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1 } Introduction

Before roing into details of definition, raw materials sarkets,
production sethods and costs, it must be stated that plywood still
represents one of the major foreet products in world trade. 'Mile
originally mainly logs were shipped from those countries with forest
resources o those areas where hizh technology and labour skill
allowed for the prcduction and the coveraze of the local market,
00818 have since risem so much that the production of plywood,
vemser and blockboard was largely transferred to the developing
oowntiries,

Bat before roing into such details and :iving the reasons for
suoh & shifting proocess, it might be mecessary to give a clear
deternination of the products first,

Al__Sharacteristics of pivwood

Orizinally plywood was designed to provide the market with a
Bore stadle produot than naturally grown timber,

Bnoed on the technologioal knowledge that timber swells or shrimks
much more in tangemtial directiom than in radial or lomgitedinal
direction, veneer was out and glued together in oross dazds to
oqualise the shrinkage or swelling tendancies of the single layers,
Today overything is called plywood which is a multilayer coshdination
of venser sheets, Such plywood sheets are usually produced in standard
oises, but sometimes for special purposes also in very small or very
large dimensions, Whils the smallest are just in the range of post~
oard sise, there are large plywood sheets prodwoed up to a simse of
$' 250 or 2,70 2 x 15,00 n,

Also the range of thickesses varies wvery muoh, 'hile the thimmest
plyweed wes wually for special purposes such as the prodwotiom of
ssroplanse, todeg's thimmeet plywood seems o de wsed for the purpose
of Yusinens cerds dedng not thicker and sometines .oven thimmer them
ordinery paper. The renge of thicknerses roes wually wp to 1" of
2 =, Wt for special purposes also such thioksr plywood oan be odtained.




b} ;“‘hg:\ctoristiwx ¢l vencaer

The determinatic cf vencer is a *hin piece of wood, vhich mi-ht

be either pocled by n rotary lathe or mi~ht be sliced by a veneer
slicer. Alse sawm veneer i 5till in wse fop ccrtain speeial purpoaes.

Peelod venee:r iz scld ng a semi=product, but is usunlly used for

vlywood productica or tro cover the ccre of blockboards,

Sliced fancy veneer is used wainly fo: decorative purposes, which
mear3 to cover -ny other wocdea Horrds or ranels to give them a
beautiful « . cc,

The thickness of clicod venesr be~ins with the very thin material,
which i3 used for speeinl purnocen mainly in Srpan and whiok has a
thickness of 7.1 mm or lese, uhilc crdinary fanoy plywood is moinly
producad in the thickness ronce between 0 3 and 0.7 ma,  Veneer in
Asia is tenmorally produced ir thicknesses {rom n.é5 - 0.6 ma, Marope
Jenerally produces 0.55 -~ 0." =mm

g} MQGtgristigs of b}ookbocxd

The orizin »f blockboard gomes from a time, vhere ordimary woodenm
planks have Leen ~lued together to form A block of a‘pproxuanly
0.50 m heizht and 0.50 = width, This block was then sent through
2 7ang; saw, The sinzle slices wore composed together after the rany

saw and were coverscd by oross hand veneer in o hot press,

This process is too expensive to be used today and for this reases
the blookdoard core is manufactured out of wod waste which is out
into strips and ecz.pcaed topethor to the core layer.

As a specinl product soue companies still produce so-called lamim-
board, where instead of tha formerly used woodem planks, peeled venear
is rlued together to large blooks and out to slioces, thus foraing the
oore layer of such dblockboard, Such laminboard today represents the
Bost stable product im board form.
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Dookboard is mainly produced in =standard gizes of 4* x 9 or
1.25 m x 2,50 m. In central Turope however the standard sise for
blockboard is larzer and usually in the ran-e of 6' x 17* or 1.93 m
x510n,

The thickness of blockboard usually ranves between 12 and 25 mn
(1/2» to 1»),

8“ Review and Projeeticns

In the United Jtates and Cancda plywood is uidely used im the
ocomstruction industry, The ordinary Amserican Rouse oonsists of a
wooden frame work, which is covercd with softwood plywood om doth
sides. This design represents the walls of ths house. The softwod
plywecd usually will de protected on the outside by either asphalt
paper, asbentos-cement plates or other protecting materiales. The
inside of the walls will be decorated by seans of hardwood plyweod
or formerly ;ypsum do.rd and wall paper. Desides for those standard
howsee plywood is also videly used in offices for 'al} partitiening
or simply decoration of the walls,

Mother country with a very larpe cosunption of plyvoed is Japem.

In Europe, plywcod hes been partly replaced by the cheaper chip-
Yoard as long as it was wcd fer the manufaoturing of furmiture, In
e sonstrvotion Weiness and for other special purpeses plywecd is
8%111 largely in woe and hard to b roplaced, Por wall deceration
Aot e over @ inoreasin: market and demand.

In developing countries plywod is very oftem weed for all kinde
of eomstrwotion amd furniture saking, beosuse it is a flat material
poviding very stadle charsoteristiee,

of




Ir the United ltateo! plyiwrod market tue different types have to
be distiniuished: softwood plywood and hardwrod plywood, Softwood
plywood accounts for rbeut 75, of tatal consumption. It is totally

supplied bv domestic production. The bulk nf softwood plywood is
used in housin. constructicon h

The softweed plywood is, however, aainly menufactwred from local
raw nocierials and, ther:fore, not of considerable interest for this
werking poper, thich censiders the production »f plywood in developing
countriec, The reaainin: 25 of total plywoed consumption in the
United St:ites is, however, ol hrrdwood. Thic ic a plywood type
produced in developin countriss. Hardwood plywood ic mainly used

for intericr decor~tion

Durinz the la:t teenty yoars the U3 hardwood plywood market undere
went simificant etructural chon~es, Orizinally, mcst hardwood plywood
vas manufactures tomestically from either locel hardwood species or
larve quantities of imported lom., Imports of the final product were
ne;ligible,

Various faetore m-ie local production cost rise steeply. As a
rasult, hardwood 1o, imports declined sharply ihile imports of finished
plywood rose. Total hardwood plywood ccasumption increased at a rate
of 7.5. p.a 1. the 1060 = 1,70 period,

The domestic hardwocd plywood production, which in 1568 had reached
almost doudble the volume of output of 1960, declined sinoe them.
Isgoris captured most of the expending market amd sococounted ty 1970
for about 55, of total United States' hardwood plywood comsusptiom.
Asian countries supplied more than 70x of all har‘wood plywood imperted
by USA.

hen Asian suppliers started to take over the US hardwsod plyweod
iaports, only Jpan had production capacities capadle of keepiag pase.
Later the Mailippine ond Taiwan shares became substantial. ut Wy the
end-sixties 1he Republic of Xirea surpassed all of them, even Jepan.




In 1970, Xorea and the Philippines supplied most of the US hardwood
plyood importa, The share of Japan, which cnased to participate in
the market's (rowth, had fallen to about 157.

Durin; the period from 1561 to 1270 the U8 hardwood Plywood imports
hod crown by an averaro of ahout 15, p.a, This is double the rate of
inorease in hardwood plymod coneumption (7.5%) in the sams period
of time, lost recent obeervations have showm that the incresse in
Bardwood plywood imports is berirmins to level off somewhat earlier
ham expected (from 1973 onwaurd), Therefora, former projections of
the main components of the US hardwood Plyvood market have been revised,

The future expansion rete is estimated on the basia of the
folloving assumptions:

- Until 1972, US hardwood plywood consumption inoreased Yy
7.5% Pea. Prom 1973 on the averare anmual srowth rate will
be 2. 3% (until 1985),

- Due to rising lo7 and produetion onsts, domestic produotion
vill fall vy 5 annually from 1970 to 1085.

- U8 exports bein; rather ne~lizidle will remain at the 1968=10vel,

M a result the share of US hardwood Plywood imports in total
hardwecd plywod ocnsumption will keep om groving. PFigures on the
UllMpMWinﬂumt. at present and in the future
e osmpiled in tadles 1 and 2,
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Year Production Imports Txports Ccmsmnpuon]/ Consunption
per 1 000
capita
(m 00 of m’l ;i
1560 576 ¢33 3 " 606 8.8
1961 1155 644 4 1 M5 9.77
1962 1 34¢ 789 ] 2 128 11.40
1963 140 £28 1 2 17 12,2}
1964 1693 gl 3 2 €1 13.%9
1965 1 844 927 6 2 73 14.05
1966 1 R38 1110 8 2 540 14.9)
4967 1 626 1 101 7 2 190 14.01
1968 1 178 1 670 12 3 4% 17.08
1969 1 621 1 865 14 3 472 11.09
1970 1 540 1 812 54 3 301 16.07

]/ Comsusption « Production plus Imports sinus Exports
US Department of Asrioulture, Foreet Servioe,

Source:




( 1270 1975 1980 198%
1. Total Do-aml/ 3 301 4 084 4 576 5 126
2. Exported/ 51 12 12 12
3 Produuonl/ 1 540 1 192 922 713

nmodluporuﬁl 1 812 2 904 3 666 4 425

1970-1972 growth rate 7.57 p.a.
1973=1905 srowth rate 2, ¥’ p.a.

Prom 1372 on exports maintain 1968-volume
Prom 1970 on asmual rate of decrease 57
L‘“‘.“.’zc "30

v
v
v
v

Sources US Department of Acriculture, Forest Servioe.




The Japanese Plyio-i Narket

In 1,6, Japan accounted for 21, of the world®s total plywood
consumption. This share is considaerably lar~er than that of the EC
and of the United Kinadem combined. It makes Japan the only Asian
country with a cimnificant part of *he world's plywoocd demand.

Similarly important iv thu si:ze of the Japanese plywood industry.
By 1970 there were rore than €00 nlania many ¢f which were rather
small, indeed, The indwitry's rocord shows an impressive 177 -

average annual rate of ircrease in production durings the 1560s,

In the fifties ~ major part of Japan's plywood was exported maimly
to the United States, ‘hen ~xports ceclined, becaume of Korea's
growing competitiveness in tne early sixties, the induatry oould keep
on expandinz at 1 rapid pace due in 2 stoop rise in domestic demard:
looel consumption rose by 205 p.a. in that period of time. In 1970
less than 5. of total productioi vore exported as acainst 257 ten years
azo, One of the main factorc woakening Japan's export competitiveness
was the sharp increase in raw material prices: between 1965 amd 1970
prices of imported log: marked = increase of about 300

Like ir the United States mozt of the plywood is used in housing
construction inoludin~ prefabricated parta, temporarv structures and
scaffoldinz (about 4C to 50/!). Turniture accounts for a partioularly
ki s share in plywood use (307.). This may explain the Rizh plywood
consumption per 1 000 capita of Jepan as ocompared to other industrie=
lized countries. In Iurope, how:ver, plywood formerly used for furniture
has deen substituted by chiphoards to a larye extent,

Loge, vhich in the early sixtiecs were supplied mainly Wy the
Pailippines, have been purchased more and more from East Nalayeia amd
from Indonesia (Kalimantan). fince 1572, Indonesian Borneo is the
main rew material source of Japan's plywood industry,

Estimates of futwe demand have been dased on the fellowing
assvaptione s

=  Looal consumption will increase by 7.57 p.a. fres 1970 to
1975, sl by 2,37 p.a. from 1976 to 1985, thus zrowing at the
same pace as the US hardwood plywood market,




- Domestic production vill meither rise nor fall.

=  [xports are expected to recsss further by 0.7 smmmally
for the whole period 1370 to 1385.

Tadjes ) and 4 give & quantitative suamary of Jepan's plywoed
production, trade and consumption in the period until 1508,




por 1 000

) j‘u
1960 1 403 - 195 1049 1".2
1961 1 666 - M6 1 3% 14.0
1962 1833 - 37 1476 1.6
196) 2071 - M 173 1.1
1964 245 - ¥ 2 092 .6
1965 2 627 - )08 2 242 2.9
1966 ) 101 2 1, 2 128 n.e
1967 Ime 1) 293 3 %04 8.1
1968 4 74) 4 410 4 39 ®.
1969 5 93 4] Mo 3 % 9.6
24 o
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1970 "9 1980 "%
h-l-v

1. ttal 6 654 g 553 10 70) " 99
2. meportel/ 27 an m %
3 Productiond’ 6 924 8 122 8 122 8 12
4. Dwmentd for

tod N 11 2 82 418

Y 9T0-197 wmal grovth rate 7,94
19715-1705 swwal rewvi) rate .5

L/ 1570-1905 rmemal rate of deorease 0.9%

Y Mem 1971 constemt 1oeal predustion outpus (8 122 cooe?)
”‘..1.03.-’.
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The uropenr Ply ood and Blockboard Market

By the end o7 the :iixties -~ Ternte Uuronean Plywood consumption
Nas about N5 @il rY ur of the epgag mrkot, the IC accounted for
43, and the nited Kin dom for 22, Growth of consumption was rather
uneven ~non - wronets cyuber,. Itne, 'Mcioog the -~rcq ng a whole re-
corded =n nve;ame anrual incrense of abouy 5 the Southern Curopean
market exnanded by Almest 175 consumption in the United Xingdom
Feee by about % n,s, ang i the Commorn nmarket by only 4,

Comparin: the lew]s 0. Groe  Dorestic Product per capita and of
plyiood consumption perr 1 -y capiia, uropets figure:c look rather
low with 1 aspect to Asiar countries, ‘e majn reason for this is the
dcvelopment of the urope-n chipbe-rd industry, which has token owver
the bulk »f the furniture market ng vell as important sesmnts 4in
construction and interi~p decoration, Imported ra; naterials from
Africa made broduetinn cont of Plywood producers rice consideradly
while the chiphonrd induntiy based on local low-quality and hence
lower-coot ray matarisle “ec-me 1mrozuinf;1,y oompetitive,

Loeal production cover d 4. of total consuzmption. Imports of
finished nlywood acconted ror 42 of the re, fon's & /' Tesate demand
the remcinder of ¢ indicatin: the volume of exports (1mr.'hro,.-
trade included). Finlang is the 1.7 et plywood exXporter (mome them

50/ of btel Turopern exports) md Urect Britain the majn importer
of finished Plyvood produet s {arair more than hnlf of total importe),
Imports from Jouth nat pgi "I countries wore less than 105 of total
imports yy 126, fsian log supplies Played, sually, no important role
in Burope Plyood industry. Mic wne true evon for Britain, whioh
buys only ne 1izihle quantities from Asian Commonveal th countries,
™e Duropean merkety ip Jeneral, uas determined by apecial proferences
recardin; the type of product, vhich have favoured partioularly Afriom
supplies either of lox op of finished Plywood, 50 far, Horeover,
choaper subctitutes ars frequently availahle,

"i4h n ocertain time lar similge struotural chanres are about %o

-

take place fg the luropean pPlywood industry o cocowrred in the Inited
Btates some ten yours Ao, 4s production costs rose ooneiderally

Ll S T e e ——




daring the last five Yearas, there is now a cutst ~ntial advantage to
import tropical hardweod Plywood in large cuantities. In 1971 and 1972
many plywood mills ologed down in Ceniral wurope. Their markets were
covered partly by the chipboard industry and by incressod imports of
finished plywood,

In order to astimote tho future market siza ip Europe, the following
Msusptions have been mude:

- Consumption in Purcpe will grow at & rate of 2.6, annually
from 1970 to 198+,

Exporte are oxpected to increase ennually by 55 until 1974
& by 2.5 from 1975 to 1500, They will be stable from
1981 to 198s.

Prom 1970 to 1975 production keeps at the 1959-<lavel of
output. It will decrease at an annual rate of 5,5 from
1916 +o 1935,

A8 & yesult imports will rise. The quantitative da'® on Bu: ope's
Plywecd marioet are oompiled ia tables ' aad 5 for the period from
1950 so 1905.
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The Zwropesn Piywood Kasket 1930-1970 (in *000s of p’)

Iable 0t

Year _ Prodwtion _ _ Isports ixports Copsusption
1950 2 501 563 5,0 2 684
1951 2172% an 510 293
1952 291) 51 839 39
1953 32m 10 70% 3NN
1964 3N 1215 810 ) 838
196~ 3 ¥ 1 263 855 3 106
1955 J 18 1 2% 0865 )72}
1967 Im 1 507 925 3954
1968 3 568 173 1032 4219
1959 3 818 1787 1 992 % 483
1970 ) 540 1 9% ' 202 4 396
Sourcest PO Yearbook 19353-1770, Rome




‘‘able 63

TP - et

[rojected Demend for Pliveod apd for Imported
Pirwood ip Svrope 1970-1965 (in '000s of n3)

1970 127¢ 1980 1985
— Lactual)
1. Total Deasa 698 5 339 5 070 5 900
2. Exporte? 1 202 1 534 1735 11735
3. Production 3 940 3 940 20,8 2 359
4+ Dememd for Impor-
tod Plywood” 1.9:8 2 933 4 757 5 a5

Y 1970~198 annual growth rete 2,65
2/ 1570=1975 mnnual growth rats 5,0,

19751930 smmunl growth rate 2.5,
1780-1985 stable axports on 1900-level

1970=197% stable on 1970-level
17715-1985 aanual rate of iecrease 5,

4|-‘|‘2o"3¢




cl__falor g for handweol pliwocd
Harcweod 1owosd can be uges) for

- furniture, s1ther & major material in areas where seascned
lumbor is not available, or ag dscorative coversge of a

wooder fruie structure

- decorat-ve plvwiod such e intarier cladling, dnor skins,

moulded 5lvweo),

- construction plywwicd ouch ae concrete shutterany, pl:wood
0 Mo, exterior eludding, Muiliing coponents (the latest
edition of Anerican PYvwood Stancard P.§. 1 - 14 spproves the
use of certain Auan species 1. the production of plywood
which would quslify under their oublished load bearing and

design specificatiun, )

¢) . Trends of pliwcad an’ blockboard cogsra chipboard

The tendercy tc use chipboard (particle board) instead of plywood
is always based on economicel and not on iechnological roasons. In
Curops, for examnlc, where the plvwood industry was widely replaced
by chipboard producing companies, tiis process was only possible, becmuse
the costs for raw nsterial for chipboard are just about 1%5) of the ocoste
for raw matorial for the production of plywood, An additiomal problem
is the different recovery, which made it possidle to sedl chipboard st
prices of 25 to 30 of the prices of locally nrodwced plywood. Bven
compared with imported plywood, ohipboard prices are still ss low [
just 405 This makes it most natural that chipbocud is now used,
wheresever it is possilble 1o replace plywood,

The chipLoard tendency, howevar, will be limited towards this
direction, because only in certain areas in the world, such as Burope,
the United States, Australia and South Africa, such » cheap material ig
available, which enablecs the cheap production of chiphoard as a oompetition
' of plywood. In other parts of the world and meinly in the developing
cowiries with large forest resources the production of plywood is etill
wuch cheaper than any chipboard could be made,
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o).._Uges and fomand of yearer

(onsampiion and demand of vencer is dirsctly related to tho
fluctustions of Taghion, Generally venoer provides a natural wood surface
to a large range of wooden products; such as furmiiure parte, flush docrs,
w2ll paneling and partition atc, depending on the evorchanging fashion
in these articles the demand of single specicy veriag g much ac the
total demend of wveneer altogether,

In this rospect venesr mst only be considersd ag the sliced or
fancy type cf veneer, because any peeled vanaer is only a sonji=product
for the plywooa production and {s coneidered under the section on
plywood,

Sliced veneer wag usuzll; produced in developed countriass, but
also in thie part of the woodworking industry the chifting process has
started many vears ago end moro and more of tho veneer ig already
produced in developing countries,

£_Plawod sad vgnesr protuction ip ¢ developing countriee

In the following table H3 7 o comparison ts showm for the different
countries domonstrating their production output in relation to the
susber of producing factori cs,




Tabls [t

Pl woo! on Venser Production in Developing Countries

Production Pactordaes
SMRLLL Lok TAwp0d el _Fineed Yemesr
AR
Al erie 17 23 000 a3
Anela 1”1 § 700 IJ
Caperoon 197 ) (eks o] m3
comi;o (Brazzaville) 1072 M %2 IJ 4
Ethiopia 1372 2 50¢ ad 2
Gabon 1971 15 000 a3
hana 1972 46 761 »° 61a° 3 '
Ninea 197 2 000 o’
Ivory Coast 1972 2 000 o’ 5000w 3 s
Kenys 1972 15 236 .2
Hal et 173 1000 o’
Kosaabique 1971 1 100 a°
Norosoo 1972 22 oo 00 ad 3 )
Mioeria 11 3 000 o’ nyad 3 4
Swaziland 91 3 700 o
Tensania 1972 1 110 000 a°
Nnisis 1972 630 a3 1
Uzomda 197 5 600 w?
Zedre 1071 20 000 o’
B T ——
ARA.
Durna 157 10 000 @’
Cambodia 97 4 000 o3
Pecple’s Pep. of CRina 1071 S04 00D &’
Bonghong 9N 10 000 &’
Indie 15T 110 000 &°
Indoneeia 9N 6 600 a°
Irem "1 14 000 »® 1 000 o’
Isres) 19" 107 o »°

Seuth Kirea *
Lacs 91 11 900 =’ "0 w ¢ ']

i
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Produoction Paoctorttes

ek R FAxi00d Yeoasr . PArsood Twees

1974 33 700 3

1573 ca. 25 266 m>  oa. 28 (60 m>

| 1972 3 €34 00 m° 1 213 000 w2

et Ralaysia 1972 €7 080 063 m® 80 26 461 n2
Mongolia 177 Jono 33
Pakisten 171 6 000 -3

Tep. of the Philippimes 1972 73 037 29 m° 1 903 155 m>
Rysyu Telonds (ddnesa) 1971 60 000 m°

Simic - on 1072 68 579 000 m° 22 057 000 m2

&1 Larka (Ceylon) 1972 2 780 608 m? 44 934 n°
aria 1971 11 500 w3

Thalland 1972 65 161 w3 13 134 n
171 $3 000 m>
1972 10 100 n>

1972 56 000 w3
1972 1500 3
1970 336 000 m’
w71 10 %0 a3
1973 68 000 m>
31 520 3

2 000 -3

19 00 13

3 000 a3

11 5 »°

39 400 o’

16 %00 2’

12 30 w3

é &0 nd

21 %00 w3

15 0 »°

5 oe7 w3

40 oo o




Producti on Paocotories
SouAEY - & — VT Xaneer.  Plrwood Yemesr
RCRAITIA
i 1272 1002 m3 1
Papua New (uinea 1571 18 400 n3 1
Vestern Samoa 1272 1 700 »3 1

e Y

Sourccs Yorld ''ood Mar~zine.

3)_ Production "low J

In the followin: productiom flow charts the different steps of
production are demonstrated between the input of raw material and the
3 output of the finiehed product, The mnexed tables are self-explamatory
and details of the various production systems in comnection vith cath
different production step are vivenm in ohapter 4).
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4) Production Jysteus

4) Plywood

a) Log handline for prwed

As fu as log handling is concerned it usually stasts with the
delivery cf the loge at the factory site. Such & delivery might be
¢crie by boat witk unloadinz from the vessel directly into the compeny‘’s
own lo; pond, but it might also be realised by mears of lorries
carrying the logs directly into the factory area and unloading at
the 1oz yard or log pord. In certain aress lom are also delivered
to the factory site by the railway with again direoct umloading imto
the factory's log yard or log popd. Iny land storars often resul te
in insect and funrus attack. This can be prevented through cheaiocals
added to the water spraying systea (in some areas sen equipped with
& back=pnck sprayint device ever treat the logs in the forest
immediately after felling).

Storace of the loge at the factory site differs ;reatly and
depends mainly on the local conditions. ‘hersver it is possidle ia
tropical areas the loss will be stored in a log pond, which sight
also be o fenoed part of the ses or of a river bed, The reasom for
such a st ravs of the logs in & log pond is mainly for Jreen peeling,
which means that the loos will de taken out of the loz pond direetly
into the rotary lathe for the peelinz operation.

In non-tropical countries it might bde neosesary to heat the water
during the cold scason to avoid freesing of the 1oz pond and the lege.
Wharevur such a natural 1oz pond is not available or am artificial
log pond night be too expensive, losm will be stored in the leg yard,
The sams happens for sinker logs, for which storace in the water is
imposcible. Dry land storage often causes splitting of log ends with
the result of a lower recovery. It is wery isportamt %o tale ang
mesasures to reduce splitting. Some protection is aveilable threugh
petrolevs spraying and "9%-hooks (metal or better plastis) o0 the mere
offective metal spike anti-~eplitiing plates,




Handlinz of the loys in the log pond nr at the log yard usually
starts vith rading, vhich meanc that the logs after the unloading
will be selected and raded acoording to further production requiroments,

From the storage area the zraded 10 will then be brouzht by
mans of orones, conveyors or somatimer azrmaally to o oross cut saw,
where the 1oz ends '1ill be cut away ~nd where the logs vill be cut to
the required size for further operation. Cuttin: of the logs by meanms
of a portable chain sav i wastinz material, because the cut will never
b rectangular to the len’th of the 1oz, vhich means that a consideradle
perosntage of the raw material will be vasted at the next machine, It
is, therefors, advisalle to have a stationnry oh~in saw for the outting
prooess installed. ‘herever comveyor lines for the log might be too
exponsive or too sophisticated, the lom should at least be carried
on a railway lorry, wherely a;nim it is decisive that the stationary
chain sav is perfectly rectanmularly inctalled to the railway lime,

If the lorries are equipped with V-shaped layers for the logs the sasimmm
provision is made to get reoctanrular cuts.

Isportant part of the lo7 handling before operation is also the
debarking prooess, ‘'herever labour i cheap debarkins mizht be muoh
more soonomical to be done manurlly with simple dedarkine iroms, wvherses
couniries with hi her costs for labour will prefer to install oonvegers
md a mechanical dedarkin’ system. Debarkin~ of the lorm may be done
in the 103 yard or in the forest, oonditions will vary by species
md oountry,

Snall diameter logs will usually be sent through rotary dodarkers,
vhile large diameter los vill be debarked in machines rotating the log
undernsath & travellin: dedbarking bead. Murther tramsportation of
the logs te the peeling operation o be either mamual or nechanieal ,
wherely the decision 4ill alwaye depend on the mmmbder of logs required
por hour and lower osets for log hamdling. Oemerally, it cam be said
that operating on smnll log diameters requires always a lar-e number
of legm to de operated per howr %0 xet a certaim factory output guarenteed,
Which a sin mut be iz a certain relation %o the tm?ut. Por tis
Teasen plywed fastoriss wrking an ssall dismeter 1o will wnally
have a fully sechamisel gysten for the log haniling incluiing cutting
to sise md dedaricing,
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b slin~- - drvin:

Particul~rly in this sectinn of tha production flow it is decisive
to select the nochines and the nrouuction system im scoordance with
the diumete: of the loms bein; avnilable., A8 mentioned before it is
renerally necossary to have n cortnin output in o plywood faotory to
keep the capitnl costes for depreciation and interests in a certain rampe,
vhich uill be considered in o later seotion. To keep the capital ocosts
lo¥ it iz necessary te have a certain hih output from the factory,
vhich a ain requires a very different nunber of logs to be peeled for
either snell or lar-e dirseters, O 'n very small diameters, such as in
FMinland or the 3outhern ine plywood industry in the United States it
is necassary to neel -z much azx 200 to 400 logs ner hour to get the
necessary output fiure, vhereby in factories operating nn'tropio.l
timber it mitht be acceptable to peel only 6 to 8 loge per hours. e
larze differsnce in the number »f logs to be pecled per hour demonstrates
the difference ir. h-ndliii ; orf the loge amd the veneer If, for example,
smgll dinmeter 1178 will have to be peeled in lar e numbers, it is
obli~atory to have the transportation of the lo~s from the log yasrd
to the rotary 1.the completely mechanized. Also centeriny of the logs
and ohar int into the rotary lathe will be completely meohanized and
partly automntic. Thic autonation poes that far that in the United
Stntes scactives the 1otary lithesz 7ill not even be ttopped for taking
out the peeler core and charing the fresh log into the machines, but
the wpindles will continue rotatin: durinz this automnted process,

fn suoh sperations with small divmetu. lo~s, the best nethod has
proved to be n tray systom installed aftor the rotary lathe, vhere
the short venser ribdor is sent into the different decks, Peeling of
the los vill alwayn be dono in rotary lathes bYeins equipped with
telenconic splindles to enable a mnximum of output and recovery out
of the small-ci: e lom, (mn the other emd of such n tray system it is
common practice to cut the vencer to tho roquired si:e and, depending
on quality requirements, to cut out defects hefore the veneer will be
sent to n roller veneer dryer. Loading of thic roller dryer sight b
sanual or mechanized by means of an sutomatic losding system. At the
outfeod side of the roller drye: the veneer will usually be sraded
socordin; to size and quality, which misht be dome ntrictly mesmally
or on a Trading conweyor or rotating table,




‘hen operatin~ on logw with larzer diameters, such as 500 mm or
20" up, the machinery bdeint sélected for peelin: and drying is usually
a different ons. Loz mi-ht also be brousht to the rotary lathe on
conveyors and might alco be meshanically centered ond charred into
the machine, however, it is not obligatory to do so. In the other
caso usually simple hoists ~re bein used to corry the lo~® near to
the machine. .4t thin pouition the centerinz will be done nanuvally by
simply mensuring the dinmeter orosswise amd fixin- the center point.
Loading into the machine irill then be realized by the same hoist,
whioh will 1ift the lo: into the machine, The labour force must
arram;e for the centralized clamping of the lo~ in the machine.
Naturally, thic operation takes more time, which must be considered
88 a loas of time, because durin: thie period the machine camnot produce
&y venser. For this reason a rotary lathe bein~s equipped with a
osnterin; and char~ing device will be producing approximately 40% more
veneer than a machine bein: operated manually.

The rotary lathe itself should preferably alsc be equipped with
telesoopio spindles allowing for smaller diameters of the peeler cores
being waste, lMolarn machines alsc provide for high revolutions in the
range of 20C to 30C rpm and variable speed drives, The drives should
be over-powered to allow for the slow turning of the lathe when starting.
The quality at the veneer pecl is very important and depends to a groat
extent on lathe settin o, Literature is : - ivailable re; arding the
peeling of hardwoods, rerar "Veneer Species of the World" as published
by the Porest Products Laboratory, Medison, ‘lisoonsin, US4, on behalf
of TUMO, also from the Centre Technique du Bois of Paris, Franoce,

"hen operating on large diameter lozs, the veneer riobon is much
longer than it is on small diameter logs. Additionally, it is normally
the fact that small diametor log~ will be peecled for comstruotiun
plywood and the veneer thickness is in the ranre of 2 or 3 mm, thus
riving acain a very short venser ridbon out of the small diameter log.
Oontrary on the larys diametor loge the product is mostly thinner
Plywoed for decorasion or other similar purposes, wherely the veneer
thickness is just 0.6 me. In such o case Whe venssr ridbbom deing
posled off a log with 1 m dicmeter mizhs be several hundred neters lomg. ‘
On sueh long vencer riddoms it is not practicable to have a trey systen
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in oper~tion, because such a tray would have tc be of a tremendoux
len th. For this reason the reeling system has been developed and
particularly for thin vencer it is necess-ry to use the fully
synchronized rcelin: systca. In this casc the speed of the surface
of the rotatins lo~ will be electrically or electronically determined
and will be synchronized to the surface speed of the reelinz system.
This happens fully wtometically and the rotary lathe operator has
usually only one additional handle, vhere he ccn control the reeling
operation by just arrangin~ for some minus or some plus tendency to
the synchronizntion.

On such -n operation it is desirable, but not necessary to
have a chain conveyor in front of the rotary lathe for the removal
of the peeler cores and a aste conveyor after the rotary lathe for the
removal of the pezlin; waste,

The round-ups n~re ~enerally a problem in this system, because they
cannot be recled {1ithout very expensive and not very commen equipment)
and must be taken out of the line, This happens either nanually Wy
selecting those round-ups on little curringes or mechanioally by
installing 2 rbber conveyor, which will carry the rouni-upe out of
the production line on another carriade, from where the round-upe
will be taken tc the round-up clippers,

Drying of such vencer, wvhioh is peeled from large diameter lope
can either be dome continuously or in a roller dryer.

In the continuous drvinc system the veneer will be stored in
reeled sondition in the rcelin: magazine until it is brousht teo the
unreelinz station. A synchronigin: device at the unreeling system
provides for sufficiemnt, but not too much veneer to be st into the
contimious veneer dryer. In this kind of a dryer the venser will b
dried s & ribbon and the desizn of the dryer must provide for giviag
the venesr sufficient possibility for shrinkage to avoid any ovesking
or splitting before it leaves the dryer, The uneplit ad ymeut venesr
ribbor vill then be sent to the clipper, vhere defects will e out owb
i the other venear will be out to the required sise. Directly after
the clipper usually a conveyor is installed, from whioch the vemesr wil
be graded accerding to quality and sise,
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This system of oontinujue veneer dryinz provides the advantage of
saving some 3 to 6 of material, because no allowance for an uncertain
shrinkage must be ~iven to any precut veneer sheet. Instead the veneer
will first shrink in the veneer dryer and the cuttin? after drying can
be done very precisely just considerinz the minimum of oversize for the
further production,

The other system provides also for a reeling stora-e in which
the reel veneer will be stored for a certain period, Unsuaily this
storage is much smaller, because the cutting of the veneer in 7reen
oondition can be done with a continunus change of thin or thick veneer
(for sither face and back or core), whereby the different veneer
thiocknesses will just bo stacked on different veneer stacks. In the
continuous veneer dryins operation it is, however, necessary to provide
suffioient veneer reelins storare to operate the dryer for a oertain
period on the same veneer thicknese. lhen changing the veneer thickness
the dryinz time will be different and such a chanre requires always that
the dryer must first be emptied before the change can bo done. This
again represents a ocrtain loss of tiwe, if it is done avery hour.
For this reason the continuous veneer drying system usually provides for
suffioient storing space for the reeled veneer to make it possible that
long periods of the eame veneer thickness oan be dried in the dryer.
Also the dryers are usually equipped vith more tham one deok and the
deoks are having a separate drive making it possible to utilize one
deck for thin and another deok for thick veneer mninly.

Back again to the so~called "wet clipping system" the veneer will
alse be Wrought to an unreeling etation, whioh, howewer, requires no
synehromisation eystea, but just a simple drive. The vemser ridhan will
b sent through a (reen oclipper and veneer defeots will be out out amd
the out veneer will be out to the required size. This veneer, vhich
vill be out to the required sisze must be ziven a oonsideradble shrinkage
allewenoe, which might be umnecessary, Practioce has showm: that the
shrinkage facter for a oertain veneer species theorstioally is a
fized figeure, whioch, however, does not spply in the prastical operatiom.
In swh an operation it depends very much on the initial and final
asisture ommtent a5 wll as on & namber of other drying oonditions,
dooerding to such oonditions the shrinkage of one apecies md vemser

T
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thickness mitht vy considerntly between, for example, G and 125.

In such a cage, wvhich can ensily be demonstrated at any dryer, it is
nececsary tu sive the Teor veneer sheat Zenerally sn allowance of

12, for shrinkase. The dry veneer will, hovever, show that the

acturl shrinkae only sometimes s ac hirh as 127, but in other cases
ae low oe only ¢ . In this cate o cunsiderable oversize has been
wacted, becauce 1t connot be wred anyuore. This, actually, demonstrates
the econominal advaniaze of the continuous veneor drying system.

It is, hoiever, naot nluaye possible to install only eontinuous
vencer divers, because these require o mass prodiuction, whereby a
producticn, which providas for a larse ranve of sizes and thicknessns
(and provably dso wood spercies) i1l not be very practioable in the
continuous veneer dryinz system, [dditionally comec the fact that all
round--ups must be cut *n size in reen conditior.. For this quantity
of veneer, vhick usually ropresente some 20, of the total, the oontinuous
venser dryin: system ie impoacsible. For this reason and for the reasom
of providin  sufficient flexibility to a plywood mill the practioce
has shown that it is mont advantageous %o ~:mhine both awystemm in a
way that a cerinin pa't of the veneer will be dried in a continuous dryer
and all the rect passes thronsh - 1oller dryer.

At the end of thi~ paragzraph the Finnish symten wust be -mntionod,
which alao includes a fully mechaniied centerinzy and char-in: system
for the rotary lathe, This machine will usuclly be installed in a
very hi.pgh pocition. The veneer ribbon will then be sent via conveyors
overhead of the continuously operatin; veneer dryer, whioh will be
fed from the opposite aide. The venecr will pass throush the veneer
dryer in various S-lines and will leave the veiser 4rver on the opposite
side again bein~ fed straisht into the dry clipper. This system works
without any tray system or reelin: system ani the miccing storare of
the ;reen veneer will Le equalized by the fact fiat the rotary lathe
operator can see the veneer ridbbon and can speed-up hic peeling mechine
a8 long as the new ridbon reaches the last one, Only them he will slow
down his machiré to the drying speed. It is naturally necessary with
this sysicn to arrange for very fart losdin; of the rotary lathe te
aroid any enpty zones in the venser iryer. This systea, howewer, is
only desirable for small dimmeter logs.
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2)_Jolnting sd splicing

Tis is the section of the production where all venesr vhioch was
not produced in full suze will de handled. The operation of this
section and the equipment beins used will very much depend on quantity
and quality requirements of the production, but in the sase rance also
on the quality of the raw material. In Japan, for example, a mass
produot such as door skins will be produced on fast operating continuous
veneer dryers with follewing rotary veneer clippers cutting permanently
all veneer into the szme mize. Te quality of the selected raw material
is good enou'h to allow for the same quantity of lower muality bdack
veneer sheets as hirher quality face venesr sheets in the produetion.

Also the quality of the loge for the ocore veneer is still hizh enocugh
%0 allow the same systen,

As an opposite case, the production of softwood plyweod in the
United 3tates can be comsidered. Quality requirements are there so
low that no defects have to be out out and all veneer can also be out
into full size sheets not considerinz any defects.

But those tuo examples are the extrems outsiders, .hereas the
wide range of normal production conditions requires handling of »
oconsiderable quantity of veneer, which is not out o full required sise,

T™e handling of this veneer hiz ot aleo a very wide ranre., In
simple operation those veneor strips are neither jointed nor splioed
togather, Wit will usually be sent throush the ~lue spresder in the seal)
fors and will just bde laid together at the setiting stack & long e
the full width of the required vemesr sise is reached. Ay overesize
will them not be out, but simply torn awey. Sech a production wewally
alse allews for patohing of the oore vemeer, which saves outting into

smaller strips amd keeps full sise venser sheets together, just patehing
out the defects.

Hhen it comee 40 higher quality requirement, joimting and
eplicing of tho vanser stripe will b neceseary. ™e sam 15 required,
uumuuamum,mummumh
$400 cmswning setting of wspliocet cere vemser.
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The jcintin: of *he weneer stirips is done on travelling head
jointers, or jcintin - machines here the hend is atationary and the
veneer travcle overhead of it, wd -n simple villetines, Some of
these machines p-ovide =10 the ' = application in one operationm,

while othe s require 1lue ~pplication alterwards.

Por the splicin ~lvc o 'side ran;e of nachines is available
ranzin; betixer the ol tapinz anchines, which are now mainly replaced
by Zir=Tac; or spit \lue spiicers, All those splioin machines operate
{n fibre directin, °1->rplicer: providinz a clore ~lue epliocing
of the vence: sherts -r. available and very succesefully in operatiom.

Also those (nez opernte in fibie direotion,

The~o ..e ~lso cross feed splicers on the market, wherchy the
luein,s of the venear sheets in either done in a pressinv operation
or durins, the pascv-e of the veneer through the machine under a cortain
feedin ; pressurs in connecti n with heat supply. All those cress feed
splicers arc al=o cquipoed rith clippers cuttinz the endless vemeer
ridtons int. vereci shecetis of the required si:c,

mder rimple conditions nnd particularly, where the labowr cssts
are low, it is naturally poscible to do the splicing operatien aammelly
by means of manu~l tape appliosntion. In sone factories the hardening
of the .1io will Le assicted Ly .o usa e of iroms,

A nev develomment 13 made in Japan a number of years a0, where
jointing and splicing ic done in ome machine. The venser siripe will
be fod int- the machine across the fidre direction. A knife will firet
out the vencer and provide a strairht edge. his venser will them b
forwarded a ninet the opposite straisht ed-e of the last vemeer and
at the time, vhen both edtes join tovether either spot glue or spet
tsping vill e provided from the top, At the same moment the spliesd
veneer will be fed out of the machine and the same knife, vhioch ie
wed for the jointiny operation, cuts the veneer shestis alse to the
repaired sire. The veneer sheet will be mtomrtionlly fod out of ©e
sashine sl stocked aftcr the mechime. This system is very alventegeews
vith respect to the requiremsnt of labowr, tmt is has the disatvantage
that 4% does not prowide & 1ue 1ine bdetween the vemeer sheets, hieh
15 Gefinitely required for esrtain plywod qualities.
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At the end of this section nll veneer is availabdle in full size
as it is required for the further production. Usually this section also
includes a oareful repairing of the veneer sheets and the ¢rading and
setting. In the grading operation not only face and back qualities
will be separated, but also the different qualities according to the
erading rules.

In the setting operation it is quite common to have one face and
one back veneer always 1aid together for the easier setting of the venesr
stack after the clue spreader. This applies, however, mainly in such
factories, where pre-pressing is in use.

4)__Pressing

The pressing seotion usually be;ins with the glue spreader, where
the core veneer ie sent through and is ;lued on both sides. Other
forms of glue application are by hand in very simple operations (whioh
1o mot advisable beosuse the quantity of glue application is very uneven)
and by neans of curtain coating or sprayinz machines. The latter,
however, provide only one side glue layer, whereby the ordinary flue
spreader will apply lue on both sides of the core veneer at the
same,

Depemding on the production method sometimes the plywood will then
be laid together in single sheets, meaning that only the mumber of
1ayers will be 1aid together which are required for one plywood sheet.
T™is sethod is mainly used wherc pre-pressing does not exist and where
0oils or tablets are available for the loading of the hot prese.

In modern operations, however, it is comnon to set veneer stacks
of & hoight up to 1 n after the zlwe spreader, vheredy alwayw one faoe,
ane oore snd ome Back veneer are Set on top of oach other and always
wno sheet following the mex® Wsi’l the stack height is resched. Such
a set stask will them Do takwm vuanncwimo’ﬂuoou
precs, vhere it will remais for some 12 1o 15 nimstes time for pre-
preseing. mmmmmummmwom
tmu.mmmomnmwhm.mnum




used to allow the veneer sheets to stick better together ard to allow
the easier handling of the pre-pressed plywood, when sending it to
the hot press. This applies in the same way for manual loading of the
hot press ns it applies for automatic loadinz equipment,

Between the ccld press and the hot pressin: operation usually
a quality control is done to rapair Wy poesible overlapping, whioh
may have happened. duringy the pre-pressing operation. This is another
advantage of pre-pressiny, because this overlapping may otherwise
happen ir. the hot press and may not be repairable.

vhen decidinz about a hot press it is always worthwhile to conaider
whether this one shnuld be londed manually or by means of an sutomatio
loading device,

The practice has shown that hot presses up to 15 openings oan be
loaded and unloaded manually relatively fast, so it is not necessary
%o have any automatioc squipment for it. Also from the economiocal poind
of view it is not advisable to have an automatic loading and unloading
device for such hot presses, because this equipment night cost nearly
as much as a second hot press and might improve the oycle time Yy not aore
than just 20 to 307, However, it is imperative that when using manually
losded presses the period of time between the loading of the first
pensl and the application of the full pressure shoull not exceed one
minutc to prevent pre=curing of the zlue,

‘hen it oomes to hizher production figures and a certain mase
production, vhich mesns that the fluotuation of thicknesses, sizes,
and species is not very vig, it is advisable to install hot presses
with more than 15 openinzs and sutomatic loading and unloading equipment,
Pricevise it was demonstrated by the aanufacturers that a hot press
with 30 openings will not cost very much more than such one with jest
20 openings, For this reason it is usually precticable to decide whether
ons hot press with 30 or more openings should be installed with sutomstio
loading snd wnloadins devioe or whether s nuaber of 10 of 15-cpaning
hot presses should be set up for menual losding and wnloading.
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The decision, which kind of hot press has to be taken, is not omly
depending on the production quantities, but naturally also on the
ooats of the labour and the relatinn between output and investment
ooats,

Usually only one sheet of plywood is loaded into one opening of
the hot press, but there are also presscs available, where the plywood
will be manufactured in doudble-size or here two sheets of plywood
will be loaded into one openinz either one besides the other or one
on top of the other,

There are also sin~le opeming hot presses available partiocularly
for larger sisze of plywood. The largest of these single opening hot
presses for plywood is operating in Australia since many years and
produces a final plywood size of 50 z 9!, Otherwise single opening
hot presses are mainly in use for laminating of plywood or blockboard
with fancy venser or melaaine paper,

Reason for any pressinz faults are mainly precuring or incorrect
moisture oonditions, Precuring is one of the reasons why presses with
sore than 15 openings should not be loaded memually. Even with a
very trained and skilled crew it is almost impossible to reduce the
loading time of plywood into the hot press per openin~s below 4 seoomds,
Bt even under such ideal conditiocns it takes already omne mimute detween
loading of the first eheet into the hot press md the end of the loading
operation, which means the begimning of the closing operation of the
hot press. The first plywood sheet is, therefore, under the inflwence
of the heat of the hot press for one minute without deing pressed
together. The ;lue must be mixed in a certain way to allow for such a
long time under heat influence without any preouring effect. Otherwise
this will o & defected plywood sheet, vhich has to be rejected afterwards,
Pt the sdjustasnt of the lue cammot simply de done towards too lemg
pot life, deoause this would also extend the time deing required for
the pressing operation. In this case the aycle time of the whole
pressing operation would be 00 long and the output too low.

Por this reascn the practice has shewm that it is atvisable to have
o namiowm of 15 daglight opemings, if mmmual loading of the hot prees
is eomsidered.




Other pressir; defocts myr result out of moisture probless, If
veneer is too dry, the uater of the -lue will be absorded into the
veneer to inercase the wood moisture content and will not be available
for the distribution of the -lue ~nd the hardening procuss. On the
opposite side toc wet vaneer will cause too much development of steam
in the hot press, vhich moy rosult in ~lue buhbles or even explosions
vhen the hot presc iz suddenly cpened.

It is ~dvisable to check thc nolsture content of the vemeer firet
if any pressing defects are rerlized, (uality ocontrol must be very
strict to ~veid n hi~h percenta;e of rojeots due to such rsasens,

In the ordinary operition the plyweod will e stncked after the het
press before beir:r mont to sizin? and sandinz operatioms. Sech &
etackin- ~nd ~ny further stora e of the pressed plywood is not
technologionlly required, but is mainly advisadle, if the ramze of
sizes md thickmesscs in the production is larce and the mechines for
sizin~ and s-ndin~ nuct he continuously adjusted, In such & case
4t is bhetter to collect a lar wer number of plywood stacks of the same
size and thiokrness hefore semdin~ the materi-l throuzh sizinz and
sandinz operation.

In n mass production it is, however, possible withouwt my
teohnoloical problems to unlond the hot Dress direotly into the
feedin> conveyor of the sizin~ machine amd to oomtinwe with sueh plyweed
sheets bein sent directly throush sanding amd /rading aftervards,
Alno so-called coolinz wheels, 'here the plywood sheets have boen turned
100 dezrees in n lar x wheel, while Bein; dlowm with fresh air, have '
proved wmecessary and have mostly bees disansendled o ainm,

‘Bon considerifg sanding it is also importamt to deternine what
she samding operation is supposed to do, Om Asia’s mass productiom
plywood faotories, fer example, it is very cemmem %o operats vith ene
bSotton wide belt sander for calibrating the plyweed and providing &
rough sandinz at the plyvoed back. Nere ustually m eighty-grit sanding
paper 1o uwed,




e second sanding machine is then a }-head top wide bdelt samder.
he first head usually is a oontaot roller with an eighty-srit samding
peper. The seoond and the third head are usually oquipped with ocushioms
d the paper is 150 amd 250-grit. The (rit of the sanding paper
naturally depends very much on the required quality, Wut also om the
weod species deing used.

Techmologically seen under such an operation the bottom sander
provides for the main oalidrating, while the first top head also “ives
a sortain calidrating effect. The second and the Rird top hoads,
however, provide emly polishing of the plywood surface.

The end of the production line is mostly seen with grading of the
plywecd and repairing any defocts. Quality contrsl in this section is
mset important, decause right after this operation the plywecd will de
stacked ard packed for delivery.

L1 _Saalitr contrel

Quality control is the key to all steps of plyweed produotion from
he 1athe (smoothness and thickness tolerance) throush the dryer
(moisture contemt) throuzh splicing (close joints) throuch the pressing
seetion (giuwe mix and even spread, assembly, press time and oore over-
legping and "ags) and ending vith the cutting and sanding telerances
md the grading prooess,

al__Resovsix

Fermal exposted recevery would sgprexisate 507 of rownd loge
ingut for larce diameter logs., The felloving definss the sverage losees
ot the different predustion stagee:
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round loz input = 100,0 ¥
wet wnste «- 12,07
peeler oores - 5.0%
= wet veneer « 80.07
shrinka-e - 8.0 7.
= dry veneer 12,0
dry waste . 7.0 %
= spliced veneer = 05,0 %
pressinz loss (volume) - 1,0 7
= pressed plywood - 64,0
dry wnste - 7.0 &
sandinz dust « 6.0 %
rejected plywood - 1.0 ¥
= marketable plywond = 5.0,
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For *re production of sliced veneer there is alwaye the first
decision to be made, uhether complete logs or cut to sise flitches
should de stcamed or boiled. ‘'hereas the stoaminy of logs reduces the
danger of end craokinz, the steaminz of flitohes has become nore
oommon, because the stocam pits can be filled with larcer quantition
wd the uteaming hoppens faster dus to the faster heat transfer.

In the usual operation it is, therefors, common to send the loge e
the band sew first, where they will be ocut to flitches. Those flitches
will then be taken to the ctemm pits and out of the steam pite straight
te the slicer. Since it is most important to have the flitohes as hot
as possible in the slicing machine, they will wsually e loft in the
steam pits right uniil being taken into the slicing machine.




™e question vhether any wood species must be steamed or boiled
Sammot b amswered _emsrally, but must de found out Wy experience. The
fast is hat Yoiling keeps the flitches in the water and the moisture
oontent of the wood will rather B increased than decreased.

Steaming is used more extensively but some species must de doiled
to protect the colewr or maintain a ssooth surface if the species has
interlecked ~rain,

In the stenmin: operatica, however, the desrease of moisture
oamtent is unavoidadle, sinoe pressure cannot de Wpplied ad eoven wnder
14eal conditions of 100°C. md 1007 relative air huaidity the wood
Boisture equililtriwm is fust around 28%. Any higher wood moisture
osmtent in the flitohes vill, therefore, be trying to sranafer the water
frem the wood into the surounding hot ais. This drying effect oauses
oracking and splitting particularly, if the heatin: capacity of the
steanm pit 1o very hizh and the heatina=up proocess of the flitches is
vory fast. Them not only the difference between actual wood moisture
oentent and wood moisture equilibrium of the surrownding air, dut alse
expansion temsions will cause such a splitting. It is, therefere, ad-
visadle %o arrance for a slow heatina=up process of the material te
%0 stemmed in the pits.

™e question, whether direct or indirect steanin: should be arram ed,
1o casy to be mmswered, because the direct steaning results in & larpe
1680 of water, vhile moet of the 3team can be returned to the doiler
a8 oondensed water in the indirect steaming system. Dut not the loess
of water only is impertamt, Yt the faot that any softening and
dogasing dovice for the boiler must be much larrer, if great quamtities
of water are ocentinucusly lost in a direct steaning operation.

umtum-wumxugotmmuuuuu
8 Batier, Which wually is fownd owt Wy experiemce. Ategether 14
o-\onutm-u-mumxm«naumum-m“
m«mmauumnmumua-. But
muMsmmemodm. 1t can Yo stated
MNMmdhmuwmnmu“m
wﬁ-mmmdmm,mummuu.
vhen stemming is deme,
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e Jicing

AMftar stemumin s or Hoilin- the flitches will de ment quickly to
the :licin - r:.chine, Thera aro threc different kindo of slicers
avail tle irn the ziwket horissnt-l ones, cl-ntin: ones and wertioal
ones. Jonerallv it c~n be 2-i? th~t horir ntal cnes are providin:
the mar-imu of aecuracyr, hile the vertictl ones arc the fastest

ever~tin - @ .chine-,

The 1lcotest cevelcpment has been vhen slicin: and dryin; operatioms
-;ere combined into one continuous production flow, This is so far
~nly possibly with vertic~l ~né slanjin machinen, The veneer will be
wided by means of converyors out of the machine and into the direotion
of the dryer n its way between the slicin; machine and the dryer
the space between the sin ;le veneer sheets will be reduced to almost
coro to Allow a2 maximum of coveraze of the dryin spaco in the &rycr,

In sliciny it is essential to hrve uthines vhere the knife ancle
~nd pressurs bar npeninz co-n he adjusted acoording to the requiremsat
of the species,

‘hen the continuous nrocess is used, ihe veneer sheets will eater
the dryer on the end, i'hich is next to the slicin: machine, 1In at
least thres decks in ‘=forin the venesr will pass throu-h the vemeer dryer
and 111l leave the dryer orn the opposite end, where mostly an sutosatio
stockin ., device is inctalled,

This autometic system in npplicnble only for ocertain venser species,
whereas others nuch as ‘formosin require a storare period between
sliein~ and dryin~. If such o period is required, it is necessary %o
stack the veneer after slicin; operation snd to keep the stacks in
storage for a certain period of time, Aftervards feodin: of the &ryer
is mainly done menually ond the dryers bein? used are mainly two-deck
dryers with the same dryin; direction of both deoks. Unloading of
the dryers is then acain dome meanunlly and the number of sheete will
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vill Ye counted to have the sinzle panltets rc.ady for cutting nt the
‘nillotines and undlin:, Such Sefore-nontioned $:0~deck dryers

can nlso de aquipped ith autometic losdin~ rnd suto.actio stocking
devices. There ar: mechonic~l hondlin~ problems :then dryinzt very

thin veneerc. Such vemee:s ‘N, mm and less) ma  enovally air dried,

ol _Quillotining

Those packets of 15, 20 or more veneer sheets of cliuays mors or
less the same veneer -rain will then be sent to the muillotine, vhere
they :rill be out on All four ends. The next step of operation is then
bundlin;, whioch oan either e done menvally or by means .f a machine.
Also the recordin: of the production om: be Zone menvally by simply
measurin: vidth and len;th enc mltiplyin- it by the number of sheets
or by emall computers, hioh do the measwrin. nnd oountifg autometically
and provide irmedictely oouplets lists rivin: swface and all the other
data in one atep of operction,

If ¢ venee: fastory produces not only for its owm consumption or
for laminrstin: of its om plywond, it is most advisable to have a lar;e
final atora ¢ Muildin- available, vhich seives at the time as sales
duildin~, Tt is most common th-t buyers vent to see a larre rane of
produsts and vent to select the qualities they recuire, FMor thiz reason
swoh & lare stora e Luildin:; is vor'y necessery and advisable,

L)__Saldty contrel

Mity onntrol oonoerns nainly thickness toleramos md mristure
csmtent. Turopenn stamdardo allow thickmees tolermmces of £ 0.0} mm
ol msdstwre contents detweon & - 14 dependin: on the species,

&) Resovery 7

Normal expected 1ecevery would cpproxinate 507 of rewd log inpus.
™e following defines the averc's losses in difforent production stagess




vwund losr input = 1003
log off-cuts, sawdust .23 - 284

flitches - 77T - 12 %
sgliocing waste - PR

green veneer w B~ 6y

o~

shrinkaze -

dry venecr =63 -53%

trim vaate = 13

marketable veneor = 45 - 50

BElgnSnTe TREARR S TmEree BEBRBEE T B Eme _N.

4 C) Blockboard

2bho ofc unt

The production of “lnckboord in indewendent factories is mainly
known in central lirope, “hile in ‘evelopin~ countries it is Rt cemmon
to add a manufacturins l1ine for hlockboard to o Plywood factory to maike
wse of the Leeler cores ~nd s-ue lorer olass lom,

Under such conditions usually the peeler ocores will be colleeted
after the rotary lathes and will then be sent to a band or fang saw,
where they will be just cut inte 1 planks, ™oee planks will be stasked
ad prepared for drying.

In a plywood frotory with sne or two rotary lathes the recovery
on the lozr in already so 7ood and the volume nf the remainins pesler
oores alrcady so small th~t one oore composer cnmnot be fed only with
the material from the peeler oores, For this recson it is advisadle
to utilise also lower clasz logs for blookboard sroduction rather them
for lov class plywood. It iu a lact that the piices for bleokhoard
are almost as high as for plywood of the same thickness, whereas ply-
wood requires hi h class veneer layers and {lue lines in between, while
Blockboard 48 mnde out of a one-layer core with only wo clue lines
ead very 1ittle -lue for the tlueing of the strips together,
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If & sav mill is existing, ‘u is also very common to utilise the
m«ﬁ.mlllﬂmlwelmn*mm outside of the
lo@ for t.e production of dlookbord.

M__hexing

T™he 1"-planks coning from the sew or sew aill vill not be square
odged, but will be stacked in raw condition. If the moisture omtent
is Mgh, alr drying is alvays an sdvantage, whereas it is also pessible
%0 put the stacks directly into the dry kilm,

Kiln drying is alugys necessary, #inos the glueing prosess rouires
& wod moisture content whioh is not obtainable fros air érying only.

ol__Core compsing

e stacks with the kiln dried plamie vill wwally be bWwrought
disestly to the multiple rip saw, where they will b passed through,
Mt the multiple rip saw 2 selecting proosss is necesmary, wherely
el those strips having not four sharp out edges will be selected md
roont on little ocircular saws to utilise the remaining gsood part,

‘mmtpmthtuthmmugm.m
.mauna.uuuqnmtom-muunmtumm
prossure the strips will be glued Segether.

Mmmmmmumuumum.m
umanutumu-ugnmummthd
w~~dlwmm1mlﬂlm. whioh
' ﬂlh'mmthﬂ\nunotunmhuuuutof&m.
mmm.«-mmwﬁgxnmmuwo
mummm-mmum-«m
osnbitin, Nldmﬂllﬁﬂﬂtsﬁm.'MQ
mcmmm,uummummomﬁ-.
cmet Y ereided, It the strigs, hewewer, wre properly glued togother,
ﬂmdmmunhmmwu”tum
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of the next strip, thus causins a certain tension, but not allowing
for such a varping ~f the final boards,

d;  logkvoard pi tjon

When the nore is prepared it will be brought to the glue spreader,
however, not the core will usually be rent through the ;lus spreader,
but the covering veneer layere., o utilize the two-side effeoct of
the . lue spreadin.: operation, it is common practice to send two venser
layers throu:h the zlue spreader at onc time to get one side each
applied with -lue,

‘hen cold presses ar: available for the production of blogkboard,
it is very casy because the same syztom can de used as for the produstion
of plywood ty forming lerce etacks and sendinz them into the ocold prees
first, before loadings the single sheets into the hot press,

If this is not the case, it is neccesary to use either omils fer
the carrying of the layed-sheets or to have a fully sechanised amd
converyorized system, which avoide any shiftinsg of the single layers.
Such a mechmized system is almoct unavoidable, if large sise um
ie produced in 6' x 17 gize.

There is a fully mechanized aid endless systes . or the prodwotion of
blockboard existing, which must be nentiomed here, too., Under thie
syetem all three layesrs of the tlockbonrd will be formed at the time
and directly before the hot press, The smaller or wider shests of venser
will just b8 layed into oconveyors to be brouht into the hot press,

The lower veneer, which is endlessly rlued together, carries at she
time the core layer, whioh vill be oomposed, while the whole system
moves into the hot press. Setting of the core layer is just laying

one strip nmext to the other and filling the whole area with sueh strips
vithout ay clweing prooeas betweon the strips. All the strength of
the board is omly provided by the slue layers between the cere amd the
oovering veneer sheets,

The het prees is a single opening hot press, which is installed
on wheels amd whioch moves slowly forvard while 4i¢ is clesed for pressing.




m.mumuokrmnnm.gmua-mm
overiagping renge to aveid My pressing defect,

mmmmmuwmhommommuuum
Mformunlumt.

Mis syuten provides an wndless belt of Slookbdoard, however, 14
does mot provide Zlueing detween the sinzle strips,

d)_Oeetp-Price Strwovere
Al__larld nexhet arice besed

e doteraine o oosta=price structure is vory 4iffienls, ‘eomuse
808 enly prices of the products are flestuating very steeply, Wt alse
e coste are & matter of a oertain fluotuation. Mis is partioularly
~~.m¢hlwurwwtd represent the major and
dosdsive ocost factor.

Based on the 1aet high price period a caloulation oould b drefied
@ shown in the smexmed table Mo. 11, Those conditions may represent
.mmlwmhrmommmntm.

A show in this caloulation the logs as raw material represemt
5.9 costs out of the sales price. If under certain conditions, eush

& ia Bwepe or Jpmn, the transportation of loge is very expmsive,
hmmwwummtmwmuumuo. In sueh

W aother 100,-UBS. u-mmamlumnm
hwwmnmtm-muumwnmn
oveshoads ceoting fasters. In such a case 44 is, Sherefore, neceseery
hmhﬂumunﬂm’. Tais aguin, omn only be
a—muxmmumwwmmmu.
mummnmmu.m-pmmw
ol e inpert of plywsed must cover Whe Gemend, ”

Butrelly here are other areas wvailable in the wrld, deve the
mmm-o-nmumunmu. In sueh o
mﬁnﬂl‘.‘n“ﬁ\.mm. Pat it is ofOem




the case that under such conditions people do not really care about

the maximum of nossible production, But their output in meeh lower

tham showm in the Tahble N.. 11, In this ermo all the fized ooste, sush
& labour, depreci.iim mnd oveibe s will influence the caloulstien
and dalanco 1 part of the advantage of the low raw Raterial eest,

Jable 112
darage Calanlation of Mnned

logm « 5.~ US.“:/B3 t 0.5 recevery = 00.00 M/l) «¥.5%
giwe 0.35 kg/u” x 250 w3 x 0,40 U A3 B.0ovstd . 6.3 §
labow « 30 hra/a> x 0.40 USS/MN o« 12.00umMm’. 058
dopreciation s interests .

4 000 0N0,== US" ; 5 years s ¥% 000 ns/yu.r

(10 000 sheets/day) = 1,6 (incl. intercste) = 35,00 uu/--‘ «¥.38

e 182,00 o M.6%8
+ 10 1 overheads and s~les ooats -« 1820A. 048

total ocosts - 200,20 mh! «9.0¢%

o profit Before tam e ooumsml. 708
= sales price (80.= UB8/9000 sq.f4.) e 135.20 W8/a] <100 §

Sessesescssess snsocsensany’ -,
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§)__Swsmery
al__Alaing

The predusts should e adequately protected fres shipping domage.
Omerally streng plyweed or lwmber crates are used. Curreatly no
eEparience is available on the possidle demefite of shrink-wrapping
astheds .

A_Jalmaiag of_soshinee

Yhen prodwoing plyvecd, venser or blockboard in developing
oountries it is mest decisive to have the maohines properly dal amoed
18 aseerdanee with the lecal oconditions et cne arainet the other.
4 sentiensd defore the riAt avsten has to be selected for cash single
o%ep of predustion md the capacities of the sin:le machines have to be
Preparly hlaneed vith cack other. Mis means that the oapasity should
"ot bo fined in aseordance vith the availadility of raw saterial and the
preapests of the nerhet alens, But alsc in acoserd with the nain machines.
In e prestical eperation it simply meams that the dryers should de
mwummmmxummm--sm«mu-
-hmywwmumjowmumtm-m:q
agnin should b wll oquipped to cover the demand of jeinting and
aplieing fer all the dried venser. Purtherscre, pressing cmpasity shewld
again b0 Yalmmesd to prees all the available vemser into plyweed alse
1a the oam tias of operation as the other part of the fastory werks,

3% somds very simple, Wt the prastice shows that it is far free
the case ia sush fasteries ia namy countries ia the world, Wt the
Bashinery of a fastery is net preperly balmmeed 1f the rotery lathe
wein enly sue shift a dag and the vemeer dryer has to be ia eperetion
84 bowe o oy Pl Ratuwrdygey and Bandege,

Purt of sush & preper dalansing 10 alse to provide net ‘0o mueh,
Wt sufficient allovmee for preduction fluwetuations. 1If, for emample,
o fastery is desligned for ; averepe predustion of § s plywed od
u—cﬁ-muommdnm:-smm.
e conditions will b0 guite different. Mere will %o ample drying
capasity, Wt the epesity of the retary lathe sight be imsufficient.




Under such conditions it will be wise to consider overtime for the
rotary lathe rection ani {o work -n srdinary production times with
the other sectirns of the factory.

In the opposite, when such - factory is suddenly retting lorge
ordera ir 25 mm uliutterinzy boards the dryin- cap.oity mi sht bde rather
small and ircufficient. in auch a case it vill Le advisable to have
certain allowwice conciderad in the dryin: capacity from the very

bezinnin~ o avoid much overtime in this seetion.

¥~et iaportant, howevar, i3 to et the machimen working on maxisum
poesidble output, Here it i: mout importint t> coapare with other
factories wnd to collect fi-ures from colledl ues or competitors abdowt
their macghinery output, If, moreover, a set of machines 1is operated
on 50% of the noninal capacity only over lonjer perinda, all the fized
oosts for lodour, depreciation and intorests and overheads will immedie
ately doudbis and influenoc the calculationt very neratiwely.

The recond main important item will be the proper selectiom of
machines, Here the paragrophs of thi: paper might be quits useful %
deternine, vhether the one of the other machine iz better for the local
corditions, “lo. only the eystem must be evaluated, vhen machines are
selected, dut also the Juality requirements must de taken into oem~
sideration. Chean copies of precision machinas or equipment, which is
bused on tremendous know-how, such as the veneer dryers, oan simply net
provide nufficiemt quality of the products, Very often it is poseible
to start a production with second=hand or home-mede nachines swch cheaper
than if buyinz expensive machinerv from reputadle compamies, dut after
trial operation it mist be realized that high quality standard sisply
camot be obtaimed with such machines. Tor this ressom it is most
iaportant to deternine the quality requiressats defore fimal desisiem
baocut mmchineries are made,
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by
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SUNNARY

Plywood is a multilayer combination of veneer sheete making up a sheet
or panel aaterial useful for a large variety of products, especially furniture
and duilding construction., It has very Righ strength-to-weight properties and
is lems influenced by economies of scale in production than other wood-based
panel nroducts, Veneer is both a raw material for plywood, when peeled, and
(a8 here considered) a decorative and strength-giving surface finishing for pane)
products when sliced or sawn. Ite thickness can range from O,1 m& or cven less
to 0.3 mm and 0,8 mm., Blockboard is composed of strips of wood glued together
and purfaced with veneer, Most hardwood plywood is used in furniture productiom
and interior deccration while, especially in North America, softwood plywood
is a common conetruction material.

Much hardwood plywood production has hifted frem the dcveloped to the
developing countries, particularly in the Far Fast, The preferemce for
particleboard over plywood is based on economical rather than technological
arguments in any given situation - the two being competing materials in
many applications,

* Heilborn Engineering, Singapore 1 and Rosenhein~Schlossberg, Pedersl Repubdlic of
Germany

y The views and opinions expressed in this paper are those of the author and do
not necessarily reflect the views of the @geretariat of UNIDO. This paper has
been re-issued to incorporate the points raised in the discuseion of this tople
during the Workshop., Mis docusent has been reproduced without formal eoditing,
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