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SYN'l!IESIS {SYN<PSZS) 

U.R.D.P. financed a l:>roject, executed by tiaDO 

to supyort the settirg up of a section for the ~roduction of 
wood accessories for the textile industry in Vietnain (Project 
VIE/80/027), a portion was ~uUcontracted to RO!-tCONSULT-ICJ.>IL 

to select and test 5 Vie~se wood species in order to de
terr.line their workability and suitability ~or the prOduction 
of wood aocesRories as well as for drawi&CJ up the rnanufactur:- · 

.• 
ing processes for the~e products. 

The contract provisions first inc].11dcd a biblio
graphical study of the~main·Vietrlamese wood speci~s1 this 

reae3X'Ch work was submitted to UNIDo - Vienna in 1986,.:: ,·,-,:•x 1.2) . . 

Based on the.bibli()(Jraphical research from the 
list of the Vietnamese commercial wood species which were 
specified in the a))!>endix of UUIDO' s terms of reference, the 

preselection of ·s species (or groups of S!'llE!oie!;) ~.,as su99es
ted, of which 5 gpecies were to he !'eleated for researching 
and testinc;r durinc;r the stay of the consultant's team in the 
project area. 

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

en this occasion, the consultant's team togethgr 
with the representative:; of tl1e Uinistry of I.J.qht Induatry 

in the pnsenc& of the deputy rapresentative t"iD!' in tlanol, 

4rew up the list of. the 7 ·specie. to ba researched and 
teftt!=d for the above mentioned scope • 

'1'he samples, ccnsist!nq on1.v of solid wood 

apeoies, f~ th•~test Pieces necessary for testing dnd re
•eaJ:Ohing were s::!.nt to ICPIL'a laboratory in Bucharest by 

the Mini•tr"J of Li ,nt Indwstry, Vietnam in July 1987. 

. ' 
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·1'e3ts and research on the 7 species ¥ere reque~
ted to be •rformed in the presence of t:he two Vietnamese 
special!~·. ; ~or whom maro-Vienna arrangad a 2 month •study~ · 

tonr• to 'lJr.ania; consC':Iuently, testinqs st~ted in February 

1988:·· ... , raspectively af-ter 7 Months from the reception or · 
s~les. 

'l'he oonclusionc; after testinq of the seven wood 

specie~ showed the proner species which are suitable for the 

production of ,.,ood accessoriec; (shuttles, pims, picking 

· stJ.cks) for the textile industi.'"Y and the ma,ln ain111U11t condi-· 

tions necessary for the manu~acturing of t:bese products con

sequently, from the 7 wood species which were tested. 
The most suitable stieoies for "tile oroduction of .. -~ --

shuttles, pirns and pickinq sticks are ieons*dered to be 

Dypterocaruu:l, Vatica, Dialium, Aglaia, Lagerstroemia and 
Castanopsis spp. 

This report specifies both the requirements i~ 
plied in the selection and processinq of r~ material and 

the processi.nq and sequence of operation• for the manufac
tl!rinq ot high quality products necessary for the manufac
turing of th~se products. 
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I. INTRODUCTION 

1. 'l'ITLE·OF WORK : 

TestintJ the suitabil i.ty of salootccl Vietnamese 

wood species for the P.anuf:actur'? of. ~.,oo.icn acc~~sor.ies for 

the teMtile industry in the Socialist J'?C?~".'Ublic of '.'iet ;:Jam. 

2. STA~ 

Study - Pinal report 

3. ORGMII ZATIOM : 

ROttCONSULT- Research and Design In~tituta for 

Wood Industry (ICPIL) Bucharest. 

4. B.2\SIS OF WORK 

- Contract· si911ed by muoo Vienna and nor.COHSULT; 

- Riblio9rar>hical r::?3carch, <lra\m U'!) l"i? !~IL; 

- Briefin~ received in Vienna, 2··6.07~ l::l36, hy 

!"roject manager of RO~·"COn!HJf,Te 

- Activit:i,• develont!d in the t>rojoot arc;\ by t'1e 

Ro~.fCO!-?~ULT-IO?IL delcc:ration; 

- Protocol concluli~d in 'ianoi 15.on.1986, between 

the RO!"!CmmUL'l'-ICT>IL delc<Jation anci ti'le rc!'ro!lcntativea of thE 

Ministry of Liryht Industry of. Viet :·lam. 

- Debricfin~y received in Vienna, 7-12.09. H86 by 

the !_')rojcct manager of RO"·~OHSU!ll'. 

5. SCOPE : 

Within t11e suri~orling pro<"T.'an :nut :':or.th })y U'1'1IDO 

Vienna, for the implomcntation of. ni lot plcmt f.or. mnufactur

ing wood acoea'Jorics for textile induntr.y in l/it?t ::lcun the ala· 
boration of BCY.nO rP.eearch work on the wood npocics available 
in this country was roquostcd. 

The work aims at 
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establishinq the priority and conditions under 

'\-mich ~.ct:u.mese ~.,ood sp~cies arc sui ta.blc for manufacturing 

wood accessories for the textile in!ustry. · -
- analyse aad i>ro~e an iJ'!l!>roved technol09Y for 

manufacturing llJIM wood accessories of the selected species 
so that the foll<Minq shall be oht:ained : 

• reduction of s~ec1 fie cons~tion of 16cal made 
shuttle$ up to the· lewl of iJn!X)rted shuttles1 

• diminish negative inf.luP.nee hrou~ht about by 

poor ouali ty of shuttles '.lr>On the text-:l le quali 'tl" a.'ld U'(>On 

labour ~ro::luctivity. 

6. :!:~OGRAM DJl.TA : 

Within the Union of Textile 1-t:irt;>rises from Viet 
Nam (U.T.:r-;) thP-re are 4 sections for shuttle !)roduction lo

cated near the following te:~ile factories; 8 Uarch, NAM DIN!I, 

VIMH !'TIU i\."ld V!T!'l' TP.NG. 

Production of the 4 factories is 230000shuttles/ 

year chan~9r type, and other accessories such ns shuttle 
blocks anct picking sticks. 

Tha raw material for the production of shuttles 

and picking !'JticJ.rn is ahuttle hlocks, while for the pirns it 
i!J. colic1 wood of Vietna11~se wood s">ecies. 

The te:;ts of Vietnamese wood species sh<J\m in the 

a~penaix to the contract incluues 37 species (1\rinexJ,.l.). 
BaRl!d on a ;>iblioqra1?hical rc:Jaarch of these 37 

enecieR and in a comparative analy11ia of phyi:;ical and roooha

nical µrooorties of the:;e species wi tli other S"E!cies used for 

SA.me ..,U?'1'.'0!H! in F.tlr<'!"4!, thA fol tmdn~ eight R~ies have been 

pra-l'lnlooto<l : 

- Di~teroca~pus al.atUB Dicry (Tra, Dau) 

- i.-looea odorata (Dao, Kien, Kien) 

- Vatlca tonchinenaia (Lau Tau) 
- D~lberqia cochinchinensis (Trac lai) 
- Laqerstroomln calyaclata (Ilang lan9) 
- Sindora cochinchinensis (Sepotir) 
- Dil\liwn cochinchinensis (Xaoy) 

- Saqornea clliptica (aanq may) 

. "':' • 

• 

• 
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Follmdng the vl:oi t in Viet Ncu:t durin~ 19 July te 
15 August 1986, at three shuttle S~tions (3 r-•?.rch, !-Ti'Un Oinh 

and Viet Than~) 1\nd at tuo sections for lal!lin:tt•-d ,.,ood (cau 

Duong and Roa l>inh). and hn~ed on the cli!'lCuss!on:> vi th rc~ard 
to the availcl>ility of wooi snecJ.cs for t;ho pro1uc:tion of 

wood accessorle~ the follCMing seven species have been seiec
ted for further testing : 

- Dipterocarnll!; alatu~ (Dau), 

Vatica flP.urtana (Lau Tau) , 

- Laqerstroer.rl.a calyaclata (~-~ I.:?), 

- Diallum cochinchinP.nsis (Xoay), 

Aqlaia species (Goi Ti~), 

- Castanonsis chinensis (Gie Gal), 

- Podocarpus imbricatus ('!"!long 1.fa.'llg). 

Scantlin~s of solid wood of various sizes, were 

received for the carrying 0t:t of these mntionad tests in 
July 1987. 

Veneer saJ'll_Ples have not been supplied. 

Consequently, ha-;ed on tha sanpl.~s received by us, 
the foll0t·1in9 tests have been CX'leuted : 

- micro and wacroscopic anal~tsis of ·,1000, 

- determination o:F: :nh:;zsical~ r.!Cchanical and elas-
tic properties of wood, 

- determination of .,_rtif.1ci'11 d~!inc: conditions 
of wood, 

- determination of uood b~haviour under climi\ti~ 
zation condition~, 

- solution!; for the 11"'flrownent or: woo1l aual:l ~, 
determination <. t: the o~ ,. <.fllal conrti tions for 

machininq the wood. 

II. t'RP.Lntm.1\RV. DATA 

1. J.tROGRF.~S OF Tt!E WOJ?J~ 

In accordance with the provi*ions of. tho contract 
the ROf~()NSULT team 1trrived in Vietna!'!\· where, toc:rethor with 

the local authorit:ics, tn'ly had tO select the Htost Auitablf! 

wood SJ')ecies f.or the ~roduction ofL1tt)()d accessories intended 
to textile industries followin~ that and baaed on the tests, 



-----------------~---------. 

13 

to es~&fs.~sh process data necessary for a pilot pl~t whJQh 

3~all nroi~ce th~sc accessories. 

·· · For t-his ~n3on durinq th~ visit in Viet Nam, the 

~'X:~75tJL'l" tea..., 1-t<-ld discussions with the repre3entatives of 

L.lq~t :r!\·lu~tr.1 (i·DLI) - t'fnion o~ .ll'extilc Enter~ri~~!; of Viet 

tf;tt" - ·;\IM vi~i tod tlirc~ sections for shuttle nrc:rluction and 

~"O ~E'!ctions ~or nroees.!;incr la!".!natcd shuttle block3. 

· Th~ list of factories visited hy thn RCl~·'C.'ON~ULT 

tear. a"".1 the Tlcrson-; ~·1M cI~ haV<.? ~<".rtici!'><lted in discuss!orm 

are ni ven .in l'\111\~X 2. 

Just ~ror! t.~e first !'!ectinq ~-1it.'l the reprascnta

ti ~s n:r:- !-!t'lY .. I on :M. 07. 1 «l!Vi, in t.'1.:! 7)ri:?sence of tr.IDP represcn

ta ti vo, ·the proj~ct manager pro?osed a plan of activitieti 

including: 

a. .'~eetings ui ti\ the experts of Forest rnve."ltory 

and ~loocl Industry with the aim of : 

- final i::;clection of wood snecies for testings, 

statin~ 1'rccis·::?ly the yearly volur:n of wood 

neces-sar1 tt:>r t~a nroouction of the acces~orics; 

final deterr.l.in;t tion of the technical conditions 

fnr t'tr raw Ti~lttcrial f.n-,: the PrtX1uction of wood acc~ssories 

i'ln~ th~ 1ettr.ly dex;oand; 

- eler.ient.s of co:lt i;tructurc for tit~ ~cO?ssoric.:J 

~r~~~ un0cr t:1e e~lstin~ conditions; 

b. , 7isi tin<:! ;~etions f.or th'? ~""rocluction of shuttles 

CUlC°i 't·i00-1 ol'\CC~5~ories ;\00 5CCtiOrl!; for th~ TlT.OOllction Of: lar,li.ni'\

tc<1 'lh11ttl~ block::; •ri t~1 tho ;iim of. : 

- Mill7oin".! the; actu.'11 pro1uction of slluttles and 

ot~1r.r w~en ~cccs~oriP.s \Ti t.'l rar.ard of. ti.c raw material supply, 

!Jr!lccti.cm, pX'P.~artltion mvl ;'.lrocassin(T of. the uood, 

- c~uinmnnt ~na tool3 u5nd for proc~s3, 

- fi ttin'!~ -For- ~?iuttl~n, oirns, picking stick!l, ~tc., 

- nnnl~,ain'! of. 1a11in nrobli:ur.s encountorcd uith the 

::huttlc:1 produced undor the e::istin~ c;i tu.'ltion and at the anme 

t.i?M ui. t:1 th~ "'°"r 'JUali ty of the !lhuttle~. 

Thn cnnlli t1.on!J i'.or carr;inq out of. activities by 

RtJl·iCO:t:;ULT te:tm in the oroj1~ct nrea railult f.rorn the document.ff 

<lrawn tm dur.in~r tho T'tlrim :f.rom-24.07. to··16.o9.19f16 (Mnexon 

,, 3 - 3.1 to 3.a·) which mnntion· in brief thA followin9 : 

' 

·.' 

• 

, 
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- froJll tho~'! 37 '!-rood sncciE-!'; shown in 61~ annP.x 

to con tr 11c_t:conc lU'it?d b11 t:"Cen INl])() anci RtWCO:l3ur:r, ·;or. t ra

I'res~n t:ati vc~ ha~ st;t.tP.d that only G-7 5r>:?Cic:; a.re~ av:til:ii1l·1 

f:cr t'1e proiuction of ~i1nttlc".l "ln~ 3.CC~'l ~orie"3 nN~ ly: 

- Cast.::mop~is tnnchincnsis (C!~ croi) 

Dacridiir.i pi<?rr"i_ (Honn~ Dau <:;ia) 

Lagerstroerdf't- Cflyaclata (Sruig Le) 

Betula alnoide~-nuch (~q Lo) 

Anisoptera cochinchinensis (Ven Ven)· 

- Pelt~orum da3irachi::; (Lim };et) 

P~ocarou.; ir.lbricatus (Taanc; ~ang) 

'l'h~ ~fOOd snecl.e~ J?resclect~l :,v bihliogra':"}hical 

research arc not avail~~':lle for the nrOduction o:f s~1uttlcs··an1 

accel=;sorie:; c~xcent for those ~ntione.rt ahove) • 

- !'.cetincr:::; '"1-it.i1 thP. ri?nrcsrmf:atfve&o-F ?orP.r;t 

Research rnstitutc h~~ '"l"!rr.ittcd tqe consultation or: woor. 

san,leg only for ti1~ a!>ove r-:..antionnrl snecic!>; i'l visit to t:1c 

Forest ne~carci1 Iil'.>ti tut-~ was not or~ani 7.~:l. 

- In the a;lova ~.,eriod, s:1ort \risi I:!.; to the three 

oect.i.ons for ~huttlc:; ;uvl acC'2~~;orics ~"lcloncrincr to texti'.1.<! · 

f.actories 8 .r-·arcil, Tia., ninh ;;mi! 1iiet 'G1;mr. have ~.:.i~cn ort'!;:mizau 

as m~ll A~ to the tt·to !lection-; for l;tni.inatccl shuttl~ blocks 

belonqin~ to t.iie plyt<1ood ~actories Cau r>uona anrl ;;oa ninh. 

5ome of the stat~rents rr·~.:te on the occasion of 

these visit"J have bean noted ,ia;;n in the anne::P.s ·1 (4.1. to 
4.7.). 

- From the ()?1.niom: c~r-.?:;~ed b" Vietnar~cse ~.,art

ner we have unlicr!ltood that ~huttlc· 01roduction c:innot l:c ~ol

ve1 hy selection of. most suita':llc ~nct::ie:; hut onl·.• h·r a -;truc

tural change t>f qual.1 ty of !lOT'!C ~!)Cefc5 t.'ic~· consirl~r a'.'ailaJJlc. 

l;t is uorth mentioninf'.i t?-:a t for. the :;:iid ;>r.oduc

tim o:t'. ,.,.ocri acC'!s5or1.~s n cruantity o-r- only about 500 - 701) m3 

3 of scantlin~s should ~e rc~uir~d. Th!~ corrc3nondn to '-000 M 

rou1'td ''10od, CO"'"'.'CU:cd with 'l~mut 2nMrano rn 3 
'.·100<1 ~ut aru111llv. 

In spite oi! in!'Jistonc'3 o·., the PO'·'CON~Ur,T r~nr~i:um

tativr.'I it h11s ooon ~ecidP.d th1tt test-: he c;irr.i~<l out ~or " 

numher of 7 wood cir.iecj.es (seo chan~y- I - no,tnt r.). 
By the protocnl c0ncl\.d(.1!<1 nn 15"-J1.u9u~t 1~36 Wl\s 

specifj.ed that tor the C4rr.yinCJ out or: t~RtR stt.!'lulatAf! in thft 

contract UNU>O-ROMCONSULT the Vi·etna~'lse partner h11s to freight 
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to nuchare:1t the suro~~ (wood scantlin~ and veneer shectJ 
in the condi tioRs o.f tha ~landed specifications) witl-J.n the 

neY.t: ~to ~ont~1s i.e. ;it tile hcginin'! o~ nove!"'her 1!186, 

Th~se ~a...-nnla~ .col!W>ri3in~ lOS ~arcels reached 

~tr-har~st in July 1917. 

They h~ the foll0to~ncr cornposi tlon: 

2e~ .wood sc:mtlinrs of Di :->tcroc~_1US alatuc; 

23I'wood SC-'l"l t llno-; ,,., Vatica c;n. 

Roxb. 

2!t2 wood c;cantlin~s o~ Ln~r.;trocm!a c;tl:j;icl;\ta 
:Ku.,..~ 

:?74 ·-100-l .!;c~tlin(!S of n!~liu..'11 cochir.dinensis 
~i~TT.'? 

?R"' ....... #' ~-.roo-:1 ~C'l:~tlinr,:;; of 1'.1Jlaia S".>• 

':'.77 ~:on:~ :-;".!ci.ntlin~ o! C':i.!!>ti'n0!"3is tribuloides 

253 -;1ood scantlinns of !>odoc ~.mus irbricatus 

'!'h-:? 5~les.o~ vcne«:?r shect.c:; wer~ not shipped 

;tn::l •re 'n~Je !:>ecn informed in February 1988 (by the tY;ro Viet

namese ~ .. rho arriwc'! on the Stud'!. '!'our\1 that these will not be 

SW?nlied. 

It has to be 1~ntion~d thJllt in the telex dated 

n 4. "'. 1!'8 7 tr.II D'.) requested t;1e tests be started a 4=ter the 

arrival of the t~·ro ViP.f..'larn..?S~ s~cialists for t.'ic study tour_-

1: ... c. to a~)OVC sai·l, the te~ts have h'?en 5tartcd in 

.. rP.1lru::..rf I!)~~ af.tl'.'r :t stora~P. ti1ro o~ ~ra t!um scV('n month:i. 

Durinn t::1i::; ti"'!'! th'3 woo::'! rc<!ched ~i::;turc c:on

t.~;1tz l~:.!1.0:·1 :JO<:; anJ e~n ~oi b"!in"' n~~5~ary at the ::JaJ'l'C time 

to ens uri:? r:".?a~ ur.~s ~O": ".'.'rC:>:?rv~tim of. Jl'C\ tl'.'rin 1. 

'.!~ "aV?. to r.10ntion :1cr.3 that in the account of 

nul!'hnr ,,e pie~!J ;iT\.1 c'!irr,'?n~ion~ oF sa"~le:3 rct?oi vcd by u~ 

t~'¥e c"'r "'li~<l ui t-Ja t:h.~ nr.mr.f.sion~ o'f: t'1e contract hut they 

haw not cornU.~d at th-:? 9<:iTr.o cxt'lnt wi t.'l technical conditions 

"lha·m in the "!n.~cifir.ation~ with re'!.:tr·~ to rroductirn of 3ct;int

linq!i C"lookn) l)~r radial ;ind 3cnir.adt:il cuttingo. 

2. TP~ttn<T rnrf'"rmed -------·-
In tho C"'1dit:lons 9hO':m·:ahovc w~ have carriAd out 

th'l follrn·1inrr r.c!lc:irch :md tc~ts : . 
a. ~l;,crll .ind J\'licrn~copic rc:ionrch. 

l>. 'l'i?~t~ for clctorrdnatlm on J:'!11~ic;il !'ropf·rties: 

- cletormi.rvlt-ir.:i •>f vnlturc wcicrht for " moiaturo 
contont of 12-:., :'!or tho anhydroun atatfl ~nd for canvontional1 
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- d~t~rt!'inntion of i:;hrin~~ctqa ancl ~··:~llln<t r;itio!l 

between qrain satut"<ttion noint an~ the anlivdron~ con,11 t.ions 

in lc.l~itlrltnal, r~rli~l Mld tannential direction~. 

c.Test5 ~or the determination of ~l1tsttc mid me
chanical nro!"Qrti~~ : 

static ben~inq ~t~~nt~, 

- modulus of elasticity, 

- iJ!tllllCt bcndin<! ::otrennth, 

COl:Wl:rP.~ion ~tr~n~h parallP.l to r.rai~, 

- tens! le ~tr~nnth ~arallcl And !"~?r·-..~~~lcular tfl 

CJTr"in, 

l<mgi t- linal nar.11llel s;'l.~ar, 

- ~littln~ ~~t in r~di~l 'll\c t~n~nti~l nirec~ion 
- hci.rdnc3!:> te~t, 

d. '1"<.!St'1 f.nr arti ":iciC\l -t~,·ing of ~-YOY.-: o~ various 

SpP-cics and ugtcP.ination of dr~!~ cone! tioa~ for ~ilc"1 ~·:ood 
sµ~!cs. 

e. Te!;ts for cli~atizatioo o~ wood =m1 r'!etf'rm.in"l

tion of ef~ect-.; Of1 "'>h?!Jic~l cltaracter.1-;tics or ~1ood in t!1c 

condition~ of hot-hlL":l.id cnviron~nt '3nd hot-d-::-·• environr:~rat. 

f. TP.sts for ! rnro~•!V?ftt o-f'. woe>i .... rn,.15- tv i>•! 

- densi ~!cation, 

·- rirmin:r on i\ circnl:il:" Sil'·, 

- t~ icknl"~:>:f.nc.· m. :l t;"lic'-:~~"'.!1 ""J.nnc:r ( :Fot1r kni :-e 
cnttt:?r ·.-;-,:f.ntil~), 

- mouldinq (lonni f:ttdin.-il an(°! tr.i"_r-;v"?r:.;, J.} o;i " 
l"Oulder, 

·- turn 1.n~r, 

- borin~ on horizont.'ll !;lot :>orer, 

- nortizing on a rout•:?r. 

Tho wnr:Crthili l:.y t~-;t.;:; h~ve :">c~n ea1·ri0d out ;.>oth 

with nl't11ral ti.mer ;ind ;;it.i'\ <lnn~irJ.~d voorJ. 

1. ~tatn rc-;ult~ 

liarc~d th are :·1resr.ntc:l :.,ri~flv tha ::.:dn r.?;.ult~ 
of. re3earch, a!i r.ollor·r3 : 
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. .... 3.1. ~hvsic~l, ~ha~ical an1 ela$t1c ~ropertlP.s • 

Tft•·:, rc~mlts am .. ,r~-;~nt~d t.:t.kin~ ~1->o into· ;\cccmnt 

ti1~ :;~o•"IP:l--O~ •10rk arY-l con!>e!"f~nt'-~~ ·r~ 'l~"/P. i'\ rradlnt'] of c1:ttA. 

"'"'f:ai~·:1. ~··J co~!"'="Tl~l)I'! t"'i t~ t:1e c;taractcrl:;tiec; of the Nooe\ 

sn"?cio:~ ~:i1='~tnu'> betulus us~;~ ln ?..o.,...ruti.a as ra~1 :.At:~rial for 

The nr;:!s,~ntation or: thP aho'm data ~nal•lc t:!\e 

".fro1pl:1r -0--: th:? 'resul-t:; ~~, str~m;es cmsL.lered as r.1ost irr.;_.,or

t'lnt ::o"".' ·"l·"\u::.tlc::; and ')ic~ia~ s~ic.t:s. 

In t!1f c; ··•a•! 1 t i <> considerP.rl that sh11ttl'!<:> arc :nL':>

j!!!ct~ to ·::O!""'ll'."e'>sion, st'ltic J)2r\ain~, S"llittinry ~nd d~mamic 

!';tr~!';Sf.?3 -(ail~ t.h~ nic;.in~ ~ticks are suhj~ted to tensile, 
·lyr~~!c ~)f?ndinc and harc1n~s3 stresses. 

Ti1.1;,-.·; re3ult:; have h~~n swrr:larized below: 

----------- -·-··-----------------------------------------------.J 
Volu.'mt'.'.? 
w~:f.'Th~ 
1<~/!'."'.1 

P. -
841 

D c 
959 952 

L n. 
901 653 611 426 

--·-------------·---··-----------------------------------------·-
CC"--:r:"~~-~i">n ~ r. 
('~a) 60. '> 61:0 
--··-··-··--·--- --··-------·-··---··--------·--··------------------.;;.. _____ .., 

----------·---------------·----·--·------------·-·----------------------" 
~t<:>tic 

~ v c D r. ~ OJI, r> 
'.l~n,U.n:r 1.f:f. '.) 154.~ ·1'16. i 1?-;r-n 11q .G 11~. 3 112. 7 67.7 
\""."-.''1) -- .. .,, _______________ _, _____________ ··---------------------------------"' 
!rn:tct 
hcr.~lnq R c v Jl1'. ,, 0 L !' 
'ltr"?nrt'.1 
(.J/rM2) 

o.oi n.1~ (j .11 0:1n D.IJ~ O:o1 o.os 0.04 

----------------------------------------------------------------
;-:!~li ttin<' 
{~'fl!'\) 

T, 
075'1 

------ .... ·--··-· ·-··-······-----·· .. -----·----·----------------------··------- ..... 
T~n"1i lo """- P- .,1 c r, ,. 
r :t 11~1 ti" t:o·--4 --;:...--; --r-r;-;r -l J!'- - 5r:-10 
,.,r:lin(''!':'l) 11-.• lu"• 1,1, •. , ;.1.U l. ·'··• 

Dl'. 
111.2 

--------··---------------------------------------------------,.--~· 
Hardness 
( ~-!!' .:i) 

n ";r'; __ _ 

.. o .1 
L 
52.0 

DJ\ 
so.7 

------------- ---------------------------------------------------
Par"lll~l
lonn! t:wU.na 1 
-;~~1r,tan

':c:'nt f..tl 
,.~lr~ctlcm 
(r'ft~) 

0 
~i 

c 
. -----;r 1 J. ,, 

I 

------------·--·------------------------------------------------

' 

, 
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mi~rc : 

D.l' .• = Dinterocnr~lU;; :tlatu-. 

A = 1\~l11ia s •. ,. 

v = Vrttica sp. 

D = Dialiur1 

L = Lagcstroei•tla. 

c = Cast"l."lO!"'S is 

p = Podooa'.!""'us 

R = Cami nus ::,,ctulu~ 

3.2. n~~ults o~ ~rtificlal d~in~ : 

For the c1rying test$ t-l1e ~ollowin~ wcr0 considc-

red 
- physic."'\1 1 r.""Cc!'\.3.nical and clac;t:.lc prop".?rtie?s 

of. \'rood s:;>ecias, 
- moistur~ content o~ s~T1Mlcs in th~ no~nt of 

tests ( below 30% anc1 ~ven 15 t in- case of !'o:loc::t~s·), 
- detcrni~~tion of drying proper-~<Yiuiti~n~ to 

prevent the internal s·tress~:=: in b'l':'" wood. 
~ascd on th~ dr~'inc: crnili t1-on'3 d~t:~rrJ.ncd by 

the te5ts, th~ d:!"'.r.in~ t~r~-n of uoo•'!. ~f!.~rtlings c; ... loc!rn) is : 

!>odocan>us -- 72 hour3 (4=ror:! 12~ to ~~ ric), 
- Aglaia and La~cr~tt:oe'!"'ia - 214 hours (r:ror·: 26% 

to l~~), 

l "?~ '·!C) 1 

- Dialiu!'"'., Vati.cn t\nd Ci\stanoo::;i~ - 4fM hnurc; 

(from 25~ to l~!l ~;c). 

It is t·7orth TT.ntioninc; t~at : 
- to ensur~ .,.,ron~r. ~,llri .·u:t:lfl.c'nl dr.~.rino it ia 

noo".!ssa~ to air dry to n moio;tu~~ coatent 'l->olo:.1 30~•,· 
- accurtttc:t cl:r.vinq ccmrU t!ions d .. 11 :,e •1P.t~r.1'T1lned 

in accorti,.nc~ with the ch,n1ct.'?ri9tier. or- th~ k f. ln (~r.le:r.s to 

he purch" sn.~, 
- f!U.~lity o~ i:'lrving rler'Ancl<l nn tl".~ dirr?ctien of. 

thn ~rying 1'.'>rocc!lA '\T\cl nn th~ dryinr oqu1.~t:-ent: to h~ ':'ro•rinml. 

3.~. n~r.ultA cmcernin".' woo1 11ual1.ty itnr'r.o•re1?1ent. 

By c11rr1inq out- of thane t~~t!J ,.,e h'lv~ con!liclcrcd 

thl? f.ollowin~: 



- ·· 19 

·' - cnr tributio,., to t't\a .")roduction 04= shuttles 

fror ''ietmane~~ ~·1ll0d ~p--~c· "?~ •·!i t..h i!'\crcci>f';d effic!P.ncy i 
ne:1ic.-ve~nt of i:rm~r0\1nfleilt~ ~-11th the :7!Cans and 

Ft..'\tn:-!::tls. t;1at C:'ln he found i!l Viet :ta~, 

- t>T(l(.,uct~ on oi: shnttl•"?:> at lo•·rer co'> ts than at 

- t;1:.? <;ol!ltion<; nro·X>c;er1 rust !Y.? chccb'!cl '>rncti
c-1J.l~,' ln ·n:-o·lucti.oa conrli. t::l,-,n., • 

. 
.3C'lil~lir1r:·: ~:'.\'\t ~tLlV·:' -"!'."-~1flOJJC:).\• :):'l'n r'!ri~d to 12t !~, 

- .•ntr.f:.,~~ i.r·':'rP.gn.'ltion in -".\ h;tr:h :\ t a tcr:;:>".?r.a tur.f'? 

-:---. :t~.i~df'."!c:if:fc:::t, t71G ')ro~:>'.'?rti~s of: '.'100d are·im
n"t"ovcd -;uoh a<; 

volurY? r-reicrht tncrc-asc;> by 30 - 74%: 
:1tatic uoinq :;t:renqth iacrea3e!Ci by 21.5-!10%; 
3t,litl .. ~rr ~tr~r.at:1 incrc::i3e5 hv 5-245~; • 

.:;uri:tlc:? i:it:•'l'."ccm:itlon ;~it~ lin::;c.::d oil will rc~~nlt 
in ;1 !~ro:;cn~ic :1 t.1hi. l i_ t•r, :f.111'!;3:i::;e o.:= wear rc:. lstance and ·'re

d UC°til'.'n .~ t ;,_ ~\ic-:1 c:-::~i:.~ 1 !f: o.? 'mol.i. nc:~ an~i rc'1:"1~C t.f. VCJ.y th12 :r.isk 
of ···~:irn~ :!.i. tc~J.ni:. 

·• !:i1~ :y-.'1;-iv:f.onr o-r- t!l.~ .10.'!•'?n •·rood ~.-;nci~s J.n b1~ 

'""r~::f.n,... (!(P-.li tio:u •J.:;:f.1vr r·.ac'llnH.1 ~111::1 :;.,...·_!c1l•1 an·l tool:; <liff,:r.-· 

:f.n:- ~i.'C•1·· 1::1.J e;d 1tln17 ;;:i.t.u:1t:f.ott; 

-· tit·~ :,.,<1c1vio11r o': tool:; Horkj_11~· on natural wood 
and 1ensi f ied ~·100o'i • . 

~'.v·• ro"lults ~i1rY:! 1::1'\t. in car,;e o-i; natur<tl f·100cl the 

mwi\l tnnJ.; {11nT\o;,dt."'\J ..... -t::r:'1rr>i1': !d.r11l o~ :.:.t'J~l) c.:m ba nscd. 

'!'iv~ d-:m::J. ':'.f.~~.:1 '°''"':1 c-;a!·1 only !.>;J ,,r.oc~Hs<;>.d h·f carbine tirmed 
· tool•1. 

•l. I-'.l n~d. O''i nf 01\~ _......__ .. ------ .. __ 
l\n.,ry:dnq the t.,..~t rc·1ulta the .F.ollowing conclu

~!on:J c.1n i~ <lrrl"n out 

• 

• 

# 
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not bn u::;!"rt For ~hnttl<"' nrQ<lt"Cti,.,n. 

a. for 3'1uttl':"~; 

V.'ltic:t ~~l. 

C:isf::"\nO!'ls:ls tri!iulok?~~. 

ni .... tcr.oc:ir""':.r'l .'11."ltn~, 

r ... ~r.cr'.;tro~1ri, c:i1'.•"".cl:itil. ·::u!:'~ 

h. for ly:>;11i!:r.~ : 

c. ~or nfc':i nr -:;tid~~; 

•J. 2 •. '?o h~ro11f? t~1,:, c;!111tt:1.~ ·1ror~nctinn in the 

cnndt tion~ r~:;ultec"! i::l'."0!" our r<'::;~.1rc'1 it i !'> n~Cr>"'';al'.":.' to ~~t 

un ."\ !"il'lt ""IVl..'lt ~r:ui..'l'°lO~l ··~it'1. n~~·1in-::·r-• :-irt:-1 tool~• CO!"J'."'"!5"'1t'm:1·· 

1.n':! to nrnpc~~ ~.s !'l-"?(1~ i. n t;1:f ~ ~t ud~.·. 

r1r.i:t• 1 u~1 ;.;tan<l.::a?:~1. .;,r t~l"!hni.-~etl nor!"'~ For ·~rr.·1uct"'l t~ h-:! r.,.!'lu

-'=.'.\ctur~C: M·l -<=0r. ra•·r :'.'.'.\tcr:f.al.!1 to !:-~ n,,;~~ · :'.'15.ci1 ~t°~! '.1?..:;i~ 

'1.t.. ,.,.\f; O'"'~t"ilti!lt:r ~t .... 4"f "ln'.lt l1!1 tr.~t'i<'·l ·!i.t'.~ 

rerrar.t'I to nr.ociucttc-., '.'"'.:'l~."V"'~i"~:1t ·"l"'l ~·~11 ·".~ t<" r."'1.Ctd.nr-r•.' OD~-

Ginn ;.:tnd ~·r. "u '!:'Y:o.,,.. 1iuc-_"l .,:10 t:on;; :-.nrt i.1l ,, c;tq,~y ton:"." 

or,,,,an i Z•1t:, lJy tr:i: M • 

out } .. , ., . 
T'1n rrotocol c::o~~~r.ntnu t."1e: :i.ct~;~~~.i~··; r. ... rri:!:l 

·r: 
. I • 
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1. Dc~lf"f' cb.t'l -----

- P.t µrc:;~nt., th!? 'ri0t :ram sh"Uttlr i'roc:uction i:; 

limi t:.!d in four Production uni ts L2lon~in~ to elC' Union o! 

Tcxtj. le :;ilt~rnrises (U. T.?:) \t;ich rc~c~• annuallv an out.nut of 

230,000 ~huttlc3 (chrulc:rer ty·"'e), out o~ . .,hich: 

- f>ect.iO'l 3 !~nrch 

- Section ;-?(t.r1 Dini1 C)Q!)'};) ·-...... /'-'"'3.r - \...,• : ~-

~ect'!.01 "!in11 n•1u J.2 ~IJ(' ?~cs,!~,;:::1.r 

- S2ct1.o""! Vi.~t '!'~:'.'ln (T I!"~')'} '"'c:f··."'t:'.::t.r 

':"1lc "n _. ~-"-l"~Y· .'.F?'; '.7i~t "''l-"'.n': '1:!Cti'1T> "l"l'l:1'l\. 

".!1-:::tnr~ ~rlr~~.tio:i::?l ~·~f',000 ~('!~ ·lf'=-:1'>/·:-:·::i.r, ot~t r': d~!c'1: 

·· Vi~t '~harq 

tio:1~ o: nh,..roo'l .t:ac°!:01'.'~ :.!~ C;in '.'1tJ0'11"" ( 1 '.:"l:10i) :r--~ ~'1". ~i,1'~ 

C::o C""!:i_ ·u.n C:!. ty) "1n:1 n.~tur.::il ·.m.-x·; -::c~;~ :.:J.i'.1~·~:; -':r•:r. ·)i,:n!J 

r.·~3:-.cctlv~l:r <"! h1.,.hcr cn9i.:~ur·)tlon .r.or F 1"''l i.: clr-d.:;1 t:;.:in ir

!"'?r~~l ~~uttl.:?~ ;m,1 :::.r-"?r o:;cr"tcm:1 n ·r·:t !::f.v'1 !.:yr;J «:'It~:;;; u :on 

the ti:?:<til~ i.n.111:-;try i:1 : 

- for :;huttln~ 

:ror pirn'l : , 
450000 !.'>CR. :.i: ~~'l rr·· :.: '10 r."t.."1 7. ~1 :1r· "= 1'11) "'·' 

- oj.cl~inrr sttc";'l : inl'orm;'ltivn = 110 in 3 - ; 
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Or:"!Vlnd or. round ··rood c~lculnt~C! consitlt"?r.in~ thP. raw 

!"':-..te.,..i.;ll ~"~i:-ct:lon con.J:lt~l')ll'> i~'of: 700 !!!3 x ?..5 !'l
3 

loc:/m
3 

~~,~tlin~~ = 1750 m1 • 
It !c; ''.:mrth !"•~ntloni:na that, ;tlthough t'1e ·wo,">n 

vo1•r"~· n-~c:·!.:>'>:>"'"'' ':nr t11~ :)rO•~uction is rr-:daccc'?, f:hP. 3U'lnly o~ 
t;,;_-; T·1a!:Qd <11 ;i<~ •·•P-11 ;,!'; ;·ro()(: co:lvrr:~i.""'n into !'>·:'.:·"lntlin~G i.s 

o-t: ut:"o~-:: ir ~)o!'."V.nc~ f:n erisurr-: the ir.-;1roW?::-f.!nt o~ th~ :-:;;m::tle 

'"'r!YL1• ~r.l <"--i. 

::;c'll: :\ l::tt:~:i: nn "?9.~7.1J'1'l ("1.!'!:lf"~~ 3.~) to t:!°l'1 ;•in5.strr or 
r_,i ~··.t :r•v~tntr·.• o-!; ,11~.s: !"rt"". to ine~r"' t:h::-n en th~ tec~ntc'll ~on-

.,..1'"! ';~~t ri~ct?::; ·n.!'1 to :.:::? ·-"'r2...,,,._ro·i durtng tl~3 visit 

n.~ "0·~c"l·::~:_tr:.'•' t;_,,_ ... to t:1c -,ro~-ct n.rc=t ::;o t},at th"? ta~!" could 

· T!nnr.r t•'!.~S(' CC"ncH tl01''i thP. t~'1 t nieC"'!> ~-;ere nrP.nared

:mr1. ::cnt ~,~, "fitii.:1tr.r o:: T,i.rri1t T11duot~· ,..,_;. Vl'1t ,it1T11, t.:i~ r~m.tlts 
ruC""0r.'l•.;r1 ;'.1~"'"' t~:;r-.~ :1'!'".! rf:l.r~ctl·' dr.tcrr•ir.~~ lw t:v~ char;.ctP.-· 

rl:;t::f.c<: o': the ::cantHnnn r~~~i~"'.'d. 
'!'110 (.:;J::;t ,...j .')CC3 r.~coi v~ci •.-r~ro ... to:r.cr1 ;iml ~on .. li tioned 

in ~tm:" c):: the P.c-·;c:-rc11 1'.n?t:ltut~, ~~t':~·"'" .Tul:r 1<)97 and 

;1r-hrU'.lr''! •-1:1cn t'.V~ r.c:>~:irch ·.-rorl~ :-,oqan • 

11.ccorJin<J to the "rotocol ~!g,r?d on 15 .oo. l,fHi in 

"!: .. :10! (~nn•"!X 3. 7) it 'l.l:l~ C!~t.<'.hl:l1'1 .... i that tho f:ollo~TiTl'J Wood 

Pint~~oo.:\rr-u'l :tlf1tu·,~ (O:iu), Vnti.cn fl-~urinnn (L;il1 

'l'nu), L~f'.'!":r.'!ltrom;1lt1 c, b•ncL"t.\ (~~l'l" J~), Oialium c~:dnc11:l
nm1<:'li:J ( .. _,_~f), i'\n) ·"1 n ~nn~l"l.:; (r.n1. '!'l:t) an•l 'lur~le~n+:"\:r.y 

• 

.. 

• 
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. 
C<l3t"ln6psi~ ehincns!c; (Gic ~""·) :tn".l !'Otloc;irpuo; ir~'lricn tur:; 

(Thona Ha!'lrr). 

Tha 108 ry;ircel$ recci ".~ from Viet :·!l\m r:ont.ri!n~d 

the tc!lt piec•:?!l in the dim-:m.sions snecific-cl in tt?.i:>lc 1 : 

Table 1 - Li~t of ~ic!: 1=."~ 

________________________________________ ..., _______________________ ... 

no. Specie Crate Oimenc;ional 
sr>ec i fi ca ti on 

··11). o': ·"i·~coc;. 
<:,~V.-· ·~'l~-

~JPrc<l co:itrilct. 
.._··----------------------·------------··-----------------.. ---------..:· 
1 1 5 
--- ·----·---- --- __ ... ---------------------·-·---·----------·----- __ .. ________ ..,. 
1. Di "")t~r.oc:ir:'us ~l"ltu•; 400 .. i'lO :'{ 60 lfil ~o 

!?,oxb (D!'.U) 4'l{} >: 70 ~= 70 '."10 ion 
t;On x ,, ') .. ~n. ~11 20 4. 

6M :-c 7'J >: 1n 37 45 

"()I') =~ 1n ~= ~I) •0 20 
-··- ·-···---.. ·---·-----·-· ····----·--------··· 
T<Y1'7L ~75 

---·---·------··---· ·--------······------··-·--- ... ---·------.._-·-··---··-------.J· 

i. Vatic;i 1r'. (T;i11) ·11') r) "' GO ~: 60 ~5 9') 

AO'l Y. 70 .. 71 D7 100 

GOO x ~') x M , ., - . 20 

6Stl ;:. 7 ') .,. 70 5 ') 45 

qolJ Y. ~o .. ~(I ~·J 20 0 

_ .. ___________ ... ______ ...... _.. .. - .... --·-··--·----·.I• 
T()'t.'J'.L 'H~l ~75 

--~- -·--·-·· --- -- _..-.. -·· -·- -·---·· -----·- -·----- _____ .... __________ ··--- -··-----.J· 

3. I .. agor!=> ~ro-~r:.ta cal ya·- 4')0 GO r,~ l ,., -: 
',, 

')" x :-: .... , \J _, .... 

Cl;\ ta r~11rz (:1<:1.nrr r ... ru1•') 1on 4\, 70 x 7'l 1 .. H 1 r: ') 
(, ~(l x !J~ .. 'M ~·! 20 #• 

580 ., 
h 7 ') >: 7"J ,, l .~ .. .,, 

300 ~ '3 0 '~ 3 f) 17 20 
---·-··-- -------------·-- ... ·-··---·-··-·J•• 

··------------------------------------··----··------------- .... _______ ..... 
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• 
-------~~~~--------------------------------------------------~ 
1 2 3 4 5 

-------~-~~--------------------------------------------------~-
1. !')f_ ril~~· coeh1.'1c~1in~.n- ~00 x 60 x 60 101 90 

:~i c; ~Prrc (XM~:) 401) x 70 x 70 '}3 loo·-
600 x go x 80 20 20 

680 ~ 70 x 70 45 45 

~Oil ~ ~o x 30 15 20 
------------------------··------..1-· 
TO'I'A.t. 274 ~75 

-------··-.'!'--·-··--·--- --··-~------------------------------------·---~-
s. :'";."." l:l:l:t :>nec!~s 40~ x 61} x 60 90 90 

(r".ryi .'l"'!a) 401 x 70 x 70 l'l2 l'lO 

-600 x 80 Y. 80 19 20 

f580 x 70 x 70 55 45 
~')~ x 130 :x 80 21 20 
----------------------------·--·-----· 

2~7 

--------------·-·-····-·----- ··-·------------··-----------------··--·-----....-
,. 

~~""?.~t ~_r.r,-J'iiS tribuloidc~ '1Cr') Y. 60 x 60 !JO 90 o. 

"'!"\r • .t..,.;·~ (C:"toi) 400 x 70 x 70 99 1 ryo 

5~'1 ~ 80 x e'.> 20 20 

68') !{ 7'1 x 70 1\5 45 
Al)() x ·qn ,,_ RO ., ., 2n ... 
-- - ------ .. ·-------··---------···--;.. __ ,., 
rr:<:!r .".L 277 275 

-·-------·-··-·---------------------------------------------------J· ., 
Tl t')-1 ')C .=l r.· ·.11:-:; iP.b:r.ic;it U!'."l ~'lO x 60 x 60 ~3 90 ' . 
lf!'. ("T!10.w) 11)0 :c 70 Y. 70 97 101) 

6()0 :-': r, :> ~' an ?.O 20 

6 r!.') x 1n x 7() ~:; 45 
no:-, x P,O;X 30 20 20 

---------------------------------
25!'.i 275 

• ------··-·--·-··------------.. ·----~-----------------------------------· 
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It rcsultr: son~ small ·U '!::-cr~nc~-. V!;. th~ nrovi. 
sioos of the co~tr~t CO!lC<'?r.~1inn ·H ""~n~irn"ll .:;:?•">Cl .... t_~.,t:f.0'1; 
durin~ f:flt? nr~;,~ration Of tc.~t t)j_:.'C•'> til•''.;I" r•iTlO".' !'rt"!•lr•n~ 
'1-:t'.·~ t>C-:?1'l ov~rc'lJ'P "t~c'>r.:~inf" t:l'.~ r:",_,n,.._-;f: f-'l t~!P. r0•t~:trc~1 ~1or'~;;. 

:;a"!l'llcs h~"''- hP"n r:uf: '-rc-,r t:·ac t".>t :•f.,;r.:.! • ro.~--. 
CPiv.-~cl ncconli.nrr to th~ r;f::•t;'lt"i."lr.-:1:; cet fo~ ?.-:·-:\ ::·.- :.-. or- r~1-
sc~rch ,.·~r7~. 

J. ,;or~inc• n"'t~,:"").·! -----
1.ccor.-1int"" ·t0 t:,.~ :."t" ;· ,,1:; ;--,;;-... ,: .i.:1 c'F~·,\:•.'t' ~T, 

i t~r1 '-, tl·,p r~s~'lrc'1 '"<>l'."1~ h:>-. '.,P~r r;~1·ri-;(' c·.,_,f: .1<...:L~::.,·~:i.::: to 

t;,,, '"'rO•.ri-;fnn~ oi:' the CO"lf:r.rtct ."l:l~ i.r~--1--r i:··-~ CfT"1:~5.ti0-1; :;,•t 

337-~7; 33~/1-00~ G~nl-7~; 15~1-q?.; 
or ;t_:~<:or·-!in,. to t:>t:::mlc~l nr-r'.'"::; •. 

JJ~-"~~ ~'17/J-~7) 

hJ.i~:1inrr ;•h··~lc:ll, '?l,a·;f:~c :""".·~ --:;r. 1 :~~i_r..1.l '"'ro~·'!rt!·~~, ~..., --·~11 
.-,!; "lr0.,~".'ti~~ ':or ':i~.n -:r:f,.,,.. ~.'.'li: :fr'·'r':~-::"~t.i_(''.1 i~ r.il '".~_t·1. 
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~-------

-1. l. ·•" ~r,,::>'!l)l"ic . ..,n:-l r·lcro'!r.r,~ic: a<;<P\·":?Ct~ o~ the ----------------------------
•-!00'~ t:~~t~ci . -

":·1!". ~"!""l"'t ~5 ......... -"'n,_1 t?·~ r--!:::-~:r~c:n!c ~':la l":•si~ o:;i tr~n•v~~sc :i~:i 

!·-,~~.;- '::r·!' ~"'tl ".i:t!Ct-._~n~ 'l'1t,,,~ "l~.i ~~or. t"'~~t? -:;c..t~tlin·'.'.;'> '!TC -;:;:-n-

~-~:tCrOSCO")i~: har.]Wt>Od ::;n~Ci·:JSr li«:"ilt reudioh-qrey. 

s~n:mo! :i:::; ~·.t~k.-:>ro:m to !':'~.icUr,~1, broi·m heart -.,ood. 1'.nnual 

r.i ncrs :tr~ r·~n-~rnlly nncit.1t~.ricruiz;~~1;lc. 

"'ore!'! 'lrn v:l 'l 1-hl~ \Ii th t~c na~:ccl ~YI'!, luga and 

11ni ~orPly ~..,r'1a~. 'J"l~·r ~!":"'P.<'T.' · on ~he lon~i tuclinl\l zeetion!'I ·as 

.. 
'faer.c nrr? :.1uh~tance&role1tn<' which appear 

on the cr.~:;eut and drv \tood, as fine "Ind nutnerous drO!'•· 

Visible rad1tt on the ra'.!ial !let.:tion appoarinq as 

darknr Rilv;Jr arain, often. hriqht. 

• 

• 

• 

·. 



.. 
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Microsc()!'tc: vcss~ls of varlous di~nslarn: t>c

parate mnst: often or in !lnirs as 1rcll, t'1ere arc -wrv fe._., 
tiles. 

Deposi~s of: colow:.-P-cl su~.:ost"n~s in~i .. fo N.>~t o!' 

th~ voss~ls_. VP.ssel el~~ntr. wit, sirrt,lc •:>~rror?t:ion~, IJT:.dn 

\-rall t'1ic"ccr t'1~n G-10 1"i.crn~~, c;i~l'T~-~ ~~ri~~ nn•i r-\1lt:i.-g~ric!i 

rac1:1t (2-7 ~~?rie;), ;,et~r,,cr~::mou-3, ;.rit'.1 -~~ll.; :1mrh?~: rr•:!C!lk.'!nt 

rk~~;;j_t~ .of bro.m >11~J~tanc~,;;, lo"'l<Yitu::i.5.n-il r.nr:.:!ltC~P~'.:->., r"'O'">f:l"_t 

33 ~:iC':t:t s;trh1s hct•·-~nn .)Or·~,-;, ti,,-~ i::ir-:m--.r~ . .:;clll~:~ "l7&·l tha 

'i'ilP uoc.·1 m:-ain i-:; c---.n~r,'lllv ~tr'lic.~1t, ;1;_,..;1tl~t 

-.,.,!iveJ occ;-edm:1Jl:7; t:~~ ··1()1')] t~xtu ..... ~ i:; r!)t:q'1 :.:·iorw~ ,'\;.c~ 

U."li. ~Orf'I. 

~.1.2. ~nlai~ ~~ • 

T·'acroseO".>ie: hat':l••nod S:>!!Ci~'1, liqht r)lnk··:,rown. 

Hon-viciiole ~l rinq limit. Vi!>ihle 1)t)rc:1 111th f~"e ncik•.:cl c·.,o, 

··. snall, uni~orrnl!• !'IJ'.)rnad.Tho nor.i:s "'lP"O;,r a~ fine _,cr:ttr.h~., on 

tf\-;:? lont!i tudinal sec ti en. Di~tincti v~ an1 V3ry nuri'lromi r:icUi. 

- -~ .... ..,.... "....-.. ... ~·· - ·-
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Mf.erosea.:>ic : Se~rate vesseLCJ, rarely in gro1'_>s 

of' '- nr '.! Vf!!';$Cl!;, ~an:t of. the!!! t·ri t.lt rcddi~h coloured subst:a.nciEf 

de..,oc;i t:s. 

\'eo;5~l clcrcnt~ haw !'erforatad ·.1all~ ~dth nu

~ro11c; ~1~1-:- "'lun-:tu<ttion ~r!'.'.~. The ~-e:d t 1"T1"ain h'\s a thickness 

q~~rl~~ ~nct r~r~ly uni-s~rie~ raa.!i 1 lto~~~nou~, 

~1-;tiri~ti.,r'?l~, "'"'~·:·.,:l du~ tn ~J1~ rcrl-hrCY-·m colour.. 

V;:o.ri011s~-? .u~~l~:::·~a "l;trenr.h•"!"ta: rarkP.~1, circWl'

,,a:-;c•.•l ""r, in ~tr.i".l~· 
Th~ r.wn-;t ry:n:~nchyria. ce 1! s have r'?f coli::>uroo 

~u'>c;t~?\c~c;. o;';~ •·mo.-! ~i'llr. i c; ~~!ler::illy '.itra!r~t, sl1.'!htly 

·.·':\"'·~·, ~°'-Sio,,~11~·, ··fit"1 :tv~raC"~ t~;-cture,·slicP'tt f"i"?corative 

:t!;-.~r.t. nn t'1c "=~~11.:il ~c~t!on .-lue to the racliu.c: densen~::;s and 

uis-,1:i·1. 

dtx1 to :!:un~us in ve5sels. 

~.1.3. V~tic~ ~n. 

Fl9.3. - Cros• section of Va~ica •P• 

·' 

• 

,., . 
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MacroscoT'.'lc : Rardwood sneci~s w1 t.'l v~ lloffish "la!)

vood, qrey-~enish 5hadow ~nd yellow-brown or hrCY.-ni-olive

coloured heArt-wood, \fith CJtrins or darker spots occe~~t.onally. 

Poree; are very ~L"'l~, Mrdly visihl"!, uni ~ortr!ly 

spread, nUTfterous. Thev a~!?e.ar as fine !'ttrins on the lmqitm_inal 

!lectlon. 'l""lere are radii, harnly visihl'! ~-ritll th~ nakm eye; 

the radil a~near onlv on t~~ radial s'='Ction, ~it~ br!~tcr 

silver -(!1"ain. · 

'-!i.crosco"'ic: uni fo'l"'"'ly @nt>u..ii :::~r~ai ~35~ls full 

with c'llo11r.~i! til~r; (occ:\~:l:onally !)ro'·~). -..~cc;snl ~!1'!r:::?r-ts havn 

sir.r:>le omctuations. Crai91S uith a i:all th~.cknf'.'!'.:~ u.-> to !'"3X. 

8 rlcron-;, disT')laycd bctl.~ccn ra.:lii. ~I:?tero~nou~ r:vlii, 3-5 

series, so:i"'.e of tJ1~-:-~ a.r~ V?rv Zi'le, f:inc:-lc ;;.oric~. 

T:te loo<;i tu:iin:tl wood ~ari::nc!1~·r.··a ar ;:;;'lr.s :>-:>th di~

fuse or discontinuou~l'' circnc.:va:-;cul.:t.~. 

ThP. wo0<.: ~r::d:l 

Pi thout ~~or:i ti"~ a~..,.~ t. 
r,"i1e <;!Mll ic; ~1 i_,,.~tl•r ~,.,r.,-tic. 

,~ 

__ , 

Pi~.4.- Cross sccti~L-Dialium cochinchinons_i3 

. T ..... ··-·-·---· __ _...._. .... -- - - ·- - • • 
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l'.acrosc~ic: har~--rood species, brown-reddish. 

SliCJhtly r.arked annual rin~, !>(>rP.9 visihle 'llfith the nllked eye, 
SJnall and numerous, uniformly spread. 

There are whi t:e colourne su'bstances inside most. .cf 

pares. P.adi~ hardly visible with th~ n:iked e1Q· 
MicrosCO?ic: SP.naratP vessel~, seldom in <JrO\Jl?S 

of ·2-3 ~sscls, !'?Jl'll)~! ·or oarti3lly :f:ull, ":.,t.t·.h uro-:m-rcddish 

sub:>tance deoosits. Vessel cl!"!l'IP-nts ha~ sir-?lc ne.Y:forations. 

'l'hicknc~s of grain w~ll to Fax. 9 rd.crcns. ~i-sgrial r3dii, 

!;in~le series ra~ely, :&o~,mou:;. 

~orr.c cells ha~ hrCTofJl-rcddi~?t sub:;t~nces. "l'ac 

~arcnchy:::la C'i!";la~ed in con ':!u~nt, hori'.?ontal, chnse stri~s, 

o~ 2-3 rt'WS o~ ~~11~. 

'r.le wood ~ain is >trni~ht, t~e texture is fine, 

rcouce:l d~corl\.ti.ve asnect c1ue to the ;ilte~nation of c:rained 

- . 

Piq.5.-Cr~•• Bection of La9erRtroemia c~lya~la~~ . 
Kurz 

•• 

. . 
·"' .. '."~- .... ,,,, ·-:.~~-· 

. .. 

- ......... -··· ..... -··---------...__, __ --
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MacroscO!>iC : hard'Nood sneci~s, l19flt-qrP.y or li«'!ht 

yellow-~ey S:\nwood, dal'k ~v or ~ey-brown heart wood. $lightl~ 

visible annual rinqs. 
P~rP.s hardly visible. ~l!qhtlv visihle and n~-

rou!; r1ldi1. 

MlcrooCllpic: serRrat:e vessel~ or in nrou!'s of 2-3 
radial ro:·JS, e~ty or with til~. V~53~leo =li'"n va"r"iabl~ in dia

l'letP-r, ~3ter diar.cter ~or '!:-tr!~~-~ and small~r diar.eter for 

lat~ wood (di~!""et~r di~~~ion~ ~re not ~adu-~1). \T.~S3P.l ele-· 

rnent!; nrc short, ~·!it'i ncr:Cnr'lte:i ''!alls. 

'!'he gralns in nuril>P.r of. se'.~~,, ar'O? disj>la~,r~~ on 

irr~mlla:r surcaces h.at\~cen ~.he .:;tri~s of ~·looc"l par~nc'.1!!!'a. Fine 

radii, het:!r~enous, 1-2 series, s~10rt. 

Cells of r~di:tl rn'lrencl\','f:'a contain reddish coloured 

Rubstanc~ de!=>Osits. 

'l'i1<? vooJ ~;\i:1 L> .;::r"'!.l~'.1t i~•1t :'tL:o \i."l".r:_· or ,_,.:'ltl:-~::1; 

t'fln t~xtu~~ i~ ~~n·:'r:'tlly f).nc, -1 ·>J:·i~'.1t, ~~.1'·7 ~s'.'cct,- ~v-~r?.~ 

,1ccor'ltiv? ::i~ ··mll, cl\l~ to ":>'."~:ln:; "=~~c;c~.all·:;. 

4. l.~. c~~t:ano;mis tri:)uloi·10:: ... .DC • 

.. . 

FiCT.6 .-cross section of Castanopsis tribuloides 1'DC , . 

·I----• 
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Macroscooic: hardwood s~les, yl'Jllow-~v coloured 
or yellcw-t'ink wood. '?ores of the annual ring arc large, visible 

w1 th tha nak~d eye, dis-=>li'lycd in r'l ... lial row5. Annual rings arc 

clearly dist.incti~. gor~ !-"!Ore~ contilin briqht su·,;;tancl?s. 

NW'terou.q !;l\ort radl 1., slicmtl•:' vis,_'!) le on tha rllrlial s~tion. 

t-•icro5CO>."'iC: !"..iCrosco~ic ~trt--t~, nr!nSe aS">ect. 

Sen~r~t:~ !'l1-~rnus V'?!;Sl~]s, h;:.vin~ th·1 tenr-:'?ncy O~ aisolayi;i~ 

in 1(\r'!.i.1'\.l ro•1s. Vc::;s~1lo; ·-rit:h ~ouinrr tiles or ohturatc-.l :,~r 

tile-;. ":h1r...::rcu~, -:;lnrlc ~2ries rinP. r3rlii nlaceu h..'?t":l<"~n wi•b 

mult.ior.t"?~ial radii. 

C:rains arram·~d in n'lci:~ ~~l th thick ~ ..... 111:; o~ r.-.."'lx. 

~-~oo~ Par~nc:iy;-,a in cont.inuou-; tra•1rse stri·_•:; 

!>~t-.r".!cn wi~r:? ri\rlti. 

:~o'1e Ct;? lls "-~ t!1i:.; nl'!ren'!i1v:-;1C\ coot-iin · !~r°"m 

colourP-d ~ubstan~~~. 

Lir'lt •-1QO;i, t..!1P. •.rood "Tai!' i:; qP..n~r.allv :;trni~:~it, 

the ~~turE" is ~in~, ilri<"!;1t, oaom::lecis •. 

·' 

-· r. 

I , ,, .. 

Fiq. 7. ·· Cro~s section of "odocarpu~1 ir?->rioatus ts? 

·- .-)..1_. ---··--

• 

..· 

• 
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Macroscopic: Softwood s~ies, t-rhi te-~,rollowish -.,oorl. · 
Sliglitly visible annual rin(!S; hardly distinctive linit between 

the earlywood an~ the late t.,ood. 

The wond tJrain is 3tri'liqht, -no d~o:r.ativc ~rood 

fi~: theP- are grain pattern!; on the tan<JE"ntiilJ. section, 

marked by very !ine lines. 

Microsc"!>iC: 5recics of regular 3tructm;at'.t t·rood, 

t:raheids with this walls, :trenlar !'unctua. tions wi t:.'1 ova 1 openin«;, 

singlP. and multi-serie:.; homogennus radii, light fi1'"! t"!xturPd 

wood. 

4.2. ~hy~ical, rw:?ch~nic~l ""~ el~~tic 

nrooertics oF th~ :""'JO·~ t.,ac::tP.•J 

The wood sainol~~ selected for e~t~hli~~inq t'l~ 

physical and ~chanieal p~onertiP.s havt'!·been stor~~. ~rior to 

euttinq of test '?feces, in eonditioninq roor.s at 2e:t3°c te!l't

!3eratura and 65 ± 2\ relative air '!'lu!"lidity. 
The ·f.oll0"1in~ nro~erties hava been dcterrincd: 

- VQJ.UJ":e weiqht, 
~· shrinkage and suellint; ratios, 

--parallel col'lOrcssion ~tr~ngt.'1, 

- static '>en:lin~ stren'J~l1, 

- parallel and 'n'.!rt:>E!rrlicul-:n-,tcnsil~ ~tro~~t..~, 

- la\~itudi:rial-':"ar.~llcl 5;-i~ar str(;';n~rti:, 

- resistance to s~littin~, 
- it:l!:'act hendina re5ilienc3, 

- Janka hardnes~, 
- ~ulu!'; of ~lrt!Jt1.ct.ty at flc-xurc. 

'!'he sha:;'.'C an1 siz'? of t~~t pil?c~~ "~ -:!'?ll as icfosity1 

procc~ure and tont metho1 ar~ in con~orm tv -:·ri th .,rc~.1t.:Jioo~ or: 

P.O!'taJlian !iltandards (annnx 1. 3) t\ffiliated to inb~rn~tional stan

dards ISO and C.1\.'?n. 

The·-shape and dimension:> of test piecus sre shown 

in fi~as 8 to 16 • 

Dur'...nq the tests the mo19ture content of to~t 

pieces has been 12 ± 39.. 

'l'he -~est values haw bean recalcul11te<t .<:or wood 

at a moisture content of 12t. 
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'l'he test re~ults are pr~3cn~-d in the tables 2 to 

23 which incl\de Ir.'!an and end seale val\ for the wood s~cics 

existinq in Viet N~ and for 12!1 ~. 

For th-3 c~ari:3on of data th~re have been inJi

cate~ ;:.lso the values f.or Romania."\ hornre:l!'n (Carpinus hetulus) 

And bcooh wood (~a~ silvatica) ~·1hir.n are used as raw ir.at~rlal 

for th".! i'l'.'.J.uction of s'1ut:tles. 

~t the sainr:? til'l'e a 3tati3tic:t.1 ~nalys:l!': of. th!? 

e~tablish-~ factors has been carri~d out ~or t.~e ch~ract~ri

zation of data variation and accuracy. 

'!'he statistical analy~is includ~s: 

- a't"i t'lmatic me an, 

- nr.!an sqtuiie deviation, 

mean error o-t: ari th?".etic ~an, 

variation factor, 

- accurac-:r. 

t. 2 .1. 'hnsicr.l ..,ro~rtie~. 

From t'lis CJT.OU:J o-!'. nro::>ertie~ T·:~ !lave d~tcr:?~inc::t: 

,,.ohr"'."-:' ~··~i ":'t.t, ~Ot."'1 sh~lr!<:ac~ nnd ~· .. rt:?llin':" r:tt:lo. ·r~ "!et~r

:.d.n;\ttons have hc~n cnrr~ "?d out on the ta:;t !'>:f.ccc!:i sh~·m in 

the fiq.R. 
4.2.1.l. VoluMe weiqht. 

The f.ollat..rinq hava ;,ef'n determine~: . 

- vol~ ~might -r:or 12 ti J"10i~turc con.t~ri, 

. ~ 12 
fn = ~rcr· 

f 
T.10 "=-1ro 

- cnn1r~mtlon~1 vol•1r.·c> ~-1P.:l(Ti1t 

mo 

'Mle e:.ta~H ~hf.'!(l val uc::; ~r~ :Jho,·on in t~i.,1e '-. 

7\n.l\lpdnq ,,~, e,,r. .. ~~r.i~on th~ r.tbovc ffata ·"1th vol·~· 2 

~T~in'it o!'. J.~0!'!1~'11;\1'\ hornl"'a'l't'ft 1.11nrl hPne"1 ~mon :;nP.c1.n;:i it Cl'ln h;! 

f0\itir1 t:h.l\ t: 

• 

• 
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- DiptP.rOCfll'!'lUS species are,from thi~ ;.><>int cf 
view much the SaftMI! as the horn!>oam wood, hi']her v:otlues hein~ 

llSCertained for. the S?eCics Vatica, Ca!':tanops!s and Di;\111.m, 

~he oth~r three speeieR La92rstroemia, A~lai~ and ~odocarr>u~ 

having more reduce,, volu~ wciqht. 'l'he cor.;parison with beech
wood is nearly the same. 

4.2.1.2. Overall shrinkage an~ swelli~g ratio~ 

We have dcter.r.iined hy rnea!;urerncnts tho· overall 

sh_rinkaqe and swellinn ratios estahliRhed betwP.en wood grain 

saturation moisture and crleP- cry ~.,ocxt. 

The ratios have been establish.~~ for radial, tan

gential and longi tu.-Unal cUTF:ctions hein~ also determine<l th~ _ 

volumetric coo'f:':ici~nt as sno;-m in tables 3 and 4. 

4.2 .2. :'-'lec'tan:f.cal and elastic pr<>!'erties. 

4.2.2.1. '-Joot1lui:; of ela!'Jtir.it~{ in st:at..ic 'bendinc:r 

Thi:? modulus of clastici ~· in .:;ta tic b~n.:.ling aas 

been determined by t;;e test ~ieccs used ~ubsequontly for de

termination of static hendina. i:;trength (fiq.9). The tc!>t re

sults are sh<7.-m in the tai>le 5. 

Analyging- the mean value; in tl1i:l t."lble 1 t can be 

found t."tat t>oclocaT.:'.'UO <\.'l<l 1'.<Tlaia spnct'!~ :1av~ alas tic pro?cr

tics hi~:ier than othar !!;necie:>. 

The a~cie,; havi'lc; tha valuc3 clc3<:?r to the mo

du::.us o:f: clasticit~, of hor·nhr?.<ir. ~re D-:.mtcr~:-tr.~ ... u~ .,n~ C:t:>ta

ncnsis. 'l'he vala~ ~ of wooi of V;:\ticn ~!"'~Ci"!:l in ln·.1:)r than 

the v.-11''? or: henct1woocl. 

4.2.2.2. :>tat.i!c ~l:Jn-.:lin" r:trPngt)1. 

Tlu" otatic hca~ina r.tr~n~~tJ'! i~ ·.)r<~.::~ri·~~:~c~ ln t;~.~ 

table 6. i\n~l,,sinr thF.J ~airl val11e:; :f.t ~:m ;,e fouu:1 t;•nt v;:it:l.c:i 

and Ca;;t'\nt>::_,sis :m~cics hav"' r;t:..·cn~1t!1;; !d ,,her t;1.'\n t~1o~t<? ·J:or 

beechwood, the oti'u;r :"l"'ACiP.~ havln'T nrr>p'1J~1:1~:> <;l;.1il;u: to 

be*!chw'>Od wit:1 the excention of 1>odoc-'\rpu~ ;1h1.ci1 <1;:ii.1 "' lCY.T"!r 

value. 

4 .2. 2. 3. Imnact l)l·:mdinc: ro'lilienco 

, .. 'l'hc valuctfi~l"li\Ct hcmdinc, rec:;ilit'.?ncc l1a~ l~ccr. tic-

terJ!dned hy t_,st: piecol'I _Aill'i;ar with tho~e f.or static bending 

stre~gth (fig.15). 

The tabla 7 shows the valuos ohtaincd. 
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Analy~ing t:he dat:t in th~ ta~le it can be'" found 

t.1lat irrr._>act bending strenqth of hornbe3J!l :ind hcachwood haw 

values close to DialiW!t :ind A~lnia ~pocies. 

I.aqerst:roe!!'.ia :md !>odocar:;u:> are situated to :i 

little low l'?~l :mllc th"! ~~tcroc:irpu~, ~!at!ca ancl Cnstano~

sis have hiqher values CC'llT'!"3re..i with horn~a'Pl and h~ech~·mod. 

C.2.2.4. Ccimnr~!;sion ~trengtil 

' ~fe have determinP.<l com~res!f':ion ~trength parallel. 

tn <,!rain.· '!'Ile l'>hane o~ tesi: ~i~c~ is sl1'1-m in t'1e f'.la .10. 'J':tc-? 

i:rthle 8 !lre-ients t.he valuas of c0011'">r~~c;im strennt.'l. 

Anal~sinn the dab\ i~ corn1'ar5-~on with ltornheam 

~nd beec~wood it '!An ha €ound t.':)<lt \Tatic~ and J)ialium have 
hiC!h~r st~e~gt~s. 

'l'h~ value nf?ar~!';t to :1omht:?l'l!!I i~ rec:'f!st:P.red by 

L=lC!ersi:roemia, t.Jic J\gl;t.ia i-; ac; much :,-; close to h~echwood 

~<>-.ior..,..r~us and Dypterocarpu~ species present mare r3duced 
value~. 

4.2.2.5. Tonsil~ strangt.~ 

~·la have r1etcrl!'.incd t~1c t-;?n'lile ~trcn~th :iarallel 

to ryrain and ~rnendicul.'.\r to qrain, the l;itt".?r heinc; esta;11 ts:1cc 

in radial and unr:~ntial dir'!ction to q:r.O".·Tin'T ring:;. 

The ~h~Tli? ~nd the di~~n3i~ns o~ te~t ~i~ces ar~ 
n!"e'li:?nten in f.1~.12 and l3.· 

The t~blP. 9 shC".~s th~ ~trenct~:-; rl~tnrr!n~rl. 

1'.n:ily3il'l,. ::lat:\ in t:1i-:; ta~l-? ·11th r~g:ir.1 to 

:o;t:r~"l".!t!l :".""rallel to CTr:\1.n it C;.\n hi:! ~"11'1f'1 t:hat "'.'~;on valttP. "o:r. 

''at~.C'l l~ in tlv~ litiitc; o:': ~O!ltani;m :1ornbaar, ~wm hirr'1cr, hut 

C~ar.ec! w:f. th the ha~c'1:10.:vl, Li".t:: )r.!!tro:::P'!.a ~ho- ;-i 

T'Clln 11~lucs wh:ll~ Ca:lta:'lop:1is and Vatica have •1alue<1 which 

l?Xc~g<l t.h:?::tc liml t5, th~ other !1riccics heina Wlder the v:duo~ 

For ·'lE?rocnJit::ular ten3ile str.enc:rt:l. tt ca?' be f.our;J 

th;it baect,w~ ~11\$ the hicrhest value,:; o~ ;-.~an .:;trcncst:1;. Vat.i~.~ 

h~r-i sirirl.l.ar vnluP.:i o~ st'-'.'cn9'th in r.~".ltal -:1i!'l"?r::ti0'1 ~11d lo· .. 1cr 
vnlu"!:; of str.cn~e1 in tant;r".!ntf~l r'bAetion. 

111 th'.!· other. ar.-,cie3 ~;;·.:ud:lod 1.n thf 3 vork hava 
lc.1ar. value:1. 

• 

.. 
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4.2.2.G. ShP.aring stren~th 

tfe have det-ernined the longi tudinal-pllriill~ 1 

shearin~ strcnqth. 'l'tm test has h~en <:4i.·ri "Yt out in rniial 

and tangential dir~etion to growing rin~s. 

'l'he teat pieceR URed in this test have t:ho sha!") 

ll!'ld dimensions shown in the fi~,11, The v3lues of sbcar~nn 
strent;rth are nresented in the table 10. 

'l.'li~ ~r~rtiA.s of Dialium s~ccigs exc~NJ th~ 
values of hornbna~, the other speciPs beinq un~er tQeSP. liMits. 

COJ!1P.'\red ·,-11th leech··moct t..lic L:i~erstroo-_ta, Dypt~rocar!lus and 

Podooar:ms have st~n~'!-t rat:tos ··•i t.'1 more rclucnd v'lll,tcs. 

4.2.2.7. S~litting 3tre.n<Tt~ 

Splitt!~~ s~rcngth has ~~n ~etenninej in radial 

and tangential direction to the ~<T.·1in~ rings. T:1e test pi-eces 

are as shotm in the fig .1 ~. 
The strength determined is nr2sented !'1 ta~ie ·11. 

Analysing the <lata in this table it can ~ ~oun~ 

that strength ratio for :t?rnhP.:un anc1 h~~~T1 have valuec; close 

to Dialium ann Aal~i~ Rnecies.·L~gcrstrc~wia and ~odocar~u~ · 

havP. lower V"llues but D\rnterocl'lrtlu~, Vatica and C;\stan0?3i:;.;· 

sha:4 liigher valu~!; eorlared- w:l tii hbrnbc·ain ;ind beecir·10od. 

4.2.2.8. lla~lnnR!; 

The hardnc!';c; f!<'\s he'!n d~tertrin~l. by .T:\nka rnetntY.1-. 

~~~ test ryie~e i~ nre~~nt~d tn ~1:-.lG. 

The hartln~'ls h.=ts h:!en e:-tt.=tbli:::hi?d h•1 t:•r·".?~ fl:l ~. 

r.cctionr: (radi.:il, tann~nt~.:il a.nn tr"l:i~,r~r-;:il). 

T'l!3 test reJulti:; a~':! ~r~s~nt"?~ in tahl~ l?.. 

J\n,,. ly!l:ln~ th~ ·:fatr1 in tl19 trthlp 1 t C::ln ~)~ ~ourd 

t11at D~.:il.1.tm hil:-; t11c h:l'Jh~nt 11:\rd11~ri!'l, ~,.,no~··'?d h~,- c.~:-:tn".'lo!';;i:-; 

11nr1 Vatica. 

J\11 these t'.1r~e ~·Ylci~!'; !lave th~ ~1;,.r•b·~·~;::: 11irrhcr 

or a 11 ttlr.; sm.1llcr t:1an 10~ :U'.':t. 'T"1~ '1ornb-::uu :1.'.l.J a ;1<lrrlnes!'l 

be la r thi<t valu.:>!. ?.la ot~1~r. V:f.l'.'t?H\!'\~:4.. \1000 spcci-:i~-. '>tucH.~r1 

in th!; re,.,ort have the hardneR..; clo!lc to hc!ech1.,oCJCl ;m:l cons.:!

<yucntly ,_,,,.,er t:,;i:t hor,1.>oO'lr", wit1 th~ aYnc~~t:f.on oF ,,:")'Joc;1rnu~ 

specie, \·hici'a rins n h.:\rcn~.:;~ PXtrP.J"'ICJv lo~.,. T'.i.e ~t;•t.f.'.;tlc:"ll 

F~c:torH hav-1 br:o?n n:-;tifl""ltt'?d ~or ·"11· tht'! d~t~r.,1:in-~ •1rrmorti~!l 

an~ tlio valuos 1trP. ""rogentcd f.n thn tl'\hlc~ lJto.23. 
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TEST PIECES CETAILS 

I"--"-___ I m { 
..._, ----::a•----+ ~ a I 

FIQ. 8. Test pieces b voUle weight md shinkoge + 
swelli~. 

I l! I ~{ 
~ 

300 I f 20 ~ 

FIQ. 9. 'Rst pieces fer state bendq. 

I I ~R! 
+ 

60 I 

F19.10. Test pieces for parallel ccmpressin. 

c 

R:J.11. TQSt p;~ fa poral~, lcrgitudnal . sheer. 
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- - ~·~ 

{I ! • )) i ~ ~ I J) , 

I mJ))~ 

·-.;.. , . .. . '·. . t ... 

I 100 90 'DO ~ ~ 

~-12. Test pgces fa" prolel tensile. 

~~l -~1 
123 '111 123 t 1211 11111 ~ 

Rg:IJ. Test pgcos. for perpQncfclkr tensie. 

~ 

:~~11 
1104~50. ~ 

Fig.f.. rest piecos
1 

for splittirg. ~ ..... 

... ..,:.,i..· ~ .• I l ! __ IE.~-
~ 300 

--~ 

.. Fig!5. Test pieces for impa:t bendirg . 

f 50 ~ 
Ftg.'6 .. Specimen fa hardness. 

4 20 I . 
' . ,-· . 

cross section 

radial · sa:tiorl · 

I ~ '· • 

I 

i 
. ! 

--------------------···-- "~J ... , •. 1~ ·-· -·····-··· I 
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-----------------------------------------------------------------
Wood ~neeies 

3 Volu."!'P. w~iqht (~l/M ) 

at U=O' at ll=l2t ConwntiC'!'lal . 
min. llled. r.-.ax. Inln. r.ien". ~x. 1'iln. Ea~ .• mnx. 

-------------------------------------------------------~-------J-
Poic:"eClr!'llS 
ir.thricatus Bl 300 390 450 345 426 476 280 370 -160 

D~.pterocnrous 

a lat us Roxb. 670 740 sso 752 621 86, 600 640 720 

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

Va ti ca S':Je 675 818 882 748 901 1010 631 736 793 

Dialium cochin-
chinensis 813 861 94!> 919 959 1032 753 815 .881 

Pierre 

Laqerstrocmia 
calvacl:.ita Kurz 511 565 607 5!)9 653 .120· 5~2 547 5~6 

.... 

Cnf!!t:ino .... ~t-:; 
tribuloide~ ADC ~~Pl 9"11 999 870 95?. 1002 689 783 ~37 

Carn!nu'3 be tu-
lus r. 710 012 920 770 Rt!4 ~3P 630 656 730 

Fat;!U'l sylvati-
ca r~ 485 677 821) 535 719 p,74 423 5 61 700 

-----------------------------------------------------------------

• 



• • • 

., 
TiP:r .. ~ :: - ~.1'\r. ~~1:!3.?'-Gr:: cor.:~rrc:tr:~·:'T OJ"' ~m:lo . ..:;pccir::s nsTEo 

-------------------------------------------------------------------------------------------------------~--· 
Wood sneei~~ ---- _T_.£tal ~l:n:·:f n.i.,..q\~ coid'"~ic.tont o.f! \·,ood ( t) 

ln'1""j·~l.~l _--1:.!ll::l t.'l~~r''1'.'lt:i.,.]. v"l~tric 

r..in. r::.]. l·''l}~. r:-ln. ..,~·l. nn~:. 1r.i,,.,. r-:::1. r.~x. min. . 
r.i~c.:.. rr:ax. 

--·------·--··--·----·-··-- --··-- -- ··--···-··---···--··- ... -...... ---·-··---·····--- ····--··· .. ---------------------------------------------· 
?oone =u:puR 
irn1,,r:lcl\t•t~ "'l'T'. 

r>interrel"rr>u~ 
lll~tu$ noxh. 

Agla:la 5"'>. 

Vatiea s:). 

i.o 

n.o 

o.o 

0.1 

Di~liur CN:>hin
chin~n~is ~t~rr~ o.~ 

I .... "C'!erst'.""OCl""i~ 
c3lyncl '"!.t:t 'l(ur:: O. l 

C~st~no--~t~; t'.!':'.!.-
huloi~'.:1:~ "'T>C ~ .1 

Car"inu~ bctt1J.u 
iu~ L 0.1 

f'~~\l"'l :";"lV:o\ 

t~.e"I T. n.1 

0.2 

0.2 

.n.2 

t). 3 

!) • 3 

0. '3 

') • '3 

~. :3 

('). 3 

0.4 

,.7 
0.4 

() • !j 

,, . " 

1.n 

2.5 

3.7 

2.0 

1.7 

"') !'l.6·· l.G 

o.~ 2.7 

0.7 4.3 

ri. 7 ~ .11 

3.4 G.1 ., • 9 

4.3 .5. G 4. r; 

s.o G.9 5.5 

3.5 4.5 3.7 

?. • 5 3. I) ~.1 

?. • 3 X) 3.'1 2.1 

'1.5 ~.3 7. ') 

I).!) 10.1 7.4 

!) • ~ 7.4 r. • t! 

G.!l 

Jl. :l 

7.5 

5.6· 

It. 7 

2.7 

lt). 1 

12.5 

'·" 

1~.o 

10.9 

'6. 6 

6. !) 

5.9 

4. 6~) 

11.4 

16.1 

1-1. a 

1.1 

8.7 

10.1 

6.5 

fi .2 

9 • :l 

13.8 

9.6 

10.4 

12.6 

12. 3 

9.3 

8.4 

14.1 

18.R 

14.1 

13.& 

15.2 

14.5 

13.9 
. .
(~ 

8.6 

19.1 

23.1 

21.0 
-- ·-··-- ~. -- .... ,_ -··-·-- .... --·--·····- ......... .._ ....... -.. ·-··-··· . -·~-··-···· ·----- ----··-·-------------.. ··--------.. ----------------------x) .. . 

R-,n-r"!i.~·:.lnn v'"llw'::; ,~~,~ +-.n t:~c ""::l.r!:e1 t11r.''.:!ncv o·i: ~,,,,~ to die-:t,,r::iic1:\; aho1tt !13\ ')! tho te3t nieces - .. .. 
'!'-.:itv~ h""'" ~t,..nn~l,, oi ;tor.t~:i. 



•_•1."1r_,·~ 1 .. -~~:~~'l:"lr:: ~~:-.:!t-:E:::.!!... n:::- ,.mn 1-nr::ci: ·:~ "!'r:;~T.r<-:r:i 
; 

--------------------·-----------·----------------------------·---------------------------------------------..--.. ... 
'"1ood S'."'t!CiC"' 

·--- Tot!_l ~;·1:l l l,~'.!,_~., ... ~_._4!_~_,._c_,i_o_n_·t_~_·1o_o_d_(..;\.,.) __________ , __________ _ 

ra'Ul\l t."\n('fent1.1tl volurotr.ie 
~!~ • ,.,.~(.i • "l'i?l.Y., n!n. rn~x. r.\Od, n{in, r. ll. rnax. 

lo1"1,..1. tu•U nitl 
~---- -~in. r~n. ~~~. ---------------------··-·--- .. ····---····- --· ---- -·-------·------------- -·-···· --------------------------------------------

P()doearnus 1r.hr1~~-
·~us Bl o.o 0.2 0.4 l.~ 3.9 G.S s.2 7.3 11. '· 8.3 12.0 15.7 

Di~terocarpus ~la-
tus ~oxb. o.o 0.2 0.7 2.6 4.2 5.9 4.8 8.3 12 .1 9.5 14.4 17.9 

Aqlaia 81'. o.o 0.2 0. -1 3.1 5.3 7.4 s.e 8.1 10.6 11.2 14.0 17.0 

Vatica sp. 0.1 . 0.3 0. !j 1.0 3.6 4.7 3.6 s.a 7." 7.0 10.3 16 .1 

Di~liur.l cochinc~i-
nenn!s Pi<'rre 0.2 o.J 0.4 1.7 3.0 '1 • " ?. • 1 '1. 9 6.2 6.6 9.2 9.~. 

~~~r~trnP~!a c~ly-
0. 6Y.) 3.5x) 4.Ax) aelat'.a ~urz 0.1 :'.). 3 l.G .. '.'2. i! 2.1 '.3. 0 - ~ 

w 
Cast~~o~~iq tr~~u-

loi,~P': 1'.DC 0.1 t). 3 t). 4 2. 0, r; • t) lC.3 7.5 10.9 12.!> 9.5 16 .4 2'3.6 

Car~inuq h~tulu~ ~ t). 1 0.3 0.7 ,, . s 7.~ 11.?. 7.9 14.3 19~2 16 .o 23.1 31).0 

11',itfJl\C: .~~· l '~ti~_, L ~.1 0. "3 0. 7· 3.1 5.5 7. t) 6.~ 9.9 17.4 10.G 1'5. 4 26.6 
------··· .. --·------····-----·---··--·-··---------------··----------·--------~-.,---------------------------------.------_.,,,. 
x) ~E'!e t1t.hlc ~. 

• 
• -



.. 

II 

.. 

-----------------------------------~-------------------------...... 
"!0c.lulus or- nln-itir.i ~p to 

min. ~J. ·tnaY.. 

-------------------------------------------------------------~~ 
»odoca:rntt~ b""lric :\ tus 'l l 

\ 

Diptcr~~rpus al~t.us ?.o~'· 

Aqlaia sp. 

Vatica sp. 

Dialiurn cochinc~inensis ~icrr~ 
L:\~cr~troemia c~lvacl~t~ Kur~ 

Ca!";t."ln()")si:; tri~ulo!ib!: !'..IlC 

Carpinus bctulu3 L 

~a~ sylw\tic ... r. 

657'1 

1498!) 

9220 

11700 

10460 

10350 

13370 

109~0 

10100 

A360 

16450 

10730 

14671 

137~0 

l'?f;ti{) 

1G~70 

lStlG~ 

15000 

9,50 

1g2•0 
1291!) 

15530 

1,;640 

l4190 

1''2~0 

21010 

19600 
----------------------------------~---------------------------_,..,~ 

------------------------------------··-----------------... ·-----·-.-1• 

----------------------------------------------------------------· ss.-s _ ... 67.7 Podocarous irnbricf\~ .n 73.8 

100.-0 " . 112.7 Dipterocarpus :'llat;us ~o:d>. 12::?. l 

96.8 llG.3 A9laia sp. 134.1 

138.0 lSA.2 Vat.lea so. 163.7 

~'.).~- 1:?·1. g Dial!UJ-n cochinchinc!l::>i5 ?•.err~ 14R.6 

95.~ lJll.5 La~r.3trocrr.ta ealvnclat-i ~~nrz ll'l .1 

11~. '.'! l-4'l.1 Caetano?-; :l "% tr! ~·11,..•. ~-:?3 ~ OC l 'l ~. t) 

R9. 3 1~::!.I) C!'\r.:--:tnu1 }'(!t,1hu T, l~~. 2 

78.6 ll'l.3 r":1gu~ 3ylv<1tica r. ir,·! .n 



-------------------- - ------------------------------
Yllfnnct ~cnei~a r~silicncc . 2· 

j/r;p 

'lf.n. 

---------------------------------·-----------------------------~ 
!>odOCarPUS il"!>ric~tu3 !H 0.02 0.04 0.06 

ni't'teroe~r?us alatus ttoxi>. o.os 0~10 'l. lG . 

.l\elaia s~. o.os 0.08 0.10 

Vat1C3 ~...,. 0.07 0.11 !>. l~ 

niali~ coc~incbincn3is Pierre 0.04 0.07 0.12 

La9ercitroe:"'.ia calyaclata ~<urz O.OJ O.!iS o.os 
Cast<m07>'l i !; tribuloides 1\DC 0.08 0.13 0.1~ 

Carpinus 'letulus L 0.02 0.0.1 0.20 

Fagus svlvatica L 0.03 0.0'3 n.1s 
----------------------------------------·--------------------

TJ\:'lYJS s - crn:P:r>F,.$>;In""t <;T~Jr.""'...f (r>1' ~:\J,trr .. J'l~~C'l't'l~l ~ 

\·rnon c~J\_r~ > nF : :"lOn ~~;.;r.res ~f!TP.IJ _ 

"O:ood S".'P.Cies 
Cor-lnre r;c; 1.011 c; tr~n ct!1 ""l<lr:i llc 1 
<'!irect:i"" to ·.-rood- rr'!ln •;:-a 

1111 n • r.ax. ----·------- - . ------------------·-------------------------··-··---~-
~ooncnr"u.r; ir.i>ric:tttr. ~l 34.9 ~Q~7 '1!3.5 

lJi ""t~re>e;tr:us al3tU'J P.oxb. JJ.5· 45 .1 51.Q 

Ac:-laia :;~. 50.1 r:;.1.2 SP.S 

~:~ttc~ !l!"l. 7J.. !) 7~l. t) 83.3 

Di.~ li.ur: coc:11~~~1i.1cns!s:1 ~icrr.c S'l.5 P-7 .. 3 ~9.5 . 
r,,aC""~l'.',;f:rO.:?r::ii'l c =ll" il': J .it t:1 i~urz 50.~ ol.O G~.5 

Caft t~nons l; tt"i :,u loic.~~'l ;oc 63. 7 6'). 7. 7.J .o 
Car:linu-; !>etulu1 L Jt). () '5~.3 ftl\ -U·,., •I 

r"r.r:u~ 3•,lvatic-'\ J, 34.'1 ~ "· l 7J.~ 

------ ............ -.. .._-----------------------------·-----------------· .. ----··· 
• 

.. 

• 

l.--=-~·--1 ~~~-



• 

• 

':r'1'~T ... ~ _, ... ""~"-17Tr,r ~·~~..__·~·1·-;r;·t c~:' ·:~o '""91\ .... ,.T .. ,.. ,. .. , .. ~ ..... ~ 
•L•\,., .• ,1 ... ~.:.:.:. ·- ·------------

-------··---------- --- . -··- ····-- - ·- ·- .. -·--·· ....... ----·----- -·· --··-·---------------------------------------------------· 
Wood S!'E>Ci~~ 

____ _:t'.!3!!?.!.:l?'~-~.SJ.!=-" (1 tt' Q) 

,,\1r.'\llcl ·UT."cctic-n tt:1 n('~"'lrm1He11tiir. <~ir~ction on wood i:ir:iin 
,.,ood ~rilin rn?t t~1 i ~Hi:-·:i" €.tr.'" tanr; :mtil\l Jlr.·~ctlon 

-r=-----~-f."l.,,. Y",."'),. T.~·"X • nl.1' • , .. , """'.,.. :"i·:'lX_--~fl:ln. - - ---!'~fl'l. r·nx. 
----------------------··· ··------ -- ----·-------·· -- -· ·~··-····-------··· ,. -~---------·---·-------··---··---- -- -··-·· ----··---.,. 
'Podoc.itrnus jr·,..-1c-"\t:U~ :".l 

Ct-~tfO!~t'lCi,rrmq "'ln ":•1-:; "'Jc-,_:;_.,. 

J\C""l:t•.:.. "ll"'. 

Vettie;, sn. 

Dl?\liW"'t ccc'1~.n-:~\i rh.)nr.;i!ll 
l»iAt'l!'e 

Ul<Tern t,.neT""i" c~ ~:.,nr.1.-. t~ 
~Ur:" 

("'"'-: t_, no~' ~ :t tr~. ~"1 l:'.>l·~ ~ ~ 
,,r,r. 

C,,_'C'':"i~~\!=I '"-~t'.u\u-: T,. 

~:"\"'\~'1 ~.,,_ ''·"~ 4. ~;-, T, 

!",,. ') 
~'.3.1 

'.li. :l 

i:~. l 

66.2 

n:i. ~ 

1')7.~ 

') ~. ! 

i;r;.:> 

r, 7. '.:\ n i. ~ n.s 
111.~ ,,~.~ ~.1 

11!'>." , ~~. 0 J •Ii 

l:': ~. ~ :n .~. 'l :'. 1 

C'.l.~ 111.:> 1. 'j 

l ~.,. ~ !•a.~ 1.7 

l •7. ~ ]r.t1," l • ., 

J""·i '.'?1').') l.7 

1'.1~.1 .,'.'?.,.r ?. • ') 

1.0 
., ,. ..... \) 

~ . ., 
3. r; 

2.2 

:? • -1 

., ., 
" . 
~. 'i 

?. • 1 

l.!:i 

~.5 

'.?. 1 

'1. G 

3.1 

'3.1 

i.~ 

!:i • G 

5.1 

0.9 

1.~ 

1. r, 

2.G 

1.4 

1.7 

3.3 

:? • ~ 

2.5 

l. 4 

'.3. ~ 

:? • 4 

3.5 

2.3 

2.2 

4. ') 

4.5 

'1. 2 

2.0 

4., 
3.2 

4.3 

3.1 

:? • 9 

s.o 
6.8 

6.4 

~ 
c:') 

..................... - ·-. --- . ··-··--·-···· .... _.,.._,, ____ , __ ··----- .. ·-------··-----------------·-----------.. --



Sh~ar stren~h,- "'arr-11~1-lc:.•uritu,Un'l.l 
~i!'"?C"tion "'Tl"" 

~;s'!iial dir.;ction Tanrr~ntlal ~!r~tlon 
r.:tin. ;.~. ~-1ax. ·.t{n. :-=ei. ::a}~. 

---------------·---------------·--------------------------------
!>odoc~:rn~ ini>rji-
ca tu; ~l 6.0 7.7 9.1 i:; ~ -. - 7.3 8.:? 

I'intero-::~~u~ 

alatus ~o~. 6.6 9.0 l~.o JI. I l:?.~ 14.1 

1r?la!a ~.,. 12.5 14.4 19.7 l!.4 l~.~ ~7.1 

'l"!tica 31'). e.6 13.1 15.6 11.?. H.:) l!-l .3 

Di:!.EU"' !'.:~!ll:i-
~·1i'l'!P?3i.-~ :"'i-?~r~ lG.4 19. 3 23.4 15.~ 20.1 "?5. !) 

~trt:-!"~ t,,..O~i 't:t C=\-

lyac1'1t"\ !ttt?~~ :>. 1 11.5 12.9 6.1 9. !) 13.3 

~<\St~..,n-,r.;~. ':: tr:!.-
~''Jloic1 ':!o; :roe 13.7 15.1 16.6 15 .~ 1~.6 21.~ 

(";irryi 'l u 3 b~-

tulu1 T_, ~-1 15.6 29.6 13.5 '.H.5 ?n , ... , . .., 
!?n,("U~ -;·•1 ~r?.tj_c~ L 

,. , 
0 .':> 12.0 l~.3· 7.3 15.€ 'M.~ 

________________ .. _ .. ______ ----~--------------------------------------· 

-----------------------~---- - - .. 

• 



.. ---------------- ---·-

• ··-• . : 
.. . -... 

·_ -_ ...... _ .. - - -- ,..~ 

- .. - ---- .... 
. . 

--------------------------------------------------------------~-

r~di.c- 1 db:~cti. c!'l 

Min. EC•l. rin. rre"i. r.f\x. 
----------------------------------------------------··-------·-· 

·. . 
.. ~ ._-

. ·-)·• . . ~:. ............ . . 

•. --· -. -

... 

·. 

D:l.nteroc~_1='nus :\
l.::1 tus ~l')X'l. 

...·:: • ...... . • .. .. • ~ . • : -i_· 
·:· •... ; !:'' !\~-:Ll::.. .... ; ~~~in-

c~1i~.cnsi.i ~i~Tr~ 

T~ner~tr.O'::!~i~ c~-
17='lcl;tta ~11'.':':Z 

C1~t~nonsiq tri
buloidc;:; i".!)r. 

·-

o.~2 

o.~4 

r..22 

'l. r;3 

'l.52 

t).42 

O.S'.l 

0.1.3 o.:n 0.17 ,. ., ~ .. -- -· 

c •. if o.57 0.19 ~-.63 

o. ~~ .,.43 'l.5~ 

t). P.9 1.07 1.')7 

'l.o"' l.:'l'l 1.!1(' 

0.57 f'l.7.3 n "7A .... fl /IC ". ~·· 
0. :;I) 0. 'l 3 l. l~ 

1. lJ l. 'H 1 ., r. . . . . 

I.D 

..... _ .. ".-=:.:..:-:: .. ~:. - : -~-· ... _ .. _ -~.:.:·. ------------·-··---------··---------··------------ ··- ....... _____ .... __ _ 

. 
,,. ..... ·- . ~ ... . ... .... 

.... ...=-s .... 
- .... .,,-- •J ~' .... 

·:~ .... :·· .. · .... _·:·--:- - .,. __ .. •...::.. .. 
·.~•., r ..._ .... ~-· ... 

• 

... 
.-· 

·- . . ... . -

·---

• 
=.r . 

. ·....;. 

. -- ,., 

. .... _ ... 
.., ......... 
• . ......... r. 
~ . 

:~: .. ;-

I • • 
.~"-:. .. ·., . 



~.'.~Lr.~ 12 - ,:r,':\·.1:\;, ·t:'\ ~~,•:r.t ~."~ "? ·~.,no r~i.:ci:~~ ·~ '!':.!'~'J.'t~o ---- -- -------.·----
-------------------------------~------~-----------------~------------------------~----------------------~--.1 ·":lni~~ hnr"1ntHJ 3 
Wood sp~ios ~--~~--~--------------------~-~-·----------------------------............... ..-.......................................................................... . 

.?:!l'!!!!. soctJ.on tan~~ntial ~ection cro:ss section 
T'l'.in. r'a.,. "'1l x. r.".:l ':'\ • ,,.,'.)~ . ~~x. min. med. l!'ax. 

-·-------------------··------- --·· --·-·· -·· ··-· -- ·- ·-· ··----- ··----·--··----· .. ·-------------------~--------------------.. --'1 

Podoear"u." imbriea tufl RT l '3 .1 1~.q 25.1 14.~ ,I).:! 25.:; . 
23.6 32 .o 37.7 

Dip~roearpus 11latu~ t)mc~. 41.4 50.7 5'3.2 Ji.a ~1 .. ·7 ss.o 50.7 57.2 64.7 

A~laia sn. 45.i) 4q.2 54.C) 4 i;. 4 !H. '- 57.4 57.4 60.1 72.0 

Vatic" s". 7f;. 5 9'.).I; l '.'7.1 7G.S !\1'.6 11'5.5 9:.. 3 108.5 120.0 

Dial1UJ':1 coe~tnc~incn~is .. 
PterrP. l'.H.O 150.') 17'5.0 121. 0 HS.') 172.') 151.0 16,.0 194.0 co 
La~r:1tr~m1a CC\1'''1Cl:'\t:\ 
~urz ~9. 0 '3 2. 0 62. o .u. o 51. 0 Gl.O 43.0 56.0 73.0 

C~~t"tnOn~is tri!}Uloid~!l 
1'.DC 1•12. 5 110.P, 127.5 qo.o 89.1 11:?.0 104.0 113. 3 126 .o 
Carninus be tulu~ L 51.4 ~0.1 l~,,.I) 4 7.1 'll. 7 10-1.1 67 •. G 96.6 122.• . • 
FAqus ~vlvatic~ L 31. 4 51..G ~!'). 7 Jn.s s .1. 4 77.6 45.3 68.8 90.9 
--·--··--------- ---·· --··- -- ----·-- .... ·---- -····-· ... ---··--··-· -··----- ----·------------------------------·----------------.... 

• • 



• 

• 

50 

. 
'1'1\Bt.r-: 13 - ~'!'~'i'I~Tirl\T, rmit-F.~ :W:-l'lr. VOT,ti'~ •llGIT --· --

Stntl~tic~l l~~\~ns 
=··~aru... 0u:i1r1'·· -~~a:f.t~-- Vnrint:inTt 7\ccu-
v.:ilne tic cr.r'lr co~&r-1- r'lC'.:" 

r.~diUJ"': of ci~nt 
dcvia- vi t:1rr::?- 'l % 
ti,,, tic :'.!".:!11" 

-------------------·-p·----------------------.. ·----------···----·-----· 
Podocarru~ 
irbrica.f:n~ ~ 1 

D~. "ltcrOC,r"U'3 

al:ttu~ !'o:--b. 

J\.rr laia s,.,. 

7atica s.,. 

--t'?6 
3!)') 

37'l 

:'l'.H 
7~:>-
64:-J" 

GU 
57' 
3C'l 

7JS 

Di~liuni coc:li ,~~1i-- <l!Jt) 
nA~3l~ ~iArre ~~9 

~1:; 

:r.;ii:-~r~ tror?;".i... ~~ -
l•r:t~l;:o l:C: T~Ul"7. 

r.~:-; t:!l"ll')"'~ :t ':; .t,..i .. 
hulo1.d~~ :" N" 

: ~ r' 

:;.17 
f)r; 1 

0. 5" 
') J1 
7"3 

~3 .'.'.? 
3'l. 1" 
3~.l 

4". ·) 
41.0 
30.0 

~5.!) 

:l~.G 
:n. ~ 

., ,. . 
-.J. ·. 

15.0 
~:; .1 
22.~ 

., ,. ., 
~ u. ' ., ., .., 

........ 1 

5.9 
S.4 
r: n -. _, 

7.0 
7.0 
r; ., -.... 
r, • .; 
,. 'l 
I) •.. 

5.7 

l~.) 

l~.J 
• r ·, • ..J 

-:; .c 
0 ., ,., 

7.7 
7.7 
I) • I) 

". (' 
5.1 
-1. 7 

5.~ 

G.~ ,. . 
u.,:, 

7. r-, 
7.3 
~ ~ 

-·· J 

?. • 7 
5.2 ., ,, 
, ... 
. i. 7 

.r1 -~ 

1 I'.' .. 

l.~ 
1.4 
1.6 

'). '.:\ 
o., 
n " .., • \I 

1.1 
1.2 
1.1 

1. '-
1. 3 
~.:; 

~-7 
'). 9 

1.) 
o.r 

" ., . . 

-- .. -·--------------------·-------- ·------------------··----··-----··· 



.... ---~----------- ... -

51 

TARJ.E 14 - S.,,.TIS'i'rr,rL INDIC"'=:S ~on TCT.'1\L ~!t~r~.rr.F. 

(RADU\L I '!'1'~1GC::·lTI1\L I VOL~ti=:) 

-------------------------------------------------------------·-~-Wood species ">t~ti ~t:f.c :-t l i~dic~-; 
·~<lium n,u.-'l·.h.:·a- t!::?:ilur: 
value tic ~T.ror 

~tliur, o~ 

devia- ari th-
tion r.~tic 

V~ri '1.-----,..ccu ·· 
ti on ra~· 
coef-
ficient 

. . -·- -----------------·------ --------------------·--------··- -----------
"o.locBrnt1s :lm
b~icatus P. l 

'llnt~~oc~us 
alatus ~oxl>. 

Vatic:i '1r'· 

D!alium cochinc:11-
nensis l'icrre 

T,l!~:'!r.r.tr.oel"!ia cal•:a
claV:l Kur2 

C:rnt;:ino1"'5f <'; tri-· 
hulo~ .. 1'lz 1\DC 

3.4 
(,. ~ 

}.) . ~ 
-! • 3 

13.3 

s.n 
7.5 

12. 3 

~.5 
s.~ 
9.3 

3.0 

"· ~ 7.7 
., , 
... ,j 

2.7 

4.5 
10.1 
1 '1. l 

'-. n1s 
1.177 
1. (, 15 

o. 71'\0 
0.91)0 
O. S2(" 

0.7'J.I'} 
I). 7~0 

1._or;n 

0.650 
o.~1'l 
1.160 

0.4~1.) 
f').51'0 
0.750 

f).'14'l 
0. -13'1 

'l.~70 
O.'.M!J 
~.'HO 

0.13 
n.21 
0.29 

0 .16 
0. 19 
0.17 

n.n 
0. l·~ 
f). 19 

~.It' 
0.17 
0.25 

fl. 15 
'). 15 
1).22 

0.11 
o. n 

'l. l 9 
:) • J. ~ 

0.51 

Jt) .2 
17. ~ 
15.7 

Vl. 4 
9.4 
5.9 

1~. 'l 
10. 1 
S.6 

~o.~ 

1 ·". 3 
12.5 

1€ I) 

15 .3 
9.7 

?.~.'5 
9.5 

20.6 

., ., -· .... 

3.7 
2.0 
l.~ 

:! • 4 
1.,, 
1.5 

,.o 
3.1 
2.9 

-------------··-·--------------------~-----------------··------ ... ·-·--...,-

• 
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.. 
TA'RLR 15 - ST.1\TISTtC!\T .. rm~~~ FO'R ~-nnnr.c~ OF ~!.l'\.~'l'ICI!:;: 

TO STJ\TtC nr:~if(l:rJr, 

----------------------------------------~---------------------
::;t;ati.stic:1l 

?iedl um ~uadra
value tic 

med!UT11 
devia
tion 

indices 
;<.Ted l um·-. --=v=<-'lr_i._..a----.?\-c-cU--
e~ror 

of· 
arith
metic 
tnean 

tion racy 
cocf-
~icicnt 

---------------------------------------------------------------· 
Podocarnus imbri-
C-:itus "11 8360 1111. e 392.G v. J 4.7 
Dipt:er.ocarr'M 
ala tu-; P'>;<h. 16 '151} 90~.s 302. 3 

, 
"' ~-1 .,) . ) 

.l'glai:it RT'>. lt)730 1Z7JJ. 3 42C1.1 n.s. 4. '.? 

. V~tica 9?'). l~(,70 u21. 1 45fl.5 C). 7 3.1 
Dial.inn cochinchi-
nensi~ "icrrc 13790 12~0.7 ,,f}9.3 15.9 .a • 1 

La!T~r~troer,•ia ca-
l~•aclnta !~urz 1266fl 11?.5 ·" 41".1 l~.l 1.2 

Car. t C"..11orys1 s tr!hu-
loides TIOC 16~70 2127.6 S7?-. ~ n,7 i1 • ') 
-~----------·---------- .... ------- -----------------·--·-----------··-----~ 

------··--------p·------------·------·-------------------------.--..: 

f.'ocloc<'tr~ur; ir:ibrt-
cntus '11 

Di!'t~1·ocar1u~ ala-
tus ~oyh. 

]\ ~l;t:f • .:i s~. 

V~timt r. !.' • 

r>irt Hum cocl-ti. "lCh 1.-
ne.n~f 9 T>f t;',.,.!"l 

Ll!t'JP.Y.Atroi:?"1in ~"-
lyac1'1ta F.urz 

Caeti:mn!":Jit!J trl-
buloide" 1\DC 

~tatintic,1 i~~~c~~ 
~---..-----------:-:--------··--pecu.\lr. ~l.mn:r.'l- ··c-11. urr V:"r:' . ."l- ~.ccm·-

value tic ·~r.rot" ti..,r~ ·v .. c··r 

G7.7 

11'-. 7 
116. 3 
1~ -1. 2 

1~4.CJ 

UR.G 

1~6.:l 

ric.iiuM n~ c-oc ':·- ~ 

chvia- nrit'1·~ ~i~i~~t 
ti~ riotlc ~ 

re I'm 

5.~~'5 1.5~0 7.1 

7.1)1)9 2.'.MO 7.; 
11.670 4 •. ~ 20 11. J 

9.451 2.:)()1 0. J. 

20,"!4~ 5.550 15.5 

13.7?.9 i.3-15· 10.q 

15.31 4.P40 10.11 

2.5 

2.4 

" . :'. 
i-.9· 

4". 1 

3.4 

J.·3 -.... ___________ . ____________________________________ _._ ____________ _. 



'!)mc.-c~.,.. ... 11.:; i1·'~1ri-

cat a~ '31 

Y1i-:t,~:W:-t)(".~~ -1_~"; :tJ ~ -
tl!'1 ~(');i.'.:. 

• rri_ :1~ :t ::'"'l. 

•_?!'f:i C:" --:;-:~. 

Pi:t1iu;-·, ~ "l.~:1-1_,r·~ i_ -
t\~n """;1.S ~i~~~:-~ 

I."l <-:?r~ trr--~-::i.'\ c:t-
l::a:::lat'l -:u~z 

Cn~t:"n<'...,.si:; tri-
hnl~ii<?:. .?'DC 

°"O -<.-,-::.., Y""''1~; :l.r··,r~. -
cr·:-:,,r. :.1 

;;i ~.t. :y(').~:'\r.·~·.1-: 

"lf.l~tl1 !"'c::''. 

'."orrl.:d.;;i ~ ... ,. 
V:itlc~ ·"l: i • 

Oialinr. ~oc'.1i 'lei--. i. ·-
n;•n:~i 1 "'~-~,.r~~ 

L.'.\r~r~ t'.l':C'.l"?r f,a· C-'ll''<l· 

cl~t" J~ur.7. 

Ca!ltano"'-.{~ tri.-
huloi•fo!l 71.nc 
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~t:~ti~ti~:t.l 5.'1.·l!C::?~ 
':"'~~"'--~"'11~u-..,-. - 0u;irr~-;:-1 "nrl rm- -.,,.'.:--';o-.r-.... 1-;J--~---._'.l\=--c-t!_l_! ___ _ 

"""ln'? tlc error ti on r.'\r.•r 

1.1).; 

a. l '> 
a.~~ 

0..11 

..... ....... 
. J. ' . 
C.C5 

'}. 13 

J''\P.cH. \!."'l o ~ co ! -: --
c1 evi a- ari t~1- f"icb~nt 

tion '"-'>tic 'l 
r1i".?n1' 

r. 00·')5 "l. ,")Q l~ ., " ~ - .. 
~-~1~-') ~.')~:!lJ ~~.) 

1. 'lFn l'!.~'1~:1 "'".l.3 

'l.~~:-'.l 1.orK" -~ :) •. 4 

,.!)!J7') C-. C~:!" '). 7 

~.'1116 !J.on.~~ '.!C. 7 

0. 0111 o.~05: 
., .. n 
-;.. .. 

~:t,i:i~t.lc'll ;,,:.tr-·· ~ 

.. .. 

. -... ..) 

"l .. -. _, 

:! • 7 

5 " . . 
?.~ 

3.~ 

:.>. ~ 

-:-::-:---:rr!:;:--,;..1:i ;:;r~·=-- ~~:-~·!·t-,~, ·,?i~t-r=- --~ ... ~~-, ;:-
v:- 1. •· -: t.~.c C!rn">r ·=''' · ·::!''"'~ ~ · :r;i,"":·_-

4~.7 

·15. l 
r; :t .., ... 
1?.G 

P7.1 

61. ") 

69.1. 

:- ·-""au:• 1)-': "'lc.f.~;-ii: ~ 
rl r~vi a - ::..,... ~. t-.". ... '\ 
t-.ion r-~1: i.<": 

; --~ Cl.i 

.., .. ,, 
I • /,I_, 1. 7S 

1.72 J • "1 

2. r; 7 "l.~!j 

3. 4'.) 0 ~~ . . ~ 

9.:4 1. 7G 

4.7n 1.05 

3.2'1 o. 73 

17.7 

1.7 
I: "' .J • '• 

.f. 3 

: • ".i 

7.5 

4. P. 

/I • 
.., . 

3. ... 

t. n 

1.1 

1. ~ 

1.7' 

1.1 

------------- ---------------------------------------------------

4 



'!'J\'3T.~ 19 - ~.?t~'i·~~-~L I7!!11r-"·~ :i:-0i~ ~.?'.nJ\r.r~r., r,~·1:--n·r~~i:::n·~ 

~!~~!'~ ~T~~l::'_:_t_~~T;·T. !"I"."'.~t .'"J::"\•T 1 rrr·T·'":"'"·!~I"T, 

--- -------·--···----·--·------·- ---- ··-·· ------- - -----·---------------------
~tl'ttic;ti.c;::il iTI•U ~<">"'; 

frrl1_m., ..... n'.l.~1-r.~~~riin'"' 
value tlc '"rror 

"lC-'.l ~-U!; ,,-r: 
:J'il:rl;,

t"-~n 
~o-~-F-

;tT.~- t.:1-- -=i r:-i ,.... .. t: 
I ·~f:~.C !', 

,..~:'ln 

_"!'f!-~t~

'.l'"'l'tC-! 

'A 

~--:._--:--··--··--·------·--·- ·-·-~ ------- .. ···--------··--- .. ·----·--·------ ... ---·------
!'.to!J!l~r.r•ius ~-n~Jr! -
i::atu:: q1 

Dintt?roc~'.':""1\1':; al:i
tu!> F.m·:~. 

Vatic~ s.,. 

'!":f:nliu"." co".!'1in·~ 
-~hin'"!"l!;i:J 'Di:?!"r"G 

'.l",.'.l".!"!r~tr.<'~"·:'..:i en-· 
l·r:ic~ '1t:ci '{ur.7. 

C~3t~no~~1~ ~ri
~ul0LJc~ 1'·P.C 

7.7 
7.3 

9.0 
12. !'.: 

13.1 
14. ') 

l l. r; 
!'. !> 

15.1 
l 'l. G 

~. ::-:>7 
~. '.l27 

l. 2Jl 
I). 7'.1') 

1.-,~~ 

1.5'.:'G 

2.!l~!:> 
l. q.12 

~.:n~ 
2. )'}'.) 

l • 3 ?r) 
1. '>!'~ 

1. n ;!·1 

l.~~'.' 

o.2n 
'l.2S7 

'1.1':!rJ 
".?11 

0.:317 
').1'1~ 

1.193 

n. ~:: l 
f).~'l'i 

,. .., "71". 
.; . .. . . 

".'.C:~') 

"7 "' •• 1, 

J.~.n 

ll. ".' 

1 
, ., . , 

11. 1 

,. <'I 

l ' A .. 

..... · ~ .. ·. -· 
1. !) 

, " , . ..... 
· ... ' 

. .... -·----·· 
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'!'J\."'iLR 20 - ~'!'ATIST!OT. rtDrr.r:r; ro~ T'P.N~II~ ::;TR.-:::~lG'l'H 
. -

P~L DI!nC'I'IO!l TO ::OOD CH.1\I:-1 
r-

---------------------------------------------------------------~ 

"r.Jdoe~r"'u1 ,_.,..,_ 
h.ricatu'.l .:; l 

!:>iT't~?:nc~.r'"U'.; ala·· 
tus ~m:b. 

.".ql:\l;\ 

....... 
;,,;·J· 

: 

D!~liwn coc'li:icti!
n~nsl l T>:l.~rrr? 

L:tC""':?TSt""O~r..l'\ '!ot
lyilc13lt:\ Trur7. 

1:a<;t;i.n•:m-;•.-: t"'."i
~u loi 1~ > -"OC:: 

Statio;tical indicP.s 
··:?~:fi 'lf~uarirt- '·-~,i,..,,i_U!_!"'..;.. . .-.;.,1,;,,1 • .,.~~r'""i-'!-----_-.. --::--::--u-· -_ -

value tic ~r-~0r ti~~ 
&"C'di u .. , of r.<Y.? ':- • 

i'lri'th- f5.ciant 
niatic ~1' 

11.03 15.~ 

111.2 }(;. J.5 l'-. 1 

115.~ J.7.2 5. ') 

16~.9 
.,, ,, . . ._. _,, 13.7 3. ·" 

85. 9 17.31 .f. (, 3 

139.0 14. ?.7 J.'16 '.'?. 1 

1"7.5 l'.J. 5 ·~. 7 

-----------.. - ..... .,--------------··---------____________ ... ____ .... _ - - ···----



• 

~~~~~DICUL1'.~ Dl'.~C':'!C'"-J t7? u"O:l C-"l"'I~T 

1.BJ'.!lI~L TJl_:t~!'l'IA!. D~'t':r.:("'l':tO'?) 

----------------------------------------------------------------
~tatis~!c.:tl i.,~i.!';~~ 

~·~-].,.......{-u-~-. --t"!u.'lr1r.::-- ~. 7•~<--1-t=-1,-,-.-.l-et-~-!..-,"-.--.---!~·~------u----

value t:1.~ ""rror t!o'l :r'l~0 
n'-

.._rit~·· 
~tic 

CO"!~

cici.~nt 

" ~-

.. _ 

~-

--- .... - ----- ------·-· -·-··-- -------·-----------------· --·--------·- ·---·---·---~ 
PoJOC;:u"T)U"<; .i. m
hricl'!tn~ ""l 

J){ .,.,t~:r.CIC°'r•·m-:; 

alatus ?oxh. 

!"i al! ~,r.; coc·yt !'c'1 f. ·· 
n'?n~t::; '""i~T.!'"'! 

L!'\f'~r~tr1·v·wlci ".:'l--

1 ~rncI ~ t.l ~{u:r~ 1 

c·rnt~no~~i ~ tl".'i
!:l!tlo·f..1 ~::; :r..nt: 

] . .., 
] . ., 
:! • f, 
3.2 

., -_,. '.'> 

3.5 

., ., -·-
"\ A .. ·. 
:.7 
". n 

n.~~9 

~- ll' 
n. -~"'.'~ 
O.A?~ 

t) • ., 35 
0.15') 

11.:;r,3 
'J.'iJ7 

!'. ~73 

". '3.H 

!). "l1!:: 
,, • ~7') 

~-~~7 
~-~h 

n.:l5G 
(\.rl:!5 

~.1~1 

~.116 

'l.l~~ 

~.J!7 

"·1"1 
:) • 1 3::! 

'l. ~T; 
'1.117 

~-~75 
'l.!)~~ 

~ .117 
~. Jl~ 

17.1 
l '>. ~ 

J'.1. ~ 
lJ .1 

1 /.. ::' 
l r. !-1 ' . . 
I(.•~ 
">!"I '-' ,, .... 

17.:. 

l '1 • ::: 
l~.-: 

~ •'.I -. 
3.7 
3.6 

., ., . .... 
II .. 
·. ·-

----··-----·-- ·----------··-··-----··--·-··---·- -··- .. ·-··--- .. ·--- ___________ _.._ 
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Tl'\.131..~ 22 - STJ\'l'TS'rIC1'T1 I~:U:'!:CT.S '!"'nR ~~TTrrr:r. 'l~':~!~1'.r.'!C; 

(RJ\Dt1\L DtR.r.;CTJ':O'l/T;o..~c;:::~r;.-I!'.L il!7".!':CTIC":1) 

-------- ·- --.. ·-----------------·------------------------- ·--------·-· 
~ ... !l._.IT~Ttr~ r_, T".JDtr.~ 

~!ed·-1-u-r----,-u-;-rir.~- ··~·li1u., T"3rf?..-
val11~ tic ~~ror ti on 

r.ccU u.~ of CO!? !-
ari th- ~ici'}nt 
retie 
~an 

.. ... 

l'·ccura
cv 
~ 

---·-·---------------------------------··-------------------------·--·----
~cdo-".:;:n:·1)u::;- ir.i>r.'l ·• 'l.~J I"\ 1\--, 

.,;.vJ ... J.()IJ l~.6 .! , 
• • .J 

c:itu:; n1 0.2~ n.o.io O.Jll 17.G ~-~ 

Dint~ro:=:lr:"lU!:; '}. -16 'l.075 r..nB !7.G A.3 
illat':.13 ft • ox;:i. n.S") ".!.!l!'i9 O.t}I7 14. ~ ~ .. . .• :l 

l\,..l'.li::t !l•' • 0.1~ !'.IJ53 r,. ''11 ~ l~ "' • r ~. ·'.) 

~.~!\ r.."11'(\ IJ.nl_! i=- .... -.. ~.'i 

",t•.~-:t f;...,. '}. 9tt 'l."!')t\ ".():!! 'l. 3 ., ... . . 
1.07 ').!'!I, (}.fl?'; l!l. n 2. /. 

i',_ ;oi li uri c~·1i.'lc-.d. - r.. 5"'! 1.1 ~~ ., n ..,,. 
. e I J l" ~ .. - • J .1.1 

·~:--"'-;is ':"i!>t'T'-! '). ~!'. ':". 171 " ,,.,.,. 1,, "! JI /I 
.... : 't .: -.. ., .. : 

~.~~,~~~f:ro.:'~ ... !-, o~- ,.. -.. -, no"I ~ .r J:': lJ. !': ., ., 
l' • :> ; .. , .. _,, ->•-

, ',''l.:1 . .-.t "\ -·nr~ !).j~ ~.'lnJ '}.1'?) I~•~ 3.(. 

~-, 1t~~'r"'d.c; t".'i- ~.(;~ r; • fl"l ;! 1.~l~ 11. ~ ., .. 
... • J 

illll<Jir• . ..,~ J,OC l.l!J 1. i~n ".:;17 ,_.,_,, ... ... 

• 

• 
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TA~LR 23 - ~TJ\'l'!<>Ti:t:'AI, r1r·t~:. t:'~!:' .TJ\T~~ :r!"_~p·n-~s 

(RADI1'\L/T1-~~~.rrIAL/'TRJ\..:i~V-::lt~lJ,, [,I!r.Ci"!Crl) 

------------- ----------------------------------------·---·· 
:;~~':i.~tic:-1 i~:1:! ~3 

~!"?dltr' ~~lrit.-:-.:~r:ru=-,·:iri."t~".::c!l-
v~lu~ ~..le error o~ c0~:- 'I'.",~. 

~~iur. o:l: ~icit"&t· i 
arit'1- ~ 
·!!:~tic 
~an 

-------·---------··---------·---- ----..--------------------- ·-------...:· 
wtodoc:t ~us i !'.".'1ri -
C3.t\!"; ~ 1 

ni ""'t..r-r"'C~r:~l.n al~
tus ~C'x'l:l. 

Di:-Hurri -::oc1'1.n
c·11 nnn;~.5 ~ir.rr~ 

J-"lcr~l'.'!';t'l'."n~""i;\ ca·· 
lyacl~ta ;!'.urz 

1~.9 
20.2 
32.~ 

sn.7 
~:}.7 

57.2 

~f).2 

51.2 
60.1 

~Q.S 

99.t; 
10~.5 

J.~o.n 

14~.o 
l'io.~ 

5,.~ 

51.~ 
SS.0 

Ca~tano,~1~ tri~u- 110.3 
lo1.1~s ;oc 99.15 

11).3 

2.97 
1. "1 
4.33 

3. 7r:.. 
3. 6 '? 
3 •. ·n 

5 .1'.'? 
5 .1~ 
-~. 30 

1S.5'l 
ie;.')~ 

n.. 7:? 

n.12 
14. -11. 
7.75 

S.51 
5 .15 
7.5') 

~.8~ 
~.C\9 

5. t'I') 

o.54 
1.5!i 
0.71 

ry. 7 -! 
1.71 
:) • 7 3 

1. 1-~ 
l.~n 

0.~1 

-1. ~,., 
1. f. ~ 
~-~l 

~. ·11 
.,. • 7 3 
l.17 

".~') 
').~:\ 

l.:?~ 

1. '3-1 
l. 71 
1.1~ 

15.7 
l~.~ 
11.5 

~.n 

3. ') 
6.2 

l'!.2: 
n.! 
7.1 

l". Q 

14. ~ 
~. !') 

:J. l 
~. '-
4. ·1 

l').'1 

l~.1 
l'.?. 7 

( .'.'! 
ct.~ 
- ? ;) ... 

2.~ 

1.7 
?. • 5 

l . 'i 
1.5 
1.4 

2.3 
:::>.~ 

1. 3 

1 .. 5 
1.~ 

J • (, 
1. 7 ., ., 

# •• -

1 ... . -'-
J. 7 
, n 
""' . •. 

--··----.-----··-----..---------------·-----------------·----··-------· 
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s.1. ArUfic1al:dry1'19 of tbe voo4 

tabll 
5.2. cmdttlold.Dg of the dry wood 

pleou 

C04• 86/33/B 
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5. nnvnrr. JO "lD ~.,..·nT'l'I "'':'!·v--------- ------. - --. 

:rn con!()r!'1!t:y ·-•if'."~ t"1c ~r<'!vi::~.I"'"\"; o': t"1_l:; nrf~'!: -.·c 

~~~ carrir.d out ~ ::;~'t"i~c; c-'" c;,~~rl"7.-~""t~ '"or ."lrttr-i.~i .. 'll .:r~
lnn o~ 1~ tc-~t ..... ·.,c.~~ o-~ t.~~~ 'i""'.':"!Cif'~ -r.!lt\.o--i·! ~ !11 t:;?'·!·~ 1. 

·- - .... ! ... : l 

5.1. "'l-tl.~~c.~_.,] ... ~--~_-.- - ····.: ~r.,_. ... ·:· .... :_:.: ·- -- ----- .... --·- -- --------- -

ric-~ cut wl t'lin t°t-'O -!lot :'l"tnt-; c:-d. -;t!:i:: in t·-.c;. ·.ro.:xt .:!r"·inc; 

laboratory oz IC":'!L, ~ac:~ o: th•;"' h"'vinrr a ci'l~ .. a·::it•/ or- 'i.~:?o· 
3 

Jr' • 

:in lxl.:tl - : .. ·----- _, - - - '- . : . 

; i ~c -. -: -. · ·r "! = 
~ .. 

:~ 
.. J x ; l 'i ; ;;; 

:..-: 
~ .. 

;' -n "' ':" 

.. 
\.. , -. ~ . ' 

s:; x 7() Y. 
, .. ,.. 

' '1'" 
,, .. .. ... " :-c ... .., .. .., 

,I :1 
_,.}' ·' . '· 

jj x 5;; >: J!l~ ,.. :; "7"\ -, -... 
':"": -~ . ~J,.,.- ~-~ ~1,"':--, ~ 

\' -•, j,-'\':• 
. ....... ;· ' .... 

The :;c.:\n tl tnr.-. ··~-.,.-. ':>,.,P:1 •·rnH ·-::· ~ :~ :-· - ·r;( .-1 ;- - :.~:!.~~,.. 
~:v'! h•r d!!':l~n-::i or.~ .~or _th~ roll~·;inr. ,~r.••l·1c: ::or.:·_.;_f:: ,..,,..~: 

- ~0'1:·U.tion f<"'.4 ;,,r 1;·~·; "O-.:>l ~.,-~~= .. _: '·_:_,rl'.-r··, .:.:, :

f:~no~··:!-~ ~nd ~.:-~tJ.c'1 ·1.,._,!.:i, .. t· .. .,., ,,, ... 1.,.,-: •:•_,..·.,'.:.~ !·-: :·:· ~·::~:"' !',. 

95~ ·~"/- 3 ='It 12" '-"~ :"'ltl ~ ~f-~·1 c'c"'.'r~~ ~..: t!':r:i~..:~{:.' ""o:r ·:r-•i.flq 
( :::irr.i l:\r to n!\~ :>. ·~~!e:-:) • 

con,l'.ttC'!n ·;-,. °' ~~r. t~i"' '.~Co:l ;;·--.e-:i~'; ~i:·t"."rocar-·u; ., 
h 'l·/~.n.... t:'~-'.? •1f> !11Mc • 1~1.,...·1 t 1. :"' · =""' r,r·r r, e !" .," '·r. /...... it. 1 '.? ".' • T ·~'.Jt 
•-Tith re1•.1c:::! dog:r.~~ of. di f.~ieul~, for drying (sll"il.:>r to h~cch 
Snl"(".f.P.~) • 
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(. 

- ccmdltlcn Wo.2 tor ~ 9l)eeies ~laia and La~r
stzoellla havin~ t.'ie volUM lMlcftlt in a'lerftoe of 650 kf!/rn3 and 

an oera.qe degree of di~ficult;y for dryln9 (slailar to walnut 
tl!CCDOre and hornbeam species). 

- candltilJll Ho.1 for ~ s~~es PSdocarnus (res~

aou "t.-ood) hAving the volUMe "'9ight in avera~ of 425 kq/m3 

at 12' MC and a reduced d~·of difficulty for iryinq (sini
l~r t~ •lr s~iP.s). 

Por t~~ abov¥? dr"•infT ~ondttir.n!; u~ ~1ave :-,r~~rcd 

control s!>CCil'l"'!'IS (dur.licate) ~.,hic'tt ~ave been v.ei~hc:i at the 
. . 

i>cainin~ a:ki durin~ th~ dryinq nrocesS.lor':i=;s~s~in~ the va-
ri~tion in ~ Jl!()isttlr.'! cnnt~nt. 

1-..t the t!ir.e o~ sa!!l{\l!n~ ·Qf con~ls t.,e hava ore;:>ared 
. ' . . 

te3t piece!i for thfl deterr.ination 0£ initial r.ioistura contents 

!:>y th<! ~aviR!tric method in "lccordancc wit.'1. the !?')r.'.anian 

t.~e s~id ~:r~inn cnn1itit)?t hv t.'1.e ter."'~ratur~ controller~ exi3t

inn on~~~ co~~rol ~anels. 

'!'a'>le 24 sho-wts the dr.1in9 condi tion5 a':'ll?lied durin9 

th~ CX!'~ri~nts and fi~es 17 to 23 nres~nt the diagrarlS of 
variation in til'll! l)i! JftOiccture cont911ts. From a!.,ove dia~arn it 

re3ults t!tat ths Dodocarnu:; i-rood <1J.,aci!!!-2ns ·~r~rP. dr~.0:.1 in -;~1ort·· . 
er ti!!!"! that is a dryin~ rat~ o~ ~.17~ '!"'P.r ~our. 

The .~.,~~i"s Vatica and D!.':\liur. 1ri~ci he:tv!~r ~d t.i-i a 

~'.!Yin~·ratio o;: 0.0~6~ ~~r ~our. 
In all t'1e above sittntio:i~ the '!uaii~' o~ drl· n;:itc

rtal t-1as suit.:U>le, without 3peci!1c c1~1ing d'!fcct~ (sy>lib, 

-:1~fon::i~ton3, staininq1;), the moi'jture ~n:li~nt wl'l-:; bf!':.•rc~n 1.1) 

~nd 2.1~, the hin~3r values ~n.inn ~~;:i~urad ~t th~ wooi s~ant

linqs w1t'1 hiC!fher r:10i9tare contents. 

Tables 25 to 31 ~resent the decrease o! moisturP. con-

tent in time ~or each wood species depending on it3 dry-
inc:r condition. 

'J'he pr~er drylnq condition 1~ Al$O demonstrated by 

•~r••• te•t oieces ~reoarec! after dr;inq frcn dry acantlin9• 
a. •hown in fig.24.1 - 24.8. 

l 

---- ··- ·-- ---=-----------------

. .. 



'1'.'.11, ~L~ :? 4 ·• n~vi: .'!~ ~"''!n!.,.tcr..JS 
I. -.e.A'l'ERJ: AL --- --·--_.._,_ 
~----------------------------------------------------~-----~~----~-------·------~ Asso"t
ttent ~~cie3 Siz•~ ·· r~:r-, 

T.n:t t~ .. .,1 ~ ~r. 
rr:i~:c

% 
'~t11cye/~'C lev'!l 

' 
Ory bulb 

OC 
'l'ime 

h ·------- --·-----
Condition 1

7 ~odooarpu~ tafi\ . 10 x 1n x 5~0 l'.>/~ 
1. T'l1.t!1.'ll dry.lnf':! 
~. :--,-y1.n1'.' nr.op:3r 

~~ ·- 20 
'.'1 f. 15 
l 'i .. 8 

? • ; ·-:1.11. li.,rt """ 
ffli"IY1'-i; 

65 

65 
70 
75 
40 

6 

63 
5 

74 
~-------------------------------·- ···-··· ---··----------------------····--------------------------------.. -------------' 
COnilticn 2 
!:iai 2 Aqlaia 70 x 70 x 530 25/12 

l.I•1it.ial dryincr 6t' ( 
2.Dt'yina nro-;:>.?r 

5' la~e.r.stroemla 
:~~ - :'.O 60 
2') - 15 65 c:n 
1$ - C? 70 211 (·.,:, 

3. -:r·utlihrium 4~ 23 
- T-!"0~1'.t 2 4 JJ 

-----·--------------·- ----- ---~-----··-·---··--1·---·-----··· -- -- --_ ... ___ ..... --· - . -- ---- -----··· ------·---------------- --------~ 
COndl t! on 3 O\•..,teroca::-~\,c; Lath 1 .._ 

1. i: .. , i ,.t.~ 1 dryl n~r 5~ 6 
65 x 70 x 630 2'l/l: ~ •. "'''.",·ln«; T"lro;.>cn: 
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TABLE 25 - DP.YING Cl'nDIT!C'H !t0.1 

---------------------------------------------------------------
3oec!es . 7 .~o:lt'lCar;>u-; ir.brir.rttus DL ------------· __________________________ ':""' ______ ·-----··-------------1-
Control Sneci~n 1 Sn«?C!P.!t• 2 ----------------------------------------------------------------
~·~1;-r.i"'i~i"l.l ·we lJ.7"• r-: - -------·------- - ----------·· ------------------------·-------------------
~-~rci1.ctlC"\ r:"tt~c) f'.!."'::"~"=i7 ~.nf~~2~1 . ------------- --·- ---- - ---------- ·---- ------··-----------·-----------------...:-· 
'!'iDe ('l) t;~i(Th.t(l'T) ·•ro> "~irr~1t(r) ·•r:(~) -- ---------- - ·------------ ·- -- --------------------·---------------...,.. 
1 17~5 11. 7' J~O(' l~. l · :)r0 •t11rr ·~r~,_~~r 

24 171'l l'l.82 17r.1 1:1.!'~ ---~,,-.• ani •-:::uick 

46 163R 9.3R 1741 ~.54 

64 1668 8.10 17~1 ~.2~ 

---------------------------------------------------------------· 

'!'Jl~I,T:O ?t; - r.;r:·-::~~'7- en i'l!?l".~~' -1". ~ . -------- - -----
-- --------·--------··--·-'"'"- ... - .... ____ ... _, ____ ----·· -------· ------· . --·--------·:-
~nP.C~-~-:; 1. Oi ...,t:e~OC""L":"':11'i "'J."'t•J- ~o;-~·~. _ ... _ --------- ----·· ------ -........... ---·--- - -----·-------------------·------.:-
Control 5a;:-::-,!~ 1 !2'.:ir:')le 2 ----------------------------------------------------------------
~Y~!::.!~!~~!_:~------~1:.~-·· __________ 11!.7 ____ . ~~r.tl:? :hying 

r~nroduct!o~ ~~t~ ~.04A5~3~ n.~A1J5!5 ~u~ ~o re3in 
--~----· ·----·:--------------------------- ------- -

. !!~.!~l---~~!!:~!_l~>- __ :~1!l _____ '::::!~:.!!1~L:..~r~> ___ 
1 2791 21..u 27~~ 23.7 

?.4 2741. 22. 4 271S 21.' 

46 2715 21. 2 ., ,.. 01' .. •) . - 2'J.(, 

7':'. 2~n l'l.7 ?'~" 
-·} J • 11. 1 

36 21557 lq.6 :u:n l q. - , 

l~'l '!6 '.?J 17.~ 2:111 17.? 

1~4 2616 16.9 25~S1 1€. l 

l~'l 25f:l9 15.6 25'>2 14.~ 

192 2569 14. 7 25-!2 14.02 

216 254~ 13.9 25'.H 13.5 

?40 2532 13.02 2515 12., 

256 2r;22 12.6 2499 12.1 

.:a.r.y tem..,eraturt:!. 

!t 1::: nec~ssary 

c i. :l!'.'fJC ':i t~1 re

~~rd of airtight 

ina '1n~ au-torr.a-

tic .'3.ir control 

-.. -------------------------~----------------------------------· 
NOT!! : Index of. reproducti0n rat~ Ce):. Mt9;•oo ,,. 



TABLP- 27 - DRY'BG CO'fDI!'IOf !fn.2 

--------------------------------------~-------------------------
!!?!2!!!-----------~i!:§~!!~!0~~!-2!!I~~!!~~L~\!!:~------------~ 
Control S1lJ'l'l'>le 1 Sa'!llOle 2 
---------------------~-----------------_.. ______________________ _ 
Aver.initial !·I:: 2f't 26.SI • • ._; 
----------------------------------------~-----------------------· Reorodueti.on rat~ ~.0354729 0.0353056 
-~------------------------------------------------------------~· Time(h) T·Jeiqht(f'.!) •4('(\) ~-Tf!i9'ht(q) ~•c(,) 

-~------ --~-----------------------------------------------------· 
i 3552 26.0 35S3 26.S Dr•,.in'J !°!rO""'".'!r 

24 3476 23.3 3435 23.5 Yit.'1 no di f fi-

48 341~ 
• :n. 3 3444 21.6 culty 

72 3374 19.7 3402 20.1 

96 3327 18.0 334! 18.2 

120 3278 16 •. 3 3309 16.8 

144 3233 14. 7 3263 15.2 

16~ 3~00 13.5 :1226 l~.9 

192 3166 12. 3 31~2 12. 7 

215 31-40 11.4 :n1;1 11.E .. 
---------------------------------------------------------------~-

. 
T.1t3LB 28 - o~·rw~ C<HDI'!'T.O!·! ·fn. 2 

-----------------------------------------------------------------
~neci~~ 2. ~ol~ia s~. --··_ ... __ . _________ .... _______________ ·---------------------------... ·----· 
Crmtr.ol Sa!lt!)lP- 1 ~a"mP">le 1 . ··--.------··-- -----------···---------------yw------------------··--- --··-
A\ft'.!r.injtic-.1 ·:c 25.1% · '.'.?:l.6~ ---------------------------------------------
~~".'.'r0C.uctio?1 :-:,ta 0.'.>3'3~'371 ~.03!>615~ - . ;.rith no di~---·-------·---·---------------------------------
O:i:-,~ {h) :'i::il"."'l t { ~) '-'C C?i) ··!ciC''1t ( ~> ~-c (~) ·ncultv 
-------·----·- ------------------------------ ·--
l l:? 17 25.1 31'20 :n.r. 

2·' 3l~fl 22.9 3042 20.5 

4S 3122 21.4 300~ 19.o.i 

7'). 307:1 1g.4 2971 17.1 

95 3,3:'? 17.'.) 291$ 10. :l 

12~ 2196 16.5 
... 2,21 1:;.1 

144 2955 14.9 :!9~1 14.1 

16R 2924 13.7 2851) 12.9 

192 2390 12. ~ 2«!2~ 12. I) 3 

215 2P,(,7 11.s 2C07 11.2 --··------· _____________ ..., _______________________ ...__ _______________ . 

. '~.- --·-- _....,.). _________ ,..__...., .......... _... ..... -



' 

72 r 
r 
i 

-----------------------------------------------------------------
S~ies 3. Vatic<! :;o. 
---------------------------------------------------------- ----~ 
Control 
---------------------·---------------------------------------~-
:\v~r.i:titi:il .. C" - 27.1~. 
-------- --------·-·-------·----··-·---- ·----·· ·--------1r·~~_r_CT '~~c-:i.t1~-..;; 
Re..,~uctio~ r:.te ~.fl~57-.,-1.i1 'l.:1:~t..,".!'1? th;~ ~r.:nc,::; to 
------------------- --- --- -·-· ----------------------------:i::~ li ·c 
'l't "'P. ( hl •-rr.f~ht: (r.) '-tC (T;) ~-~ci~~1t(c) •-TC ( ":;) 

-------------------------------------·----------
1 4930 25.9 512) 27.1 

24 4964 ':?5.2 5o~e ~;j.~ 

!"' . !"''_; 1 ., .. ,. -""' .. ~· .. , -·. ,: . ' .. t .-.- . 
7~ ~'l ~:) '.!1."? ~ "\ !'.' '1 2~. l 

~Q ~Z~2 22.3 6'\ •" • • .J ':: 2~. r-

l:!'l ~7i;g 21.2 ~ 1H'5 ~~.Cl 

1~4 4727·- 2').4 '1~.l2 "?1.2 

10~ 4S~6 13.S -1~ 4G ~'J. 3 

192 45~') 19.2 ~~l~ 11.lj 

21~ 4652 l!!.5 A1C~ 1.,.7 

2A'} '1521 17.7 4757 l~.J 

264 •Hi05 17:3 -1715 J7.? 

~~~ 1,574 f6. ~ ~'\~7 ] '). 5 

11:? 453J 15.G ·~671 1r: • ': 1 

33q 451'> 1 ~. 'l 4.-:~7 l~.3 

350 ., 181 1-f.2 .1~ 12 11. ~ 

3~~ 41.56 13.5 457::; 13. fi 
,, '),, ~433 l ".?. !) ~55? 13.~J. 

-1315 4413. n . ., ~ 5 -11'\ 12. 7 

-·:... ---·· --- ----·--------- -------··----------------------·-------- -----·~-

I 
I 
l 

I 



----·-------- --··-------·----·---------------------- ------------ ---··-··-- -- . 

------·----- -·---··------ -------- ·------------------· -------··- ··----- - -- --
Cont:rnJ. SnP.Cil'ICJl l "'-!ery qentlC? 

---------------------------·--·------------------
1\ver.initif.'1 ~~c 24.S\ 26\ 
----.,..-- -- ---·---------------------------------- hicr:t den3i. t·1 
~eT_>roduction rat'!! 0.0336668 0.0336668 - -and exis ten::~ 
-----------------------------------------------
'!'ilt'e (b) '·Jeiqht(g) ·~(~) ~·!e~<r.t(g) '!C(\) of gO!!'!"-e'i and 

l--------36;;--------;4:;-----3743-------2;~;-- mineral ~uh~tan-
- ~~ 

'? 4 16"9 2~.2 17!'.'"'7 2.!.0 

~q 3645 22.7 367.1 23.6 

7:? 3f.21 21.9 36Sn 22.9 

96 358!> 20.7 3fi:!6 22.1 

120 3558 lQ.8 3585 2().7 

14CJ 3541 19.2 .. 3558 19. '3 

u;, 3520 19.5 3538 19 .1 

192 ·3493 17.6 3517 l~. 4 

2 lfi 347!J 17.1 ~.,9q 11 .e 
l '11) 3461) 16.S 3~S9 l'L~ . 
~~4 3H~ l~.1 3454 15. 3 

2?~ 3434 lr;.6 ~42~ 15.'1 

:n~ 3417 15 .1 3Al3 l·'. 9 

1~6 3.3n.5 14.3 33~7 H.J. 

~60 3150 l~. 8 3368 13.4 

'."~" 
,., .. :! 1:?.5 3 3t! '3 ·12. 7 

~~~ 1121 11. 4! 31~7 J2.') 

416 33')'.) 11. 4 3324 11.~ 

--------··-------------------------------------------------------· 

------·---· ----...... ---

.. 



, 

- . 'J .. ·l 

'!MLE 31 - nRYmo COJfl>ITtON N0.4 

I . 

----------------------------------------------------------------Snecies 6. Castano~si~ tri~uloid~s ADC 

C~"ltrol 

-·-··--------------------------·-----------------------------------
_11_v"'!r.i'l!ti:ll ·~ 24'\ "?5~ 

--------------------------------------------------------------
0.0':!77777 ________________ ,. ___________ ----··-------------- -------- --·-----:----

Time(h) ~~i~t(~) ----------------------------------------------------------·-
1 

24 

72 

t\6 

120 

J.H 

l'l2 

21:1 

1.4') 

1.64 

31'i 

4488 

4426 

"351 
!332 

4Jl3 

431~ 

42~5 

4260 

-t2'19 

4224 
421)9 

Al~q 

4177 

·'11'>5 

4122 

4093 

4075 

41)55 

24.0 

?.2.3 

·n.1 
2'l.5 

19.7 

!9. 3 

19.1 . ' 

18. 4 . 

17.7 

17.-1 

16. 7 

16. 3 

15.7 

15.1 

15. ! 

13.? 

13.1 

12.6 

l'-. 0 

A500 

4424 

A')7n 

43J~ 

4?')q 

4259 

4237 

4223 

41~~ 

4075 

4150 

21. ,4 

l~. 7 

19.4 

l? .'.} 

13. 3 

17.7 

17.3 

15 .s 
16.? 

!5.9 

13. 3 

11. q 

11-. 5 

13.2 

12 .s 
11.7 

1!er! rentle 

i~rf n~ het"..at.:'112 

~;->lit 

~---------------------·--·-------·- -·- -- ------· ---··---·---·-··-··-·-----··--

______ ..:,._ 
" a xw a f .a s a a.rs a ; a a we 



From t.he tests and exparimcnt:s it r.?sult3 t.hl"t dry

inq conditions considered bercwi t.'t can be ap'!"')lic-d ~,,r t.lte :'try

ing of the said Vi~t...~aM-~~ wood species ~roparl7 and without 
def~ts. _ 

The dry wooi piecc3 have ~qistcr~d a dir.'!l!nsional 

va.ri:ition when remained in ei t'lP.r ~ri.~r or r<"r~ ~u!""!d ~'lvi r~n

~ents !J~1t t!-tese ar~ hel~·· t'l~ ..,~~i:;!;!~l~ tr-l~r'3.nc~:; (un.i~r 

1 • s I!""') • 

The dryin<T con~itions ~l~horatP-'1 an~ ~~~ri~nc~~ in 

J.~bOr-'\tOr"-" con·'titions muc;t ~ te-;t~~ i!l :".l:!"0·~1JCtion 1 in t;1a. er-:-· 
in~ rlants I i'\nQ •d th lar';!e quanti tiCS Ot ~aterialS COrresr.atd :" 

intJ to lo~-1.n<T ca..,aci ty of driers sine~ l>Or.!a i!i f.f!i?rences !ll;\~ 

a~~ear bP.twe~n the result~ oht~ine~ in ~roeuction 2nd ~ilot 

nl~nt ~ondi tions rf?~ctrdino t'°!~ ~ r:-F~ctlv-? '1!"":i!lr tir"°! a"ld t'ic 

~ollo··1!n~ a;te·'.'13 ara n3c~~~ai:",-: 

a. utiliz:ttion (...,r34'.~:?:'a~l~.-) oe a~to:-·at!c "li:.r. ccn!:rol 

b. or<::""anization o~ a la!:>or.:'\tor7 ~rC'."'~rl;r e:_~lllr.r~<1. 

The di~nsional vari:ltio:;: o.!; uco 1 niecP.::: ca"l ~.'le 

reducec hv oo~ervinc t;e ~ollowinq ~te~~= 

a. dr.dilrr c.~n b~ ~nnl:t.erl ·~c··."i1 !;o l"l~ ~;_n;il rcic;;:ur~ 

1>. rlrv '">i.ec;.:; ~iu1t :'le? ~tor.:--1 i:1 ::-:10-;~-~ "':'le:-::.; ~;i !-:'.1 

t;~, .. v..!r~~·Jr-:! a·.t~~. r~l~t:tv~ air :-.u-:.i:!it-.· c0:r'.""~':..,"'1'H=-ic• ::0 0:·11ili-. 
l)r.f.uT" TP.Oi~tu:t:"e o~ ~.,ood ct"1tern-h1~,: :f.n r.1lati.~n '.fi th t;v:? cH-:;ot.tc 

C'>n<U t:ionc;; ··1her1? t~e T">re>:luct i3 .to :;'.? U'S~-~. 

5.2. Co!l1itioni~rr 0e- t::? :~r·-' ·r.Y,.-: -:1:f.~i::.~-: ----·--------- --·----
The behaviour of the wood -;01-?cies rr"?ntioneJ in this 

report under th~ climatic condition::l ~·,ccifi~ to V!et ~.:a~ (rain 

and •lry se~!lOn) h.~!l ~en P.X"'nr.i.'1(;nt.~1 in a cli::iatic c·\arJ ... -?r 

whtlre t:1e re3nectiv~ condition3 :iave ~.)"! 1.:m sir"ulata.1. 

The !ir:Jt condition !lao:i ·.,~en eY.~"?rlJ"i:?.ntr?r1 clt air. ter:

par('ltur".?'3 1~1ing hetween 3e0 c and 2fi 0 c ~nd 91)\ '-'P-1.:\ti,,~ :iir hu1' J.

t!1. tv for 11 ngriod of 168 1'our.s. ·~he 3l:'c:ond c:ondl tion ha:J hc~n 

exneri1"'!nte,, at 36°c teMnr?raturn -?nd JOt r.111.:ttive air. hur.J.c~it·:' 
tor a period of 16 e hours. '1'?re rP-~ults of. tJloae experirnen ts ar~ 
~1ven in the tabl.4s 32 and 32.1. 

#I j '.4 ## 

... ,, 

• 

., 



' I 

• 

"'.'nr-r.r.: ,,. - ~:r.i:"·Tl'IT:rr.1''11tt"I~ rJ'!·TnBT' mr ... rn r.o_-,_. r_:T_."'_t_O?o:_:r .... s_c_A..:.> --- - -
" ·.~or·~'"rnt1,"I"~ T ol • ;~ 0~ T~nl"l~iv'! alr nur:t..Jity • 91' 

T o~ • .. ri · 

----------------------------··--... - __ .. __ .............. ---····-:-··---·--· .. - ·- .. ----·---------------------------------------------
n~ speci'3s 

~ TiUTTJIT, '!"~T)Jl."tr.:'rr'P.~ l"IH1\I, ,,,7\'DA:~'.l."::R~/OIT-'Jn::R.T?NC:S 
'·Jelaht c;{ ~c ;p1Cl-volur.~ ~Ium~ ~~ot'1- '·1n{,..h E ~h:c l!lnd voiurna Vol1tr"? '·'ols- ~!C WeiiJit ·. ~mark 

g~ cn1 · .,.,l:l!iC'!'ht tu:r~ ,,.. cm3 wai,..~t ture t 
'J/cm3 con- c-r/err 1 i::on-

t~nt. tnnt 

~ - ' . --------··--------------------- --· --· -- -- ----··----·----· .. ------ ---------··-------------.-··---------------·----------
:.>interoea~nus 
alatus ~ox,.,. 

117.5 G.~~~~.'l5x5.05• 0.711 
=1~1.2~ 

Dialiwn cciohin lJG.5 
chinensis 
Pierre 

~gerstro0mia 10~.~ 
ca l,•ac 1-!'ta 
~ur~ 

6.~~x4.07x6.0~= o.~1~ 
=1~1.73 

~.11:~.~.'J~=:G.11= ri.c;n; 
=J •5. 77 

Co'\c:t.,..~i.;.:: ~. ""~~.1. 1 "·~'>. "11= 

l?..~ 

l">. 5 

11., 

t:"'.'1.''l!ll\i.·1'°'!·~1\DC lVi.~ =l:r:.n~ f'l.7711 1" •. ~ 

t'MOC"\~!'\U~ i::n- G 3. t) 

l:,d -:, tn~ "".l 
"=.~~:,'1.r.~~ .. :-:.J~::-: 1.·~1~ ~.l 
=l ~;;. ')~ 

1::?7. ~ 

1~3.(j 

u.:-;.r. 

1 ~~. "'; 
., .. ., ' . . ' 

~.~1x~.f)7xG.~n- n.i~3 2?..03 9.83 10.3 Surface 
exudat11 

·due to 
gorr.orea 

a]";".l.24 

r.. 13Y.1'.n~x6.~~
"'~·-;". ~,, 

G. '? '.'h::4. 07x6. '.l~• 
-1e:'.'.-1i 

r, • l 7x i1 • O 7x6 • :! fl= 
r.}57.70 

r.. i ~x4. nr;xG .15u 
c} ·, 1 • ') 3 

~.""~yA.J.'.)x(i.~"l= 
=~ ,. ~•:I~ 
~ . l .o; ~ ~ • ') ~ ;cq.. ~ ., ..., 
,.,,-,7.6f.1 

o.r,~~ ~~.26 16.76 13.9 Oohavee 
wall 

~.91~ 22.32 10.22 1~.2 Fino •P 
on pith -r.ays c 

o.~4?. 20.2., ~.79 12.1·~11qnt 4 

formati1 
o! t.i1e 
crosa 111 
ti on 

n.751 ?,r,.13 1.4.83 

1.7:". ::..:?'i 12.9G 

"I. '7 l :? 7. ·! ~ 19. l:l 

lJ.6 
':?ehavea 
"'·'!ll 
11:'l'lAV88 

13.4 ·.1~11 

1 L 3 ::"j. 1'1~ sp: 
on pith 
ra1a 



S8t.B 32.1. - a. CLIMATlZA'rION UNDI;l\ DR:i cCX":o1·riafS' AT A TEMPERA'fp!I 

To • 36°c ARD RBr.At'IVB BUMIDX'l'r • 30• 

............ ---------------------4--------------------------~--------------------------------.... ~-------------------··· ... 1fao4 ..-t.u Dlt'l'IAL PARAMB'rERS 
•tiliE Ilse ·~ volwna Voluma NOl•- Welijht Ilse ., VOlUM VOIW MOla•--uu. mr. 

CJ m weigllt. ture 9 m welgb~ ~ur• M.C. velCJht: 
g/cm3 con- g/cm3 con- t CJ 

tent t.ent • 
~-----~~-----------------------~------------------------------------------------------~------------------------ ., lurfaoe __...: N1'tuoaupa.a 6.05x4.1Sx6.05• 5. t4x4 .15x5. ti• · 

/ .... lloab. 120.s •151.90 0.793 12.2 114.3 •146 .92 0.111 1.42 5.71 e.2 t1on 4• to 
gwn1111r••lne• 

A91ala •P• 92.2 1.04x4.llx6.0S• 5.98x4.10xl.OO• 
•152.15 0.606 t.5 .. ~, ~147.11 0.104 s.sa 3.t2 J.J 8ehavea wll 

5.94x4.08x5.93• 
' I 

'lat:l.09. ap. l.Otx4.0lxl.02• rlne •pliM • 
135.0 •148.35 0.910 12.1 129.1 •143.71 0,;198 7.20 4.to 5 .. 9 plt.b :ray• 

...:a 
Dlali .. oooldn- • J 

ablMMla l.02x4.18x6.02• · 5.93x4.17x5.90• rtna apltta 
Plern 144.1 •151.48 0.956 10.5 137.5 •145.89 o.t42 4.92 5.51 7.J on pU:h ray• 

LaCtroeld.a 
4.3sx4.17x1.~~- 6.00x4.17x5.98• Pina apllU 

1;1~~~~'. ~Of ·9 61 1.d8 I ·' 'IJ " . 0.698 11.3 103.·1 ~149.12 0.190 8.78 2.52 2.• on pit.h ~· 
~ .& 'l ~ \. ' ·:· . :· ,, . 't ..... • •'. ''· 

'. 1 • ...... '. . 
CUt:.anopal• ,.04x4.12x6.01• 5 .92x4 .11x5. 88• 
---~~dellADC Jlf10 flll!1t~ 56 ; 0.7l9 12.3 1·11.0 ~1•4 •. 11 0.110 5.13 6.67 7.0 Behan• wl.1 

r· ... ') . 

~acarpua ,·.osx4.14x1 .01- l.Olx4.13xl.OO• 
15.3 •152.04 0.430 1.1 62.6 •148.93 0.420 3.63 4.47 2.7 Behave• w.11 i!llltrioata Bl 

---------~-------~-----------------------------··------------------------------------------------------------------ . 
, .... , 
'-"': .. J "': • ....... , 
"''!o' •. 
" 

I 

' .\ ~~ \·' :· ' . .. 

• 

- t J. i . . 
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The 'food s~~ntlin~ that.reii\~ined in t~e cha~ber, in 

a warm-hwnid-envtron~lent (~P.P. r.ondition~ A),have incr~asP.d in 

wei~ht by 8.7 to 17.9~ coll!".>ared uith t::'lP.ir initiai ·\·re:ltrht, re!'.;

peotively,the increas"!1:¥!nt o~ moisture cont~nt h•r 9.8 to 19.4 

dP.r>endin~ on wooO ~peciei; c~ee t.'lhle 33). 

't'abl~ '33 - ~DI~~ MR n-;CF.FJ\'iP. (\l:' .:.~r~'!'Jl1)~ (.'n"JTB'rr 

~~D ~·:'!::T. GiT 

______ .... _ .. __ ·--------------------·--------· .. ·-·---------------· 
C::-t. 
no. 

!:i.cr~;i.:~~ ~:-:er~:.~:-;~ 

in •-c(~) i:i ·-:~icht(~) 
--·----------------·---------------------··-------------
1. Dipteroc :tr!?U~ ~. '3:?. r.7 
2. Aglaia 15. '/fi 15. 3 

3. Vatica 10.22 9.1 

4. Dialimn 9. 79 3.8 

s. I..tlt;er~tr~,..i a 14.83 13.3 

~. C::i-:;t~_..,.or;i; P. 1::: 11.3 

7. !"odoc~·~11s l?. 33 l "7 ,, 
I • ~ 

--· -~-- ·-···- --······-----·-····-···--··-·· ------·--------. ·--- -·-· ·------------
Tha l'O~ -:>C?.'1t.li".H'! ti:,..t r~r-:".in:;0. 1.~ tI1?. c·.n:r:-:.:o~r i~ 

~ ·:r:u-..... -~r·.1 ~".lvirnn.t1'"'!1"\t (r"~ r.f")rv:U. ":innr; -~) -i::?,·~ -l~cr~:"'! ~0-~ in 

r.toisture cr.oit~nt ~r ~.5 to 6.79: c~co~ttt~!lt '·!ith th:! C.~cre!'l-~e 

:ln w~ic:rht of 2.2 to S.!>~ co~3red ··•ie1 their initial -.;ci~ht, 

depending on ~-;ood !:~cie::;, as c~n ~e se~n in table :n.1. 

Tele 33.1. - g~~~~'l'."o~. o~c~::-~-;::: "~ :·::>_I2.2-SQ 
COi·JTEN'T Jl.N D ··n-: I G:-1 T 

C!'t. 
no. Speci~s 

~1'":'Cr'~: ~..:: 
f_ '"\ ····~i ".' ... ,_ t (::) 
···--····-··-··-_.,_ 

, -· Oi ~t·~roci'\?.":·1-:: 5.73 r.. 1 
., 1'.crl'\ia 1.!J2 ·-. 
3. Vctt5.c:t ~ !"! '. - 4.3 

·1. Di=l lier- '5.51 5.1 

5. ~ 'J~t":: tro~ri.i. ? .. ., 
~. :> ... 2.2 

6. Ca3 tanc'."', i r; 6.G7 3. '.) 

7. "~oci\rr1n -!.47 4.1 

-----------------------------------------------------~ 
The ~~0~1~ !"'"?n4:~-,,n~d i!'c.~~-":0 ~ ~ha:., t'.ut t:-.~ , ... ~i;::t~~

PodoearT>UR im'"'rio~tu'l and .\~l~:la sr,. ,.,reca~ntcd thr? rnnst varia

tion of. the r.ioi3ture contnnt and ~·1ai¢lt. 

......• - ---------------------

! 

I 
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•~ ~ ~-~·~ t) ~ 9 l:f_L _! ____________________ _ 
V.-~ I fltomanlan Ooneultlng lnelHute 

..... 

GlllDO PR01BC!' rle/VIB/10/027 

ClllPfBll III 

'BIB BCllllICAL RBPORT 

&. •t.bocl• of illprovinq of the wood for . 
pralaatlon of shuttle• -anct wood ac-
Oeaaari.ea 

6 .1. DeaslflaaUon. by pressinq 

6.2. Illprovin9 tbe wocd obaracteriatloa 

- clenalficatlon 
I .3.- Wocd illpngnation .. 

COde 86/37/B 

. .. ~'. 

I ----
' 

p 
pos co: cc• a ; .i t,C .. ¥• 



- SC 

),:' U~WW!'-t!"; TTf'~ :-?"OD !'()~ nr.nor~Tt"·t n~ ... '; : ~"'t'·rr .. ~S -----

6 .1. OC'n!'ii €ic:itic~ ~)•r r'\r~c:;:;inc -

The '\mlu!'.".~ ,.m1C"':1~ ,..,'." t'-.. ~ ·•ooLl. !''at"ria!. • ., ; 

so <t~ to he tiliout 0. :>O~ c;/cn3 for ·•."lOd <;:JP.Ci~"' ;:.=nr-1_· ... :1 
... 

r"-n!'.!inc;_:r hP.t.rc·~r.. O.SO'l ::t1'\r! 0.7'l0 rr/c-·~ 1".n..:t ,"\hout J.!~~1 

for '51;'1'.?r:i~~ having a d~n·;i t•• cwPr 0. '.l:l!l r;/crn \ 

""· dcn.--;:tty 

I 3 r: er~ 

t:'irn.ir.~:; 25 to 3~ "'n•1 t~~·l::'::.:; J:t tc- i'1 '.' .'°'·' tv·.: i"li tir..l 
{"". .... ~ ·- •. ~ ·- -... ·"' 

·· .. ···• ~.··:., .. ·:.-y)=! 

.... 1:-: 

~I? Vr:>lt~!"'n'~~i~~t (' l i·; "'O!:.~'·l;.--.1· 1. "'::'~C""."-:i:'-~" to 

t~;.~ fo~ula : , 

J"1 n = --;:;
. " 

., 
( ~ /C~i ') 

rot~tur~ ~o~t~nt 

.... 

. o· .l) 1. ·= 
~ ~~ h~ ~ 

-------~- .... (I:;•) 

~ 
i r-. ·-,f t:".r 

. r: :. -·; .. 

... - - ................ -_..,.._. 
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~·io('oi dcnc;t f.'icatio'(\ wa!> c~rri~ cnt in :i labor:ttcrv 

sinal~ da.yli<;!lt nrcss w,. th th~ dimensions of h~""tin<T :--.h.te.·; of 

son x son ir~""· 
The ne-tai tv of tha scantlinqs of the ''100c1 5uccic:.3 

n~:;:. u;"::; .:;:;t:LT1te.5 d~~·.cn:1 incr ,.,n thi!:. dc-n:, it". 

?:1::-:t ::>c"lntli.'1r:·~-; ,.·.~re 'ut toc~.·t:~er i.~ a devi c• 

{•;.·,r ~,, 

• -" # 

• !. ...... _ -_ "' •t ~: 

.., 
:: ~ :~.? ·:,';:.-. •4', t:• ...... '!:~::-<>:'•:,.~a!· .. :t:r.'": · ·r~; 0~~r-u-.i_::.· r1:!. ·>-·'·. n~· ::(' ;"! .-.:;.: 

\! ~(":'(". 

;i·,ou~ 3(' r~~Lnut·::::, t"'1en t:·1~ ._,r.~~ ... >!l~:? ·-r~-.. l~"l~ ~,~_: ·r ~ .. } ., ... _ to 
., 

'lO ch~·:/~::-··· c•v~ ~..:as r·'lint"lincd for <!b0;1t G"• r'1in:.it-.::-> t.i J.::.. ~-
.... ·. 
·-··:· -., 

"'lT..:''>-ur'? -.,:,~ r-... ~uc~~ <lo .. ,, to 2') -~'I -3.:t'r/cr:·· ~ . .-,.: t':0 ,:~:-i:.i..:-.·~ 

.... ---· . -·· . __ ,_,..,_ .. 

~,..,~_;•::ur:-~ ::ir~ f''::t'l,..} ~- -::~ 1 r.·" ,,~cr.rrl i_,1.:; 
.. + .,.., -. 

. , "" = ----:;-----
· 'c 

'!'> 
f1'I 

~ ..... c 

= "lT•""i:'.lllr.:? rtt thf' ·>r.<:~;'>iiY.'.~ i:-aur·.~ 

·u1;\~J1~!"'~> ., 
• or~~·n1re onto '·TOOl'! ni.'1=~::: 1 c':J.":l/Cr'.' 

? 
= tot::\l ~nr.':"l~': o.t: •·1y1'.l ·4~~~~:,-~;r.· .., 
r.: surface of. ,,,T.t'!~-13 C'.fV.nrl~ro:, err." 

--····- ~ -- ·----· .. ,.._ _____ _ 

·-
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WCXD 3PECE'S: DPTEROCMRJS ALATUS ROXB. 
M<lSllRE CONTENT: 13 o/o 

PRES9.-RE DIAGRAM Fig?? 

- FRES9.RE 
-TE~RAlUfE 

100 

. r---, 
I . : 

__ _J '~--
' ·· ---~ 

f.O 

m 

120 

L) 
0 

30 60 time (min. 

~S /tW VOLlJtvE WEIGHT 
TablQ 3£. 

Dimension~ ( rTYi1) 
Volume weight 

length. width ttickress g/cm3 

INIT!AL 498 68.5 57,0 0,916 

FINAL 498 69,6 42.8 1,167 

. ,, 

---

----·----~-~-~&~i-~. ~-SP> ______ __.__._. ________________ ..___. 



a: 
W'JJJ SPECIES = AGLAIA SP. 
MOISTURt CCJ-..iE NT: 10.5 °/o 

PRESSURE DIAGRAM Ftg.26 • 

--PRES9JE 
- TEWERATl.JE 

100 140 

00 

120 
I --, 
I I . . I 

50 
__ _J I . I 

I u 
0 

I GI 
L.. 
::> 

L--- -~· -· -,...;,'Jr - K &I) 

i en e -• - . 

0 ~ 90 time (min} 

' 
DIMENSlONS ANO VOLUME \NEIGHT 

Table 35 
.. 

Dinensions r rrrn' I j 

* Vdl.me Yoeight 
··~th width thtkness g/cm3 

I . 
INITIAL 499 70.7 64.0 0,590 

FINAL 500 70.3 43.4 0864 -, -



- c: 
\\000 SPECIES~ VATICA SP. 
MOISTURE CONrENT; 13 % 

PRESSl.RE DIAGRAM Fg. *Zl 

-PRES~E 
-TEMPER~ 

100 

. r--1 
I I __ J I 

L __ _:__,. __ 

0 60 90 

DIM;NSIONS AND VU..UME WEIGt-rr 

140 

130 

120 

u 
0 

tine (miri 

Td:>le 36 

OifTlQf'lsions . \ rr.m) 
Volume? weight 

g/cm3 lergth width thickress 
~ 

IN1TIAL 4'¥/ 66,5 57,0 o .. 906 -. 
FINAL 496 67,9 42& H78 

. -· 

.. . .. _____ -
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WOOD SPECIES : LAGERSTRCEMJA CALYACLATA KlRZ 
MOISTURE C~TENT: 9% 

ffiES9..RE DIAGRAM Ag. 28 

-PRESSRE 
- TEMPERAT\JE 

100 

r -1 
I I I I __ _J 

I L ____ _... 
' . 

GI 
~ 
:::> 

[ . 

140 

130 

20 

u 
0 

I 4 i_. I 
0 30 6().:. 90 tine {min 

I . 
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vaD SlECES= CASl'ANCPSIS TRIBULOILES A. OC. 
MOISllRE CONTENT= 13% 

PRES9.RE- DIAGRAM Fig. 29. 

-- FRES9JRE 
- Ta.fJERATUE 

·---, 
I I 
I I 
I I 

so __ _J I ------- ----
N. I 
~ I 

!I L_ -· 
~ en 
~ °I __ 
0 3 ~ 

DIMENSIONS PND VOLUtvE 'N'EIGHT 

".40 

130 

~20 

u 
0 

time (min} 

Table lJ 

Dimensions (mm) 

. lengt~ 
VoLirr1'? weight 

widt~1 thd<ress g/cm3 
. •' 

INITIAL 498 69,4 74,6 0,584 
-.. 

FINAL 49~ 107 43S 09'Yl 
·-

--··- ,, 



'MXlJ SPECIES= POCXX:ARPUS IMBRlrATUS E!.. 
MaSllRE COOENT : 7 % 

PRES9JRE DIAGRAM Fig. ~ 

--PRESSJRE 
- TEMFmATlRf 

100 

r--, 
~ I 50 

___ , 
'E I 
~ 

L----~ z 
-8 
ell 
~ 
:::J en .,., 
G. 

140 

130 

120 

u 
0 

QI 

5 -~ 
8. 
j 

0 30 60 90 time (min) 

DIMENSIONS AND VOLUME \4J~iGHT 

-.~ . TablQ 39. 

Dirnmsions (rrm) ; 

;VolrnQ W?igh~ 

length width ttlckn"Ss ; ~ ·g"lcm3. 
. 

-· 
INITIAL 497 68,0 86,0 ! 0,450 .. .. 

497 71.5 ' ·-· 
FINAL 43,5 0,870 

• 

- . 
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f\1.31. DEVICE FOR CLAMPING V\000 SCANT LINGS 
TO BE DENSIFIED -

u-section 

!tJ. ft?tN!i'rdf the tltYia 
lxi. /Ur]f,1 ... - ... 

. hd• //:!;5.1: ·• .... ..,. 
ls. 1e.1;1.7 ;: ::;~ J('(J,1!1ins7$ 
Js • ffliJ:.1 .. ~ ... ... 
hJf • !'401 l>e1~ ... •· • 
h1i • lllih"ol ht(·". .. • 
ks· fenfl". ol c/Jmpi.y , crews . 



d-::n-;1 Fic.:1t.il')., -----

d~tct:rf.n~"tic-~ of volnr·~ •.•-.i_r-':t, · 

d~t...,r!"tittltlon n". ~~""i.-;t~'1C'' t.., ;t,t~.~ ·p ~i ·~r· I 

( --.~i:> Ci' - 11 ,..-.i .. "'t~ 11- ...... -"""\ A\ ·"'r"' .• ~ ••• -= .. -~;.~.- .. . ··-····L.,.J·e~l.J.· •• -r, -
D!!'\t~rQCarnus 

,.": . ., .......... . . - . , 

3el~; ti~3u3 un~oii~i~d. 

Po:locarfJUI';: d3£orr.1ti0:t o~ t~i::: n.o;:;t p:i.rt c~ ~(·11.;, 

SOJ'll'= of t:tem hP.i!1cr s ~Dara tod fr"~ t'.1r·' ::: Jrl:':>i.1'1~1 i '1!"' o-:v~:•: < "~ 

Conc~r:ninl'."' t~1e: r3::;ult~ of t:::-;t·:;. ~-~~."1.r'i.1::' -;rx:-- --1-, 

c:ic::iJ.··r·~c·1?"14.c"ll P.n~ r~·"'"t:f.ci t·· c·~'U'."'.'~ !"".~...-i ~t~.:;·~ c ·: ··:::>0:, ::-t.: 5.': 

""""·("' .. ..:. , 

.. 



9~ 

··.·9.u.r .. , - : -: 
C~I')~-:-~ '1~'""-=-!:"'.c~.,_ ":' ~, . ""' -,_ .. ,... 

- p '-ft '·
1
•• •• c11_7 ~-?··1-·· -:c:.~-:-. ~·· ~ ... u ""'~ •.• r'._'i A·< . • -:·.~ <! ·• ,. "'.."""'"f-. • • -~ . . Y-/"Al~'i...i· :. ·. ,~ ; .. ·--~·-~~ ~ - . J. . ,. . . . . . .. -t • :' ~· ... . ....... ~ , . . -?. • .... . . ~ 'i,;:'d.: .. r .. .,.. .: :· ·'f-!~·· .-, . ,--:'*., -: 

.. ~' :·;'.<~· .- · .·:>·;·:;·· '·,·,::.r""J' · ·j,,·i· ; , ' • t:: ..... . . ... . ; . :~ 4 .. - ·( ., .~~. ·-·'~· l.'~:.:·', .... ·~1v· ~· .t.·, •. . ~-!'~.· ·. .y: ... ~ ~'/ . - . ~tt,.· ..... ¥ ") .. 

L ~~· ... • .. ·~ . -~.. .;~:.._ ~ ... ~~--~~, • ".•~::ii 
.,. : ,: ' f ' ,, y - -11 1 · ... .,,.. • . r. /.:, 
.. . . • - ~ ..... • j. 'tif "· ... '{•'-
z '"'ll•. -ra .. , · r .>. ~.-.'."1) , '*~' \ .... .s'.' :~'. ··,~··i'\-. . . .....: . ~ ' ." :.r. ~._,.. .. ... ~ • .. /r.· r \;~~. ·~" . "·. • • . -·~·": .. t't ~ ... ~. ·-• . • .. ·' .\ ~~-· ... "'•"li:i; ·q ..,c~-:.. ~, .. ' "). "~ ~~~ ~c. •:.L , • .. · ,. ~ ·- · · · ~ir· .,,..,,,, ..... ,,.. t • . , • .... - . . '-

t• • ~ ~ . . ~· .. • •. :· . ~ , .... )..,~-
°"> "'41 • • ' ·l' "'~.......-. ~"~ ..: 

• -~J ·_ •• ,.. • • . . ·,,-:: •·••• r·· -~'rlr .. .. , .... ,..r:A .... •;, .•• ~ -~~ .... ?, ~ ·~ ~ •. .J. ,.._.._--" •. , ·~ r. ,,.., ·. ·· · · ~-~~: .'' ... ~~ r 
,... . .;,J>~ ... ; -.,; 4· . ,1•:• f •.•. i~' . -·~· • 
". - ',.( ~ \. • ., • . ' . ,.. . .. 11\J ' . ... rt:l. '! • •1 ' • 

: .. ; .'! . ! ; . · .... 
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-,, -- . u.1 -

~·1~·.s2." l'odocarpua · - · r.!. :""tP··: 

Cr.0'3:-: s".'ct1.r"1 ~,,..,,.,.,r~ ,,..., . .1 1 -~f:.':·r -,,_rt:•:- -1 :' 

...... -- --... --·-· .-.---..... 
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Itr.T'rovinn t:~!' c!1<"Y' ~ct:c-r.i~ tic:; o ': tl'!."' ,.,-~i r'.\ t-::ri;il 

can •l~·~l3n. o~t~in"'<' hy irmr~rnation, ~"!ducinc::- the c:!1r.in~:a~~ 

""d ~···~ lli.1'\~ l~v~ 1 ,.,,, \t~tn:'T cert."\ in :r~t:1o:J-;: 

...... ·t*'-.- ... ·, .... ,_;_ 
I. '"· ..... ~ a. • • -

L"u"" to t:1-:! l,;·· CC"~t '1" r"-~"~·";'.l""" ~\!•; __ -r·:•·1t "':l" 

ie:!.r:;t ,-,."?t11oc1 ·1a~ ~~~n ~~ J. ~r.tc ~ - i:-:-.-=--'.':"~·~::i ':l c-r. ::· i. -·~ ~r._~ ic.1 -:t t 

~.t"'"O=>?'.t~,..ic pressure in a hot i.>ath. 
T'lis t~~atAN:?nt ."ls3urc-; a :v::l"!T.~:;~o.,.,tc ---;t."'

0

'i.li t-• 

a,,d an i~rove,""'!:--nt o~ ~-1c"'~ r!!::dsta~c~, ~ue to the in-".!r.e-C"11.~ of 

t'i"! sll~.,"'.linC"' con~~:lci.~nt. 

G.3.1. ~'\·.-; tn;it/.-y-:l:tl :.>,~1 ::-.n:;d_U .. --ir:· ;-:~t::r-i~l~: u-::::J 

~or t~r.tc:;. 

"1!~r'"::i. .. ~"! ?'!\~ ·1n~'~c--~-- ~:i.~1i:t~ 7" rT- :: ::. -,.., " •• ...., .. 
"t:>lu::~ ?.--i-1 ~ 'Ti~e ::a:r-::1.C~ oi= ., ::'."'."'.-). 

.:.t~R.!i~ (;J•lt. l'.'). 

;~ft~ ~"1rlt, ~~v•~~ 

, ~ .. ' . 7. ~. 
, .. ~, . -

• l'l:'l.,,r.'1:~1.ltt·! ,.,,,:J.nt, .~·:i~1 . .,(-l!~::;c'1l • :n - :;1°c 
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11hl~e snlrit contains normal naraf~ine hydro
carban5, es~!•lly i30!>ar~f'.fio hydrocarbons, '-!ith PtOlar 

wel~t between C9 !lnd c 12, ::d:ited t11 t:a"l nanMlitn~:; an-t· altil-

na1:>hthenes. • 
For impro9'0:it~.on, a "'1xture of linseed oil Md 

white spirit (1:1 ~lume) :1avi!lq a flowinq time in a ?ord 

cup (~or viscosity dctC!rminaUon) •a:ith onenin~s of !. !"~ dia-

enclosei cleetric ?"lat~, 
la'boratory th~r~or;ct~r, 

FOT.d ClJ!l ~it~ ft """ o~~~in~~, 

- .:>t~1·~r r~.1~:1~i;!~ .:!..~ ~tr:.i ... ;;1~::>. 

' 6. 3. 3. ~~or~:l ".IC" •'(': thor1 

" l .. -

ri:'"ne t·~st -,i.,~<'.:•:?-; '···~r: ~r~i';!'.T::• i, ~;l."i'1J.!l, .,:~:;:l::li9"'. ·· 

5.n" t:-1·"? outer su!"·r;:icc :~nd t?1e volt,..r-?. oF ·~'ac·i ~r;t ·7-i~~~. 

rr,l•'? ni>:t11r".'! ('~ 1.:!.:n-'\r!l r,p_ ~-:"'~ -.;!:tf:·"? ".> .. irit 1-'\"v·

inr• ti1e ~""'"ro"'ri'ltn vir:co<>:tt:·J :•1; :i-.P.lt.0'.: u•.'\ to ~11·:t ::? 0c. 
~1c tc~r,tur"' ;;~:j ·-:'.?..,f: Ct:'·'"~':a~t :'?ur:'.n-:• ~') :-.!.1. 

,,.1 -. 
· ..... . 

t~n t .... ~t .,icce~ r,·r:r~ t"t·:~~!l ,.,u~ !:o -:>.llo·.; ... -. -. :.v::. ·.'"\~~:,t.i.I');-_ f)-: 
•er. ., 1.11: -;1'.'l~!t lnr:. 

"':1~.n t'!l:! t~1t ··d. ?!'!'::'J ~::n:.:? :r2i,..."-:?~, ~'lt~:il~.~:\:f.n-: ., ., 
t'".r-: 3:-~ ... tion :,_nr~ :ic.1zortion l !V~l::;/..,-' ~~::~ /'!'". · ·.·~ic~ .,.~ : 
.,~,.~r-r"". ·-·~1 . ...... ~t ,... 
'-:n/':':'1 ~ ~ 

~nlution 

!;OI'!"~fm 
kg/rn 

SolutiM 
llor?">'".l on 
k'!/irt!-

where: 

~ 
-n-r ll ~. 
) 

1.91*".' 

C .. -. T, 
~~ 7,-
c ,.. 

: _, 
~.7i'} 7.37., 

\ 
,.. 

~,.-- ·11r;, ..)) 

'· 
... 
·so .10 4. ~r,~ 

" 600.l 
\ 

• 

i 
. _.,j 
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OA OtntPrOC:l,,.'.:U~ etl.'.ltn·1, 

r. :\" 1." t. ~ .. :l • 

V V~tic:t ~~. 

D '>1 ;:t 11.tIM 

'!'~~t ••l?c~-; u~-~.l "'0:0- •-~·:; t~ !.<t;_: ~ vnlu·-:-.,-. ::-~t·~~~'l 
~ ., 

0.10.1 'lns !).l?~ <lr-:·, "\ tot3l ::ur~:\C:~ !-.~':··.::c~ ~.')3 ;:.."1d .:!.O~d-·· 

a'lc! a :.,ei~!\t bat~·rcen l~~.3 ~!'ld :!:'.;~ q.· 

•. -· ,_., __ , 
. ' , 

., , .. ,., ..... -
~-

') 

-- J\.~~-:trcnt volll!':~ -. •·:-t ~·- t ~ 1-:! t.· ·~•;n 0. '- 'l "; ·:~·/1!:~ - ;i_11r:' 

r,~ t~~-U....,, .. ,. ~ . -; • ~· .... ~·j"": ... i 

"'.o~ Lc"'\::cr~t!::'O-"'~.ia v-:r-1 11·~.:i.,.. to t:~ ... •-·~ltF~ ~. ~rr :t("t!':1~·~-,;1 '-~:~ 
l 

~~t·!~~n {7 ':\:'!d 35 '::r:/-;- \"",....,.. ..,,... .. ,"'::.,.~·-;:-::, :, t-i.~--~:- .... ,....:r: ~·1;-:1 

tlms~ ~or ':on".'~~~. 

., ... ,_. -
::, . 

.. 
") e. ·n·-l ., ~ ~-~1-.- _ .. ,,,.. ~,.. 
,,, .. • • .. .• • .r • - I . ·- _._ . 

::-v-11: o':" ac~.sorr.>ti{'!l •1alu·.: ':or :.1or11t<1"t."· =rnc: .,;'.) il!'l-1 7':- ·.:/!_.:. :or 

I ~c:-~r.~tro2r..1.n n~ar to thi!'; one ::or. .,nrn:le.. "''- • !-:>r. -... 0Jocar1·u:: 

._, ~ 1 t..i . • '"i 1 r.-, "".'· ·7"- l"I ,..,./--~ ... -1or~ '\r~ r.r:>·:::~~<-·~· .... , '~ "'":;nr ... n.1 v~_·J~·;: ) 

~I:' 21. 2 -· 

!"'l')r ~t~tc:o:-~~=· · ~· ~ :~. :tv .• r._..,,..,. .. ., 
3~.7 "!/--: .. ~ (t::::: l'>·"~~t:) ·:,· ~-, ..... ,,...~,... .. ,_ .. . ... . 

'!'he ::;h&.att.l"'l :vwint.:r ';"'ro':~.!·.!:• <;Ur.~;-.c~-;, it!"" "-~~:..::;nry to t1':2 

into co:i<:lic1~r!'>.tion "+·~·J'."'l:~ :r·.01..11-it o". ~.-·~"r.·-~"'r.:·~i"11 -;-.,1·1t:5.t:i:~. 

"cc.,r·1i.n" t".) t''.·: -'·"; 1 1J.~.'.: r.~·!::".':.f~--·~, t-,,, 1~---'''r' 

~h'Jc;r,t.ion l"i\d th~ r.cbor.-t:i":'l c:->···1~-f. t•.· ,,::tl1;~:; 1.:1 co1: ·ar:..;on 

wi t'l those ~nr !1or'li.>e3m 1::.. just! ficvJ by t'1t? Vi0tn-.r ... · c·>-~. l 

. -.. _,._. ____ .... _. ______ ._.......,_ ......... .,.__ .. _______ _ 
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at:ructure which can min to a lar~ or 11 ttle extent various 

guwy resines substances. 
This charactP.ristic ; c3n be sli~htly tr. .. ".lrovcd 

by preheatln(f the wood bofore its i~ro:;:lon ln t!te bath or b~· 

incre!Win~ t!te irr:?rslor. tir:e. 

'?ha vacuum o_'t' ~r<~s>a'I':".! i~rcan:itioo :-1~t!iocfa l~"l\':.1 

not ~~e'.'\ U3C_, '.i0~~U~~ t:'l~ =t·"v;tnt"'r"'~ n"-t;ot."!~, -~" ~t:-t: :h~"":':i. r: 

~1?.:>icf'.?.'j the hi(-"1 co::;t o~ t:1"' ""~:ii:·.,..·:;:?'lt, t"l~~ il'

?Y".:?C'nati-~~ .:roc:.?!F; i:!volvcs also syilt·l"~sis r:"lt~~i:ils, ,.::,_1~~ 

:1av·~ to ;,.~ i~'>rt~:"!, ·-·~lt::""l :ire ,.er~ ~:l-=-'~~:""i v.~ ti' ~n 'Ft evc:ttual -

• 
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7. 1'cldrab111q of 'lletli ... voo4"
0

8P11al•· 
7•1.- aa...i 
7.2. ltl.pplag t:Mt: 

7.J.- 'llltolae••ia9 test: 

7.t ... MllllJ teat 
7.1. ~ .. tat 
1.-1. 8ada9 hat 
., ., • llDI: tldllg t:e•t: 

7•1. CDDal•lcms 

~.:I -• ~°':,> 

CCl1a 86/37/B 



, 

, 

~.:i. 

99 

7.1. t;~.neral 

7. t.1. Th!! tP.o;t-; n-~ir~l ~or. f:?,,.. ~r:>r:c.\ ;tT~t!or. ~~ 

.,.,t\rk'\"'lli.t.~P ot: "!iP.tn~~:";·'? "0"'1 ~..,,~cl-?:;·r•'"'"'~<'.l:-:: •.-,1·.!~·,1.~ L1~i-

c11~r"l-::t-:?ristfc,; o-r t:1e~~ tool; arc !~ 7 ;.r.-""1 i•1 t:': ~ t: ~-->--0'. .":O: .... t~.1~ 

al -;Cl ..... ,.~cj -;::- 1;• for P:tc~1 I'):: t•.., ~j_ -r -.:~..-·- .,.b · ~-= t·:. 

Ttle nwrJlP.r o~ sar:r~l·'.?-> ~c-r la~·orator" ·:>:···'":ri,..,1:mt.~ 

wa!; not sufficient to alJ.oo:" t.:~·:? .-1_ ~t~:r."1..tnatJ.on ,,.,. t'.1:! du-r:\:Ji

li ~_, o·:".' t.-ie tools (e-F"':~ctive ~·:orldnrr tir-e i.>~t··~~n =~"~·- :>'1ar-J,"?

nin.-:ts and t.;e qu:itllt·- o': r"tt:~r~_al ··-roe~>-=""'"" ·-·i_t ... t'· ~-:.: !:or.l~; • 

car;?u~, "·".!l'!i-'l, \':!ti<"~, L..'l~r:>troe-!"J ~!l:~ C:i-:t~.:v,·::;i.;. 

.... ,.: - , .... 
. --·---... 

~-. -·- -
.. .; --·. ·-•'3 .. __ , . -

,.. rart. c4: -~C'oo r.-at:?r! "'l ~-c-:?'.·:~'.: )..<: ::,!·~~ -=-~ ·c:"ul.-~ 

not '>a t:tkcrt ir.t:n cmt<>i1e'='~tit:m ~..,!" t'!r.- :~ur·.:•">'"! r/' t':;t~, · ... ".! •• 

-caw;~ o~ ·~ualitv d~~~ets c;•J'!;\ :;n t~-ri~t<>-1 re~'.,, ··'\·v· r.r:iL1. 

T:1e te:;f:.s ~O'=' t~~ t'!~t'\;~~ i ~:~-,, :lt. r ~ -.:::-o:::c·.:- -;,:i'•".'.'.' co'1-:i-· 

tiono; i-\-'l~ ·~E'l" c~.rr!llo/.i nut ·~-· t'1"" · ~".\!!~·'!I'll"!' ~:it: ..... , ... '.':"~-~> o: 

Mi':-:P) 

t'°!tct-:n,:."'ir. "1_;\., "-~,., 

:rrioulfltn<T, 

i:ur"1t. 'lf'.', 
bnri..'\<T, 

!"Ort:l<Jt.n~ 

The te3ts ~.aw ~c-'?:-i ear.ri~-:~ nut ~ 1·,m"'1.~:l-~d a:d 

unden~ified •. ,~ niat'lrial. 
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7.2. !U.poing test 

'.l'his test has bean carried out using th~ follo•rin~ 

cuttinq tools: 

- plain sa·rbladcs, 

- sintared car!>i1e tir;':"led sau hlad~!>~I-''-•) 

We have selected four test ni~ef'-; ~ro!:':- P.~ch ··oc-i 

_ S':\C~i~_s Q~ un<l::nsi ~~-cd Milt~ri~.J. ~nc1 ~o;;-~ tc::t :~icc~-.- "l"': ~,....., · 

si=i~d ~::t.t~ria.l ··~?lie'-:. ~1~~ 1:>c".:?n cut in .. 1riou-:; ·.!ir~~ti,..:F. 

The ri~ning bv ~lain saw blad~3 ~~s difficult ~v?n 

\.,i th und".lns! -':icci • .,ood ir.at~ri:\L. 

In case of dehsified .•.,ood r.ateriaJ t.:1f'! ~a~,, bla--'ie . 

wear a~e.ared IJU!b! instanta...'lcou:;ly an~ con!';f?~Uelltly ue hav~ 

elir.rl.natci f;°f?e ~lain saw blade'! fr~ t'i-? cuttin~ tools inten

ded to !"rocess tl\e s'lid -:rood snceie~. 

.::or .... "" ......... 
t:"'lcse woods nu~t !le ti"O~d with -9'int·'1re-:1 car"Ji:l~:-; <lnc1 ;;:i.=tll 

hava norr.i_al. eutting and· clcaranca am:rles •)ut ~11c-·u~r .l~1ur·,·~hi.1s 

an~lea.,;;. 

~ 1rachine used .for th.is ·fies t ;.fas ·a joinery circu..,. 

lar saw .. ..t. th hand and serni-rneehanl:oal fe'!!d. 
. ~·. Duri.nq t.°l?a r'roces~ ".<!c haw ins;..,ected t~1c .:is~~ct o~ 

worked ~es, behaviour o:t; test ?!~ces and t'ie :tnf'a?:i tic'l o ~ 

'T001in~3 and t~ar-of='~CJ. 

'l':"'le abov~ criteritt ~·1er;>. COn!;i·ierf:Xl !or the .'\S!:~'!;:-

ntP.nt of. \':'lo3 :;-,2cie~, d::m;i.".i~ .an.:t·undan.:;i<::~.~'..~' '\!': ::t~oin in 

. , 
t. 
l 
' 
' i· 

.-
• 

, -
J , 

' . t . 

. . 
I 

. 
t 
f 

. '. I • 

the table 42. .-

Working condit!c?1s: 30~'.> r-,•n; 
54 Jr:r.t dept.~ o'- cut 

rJtt~r:!..:il 

-- -------:~--·---------------------------------··----------- ...... _,, .. _. __ ... 
~a~-1 !:)lac~e 1 2 ~ 1 

;.;;;1;1------------------;i;1~-----;~~;~;~d--··-··;1~~;~c?- .. -··-·· f· 
car~i~e carbid~ J 

~~~~-~:~:::::----;:::-:-:~:--;:::::~::----;:::::~::-----l 
x bor~(ll'"':t) x30 x3' x30 r 
;;;.;;-~;-;;;;;;------------;;-------;;-----------;,----------- --1 

-----..-----------------------------------------------------------· 

• 

, 
• •.1 
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ot.~ c~~ o~~ ·~ ·~ 
,8 .,&,,J• sbt?~119 OA_j',e :·',,. 

I"• I? 'c--:l?uro/Jee aAf l't! · · 
.. JI• ~Omm ; 
o'., GIT mm 

J • 2, 6 /fl/I'/ 

. b- 4 11'1 

.. 
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---- --~---- ------------ ------------··- ...____~_.... 
SpriDCJ Ht Altemattw 

(bewl 
slaupened) 

Alternetive 
(beftl 
sharpened 

-----~----------------------..,.,---------~~--------------,_---..-6W 
aaden•1f1ed ~•1f1ed Dene1fied 

--~-----~---- --------~----.. -------------~-------~ 
s.m.echani
aal 
' 11/111.n. 

S-'•cluml- Manual 
cal 
I m/rda. 2-3 11/llin. ---_____________ _,_, ___ ~--------~--------------_... .. _ . ____ _,_, _______ __,........., 

C11"1ng angle 

--------~--------~--------~------------------------------ ......, 

------~---~----- ·-------------------- ------------- --------
--..-.- --------~---- ----- ------------------------------....------
:~ 

.... lto 

work 

wry -.oth 

.wry easy 

to work 

9llOOtb 

.•sy to 
work 

-~-----~-----------------.----------------------------------=-~--

:~ ........ \." 

.very heoy 

to won 
• qaick vear of 
'tools 

.SlllOOth .very heavy 

to wm1t 
.too1-1 • 

rapidly char
t-' !I~ resin 

---------------.,-~--------..~----------~---------------------------~--

..- ... ·.,, ..... 

•ftr7 h•ft!' ·. 
to work 

.qalck wear 
of tools 

rough 

.easy to 
work bat 
With larger 

•icle clear
...,. mMJle• 

.repels. ~ tbe 

•terial 

~7With 

tear-of fa 
heayY .. to 

Writ 

...... 

-.-..-----------~-------....-.--...----~-----~...-.---------------.;..~---
.wry bea.Y
~ wmok 

.qat.ck war 
of tools 

~--- ----------- .... .. ·~": ... 

.trca rough 
to 9llOOt:b 

_...,_ 

.rr. roUIJh 
to •me>th C·' 

.cuy to 
work 

.. I 
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--------------------------------------------- ------------------·· 
Dialium verv h~aV'r 

to worl~ 

~icl.-: WC:'IT. 
of: tonls 

~rcmt '['OIJtr'.1 

ta srr.oot-.11 

~asy ttl 

"?C\1'.'k 

vi.si~ fo tr.a
C~"'l ('"~ ~; li~,,. 

--------------·-:----------- ---------------·------ ------··-----..··--

''oteri-'il 

1'est rC"~ult::; 

vr-.- ; .... ~"t-''"! 
t:"'.I ••or!: 

~!?iic·: ·· 3 ,r 
r,'! tool·~ 

,...ui~~".. •-TC'1r 

o". tool<'; 

::or 

'''1'.'0C:'!~ > r·' t"~ c~;, 

..... --- t-""I 

~a3:r to 
YJ('\~!{ 

·.: \-~-.. t~ 

';'01'.'!-: 

~as:· 

to ':.·Yor~: 

.:)!'"'l-'..'lrt tim r.r~ t~ ~.:r-· o .. ~-; or. ·-'~!"~~,:;-" .;ur .. ~ .::::~. 

1 1-~ :'} 

·:·::f. ~!l -:;r '!-~-1 
~t0.~l 

f' - ,.. ""'" !..-·J,, -· 

·- ··--.-·-----· 

;-:i.it .. ?r.:?:1 cctr")id~ 

tool 

-1 
·---·· ·-···- ----- - - ------ ... ---------··------------------------ -··--··-··· ·--' 

- ··-··-----------·--··------------..------------------ ·- ·····---------:--·--
C11ttini; ancrlc-! · .13° 12° 
------------------------- ··-----------------·-----·--··----·------ ._~-. 

----------------------------------------------------------------· 
---·----·------ ·------··------------------· -- ______________________ _,,_. 
Feed· rianual 

-~----------------------------------------- ---------------------· 

________ ,_ -- ... 
JQC.$ " . ' so JS 5 :s•wasc 

I 



.,_ 

--·· ---------- ----------------------------------------J-------·-
Pod()car:>us -sm(")t)t'1, r.;t r~:c-l 

t~ar-o'f'.~3 

I 

~i~~;;.,;;~;;;;--··-----------=:,;;~~;------------ ------ ---------~-i 
-c~sy to ~roc~3~ t 
_,rt '1f_l..,l~ - .... - ... ., 

tT:"lC~~ .,!~,...,. f::lC 

~,_5_:-i 

~-c;: l.:!ia 

_______ ... _________________________________________ ---------------·-
Va ti ca -smooth 

-heavy to work 
-re~l.:; t.n~ 

J!l.llte:r.ia! 

-rou~~l to s:..0ot:1 

-h~ ;u_rj '?!" t~ 

rroc~~~ -'CC~U->~ 

of'. trends o~ r..:it~

r.ial t<' -.:.~i~~ 

;~~~;;~;~~i~-------.--------:;~~~~-----------------=~----------~1 

-easv to ~roc~~s I 

~;;~~;1;---------------=;~~---------------------------1 
-eas~ to proc~5~ , - - ' 

-----------------------------------------------------------~----··~ 

' _7. 4. ~ul1t ~-=- t~r;t . 
Thi:~ tc-;t 111~ ·)ecn carr!~i! o:it ·--,7 '.'rt:r-::?:.rnin~ 

-lcn:;;if.ia::! anC und~:?nsi t:i_'?j 1".":Jf:?r-i.n1 ~ ~ .. it'1 t~m t.y;,~=r o~ tn~J.~: 

one· of t'i'3rn with cutting ed~ of. h1."h '.Jn<?(?'°! 5tc'?l ."?n<l :"not'nr 

wit~ eutt!ncr eda'.3 o-1'. :::lnt~r~i ~ar1:-l".'n(See flg.J5.2) 

'!'o e~r.!lasi~e th~ i'1r.l:tt~:"~~ ot:' proc;:-1il"I:" r:ir~:. 

tion t:;:?r.--; havn b-21?n r"\~.11 l!)Yl~i+:u~:!.,al "?nn t'1nc-::nti:i.1 ;-1cc(. -:

se3 ~d thout usinq 3tocJ:3 1'3ft !in"!in·it t~.:\r-o'::f:s at th~ o.nd o:f: 

.• T.l!'ntlt<.; ;it?'!? ~h~·!'l'l hC]O"·I : 

Machin'3 : :;ntn:ile mcu111er •. ,1 t~ n~IJ'lll ro;:i -'lT\~ 

automatic !eed ot 6 m/min. I 
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--~~-~~-=~~~~-~~-~::~~~.:_:~~~~:_ _________ J 
~~-~~~--------------------------~---~-~-~~~-~-~--------~ 
~~~~~-~=~~-----------------------------~-~----------------·t 

• • 
~~th~~=-~~----~--------------~-----------·-~-:~-------- ______ J 
r-tatnri~l . hitf.l 3Y>e~ sintcrcl car~Ctn ' 
l' u · l ~teel C:·lS. • • 
__ ':,t •• ..!!:3-8..!'9 _e _ -· ----------· --!!..!!..'?f.:112:.f.;..~.~: -··---~~!.9_(J::65_:;.: ~~------··; 
~r<'r-·"!~~ :'lir".lt::ti ':'!1 loncri tu·lin.::1 !a'!r·t t•.:·H.~.:-.1 t:1:-.":":.uti~~ 

-- -- -··------ ---------------------------------------------------· 
U:i~<?!l'1i .e1 ::?1 na~~rial · ,. 

~crlocar?u~ -~s"lCct -s:!!Oot~ -~ine -~inc 

-Ouali ty -~ood -very -very J 
of cut 90od qoo<l 

. -Woolings, -te:ir of f.s -w~thout -

------------------~~~-----------------~~-~:~-----·-----
Oi.nt~roearnU3 

1\glaia 

-Quali~r 
o'! cut 

-.eine 

-vcr•! good 

-~·iool!n~s, -~3r!-;:~'i 

wavinC"'S '"'avin~s 

-f.spect 

-0uality 
of cut 

-fi11e 

-very 
gooj 

...Woolinns, -eage 
~.,avin'!~ ~n1vi.nt'!'> 

-sr:!Octi'> 

-:fine 

-very 
qooci 

-SI:?OOth 

; 

I 
----------------------------------------------------------·----~ '!'itiea -}.S™!Ct -~ine --t:ine -rinc 

-l'lua 11. t"! -YP.r' -•TC?:";! -v:-:r.y 

' of (,:\lt ~,,oc1 <"~ l"'C'M 
. I 

-:·r'Ylli n~~, -~~~P. 

I "'::tVinl'!~ •·11'\Vincr~ 

~1;11~· --··--- .. ~~:.~;-----~~:--------=::;-------===~;--· i 
-~~~:=,.~, _:.:~ goo~ - ~~~., I 
uev".n~s •. ,~ •• ~ nrrs 1:~:!.r.-01:&"". 

----------------------:----------------------------------------1 
Laqer~tr,,eTi.1.a -Aspect -sf'!'.ooth -fine -.u:'l()t'.)t:'l I 

-')uali ty of -.vorf -very -~ood 
cut f!ood izood 

-Woolint"S, -wi'f-..:1out -f!~f-1~ -~"'c;a 
• .,avint;~ wavini:;s ~.,av'i ng~ ·.1.: vil" ":r• 

--------~~~-----------~--~-----------------------~--------------

• 

,, ~ . 

.. 



~--~----------------~--------------------------------------
-~sr<act. 

-Quality 
o~ cut 

-~'1oolinc- .;, 
\lavinr.-; 

-f'!uali t~· 
of cut 

-c<t ;~ 
*='IVinr.s 

-rou~~·to 
~~oot·1 

·-ooo:l 

-~,.,_:;r. 

-~ood 
-- _______________________________________ -:,... _______ ... __________ _ 

-.1\spect 

~ualit-~ 
of cut· 

-WoolintT-;, 
~-1avin<:!=; 

-sl"Coth 
-~ooc.1 

-smooth 

-good 

-------·----·--·-· ··---------.- -- -- ... -·--·- ------- --- ----------------- -·· -· -- -----···· 

···1'1,.1·~ t·r 
o:!: cut: 

--····- -- -- --- .. --·-··--·· ---··-----. -- -·----. ----··----· ·- ···-·--- --· -----
T "~ .:?!'~ trl";~r:i. .::t 

. I 

-01ia lit~' o ~ 
cut -- ----··------------- ···-··-- --- ... ·---- ---------·----- ------- - ·--------
-.rs~ct 

-'!ttn l:.. ';~' 
o~ cut: 

-------- --···-·-----------···-·- -·----··-····-----------~------····--------. -- ·-
·•t"""""" .. ..!. 

·----------·--- ·------·------·---------
7 • ~· • ,. :.ro· ·. : : . : ~ - .. '· ---"·--'.i'·.1l"' t~:;-·. i·-.-:: ·:- • ~:;r,-t-:-·1 ct1.': ·) . .' ··rocT ;L~f" u:i-

-l'?n!lt.f'.io/.1 ani rlensi·"i~,J rn°:itcri.<11 1 Jt:nr1.tn~:inet1 ~nr1 t!""l'rl1V'?l.:'S~] 

"!!; in 11r.>ra3l .,r-or~u~t1.C'l'1 c~ :ch\ttl~-;. 

int'! r.~1 ~ r.oul/H.nrr. 

lloth unC'~n.,t~t ~~ :l!l~ ~:':'\'.°•1. fi.~d :"':it~:r.i::tl:1 '1'lv:? 

be~n turn".?:l 1=.?adl1 .,,1th <l :-·.1.ni!"!Ur. rar~'!" cm-;W"""t!cn. 

~!~chine: i:·~o,,..1 t11T.:'\in~ l:tt·~~ "tf:'1 cut~in-;. -:;·::-:~:l 

~I 2.~ - 1.5 ~1~. 



108 

~~;1~;-;1;~~;;~~,--;;;;~;:-;~;1;.~i~~;i-------:;~~.:;.:;;;1-----~1 
tfood s~ieo; l"~e~~ llnd~'l!li fiecl Den~i fi~d f 

e ec ·· · ?".=ltt'rial rute~ial . 
---------·----------·---------- ----------------------····---------J 

~U:tlit~t 
('\! cut 

-rOUC'"~ 

-':·iool i 'l C'!S -r-~ rt~,.,.~ 

t~~r-of~' t~~~-o~~s 

i 
I 

-nco :;ooli.nr-.3 

----------------------------------------------------------------·~ 

Di !lt"!roc::tr.-us -~s.,e::t -rou'Th-to-3~oot~I 
-Quality 
of cut 

-ifoolin~s 
tear-offs 

-good 

-no tear-offs 

I 

I 
-grod 

-no tear-offs 

--------------------------------------------------------------·~ t • ~~laia -Aspect -roum -s!".OOth ,, 

l 
-~uali~~ 
of cut 

-:·:oolin~:; ·-:ic t~·u:-o':.r.j -;tc tc.'!?:"-c:C-:'.'~ 

------------------==~=~~:.~--------~------------------------------1 
Va ti ca 

-Quality 
of cut 

-3~th -

~~oolin~s, -no t-ear-offs 
-::ear-of r--; 

-good 

-no tcar-of fs 

-----.-----------·-----------·--- ... ---·-------------------------
!>i~liu!"I -rouc.r~ 

-~ality 
o'F cut -~ood 

-Woolinq!,; -ease woolinas 
tear-o!f.s --------------------------------··------------------------------

La~arstr01?:r:.!a -Aspect -snioot!r 

-Qua 11 ~' -good 
of cut 

-m,olinc;3 -no ~-roolinC"s 
tear-o~fs or tc:ii.r.-of .:;3 

-&JTtOOth 

-good 

-no woollng.J 
or te~r-o~f~ _________________________________ _...... ________________ ... ___ ·------

Cast:anol?'li~ -1'S!'OCt -routr!l' 

-Quality -qood 
of cut 
-Woolin~3, -e~~e te1t1:'

tear-o':f:J ,,f ~::; 

-rou¢1 
-qooc! . 

-no woolin~s· 
or tear-o~':.J --------------.. ---~---------~----~ --------------------------· 

I 
f 

.. 
i 

• 



'l'his test ~VlS b~~n carrif'!.i out '>y -r~"!~~l-ir un

densi fled and den~i fled r:-at~~ la!s, ·•i t!i t;:o t~"':lc'i nf tools : 

plain drill ~,1~1 ecnt~r ait and ~rt?-cuttin~ 

- sint:ercd ~a.rbi1P- ti·.,~-i ·!r.t. ll ••1. f:!1 ~crtt-r 1:-it 

a~~ ~~-cutti~~ tc~~h I 1; 

1-5 -./-i:t. 

T 

------ ---- -------------------------------------------------------· 
'l'ool ~1 Z'? 

-----------------------------------------------------------~-
"'·~tgri ~l oe 
ttX'l~ 

..,"r.~'1r..o:..,~ ~" 
c""!..,.~k.;?<1 

-1u1'lit7.· 

-~Joolinr:: 

te<\r-o.eF·-: 

~l~i~ 
".""'':. ""1 

<.::L""l.tcr~~ 
~ .,.9":· !CT!? 

:::i:it~rcd 
~~r~i,:1~ 

-;~.~ -r.OOC. -c:-00<."; 

-~" :;:-- . -.lt ttn -cii ttc 
't~~r--c-'='~.,,. t"'.::11:-·o:'!'J:~ t.~'lr-o.f!'4'.c; 

-----. .. _ ....... - ... ·-·-··- .. ---- ---------- -------------------·-----------· 
-~u:iltt-: 

-··•c-,lirr'1 
t~:s.,.-f'..'\:t=-Fs 

-~ca J. f.. t· • 

-:~ool i . .l'r-;, 

t.ar•ff• 
-· '.l'l:; i. C":l!. -

• :!)f) 1:.., ,.
:)~ t ~ :t:-

<··i t"".o•.lt 
•(Yj l l ···~ .. 

-!;rt"ot~ 

-~coc 

....._.,_ t•1out 
. "'?!!. "lt"'.''; 

~~ ':'!"'l~ -
,, 1:1:~~ 

-~vca 

-· ll t:• tr>Ut 
..)0; !.~ .... ;:; 

"\"." ::"lr-

---·--- .. ---··--- ·----.... ------·-----------··-· -··-··----- -- . .._ .. ___ _ 
Va tic~ Ditto r.i t.to -- ·-··-··-------- --··-- ----·-----------·------------------- .. ·------
01.aliun ~i tt<" f'lt tt.o ------ ---------- ·----------------··------------------- ·------' 
La~or:; t r.oe::ti.:i - -•. ;. lr":: ~ 

-1\11'lity 

.-~1001 in,,.a 
toear-oF.fa 

--;-.o('lt:-. 

-fine 
_..#,ithout 
tear-otrs 

-·Httll -:litto 



t1C 

-----------------------------------------------..-------------------}'!l;'OQCt 

~ual~cy 

-rouqh 
-fine 

-rounh -rouif.t 
-~ood -~ 

-~-?oolinr,; -'ff. t:1out -.,oolings -"foolinc;3 
tr..'\r-o f'.f o; '~ool:ll"ll'"l 

::;~:~~:~-;;.:~::~:--~~~:~--------~::::~-~--~:::::------r 
-~t•:il~t.: -coc,1 -..-ooi -r_:·o-">:'i 1 
-:~ool~-~a-::, _..,ool.;_,w:; -~"\:1~ -·"':i.:;~ 

tear-o::~~ e.nd tc:-~.r-o-F::s -;.rooU ;1<Ts ,:oolJ nc-;> 
and tear- au<l t~~r-
of ~3 of~~ 

--·----- -··-------------------------------------------------------· 
Dipt!'!rocar~1us • -1'.spect -smooth -sDlOOt.'Pt -SJnOOth 

I -Qnalltjr -qood -good -nood 

~oolin~s, -ease tl!'!ar- ~t~1out -uit'lout • tear-offs o~f~ V.ooling·s ":"IOO!in~s 

----------------------------------------------------~-~----------; 
,_ 

-·:-!~oli:iCTs -··rooli -,~:; -· ~i t:-:out 
tear-o~!s and tear-("f!~ woclin~s 

~nC! tear-· 

·c:t."!'"! --mol
! ~u:rs :inn 
t".?.:ar off~ 

I 

' 

____________________ :~----------~----~--~=:=------------·~------t 
'Tatica -Asoect -r~lativ-~l~r -sMooth -s1'"0ot'h ' 

- - • I 

S1"00t:t I 
-QuaH. ty -qood -f!ood -qo<ri 

-Wooling3 -ea~e ~car- -uithout -r~r~~-
te~r-o~f.s of~~ tear-o~~s ta3r-of~q 

--------------------------------~--~-------------------~--------
L:l~P-rstro~rf 3 -A~n~ct 

-~.Jality 

Ditto - . Ditto -~Jl".OOt:"'! 

-~ood 

-~"loolin~!l, --ri t!1cut 
tf~ar.-oF~i; tear ·o ".~~ 1 

---·--··--· ·--- ·---------··--------.-:. .. ·----------------------- -------··r 
~stan()l'.'si:J -1\!llr>ect -smnt>tft · Ditto -3rnooth j 

-o.-.=tli t"! -~ooi -~ood r 
-:fooli11~s ~-ri thout 
t~~r-of~o · tear-ot!s 

-ease t~e-.-,:

oi'!!I> 

---------------------------------~~----~--~-------------~-------

• • 

• 
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7.1. Morti3in~ te~t 

densificd and den~! ~ied 'l".at"'~t:'1l::; Hi t.'l t-ro ty7"'".'"> of'. t:ocl~ . . 
., -.. 

cylin~lrie"'ll ::;:1.:tn·~ ~i!lt:~:r.c-·1 car:-.f .. ;c ti;:"':'lC~ 

Clltt!'!r , ~ 

l"' •....• f .~ ... 
- . ~ 

feed. 

--------------------------------------------------------------· '!'ool si~e 
------------------------------------------------- --·-----------· 
~-1\t:eri:il o.e tool ~i~ !: .... :?~:! 

>t~"!l 
C.:".r)f..l~ 
tt--- :! , 

U!ldP:!!.::"!.~12-~-:!!.teri<!L 

Podocttr;>US 

'.'>er.~orr . .:i.'"lc.~.,. 
chec~oo 

-O.Ual!t'• 

-:·1oolf.n!''.l 
te;u--o _::-~~ 

-Si"OOt~l 

-~ood 

--~3~e 

:i.-ooli?'""'.l 

-roug~ 

-~ood 

-r·:t't"':"?~ ~::")Olin;: 

a'l~ t<?ar-of.':s 
--------- ·-· ----------------------------------- ------- ····-·----··--·. 

-"uality 
-!·;~1 f."." .... , . 
t'!:lr··'l ~ ~'."' 

-'1UC'lli t:,~ 

-··~ooli~,.~, 
t'! a r··o ': -o::'l 

.. ,....'\9:'::-~·~ ·-c~!~r~,-y~
~~ ! t~-r.--1"'\.e-:-; 

_..Ti t:i ">U t •·r()I') 1-
i rr-~ "" :~ t.:?:~r.-

-~!f;to 

:...~~;~ ~~~r-
tl!'\~1:,. .., , 

. . -·-- --··-- -----·----- --- --·------ -- ---··----· -------··--·-... ---- - --·-··----' 
·."·"l~ic;- -1".s~~~t ---:-'\Ot ..... .. ~ ... ~.,t:; 

-2u:1lit/ ·-~C0':1 -<""CY>Cl 

-~!oolin<':'3 -:it~1out t'1~r- -t!l!';I! tc:sr-
tea r-C'f~:; of~:; o;';i;~ 

-------------------~-----------------------------------------: .; ., ". 
Dialium -1\:J~oct -~~oo~h -~r.oot~ 

-1Ul!'llit:·( 

-t·Joolinr:1, 
te~".'··oFf-i 

-t;OO~ 

-~1i t'1out: tear
of.~s 

_ ... ooU 

-·.:!. t~1011t t~ar
o •f!:: 

--------------~-~----------~--~----------~---------------------

l 
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• 
;:;;..~;,,~;;;;;;1;-----~~~-::----=~-;;~~----~~~~--~---1 .. 

-Woolinns, -wit~out te~r- ~ase t~~r-
t:c~r-o~~~ o~f.s of ~s I 

l · -------------------------------- .. ·--------------------·--·-·-------..... 
Ca~ tano!'~i~ -As~t -rntt~h -rough t 

~u;i 1 i ty -®Ott -oooi ; · 

-•·!ool i.r.C!c;, 
t:eo1r-ofl-~~ 

-r:wrlr~i '"'ool -
J.~l'!f". "'l<l t:'"!:\r
of.i'.~ 

-r.a,..~~-"'~ · :..::~1-
l.n~s :-"·'? f-.o..·1r
n4'.f~ 

---------------------------------------------------------~-------: 
f\cn~i#l~1 ~~t~ri~l · - - ' 
Pooocarpus -1'.spect -smoot.~ -smooth fr 

· -ouali t:y -rrood -9(>0d 

-Woolln~ -ease •-1001- -cas~ ~rool - · 

-------------------~~~~~:~--~~: _____________ :~:~--------·----t · 
f • 

-Juality 

-··1c oll 1r-;, 

tear-of£3 
-ivi t:1out ~-ron'l_
in~~ 

-~ood 

-•.-1i !:~-iout 
ina.:; 

' ' ~ 

----------------------------___________________________ .. ___ ----··--"-' . 
' 1\~laia -~s~ci: 

-Quali.ey -~ood 
t r 
" --:10011.nC"':> -o:rithout · .. mol- -e-is.:! .rcn).:!.ac--: , 

tear-c"'.!3 in~s !· -----------------------------------------:--------------.. ------./'--, 
0Vatie~ ' -.l\~~3et · -rou<!:l -rouqh 

-11uallty -~ood 

-~·Toolinr.s, 

tear-off.3 
------------------~------------------------------------------·---
La~crstroc~ia -rou'J:.i 

-1ua l:tt1• -g~ -7ood 

-Woolin~3, -~as~ ~0011~~3 
tear-of(3 

-a;:i"Je ··10,,lin<"T3 

------------------------------------------------------------ .. -··--·- . 
-~ap-:?c:t 

-'\unlit~· 

... -Woolincr 
t.ear-04'.!'.'1 

-~r.ooot.h 

-'.'!'OCid 

~rt tho11t ··rool
inc;s 

· -rc-t\.(:_?:1 

-crood 

----------------------------.---------··------ _,_, ___________ _ 

, 
' , 
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i 
t . 

·: 

• 

• 

~!"'lr""""'l!""""":!"_ll!'.-,,_-~--~------------~---------- -- ---------

, 
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7.R. Cnnelu-;i_Ol'\:3 

:sa~ro on the Tlh1J:;ico-~ec~1<',ical •.•rc-:~..!rl:L~ . .; o·:: 

wood ~,ecle,.;, C"W\ f:'!'l~ t:"C':'-Ci1'li<>f•~1 1 i.t:,..r;it:l1r~ a-; -J,...,ll '"n O"\ t':~ 

rP.sult:.3 o~.Jt 1.na'~ ~rn,.... ~·1P. ':'rn-.:-tlC!:!~ oF s::ut.tJ..-..-, ':·n ~..,110·.; -

lng conclu·>1.n':l J can bf~ dr.::t'·m. 

c;P.(1 in -.,l'?t conJi titvl~. -r1~n ;ir-·, it c~'l !!~ •,ror.· ,..,, ~ ~1ri f:.'l·~~~~. 

It C"ln be e.l'lc;ily ri!l~J, p~.-~ned, I"0'.1l·"i€d a?\d ~re-! ~-rith a 

~cod _sur~ac-e '!1Jality. !t can be al~o ~a:;ily turr.-::-1 ,mt t'l~ 

turned sur~ace 1:1 ccarsa. 

t!1er -,l:t~!l or ~~r-~i.:,r, t!.;:-.,~d tcol::; '='"!·-.)"."11·! 'l"l.! e~r t;;?~~n 't'~a

!;Ol1S it; '!la~ ')<?'!!'1 ~-:-or·,,~~ on1·: ~·it'l c~r~·i-'!-; t:f-~-c:'! tcol~. :~-::-i-

pin<; is di f'¥ieult. 

!"o:- ~l~t'li:t~, -0111~!nr;, f:'Jr~in'?', ·.,,"!'.',_"\~ .,~~ 

nortising it ~A!!av~s ~.;~11 "'ut: t.11~ ·~r::>~~=~J. -;u~~ac~~ ~r~ coar;;~,·, .. 

with wooU.nc:_'!'~ ~'l,1 t(!~r--:>~~c;. ~r1'?n "-or.0,3 an~ '!""O'l"."t'!.'-:~.~ thP cnt

tina e~~~s o'f t:ool:; :3r~ ril;.il'!l::t c~1:-.rac-d ·d.t"1 r".'!:i:!.n~. 

!t 1.s "" i'!"l.t..:rl".>c~~,"! ~r . .,:!.!'1 ·:~~d, :·-~~!lo..•"' =•-r.ei~ul 

tC\ ;')roc~19, lue~:!nc~ :alit.:P. ~,,~~0''."!'l••.ri_~l~~.,,., i~ :-'!ir.~~-cult '.lUf: 

beh !l''f?" '·11! 11 ~or ott> ?T '"'roe'?·"" -;~s. 

It i~ ~1~:1 ~"'.'n~1.t·.• •_.1on-:J ·1tt;1 ~""i,..,,,, rr.1i.n -:!."l~ 

r~1in ,oekat!lr, .. ,if-!\ ir.cr'?~e:~1 tP.~d~nc·.• to ~~.lit ,~~1ri:i".".' and 

after the ~rocessin~. 
It wears r~r.idly ;ila-.,1.nCJ Jc:nivo?s .and circular 

saw blads!S. Dara':>i U. ty llf'. cut tin~ tool 1 !.J 10'-•::?r t:hi.Ul norJ"a 1. • 

Darinq thf! ~roces" it d~veltn:l !rrit.1nt dwrt. In th" :1huttJ.~:l · 

it •h0t1s split.3 alonq tho qrain due to rr.oe9:Jslnt_!. 



~~~~~~~------------------------------...................................................................... ~.~-- ---· 

f • 

. ,_ 

11·~ 

It is :i S")l r~l ~~t11 ~-1001 with :t:"~·U.sh !">Cintc. in 

t't~ ~-;'>'?ls <'nd u'.l.H:e rl.n~r:::11l :>U''"'5t.;t!'?C!?3 ·~it.'1 '1 ~ircul:tr cr:r:;

taliz:ition an:! --·at~!:' tll~-:>olution. '!'h~ ··:ooi.l h:!rrJncc;; i ~ l".!~·;·'?r 

t:1an \'atf.ca ~ut i.;; h~i'tV"/ to 11r'>C~-;~. 

Tt ~'lt:Y.·?C; s~l! t!': ~lO"l'! t'1~ ,.r;-tn ~:"'-~ •!:ot"\ cr:i.c~~ 

!.a.~rs~r'Y'!"1 "-

"'hP. ~t ... c')d !~ 11;~"! ;.;u.lm1t a:i.1 C:J'l b2 :>roc~:>..>ci 
' 

with no difficulty. It is lighter and hot :iarcmer than other 

Vie'tnan?se wood s~ecies. '!'ht! situttl~s sho·., splits. :::ien :;laned 

tear-offs a?f'>ear. !-:Oul~.ino aaainst -the grain ·J)ro.:luc:!s hre~~inc,:;3 

and boring Jevelons ~oolina~. 

Due to 1. ts hi~!l -!e.-isi tv the tools ·:rear out r.iorc t:1an O"!l:. T:•~ 

SOJre of t'la result-.; ha\YP- ~'?en inf lu~r-??j partly 

cc..1-· . . ... 
'lS~d as ~C~'?szor!.-a-; ir. t:1c tc:-:tilP. i111u~~~i~s ~ . . 

~ 

f 
t 

• 

• 

• 

• 
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Romenlan Cor..nlnQ lnetllute 

liUDO Pm.1BCI' r.rn.B/10/027 

. 
a. Opsat11a9 proaess diatJr8 for the 

mnafactme-of shuttles, plms and 
piaking sticks. 

1.1. Staring of scantlinga. 
-1.2. Kiln ~.zyilMJ 

I•~. Densification Of voocl 

'·'· Maabining 
1.s. 1'1ni•hln9, uHllbling, oheckift9, 

final zeoeptim 

COc1e 86/37/• 

r 

t 
I 

i 

.. 
-~ - ··:it:.!_·~-- .. -:~ 
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11c 

8 .~1\'1'I'V'' !'~('~~-~ I'IV~~ ... _,~ T.'OR ?.'J·~ '"J\:lttP.11.CTltn::; 1'F S:!~~r.s;,, 

l'TP:-1~ }\'Hi "IC\:!'!r' ~':'Trt::-; 

Ccn~ld~rin,... t.'&c ~c~ult~ C\;)t:i!ncr1 .. ~11rinr:r t0st.:: "e 
~,c specie.:; ':ro-:i Viet 'Ian for o:Jt:itninrr uoo.1 :tcco.::;3orl'":> ::er 

textile in:3ustr.'/, t:1c ~low ch:irt oF t:-:.e ~ro~~'.5 .s'1~11 ::.c :is 

":!'1!1,..?'." 

<.1~_·ing till t'l!?. "."Oi~tur~ ~c:'\t'1?it d~~r'!'.':i.~e ~ to n..>i 1'"!r Jn:-; 

kiln dr,!n'! o": 'lC~l'\tli!lc-i: Fror 'l"litirll r.~oi:;

ture cont~nt c!o:-r.1 to l'l-12 ~ rroisturc ~on tent :iTld cr:-J.1;.~itio:iing 

aft<!r dryina; 
. . -

- d~~sification of the '·1ood .J:?atcrial ani ;io3t

densif.ication co~tl!tionln~; 

- J"':tch!nint:" o;i"'?r~ti'l~S eor C"'lt;i'lni.nr ~i ,,~-~~?-1 

and rece!'\tiOn. 

Scantlin~~ of th~ wood 3"~cie!l usel'.'! for f;;1e 

mantt~<lcture o~ :rood rtccn~c:;or:tec; °'.ri'!:~n-.1"'?1 for t'""' t<!xti l.:! i'l

du~tri~-s (~·1"\5.ch '!!"~ <;U".>T'J.ie~ o:_r s~wr.lli!j to t';.i;- 1J:S.r:".1no;ion:: ~.n.:-1. 

~11~.l~.~: a~c"r~in!".' to t.~~·n5."!nl r.C'T.'r•"') ~·n!l '1.1 .Jt-:>r~~ :·n'.'c.:~-!-

carri~1 out on .:ltr.i~j· 

The rli:nensiO'l of thr.? :-;t~c'·:; on t~c ~~l l·~ts o.,e.,·· 

tn~ 1J.1t·1e-?n :;c'\ntlin('"'r: n!ic'!. t:·,~ thic~:n;.1,.;:; o: t:ie 3td.-n s·•all ; .. .

est"lblis:'!.·~~ durini:; t:1~ f!".,lc,,.:c~~trttf.on af. t'.i'.: ~-;J:cj~::·.: t.'.'t':i.,rr 

into account clb··ati.o C<.Jndition:;, '.100:1 ~reciP.~ and tlif:'CnRion;:.; 

of the 3c~ntling;. 
'i•ood rnllt~r:f.l!l.l ?""U-Jt "~ ;tack,..a ··ri. tlii., 21, hour~ 

fron euttinq or fron; it.,.; receivinq ~ror-i t~~~ su:_>!)lier. 
~e4:orc -;tactdn<", t 11P. RC<lrit:U.nC"'"'~ <;liall l.·~ cl~'ln~•"i 

from sawdust nnrl the ends ra~te e<>atr.d to ~revent suddnn 1ry

in~ and end erac~inq. 

i 

I 
l 
r 

f 



...................... ______________________ ~------------------------------r--~ 

1-1 ':' 

The stac!d.na of'. t.'ta ~-roo:i r.atP-rial shall he car

ried out 1.1 sc3ntlir.r1 cut fro::-: t:1c 3:tr.:e '"OOi snecies and hav

in9 3iMll3r dil"l""nsion~. 

')!l"~n">iOrt3 or: t:1~ nt.,c~~~ .c;hall con~.,1-, --rit~1 t:1:.• 

dh~n:>ion~ of tit~ truct--:.; o.'! the rlrycr.s to clir.in~t-~ t.i1~ n~--:i 

~o" yet :tnot1lcr h:mr. ··~·"'c!d.'1!"' 0~1cr.iti.on. 

5~!lli~r. 

'""ooo c;..,er~i~~ 

- Scantlin~ rlin<.m·d_c:\::; "ll'\r1 ~ta.ck· volur·:c 

Storin~ 1:ite 

,.. .., 
..... ·-. --~i.h ., .,- .. ..; ' ---. .. 

-·::. ; ...... ·. ·.• • .... -.~.,..., ~,.....: -\... -; ·-. ...... .,. .. ,_._ . -- .... -..... ' ·' - -. -·-

T''12se t~ud~s ar·"'! in t:roc"ucP·1 into t:t".' .lr:_'i~'-! k i11',-.;, 

be;\ril'lr ··rood r.at~rial .r.ron the S:tl"'\e wooJ s;1eciec;, th-e 3Ci'\ntlin~r:;: 

!lavincr unj_ ~'1TT'I nirr.e!l'dO'!'\~. 

OP.~ennin~ on th~ initi~l rointure content and 

tu=~ ~o~t~~t of iry - 1~~. 

~taile:c r-:-cnrd!1 :Jhali !1c !:e'!")t f'or ~ac!'t '.ntc'"l ,,t; 

'1.:-t.::?r!:il t~ i:c dr:f.ec. 

J!-'=f:.cr t:.i~:ing c-uf: t!H? t!'uc~·-; :::r-o!'l t:~~ ~r·_•i·,,r ':i.L1--: 

th'? Cried !""'..,tcr! "\l !;'.t"lll h~ er,r~! tiii;v:?'1 -r-o~ 7~ hour~ j_n ')t·>•r 

to h11lanc~ the i:ttarnal tenston!il. 

Driet! a~ c::on~iU.onl'.'!<1 :rn;itnt.lin('f'l ··1tre hrought intr. 

the 1113nuf3ct.u;in".'" 'vll ~,,.,: Sttch o">P.rf\t1.on:J ~": l"nrrth••i:Jc cut- l 
tin~ and ~rSli~inary ?>rOcessin~ on t>10 ~ac~• on a 2-side ~l•ner,~ 

, 

t~ 

f 
I 

• 

• 
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J\ft~:r t~P.s~ O"'l<'rAtlon!l, the c;c::tntl!nn~ <iT"1 ~···"?i

<""hen ni~ce b".• !"'l!'!Cf" :inr ~o~tP.·i ?.,.! w~in'~t. 

Th~ rl~n•.:i ~ic,t:ion t:!"':!C lP. i~ ~'it<'~ll.1.c;!lr::-:l 1)_t ri:-ou;1s 

'1'!v1.n!T ~ir.ila~ ·r~irht a~o.:l tn~dn<"' tnto .'"lcconnt th~ :1ir-:-·.,.::; i f'.'':l~ 

::~~~r."lture, 

~~ating of th-2 ~:'lt-~'r.'inl :'l.t con.::;ta?","': ~r.·:-~:-;u:t::"·:, 

d~~\'3:f ~i~~t~.0"1 nt ~ '1ig~1 ;1r·:?···":~r0. "l:l..! cCFl::;t:l.nt 

- condi tionin~ of t!le ~'lt~.rial 1'1 t~e ~re!'>s to 

th9 envirorurcnt3l ter-"'.>~r3ture. 

hy the surf3ce 7l~ner; 

cut ;;i•.,, 
1)0ring 3t :.otl\ ~n.Js ?or. iT&t~o-:ui::in~· t~i·..: r.:.:.i::'.ll

lic poii1ts on a ::;lot ~or~r, 

bori:i..... <='or re;·~vi"IC"' t:1·:? a!r ra.nu e;.:tra sl•J.:• 

r<!sult-?d :!7r.o::t t"t~ "'r.ez-;!,,~ er: r:ct~J.lic .,c·lnb>, 

t 
l 

I 
t 

- r.;oul.:li:l:"' .,.i; ::.:.·:::-::~·"-.~~ .,. 1 "':: :i.n ! c. ~ i::-~ 'r~ 1J r 
~aCl~.: • 

. 

e.r:. i'ini-~ln,.:, :1~5·-Y···~u."1.-, ~h~~!:in"', t'f"l"'tl 

r.Jc~:..,t~.on 

• 
~ !t~r r·:ic~inin; t:v~ !::!'lutf:l~;;:: ;u· ~ 'lanr:(;1 on :Jr:.::-

cial s:m~for3 with 11!"-?r~nt crr"\nul,,::;1.r.:' •ri "'=',..""'"'.' +:~ r1!·tri.t~ l 

I '. 
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m!DO PID.1BC1' r:Je/VD/10/027 

. 
1. Cmalaaicma 
2 • .., rnaatiana 

Ccll1e .,,.,,. 

.· . 

t 
[ 
I 

' I t 
I 

' t 
,; 

. ~ 

I 
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-·.,-··~._,,,,.. ___ ~ -", ... "')"·:.::· ........ , - .. t-.. .... ·- ........... " . . ..... . ... . .. "- -· 

~uct!-"'n o-F s'.1uttl~~ an~ ot2"1~!' •-mo~ ~C-C!.t?-;c:or.i·~-o: •1·~i.r~ t:1.~ ··~o:l 

l.'.'Pr.~'-f5.c:\~io~ ""'E'tii'Y'.'! "'d t-!~ ":~c:'.'ln!'!l"'".'!'"' ..,r~;~:1t::- 1 5 n_ t"ii.~ ~;f:un:· 

·- C'::t~':.,r_n.,,-:~ .
;i-'-,f- ·:r~-.y··.•.• 

.. ! ~-= ,.., ., 
'.:.. 

..... -. 

. ~· -

-~ -"· ~ - .. 

1 L,., ..- ! •,. . . . .. . .. -, 
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-;," ... ,_.. --- . ,-_ .. ..;. -. ··-· ·-·· 

.6 ..... -

~:t:'"""~;_nn o~ t~1~.~ -;c~f::i.'.:'tn i~ ~b~::?:i i'!"'!. "\nl'l::>X --

3ot.,.. 4'.c~ t'1'! r·Y· ~-:?C"ti<'~ a11,1 ~or t·:~ :"!~;:'..:i.:i;F: 

the textile lm".ustr'!. 

'·iith th'ls :f.".1 v-r~~-·, ~ n~·· . .,ro·.;o.::;~l ~or 

nor!'! i-; ""'ro~.:nt-?-: i'!'l J;.rm~:{ 7. 

..... 
L.· •C' 

to ~n~u~".? t;~:-t th~ r:-r .. • ?""t'.~,..!:::il .ir.-m~i~~-i ·~c,.. 

~~:it~lP1 C{""'l.r.I"',_,..~ t':> -t;•-,'? t".:r.·~:;f_r,.;\'!. t:'''.''1:~.".._".0·H _"''!':'O·~r-;;~" f;n ~,!".~!-' 7 

.~011,.., .. ·!nc:- ~ 1tr.!.ct ""i?riooic t'!·1ecJ~t.n~, 

- COJ"l;"Ul~or::· dr.~1int; o~ ... ,ooc1 :.U'!tP.r1..i1 ~n-:1 c!nc~i11i; 

of! "'"•.citur~ i:on~ ... .,t; !'~ r:,,,.':! !'"$\"u•"'"t.cr.!~ ... ; 

.;. orna.,!z.t\tion of. 11u~li t? ch"!cJ-: o~ ~t:.,.~t? "~ r··"'"u
~"•t:.·1r.l"'7 ~s ···~ 11 l'l::t t'l3 c(\O!"c~d ilf7 n'- cuttf ,,,.. ... ,,,,lg ""C'?~n~r:.• 

to t.'ln ~~'J%'~c· of. opera tin~ acr.uracy a 

l 

' . 

j 

r 

' 

L 
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• 

A88BXBS 
• .. 

Cede 16/37/RIC 
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LIST or CUUElft'Lt AY&n.utl TDllD . 
RICDS D YDT Dll 

It .. No. Local N••• Botentcel N••• 

l. BANG LANG L•1•ratrntU.~ loudan1 - Te1J• 

2. "BANG LANG NUOC L•1•ratro•1• flos-Rec1nel - Retz 

3. BINH LINH Vltex pubeacene - Yehl 

4. CANG LO .. tule enoldea - Buch 

0 . s. CHAI 

CHO CHI •• 
7. 

.. I.:•-. 

•• 
10. ••W'· 

11.-

12. 

13 •.. ~ . 
~ .. 

is .... 

16,.. ;.. 

17. 

18. 

19. 

20. 

21. 

22. 

23 •.. 

24. 

25 •.. 

DAU 

DAU SONG NANG 

GIE GAI 

GIE GAI BAC 80 

GOI NEP 

GOI TE 

GU PIAT 

HOl'NG DAN GIA 

LAU TAU 

Lirt VANG 

LO~G P'IANG 

PIO 

rtUONG 

"UONG DEN 

ftY 

SANG 

SANG LE 

SANG PIAY. 

SAU DEN 

• 

Pereahoree atellete - ~ury 

D1pterocerpua sp. 

Dlpterocerpua dyer1 - Pierre 

C.atenopala ch1nena1a - HltAC"e 

CQatenopa1• tonk1nena1a - se .. 

Aale1e ap. 

Sindore cochinchinenata ·• -.B•:lU · '! -

Oecryd1u• p1erre1 - Hick 

Vetice coch1n 

Ptero•permum 

: r ·. 

-· . ·- ..... 

ftencl1et1e conifere - Dendv 

Cea de IP• 

Ce11ie 11emee - Lenik 
.. . 

~ . .:.· ~ :: ... ...... 

Ly1idice rhado1t•11e Hane.-~·.· . :. s 

Sepindu1 oocerpu1 
, 

L•1•r1troem1e celyecl•t• 

l•1•r••• elliptic• . !: 

HOP•• odor•t• 

bit.k'te=f'*at;-1:1: '1 ·11; :c t:re:'Rh' :nwrs:11 dRt zw .•u• m I 

• I 
I 
I 
I 

i 
I 
t 
• . ~ 

f 

I 

I 
-1 

i 

' i ~ 
t 
l 



Ite• No. 

26. 

27. 

21. 

29. 

~J. 

:n. 

32 

33. 

34 .. 

35. 

36. 

;37. 

wom I 

Local N••• 

THI RUNG 

THONG BA LA 

THONG NANG 

THONG NHIRA 

TRAft 

TRAft HONG 

TRAn TRANG 

TRUONG ·nAT 

VANG TRUNG 

12C 
Botentcel N••• 

01ospyros 

Pinus kea1ys - Royle 

Podocarpus iabrtcatus-BI 

Pinus aercus11 

fteleleuca leucendendrvm - Linh 

Cenarium sp. 

Caneriu• album - Raeusch 

Paviesia 

Endosper•u• sinensis - Benth 

VEN VEN Antsaptera cochinchinensis - Pierre 

XOAN DAO Pygeum arboreum - Endl & Kurz 

XOAY Oialium coch1nch1nens1s -.Pierre 

Aocom1n9 to the point of Yiev !>f t:he representatifttl-of the 
lllnlatry of the Light Indmtzy Bmoy, cCllllpand with the 37 · 

sped~ above mntlanecl lnclac!ecl as annex to the ccntract on.:.
ly 7 species are available Cor the production of shutdea and· 

acaessorlea nwly s 

--Casbnapals cochlnchinensia (Gia Got) 
- Decr1cl1- pierret (Roanq Dau Gia) 

?.- r.ageratroeld.a calyaclata (San9 Le) 

... ~ala alnolcles-Bucb (Canq Io) 

- Anlaaptera cochinchinensta (Ven Ven) 
- Peltqthorua dastra.:his (Lia Xet) 

- Podocarpu illbrlcatm ('!'bang ••CJ) 

-,,_ 

·-· 

' I 

t 
I 

l 

t 
' 

• 
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ROMCONSULT .. ; 1~7 ------
Romanian Consult:ng Institute 

LIST OF ORGABISAfiOltS/FACTORIF.:t VISITBD .. um Pm'..3Cli:; l~ET 

A. HANOI 
1. ilinistry of L1£;ht Industry {!?JJ,I) 

ond Union of Textile Enterprises {UTE) 

J. 

2. u.n.n.P. Office 

3.8 llarcb Textile J.iill and •; . 
Shuttle Plont {25th of July and 
8th of August 1986) ,_ 

4. Cau Dong plynocd-locinated ai:uttle 
blocks-secti~n {26th of J~l.J-~906) 

B. H.~M DDW 

5. Ham Dinh Combined T~xtile Uill end 
shuttle Plant (28th of July l,86) · 

c. I& c~T in rm ~¥4 . . . . 
'ti:e 4iion ot extile Ente~H 

. .1. 

, .... 

- Ilr.N'Gll,Yen ~Iieu 
~ua~er of f crcicn servic~~ 
dep!!rtli?ent 
- ~~. r • T. :Jc. - :.;(.TI 
- t.:r. r.~. Tii::c 
In t1?r:~:'i tic.u-:J ..Jt; p:1~ t.:::cu t 
- 1.1!-.~~u T:~i :Ju~nG 
ne,uty !J~ner:il __ ;;~n:}cer ur:i= . 
- .r. C:.ll.eia • UJ..j 

• lir. Do V~u Gi~u 
~ood processins apeci~list ; 
- !Jr. Hung . 
Research Institute of ~ood 
Industry 

- llr. Terence Jon'es · 1 

:Deputy ~eside:~ t ;-~r;p!'N;e::
tativc 
- t!rs. Joan~ ~~~lin 
Sc2r,ltes - Deputy ~eside~t 
ReP.resen ta ti ve 
- Ur.Pot~ick Coeur Tiisot 
Deputy Resident Represen
tati7e 
- Sietze Vander ~er! 
Prog:remme officer 

- !Irs. True 
Technicel mah~&4r of t~e 
Enterprises 
• Lr.rs. Thiem 
l~anoge-r of tcol secticn 

.. 
- r.:r. Den Duo'· T!umh 
General lfonocer 
- Plynocd 
llanoger of factory 

!. 
I 

' I 
I 
I 

- L!r. ll&uyen Vr:tn Tcyen 
Deputy mon3ger I 
- Hr. lJguyen Trong-3on : 
Manager of wer.ving section; 
,,. Ur. HGU,Jen .\n Lien 
Weaving specie'Jst 
- I.Ira. Le Tht Huon~ 
Piniahing enbiueer 
- Jibo. Tran Huu Thuc 
llanager of shuttle plant 

t 
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I Romanian Consultin\J Institute 

ot the South (12th ol A~uat 1936) 

7. Viet Thang Textile Uill snd f;huttle 
fl.ant C.J-~h (lf Au~ust 1986) 

8. Hoa Binh paper cOl!lpl~x (end 
laminated shuttle) blocks secticn 

.. 

... 

Deputy Genernl ~annGe= 
- L&r. lr&u.Jen Van Ginn::; 
Technical stuff 
- l.ir. Toan 
administration scr7ice 

- l.i:r. Trnu v~n m.o 
Deputy !.-~nace:r 
- i.ir. ?~1c iJuc D!.ei! 
electric.ell{;i~e~r 
• J.'l'r. ilo Si Li llii 
UTi: sped!:list 
- I.Ir. Yu :!)uy li.UGUC 
Shuttle plant u:ana<;er 

- Ur. Ton That Nt;hinll 
~ns&er 
- J.lr. Le v~n Trucnc 
1'1.l'tJC·(.d !'oc tcry h·· ~:::...:.::r 

~ • 
t 

' 
' ~ 
i 

.. 
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VIE/80/02~ 

1. On JUly 24.19~6 I had a meeting at MOL! with Messrs Do and Tiern 

(experts MOf.J) MP.ssrs, Chif?ll'I anrl Giang (cx~rts UTP.) 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 

vor'kinqctay!l, rtuP.. to other commitmt?nt.:i of MOI.I/UTF. experts. -

1. M~. 1'·~orf"'~r.n 'filV" a ::ihort outl i~<> of tht? forf!:;~n activiti<?s 

durinq the team's stay in Viet Nam (as discuss~ with me on 

21 July) 

_. _. ___ Ar..t. I. meeti'19 wit_h _expar;ts of Forost; ·Inventory and wood· Indusl:ry, 
_.. - - .. -

covering 

a.o. - the suitability 

testing 

and availability of specieL of_ ~ for 
• 

total amount of wood nP.Cessary for prodUction 

- technical conditions and requirements for products 

prices of various species 

then a decision 09 the species to be tested could be taken. 

Act II.Visits of textile factories,4 shuttle prod~on sites 
:2 shuttle block productioD.-eites and sew mills, discussion 

with production manaqers·:~·the standards for wooden acce~soriea 

used in Vit!t Nam, equipment-· in use, production condition and 

circumstances etc. If ther;e.·were no standards set, ·he would 

suggest to use Rom Consult~standards. 

4. Mr. Chiem (UTE) mentioned itlte production problem in· the textile 

factorlas, which were-. o~en cauSf't<l by locally made ·shuttles. 

The program proposed by ..M~· Teodorescu overlapped to a great -extend Mr.Boretti'svisit a.W~eport. 

The species already preselected would be reviewed and discussed 

with the subcontracters team• 

Production in most factor~~~ was done accordin? to same production 
.,. Methods as in the 8 Mar~ Pactory in Hanoi. He questioned the 

U9e of visiting Ha.c faetori•• 

5. I stated that Mr Bore~i"erepc:>rt was a general aituation report. 

• 
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I 
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It should ht! ttlscussed by the team ~nd UTE experts and the team 

should visit thosP. sites it thinks important in view o{ its 

activities. 

The fellow ship nomination forms shall be prepared hy Moli a-s 'l!IOOn 

a5 possible. The team ant Moll/UTE should contact Aerofloto discuss 
the transportation charqes for th*? material to be tested in Rucarest 

I wa\ informed that.Mr. HeimJ>urger~ visa was issued and pranised 

to send a telex to UNIDO and request them to field Mr. Heimburger 
and B-:asufk.i asap in order to overlap with the subcontract.Qrs team. 

Further mo~I _promised to send a request to UNIDO to pre-arrange 

placinq of the fellows with Rom Consult, pending the fina.lazation 

of the nomination forms. • 

SW/T 
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Hanoi, 29th July 1986 

llinistry of·Light Indastry 
Hanoi, Viet Haa 

Ref PRQJECT D.P./VIE/80/027 .. 

PMr Slr•, 

Please find enclosed the following documenu : 

-chapter III of the JOIC~T offer : contents of the services 
to be performed, including time .chedule. 'nlese content• are .-rt of the contract 86/37 ~concluded behea, UllIDO and ROICEJNSULT.' 

-Bibliographic reseazch on tte Vietnamese . ....t. species, .carried out 
by llCllS:OllSULT, according to th• prov ieiou. of the C• 'ntrac:t. 

-Specification of the conditions which hav. to.be ..._rved in the 
pnparing of solid wood N11ples • 

I 
I 
I 

I 

I 
t' f 

t . 
! ~ 

. t ' 
Dae to the fact that the carrying out of ~· testing is conditioned : ~- i 

by the existence of the wood samples, we kindly ask ·ya.i to take every measure ; 
;aiconsideT necesNry to ensure the early delivery by air freight of the ,..l·· 
abov ..... ntioned samples. 

I r ... in, 

YOGrs faithfully, 

,. 
------------------- ---



Project D.P./fD/80/027 

contract 86/37/f« 

Spec:ification of t:he Conditions which have to be obee~ in the preperi.1q 
of the Solid Wood sample• 

1. The list of Sp!Cie• for which it is necesaary to prepare the samples i• at-: 
t.ched to the present (aee Annex 1). 

2. According to Annex F of the contract, conoluded between UNIDO - Vienna and 
RClllCONSULT, Bucharest, the quantity and dimensions of solid vood for samples 
of each species are the following : -
- 90 pieces 400 - x 60 - x 60 - - 0.130. 

3 

-100 pi.eces 400 - x 70 - x 70 - .. 0.200 • 3 

- "5 pieces 680 - x 70 - x 70 - - 0.150 •
3
. 

- 20 pi.eces soo-x8o-xeo- ::a 0.070 • 3 

- 20 pi.ecea 600 - x 80 - x 80 - - o.oeo • 
3 

: 

3. The quality conditions nf wood pieces vill. be--aa fol.lava : 

3.1 

! 
·' 

' 1 

~ 
! 
I 
! 

The vnod pieces vill be ohtainod by radial conversion of thabor (for 
laxge lqg diaaetera, partial,seairadial conversion ia accepted). 
Dile to existing conditions (the logs are now in the logyardaof some 
factories.), the sample• (vood pieces) will be taken froa these logs. 
'fo ensure aedi.ua figures of the reaul.ts,. frc>11 one log vith • length -~ 
of 6:-=8 a. and a dia•ter of 80 e11, a aild•• nullber of 24 piec• will t .i .. 

3.2 

,_ .3 .. 3 

3.4 

3.S 

3.6 

taken asaa11plea. 
At the ..... U•, it ie rec~nded to take aa..,i .. fzoa log• her
~ in different areas. 

'l'he wood pieces shall have longitudina~ nrfaces parallel to one 
aother end the ends cut pezpendicaldlly- to longitudinal edgM. 

" ~ 

• • l 
; 
I 

·I 
o4 

' 
'l'he wood ehal~ be sound, viti hOidlJ-l!il8 structure and uniform densit j 
Defects permitted shall be aa follow.: l 

l - ataina : not allowed • 
. - core : not allowed • 

- Hpwood : not allowed. 
- •l~ 9rain : allowed in radial .-tion if doe• not p .. s frOll one 

edge to another. 
- fiaauna : allowed in maxiaum 2 - depth .. 
- vavee : not allowed. 
- knots : not allowed. 
- cr•oka : not allowed 
- J.llberke : not allowed 

• 

I 
'lhe ~·•hall be naturally dried at •xi- 60 ' 110isture con• I 
tent (llinimu• 30 ' ... c) . f 

ror .. eh p.lece, the eurface• at both end9 whall be protected (covered> 
with paraffin os BOM 9lue or .na.aive. 
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4. fte wood piecea for •11plee will be •rked •• 1• ehovn in the 8ketch 
(Annex 2) : 

- .... . of species 
- !at.tory fma which the loge are taken 
- naaber of the log 
- length and di.a•ter of the log 

· - part A, B from the log 
- llUllber of piece• 

(V.tica •.••• ) 
(C.u Duong •••• ) 
(I.•••) -
(6 • ; 640 _, 
(A) 

(1 ••• ) 

For .. ch log, a aeg1Dent (•• 1• l!lhown in •a•) of the traverse section vill be 
~J.._red vith wood piec ... 

!Ile quality and quantit~ control for the total nuber of piece• (piece by 
piece) will be done in the pnsence ~ the Rbcontractor•• repnsentative 
befon the packing. · · 

~....,. 5. !lie wood piecea will be packed u follon : 

t_ 

•. •".. 11,,,, 

•Bach piece vill be wrapped· 1n nevapaper ; 
-A nallber of pieces so vrapped~l be packed in vax paper and caxdboard anc 
fastened with a •tal belt,--.. .. na.ber of piece• in a paicel and the total 
weight will be eatablished aecor'ding to the cond!Uons of the carrier. 

J 

' 4 
j 

f 

l 

I , 
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LIST OF '1'HE SPECIES FOR WRICH SOLID llOOO SJIMPLES MUST 

IE PREP.ARD> .AllD DELIVERED FOR TESTIIG 

... 

1_. Dipterocazpaa alatue 

2. Vatic cochinchinen8i• 

3. Lage~roema calyauta 

5. Aglaia llp 

- Dn 

I.au '1'au 

- Kar - sang Le 

- sang May 

'Goite · 

.. 

.-

... I 
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Romanian Consulting Institute 

To: U1UTBD liATICU D:.v~!'~1:T r:noCIW.! 

Annex ).) 

.)oth or July 1986 

T'ae -Resident F..epresent~tive of. the U.ii.D.P. 

-· f • p,. .;,.. t ~r D "> '"~ .. '" ' '"'" " t t 1· or/37 ,., .. ·-·~ • _.O.,'-'C .l.O. e.&.e, ~.L--·1 •-·01C.:.t i vC'n r::c .o-. ----~. 1--·-

\le "1sh to infom you, that the_ teOI!l of ~OJ.ICOl;~ULT (i.e. 
U!'._Alexandru Teodorescu and 1lr.Conatontin ropa) arrived in- lionoi 
on 19th o!·July· 1986. 

Since our arri~cl up today, we have t~o ~eetiuc3 wit~ the 
··)-r·'"f!tlt_,t..:,.en C-'" ~·-c ~-{.-.;St.,.,• C-'" t"·o T;,.l_,t T,,~,,~t-•r (C"' 2 1 t'· rf --&J.-..,,_ · ... ·.1.w w ·• "·• ~-L.1- ---1 J.. ••- ,,A..1-u- _._ .. ~"""u .,.,_, "'• ,.- .-! ~. 

Jt;l,y end 29t!: cf .Tul:/ i9g6) ~~d ue vi.:r~. ted t!ie f:Jctc:-!":!.es: 

section (en 25th of Ju~). 

- Ccu DotlG ply::till ,icclud-ic~ sl:lu.ttl'e !>loc!:s !!!!rnufzctt'.Zinc; 

aection (on 26tc of July). 
- Uam Dinh textile mill-i"!lcludi:i.G shuttle ::lanufecturin.; 

sec.tion (o~ 28th of July). 
Durinc; OU:! viai ts, the. :f'i.,.a t -t\1c fee tc!'iea did' tit wcrk 

jae to the lack of the energy and chemicals • 
.?re:u t~1e bebinni!:~.; \"le ::o::ded c.ver to the our ce:un te:rpn~t 

(;.:QLI): 

- chapter III-" COliT:i;;UT OF TH:C 3:.;RVICES TO :a:; r.:~~;o;~D" 
of the TIOI.ICOUSULT's propos~l (p:o:rt of the ccntr~ct ccnC'luded 
between IDUOO and ROI.:CO!ISULT) 

- bibli~grap~ic aearch"·of the Vietn~~ese nood apeci~s. 
Accordin~ to the provi:d.ons o.! the contract and tl:e brie-. . . 

fing in Viena, nlso from the b~c.nirlt;;· on the b2se c,f the bibl~.r.-

zraphic search, we were presen~ proposal !or the aelected ape
cies for which it io uecessar,y'.Ao.he prepared the wood samples 
for tea tillb• ;. :·~· 

(The species wetl"selec1'ea ·troc·"the list of currently 
available ti!?lbcr species in Vietuam" included in the annexe ".:;" of 
the constract). . , -

t 

• 

• 
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'V Romanian Oo. ISUllin<: ln&t1tute 

Opposite to our propos~l, the COLI represcut~tivea asked 
us to test cnly the "pecies sleeted b:y theiil, spccie:J uhic!"!. c!l~

r:lcteri.:::tics do net recc:ru::end t::.en that tile ::iost suitaiJlc speciea 
for shuttle m~nurncturillb. 

Due to this dena?!d !!hich is ontoide c! t!':.~ ~!?qt::! .... c:1ent~ '-'f 

the f?ontrcct, our \-;c:r!: c:.mnC't ~!? it: pro~r~::s :Jud t!:~ preparinr; of 

the wood samples ccnnot be&in. 
As the dispatch cf the samples befcre o\l!.° deportu~e i~ 

. condi tio~i~ the fa~qi~ out of _the tests in terms of the controct
we consider to ask you to be so kindly to inform the IC~D PAC, for 
written decisions. 

Yle remain, 

Yours foi t~"!.fully 

• 
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4th of August 1986 

Ministr.J or Light Induat.cy 
Hanoi - Vietnaia 

Re!. Project No. JP/'fIF,/60/027 

Dear Sire, 

Please find enclosed the specification or the conditions which have 
to be obsened in the preparing or wood veneer s3111Ples (.Annex l) 

Ve :na1nd to you that the car'r7iDg out or the testing is condi tionecl 
b7 the existence of the vaneer aaaples and we Jcindl7 ask JOU to take every 
•asues you consider neccessar,y to ensue the prompt delivery b7 air f'reight 
of the BmlJ>lea. 

In the sane time, samples, for the chemicals and auxilia.-7 material 
pl.'Oduced in Vietnam, that could be used tor the subsequent induotrial 
production in Vietnam, is n&ccessar,y to be prepared, packed and air 
!roigbted. For each aaterial characteristics and using instructions shall 
be g:i:ven. · 

Also hardware tor 20 pieces (shuttles, pima and picking sticks) or 
each aball be dispatched. 

!'akJ.ng into · consideration that the last vo:dd.ng ·dq in the 
pmject area or our te• is on l}th or Au&Ust l986, 'ft' propose to JOU the 
aubaequent program (see annex 2). 

In annex }, ve have indicated the adl.'ess to which the. smplea shall 
be bJ air freight delivered. 

I remain. 

Yours faithfully 

M . • '-' : ;_~ . 1,. ~ ~-·· ·,.., 
• 

I 
l • 
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Specification of tbe condi tione which have to be ob11ertet1 

in the preparing of the Teneer Ba1Plea 

l. !he list ot species tor which it is necessary to ¥nilpal.'C 'the . 
a.plea is the s•e as for •&lid wod eaaples (see our letter ot 29th 
of JUl7 1986). 

2. &ccording to Jnnex F ot the contract, the quantit7 and d1aenaions 

o£ "f8Deer aaaples of each species area 

. 6,000 sheetaa 700 .. x 100 • (o, 7 .. thickness) = 42.0 112. It is 
to be aentioned that the width or the abeets mq be mltiple of 100 1:m 

(taken as module) 

'l'olermicea i'or the lengths + 20, - 5 -· 
for the width a + 5, - 2 • 

'ftle quality conditions of the veneer will be as followsa 

' !he sheets of veneer will be obtained radial sliced veneer 
(tangential sliced veneer can: be accepted) 

!he sheets of veneer ban to be obtained f'J.'QI lop ban8ated 
in different areas. 

I I 

t ! 

I • i I 
. t : 

I l 
! I I . • ·• 
I -I 
i I 

' J 
Ii ' 

1 J i : 
'1'm one log, a •aximam mmber of 500 sheets will be taken as s.ples. :.:· ;.: ~ 

•· . j.2 

J'or •axim• a third of the quantity,peeled veneer (1 • thickness) 
can be accepted. 

1!le aheeta ahall have the s•e thickness on the whole surface and 
the edges cut perpendicularly one to another. 

'ftle wood shall be !ou.nd; vi th homogeneous structure and unifom 
density, '!be surface of the veneer shall be fine, without BDatched 
grain, ocratch, :roqh surf ace. 

J)ef ects of' tho veneer is not pend tted as tollowsa 

- ataino, rotteMeosa not allowed 
- cowe1 not allowed 
- apiming or slopping grains not allowed 
- tissurec, cracks1 not allowed 
- 811pvood.1 not allowed 
- knotaa not allowed 
- insects borings not allowed 
- iabar.'ksa not allowd. r. .. 

. .. /-

.. . * -
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~ 
}.5 !'he Yeneer shall be dried and delivered with a aoJetu.re content 

of 8 - 12 "9 

4. !he veneer amples will be M.Eted as .Collovss 

- naae of species 
- !actor.r !rm which the logs are talten 
- number or the log 
- -ber of the sheets - . 

5. !he abeeta ot....oreneer will be packed as !ollowsa 

A number of sheets vUl be packed in wax paper and after that 
vUl be Usbtl.7 lailin wood boxes, fastened vit.b a aetal belt. 1be 
total weight of one box will be 14 the liait established 'b7 the carrier. 

i 
t 
I 
i 
1 

I 
t ; 
j" 
I 
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l 

l 
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Progre of the Vorlc 

Mo. ·04.e.86 - Meeting to 11.0.L.I and Wood Research Institute. 

TU. 05.f .86 - Viai t to the 8 March iactoey 

Vil. 06.8.86 - 'lie! t to the Cau Dong ply mill 

'lb. 07 .e.86 - Meetbig tor eCODOIDical data 

Pr.· 08.8.86 - Deparlu.re to Bo Chi Minh - nait to Viet ~ facto%7 
aa. 09.8.86 - Viait to 11oa Binh pl7 .u1 

aa. 10.8.86 - Departure to Hanoi 
Jlo. 11.8.86 - Beception or 1ihe solid wood a.plea 

"1. 12.0.86 - Reception 01' the veneer amaplea 

Vil. 13.8.86 - Conclusion and protocol 

!h. J.4.8.86 - ])epartw:e to 5lacov-Buoa.resi. 

• . 

.. J I '1 
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!'ot DftliV11JL DB CE6CB'1'ABI SI Pa>ECBBI" PDTBU 

lllXJS!RU lMIULlJ I-ICPIL 
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Annex ).5 

VIS/3o/o27 
5 AU{;ttst 19C6 

Your :~cellency • 

In t!:e !>reIJ:ir'1tory -~~sist~nce tC1 t!iis ~rc-ject ce!'t-;in ~cti
vi t'!.es 11:re to be undcrtoke!1 u.:ce:r subco~~tr~ct \.r~f. p[?~;e 5 C'f r:. 
document, ~nnexe I). ~he suocontr~ctor's teOJil consistiub cf Lir. 
Teodorescu nnd !Jr. Pop3 arrived in :!~nci on 19 July. Unfcrtunntcly, 
until today no su~3tenti~l activities 11~ve been unde:rt~~en b~ t~e 
subcontractor's team. The ressons appear to be the follonitlGS 

l. A programme for visit3 to factories and 1'10rkshcps sug
gested !Jy !.!r. Tecck::encu cculd r:nt '.Je i.':!ple1:iented !:l~inly ;Jec"?t:.:::~ the 
rep:resentotive:: cf iICLI/UT:i: beli.eve<;l ~e viei ts ~-icrc unnec~3~.'.::r.;,·. 

2. ~ne selection cf v:ood specieo tc- be tented in t::c su:..
contror.to~s institute in Euch~rest could not be finolized. because 
no agreement h~d been reac:1ed identifyinG tile nood specien pctcr.
ti3lly suitable fc= p.:rcductio~ c! lcc::i siluttles. :n a ueeti.r(; \'1rlic!1 
llr.S. Van Der :Jerff, IDlDP Prc~anrae Officer hod- with a.o. ~r. 
Rieu, Deputy Director, Departnent cf International Relations of 
KOL! and llr. Tecuorescu, agree~ent was reached thot the next day, 
all experts should ftork together and prepare a list of species 
to be selected. This list should include all pre-posed opecies \'1ith 
substantive informntion on characteristicn, availeble que~tit!ez etc. 
I was. honever, inforrJed on the 4th of .At,tgust th~t no su!Jstautial 
progress has been !nsde due to the fnct·thnt information necessary 
!.or the sektiou of appropriate wcod--~pecies was still un:Jvniloble • 

lih'. Ilsuyen Huu Vu 
141niat9r 
Ministry of Licht Industn 
Hanoi 

• r • - ... • ..,.. •.. ••. ·• • ·-~ ... .. • .. _ .. 

••.I••• 
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). On thG sn.r.ie day the probrnnme officer llrGCntly 
requented t:r. De- (I.:OLI) to arrnr.r;e o new meetin.:; t'li th L!r. Tccdrrescu, 
which \1ss p:ro:::tined l>:y I.::-:. Dfl. L:Jter ilr. Tr:l:drrc:;cu 5_nfrrced ::1e t:;.:Jt 
.he still had not beeu r.cctnct~d by u represent~tive of LlC'LI or UT.;.;. 

As yo~ will understont tl1c r~port on t'i1e te!?ti11{; of t:a.e 
-::Gcd 3p~cic:J is c: c~t:.ci.""1 :.r.:p~ :rt~nc~ fer t:!e iT.~i'l~r.1~nt~:tir-n rf t.1~e 
futur~ p:-cject oi ~stJ~:li:;'~inc a pil<'t prcductin1 unit \-;:1e~e ;:ood 
qu;::li t:; lol :.i s;;m~ tle ::ud nuLc!c.;1 fincem11 Iics c=1n ';)c p=c-di1cerl i:-L1 
lcc:2lly nvnil3ble materials. It is t:-~crefo?'e ~bsolutP.ly •:~ece:;s,?ry 
that the subccntructo:-s experts receive all t~e inforu:'lti"n \'~:ic::.: 
they believe, is necess:1::y. 

In order to avcid any further del03s in the JCtivities of 
the experts and tl4erewith in t:ie i!.lplcJaentatiol'.4 cf tiie prep:::;:ratc:r:; 
assistance's actiYi ties, I wculd ttr~ently as!: yc,u 1:iudl:1 t_c,_ .t~kc 
all necess~ry steps tr ~ake suxe t~3t: 

- the te[;U C::!I:! i:isi t f!:'c tori es anc~ \7ortshcps '.'?S suc:c;es ted 
..,.Lt·c·-,~ ···c··'· p·······---, '"'""' (:·..,l1c~· •-). _,., Q _.c,;~ •• .... -vc....~J. . .1..1.L .. ~ ..... A. _ _..., 

- "' ...... Op"- "''"·lr.ct~t-, .. 'l.~ ··p-:iTr"'--;.-,to ··•cru, "'':'lee.: ... .,. . . ~r .... •r-.,.!·-... ·,. .. w ,1,1.... _..., ..... ~ - _ .... • .. .. 1-- ~--" - •• "' ··r .-..~- -"""· "' ... v ... c. .. 
C<.ill be ::u~de; 

- all '."!l'!':-1nt;e::e~ts fez- s!:·ip=:lent c.::" t:-.e \"JC.od S?ecies tc. 
Bttch3rest are made. 

I sincerely ;!cpe t~3t ..,it:i 4cur help it r.1.11 be pc·sdble 
tc, fin!!li:;e t:tis st::z~e r i t~:e proJect sc- ~~~at t~er~ "7ill be a 
scund basis ~c·r fu:?."t~e!' :u:aist:mCE· to the i:lprcv~oent c.f the 
operative efficiency and producti~'"i~y cf the hca•inc inJustry. 

cc. Mr. Nguyen Van lob 
Vice Chaisan 
CERPC 
Hanoi 

Mn. Phan Thi. llinh 
Direoto-r 
Depa~'blent of Int919Dational 
Relattona 
M1n1atr7 of Poreisn Atfaira 
llanoi 

, 

With beat personal regards, 

Andera Roejkjeer 

Resident Representative 

\ 
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Annex ".\.6 
6th or Aucust i9u6 

TO tnfITr.D UATION3 D::Nm.OPlB!IT PROGR!~ 
The Resident R'C?p!'esen t~ti ve l'.f ti1~ 11.:-r. ~.r. 

Ref: Project lfo. DP /VD/fJol 02·7; CoH tr:-.c t G'J/37 /l...~ ~~. 

I11 continuatic11 of cur lette:r cf Jot!1 cf July 19::), Tie n·mt 
tr· ir:f"r~ :,r1--u -;~·~in, 'lbrut t-:.,e no:?"k tP.""rt in the p'..".'r.jt:ct '1 ... ~:i, ::::~ 
f (; llt• \i:J: 

l • .:·"ccr.:rrlii!C t•· t~~i:: \7~"!"': ~ it :~rts cnt:;:--.1~-s~:ed i.:: t· t::- r~~~ ~::::~: 
r-f )C't~- rf Ju,,. (···'·i·c·· {·,-.,.•. ""l"Cf' i··L· f:",e pr"S"'"'•cc .... ~- ··.···- -··'!>··r-"·-··-4,. . ....... l'I~ .. .l- " • ~ t\. ~ ... I ~ ¥ L .- • .._ - ~ 1 '· - '<4 - _ . - .. - - - .. .., 

t:itive, i.:r. :::>.v.D. ·.:e~i."f) it w~:: .fc:llc-...,-;i~.:.; t::Gt c.:! Jl::i; ,f ..J:il:;, 
tc r~ce~·:.:: t~:e :!'~pl~;, tc Ot!J' p'.!:'c:;>c~.:ls, :!~nded i:·•.rc!' -_.:.• ~:::- l"..' !te'.".' 
c,f 2~.1.sG. 

In the neetir..::;s r.f 31.7., c5.8 ~nd o(.e.nG, \"J<.? \"1e:.·e 
ccntinuei;; tc t:ry tc.. re~c:1 '!n oi_;reeilsnt n!lc-at ti:e ~p~cir·s ::electo:d 
!c= teDtir.b, ~ut unfo~tun~tely, ~c f~!led. 

z~e l~st p:=cpc:;nl.s (c.m:a ;;:nd t::ei:rs) a::-e !.nclud£c1 ir. "t::e 
table '"'it~" cc'"'·p.-. ... -t.:v0 c··...,r.:..c+e ... -f .. ~.:cs" (~ .... ," ...... 1) •• •• ...... --~ - - .Ao.;.. '4 " --~".. .... •• _ .... _ ... ~ • 

2 ~" .... -· ... dir- i.~-e ~cl-icl ''·ccd .,,,..·-·~lo:.s { .... " ... ,,·-.;c· ..... ,_ .. L',e 
. t c;. :.~: .. "'-'·'"'~~·-· tr ~ .. ~ .. ra:..~·--t·~ ·~) ..... ::-··~·~a.~.;.--,... ~ .·~': ~·-;-~~~ ~:.:~·,; :'-:: firs f.L_e .. J.•li... .1e p<-.id :.tt.-•~ _,_o!. \1 ... .,_c •. : ... v ... c •>- p_.:p __ .,__, .).j 

thanks to our ccunterp::i rt·, ~nd n:1icl: \7e ·.n.~:::.ed tc. "be r.?ceptic neo 
~rid freighted before CUT d~p~rtlU'e to 3uch~rest, U~~ ~~prese~t'"'t~V~D 
hsve infcrr.ied us, thD t tno nt.~ tns \7ill ~e r:ecess::!'y f c:: t:.:is p:.:~p<·se • 

. ). DurinG our discuDsicns~ ue we~e ~sked·by GT~ :=ep~csen
toti ves tc infc!""..a ue obct~t t:.,_~ c~~c1ical ~md 3uz:.li!!!'!' :::r; te:::. ::l:J 
prcduced in Viet::.Jr:t that cculd ~e used !'er subsequer~t :!.::cu::'!tri·:l 
prcducticn in VietnaI:l snd at the &m:.1e ti:-Je tc prepc:=e t:~'? s~::ples 
cf the•e • 

The repl1 n:::.:.ch we received W33 teat there ~!'<:! :lr t .f?v.c:1 
mcte=iGl3 av~~l~~le :~r G~~ teoti~c. 

4. Becau.se at t:1e first vi-sit in t::e ~ ~.:o:=c:: ~e::::!;:.1~ :.::.11 
""d C ... u Den,.. pl,r.:•.;11 t'·tlron .,.,..,c+r.,..:e .. )1 "',..1 n't ... c ... •· '"'+"' ···~.,."' "ropr·s1···1~ ~ .. , ~ "::;;;,, 4J.U.• .. , ·----. -"" ti _ .... .., '---"' " -·· "'. ,,. __ - '" • u 
in. our prcgrar.i ne\'l vizi t to see the shuttle blccl:s scctie.:n rme 
ahuttle makuf~ctu:rinG secticn in full activity. 

·~re didn't receive ~:-iy repl7 • 
5. Tc· ensure t:i.:.e !oater pr1;p:?rir:' o! t':e r.;c,r.c1 :::::-:iple;!j, 

we prcptsed to LO tccetilcr tc t!le sr:\·r..:ill to ·i;xp1J1.n :;:d tc: di~cuss 
with the aonar,em~nt t!:e spenific~t.!.rn ~md t::c cc.ndi tio:o cf t!~eoc. 

Our prr·pc.sala \"le.re net ;;ic.~epted • 
In such situation our works !n the prcject ~~~=, ~lo~ nt 

home in our researci1 ir.sti tute, cculdn 't bP c::!rried c•·t in tlle 
terms end accordint; tc t'l-te time schedule, prowtded in t!le contr~t ..• 

For this reason end J~cause the nezt week our VJorkinc t~e 
in the proj'!!ct '1reo is .i'i~iahed, we are cc.mine b~ck tr our letter 
and we are wio:linc to oak you to oe so kindly to i:if"""T.l ;_;:;rm 
Viens- The Hl\Dh'i.C,. !c.r wr! tten decisions. 

At the same tilte we wish to ask you to osaiat our team 
intervening to the ?.riniotey cf th1a Licht Industry !or n better ~nd 
ffi•w8Mi~t1ve co-operation in • ,,; ,, ·xion ot the pertorr.l&nce of 

\7ei ting your repl1 • we '· ... · ~ ; : 
... .,_.J f ai thtully 
Alezandru ~eodo1'98cu 

,, ... . .,,.. 

~--~---.._,."-'---'....:._--==-"'!:::-"'-'-= .. ·- --- ~-···-·· ----.·----.. -------.... ·-- ---··-·-····---..---~- - ... . _.I 
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Annexe 3. 7 

' PROTOCOL 
conolu.ded at Hanoi on 15th uf August 1996 

Ref: Project No D.P./VI.E/80/027; Contract 86/J7 RK 

Part1..cipants: ROMCONSULT team (Mr. Alexandru Teodorescu end 
Mr. Constantin Popa) 
Ministry of the Light Industry: Nguyen Hieu and 

· P~T. Ti.em 

Union of the Textile Enterprises: T.T. Duong and Chiem 

I. In the period of the work in the project area, RO:r.ICOHSULT 
team h~s v:!.oi ted the fcllm'lin~ f~tories: 

~ Te:l!t!Ie rl~~l, inclu~~n~ ~~t;.1~. m~~;t!~~~~r:!.n.; sections S I.larch 
Jano1, .U3IU .LJl.llil end ~.:..et ~L.h .• ll0 -•.l0 vuJ. •-.:..t,u 

- Plywood including shuttle bloc~~ m~nufacturing secticn: Ci;iu j)on.:; 
IIonci, IIoa Jinh I-Io Chi 1.Iin!1 City 

During the visit, the ~ttention wes pointed cut to the 
following aspects: 

- the raw material actu3lly utilized for wooden gccesscr!es 
- the technologiccl flo'ti i:i t:1e p~cduct!cn :::ec t:.cr..c 
-- the machines and equip~ento, tccl::: :::r.d ::~!'dt:::::=~. 

i!..t tlle same til:1e, durinG tl:c piscusnicr.s \"!!.t:. t::.t: !ectr::?."i.es 
· nanactu-oo-nt. wcs dr~wn out t~·rn most fr~quent defects r: f t:-:.E s::~ttle 

and cth&!' uc·e:d~n :ccessc.r:.es, ::.~ t:~e ·:;e~n;:.;i~ ::ect:.c:-... 

II. On t::.e 'baEo cf the 1:)'!blic:r;=aphic s~ :::rel: cc~:..·i!?c c !.:.t t:; 
:w:r:ccn.SlJLT !'!~d t;T::; p:rc.pcsols ~ec::rdi~.:; .,.:c c.c'! ~meciea se:ltc ti-c.L:,, 
.tr. t'·n lr-<!t r1cc+..t·or• c.r ..... n;o.,,.,, ;.., t'l-.r. p-,..0 ~00 '1 f!,..: (··'." ---• ....,.-.'---r,., .... 'r·(•''""' J •• 1.J.- -·W ·- vJ.L•u l>...,._...,~:...4 _ .... J.,.- ~-w ... .,, ... - ·--• - "'--"'-"" .- .. ·"""-

BiSr·t T\-n1tt•1 .,.t:S1°d 0 •1 + ""Cp-""""r.'--+'-•"' C.¥> t'·r. r~··
1

T' ··.-nc~ O"" - .., f ~.It'• ../ •·- -~J.v - __ a;>.;; .l• .. ;.,-~-:;: .11. '"...; v .... _,. ••-~ .,,,,., ........ 

acree~ent nos ccncluded ns follo~s: 
- The speciea selected fo~ t~~ teot~~~ ~re; ~J?te=cc~:pu3 

al..,tueo (D,..,) ir..,t5c"' "."1'1ett"'i..,,,,,. t-r,.u '.1.·~u) ~J '"r·e.,.ntre:~·.f., c ·lv··clr·+.., u riJ •• .... t ~- _ .... J:,a.· .. _ ..... .a \J.J.; ... ~ ..1.;v .• w ... .:.uJ.- ........ .,__.: ;..;.·. 
( ~·~-~~~·Le) :,~~-·liu.;-1 crc·1-i·1c7·i·1e'1"'-'~ c··,,-"l,,, \,...1, . ..r,.., "'?'\'-'C.~'·"' c~-,...: l'"1~,...) 

...i.•"u t ;J,,... 1 
- - "' --

1• ··-' • .. _., - ····o1 ' ·•u '-'-·'· "'i' - -· -•• -" •• -- • 

and m(,rec'le:c Gas tanc:psis chinensis { G1.e Gai) ~nd Podccarpu .. ~ i::.!".:l'i-
catus (ThonG lionr;). 

- The samples will be air f:reiehted ln tlin condit1.c11s of 
the speciticotion, civen to the lliniatry ct t!"?e L!c:ht Industry • 
UTE by the lWLiCOUSULT teoI:l, not later thJJn msximuI':l twc. mc14:tlls. 

III. I{ecardinc t:~e c:iemiccl :r.d .:n.l%1liei!'y nat~:-'!.::le · p:rc·tl:i.ced 
in Vietnam thot cn~lcl be used tor auo::ec..;.;,~r.t il~~u~tri::l p!'c.'1;.ict!"':i 
in V1et11rl::1, which alsc needed p:-cparii1:; t'1e S""r:tples , :;':?c-::•\t:.e sue!; 
mi:.t~riola ere net '.'.!V':'il'.'.!ble, it i:J !ollowin,: thot th'! testa shall be 
carried 041t with the existing of such materials in Romenia. 

ROl!OONSULT TEAU Uiu1stn of Licht Iud.ustry 
Alezan4ru Teodorescu 
Oon•tsn tin Popa lJ!r.E apec1a11at ·· ·, 



I ROMCONSUi.. T 
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1 R~manil\n Cvnsultin;.1 lns1,1ute 

m~nT 
Project Ho. DP/VI..1/1Jc/o'>7 

Annex ).0 
15th AtJbust 1906 

:(estiuc; t~1e suit~1i;:!_lity cf sel!::cted Vi~tn--:::i~se :::pr:c~.c!l fc:: 
tl:c m~nu.f'.lctu:rin.:;. 1·f wncden ~cce:rnnries fo:- ti~c te~til~ in.:1u~t::y 
iu the ~:c:·cisltst ~~epu"::il:!.c c.f Vict':"la:r.1 - Cervices c~::.c::il}d rut :r:J 
the r..m.:cc~rSUL~ team in t!1e project ares (19t11 of July - 15-t~: cf 
Aucust 1986) 

I. In t:1e mentioned tir.le the :10lICOllSULT teu::a h~s visi tec1 
the following f~ct~ries: 

.on 25t!1 of July 3nd St:1 of August • The 8 liarch Textile I.Iill Hanci
)includitlti shuttle tlBnufscturing sectuon) 
• on 26th of July - Cau Dong P13lllill, including shuttle blocks 
manufccturitll; section 
• en 23t!: cf July - i:::1:-.1 Dinh Textile !.1111, including shuttle 
manQfocturill[; secticr. 
• on lJtn of Auc:;ust - Viet Thong Textile liill and Iko-Biuh plyrmcd 
foctcry iucludins E:::.uttle nanufacturinc sectic-n aud shuttlt: Jlccts 
manufacturing sation. 

Durin& the visit, the attention was pointed to the followiag 
aspects: 
- the raw matcrieLectuall.3 utilizec ·tor wooden accessories 

- the technological flow in the production sections 
- the-machines and equipment e:aisting 
- the conditions of the wood seasoninc 
- the tcQls and hardware. . .-
At the same time, during the ~iscussions with t~e 

factorieG menngementweie drawn out the most frequent defects of 
the shuttle in the wearing secticn.. 

II. At the first ~eetin~ ot t~e Ministr1 of the Licht 
Industry (24th of July 06) the !for.rcmmur~T teao mmded eye= tei l;ile 
I.IOLI representatives: 
- Chapter III of t::.e rtC!.lCO!TJlJL~ cffer..pert of the contr!Jct 
- biblicGrophic search of the Vietneraese species. 
After tiler.i, :.t~e ::rpecificstion cf the ·cor.diticns, \7hich hove to 
be observed.in the preparing cf the sumples was bonded over by 
letter a. 

On tile base of these dc.~u.~ento, in the rJeet!_llbS c,f 24, 29, 
)o, 31 of July nnd <•5, o9 Augl.lst 1986, it was d1.scusoed the 3elec~ion 
of tl.e Victn9:;iese wond species but 1 t did11' t reac~1 r.sny cg::celJ£n t. 

Due to the fact t:1at t!ie species Dalbe:-t;ia cochinci.1iaer..sia 
(tree lai), .1~cpeo ccfo::'~ to C:i~n-~icn) 'lnd ~indo'.!'a crc~11nc>ine:rn~~ 
(Sepetir) acoordinc to the point of view r,f the UT.A;; l'eprcsentatiyaa, 
are nr.t nvailable fer the 3:.t:ttle r.1a~ufacturin.:;, 1.f; wos 1~c.cP.oscr:/ 
tc,, pl'<.ip<;ne -fvr selecticn ot!•er spec~.tn f!'ci..l t1'~ enclcsctl lint t•, 
the contrcct toking into ocnsidr,ratic,n ot the UT:.:: propcs::li:J al&l. 

In thio si tun tic:: -: t.ev1 :-.lee t'!.t:~ ,,.,'AS <·rc:::iized ir. t:-~e p::nnc·'.'IC~ 
of J.:r. P9tr1ce Coeur Bisot, Deputy resident rep~eoentotive o! u!iDr 
H:lnoi, nt.the 15th of Au"ust, v1hich has pemitted tr. conclude en 

·'· 



!ROMCONSULT 
- -- -------------- ----- --- -------

! Ro:n~nian C.::n~umr.J lnstnut"" 

ocree1lent ns fc.llN·1s: 
T:1c :.pecic:s \";hi ch will be tested '.'lre: 

- Dyptc~~c~~pu3 alJtun (D~u) 
. - Y3tic....: fll;::ri:m:J (L::u T~.n.:) 

J~~ce:rnt!'<'el;!iU COl~:-J\;l:::t:"! (;:~llC Le) 
-~1· "'11.. ,,. .. "oc'· ~ nc' · ~ l'":.:>v:.-..; r (X · .... ,,) -~ J ...._., L •• J. • L-.1-·- .••• u-w I··~~ 

.\;l~i~ spcc5.~s · (Gc.i t:.~) 
~r:st:-:: .. :-p~i~ c,'~-~r:r:~i~ (Gie ~:ai) 

- 'T', .. ..:c.c•'!-... !l ... r 'in~, ... ; c .... ~.,~ ('-:-:'( Y'lt .. ~~-.-~,·) - '- -·'::'""'" -- ...... ---- .... ~ ...... - ··-.... , 

.. :~:e r~::-.:iilE:s \":ill Ce ~ir ::!'C;::c~·t~G :.:: t: !: er~-~~-· t=:.t ~--~ 
cf specific::tic:: _::iv~-:i tc t::~ ;:::.ni~t=y rf t>e L5 . .:;:•t ::rcl~~::t:·y 
- U'i.'.::.: by tl.e i:C:.~:ci:::UL~ te~.m, not lnter t:1.~n .ra~xiru.a t\·w IJ.t.n t~~s • 

.:..ccc!'di.::.:;ly, t:~i:: ti:.!~ sc!:.edule of t::e ccn t:-~c t •:!ill ~c 
amended durin6 t:-.c debrie!inr; 2t TJl;"ID:) - Vienn.e. 

It is tc ::ie .cer,tic.ned t~:at du!':..ll;; ci..r se!'vices in t:~e 
project s:::.-ea, vie :u:a tl!e pcssioility tc cec; S;Jnples (:f r;ood 
species fn~ t~e f!ve speci~s - uT: p~cpos~ls, AGlcie nrGeutei~, 
Dyptcrocn:rpus cl::itu:J, Dypterc.cerpus obt:.iaifr.l!.us ~nd ~\-~ t!.c;;:. 
:!'l~ p==-~r: ~ c ::1:1. . 

;--.LT l:'p -n,..di"' -~ t'"e c'· c·--' cal nn.:t ",,..,...; l.; .... --· .. .,. tc-"' ·· l" • -• ••··-r"'- -ub •• .• __ w..o.. - '-' \.0 ............. --·-.ii .;.. ' - .:.c. ,... 
T-'r1· d~ced in ~t:..e v::~:-.: t:1r:t CC·tllQ 1;~ t'.D~d fr1· ~ub:::eq_u.~ ;1-!; :'. ?lc1L~C.:t!'i.:1l 

pbndi.:.ctic.r. ;•t:d ·;;:t:;-c:~ ·:~sc.t n~~d~C: t:_f~ p:rep:::!'i:.-•~t·; c.;l t:tiE(~:;:~{>le.G, 
ec?use., ~.1.. e?:" ;:e pL.!.li ~J. yis'fl ~- ~.ur ccun ~rp:;~. . ·.:...:-'), 

ct:c .. ;.1::terJ.::lo ":!"€ ~ct nvail'.1ole, it is fcllovnr:c t~:a1; t .. c test:: 
will oe ca:r:tied out Vii t.:i.1 existin~ o! sucn a~te~~i:;ls in ~-::.c.:::u:.~~. 

IV. In ccnnec tiN~ .-:i tr: t!:.e wc·c.d s~:npleR p:-Ep:!:::-:_nc;, 
bec~uae it ~s~n't possible tc be :~cepticued by cur te3~ cs Tie 
asked at the 'beGinning, we f..X~ conside!"!nt; tl:a t is necessary tc 
1Je r~ccptic::~d :::ccc.-::'dini,;l:t tL t::e specifics ticns t;i ven oy t}le 
Ro::co.i.:SUVJ: tee:-:., oy a specialist in the \700d industr:r C~esearc::. 
Ins ti tu te for t::e \'/ood in due try). 

r:e shall reserve r.urse'.b.-v:sthi;? ri,:h t to ~~ceptitn t::e 
wood s£nplcs ~t to their orris-al in 3ucharest- '.':nd ~ iufor:.:i ycu 
sbC'ut this. 

:r.oµcom::mLT T:;A11 

Jl,..Sc.Eng. Alexondru Teodo:rescu 

ll.Sc.~ng. Constantin Pop3 
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Annex 4.1 

Ir O T : 

~<'ncernir..:_- t1~e vicit 1Jt th~ "Textile f:ictor,y S i.:~1·tic-", 
~ec tic:: c.f s::u.t tlc:;, pi:rr:c ~:nd p::.c~:iL.:_: 

25-t:: cf J~l:-; 2r.c1 :-t:: '-.f :.~u~ t i~:c 

The section of shuttles is fed r.ith r~w materi~l - blrcks 
of stratified end densified ~ocd supplied fr~m plywood f3cto=y 
Cau Dcnr;. 

The si~e cf 4 side planes scantlings s1:nll ::ie eccr1'.'d!n0 

~ ·~-o :!"i.i:l =md tc t::c pic]dnr; sti.c!::s e:! lc-c.o =t 7c x 2r. ?:1m. 

The sc3t~tling quality is rather lcw, :::minly due ~c t:te 
f ollowint;: 

- sheets of veheer conposing the scantlin~s are not 
of sal!le species snd their arrnnsement does not nssure a 
homcgencus semifinis~ed product 

• overlining cf the extremities of veneer sheet p~ck 
leads to the f or.:iaticn cf inner waves 

- unoppropriate densific.~tion of wcod n~d low elueinb 
quoli ty (;f veneers of various ap&oeies heve aD rf:sul t ncn-::1(·:u(..:,;~ncu:J 

.structur~ v1:11c:.~ brir.:_;s about even detcchments CJf &C".'·ntli~C:/J du!'in~ 

the oachi::in.3 prc•cess. 

I'or pirna, Etrips of Vatico, havinz looo x 4c x 4r mm 
are supplied !rom sarnnills, cut to the necessary dimension, prc
dried. 

The titrips ore kept in a sm~ll stcre from where t-:-!ey 
are monU'~ll.y overtuken and dirf:'c tly stacked in o dryinc; chr?:-J:)er, 
from where they ere also overtoken by hand. 

·· The dryine quality is checked out by expe~iments, 
lack of laboratory epparetus. 

2. Op,erDtir.£: prcceo3 ~n:d t.?guipucn t 
!he mschining of acnntlings for shuttles ond strips 

for pirna ia ia iwo distinct sections. 

t 
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The operotinc process tokes pl!1CC on indiviclu~l 

equip1:ien t. 
Due to the hi{;&11 wear rete of equipment nfter ench 

mnchin:f.nc; cperation it i::i necessnry ra~nunl re tcucllin~. _ 
The i r. t~~pl:in t tr~~:::-pc:'t is ~~l!"tr:it p<:?rfr'l'."nr:>r'l :,y 
'l'l1c ;;i!"?in oper'.lt~_en to obt-::i.t1 s:mttlr-s ~:-:d p~_:-:!:-: 

l ·"' 

- ·i side plan:i.n~ of blocks 7strips 
- crc--ss-cuttin::, on si.ngle circular CP.W 

- boring of tno heeds for spindle r.lountinc 

- routine of recess nith route-rs 
- turning of :ihuttle ends 
- sanding on narrcw belt sa~dinz m3c~ine 
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- rectify!nG of ed~es, sandint; of :rough surf~c~n, opera-

tions riwde by hand :ifte:-...· i!Wcliin::ne; 
- lacquer conti~~ ~f s~ut~l~o 

- fittings nounting 
checking ~nd acceptance. 

Due to the eir.lple shape of picking sticks t:1e necessary 

opersti~ns nre ~ed~ced. 
Part of equipment are made :J.n China, other cnes being 

prcduced in t~e own worko1ops. 
The m:iin equipment within the oection ~'?r shuttles 

and pirns are: 

r1onin.:; uachine, 250 .iXl wcrl:int; \-iid'.;:~, ~ ::t1"'_vcs ~c...·t.::: 

- ~incle circulcr n~w 
- Horizont~l borin~ machine 
- 2 aid~ pl!'lnin.:; :.1uc:·.ine, 2 di~cn, 8 }:nives <.-i.1 t::?:ich dine 

- ~pi r.dle ;:1ri u 1'1e r 

- Tu:.·ninr; lothc 
- ll3rrow belt sondinc ~nc~i~e 

- Groc·vinc; mochine 

b. For pi.rr.s 
- .:~xi~l Ll(•rinc ;.iac:11ne !r.r c.ne end "ocrinc eif strips 

before turninc 
- Centerinc axel machine t~r pirn 

' .. 
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- TurninG lot:~e fc r C1utcr proiile 
- 3urinc a':'?d Li('Uld:!.•!.:: :.:..~chii.1e fc·r fir;.'ll cpe~ ... tiv!=:: 

•T uld~ ., . • ~_, •. ~ - .•('.:. id .,.. ~r t"> - • ·'? --uo ..... c .••.. e .&. ... s- c 0 _ 00. e ... 
:::i~md"!.•!t; :Jnd rP-ctifyit!C dC'vic~ fc-r :;ide ~rrvc ed:~::; 

The cquip~ent iA.nve ;;een ?'utmin& for more 2o years, 
so they ere reaching low performances due to the unappropriate 
clearances. More than that the low quality of tools mode and 
sharpened in 011t1 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 effects of t3e above mentioned problems hove 

repercussions on the weavinG section where it is necessary a 
large consumption of shuttles, which due their defects affect the 
quality of woven material, lowering at the same time the 

efficiency of production. 

• 
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i:flt::i cor:cerninG the> visit to the ply\7ol'd fsc tory 

t;.i~U-Db.-i:\: (:J:i:uttlc ~1 ... ck zccticn) l•il 2) July l~'...-.~ 

1. !!rm r.ntcr:inl 
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The plywood foe tc!'y includes 3lso the section !or lmnin:ites 
intended for shuttle production and uses os row materisl the lc-~o 

of various wood species depending on availabilities (Aglaia. 
Lagerstroemia 9 Canarium etc). 

file log~ are floated by river and are kept in water untill 
they are brought to.the thermal treatment vats. 

2. Technology end eguipment 

The mant&.f acturing process is that known for the production 
of plywood 9 b4 successive prccessinGs with individual ~achinery 
such as: 

- log peeling by the two ·peelers (CSR) 
- veneer drying partly in the open and partl.:1 in a roller-jet 

drier 
- veneer pressing in a 15 daylight press arul a si;L daylight 

press (Kralovopolska). 

·. ~· ~ As a gene~9l practiC'e 9 tor plywood productio.a it can be 
used only lull sheets (not jointed). 

Jointed strips can be used for the production of leoinatea 
to be processed further !or the prcduction of shuttles. 

For the production of laminates the tactol":Y is provided 
with two four-daylight hydraulic presses having p~ates of 
1000 x Boo nun. 

From the information received it results that factory produces 
laminates at a pressure Gf 4o - 60 kg /cm2. and a·-te~pernt~re of 
140 - 15o0c. 

~e equipment of the factory is over 3o yeere·old and besides 
that it autlered the bombardements which altered~.._. pe2to:rmances. 

Consequently, the veneer thickness has allowances .of 

+ o.4 - o.5 Diil which re•ult in denaified laminat-. with uneven -.. tructure. 
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the production of laminates started lo-12 years ago with 
the equipment eYailable on local market et this data. 

The leminetes with dimensions ~f l~oo x 800 x 5o Dill, made 

15-~ 

of 7o veneer sheets of 1.1 mm, ere converted b1 meana of a carbide 
tipped a~• into soantli~ with the dimensions of 1000 x 5o x 45 llBll. 

The densifie1 lc~in~tcs nrc produced usinc veneer aheet9 of 
V3rious wood species without sorting by qu~lity which impedes on 
the quality of scantlings. 
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Annex 4.) 

Mote ooncerning the visit to the textile factory 
P.ill nnm (section of shuttles, bobbins and ~ic!ting 
sticks) on 28 July 1986 

1. Row raaterinl 

This section uaes both the laminated shuttle blocks 
received from the plywood factory CAU-IX>NG and the scantliUBS 
received from its seWDlill. 

Thia sawmill converts logs of Aglaia and Vatica species 
by means of a band saw Gillet (type 19Jo) equipped with a hand 
op~rated carriage which efl!cts adversely both the cutting accuracy 
end the productivity. 

It results planks having tnickness suitable for the produc-
tion of wood accessories intended to textile industry. After 
cutting, the pl9nks are edged and then dried in the driers provid~d 
with psychrometers down to lo-125'; M.c • 

!rhis section supplies the wood material tor the production 
ot shuttles with suitable dimensions end quality. 

2. Technolo~ .e_!!d ~~~ipc~_n.t 

The manufscturing process is similar ilith that for 8 I.larch 
factory but producing also shuttles of scund wood. 

The machinery system is the same as for the factory 
visited previously but the most machines are mode ic the machine 
shop of textile factory which iu equipped for both maintenance 
and repair operations and production of steel accessories. 

The problems encountered by 8 March fnctury are found 
also in the llALi-nnm factory. 
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Annex 4.4 

Nots ooncerninz the visit to shuttle section ot · 
textile factory VIET nIABG on 12 Au.uPllst 1986 

This ehuttle section use3 09 ron rilnteriol both laminated 
shuttle blocks and wood scantlings. 
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The laminates ere supplied as scontli~s ot 600 x 5o x 45 mm. 
As regards the solid wood it is supplied in vari-ous sizes 

depending on the type of products (shuttles. pirns, picking sticks). 
Wood spc~ies used for above utilization were: 

• 
- Anisoptera cochinchinensis (Ven Ven) 
- Dipterocsrpua slotua (D~u) 
- Dialitm. cochinchinensis (Xoay) for sticks 
- Vatico sp (Lau Tau) for bobbins. 

The wood scantlings are air dried in the hall (this..aection 
is not provided with driers) so that moisture content of process 
wood is not at the level of technical requirements. 

2. Technology and equipment 
i'he secti~n !or shuttles h~e been established lo years 

ago end is equipped with individual machines. Consequently, the 
manu.fsoturing process is by operations. ' 

. ~e processill8 accuracy is imperfect due to the t1.uality 
ot cutting tools and to their maintenance conditions.making 
necessary operations manually executed !or the mending of 
processine detects. 

-The transport between operations is only by hand. 
!he production is organized by flows: 
- tor shuttles 
• for pirne and picking sticks. 
The process sequence is the same aa tor shuttles ... otiop 

ia Borthern faotoriea excepting the protection of shuttle •urfaces 
which 18 executed bJ paratfine ooatiDB inatead of laoquer.ooating. 

, 
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Annex 4.5 

Iota oonoerning the visit to pl:ywood factory Hoa Binh 
(shuttle block seoLion) on 12 Aur;ust 1986 

1. Raw material 

1!17 

This ftictory converts t;reen logs supplied directly from the 
forest exploitations. 

The technology is apt for-processin& softwood~ but is 
unsuitable for llardwoods since the lack of t!1erm~l tre:rtment 
incudes unproper quality of peeler veneer. 

In case the wood cannot be transported immediately after 
the tellinc the quality of veneers obtained from untrested logs 
is deficient. 

Species processed at the time of visit were: 
- Anisoptera cochinchinensis (Ven Ven) 
- Dipterocarpus alatus (Dau). 

2. Technolofjl and equipment 

The manufacturing technology;:J.s like the other plywood 
factories equipped with individual~machines. 

The veneers are dried in roller-jet driers which ensure 
quality drying. , -· 

Por the production of laminates the factory uses the smell 
·size veneer sheets and the strips-resulted from the peel-emr; 

The veneers are pressed by, two preases (CSR) intended 
initially for tf..e preasing of plastics resulting laminates - · 
of 600 x 500 L'D11. 

These presses works at a Mlipera ture of 140 °c snd a ·:pressure 
ot 35 kgt/cm2. ~-

For the pro due tion of leminlftes :.Che !ac tory use a phenolic 
resins which are prepared within tbe glue room of this section. 

Because of laminates production trom vene9ra of l.o mm 
thickness the glue oonawnption ia high enough (75o g/1.1 kg 

product) which result in higher ~oduction coats. 
!he problems with the production of laminates are similar 

with these mentioned for the faotorr CAU-DUOIG. 
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Annex 4.6 

Note concerning the aotuol production ot shuttles. pirna 
3nd picking sticks 

B~sed on the ascertainments and on the dAaousaions with 
the llSmJtiPiilent Of f:JCtorieS Which include the respeo tiVC production 
aeotions it hove resulted the following p=o~lems: 

1. Troubles with the quolit~ of wood ocoessories {speoiall.y 
shuttles) accuring during the production and in operation. 

1.-1. Splitting of shuttles and breaking o! materials which· 
resUl.t in no longer utilization and even 3ccidents 

1.2. Coarse shuttles which result in hitchirtG o! Yf!':lrns 
:Jffectin& ~dversele the quality of products and the productivity. 

1.3. Loosening of steel tip of shuttles which_ tokes the 
shuttle out of work. 

1.4. The Jhuttle;and pirns ~-d not in the limit of 
tolerances allowed and the dimennions are a_l tered by ma~~linillG 

and :tor these reaoons these shllttle~-6nd pirns ere removed 
from the clomping devices. 

1.5. The spring which keeps the pirn in shuttle axle loses 
the elasticity end the pirn daes not remain in the axle. 

1.6. The screw for steel or plastic accessories mounted 
on shuttles, pirna and pickine;- oticks are loosened,. putting these 
out of operation, 

1.7. Breaking of picking stick body. 
Above troubleo have sit;ni.ticant. e!!ects on the._,.consunption 

ot wood accessori!s per 1000 m otw~avingo end st the same tune 
affect edveroel.y the quality o! pr~ducts and tile produo-tivity. 

2. Main causes standi~s. at_ ~e ori&in of above troubles 

2.1. As regards the wqpcS ·apeoi~s, the necessary amounts 
ot wood materiel tor the pr~µction o! wood acoeasoreia cannot 
be easures and for this reas1m- tb.e monutacturing technologies 
specific to e3ch product oanat0t be established. , 

2.2. Minimunl teohnical norms (speo1f1oati,na) necessary 
tor selection. handling and p:rtJeesaing ot raw material are not 

.. 
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eatoblia}led and for this reason some troubles occar ei t:tt~I" in 
the manu!'octurinG process or in operntion Tillich ore costly and 
difficult to repair. 

2.J. Conditions for the stori~, air dryinr; and protection 
l:f scuntlinc<! ~=e n(:t D'"tisf~;ctory. Purthc::rr1C'.rc, the d'.".'y:!.nc 

cupcci ty (kilu dryi:!G) is not n•1tinf:!ctc•r.Y to rench t:1e w,intnrc 

content necess:iry in the proceas cf olluttles and other nccessories. 

2.4. ~teoviUG sections are not provided with air condi tic.ners 
which induce major variations of bwnidity. 

2.5. Ti1e Dost suitable wood species by product ossortraents 
and the economical oondi~i~na for the utilization of 1hese species 
for the production of shuttles, pirns and picking sticka are not 
established. 

2. 6. In t::~ pro due tion of loo:!.nates there Dre nc technic~l 

norms concerning the ccmdi tion of rgw rnaterinl, processi1;.g accu
racy, drying conditions. 

2.7. For,the process of wood material in the sections for 
shuttles and other accessories there have not been establinhed 
permissible deviations·0.11d tolerances and the control of compliance 
with these tolerances in various process stages~ 

In correlation with above deviations anditcleronces 
it is to be mentioned that permissible devietionQ~and choracteristioo 
of steel and plastic acoeeeories mounted c;11 shuttles are not 
established. 

2.B. The woodworking machinery system is at the level 
of years 1 60 (machines. for -individual operations \dth low 
speed and with processing accuracy depending on the skill of 
workers). 

2.9. In the produotion-·of shuttles and bobbins some oper'.ltiona 
such as sacdi11g and !iniabing are nCtt carefully. executed (sanding 
with o •:Laale granulatioll doea not provide su.tfioient fineneoa). 

2.10. The manu!octurine; tecimoloeiea nre cstebliohed 
without auffioient care tor the manual devices used in some hand 
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operotion:i. Furthermore, there is o lock of gouges for the control 
of equ!.pment operation and of to"l sharpeninE;. 

2.11. There will be ne_\}easary. to provide stores with air 
conditioners for the keeping ot shuttles till they are put into 

operat!.on. 

'·. 

• 
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Annex 4.7 

Nots concerning the structure u! production cost 

. 
I. Dnta supplied ~Y UTE on o5.P..l~SG 

Structure of costs for 1000 shuttles 
Raw material - shuttle blocks laminated~o.644 m3 51.540 dong 37.o% 

Auxiliary materials 
- steel accessories mounted on shuttles 

finishing lacquers 
- sendinr; paper 

tools etc 
- energy conswnption 
- wages (3.5 shuttles/8 h) 

- other expenses 

Total 
Income 

Total delivery price 

53.300 don0 38.3% 
1.250 dong o.9~ 

51. 5o done J. 7~~ 
a. 760 done G. JI~ 
---~-----~----~-~~ 

120.000 dont.. 

19.200 dong 
86 % 
13.S:~ -----~-~---~------

1J9,. 200 dong loo% 

II. Deta received in the visit of Viet Thang 

• The l:iminated shuttle blocks cost 
- The strips !or pirns - cost 
• The scantlinG for pickinc sticks cost 

- The cost for peeling log:> of species 
Anisoptera, Dipterocarpus 

- The cost o! sauttle consumption in the 
cost of cotton weaving products 

III. Specifically shuttle consumption 
per looo m cotton weaving products 

.Joooo dong/m3 
5470 donc/r.i3 
9o2o done;/m3 

·.)2'oo done/mJ -
1•65%. 

- Shutt:e al made b1 laminated shuttle 3.~ pce/looo m 
blocks 

- Shutt.le 1r ,.>orted 1.1 - 1.5 pcs/looo m 
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FROTOCOL 
ccncluded nt the headquarter ROl.ICONSULT-ICPil 

Bucharest today 06.04.1938 

?articipants: 
- Vietno~cse side: 

eQ.g. Do Van Gian - Specialist in wood accessories -
Union of Textile En~erprises 

eng. VU TR.Ol!G IIUAl! - !lannger of Shuttle Section -
Textile Enterprise liAll-DIHH 

~ P.omnnian side: 
enc. l'etre Grczuta - ROl:COI;CULT . 
er..:;. !.l~x~:!'!C~'-1 Tcrct":::escu - !'rl"'j~ct 1.!~r.a.:;e!" - IC:?!!.. 

ens. Constantin Popa - Specielist in woodworkitlb industry 

Object: Study tour of the two Vietnamese specialists for training by 

essiotinc; to. t!:e testinc of the seven species of Vietcm:1~se \"!c;c:d, 

in order to est::blish the nost spp::opripte ones fer nonu:fccturinz.the 
wood acccscc=ie~.f~~ textile i~duotry in Vietnam (sbuttle, pi=c3). 

The trAinins nctivity took ploce within the Rese~rcL ond 
I;esit;n Ir1stitute.!cr. ·.:ccd IlldU!:!try, ::3uc:-:a:rest obse:cvin.:; t!le fcllc-.-:i:::..:; 

proc:;r:;n: 

- delecction arri7cl in Buc~a~est: 06.02.1908 
- d:r~!tin~ :-Je~ tine;: .;.1c1.:cor:sULT r-md PlillD c.8 and o9. o 2.19ss 
- traininc aczsicns: lo.c2.1908 - 06.04.1998 baaed on tee 

att~ched t:rair.ir:.:; pro.:,;r~i:l w~1ic!: ,·:a~ drcmn up ~.r. accc:rdancc r1i th _the 
lab~r~t0ry tc~ta fc~ tc~t pieces cf the ~even opeci~3 received frcn 
1r1et,..,··~ ,·1if.',-f . ., .... c cc·.,t ... ..,ct "if"'"""'/nc 1c27 w ••• ..,, .. ~ ., ............ w... .. .. •-' .!.. .... , (..I '· • 

The t:-".lininz pro(;ror:i w!ls sequenced on the tc.llo\·1in.:; 

ectivitieo: 
- lecturin~ on different !ields specific to wood testing~ 

v1cr~D in c-rdu:' to detcr•.1ine all the v1ocd prcpcrtic:J. 
- atte~donce t.md direct porticipa'Lion in recearch \1ork.a 

held in tr.e 1n~t1tute laboratories in order to aettle the opprcpri!!te 
workability det,"l'ee of the seven Vlood species for menufacturinc of-.. 
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\'lC·Prl ~:cces!::cr:.c ~ i:: tc::C~d fc,. tt:.·:: tili:.: i::c!~ t:ry. 

\ .... . . ·- ' "' 

·· ... :··:.. ·.··-· ... l .. _. - o.J·- •·,1 . -... , ( .:· ... , \,.,: 

:::.1 :~ ::r;;·~ ::.:.: t. f ·::-:.ct. 

p=ctectic~ n~d ~r~~~~vutic~ c~ ~~cd 

i:::p::-o'.·t:~Je:~t cf ;-;red p:rc?c::tiE-3 ':Jy d~::~ific:.t:.ci.:, 

ir:pr-=~n~tic..~ ::::a fi~isl-!'i..r.~: 

- co~liti0~s for ~ocd processi=~ ~ua ~tte~e~~t t,.01~. 

~: .:~ : ..... -:_ :: ~. ::, ~ r:-r... _:- - ~-~ .-_ ~-- .. : f; :: :- ::· (' ,· .. 

t::c ~:.:·~ t resul "'.:-:; .- I t:· E: 

······ ... - ...... ·- - ~- •. -:.. :.. ( . .: -·-ii:-::1 ].) ~ .. " .. - . . - ::· . -_ .... 

te :;:-.: 

~~e ~r-'Ji11inc:; r:cr1:a r.e:rc;:! fr!.€~dly ::~le'! c'Jsc::-v!.r:;: tt.~ :.t:r:u 

3i!.: c: t!--.is p:-r ~::-:::-.:; r~e:-::ely t::i:? t::r.:rr. :.~c1~1~ :~ssi=d.l::itic:.-: :;;: t:.c 

tuo speciclis ts cf the r.~:.n p.ri~~cip1.e:s fc:r t::e a~lec t:.c.~ cf 

~p~~c~:~~t~ ~crC cpec:.c~ ~nd ~ccd ~~teri~l; ~ =pecinl :ttn:~t~r~ 

r;::s p:::id tc t:.e :::.:ii! t!":atin(; '.'iC.r'ks o:~ce::s::::4y tr e:Jt:.:;:.:1::.~:-. :;.::.~: 

:;elect t'·.c- e:..:.i:<:-·lc ·:Jrcd £!H':cif.-D cr:~ril.:r:.;:._, •::it:: t:.0 :.1:::.:: xc;i" .. 
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Crt. 
no. Spc~lf:ic"tttcn 

16·~ 

)tn!l- 'S3lL··i.t~"!u 

tit'{ Vl.lJC 
U3 $ 

---------------------------------------------------------------
! 2 3 4 5 

---------------------------------------------------------------
1. The'l'"rr\O-venti l.::tti":i er;uit'rent 

r.rr ·lr·d_n,.. :..i l~~ P ~-i 1'1-;) 
."'.C•!., ~ '."1 

2. 'l-.:-:i-;;.t;.nP!; ~"cir~11 l i_ ~ ~ ... '"?-;~ 
... ~ - ;' 

--; l zc 0 ': ~...:a-:·~: 12 '.'} h:£~):) :·~p 
-n~~iM't~ 40orc~: ~S'l to 
-::;~r-ci f'.ic ~j ~•.,.- .:"re:?: ISO c"'l~l/r.:2 
-he;iti:lCT li_JC:'\t 
-t'!"Ttnerat•u"''? C\f ~c,,tin~ 

at'T'?n t: i r; ooe 

-nax. • rort: i.n,.. .... i ·lt!1: ~ C' 1 r-
-!l h!l i~C! t'-\ i..d:I'\ :H <;: 1n-110 ""'""'! 

tO:'> 

-~~~e~ ~~ c~tt~~ <;~ifi~lc:SO~O rn~ ~r.~. 

4. -.:-,,nr c;i~ ... ..,,,,11~1.,,,. .... ~"!in~ 

-r"lx.··1r.i..-!.:i"tq ···~ ~f;~: l '' ~ 'T 
-.,1 n. •·•or': tnl"! t :1 i cl\. n~c; o;: 111\ ..,'Tl 

-!;pr:?~:l ·of cuttnr sri'l·l b: 6000 r'.'1r' ~C"!:?. 

s. q~inil~ ~oul<lcr 

-'"''l;-:. :'"1011 l:; i.,..., t ~1 ! ~,~!le:?~:;; l 'lO ,....., 
-~".\nl.:li11r. ~~!:1·11~ :~h. :~5; 3'1~ 

4 n ~.,, 
-s~wi of !'1o•Jl~lf."t,. c;~,in·!lc: 
3Q00;45~0;61)1)0 lnd qol)~ r~~ 

6. ~outc,. 

' -str0t:ke of'. e11 tter ~nind le: 151) ~~ 
-:J;lC'lc'l ~f cutt'?r :rnindl11:l80'lOr:'r Z'C°'?• 

12 

1 115000 

1 12')0'l 

1 750(H) 

2 35000 

1 14000 
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--------~-----~-------------~---------------..... ----------------~-1 2 3 4 5 

--------------------------------------------------------------..---
7. Autamatic wood turnin9 lathe 

-max.lenqth 1 900 nn 
-max. diameter:210 PD 
-speed of snindle(variable): 

1soo,2000,2soo,3ooo,4000 ~in pee. 

8. Borinq machine 
-max.hole diameter:lSO mm 
-travel of table: 200 mm 
-drill speed: 5000 rpm pea. 

9. 'l'vo belt dry sander 
-dimensions of sand belts: 

3900 x 120 nm 
-speed of sand belts:28 m/min. pcs. 

10. Different control device for 
checking the quality of pro-
duction global 

11. Transport means (forklift, 
trucks,roller conveyors, 
carriages, others) 

12. 'l'estin9 equipment(-aniwrsal 
machine for testinq,semiauto
•tic technical ballances, 
psychrometers, micrometers, 
and others) 

1 25000 

2 6000 

3 9000 

12000 

8000 

15000 
----~-------------------------------------- 4-----~-----~---~--~--•-" 386000 

--~--------------------------------------·-----------~-------~-------
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TECHNICAL DATA P'OR SOLID WOOD SEMI-F,.!SITED PRODUCTS 

~R SHtrrrLES AND PIRNS 

Bxecutitm. '!he solid vood 8ellli-finished produets for 
shuttl~s and bobbins are made only of round trees having diameters 
of 30 - 80 cm and length over O. 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 a frcm the gro11Dd. 

'l'he round wood is ccntinuoasly transported from the fel
Un9 area to the •em-finished product sections,to avoid vood 
degradation. 

'l'he 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) to 
assure the ~r•r wood cmditicn daring the transport to the place 
of wood con~rsi!JD into semi-finished products. 

The semi-finished products shall be sawn on,saws havi~g 
radial and semi-radial cuttinq. 

~ lcngitudinal opposed faces of semi-finished products 
shall be parallel and planed perpendicularly to the longitudinal 
faces. The t14lviations from the face parallelism is allowed for ·· 
max. 2 mm. 

The protecticin against funqi and other insects shall be 
made by chemical substances (xilotoxine)immediately after cutting. 

Af1!8r cuttinq, to avoid cracking,tbe semi-finished pro-= 
ducts are coated with a paraffine film on the end faces, on a 
length of 20 mm from each end. 

The aellli-finished products for shuttles shall not have 
. . . 

defects over the allowed onea, specified in victnamese •tandards 

, to be drawn up. .. 
!be 4lmenaianal qualitative condit:ion• of the send- ·

fln1ahed proc!uota (acantlinga an4 •trips) for shuttles and 
.......... 

I ' 
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pirns shall canply C0111Pulsorily with the dimensional qualitative 
conditions of the finished product. 

'l'hese conditions are specified below: 
a. Qualitative conditions: 

----------------------------------~--------------------~--------4 .... 
Defect 

~~r.->~ssibl~ conditions 

Semi-finish~1 nroducts 
for shuttles 

Semi-finished products 
for pirns 

--------------------------------------------------------------------..-1 2 3 

----------------------------------------------------------------------Colours -allowed,2 ITllll deep no 

decoq>osition 
- ditto 

----------------------------------------------------------------------J:nclined 
g1!ain 

-allowed on the radial 
sect-ion, only on an 

edge 
-accentuated local de

viations of qrain not 
allcwed 

-grain pattern is not 
considered defect 

- ditto 

- ditto 

-grain pattern on a lenqth 
of 22 Diil is not considered 
a defect 

~-----------------------------------------------------------------------Fissures -are allowed max.2 mm 
deep 

-ditto 

~-------------------------------------------------------------------re ,Sprinq and 

bend 

-allowed,max·. deviation 
5 lllll 

-max.deviation,2 mm on a 
lenqth of 220 mm ... _ ..... ________________________________________________________________ ___ 

· _ Wane -allowed,t;";ax. lenqth 75 111n -all°'·1ed,max. length 180 mm 

From each end 
-on the all edqes -an a sinqle edqe 

On the condition not to reduce the sawn side 
of faces with defects with more than: 

12 - 5 -
which i• left,reducti'Xl 
i• performed on each 

face 

-·~~~-..--~------------------------------------------.... -------------------
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_._... ..... ~ ..... ~----.....--- __ ....., __ .._._ _________ _,__._....._._... __________ ~~--
1 2 3 

~--...-_,_---------~------...------..._~-----~-----...... ---------------------
SavinCJ traces AllOlfed an the canditlon no to r8du<:e the 

piece section 

-----------------------..-------..._,-----------.........._---------------_._,---~--
other defects -are not allowed -are not allOlired 

--------------------------..--------..... ------------------------------
b. Dimensional conditions and shapes 

'!he solid wood semi-finished products for shuttles 
and bObbins are parallelepiped shaped' they are usually sa~ accord

ing to the followinq tablei 

_ _._, ______ ,_,_ ____ ~--------------------~----------~-----------~------.. 
Symbol 
of semi.
finished 
p.c~~-~ 
(size) 

Length 
Rmd.nal section 
n• 12-15t 

width thickness 

Section green state 
U=SO' 
widt:h thickness 

------------------------------~--------------------~-----------------
s 1 380 55 55 60 -60 

s 2 420 60 60· 65 65 

B 3 - .t40 60 60 65 65 

s 4 460 65 65 70 ft 
s 5 500 80 80 87 ·•1 
s ' 560 85 cs 92 9·2 

s 7 600 80 100 85 106 

s 8 650 80 100 85 106 

-------~-~--------------------------------------------------------~ 
NO!B i Tbe di•naions of the above •ntioned semi-finished .products 

-~ dimensionally correlated with the dimensions of .tfW 

.. shuttles. 

'!he semi-finiahea products for pirns of solid. 
wood are made havinq a cross secti-an of 32 x 32 mm for u • 12 - 15• 

respectively 35 x 35 na in the green state and lengths of 391, .COO, 

500 and 700 nan. 
•arB s The dilml8iOD• in the green state are increasecl with~1:1ra · 

09er-dimension• for shrinkage,eatabllshed for eaoh 4'1-1••· · 
.. 

Adld••ible deviation• of thavood dimaneicns,qreen ~· 

- OD len9th ! 20 -
- aa width and thiakne•• 1 • 2 -- , _ 
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1. General 

17 ·. 
J 

TECHNICAL_ REPORT 

t. Specification : Bibliographc"l s<'.'arch on \VOro species occuring in 

Vil't1 amcsc fon .. 'sts 

Scan:hcr : 

Indicative 

Code : 

Base: 

ROMCONSU L T-lCPlL 

UNI DO PROJECT DP /VIE/80/027 

86/37/RK 

Contract between Ul\"100-Viena and ROMCONSUL T

Bucharest 

This bibliographical SC'i!rch has been drmvn l:p for pr<'sclccticn c•f wc-Nl 

species occt:ring in Vietnamese fcrests and suit.Jbk fer the production of '"OCd 

acccssoric~ tc be· t:scd in t...-xtilc irc.'1.;stries (shl:ttlcs, n·cls, picking stickf). 

ThC' claboratic1n of this eearch is based on : . 

- speciality works carriec out worldwide 

- speciality works carried out in Romania 

- searches c:f ROMCONSUL T-1CP1L on various tropical woods 

- data concerning Vietr.amese forests, supplied with the inquiry 

NV P. 86/2 

For th" ebovc pµrpose, respectively the. preselcction of wood species 

suitable for produc tic r. of accessories tc !Jc· i:scd in textile industries, the 

folkwing aspects have been studied: 

- conditions of raw material required for l rodt:ction of wood acccsscrics . 
- wood species available in Vietr.am v.ith properties ensuring the pos-

sibilities for taking ir.tc acco~nt of these species for producticr. of 

•vo0<l accesscric s 

- analysis by compnration of these species with other species growing 

in Europe and used for prc·duction of wood accessories. 

11. Ccntcnts 

Wood pieces for the producticn of accessories required by textile 

industries shall hav': paralJclcpiped shape ar.d variable dimensions corresponding 

to the specification of sai~ J'~cessorics. 

: ' .• I'~'~ ?t:.: :rn '"'" , •• 
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For example, thC' wood pieces for the production of shuttlC's and pirns 

shall have the following dimensions (MC = 15 - 18 %): 

- lengths : 370 - 650 mm, permissible dc,·iation !. 20 mm 

- widths : 55 - 85 mm, pcrrr_issiblc <icviation between+ 2 and -1 m::i 

- thicknesses : 55 - 100 mm J permissible dC'vfa.tion wtwccn +2 arc.~ -1 mm 

The wood pieces for th<' prodLction of accessories will be obtained 

by radial (accepted also partly semiradial) conversion of timber. 

These wood p~eces shall ba·.re lopgitudinal surfaces parallel or:C' another 

and the ends cut perpendicular to longitudinal edges. 

The wood shall be sound, with homogeneous structure ar. uniform den-

sity. 

Defects permitted shall be : 

- stains : allcwed to m .. x 2 mm depth if r.o decay is observed 

- heart : not allo·..v~d. 

- slopping grain : all~.wed in radial section if not passes frc·m a11 edge to another 

- fissures -: allowed in max 2 mm depth 

.. wave_s: allowed in lirr.ited number ~n zcnes to be removed by procPssing 

- knots: net allowed 

- cracks: not allowed 

- inbarks: not allowed. 

Wood fer production of accessories must l·e dry, protect<:-d a£,c:inst detc .. 

noration of any kind and. shall be stored suitably for keeping intact the din cnsions-· 

and quality. 
oketch of 
-'f 

Herewith are attached a piece of woo<l to be used for prodcctkn of 

accessories (annex 1) and a shuttle (annex 2). 

The preselcction of Vietnamese wood spc·cics is based or th~"? data 

. npplied in F AO Assistance for Forest inventory and planning - report of 

Mr. B. Ronet. 

,. ' From this work it results that Vietnamese f,-,rP.sts include more than 

. .. l/J commcrcio.l species (~ee annex 3). A large numbc.· of thC'sc species are 

softwoods not suitable. for production of wood accessories. 

.;· 

... ' 
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The search has taken intc i::onsideratio11 only si:.ccics _of qualit_y clu~s 

NC. l, NG. 2 and NG. 3 (sec ann<:'X l.). 

Fer a nulllbcr of 16 species WC' have drawn \.P data sheets (annexes 5-

20). 
.At tl c sam'-' tinll~,, we 11<ovc ~rawn up clata shl•f•t:-; for tWl"' Eua·'-"IP'-'~:t'. 

we:•()() s1~cics used on the production of ,.,.ocx1 accC'ssorics (an1 '-°''Xl.'S 21 anti 22). 

A1-..alysing the date in these sheets and in the studied works the 

following conclusions can be drawn: 

- Vietnamese forests like other forests in Asia between 10° aP.d 20° 

North latitude are characterized by a multitude of spcci~s of which only a 

small number (abo~t one third) are commercial wood. 

- Trees of these species are tall and large in c:~iamcter so that stems 

can be us~ .. d on a Sl!.fficient h.•ngth. The fctling can be made mC'.::hanical with hi gt 

economic efficiency. 

- A sensible a.inoi:nt cf .trees in these forests arc Dipteroc<:1rpacc;ic 

which is st1·ongly representeC. on world markets. 

The Difl!!rcarpac':!ae has & large number of sorts and spe-:ies 

differentiated by geograptic area and gcolcgi -:~- climatic conditicns which 

make difficult tQ. e#)tabh.sh a:r. unitar treatmcr:t c.r.C:: consequently these species 

must be used cousiderir.g the conditions for eacl: of them. 

As an cxampl.c '"'c can show the differences bctwcer. densities for: 

Lagcrst!o.c-mia 

Parashcrea. 

Diptcrocarpus 

Vatica 

Hope a 

- from 500 t0 800 kg/m3 

~ from 450-~ 630 kg/rr3 

from 6LlY to 915 kg/m3 

- from 660 to 105C kr,/m3 

- fro:n 700 to 1100 kg/m3 

3. Th~ ~reselection of Vietnamese wood species is carried out l-y 

comparation of ~ocd properties with the European ~pecies r.ised for productior. 

of \vood acccsse>rics required by textile indi.:strics. 

"1f C ~' l'f,tl ·t7 i.I !U 11011 1•.C 

The analysis is based on the follcwing elements: 

- macro and micr"scopic irtcrnal wood structure 

- physico-mechanical properties 

- natur~l and anifidal drying conclitfons 

- wood worknLil i.ty 

- actual utilization. 

• 

! 

• 
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Based or. the above considerations the following eight wood species 

(grc-ups) arc preselected, namely: . 

.. Diptcrocarpus ~latus, dicry (chcruing) {Tro, Dau) 

- Hopea adorata, H. Sp. (merawan) (Sdo, K .cn-Kicn) 

- Vatica tonchincnsis (rcsak) (tau, lau-tau) 

- Dalb('rgia , cC'Chinchin"nsis (indoc~focsl'.' rC\sl'.'woo<l) (fr~c, trac-lai) • 

- Lag""'rstrocmia caliculata, L. Flos (lmrgt:r) (L:ang lilng) 

- Sindora cochinchincP.sis (scpctir) (Go111ot) 

- Dialium cocMincbncnsis (Xaoy) 

- Sagcral'a elliptica (chooi) (sang may) 

The five species for.searching and -testing will be selected from above 

species based on the ar.Dlysis carried cut fu rtt er by specialists !µ Vic~n~ .-

IPC:.M.C·S t•l·t11J.?111111<1 .. s 
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·UST 01; CURRENTLY AV Al LADLE TiMBEI< 

SPECIES IN VIET NAM 

ltcm No. Ll."Cal ranw Uotanic al nam~: -------
l. Bar.g Lang Lagcrstromia loudoni- Taijm 

2. Bang Lang Nuoc Lagcrstromia flos- Re!-~ional-Rctz 

~- Binh Linh Vitex pubcsccns - Vahl 

I. • .... Cans; Lo Betula anoidcs - Buch 

s. Chai Shorea vulgaris 

6. Tro Shorca atrincrvosa 

Cho Chi Parascl:crca stdlata-K u ry 

~ ' . Dau Dipterocarpus sp. 

Dipterocarpus ale tus 

9. Dae Song Nang Dipteroc::irpus dyeri-Picrrc 

10. Mai-Don Pthcrccarpus 

. 11. Gic Gai Castvnopsis chincnsis-Hnncc 

12. Gic Cai Eac. Be Ca stanopsis tanki r ens is- Seem 

13. Goi Ncp Aglaia gigantca - Pellegrin 

14. Goi Tc Aglaia sp. 

15. Gu Mat Sindora cochinchincnsis- Eaill 

16. Hoang Dan C ia Dacrycaum picrrci-lhck 

17. Lau Tau Vatica cochin. 

18. Lirr. Vang Peltophorum tonkmcnsis-Picrrc 

19. Long Mang Pterospcnnum 

20. Mc P.!1.a.nglictia conifcra - Dandy 

21. Muonf, C<•Ssia sp. 

22. Muon& Den Cassia simca - Lanik 

2..1. My Lysidica rhodostcgia-Hancc 

u.. Sang Sapindus oocarpus 

25. Sang Le Lagcrstrocmia calyaclata-Kur 

26, Sa11g May Sagcraca clliptica 

27. Sau Den Hopea odorata · 

28. Kicn-Kicn Hopea fcrrc~a 

29, Gia-Ti Tcctona grandis 

• f ' .... ,.,,,;,1 .'If •1110 ··" 
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ANNEX~ • 

A.Tl J: T nam£ :.._ 

Bungur 

Leban 

White Merati 

Bal au 

White Scrayu 

Che ruing 

Burma 
Pad auk 

Tasua 

Scpctir 

Rcsak 

r 

Chooi 

Me raw an 

Ci am 

Teak 
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Item No. Local_'!!!_~ 

JO. Thi Rung, Mun 

31. Thong Ba La 

32. Thong Nan~ 

33. Thong Nhira 

34. Tram 

JS. Traw Hong 

36. Tram Trang 

37. Truong Mat 

38. Vang Tnmg 

39. Ven Ven 

40. Xoan Dao 

41, Xoay 

42. Cor.g 

43. Dao-Leo 

44. Mit 1\ai 

45. Cam Lai 

46. Gort Uoc 

47. Cam Lien 

- -------·----- -- - ., 
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Bottmical name 

Diospyros 

ATIBT name 

!l:t:tic Noire 
d'Asic 

Pinus kcsiys - Royle 

Pooocarpt1 s imbricatus-Bl 

Pinus rr.<:'rcusii 

Mela lcuc a l C'UC andc n(l re r.1- Linh 

Canarium sp. 

Canarium all::um - Racusch 

Paviesia 

Endospcrmum sincnsis- Bcnth 

Anisc.ptcra cochinchincnsis-
Pierrc Mcrsawa 

Pygct•111 o.rborcum - Emil & }. u 1·z 

Dialium c.ochinchincn5~s-Picrrc Xaoy 

Calophyllum Bhtangor 

Tetrarnclcs nudiflora Binung 

Artrocarpus Keicchmg 

Dalbergia c<'d:incbnensis Palisandru 
indochinez 

lntsia (a!'zelia) Merbau 

Tenninalia Laurel indian 
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Gr. N.G. I 

Gr. N.G.2 

Gr. N.G. 3 

Gr. N.G. 4 

Gr. N.G. 5 

TIMT3ER CATEGORIES 

Luxurious species (class 1) 

Sindora cod:inchincnsis (Gu irat) 

Very hard and hard species (class 11 and 111) 

Hopea odorata (Sa~ <lon) 

Lager stocmia (Barg lang) 

Vatica ccchinchinensis (Lau tc:u) 

Vit~x pubcsccr.s (Birth li1th) 

Pavksia (Truong mat) 

Medi'.lm hard an<l red s~cics (class IV, V and VI) 

Euger.ia sp .. (Tram) 

Diospyros (Thy rungX?-lho noi) 

Ptcrospr.!rmum (Lon& mang) 

Dipterocarpus alatus (Dan rai) 

Shorea vulgaris (Chcd) 

Anisoptera cod.inchincnsis (Ven vcn) 

Other species (only fircwcod) (class Vll an<l 1/lll) 

Ur.known species 

11 
a 

ANNEX 4 
• 
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ANNEX 5 
Crt. BIBLIOGRAPHIC SEARCH OF THE PROPERTIES OF THE MOST 

no. COMMON SPECIES OCCURI~ IN THE VIETNAMESE FORESTS 

1 
a. Botanical name: Lagerstrocmia Sp.Cal,:.~ulata Kurz, L. Flos Reginae -Retz, 

L.Specicsa 

b. ATIBT name: J\ur.g\,r d. Local tiaml~: Bang-Lang 
c. Standard name: Bang-Lang 

2. General d~~cription: Large size wood, Stl"m with ~roOVl'S an<l swclli11gs, 

sapwood and h""rtwcod differentiated by species; li¥,ht g1·cy sapwood, light 

red heartwood' reddish brown, visible growing rings, strai~ht ~rair wood' 

often wavy or knitted; grain structure from fine to rouf,h depending O!l the 

size of glossy pores, decorative aspect; alike to nut tree, cak tree or teak. 

3. Pl-.Jsico-mechani:::~l prcperties: 

density: R1r-=550-800 kg/mJ ; R •. ,;• l'~ 
:> SOO kg/m3 v 

tensile strength . -

bending strength : Ri ... 92 MP.:-. 

she<.ring strength: -

hare ne s:.: -

4. ~·_x~<!E,c;.~: 

shrinka&l" iJI:(: ~wdling ratio: 
IT·edium I = 10. 7 % 

0... v 
compression .strcngtl:; R .. s:SO MP a 

Ci·' 

moohlus elasticitJ; E ,.. -

splitting resistance: -

Natural han.~:-.,~~s: high enough; sap~·ood is easily trec:;t"·'~ ''ith preservative 

-..·bile the heart woo<l is not. 

- Slow and difficult natural dryirg; trend to cracking anc ceformation. ~·-

- Artificial drying: rt:'~uir~s special attenticn 

... Workability; appropriate for stcaitht grain wood; for sawr. timber cross

cutting, log stcc.mit'g is recommendc<! tc an•id defocmatior. 1nd cracking; 

bendirg <lftd N•sy screw and glucinf, assqmbling, lacqller and paint finish

ing without any difficulty. 

5. Use: 

Manufacturing of veneer, furr;iture, indoor· arrangcr.·ents, doors, windo..,·s, 

ladders, floorings, parqactry, ship buildings, w:iggons, cur to<lies, barrels, 

cabinets~ handles (tools, household .itcma,. roof framings, bridges, cross

membcrs,weapon stocks, sport sticks, tul'IMMl- woorl elements, panels for ~lee-

,; ;. '•·<.. ~ M. •••-,
1trlc"arcompon11nts mounting; it correspolMl#·t• the ranac of utilization of. teak 

• I 
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ANNEXb 

Crt. mnLIOGRAPJllC SEARCH OF THE PROPERTIES OF THE MOST 
110. 

I. 

') 

COMMON SPEClES OCCURll\'C IN THE VIETNAMESE FORESTS 

a. Bot.:rnical name: Shorca Sp., Shon'a \IUl&ar!s -I'io..'rr ... -

b. ATlllT name: V.!l-1ite Mcranti 

c. Standard name: -

~~!:~!..~l ... •!'"c ri pt i1.."'n: 

d.-Local ramc: Chai (Shore<: vulg.) 

White sq·.w00<l, white bn.,v.n hcartwoo<l up to brc_y n•(.!, with gk•ssy st1i1~-~; 

medium hard-"11.·cod, with straight ~rain but often with wavy and knitted grdn, 

conferring decorati\'C a~pcct, medium '1.ll<~ uniform srain str1:cturc. 

Physicc-rr.ecl:anical propcrtiC'5 (fer Shorca vulg<F! ~) 

cicnsity(for u .. 12):<.!.= "?t'(• kg/mJ shrinkabc end swelling ratio: 

ter:silc strength: Rh1= 2. 9 ~Pa 

bending strergth: Ri = 155 MPa 

she.iring strength: Rfp 8. 9 MP a 

hardness Qank~) : -

Qt!t!·r properties: 

.. " ts ... 7. s % ; " v "' 13. 5 % 
compression su·e11gth: F.cpa 60 MP a 

modulus ela&tici.t}: E= 12f.OO MPa 

splitting resistar..ce: .J 

Mccl ium natural har<lncss, green sa,?wocd is attacked by blue stains and 

insc::-ts, wecitl-.er non re.sister.t; sapwood is permcab)(~, hartwood is not 

i:c rr !Cable; 

- appr~priat~ natural drying, dcffectlcss 

- difficult to be processed \Vith cutting tools ~e<!ring quickly th~ _sharl ucss 

because of the silicon content, good cross-cutting ir.tc \cn...-.cr cv~n after a 

rl•ch1c.ed :hermal tre<:.tmcHt, good nail and sere~· assembling; gh.<.•ing and· 

finnishing without difficulties. 

5. Use: Mnnufacturc of decorative \'CllCCr, cspcC'ially for v!y11.-ood, fonnworks, 

wagr,ons, containers, interior veneer (in furniture producticn)tdoor-s and 

windows, floorings, roof fr<•r ings, columns, ship building and boats, car 

bodies, barrels; resin is utilized for lacquer prcparatiC>n. 

• I.~ I 'J:; I '•I '"' , •·I( 

• 
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-ANNEX 7_ 

Crt. BlBLIOCRAPHlC SEARCH OF TIIE PROPERTIES OF THE MOST 

no. COMMON SPECIES OCCURI~ 1?\ THE VIETNAMESE FORESTS 

1. a. Botanical name: Pu.ra Shon•;:: Stcllata- Kurz 

b.ATlBT name: WhHe Sc:raya 

c. Standard name: -

2. General <le~s· it·tion: 

d. Local name: Ct·c-Chi 

14 

High size wood up to 16 m height, fl JOO - 150 cm, sapv.0oc scarccdy 

diffe.-er.tiated from hcarhn•c:xl, light-bro'li n-pink, tinted; straight grain 

wood, oftcnly knitted, providing decorative st•:ips er. radial section. 

Rather coarse and uniform grain structure wood; contains gurr.miresins and 

intracellular chanels. 

3. Physico-mecb.nic i11 properties: V:.1-:-:;.; 

density: (d) = 4r::IJ ••• SL.0 ••• 630 kg/ .1~ 
(780 c•cc. to ATlBT) 

tensile strer.gtl : medium, alike tc· 
African mahogany 
be:nding strength : medium, alike to 
African mal?ogar•y 
shearing strengtl1: medium, alike to --·, 
Afi'ican mahogany 

hardness(Brinell): rr.eci11n1, alike to 
Mrican mahogany 

4. Other e~t.S..rsties: 

shri11knsc and swelling ratio: lc'li· 

compression strength: rr.cclium, alike 
to African mahogany 

modulus elasticity: -

splittir.g resistanc<~ : mC'd.ium, alike to 
African mahogany 

Low hardness (when green is ft.:n&t and insects atttchcc proaucing abnormal 

tints and black gslleries; easily cured with preservative£. " 

Cood natural dryirg; careful arficiaL'1rying; well hand and mC'chanical worka

bility; appropriate for veneer peeling-<lfter intensive !t~aming; very slight 

her.ding; .well nail end screw assemblir g; easy glueing and fii ishing. 

5. Use: 

Mainly for plywood manufacturing; us~d for standard and ~rio<l furniture, 

doors 1 windows 1 panelings and pa•qt«?tl'.) 1 light roof frame, indoor arrange

ments 1 rcpluces t~ak. 

11'<.: M. C'·~ lllll·~T:l """"'•'• 
I 

, 
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Crt. BlBLIOGRAPHlC SEARCH OF THE PROPERTIES OF THE WOST 
no. 

1. 

COMMON SPECIES OCCURil\C IN THE vlETNAMI·.SE FORESTS 

Botanical name: Diptcrocarpus Dycri I'icrrc, D. Spp. 

b. ATl BT name: Chcruinf. forcvious 
Yang) · 

c. Standard name: -

d. Lc•cal nnm ... ·: TRO r\orlh (1wrth ar•·•~ 
·and DAU South (south arc.:;.) 

2. Cl'1:cral d ... •scr~~~~: 

L<trgl' siz ... • wocd '' iLh h · SO m, ~~ = Sl'. 150 nun wilh slrai~lll ~i...-111. 

Sapwood slightl~ difforcntiatccl from hcartwooo which is pinkish brown or 

r('<lish brown bccomin~ dad in air; seldom with darken strips. 

Wood with strair,ht grains seldom poor knitted, coarse but even grain 

structure; rarcl.> , .. ith <lecorative aspect. Sweat out f,On:my resins at the 

leg ends,morc abur.dcnt in the sapwood. 

J. Physico-mccbmical properties: 

cl ...... nsity:(d)~ 640 ... 733 ... 915 kg/mJ 
(for l' = 12 ~n 

tensile strength: Rtp= 9. 2 ... 120 MPa 

bending strength: Ri= 154 MPa 

shearing strength: Rfp= 9. 8 MP<: 

. hardness:(Jar.ka_, trctt J cross)= 
= o4 1':1Pa 

4. Other propsr~~s..:.. 

shrinkage and swelling r< Lio:( ) 
r= 6. 6; t; 12. J ; V= J 8. } % 

compression strength: Rep= 63 MF a 

modulus dasticity: E=lJ.SGO,MPa 

splitting resistc.ncc: -

Natural hardness: ~pod for hell rt wood ard even for sapwooc i1 d ~y condition; . 

poor fc.r sapwood just after frlling;mc<liurr resistant to xylophr,gN:s fungi; mc

d.ium resistant to weathC'r; wdl impregnated. t'ifficull natural dryi11f. -;.·ith 

trend to crackir:s:, at tli~ -~nds. Artificial 'drying is goocl bt!t gommy resincs 

ap)"-.''r• on the surfoc~s. 

Difficult Sewing because of gemmy re sines an<l silice. L.:·q~ time steall"in,R 

is required before pC'eling; mean \l.'uq:i1 gs; easy assembl inf; li.) 1~nils and 

screws. For fi11ishing it requires a previous trectmcr.t at 82-88°C d1.1rirf, 24 h; 
the dust produces dermatitcs and iritations. 

S. Use: 
Large utilization for buildings (pre:;e1 vated or not preservated) roof framings, 

bridges, piers, poles, sleepers, pit props, floorings, ladders, windows, 

pannclings, boats, waggons, car bod.)', period furniture, cultural items, wood 

turnings, cabinets, handle~, kniv-es, gommarcsincs ar'<' sold as ~orjun (bolao, 

.•.. f:lei.ng 1;1scd for stuffing of beets and for medicines. 

• 

• 
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Crt. BIBLIOGRAPHIC SEARCH OF THE PROPERTIES OF THE MOST 

no COMMON SPECIES OCCURING lK THE VIETNAMESE FORESTS 

1. a. 13otanical name: Sindora Sp., S.C0chinchincnsis - Baill 

b. ATLBT name: Sin<locr(prcscntly 
Sepctir) 

c. Standard name: -

2. General ck~cription: 

<l. Local-name: Gu, Gcrnat, Go 

Large size wood h = 30.- 40 m ; (j = 60 - 120 cm \\'ilh straight •. cylin<lrtcal 

stem. 

v.'ide sapwood, brown grey or light grey, and heartwood rcdish brown, coffee 

tcintec brc•wn with dark brcwn strip.s having <lcccrath c aspect. 

Visible growing rings; 

Straight grain, seldom lightly knitted , fine even grain structure, without 

glcss, oily touch, swc3ls out oily substances··at surface. 

3. Physico-mcchanical i:ropcrties: 

density: (d)= 700-890 k~/ ir.3 
., 

Tensile strength: RtF = -

(U = 12 %) 

shrinkage and swelling ratio: v= tO 
12.9 % 

compression strcr.gth: Rep =45.4 .l\\ra 
•.. 70.4MPa 

bending strength : R.i = 98. 5 ... 179 MP a modulus elasticity: E = -

shearing strength: Rfp : -

hardness (Janka for U= 15 %) 
HJr=SO M.Pa; HJtg =53 MPa 

!:,. Oth!?r properties: 

sp!itting resistm;ce: -

Natural low-hardness; sa.pwood severely attacbed needing preservDHc n; 

heartwood heavily impregnated; ru.pid air drying withct:t defects; the sawn 

timber 37 .5 mm thick is dried well in nc JT1ore than 5 months u11der conditions 

e:xisting in Malaysia. Good workability with any type of tools despite of ravid 

v.·earing of cutting cdge.s. Darker wood rec;uires higher 2ffcrtrs. Veneers arc 

produced easier by..pecling. Sliced veneers have trend to crackir.g. N;iil and 

screw assemblings are Slrong enough; reduced v. n;·pings; ea!iely finished but 

with p0rc filling, problems scld.Jfu arise with olcorcsine finishes. 

5. Use: 

Mainly for furniture production, plywood, doors-windows, floorings, indoor 

arrangements, radio and Tv C'.abirct, trays, brush covers, frames, stick, 

shelvings, structural timber for medium loads. 

11'(. \f ('.:\ 1fll1 '1;;1 . .!1101111••x 
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ANNEX 111 
Crt. UIBLIOGRAPillC ~EARCll OF THE PROPERTIES OF lllE MOST no. 

COMMO;~ SPECIES OCCUl?I;~~: 1:-: Tiil: VIETNAMESE FORESTS 

I. ;:t. BN.:mkal n.:unc: Sagcra.c.-i Sp., S. Elliptic.:t Hook 

b. A Tl I iT n.:1m(•; Ch'-"''-.,i 

c. Sta111lan.l n.:tm(•: -

2. C(•iil'r.:11 dl·sch?1ti, ... r·: (fer \·.1rk·us .s!'''Lil'!- .:-r ~ .. ~!•'r.i,·~1) 
l\h•diun: SI/\ .. ' \\ ._-.... ~ .. ! ~ \.~ l~; · - ~(l ..:.: .• 

Sa1l\\·,"'0d li~hh'r tL~ill hc.-irih\''-''-"'d, ydlo\\·-tint,•d, li~ht b·own up h.' liliv'-' -
yello\\', grccni.!=h hr'-"'\\· n yello'L 

Straisht ~rain \\-. .. "',-..J, mc<.!iuir _Gr.1in structure up to coarse grain , wi1hout 

smell and taste, ~lossy, on the r.:1<lial section. 

<ll'llSit~ (d): :)J() ... ~~:-0 .•. 920 k~/ r:;J 

tensile strci:gth : Rtp '"' -

bending strc1!gth: Ri =- 106 MPa 

shearing strer.gth: Rfp'"' 

hardness (Janka) : -

4. Othc>r proper~!: 

shr!r~k.:i~c <til-i => _,_.l'li1n;~ r.:rti'-1 · l'c· I .L; 
-'\,fg"" 2.J ~; 

compression strength: Rcr,~ L9 MPa 

modulus elasticity: E=IG,500 MPa 

splitti11g rcsistnnc~: -

Gc•c<l hardness on dn· ''"o<l; .:iml poor h.:irdr.css ._-,n the grc'-"'r. sapw'-10ci, low 
\\'l"'<"lth(~r resistanc~. 

Easily cu red with pre .sc rv .:itb·e s. 

Natural drying - slowly .1r.d c!'-"foctlcss 

Worknh1c ,,·ith any type '-if tocls, appropriate fo,- vcnc~'r P'-'cling; 1.."<sy and 

resistant r.oil and screw asscrnLling; \\'Cll 1rtcqttl_'J' •rncl p<tint fi··i.shi11g. 

5. Use: 

Munufocturing of m•1tcl:~·s( b<'x .::11c.l sticks), plywood, c11S'-"'s, sh<'l'Vings 

packing box1..•s; office and drawiri~ articles , reels crnd tcys. Used in build. 

ings for structure clcmcnrs under m'-"'drnm loads ;1nd floorings. 

Heavier wc-od intended fo1 src•r! articles, scullb t.ncf bouts; replaces rr.Hpplc 
... wood. 
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Crt. Bll3LIOGRAPlllC SEARCH CF THE PROPERTIES OF THE MOST 

no. COMMON SPECIES OCCl'Rl~G IN THE VIETNAMESE FORESTS 

b. ATlllT naml': Mcra,,·.:m; G1am 

c. Slan<lartl naml': -
d .L\.'\Cal name: S.:10, K il'11- K il'll 

2. G .. •1wr~ti d,·~-:.c~.i.~ 
- Medium siz'-' ,,.l. ... l1d ~1 lX.~ - ~\'en: 

- Sapwood - light_\ di .. ~"-! !htrr""'''., sli!-:htly diff,•rcnl as to hc.:1rtwo.xl - Jark 
yeJlow up to dark br'-1wn 

- Wood with.straight gr.1in, fin'-' &rain structur", hon:og'-'ll.'.!Ous, rath1..'1· high 
density. 

den.sit,,- (d): /<l0-~50-111.'(' ~;._:,':::3 
(h (' ll V ,:.; \\' l.1\:Xl ) • 

tcnsiJe str~ngth Rtp = 262 ~~Pa 

lx?1:ding Slrcn£th Ri = i6j .\~P.:i 

shearing strc:'1gth Rfp = 17 ~tPa 
hanlncss (Jank;,i- Brir:dl) 
JIB cn·~s = 97; rd= JO; tg" ~O MPn 

L.. Other p1·crerU.£!: 

shrinka .• ~c and S\n.'liin~~ r.it io 
.;J"rd"' 4.2; lg S.2-~1 .G;_.:,·-I~.l.~-13.~~:. 

corrprcssion strength Rep ~- 70 MPa 

modulus duslic ily E "' I 3, 70C• MP a 

splitting rcsistnncc: -

- l!igh 1i.:ttllrilJ h.:inlncss; <.!ry 1i1.•art\\·0ocl, cannot le atlack1..'<l hy xy1-.';;! ug011s 

insects, ft 1.~i and weather rc:-istanl. 

- Hard to Loe· lrcatccJ, s0 ll 1s usl·<l untre<H..:-<l or surfocc tre.:110d; 

- Slcv· 11.:itu ral cl ry in!~; 

- Jh.,~vily worknhility Ji_:. sa ... :in~ with hir,h C'r,'r~y consumpti..:111. 

S. Use: 

- Multi-used even chcmic.11 untr\.'atecJ; 
- For l:uildings sul.m1itlcc! to lu~h l1Jads, bricl~:l·~, d<u .• s, pilc-s, colun-ns for 

high vohuhe electric mams, ~ross el~rr.<'1~ts floors, bas<-s for h<-avy 
installiltions, ships buiidrngs, c.11· .,,,<fJ'-'i:i, wa~~~~Ps, b.1rc-Js, aC'1d r"•s1stc111t 
vc.:ascls for chemical industry, weapon stock~; it sweats dammar resins. 
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ANNl:X-C-

Crt. m:n IOGl{APlllt: :·l]·.i'RCll OFTllE PROPERTlES OF TllE f\10ST 

no. COMMO~ SPl:Cll·:S OCCUR I NC ltl ·1 II E VJETNA~\E~E FCl~ESTS 

l. 
a. B1..'l.:111ic.:il n•lllh.': V•1lic<1 Sp. 1 V. "!1.."lnd:ith .. 'H.Si.s A.dt\."'ll 

2. . ~; •' ll\.' ··•ti -' '...._'.:. -·_ 1 .!_i ,'Ill: 

l\·kdH11.1 !'1/0, lip'"' !;11·~1..· \\\.l(><.
1 Cl· :)\.: 1'1), ~' ~~,' - i:)\' 1111 ... 

- L.:x~1..' s.:tp\\'l"l'-")(l (up Lo JO cr.1), ~ 1..'llO\\', white-pit k l't·: dlc l" light-br._,,,,n, 

sc••?·<.· -J~ t'ilh·11•. t from he&1rlw01..'<! Y•'li-7\\ brO\\'ll ._,r r..:-d-<!.1.-j .. : .• , \•:n, S1..'llll'-'fim'-'s 

with gn.•c-i. ~-: ir:cs or spots; 

Stniig!11 g1ai11 C'r lightly knilly \H .... 1...; fin<' ~nJ uniform grafr ~tJl<.'tun~, 

gloss1es.s; p·t::isy ,·;; c;·,·.·!s section; it has cak·,·1 ·1 ··•late crystals; aliJ, •, 

locust tree colour. 

. 
.) . 

,·, 1:si1v(d~ l~t~O-~"C.f. •": :,,. 'tr3 
O•igh-"vcr} high) - · .. ' 

tcnsiJ,· ~11·cngth: Rtp 0~ I73-22L M~,.:. 

I.icn<ling stn'nbtl : R = 126-152 MPa 

hardness·: H(H) cl·.: .. ·:·= 7':!- !03 M!'a 

i2 - iS ~·::) 

shr11 ~--'~· •ir··' · '· .. ·llm~ 1·atil' ·.a·~~.-:.~" 
oC. i ·· ':.'. ~ o;; ,__,..: \" = 13. 2 ~; 

com 1-rc~ : .- ~ tn·1 gth Rep". bC-$0 .i\\I'. 

m\xluJus elasticity: E = 12:/J'i<.'-19,900 
MPA 

4. Other v·c p~~t_i~~;;: 

Perishable s.c1r·" ..: ... ·r~, heartwood, re.si: '' :-· "\'\!J: in contact \\'ill. 1!1(· ~:('t1 and 

weather CXl•l•!-\·c!, <; iJficull to b~ chc·min1lly u· .... ~,r .. •d . . 
- SJc,,,. r.utural drying, without 1.1·.·:.·· 1'cfocts; h:1n! to hi..' h111 < 1 ·ed. 

- Sa_wing hard t .. ) I.• .. ' pcrforml"d due tc g<'"•''rl.'sins; pl•ming un<: tu· 1 ing not 

e;:1sily p<' r·fc rmcd bu 1 provide sr . ..::c•th f. ., cs. 

Nail anll scr<:'v· '1~!-1•:·:l !i1 gs need for prl~\'h•u;- t.,·111 ~~. 

- Easy glueing <rr,,' fird: I ing. 

5. Use: 

Mult1-us"'S in b11i1'11n~s fer C')'1Cra.al, internal and h~< r.:.uhc works, for bric'g"~. 
c';rnis, pontoons roofu~ fr.1••w·., pilons, cross ekr:•l.':it:., doors and windo~&, 
f·•11"C!l" ""), waggons, light boats, 1-i·r rels; turned artidc s, rf·d and heaters 

for h'>llh! 1m·l.stry, office articl,•.•·; f1.rnitur" ::nd Jrt ~'nrks. II i~ used within~ 
. .special 'A'Orks as veneer nnd rJ;,\ ocid. 

• 
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Crt. DlBLIOCIU.PlllC SEARCH OF Tl E PkOPERTI t::S OF TH t ~'<'ST 
no. 

1. 

' .j. 

COMMON SPECU·:s OCCURING H~ 1 llE VIETNAMESE n.!PESTS 

b. ATlw;· r<lri(': Mcrsawa(pr1..'vic•u!-
1~ •· l ~ k) 

!1;1!• <I' l'-;l:CCSS in ~1..'llll.'.'J'C~ir •':! •J,,. ! t; rfoc1..', light pinJ .• ' o..'J r, '\'isl. ~.:ipw,-.._"l(t, 

light yd·< .. • h ... ·.:"rl\h'C<l or brown ~ell•''' h.;rnin~ into <lark coh•t 1 t.· ~·ir 

contact, ha,·in~ gum ck· o.·i:· anl' silicon in cdl .,,,11s; strai~ht grain \\00<~ 
l ... ~ .;ho twist('d c-.-.nsc~lh.':•ii~ l u"ing <lccorath-c ~.sl"-'ct. 

E.1..·(ium ano.l unif0:·m g1·.:1in stn1cturc \'.'ithc•ut fi~t:r.• of the '"- ... ' ... "'ll:; .-ir ... -.matic 

sml..'11. 

shrinkag'-' re~ist;·"( ,. '°' ~-= 3 . J • • • L • L% : °' c ~ ~ • 2- ; l 1 • ·. ~ ; 

~\:. 12-16.:J~~ 
tensile strength Rtp = 2.6 MFa C1~r:1.n·~!.hm str:..'nhth I~c:i 0 ·SJ MPa 

bending str.:.-11~tl:R = $:; •.• J1J$ MPa n-•:-<lulus elasticity E"' SJC\·-J:COOMPa 

shearing strcr.~·I : Rf p .. 6. 4 ••• 8. 2M Pa ~ r litting resist•ll'CC:: -

L.. Oll.1·1· t'.:.'.J:..C.El}~~: .';a~ur;1l c:ur.:' lily; inexistent for H,p ... ,.,c, -.-duced for 

hcurl\;co<: i:1xl C\·cn dry Silj>\\Ood; lire~ C'fdurabilit:,-;,, •.•·rt<.ct '.\'ith the ground 

a?:d r..~ bo1<i ,. ec.ther; it ncC('S!·itat ... •s p1 otection tr\.' ·'1 r:: t:: ..:vcn froin logging 

ani tl•C'r. diffcrcntiat'-'d hy lit.ii;, <•tions; very difficult &11tiscptk tr~·ati:to..'J;I. 

=Jew natural dryir g rcc,uiring piling in sti1·~;; ; ,.lificial drying~ itl•·.•: · t'.il

fic•1ltics; cond1ti ... •:.:•: Jr ili.-il: to'- so0c, tu" c/·c, . ir rc·l:itiv~· moistur·( 

C<•:·t~nl 8'.:> % final to"' 7::>°C; .. , :-.7'c, n.'lativ,~ moish11· .. , c.:•r.Ll.'•lf LO 0~. 
JjJj v ,., ,: i ~-'"I< blc lo moi~lun~ ""<l:: lions. A;>propri••k 1·•"', ... ~ inh but with 

tool wc.:•r; h·r. 1 £!! c.f silicon. 

1t is wcJ' i: ,.,,~ s-cut into·vcne"r Ly pl'•'! iJ g ard flat cuttin~ dh' 1· 1i C' rmal 

treatment <it 9</'c; ;.~,!1.ccd bending, execs:: i•: L' r e>rcsin when st<'alT'i11r,, 

n·:-istcnt assembling, c.':·~:: f.dshing. 

S. Use: 
tn l;u;Jr'i11gs cnl=' under rocf Jm! in<!<.lors; for framin:.~fi, Jlcors, parquetry, do, 1 

''hdows, .vall pt1:1clli11g, 1··1~king boxes, plywood (i111<:rior lay,'rs bccuusc 

cf gomorcsin); ship l.uHding; f11rniture for dwelling~, sd1oc•l h.ri iture, 

waggons, c,u· hc<lics. . . ' ~ ' . 
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ANNEX IT 
Crt. BlhL!OCR1\PlllC ~E/\R<.T OF TllE PROrFI?TIES OF TllE MO~;T 
no. 

COl\11\'0l'X SPECIES CX.'Cl"lnNC IN TllE VILTl\1\~~FSE FOl~ESTS 

a. ATlBf na:!•'"': I:l:~th' N .... ir ... •d'A~ic 

b. St.:1i1 l,1rd 1t.11n'"': -

h3s shJ.pc <lcfcct::; b.-~q~ utiliz.:tblc up tc· 1:1t;~ .• 12 Hl lcn!~th. 

Sar" '-''-'l
1 \\·hilc, hr..:-~ ~..:-ii.:•\' , ~\.T '"'limes with hi.11.:l.. :·: 11·ips; ii ... •arl\H"''""'tl 1.1.: ck 

seld'"'m with ligl:h-1· :i.1 1 ow strands; nonvisiblc rings. 

The wc<X! ha~ straight, somcti11 ... :.. \H'vcn grains, fine '-'vl'n grain structure 

v:ithC'ut smell and l.JSt'"'; ~un-my i-nclusio1:s l:.1·,,-.. 1 l-.r black. 

<1'.°'nsit_\ (<i~ ·' ~ l :)-:'~\) ki,, ;;1J 

(1330 k~im3 ~rc.:-n) 

tcr'..sil...-. str .. ·n~~th: Ftp= 3. 7 ~tPa 

bc:n<ling !'trength Ri "' S..:-16.:: MPa 

sJ-,'--·•ring strength iH1 .. 12 ~·.Fa 

hardness ( HJ c: (•:- r.) 9L) 
(HJ per}>. ,., S2 ~~l\. 

12 ~~) 

compr .. ·~sic11 st1 cngth l~cp - !3-L~3 ~lJ>" 

modulus d<1~tidty E = JOJO<) MPa 

splitting resist.:,ncc : -

z. Ot,!i(•r prop<'rti' ~·.!.. 

'(he ~apwood is nN ciur; ~-l'-°"' .1nd-~0nerally i~ n·:·!,.' \'() . The hc.1rtw00<! i~ , .... n· 

1 .:1tur<11ly so that it h • l"'C.:-mm'-'1~.h.•d ger.tlc <11·} int;. The a1·tific i.•1 dr} i11g \i.·ill b'"' 

inili.iil: to= 40°C, tu= 37 • .S°C (relative humi<litv l f;: ~ .. )and final I~. to=- 6jl.."'C 

?u ·,,, ~$.5°c (rclathr(• h1 iclity l' = t.G %). 

T'1~ ~•·t"" ood can b<' '-"'ascly pro. ~·.s!'lcd comp.:ir ... d v:ill th.:- !w;1rt•::ood whkh 

Ci•" l•c p·~ ... ..-:cssNI only '"11:, ..,I • ; crg_y c:ons11;,1l1p11 a11d :-.," vc wcarin~ of 

cut~i,1g l~·ols; er1sy for plar,i1•g an<l turning. The sl11·i·•g is possible only afh'1 

i11tC'nsive thermal tr1•<.trr.ent; hi~h finish \•ilh ~oo,I aspect. Naihrt~ is ro!> .. =Hblc 

only aftc 1 prcd rilling. The dust "~r. produce ll"ril<!tior • 

.. ;. Us~: 

The utilization of this wood is n:kd by the dccorat1v(· a!;re:ct, durabi111.', :•1,.. 
t.ility to humidity v..ar·i,1•ioas but generally can be used for sohd ·~rc•od furnitur'-"', 

v.en&:>C'rs~ carvin~s, turr.i11g~, ch~stmat": pk~ccs, musical insr n11nl'nls, hn~dl'""'S, 
office furniture, sticks, golf clubs,' parqudry. Th;! wood is simil.11 to .:african-

:•· · · • ebony. 

• 
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ANNEX 15 

Crt. BIBLlOGRAPlllC SEARCH OF THE PROl'ERTIES OF THE MOST 
no. 

COMl\lO~ SPECIES OCClJRlNG IN TllE VIETNAMESE F01'ESTS 

1 • a. B""tanical name: Vit1.'X Sp. 

b. ATIBT nanw: Leban 

density (d) ~ ~130 kg/ cm3 l' -~ l ::>~~) 

tensile ~tr.:-ngth Rtp : -

her.ding strcn~th Ri : -

shearing s~r\.'?ngth Rfp : 

hardness H (G,J) : -

4. Other prorK•rti.:-~: 

s. u sc: 

d. Loco:1l n;uth.~: Chan Vif .. 
• 

shrinkage am! swcllin~~ rati,, 

comprc.."ssion s1 r,'ngth lkp : -

mocH1lus elasticity E: -

splittiag resistance : 

\, 
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Crt. BIHLIOGRAPlllC SEAl~Cll ()F THE PROPERTIES OF TllF MOST 

no. COM~l.O~ SPECIES ()('Cl' RING IN TllE VIETNAMi:SF FORESTS 

h. A Ti BT naml': X.1l"'.Y 

c. Standard name: -

D~•rk hr'-1w111, rcdish b1·'-"'wn \\"01.."'<I. 

Finl' gr.:1in stmcltll.l'; Vl'ry h.1rd; hca\'.} \\ (•i~ht. 

Straight grain woo<l. 

J. Physico-nH.'chanical properties: 

<lcnsity(d) "'930-lOCC kg/m3(U=1S~~) 

tcnsil\'.' strength Rtp: . 

bending strl~ngth R: -

shearing st rcngth Rf p : -

hardness H (B ,J) : -

shrinka~<' an<l S\':'Clling ratio 

compression strl'n~th Rep : . 

modulus elasticity E: -

splitting rcsi st.:mcc: -

Goocl resistance to fungi ancl insects, water ard Wl'.:Jtlh'r. 

Difficult to process b.:-in~ v~r~, h~1rd (likl' gu.:iir:c). 

5. Use: 

Timber suital>le for ship build•ng, fine furniture, cylinders for crushing of 

sugar cane, wheels, tillers etc. 

• 
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ANNEX 17 -

Crt. BIDUOCRAPllIC SEARCH OF THE PROPER·n ES OV rJIJ£ MOST 

n'-'· COMM.Of\ SPECIES OCCl'RING IN THE '-~lETNAMESE FORESTS 

b. ATIBT name: Tasua 

c. Standard r~an~c: 

Woc-d " = 70 - }l)O rn • 

Pink turned br0\\l1 t0·air·.: ...... ntact. •· - · 

Wood with high lknsity, hard smelling. 

density d= 56C-700 kg!mJ(l'=dS~~) 

tensile strength Rtp : -

bending strt'ngth Ri : -

shearing strength Rfp : -

hardness H (B,J) : -

4. Other propcrfi('S; 

Workable woc<l • 

5. Use: 

shrinkage and swelling ratio 

compressi )11 strcnglh Ecp : -

modulus clr.sticity E : -

splitting resistance: -

For furniture, buildings, railway waggons,wheels and spindles for carriages; 
ss;>ccial use: weapon stocks. 

I f' 1 \t , · : .. 1·nt: .,., ·1. 11. 11•1•1 •·C 
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Crt. BlBLIOCl~1\Pl!lC SEAl?CI! OF TllE PROPERTIES OF TllE f\\OST 
IH..'\ • 

I . 

., 

CC·Mf\\ON Sl'ECll:S OCCllRINC Iii\ TllE \'IJ::TN1\ME~'.E Fl)RESTS 

b. ATI BT 11•11111..·: !Jjl"\h;1 r d. L...-1ct1l n<1ml': M11;111~ Tl•n (~l'11th 
V il'I 11;1111) 

- White st1p\\'ocd, with high cll..'nsity, black hl..'artwocd, son''-'tinh.'S with li~hkr 

strips. 

- Fine grain stntcturc; high :tensity, hard and heavy 

J. Physico-m'-'c!11'>1?ic.:il properties: 

density (<l) : 700 kg/m3 (t: = 15 %) 

tensile s trC' ngth : R lp -

her.ding strcngt.li Ri : -

shearing strength : Rfp 

har<lncss 11 (B,J): 

shrinka~'-' ~nd swelling ratio 

compressi0.n strcn~th Rq> : -

modulus elasticity E 

splitting resistance: 

Goo<l natural hardness - resistant to biological .J.>::~'nt s. 

s. u sc: 
External use, joinery, roof framing, buildings. 

I 

• 

• 
f ,, 
J 

I 
t 
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Crt. BIBLIOGRAPHIC SEARCH OF THE PROPERTIES OF THE MOST 
no. COMMON SPECIES OCCURING It\ THE VIETNAMESE FORESTS 

I. a. Botanical naml.'.': Artoc:arpus claslicus, A. spp. 

b. A TIDT naml.'.': Kclec.l<m,g d. Local naml.'.': Mit-nai 

c. Standtlrd lhtm~: -
.. 

2. G('lll'r,11 tksl.":i-ipti,,n: 

Tree up tc• 30 m height, </J 80 - .120 cm,straight, cylindrical trur.ks, 15-22 m 

usu.bk length. 

Sapwood - grey white or yellow; heartwood - goldish brown up to dark 

·brown (as nut tree) light sensitive turning thl.'.' colour. 

Easy visible growth rings; wood with knitty grain; grain structur" - rough 

·and horr.o~cr.C'cu s; smooth focc s a rl.'.' glossy. 

. . . 

3. Physic~mcch.'.lilical properties: 

density (d) 500-SOC kg/m3 

ter.sile strength Rtp : 

her.ding strength Ri : 69- 100 

&hearing strength Rfp = 9.3-11.3 

hardness H]rd .. 27-55 MPa 

HJtg = 21-57 MPa 

4. Othl'r properties: 

shrinkaae and swelling ratio 
v.-:8.5-11~~ 

ccmpression strength Rcp=35-53 

rr.odulus clasticlty E : 

splitting resistance: 

Dry. hcartwocd - resistant to insects and termite attack. WC'ather rc:;istant. 

Sapwood can be cherllical treated, ,hcart'Nood - hard treatable under pressure 

ar.d vacuum. 

Gentle natural drying, the thin clements arc deformed. 

When processing wear out the tools. 

The nail, screw and glue assembling arc r<-'sisUl.nt and easy to be performed. 

5. Use: 

For the manufacturing of: plywood, decorative veneer, doors af1d windows, 

indoors arrangements, turnine and ca1·ving works, weapon stocks, tool 

-hand lea 1 musical instruments , reels. 



ROMCONSULT 
... ,, 
J. ~. -. .....--.:.. .' I rt 

ANNEX -i_f}-

1._'r1. BllH.ICx_-:1\1\f'.;iC SEi\Rc..'111...1F TllE Pl~C..)f'Fl~Tll:S OF T:t E l\10ST 

::1..'. C<.)i\\i\:O~ Sl'E<.'IES 0<..~1...:t 1 l~l:'\l~ I;\ TllE Vl1·:·1 ;\;1\.\\ESE FORESTS 

I:. ATI BT 11.11ih.~: P<tllis;111dr1..• d1..• 
Co.: hi 11('. lune 

c. ~ t;irn I.! r·. I 1: ;1m ,•: -

d. Lo·.:ai 1·;11J11..': C;1111 L;1i, Tra(' 
I. iii 

Tr1..'c up Lo 30 m hci~ht (l:J - JO m), 12- 15 m usahk h.'n~th, (t D1 - ~~(l ('111; 

sap''''-"''-'" Ji·;l!-:<'-'d ;1~;iinst th._ ... h'-',trl\''-"''-'d, _,._•fk ... wish \'.hit'-', li~hr ~oldish-_ydl'-'\''' t 

hcartw'-"K'd changcab}'-' l..'Vl'll for the ~jil:C Sp'-'.:::ics, turning dark in tiffil', is 

.yellowish r1..'d, violaceac [-ink, dark l>rown r'-•d \\"OOl.I with st1-aight gr;iin, 

mcdiutr grain stn1cturc, high r.:-sisL•w.:c aP<l hardn1..'ss, decorative as1x'ct 
<lue 10 its colour and grain structure. 

tensile slrcugth Rtp : 

her.ding resistance Ri = ~60 
shearing strcngtl1 IHp I 2-17. 3 MP a 

hardness ll (J, B ) -

Other pr1.~P" rti~~ 

shrinka&<' aILd S\\l'lling r.itio: 
"'(.V '~./~~ 

compression strength: Rep == 104 

modulus elasticity E :l~CO-J 8000 MPa 

splitting resistance: -

lligh natur.il h:·rd1:css of hc.:inw0cd \\hich r0sists to fur.gi an<l insC'cts (1.'\"~ 1; 

thcrmilcs). • 
S.:1p\\.OOd 1::; pcrishabl". 

Lent natural <.frying; it is k!ln dried, initial to"' _so0 c, tu 1.7°c, U 

fi11al to= T"J°C, tu = 75°c, U = lO %. 
...,_ O' ... ) ,o, 

It is work.:..J:I'-' wilh <Illy typ. cf toois, which is r.:1pidly worn cuL;it is vc·"'-'c1· 

kd after tlicrmal trc<.t111c11t_; .1s~0rr.Lli11~ (with nails, screws, ~luc) is rcs1sl;,11t; 

goc.:1 finishing, somctim<'s the skin Lcccmcs irritated iP contact tc sawdt1.st. 

Use: 

ru rnit11 re, art •me! h.1nd ic raft art iclcs, carvC'd .ind tu"rned works, hru shes, 

l>il!incd cues, musical instruments, sport articles, t.Jo] handles; ships; 
indoor· panelling. 

• 
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ANNEX 2J 
Crt. BlBi~lOCRAPllJC SEARCH OF THE PROPERTIES 0F TllE MOST 

no. COMMO~ SPECIES OCCt:RING IN TllE VIETNAMESE FORESTS 

1. a. Ilotanic<il n.im .. ·: Carpinus lh.•tulus-2 

b. ATIBT 11~1ml': c.I. l1..val. 1i.1n:1..': Cit• po..'ll 
c. Stanc.l~ird nanh.': he rnl>\'.'am 

lvkdium si.1.e wo..-.....-id (q• lo..' 30 111); diam1..•t...•1· liF 1 .. • ~l) ..:111. 

Ch<mn<'llcd stern; light gr ... '_\ white wood; lh•.1rl\\1."'1.'d isd1ff ... ·i-...·::ri~.tc<l iJy 

colour of sapw0od, growing ri1 £S with wa\") ..: ...... nt..,ur; w0o<l-hv1tiogenous , c.knsc 

twisted fibre without srncll at'!d taste; without c.l" ... ·"rative aspect. 

J. Physico-11; .. •chanic. : properties: 

der:sity (<l) = 710 ••• 84L; .•• 938 kg/1113 

tensile st1·c1:gth Rtp: 160.4 MLi 
Rtv: 4. 7 MPa 

bending str<:'ngth R i : 143 M.Pa 

she_aring strength Rfp : 15.6 MF a 

hardness H (B ,J) : J.IJr= SO MP a; 
H]t = BJ. 7 MPa 

4. Other prop~' 1·1!'2~: 

shrink~,~ .. • .:inc.i sw0Jling r.:i!iv: 
-~ r ~ G.9;Jt - 12.:J;-:..;.v=1S.S5~ 

compr ... ~ssion stn•r.gth RCP : 60 • .:J lviFa 

modulus dasticity E: I660C MP.:i 

sr,litting resistancC': rd,,O.SO MPa 

tg = 1.38 MPJ 

It belongs to h.:-av.v and hard wood species; l.ir.~1.' shrinka~.:- l1..• hi~~hcr valt1<'S 

tha1~ Leech; goocl mcchaPicui resista11cc hi.~h<'r 10 b..-cch; goocl r..iturnJ , . 
I w '.H ... lll 

durahiJity; good machining,difficuJt splittin;;, l(·1.'ling in grl'C'll st.JlC ,' th.•rrnal 

trcatmcr.t,attcntion is to br paid when dryin~ because of crack~ and <lcfonr.a
ticns. 

5. USC: 

Sawn timlJcr, parquetry, ver.C'cr, toC\),, Lnsts, pi<:'ccs for metallurgic industry, 

machine building, ucccssoric'.5 for textile industry. 

: I• f \f f •, 1 M. ,, i; :11 "'"' •··~ 
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A\!NEX :..'.~ 

Crt. HIHLll'):._:1~Al'l!IC :-T1\r~c11 ('IF Tl!l·: l'l~()!'J.:l~TIF:-; <.'F Till·: ~il"'~T 

ll1.."I. C('li\\r>.1t')N S!'l·l'IES ('Cl'l'l~P.C II': Till: \'il·:T~1\i\'F~F FOl?l·::-;T~ 

") 

n'\.'di.i::~ \''-"'1..·,I \.I: - 3-;- 1:1) di;iil\'-'11..'l" ll(' 11.' -;-\) 1..·m. 

\Vhth'-\·.:-lJ,•,\ 1sh Cl'J..-'lll' 1..'XC1..'J'I f,"'r lh1..' h1..';-Jl'l\.1.."'1."'tl f.-iJsh· C•"'l1..'lll''-'d ill 11,.ht

brown 1.._-, dark-l:t·o\\H; distincli\o.: ~:r0\\lllg rin~s. 

Homogeneous grai.n structure \\·001..l fin•' st11.1ctu1·1..' with <liminish1..•ll <11..'C'-"lrativ...: 

aspect, mat, without 1~1-~c col1.."lur con1r~1sts c.f the lilllllS 1.."lf gro\vil g ring"; 

visible mirror cff1..•..:ts on th ... ~ r;:clial section 0\\"11Cl1 tc m1..•dulary rays; t~ st....•I...:ss 

and sm1..'ll'-'E:3. 

<l . (<l) -s.., t'.:('3 ,, •. k I 3 CPSll,Y ; :J•J.,,0_• ••• 1..ll/ -~,m 

tC'nsilc strc1:glh Rtp 139 MPa 
Rtv 3.Li 

(L. 

!';h ri 11k ago.:- a Pd s '' 1..' 11 in~ rati1..' 
,_,..-r,.. 5.s;~t=- 12.l;v(·.· = 17.L ~~ 

bending strength Ri: 119.3 MPa 

shearin~-, strength Rfp: 

compress1~n stre.ngth Rep .J3. ~ M Pa 

modulus elasticity E : JJ(;('{1 ~/.Fa 

splitting resist~111ce: -

hJrdncss HJ rd = 52. 6 
HJtf.,_5l.4 
crosswisc:6t~.S MPa 

L. Ot1H'r pr1..~_1~ti0!S; 

L ::>\\ h.:i rd ness wood 

Hard 1:<:.tural and a1·tificial drying, li1:1l1).._• to cracks and {!dcrnations 

Appropri<1tc rnachir.ing cs1)cci;1lly for gr.._• ... •n \\!CINI; Wl"'ll pcdctl ''Sp1..•c1;-.ll_v 

ilftcr S!l•;:unirg trcattnl'l1t; easy b1..'ndin~ and fini<>hirg. 

5. l!sc: 

Sawn timber, par<tuetry, cross rr.c-mber.;, plywood, pitwoo<l i pulp, l>uildi11gs, 

l>llrrels,hollo\\ core boards, Ci.11Pps, furniture, prcfob hou!H'S, p.1rticl .. ~ 

b<.1ard , fiberboard, accessories for tcxtil·"' indt&stry. 
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ABDREVlATIONS 

d = der:sity 

R... strength 

RI~-15= . strength. ':it the inoistqre content of. J 2- 15 % 
Rv = strength of greer:. wood 

Re= 

Rep= 

Rtp = 

compression strength 

compression strength. parall('l to &rain structure 

tcr.sile strength, p<irai.lcl to grain structure 

Rtv = t«."nsik strength, pc."rpcndi' ular to ~r~1in stn:c turc 

Ri = bending strength 

E =- elasticity modulus 

Rd = splitting resistance 

Rfp = shearing strength 

HQ, B)= hardness 

:j_ v = 
;I r .. 

;~ t "' 

u :. 
h = 

'/J .; 

shrinkage 

voli me shrinkage 

radial shrinkage 

tc ngcntial shrinkasc 

moisture contcr.t 

height 

diameter 

I l'f' '' ('·'. l\t'lll '1':7.1 :!'''""'''" 

JO 



RGMCONSULT 

1. S'rAS 8.4-:-87 

2 •• STAS 85-68 

3. STAS 86/1-87 

4. ST~ 337-67 

5. STAS 336/1-68 

6. STAS 6291-72 

7. STAS 1651-83 

8. STAS 1038-82 

9. STAS 338-82 

10. STAS 2417/1-87 

11. STAS 83-68 

12. STAS 9266-13 

13. STAS 10349/1-87 

14. STAS 9302/4-87 

2C~:· 

ANNEX 1.3 • .. 

Wood. Determination of volume -weight. -
Wood. Dt::termination of shrinkage and 
swelling ratios. 

Wood. Testing for compressiai stren~th 
parallel to grain 

Wood. Teoting for static bending strength. 
Wond. Determination of tenslle strength 
parallel to grain. 

Wood. D3tcrm!nation of tensile strength 
perpen~icular to grain. 

Wood. Testing for shear ;itrenqt:h. 

Wood. Testing for splitting strength. 

Wood. Testing for impact bending resilience. 
Wood. Testing for Janka hardness. 
Wood. Deterniination of humidity. 
Timber. Determination of humidity. 
Tjmber. Drying tmder 100°c te~rature. 
Wood. Improving of the surfacB· for solid 
pieces. 

' . 
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