey
intensive thermal trecturent; high finish with good aspect. Naibiryg is possible
only after predrilling. The dust <or produce 1rritatior .

Y Use:

The utilizaticn of this wood is ruled by the decorative asject, durabilits, w1,

tility to humidity vuristions but generally can be used for solid weood furniture,
yenecrs, carvings, turrings, chc:stmatc, picces, musical instruments, handles,
office furniture, sticls, golf clubs, parquctry, The wood is similai to african-

A s ebony.
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Crt. BIBLIOGRAPHIC SEARCH OF THE PROPERTIES OF THE MOST
"®: COMMON SPECIES OCCURING IN THLE VIETNAMESE FORESTS

. a. Botanical name: Vitex Sp.

b. ATIBT name: Leban : d. Local name: Chan Vit
- [
c. Standard pame: - .
2. General doscrintion:
Very had woed, with high density, durable and resistent to moisture.
3. Physice-mechanical properties:

~ ity ] RN I ko : . :-c_f_. - . .
density (d) - 250 kg/em3 U=135%) shrinkage and swelling ratio

tensile strength Ryp @ - compression sirength Rep @ -
berding strength Ri ;- modilus elasticity E: -
shearing strength Rip : - splitting resistance : -

hardness H (E,)) : -

4. Other propertics:

) \

5. Use: =
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Crt. BIBLIOGRAPHIC SEARCTH OF TillE PROPERTIES OF THE MOST

N0.  COMMON SPLECIES OCCURING IN THE VIETNAMUESE FORESTS

I. a. Botanical name: Dialinm Cochinchinensis-Picrre

b. ATiBT name: Xaoy d. Local name: Xaov, Xay

¢. Swandard name: -

[
f')
r,
=
‘.
-
d
.
—
-~
)
)
e
r,
=
=
~,
.’

Dark browm, redish brown wood.
Fine grain structure; very hard; heavy weight.
s 3 A 3 Nj LN

Straight grain wood.

3. Physico-mechanical properties:
Y prop

density(d) =930-10CC kg/m3(U=15% shrinkage and swelling ratio  : -
tensile strength Rip: - compression strength Rep @
bending strength R: - modulus clasticity E: -

shearing strength Rip @ - splitting resistance: -

hardness H (B,]) : -

L. O_t__lm_r_pl‘_gpcrlics:

Good resistance to fungi and insccts, water ard weather.

Difficult to process being very hard (like guaipe).

5. Use:
Timber suitable for ship building, fine furniture, cylinders for crushing of

sugar canc, wheels, tillers ctc,
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Crt BIBLIOGRAPHIC SEARCH OF THE PROPERTIES OF T'liE MOST
no. COMMON SPECIES OCCURING IN THE VIETNAMESE FORESTS
1. a. Botanical name: Amcora sya., Aglaia Sp., A. Giganteea, A. Pierre

b. ATIBT namc: Tasua d. Local name: Goi

c. Standard ramc:

NS

General description:

Woed @ =70 - 100 m .
. Pink turned brown te- air-contact. - o

Wood with high density, hard smelling.

3. Physico-mechanical prapertics:

density d= 56C-700 kg /n3(U=15%) shrinkage and swelling ratio : -
tensile strength Rtp : - ' compression strength Ecp @ -
bending strength Ri : - modulus elasticity E : -

shearing strength Rip ; - splitting resistance: -

hardness 1 (B,]) : -

4. Other properties:

Workable woced.

5. Use:;

For furniture, buildings, railway waggons, wheels and spindles for carriages;
spccial use: weapon stocks.

R N L AT IR YT




o

Romanian Consulting Institute ANNIFX .l_\'\d
Crt. BIBLIOGRAPHIC SEARCE OF THE PROPUERTIES OF THE MOST s
no. .

l.

5.

COMMON SPECIES OCCURING IN TIHHE VIETNAMESE FORESTS
a. Botanical name: Cassia Sp. Siamea Lamk
b. ATIBT name: Dhjohar d. Local name: Muang Ter (South

Vietnam)
¢. Standard name: -

GCeneral (lo::crlllion :

- White sapwocd, with high density, black heartwoed, sowetimes with lighter
strips.

- Fine grain structure; high density, hard and heavy

Physico-mechanical properties:

density (d) : 700 kg/m3 (U = 15% shrinkage and swelling ratio  : -

tensile strength @ Rip -~ compression strength Rep @ - \
berding strength Ri @ - modulus clasticity E : -

shearing strength : Rfp @ - splitting resistance: -

hardness 11 (B, ]): -

Other properties:

Good natural hardness - resistant to biological agents. -

Use:
External use,joinery, roof framing, buildings.

et .-
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Crt. BIBLIOGRAPHIC SEARCH OF THE PROPERTIES OF THE MOST
No- COMMON SPECIES OCCURING IN THE VIETNAMESE FORIEESTS
1. a. Botanical namc:Artocm:pus clasticus, A. spp.

'b. ATIBT name: Kcledang ' d. Local name: Mit-nai

¢. Standard namo: -

2. General description:

Tree up to 30 m height, @ 80 - 120 cm straight, cylindrical trurks, 15-22 m
usable length.
Sapwood - grey white or vellow; heartwood - goldish brown up to dark
trown (as nut tree) light sensitive turning the colour.
Easy visible growth rings; wood with knitty grain; grain structure - rough

-and homogerecus; smooth faces are glossy.

3. Physico-mechanical propertics: _
density (d) 500-8CC kg/m3 shrinkahe and swelling ratio .

. v=8.5-11%
ternsile strengih Rtp : ccmpression strength Rep=35-53
berding strength Ri : 69-100 modulus elasticity E : -
shearing strength Rfp = 9.3-11.3 splitting resistance:

hardness H]rd=27-55 MPa
Hjtg = 21-57 MPa

4. Other propertices:

‘Dry.heartwocd - resistant to insects and termite attack. Weather resistant.
Sapwood can be chemical treated, heartwood - hard treatable under pressure
ard vacuum.

Gentle natural drying, the thin cleinents are deformed.
When processing wear out the tools.

The nail, screw and glue assembling are resistant and casy to be performed.

5. Use:
For the manufacturing of: plywood, decorative vencer, doors and windows,
indoors arrangements, turning and carving works, wecapon stocks, tool

‘handles, musical instruments , reels.
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Crte BIBLIOGRAPGIC SEARCH OF THE PROPERTIES QF 11 MOST
fo. COMMON SPECIES OCCURING IN THE VIETNAMESE FORESTS

v a. Botanical name: Dalberaia cockhimchimensis- Picrre

Lo ATIBT nine: Pallisandre de d. Locai rame: Cam Lai, Trac
Cochinchine I.ai
c Standard pames -

Leneval descriantion:s

Tree up to 30 m height (15 - 30 m), 12- 15 m usable lenath, ¢ 20 - 80 cing
sapwoed nrarked against the heartwesd, yollowish white, light goldish-yeltow, b
heartwood changeable even for the $aili¢ Specics, turning dark in time, is
Jyellowish red, violaceae pink, dark brown red wood with straight grain,
mediur grain structare, high resistaice and hardness, decorative aspect

. due te its colour and arain structurc.

- Physice-moechanical pro wrtics:
A 13

density (¢) BOC - 10735 kg/m3 shrinkasc"and swelling ratio:

~v :&E.7%
tensile strength Rip : compressior strength: Rep = 104
berding resistance Ri = 260 modulus clasticity [ :120C0- 13000 MPa
shearing strength Rfp 12-17.5 MPa splitting resistance: -

hardness H (J,B ) -

- Other pronertios

High natural hordiress of heartwoed hich resists to furgi and insccts (cven
therinites)., .

Sapwood is perishabla,

Lent natural drying; it is kiln dried, initial to = SOOC, tu = /.7°C, U = 5")'%,
final to = 75°C, tu = 75°C, U - 20 4.

I'tis workalle with any yp. el toois, which is rapidly worn Cul;il is veneor
led after thermal 'recunent; assembling (with nails, screws, gluc) is resistant;

gocd finishing, sometimes the skin Lecemes irritated in conract tc sawdust,

Use:

Furniture, art and handicraft articles, carved and'lurncd works, brushces,
hilliard cues, musical instruments, sport articles, tool handles; ships;
indoor panelling.
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Crt. BIBLIOGRAPIIC SEARCH OF THE PROPERTIES OF THE MOST
no. COMMON SPECIES OCCURING IN THE VIETNAMESE FORESTS
1. a. Botanical name: Carpinus Betulus-2
b. ATIBT namwe: d. Local nanes: ¢, pen
c. Standard name: hernbeam
2. General descriphion:
Medium size wood (ep to 30 m); diameter up e S0 cm.,
Channelled stem; light grey white wood; heartveod is differentiatod by
colour of sapwood, growing ritgs with wavy contour; weod-honiogenous , dense
twisted fibre without smell and taste; without decerative aspect.
3. Physico-nicchanic: ; propertics:
dersity (4) = 710...844...938 kg/m3 shrinkcge and swelling ratio:
X = 09551 - 12.5;wv=13.8%
tensile strength Rip: 160.4 MTa compression strergth RCP :00.5 MFa
Rtv: 4.7 MPa
bending strength Ri ;143 MPa modulus elasticity E: 1660C Mz
shearing strength Rfp : 15.6 MFa splitting resistance: rd-0.80 MPa
tg = 1.38 MPa
hardness H (12, ]) : HJr= SO MPa;
Hjt = 81.7 MPa
L, Othcrproyorl_igg:
It belongs to heavy and hard wood species; large shrinkage to hicher values
thar beech; good mecharicai resistance higher to beech; good ratural witout
/ TLOu
. durability; good machining,difficult splitting, peeling in green staic y thormal
treatmert,atiention is to be paid when drying because of cracks and deforma-
ticns.
5. Use:

ITOOM U e,

Sawn timler, parquetry, vereer, tooly lasts, picces for metallurgic industry,
machine building, accessorics for textile industry,

(IR T RTTTNEN
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Crt. BIBLIOGRAPTIC SEFARCH OF THE PROPERTIFS QOF THE MOST »
noe.,

COMMON SPFCIHES QCCURING IN THE VIETNAMESE FORESTS

1. aBeranical name: Fagus svlvatnca

b. ATIET name: beech d. Local namae: Fay

c. Standard name:

2. Coperal doscription:
Moedium wood (b = 37 ) diameter up to 70 om.
White-vellosish colour oxecpt for the heartvead Talsly coloured in hichi-
brown to dark-brown; distinctive growing rings.
Homogeneous grain structure wood fine structure with diminished decorative
aspoct, mat, without large colour contrasts of the Himits of growir g rings;
visible mirror offocts on the rodial section owned te medulary rays; tosteless
and smeltoss,

3.  Dhvsico-mechaoical proportios: (129
depsity (@) : 583...093...817 kg/m3  shrinkage ard sweling ratic

AT = 5.55mls 1245000 = 17.L %
tensile strergth Rtp 139 MPa
Rtv 3.4
bending strength Ri ¢ 119.3 MPa
shearing, strength Rip:

hardness Hjrd = 52.06
Hjtg-54.4
crosswisc:05.8 MPa

compression strength Rep 53.72 MPa
modulus clasticity £ : 15CGC0 M1a

splitting resistonce: -

L. Othor projicrties:

Low hardness wood

Hard rctural and artificial drying, liable to cracks and determations

Appropriate machining especially for green woed; well pecled especratiy
pPprog y CS5y 3 § 3 1 ] A

after steamirg treatment; casy bending and finishirg.

5. Usec:
Sawn timber, parquetry, cross membery plywood, pitwood, pulp, buildings,
barrcls hollow core boards, cawps, furniture, prefub houses, purticle

board , fiberboard, accessorics for textil» industry.
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ABBRLEVIATIONS
- dersity
R = strength
R12-15= strength at the moisture content of, 12 - 15%
Rv = strength of green wood
Rc = compression strength
Rep = compression strength | parallel 1o grain structure
Rtg = tersile strength, pcrailel te grain structiure
Rtv = tensile strength, perpendicular to grain structure
Ri = bending strength
E - elasticity inodulus
Rd = splitting resistance
Rfp = shearing strength
H(,B)= hardness
doe shrinkage
4V = volume shrinkage
Jre= radial shrinkage
Tte tengential shrinkage
U= moisture contert
h = height
[/ diamcter

FH 0 N N 19100 2 i 00X
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STAS
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ANNEX 1.3.
LIST OF Sravnapng '
£4-87 . Wood. Determination of volume weight. -
85-68 Wood. Determination of shrinkage and . |
swelling ratios. ’
86/1-87 Wood. Testing for compression strength |
: parallel to grain
337-67 Wood. Testing for static bending strength.

336/1-88 Wond. Determination of tensile strength
parallel to grain.

6291-72 Wood. Dztermination of tensile strength
perpendicular to grain.

1651-83 Wood. Testing for shear strength. - -

1038-82 ‘Wood. Testing for splitting strength, ’

338-82 Wood. Testing for impact bending resilience.

2417/1-87 Wood. Testing for Janka hardness. s

83-68 Wood. Determination of humidity.

9266-73 Timber. Determination of humidity. o

10349/1-87 Timber. Drying under 100°C temperature.

9302/4-87 Wood. Improving of the surface for solid
pleces.

-y .






