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RADIATA PINE - A VERSATILE TIMBER

New Zealands radiata pine is one of the worlds most versatille
- softwoods - an ideal material for a wide ranige of commercial
applications. The timber's status as a gdod quality, multi-
application resource has been endorsed by a recent

- comparison with 43 North American tlmbers All have similar
-characteristics and uses. :

- A comprehensive series of tests evaluated the timbers in terms

‘of their machining and related mechanical properties. Radiata

pine achieved first place with an overall score of 70% - against
an average score_of"59% (see back cover for table).

THE .TI'MBE‘RS'

- Radiata pine is w:dely used for packaging and temporary

construction, but its performance in the comparative study '
confirms its suitablity for a broad range of uses - including
plywood pro;:luction, general joinery and the manufacture

of furniture. ’ -

-Many of the North American timbers are currently used in

these app]!catlons

The reports in this folder provide detailed results of each
timber's performance in a variety of specific tests.

Radiata pine (Pinus rad:ata) was compared with 13 North Amerlcan tlmbers sourccd by the Unlver-.nty of Cahforma Berke]ey, and widely used m )

the ccmsrructlon and manufacturmg .mdustﬂes

o e N
 Shortleaf pine . o (Pinus ecbmata)
Suigar pine ; : - (Pinus lamf;er!mnn)
'\Westém whitepine - = - - (Pinusmonticola)
Ponderosa pine’ B : (Pinus ponderosa)
Red pi.ne : : (Pinus resino.sa]-
Eastern white pine . (Pums strobus)
‘Loblolly pine : < (Pmus tardrt)

THE TESTS

- The study was undertaken by the New Zealand Forest Research

~ Institute in collaboration wrth the Umversxty of Cahforma
Berkeiey

An exténsive series of tests formed the basis for the comparison,

-Using techniques of the American Society for Testmg and
Materials (ASTM), tests were d%s1gned to eva!uate the nmbers
in terms of their machining and related mechanical properties.

Mach’lninchs‘ts S —: i 4 Réhﬁ& Mechanical Tests

Crdsg-'cuttihg('xl) : e Gluing (x2) - *

~ Planing (x2) : * Hardness
Shaping - R ! Nai[l-v'.ii'thﬂr'a\ifal
Turning(x2) i . Nail-splitting :
Boring (x3) - - : Smw-sphmng
Mortisi‘ng i pet i Staple appllcatlon

- Finger-jointing e ; -Stabl]xty(xl) L

‘Sanding 4 ‘-Dlstﬂﬂloﬂ

Commion Name i Botanical Name* -
White fir . % (Abies concolor)

: Douglas fir o (Pseudotsuga menziesii)
Western hemlock : _ (Tsuga beterophylla)
Red alder sttt . (Alnus rubra)

Yellow poplar ‘ < [I.iriadmr{mn tulipifera)
Eastern cottonwood - (Popiulus deltoides)

The tests were specifically selected to assess the timbers'

‘suitability for panelling, mouldings, joinery and furniture -

manufacture and included evaluations in planing, shaping, -

_turning, sanding and gluing. .

Each species was represented by a batch of 20 lengths of 19mm

“thick lumber. Samples of the North American timbers were’

obtained from US lumber merchants, and together with the,
radiata pine samples, conditioned to 8% equilibrium moisture.

content.

The radiata pine was of average quality in terms of wood density
and starid history. The trees were 33 years old at the time of
fe[l—ing and had been thinned.three times in that period to

“maintain growth rates. They had also been pruned at three stages

- a technique designed to promote the recovery of clear grades of
lumber. This treatment is typical of all NZ radiata pine.

‘continied on back cover



Each test was.éarﬁed oﬁt’on'lO sam{)lés per species. The mean i T;).p}bvid;e thé timbers with an overall rating, each fest was given a-
* results were graded (from 5 to 1) to reflect the overall quality " ‘weighting (1 or 2),éccording to the perceived importance of the
of the samples for each species., . - ' .+ characteristic being tested. The grading for cach test was multiplied |
o S ’ i ) by the weighting. These results were then added together to give an
_',(‘Srndc‘ - Percsnage of Samples with Accepiable Grade.. © . overall value out'of a possible perfect scm."e of 100. -
%, i ' 90% + : - Co B o .
.'4-_ . " 70-89% ; g s, . Example: o
3 50 -69% - ) e g .. - Radiata pine_ - Assessment Categories
g C30-49% ST T s e300 %01 11212 L1 13
1 0.20% . R © . xCndig 4. 5 3 4 3 4 4°4 4 3 2 3 4 2
- ' M et g 4.9 483 8:3.2 2 4 4 <70%
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ed alder yellow poplar and Doug]as ﬁr returned the best, results ifn. the borlng and

mortlsang tesfs Whtte frr recorded the worst overall result All other spec1es

mciudmg rad]ata pine dnd ponderosa pine,were assessed as Fair' .-

i Both bormg and mortising are common]y dised to form jOlntS between wood components
'Bormg is typlc:ally used in dowel }omts or to attach legs to chaxrs A mortrse and tenon JOmt

is custornarrly used to Jom top rarls or lock rar[‘s to stlles in doors

n) o As woodworkmg eharacterlst:cs b01 ing and mortrsmg may not rate as hlghly as planmg or

. shapmg, but they are stﬂ] 1mp0rtant consrderatlons in the general use of ]umber

THE TESTS..
‘) ‘To cornp]y as c!osely a§ possrble w:th the ASTM standard the test used manua[ bonng

: '(a 24mm auger at 2000 rpm) and ho]low chrsel mor‘usmg l

: Srnce much of thrs type of work is now performed by autornatlc machmes a second tria] '
.was undertaken usmg a router brt ina CNC machme to drlH a 101'nm hole and ‘to create ay

" square mortlse hole 22){ 22mm

A fmal hoIe was rnade usrng a IOmm double twist, brad pomt dr1][ ina hand Fed e[ectnca]

¢

dn]i press

-Each of these five holes was graded aceordlng to the ASTM standards on smoothness of

1nterna[ faces and cleanness of the ent1anee hole..




BORING (& MORTISING: . = emainre s e 00 S S
Gommoii Name -~ CNCMachine  ~~ = Manual dll b el
e i 'ﬁlr.nn;_sqiua;'; s P =~ B 24.5mm auger - . : 1 ) {
R 10mm round _-* T W omm drill .
TS ) e T lQmmmbr(ise' ;
- REJECT CEAIR 5D -'f_.:oob
v Rt Sine s :

Shor{fgéf pifu:' =

S‘ugarpinﬂ_ e 2

K Wevste.rq .white__.pine -+

'P'Dn\dgrosa-pine 3

Red pine 3

7 ‘-'-Ea;terri 'whtile pi&’e
Loblolly pine
e : V:E’hiterf_ir‘.
. Dc;_l.lg_[;i:s fir

Westerit h‘;mlbclg -
~Red alder .

‘J;efl_:ow poplar

% . Eastern cnttquodd.:
TFTHERESUL TS hb 0 Bl S el
" Overall Douglas fir, red alder and ye]]ow;v poplar were rated ‘good' - slightly better than any of

-the other ti_rh_b'en"s'. Nevertheless, nearly all speciés met the réquirements for mortising with

both the router bit'and hollow chisel and the timbers achieved their best result in the -

manually-fed 10mm boring fest. - g :




i the other tests, the wood was condrnoned to 8% equrhbnum moisture content

adrata pme red a!der and ye[lew pop]ar drsplayed the best resu[ts in the g]umg

characterrstrc tests Therr combmatlon of strength and glue bondmg propertres gave

them consrstently supenorresults to the other trmbers A I i P

. i

Cross ]mked polyvmyl acetate (PVA) is the most commonly used que used in North Amerrca tor 2

PR

door andwmdowwmery ’_ : I ‘. ' .. SOl

-

Isocyanate glue js used ihen 4 totally water jaroof.adhes'ive is desira.ble'.f 48! =0, 4

i i .

. The glues were prepared and appl:ed 0 manufacturers specrﬁcatrons anri complred wrth t-he

ASTM requrrements Each specres was testec[ 20 trmes ten jOl!'ltS thh eaeh g]ue type As wrth all

Perfonnance was based ona comblnatron of e T Leant p
"o = the foree requrred to break the bond and T . P B
e, the percentage ofwood farlurernthe separated faces - Vo sy B ooy

& B s e " Lo - £ . = < %oca

Graclmgwasbasedon the fo]lowmgscale i L ‘.' w3

ExcelIent gTeater than 14 000 kPa : L e . A

'__qud -.10001 tol4000kPa A WP B TG T LR
Fair . 6001and (0000KPa - .. _
Poor . 2,001t06000kPa. -0 oo T

Very Poor ‘ _ A2,000. kPa and less.

e

These measrrrernents represent the trmbers shear strength and the qua]rty of the bond between

the adhesrve and the wood surface ‘The better the bond the higher the percentage of wood

far[ure when the faces are separated

The bonc[ is affected by the permeabrlrty of the wood and the nnxture of chermcals in the wooc[

commonly referred 0 as extractwes



; QUALITY OF GLUING : ;
) Common Narie . Woadfailnée BT TR * . Shear s-trength".kPA PUETS i _!é'.]ulitiqualit).f' :
F e i R 1 O R o i T R SR e e
: g e SRR o S R T GRS et B R R ol T e R ,
o o Ucoo 0% 20% 0% 40% . 50% 60%  70%c : B0% 90% [00% e 3
S R -Rediar.hﬁin_e'-'_ GooD it
7 Shortleafpine .- FAIR
s Sugarpine L FAIRS

'W‘este'_rn"whit‘e pine -

L . !.’on_t[erosa Pihe .

- _"Ret:!ro‘i'nle. - £ F A Ir
o : Eastem wh'it.e Pi{.; e EA IR ; .
o etk Lobloﬂypme : f»(tlg '

Hr, : ._ s ,"'W'hi'tef-ﬁrj:

-7 -'._:—:Dbug]eé fir ‘-‘l_ _i{'AIR
. t_\‘él'estern hemlockl. : IFAIR i
: .'.Red'al'de'r'-" AT , (;OOD e L
g Ye}low poplhr" - Go.oD
ey : Eastern cﬁttun\'.voq;_:!..k V jE
; THE RESULTS. - e : -
; Although the tsocyanate glue gave cons:stently h:gher strcngth va]ues than those of the PVA
giue the ]atters were’ Stl” w1thtn the general strength groupmgs Lol s e :
‘ The rnost marked dlfference between the giues was in the values for the two southern pmes i " -' g
(shortleaf pme and IobIoHy pme) W}‘lETf: a very low percentage of wood faliure occurred in the
‘ 'j_ PVA bonds Th:s was attrﬂauted to poor bend;ng of the typlcally htgh densny summerwood ., ‘ - -
' in these tlmbers Y : __ . :

M Rad:ata pme perfonrned partncular[y well w;th both. giue types ThIS is attnbutabl‘e to 1t5 e gy ’

—reasonab]e wood strength evenness of gram w1thm growth rmgs good permeabl]lty and Iow

LS T extractwes content whlch make radtata pme hjgh]y sultable for glue Jomtmg



adlata pine and red alder were the top achlevers in comparatwe planmg tests '

: between the 14 t1mbers Four other spec1es scered ’Fau‘ and the remamder Poor or_

Reject. .

 Planing is cn_e of the most common machining applications in indus_trtes"-‘using timber qu_
' high_'-end ménﬁfacwr‘e' (panelling, joinery -and furniture), and the quality of finish is criti‘cal_‘f. <8
Whlle most ﬁmshes do requn’e sandmg, the seventy and type of defect resu}tmg from plamng )

s ‘wrll impact on the cost (t:me effort and matenals) requlred to brmg the product 6 a an’

-

; .acceptable hmsh

"THE TEST
J ;The samples selected at random throughout the tnal to prevent b:as were’ fecl through a . |

modem computensed pianmg machme [ts settmgs were as fOHOWS

Machine teetl s[;eed B3 :"n.ett‘eslrrilinu'te‘(?;'i‘t'eet)miﬂﬁte) _
' Cuttér .hiark.pitch' Y Imm (‘II 7 kmfe marksf!nch) ‘
E Depthof cut - l 6mm (1/ 16 mch)
'!‘(htfeah'glés‘ T ) LRl . ;'_ L
| Top head ; -20 clleg{'e;_égb .
Bobtorn head 25 degreés .

The quality of fxmsh was determmed by v1sually gradmg each sample on 2 fwe pomt scale

Grade
"5 b-’__.»Excellent-
‘4'- _Good}l : | . :
'8 B
_' 2 “ " Poor .
I i{eject‘

= The.kin-d-of de_fects.hatedrjnclﬁded_ch'i-ﬁptng, torn grain, fuzgines-_s‘ of finish and raised g'rain.: .



 Radiapie T
. _S}iprtl.ea..f i
E "_Sugi’r pirl-e‘
7y West;em wfrit'é pi'rr_é: :
. Poi:{dér!isa_pine
_ Red-piri:‘é_ : -i L e
= Ea.s-'tern white pme

‘. -Loblolly pire-

'Yel[o.\;' poplar ;

(jo:;nmnn Name'. T Kaife angle | -

REJEET_'

Douglas flr .
Westem hemlo‘ck

Red a!der' il

- THE RESULTS

M 25 Knife angle

'SMOOTHNESS OF PLANED- SURFACE -

B Mean rating™ -

~ . EXCELLENT

As mlgﬁt Be eXpected most of the softwoods performed better wrth thc hlgher cuttmg angle

(25 degrees) wh‘de the hardwoods preferred the lower angle The main exceptlon was - :

Douglas f1r whlch Bad a srgmﬁcanfly better result at 20 degrees

24

Spec;es w|t11 a hrgh contrast bet:ween sprmg—wood and summer~wood densrty (IobloHy and

shortleaf pmes) sufferedirom ralsed gram Yel!"ow poplar and eastem cottonwood revea]ed :

Fuzzy grams after planmg None of the other spec1es reflected a dOmmant deff:ct ' e

yE .
E 2 5
L3
= b . -
v
“




ugar pme recorded the best results in all stab:lnty and d;stomon tests, whlle red -

; a]der proved to be the Icast stable of the 14 tlmbers

Raduata pine: was ranked in thc top half of the spec1es assessed and its perfon'nancte was very

snrmlar to that of ponderosa pme .

,,'A tlmbers lack of stablhty is related to mmsture movernent mther entenng or leavmg the
hmber This ‘causes the wood to swell or shrmk It can- a[so cause the timber to warp a

defect meﬁsured as bow crook cup or tw1st

; R

7 Ttmbers that are prone to these changes are less des:rabfe For Jomery, furmture oreven

J j.gencra] construct:on

THE TESTS (STABI‘L'ITY)‘
There are few. pubhshcd mcthods o determme wood stabd:ty, and thls tcst was doﬂgned to.

: mcasure short term and long terrrl sfablhty

" SHORT TERM.STABILITY - LONG: TERM STABILITY &

“To determine short-term stability; s_agrﬁpl_es " Forlong- ternr stablhty ‘the sarnp!es wer&

were dond'!'t-i'onod at .65%.,ro[dti\fo-hoinjdi'ty A .-COHdlthnEd at hlgh humldity (-90% RH)
; (RH), measured, e.xposgdto"?S% RH. _an‘d" a _ 'measured condﬁmned to equﬂlbrlum at' a _‘
.t'hodremea_sured..‘Pe‘r_fo'rma:nc.ds wore - g A E lower hum1d1ty (60% RH) and then
,- g'.raded.e.i;s fllows: e 7 remeasured
- Excellent - 1ess.éhahI1._f4%'tangcf_1.tial'.. ) The sum of the tangentlal and radlai
| e, -,hovemeldt. .- AI . shnnkage was used to descnbe the movement
. Cood' | ‘ 1.4% t018% . : - ‘Perforr,nances were gra’ded as follows: -
‘Faif". 3 B [ 9%t021% % ‘ R .. | :
} P.o-or - 2 2% to 2.6%, and e Exce]ledt . 25% shr'inkage‘or.loéé
Ve;"y.'poqr ' .lgreater than-_2:6%' A E : Good - 2.6% to 3:‘5%_ _ 7
| I Fair ©  3.6%to#5% *
Poor i6% to 6.0%, and

Very poo¥ greater than 6. 0% total Tan

shnnkage




- STARITATY & i ;

Common Name * i Short-term - o : B Long-term il g W Stability rating

EXCELLENT -

Radiata pine -
: Shnrl!eaf_ pine
: Sugar pine
Western whité pine.
; Ponderosa pine :
Red piﬁe-
; Eastérn white pin,eI .
_. Loblolly pine *
: White fir

Douglas fir °

C: '\‘f"éstem §1E|_11|b:ck
Red alder
" Yeltow poplar

Eastern-cottonwood

- THE TESTS '(.._[:),l"sT‘ORTI.oN.)

Distortion was assessed on boards 600mim in 'l_en'gth. This test measured warp after -
7 'conditi,o_ning the samples to §% equilibrium moisture content and again after raising it to.15%. -

- Since there are no standards for comparison, restlts have simply been tabulated.

WA RP : C O M PA RI S O N S (m_p;ofdisn;rtion per.I‘%'mofsrure conrent-change)

Common Nagh‘e 5pﬁ.ng .' Cup .Bf’w R Common Name. S'pr‘mg Cup - Bow, : Tﬁst :

Radigtapine 0023 - 0043 0044 . 0075 Loblollypine ' 0037 0047 0047 - 0.104'
Shiortleaf.pine -~ 0035 0060 . 0041, - 0082 Whitehir . 0038 0044 0032 0082
© Sugaepine. 0026 - 0039 0035 0055 Douglas fir - 0036 0042 0044 0059
' Western white pine (0.027°° ~ 0038 0032 * 0058 - Western hémlock 0036 0022~ 0.061 * 0042,
* Ponderosapine - 0035 0051 0067 0074  Redalder .. D046 0069 0066 . 0108
Redpine © © . 0022 0040 .~ G048 ° 0078 Yellowpoplar 0026 0057 © 0048 0101

Efalie.mAwhite pine 003-3 0055 79.02:"- 0.096 * - Eastern cut'ti;nw_uu.d '9.633 0034 0049 0061

"THE. RESULTS
s =2y S :

In the international range of l\gal.ues for all timber these species all recorded inﬂiffgrent rest%[ts
- inthe stability and distortion tests.-Radiata pine did however reflect above average results,

demonstrating its suita.b@]ity as an alternative timber to many of the others tested.




orth Amerlcan Douglas ﬁr achieved the hlghest overa]l resu[t in the comparanve

.

© cross- cuttma and ﬁnger jomtmg tests Radlata pmes overa]] cross: cuttmg

performance was rated Good b

Cross-cuttmg is oné efthc most ba51c apphcanons in preparing Iumber for any t-:nd use. lt 1s
used in aI] areas of product:on from the basm ehmmanon of bIennshes or defects to the Fmer

cuts requnred for cabmetry and l"urmturc manufacture

When defet:ts are 'cut’ from nmber the lengths of timber often need to be rejomed One .
- commonfy used method for thls IS fmger }omtmg, For this rcason the ttmbers suatabrhry for .

fmgen ;omtmg was also assessed

THE TESTS

The cross- cuttmg test was ﬁrstly camed out on a manuaI radial s anm saw m whlch the ba51c

saw movement is across the width of the tm‘lber Thls action is comparabfe io that carned out

dunng the manual remova] af dcfects in mlllwork plants

A seccmd series of cuts was made Wlth an automatic elecfromc cross cutt-mg machme Th[s
machme is becommg more common for defect removal’ and the quahty of cut’ 15 cIoser to that

requn‘ed in jomery

The results were assessed by eye u51nga five- :step sca]e of quallty ' 7
Grade :
5 = _EXC_EHEI;E
S
3; f}_air
o w1 T R R
P “Réjec_t

F

In a&dmon to these tcsts an mdustnal fmger jomtmg machme was used to form a number Uf

12mm face to face ﬁngcr jO[ntS in boards of each speaes



'SMOOTHNESS OF CUT SURFACE

s

Commion Name M Manual cross-eutting - M Machine cross-cutting B Overal| cross-cutting . Bl Finger-jdinting

[

; ‘.R'Ezjl;jc':’l.‘ F 18 EXCE[_LENT £
: E_{'adia-ta.piﬁe:.- - er———
.-‘ Sh.artAle;f |;ine 3

; .Silgaf—pii;; i

3 “_é?cgte?rri white.‘p_ifi.e_

Pumi_e-ros'a‘ ;irgc

.R;;drgs'ne:‘ .

’ Eas.te_i-n w];ite '[Si:pe b

: l‘: ];.e;l:;lol!_y plil;é

: ;Whitéjﬁ;. '1 :

i j Pt;ixgjas fh"
W&sﬁ:mhembck 7.
éed:a‘léei:' :

3 ‘(élld\;v_?o;q.laf Eon

Eastern cottonwood .

THE RESULTS .

* Important criteria‘in cross-cutting én&'ﬁﬁger-j_bin"tir'ag area ;sméo_th, clean cat with a‘minimum
~of crushing 6r"’_s*p1i_ntérin}-g at'the cut surface or face. g

Al[ spec:es produced acceptable lcvéls of quahty in thc automath‘CI‘OSS cuttmg and ﬁnger~-
]t)mtmg trlals As expected the manual cross Cuttlng results were mferlor to these of th(;
"-_'automatlc machme but wnth the except;on pf red pme and eastern cottonw&od all specnf:s

PR

: perfon‘ned adequateiy in the manua[ test




n comparatlve wood turmng tr:als yellow poplar achleved the best result. Four other
trmbers 1nc1udmg radlata pme ‘were rated ‘Fan‘ All other spec1es gave lower

quallty results

Tummg is used extenswe]y in the timber industry today to manufacture a w1de variety of
products, These include hand]es HRirniture components stair. newels bow1s sportmg goods .

- and toys

"THE TESTS
Matched sarhple's weaf:e cut from 20 lengths df (19mm) lqmbér fdr.eaé:h species. One set qf

samples was conditioned to 8% equilibrium moisture content, and a'second set to 12%.

- A oné-piece mllled to- pattem kmfe was used ina back kmfe lathe to producc turmngs of

: conmderable detail. (ptcture)

Quahty of ﬁmsh was determmed by v:sually gradmg each ])IECE Defects mcluded seventy of

‘ chtppmg, fjuzzmess of flmsh and plckmg out of the end gram




.

f Ra'tiiata- pine ~

'.Shorﬂeaf piné

" Western white pine

5 y Wgs_tqm l_\emlack

Yellow poplar -

* . Eastern cottonwood
s 23

- Ea'stern white pine

Loblolly pine

"QUALITY OF TURNING

Cominon Name ~ ~ [ 89 Moisture content- M. 120 Moisture content  ~ .~ B Mean rating

REJECT:.* o BOORL s 5, JERTR ‘7 GOOD._ - EXCELLENT -

Sugar pine
Ponderosa pine
Red pine
White fir
Douglas fir ;

Red alder ’

"THE RESULTS

CAll species perforn'led'bettér at Ba‘ck-knife tut'néry in'thé dtier c'on'dit‘ionw(S% moisture content '

i mcdjur_n_ texture m_aké tutnidg an appropriate processing application.

rather than 12%) Chlppmg (or torn gram) was the most common- defcct throughout the tests,

although plckmg out on the end grain was also evndent at: the hlgher moisture content

ln ac[dltlon to morsture contént, factors such as fmcncss of texture wood den51ty and eveAness
of gram affected the quahty of turmng

Of thc species tcstcd ycl]ow poplar has the fmest texture and thus obtatned thc htghcst quahty
The dcnsxty wnthm loblolly pme by contrast vanes con51dera.b]y between wood formcd it e

spnng and summer, and hence produccd a poor rcsult

'Radiata pine has low density variation within the gTo.t»vth rings. Its overall moderate density and: 5




.

adrata plne together wrth six- orher t1mbere aehreved the top ratrng 1n comparatwe

'shapmo tests : -

S

; Red prne produced the best frmsh in the sandrng tests but a number of other specres C

.

(rncludrng radrata pme) were afso of a hlgh standard

_'.Shapmg 15 a wudely used procedure in fumrture manufacture The process is usually carned

© out: on hand fed sprt!die moulders but Computer Numencal Control (CNC) routers are ‘: :
'berng U.sed lncreasrngly clue to therr abrlrty to. be programmed to reproduce a varrety oT

.

compound shapes
- Sandingis a'lmost_fa!_Wa)'i's'required to producé an acceptable, ’qua_l-ity_ finish'. =

THE TESTsS

The ASTM standard requlres the tse of a eommercra[ size, hand fed sprndle shaper but in “_' -
view of todays developmg rndustry, it was deerned rnore appltcable to carry out tbese tests B
usmg a router head ona CN C machrne centre . ‘ : ;
_.The quallty of fmrsh was. determmed by vrsual]y gradmg eaeh samp]e on a flve pornt ‘scale
and then calculatrng the percentage of! acceptab]e qua]rty frmshes for each spemes

Grade T R - L
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5 i, Excel}ent '

4 C‘OOd —\“‘ .
+'3 -._Fa}ir 7 R ;

2 _' "-P.oor: h o E : ‘

§ RejeEt

In the shaprng tnal defects whrch were: noted mcluded chrppmg, fuzzmess of frnlsh and

.ralsedgraln s s,

The sandmg trial used 120 grrt sandpaper Quallty was deterrnmed from the rncrdenee of

scratchmg and fuzzrness of sur face




 SHAPING & SANDING.

.

: 'Radiata pine
5 Sh(.:irt.f-eaf pine !
e Sugar pine :

T -'Wgstei'n‘wh_i'te pine :

: Red pine

g [?qtigl,qs fir

l _Western hemlock -

E . Yellow.poplar

; Most sbeéiés performed well in the shapi'ng tr.i-a'h ;

Common Name ; B She.piné- P B EER ] | Sanding" -

“UREIEET v BOOR LS CRaTR GOOD . "EXCELLENT

Ponderosa pine

Ea.;te}n ivhit:.i:ln‘e
Loblully ,pme'

W’hﬂe hr

"Red alder: T :

Eastern coftonwood

;W

\Whlte f;r and western hemlock were exceptlons achlevmg On]y a ’falr ratmg due to the leve[s
of ra;sed grain and chtppmg In partncular the eastern cottonwood produced a severeiy fuzzy

fmlsh

Radrata pme machmed part:cularly we[l anc[ was the top ranked wood wrthm the excellent

Fuzzmess of the surface rather than scratchmg wasthe most common degradmg feature in

the sandmg trlals and agam th:s was wm‘st in the eastern cottonwood wh1ch fa:led to 3

produce a smg]e sample of the reqtured standard




thlata pine recorded a medlum ratmg in tests exammmg the mechamcal fastemng_.'

propemes of the 14 specles

' Pondersosa pme and sugar pine showed the g'reatest resistance to sphttmg, but perfonned

- pooriy in nail holdmg tests. Ye]]ow poplar had the greatest res1stance to na11 w1thdrawal but

wastheworstforspilttmg o “ e ._ Sy et . “
"THE ' TESTS

The tests were carriedA out on 20 s'an__lples per species -all conditioned to 8% equilibrium

. moisture content .

Inthe nail and screw-splitting t:es'ts, the screws 'ZIlfld nails 'Were- driven close to board end. - _
_The perfomianee of the fimber is assessed on the size of the splits. -

_‘Nail withdrewal 't_ests were chosen to reflect the sﬁength requirement of fnech'enical fasteners, *

In addltlon SOmm leng staples (15 gauge) were tested across a select:en of air pressures to

. estabhsh typlcal ranges for staple fastenlng
The gredes for resistanee to nail W'ithdrexiral wére structured as follows:

,_Ex:ce!lent . =.6.01 N/mm end gre:ater, :
E Geoﬂ - ‘-4.51“-76.OQan‘1m"

Fair - 3.01-450 Nimm
Poor .- 151-3.00 Ninm

Very Poor. I.SON/mmandl,ess‘.""__ : A st T &



QUALITY OF MECHANICAL FASTENING -

Comman Namie B Strew splitiing M Niilsplitting B Nail withdrawal (N/mm) . - - Staple pressure (psi) -~
L OVERY ?oq_—‘li P pooR., CIRAIR ' Goob n CEXCELLENT.

‘Radiknfal:niae‘ \
. Shotleaf pine
._:.;Sagaxpiaa ;
\ﬁeéiqra-\‘vhi_le pine : :
. Ponc_iewsa'pine :
: a;& pme
Eas{t—em';;'hitepine i
2 Loblql_lj,aine ;
st
: Douglasﬁr -
Vwé's'a;ahﬁaﬂec‘f«,
“Re;iai'dér'... o
Yel]uw'poi‘:liar’ »

Eastern cottonwood -

T Yellow poplar had 100% failure in the _nai;l.-splitﬁﬂg fest.
THEMMESULTS

All specnes perfonncd wc]l in’ the screw-spllttmg tests Only the largest gauge screw caused
mgnlﬁcant splmang and in practlce thls would snnpiy be- reduced by adjustmg the size of- the
. _ 'p1lot holes =
- Nail sphttmg was far more common and those tunbers w1th hlgher na11 mthdrawal strﬂngths e
tended to spht the most :
" These :esults are a funetmn of wood densrfy so that h1gh densnty tlmbers have a hxgher
3 llkehhood of sphttlng, greater res1stance to staplmg but greater na11 holdmg strength

- This is clearly demonstrated w1th the h1gh denmty yell-ow poplar Wherc wood dens1ty 18 Iow

“a

as W|th sugar pme the reverse occurs.




n surface hardness tests radlata pme together WIth short]eaf pine red alder ye]low A

pop!ar and loblo]ly pme was m fhe top groupmg of the 14 spec1es Western wh[te pme

. eastern wh1te pine and sugar pme were the soffest of the tlrrlbers , o R

Surface hardness is ah important characterxstlc which md1cate5 the ab;hty of the tlrnber

S used in apphcatlcms such as f'umlture and FIoor:ng to wrthstand the knocks of everyday wear.

“THE TESTS

The Janka hardneSS f.est méasures the force requ1red to.press a ball into the tu-nber surface, ©

; Wthh in effect ref'[ects the trmbei's reststance to mdentatmn '

By way of compar:son Janka ball tests recorc[ a, force of less than 0. 5 kN for Balsa wood and

2 about 20 kN for Ltgnum vitae - one: of the earths densest tlmbers

For the purpose of practical comparison, this range was split into five broad categories:
" Eicellenit g'rea'ter‘than 10kN

“Good' .t 51 10KNT
Fair -~ @ - 3.1-50kN- .
..Pb_or : 'lA.6\- 3;0‘kN."'.

Very poor. _t»,skN-and [e'ss: :

- Each speC1es was represented by 20 samples and tests were camed out on two faces of eac:h

samp]e whlch was cond!tioned to 8% ethbnum motsture content



"SURFACE HARDNESS " !
,‘:C;,m'n;bn N;me : B Mea_n ha'rdness.(kN) " =y .Range har&;less (kN} o 2 = . Mean r'atingl ;
) ¢ REJECT 5 ';iq-;)‘;'z G ._: : i : - E._;E.IE:]'_L.Er:FTl
e ‘ ; : L =
‘Raf:liatalpin'e T
Sl{il)rtieaf plnc '
l Sugarpme .
e '.Vﬁ;estcfgn;wﬁit; ..éine !
_._.‘ R : :'.Pn‘ngrosa pine.- .
g ‘ " Red pl.in'e :
__~éas;ein- w!_;'ite_:ﬁi;e 1o
Iy .Lobloilypi‘ﬁé_
L e
Dx;uglasﬁr
i W_es-tifn.h;:;l;;!ocia _.
}.i%d_a[d.er .
_YeI'IO\;;‘).‘;plalr g ','
Eastern c-bqtqnm;o;d‘ ; -‘
The tests show th-at-;adiata'pjné isafobust ;_{]tgrnativti.to'njéq}_'-of_thf: xirqbers:whére_surfacc_ i _' Ak bk A
hard;:éss‘is-'alllke-_y.cdrjsiderAat-ii(-)n. Lt : s S T : : ; S
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 For more'information contact:
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