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Executive Summary 
In many regions of Australia, limited product options exist for native forests logs whose 
physical characteristics render them unacceptable for sawlogs. Value recovery from this 
material is often very low and this is particularly the case for key species in east Victoria, and 
south-eastern New South Wales. In Tasmania, veneer peeling company Ta Ann Tasmania Pty 
Ltd (Ta Ann) converts peeler grade logs into hardwood veneer for their structural plywood 
products. Recently, log supplies have been disrupted and the need to broaden their supply 
base became apparent. Presently rotary veneer peeling to extract value from logs currently 
unattractive to sawmill processors is being considered. 

This project aimed to examine means to improve the value recovered by peeling low-grade 
native forest hardwood logs. The objectives were to: determine recoveries, characteristics and 
value from east Victorian and southern New South Wales native species, which are currently 
not peeled commercially in Australia and also to improve the value and recovery of the 
readily available Tasmanian Eucalyptus obliqua, which is presently being rotary peeled by Ta 
Ann. The species studied were E. obliqua from Tasmania, and from Victoria E. obliqua, 
E. cypellocarpa and E. sieberi.  

Trial logs were supplied to Ta Ann’s Veneer Mill at Smithton and graded to a low-grade 
peeler log specification developed for this project by the company. The logs were rotary 
peeled for structural veneer. Metriguard veneer stiffness assessment and segregation systems 
were used to sub-batch the veneer produced. The veneer was then visually assessed and 
selected for the production of plywood panels whose mechanical properties were tested to 
Australian/New Zealand Standard AS/NZS 2269.0:2012 Plywood-Structural Part 0: 
Specifications. 

Results showed that logs extracted from higher in the tree stem of the Tasmanian oak species 
had the most pronounced ovality and sweep. This resulted in twice as many shorter billets 
extracted from these logs when compared to the Victorian logs, and thereby a lower recovery 
of long-grain veneer. Victorian species logs had higher veneer recovery for diameter size. 
Tasmania logs had the lowest levels of log-end splitting and Mountain Grey Gum species 
logs from Victoria the highest. At Ta Ann’s Metriguard estimated veneer dynamic Modulus 
of Elasticity for all species logs was over 14 000 Megapascals, which has been identified by 
Ta Ann’s management as a bench mark value for their structural panel products. Visually the 
level of included knots was the main reason most sheets peeled were downgraded to 
AS/NZS 2269.0:2012 Quality D, which is generally regarded as veneer being suitable for use 
as inner ply material and not face material in structural plywood products. Veneer from the 
Victorian species logs were observed to have high incidence of gum trace. 

Panels constructed with veneer from the Victorian logs had the highest number of panels 
whose samples failed the bonding from lack of glue coverage between plies, as defined in the 
Australian / New Zealand Standard AS/NZS 2098.2:2012. Significance testing showed the 
panel samples constructed from the Tasmanian oak species E.obliqua had the most 
favourable glue bond coverage.  Industry experience indicates that glues must be formulated 
specifically for the targeted resource, therefore these results are consistent with Ta Ann’s 
familiarity with the Tasmanian E. obliqua. 
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In native coupes visited, evidence was seen to support that: if demand for ‘Peeler’ quality 
logs existed and supply was commercially viable, then with additional grading rules good 
quality peeler logs could be harvested. In both State and privately owned Tasmanian coupes, 
it was observed that peeler billets could be recovered from logs presently graded for 
pulpwood, or were presently being exported as logs of that grade. 

This study demonstrated the technical feasibility of manufacturing structural plywood 
product from veneer processed from lower grade logs. The authors now believe that a 
commercially focussed study to examine the economic feasibility of production would be 
useful for forest companies and those in the veneer based products industry.  
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Introduction 
In many regions of Australia, limited product options exist for native forests logs whose 
properties fall outside of the bounds acceptable for hardwood sawlogs. Volume or value 
recovery from this material can be very low, and it is often assigned to pulp and fibre markets 
if they exist within viable transport distances. Without viable product options, considerable 
economic benefit is forgone. 

Industrial veneer peeling company Ta Ann Tasmania Pty Ltd. converts logs supplied into 
high-grade hardwood veneer. The logs are not sawlog quality, but meet the company’s peeler 
log specifications. During recent years Ta Ann’s operations have been disrupted, log supplies 
were harder to secure and the need to broaden log supply is now apparent. Logs from a 
diverse supply base will have more varied wood properties and therefore additional 
processing requirements, particular in log sorting and batching. Recently, Ta Ann has 
installed a hardwood plywood plant to manufacture structural panels and this has generated a 
need to better assess and grade material suitable for an expanding veneer-based product suite. 

These problems highlight two research needs, but also present an economic opportunity. The 
first is a strategic need to identify the potential for rotary peeling, to extract value from logs 
currently unattractive to sawmill processors in several Australian states. Significant volumes 
of these logs exist and viable applications need to be found. The second is a commercial need 
to better understand the strength and stiffness properties of the logs supplied from varied 
native forests, so that production quality and value can be optimized and avoidable loss of 
material quality minimised. The economic opportunity is for increased value recovery and the 
potential to replace imported hardwood veneer products. 

For veneer based product companies to efficiently use low grade logs currently destined for 
fibre markets, it will be important to segregate them into classes based upon properties that 
largely determine the quality of veneer that can be processed from them. The veneer 
produced will be of variable quality, therefore the ability to also segregate and batch this 
variability into different classes will allow for efficient veneer arrangement in plywood 
production. It is unlikely that these types of logs will recover veneer into face grade material, 
which makes the resource as a stand-alone option unsuitable for plywood production. 
However, if logs are available that could provide face grade material from the same harvest 
coupes, then the ability to segregate and batch them along with the lower grade logs, either at 
the harvest coupe or the mill intake, would greatly improve mill throughput efficiencies.  

This study was undertaken to test the technical capability in manufacturing structural 
plywood product from lower grade logs. However, to determine the economic viability of 
utilising logs of this quality, the continuity of log supply, the distance of log haulage to 
processing facilities, and the costs of implementing segregation and batching techniques at 
the log landing must be carefully considered. 

Aims and objectives 
The project aims to improve the value recovered by peeling low-grade native forest 
hardwood. It aims to define recoveries, characteristics and value from key eastern Victorian 
eucalypt species currently not peeled commercially, namely: Eucalyptus sieberi (Silvertop 
Ash), E. cypellocarpa (Mountain Grey Gum) and E. obliqua (Messmate or Brown Top), 
which are also found in southern New South Wales. To examine the value and recovery from 
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Tasmanian oak species Eucalyptus obliqua, logs currently graded for the pulpwood market 
will be peeled to assess their potential to produce veneer. 

This project presents Australia’s first large-scale peeling trial of low grade native forest logs 
of species from different States and has the following objectives: 

• Examine the potential to manufacture plywood panel products from the low grade 
logs from eucalypt species selected in this trial. 

• Determine if the low grade logs under study have the desired structural properties for 
processing of veneer that can be utilised in high stress grade plywood panel products.  

• Examine the potential for log, billet, and veneer segregation and batching for optimal 
processing efficiencies. 

• Determine the effectiveness of log and veneer batching strategies to assess the 
potential gains that can be made in plywood production. 

 

Literature review 
Until recently there was little work published on the suitability of selection tools to segregate 
logs of different properties. Acoustic wave velocity (AWV) tools belong in a suite of non-
destructive evaluation equipment that has the technical capacity to allow the Australian 
hardwood industry to segregate and batch logs prior to processing. Taken with wood density, 
AWV provides a direct indication of dynamic Modulus of Elasticity (MOEdyn) and timber 
stiffness (Carter et al. 2006). In 2003, Dickson et al. used AWV tools to segregate sawlogs of 
E. dunnii, reporting a significant and positive relationship between AWV and timber stiffness. 

In 2008, Farrell and Innes examined the potential to use Acoustic wave velocity (AWV) as a 
direct measure of wood stiffness in two age classes of E. nitens. Standing trees and felled logs 
were measured before and after harvest using stress wave timing tools. Logs were sawn, dried 
and finished according to normal structural processing requirements. The log AWV provided 
the strongest correlation with wood stiffness, facilitating the segregation of logs into stiffness 
classes. 

The range of AWV equipment available has also been expanded to include a tool which can 
be installed at the mill log in-feed and be used to automatically segregate logs on the basis of 
predicted stiffness during processing. This also enables log quality to be matched to forest 
estate locations and log age classes, and the optimisation of log processing at the mill. These 
tools have been adopted by manufacturers of veneer based products who have demonstrated 
the benefits of their use with Pinus radiata (Carter et al. 2006). 

In the last ten years, trial studies focussing on the improvement of plantation species for 
veneer and sawn-board products has substantially increased the knowledge base. Research in 
New Zealand (Gaunt et al 2003) examined veneer peeled from a fifteen year old E. nitens 
stand. The veneer was for Laminated Veneer Lumber products and was segregated into 
stiffness classes based on dynamic MOE. Three classes were created in their study based on 
percentage distribution. The researchers demonstrated different log age classes and log 
positions in the tree (butt or upper log) produced veneer that could be distinctly segregated 
into different batches based on the veneers predicted stiffness. 
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Studies conducted by Farrell et al. (2011) focused on assessing the suitability of the two main 
plantation species of interest in Tasmania and Victoria, E. nitens and E. globulus, for their 
potential to produce veneer and plywood. Before processing the logs were assessed for 
predicted stiffness (MOEdyn) using a hand-held AWV resonance tool. An ultrasonic 
Metriguard 2800 DME® machine was used to predict MOEdyn in the peeled veneer and the 
values obtained were used to segregate the veneer into different classes to optimise the 
production of plywood panels with different stress-grade F-ratings. The key findings from the 
work were: Acoustic correlations at log level (5.4 m long) were similar to those at the billet 
level (2.4 m long) and were sufficient to show the potential for acoustic segregation of long 
logs prior to merchandising. The stiffness of the E. globulus and the older age E. nitens 
veneer was relatively high, indicating they had the potential to produce structural products. 
When visually graded to AS/NZS:2269.0:2012 the recovery of veneers was no better than 
Quality Grade D for all resources, though the E. globulus veneers were typically of better 
quality. A predominant cause of the low grade of the veneers was the high incidence of knots, 
including dead knots. 

More recently McGavin et al. (2014a) demonstrated acceptable volume recoveries of veneer 
from plantation grown eucalypt species could be peeled using spindleless lathe technology. 
However, similar to Farrell et al. (2011) studies, the recoveries were dominated by visual 
Quality D grade veneer across a number of log resource sites under study. In related studies 
McGavin et al. (2014b) also showed that in plantation grown eucalypt species, higher 
recoveries of veneer visual Quality grades of A, B and C could be expected by adopting 
different but realistic defect evaluation standards. 
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Materials and Methods 
Trial resource descriptions  
Logs selections for evaluation in this study were from two managed native forest coupes, one 
in Tasmania managed by Forestry Tasmania and one in Victoria managed by VicForests. 
From the Tasmanian coupe, ninety 5.6 m long logs of common Tasmanian oak species 
E. obliqua (Messmate- Tasmanian) were supplied and from the Victorian coupe twenty-one 
logs of E. obliqua (Messmate- Victorian), twenty-three logs of E. sieberi (Silvertop Ash) and 
twenty-three logs of E. cypellocarpa (Mountain Grey Gum), also 5.6 m in length were 
supplied. Staff at Forestry Tasmania and VicForests were responsible for selecting the coupe 
sites and for grading the logs, based on a Lower-grade peeler log specification that was 
developed specifically for this study by Ta Ann Tasmania’s General Manager Mr. Robert 
Yong (See Appendix 3). Table 1 below shows details of the coupe locations and their 
environments. 

Table 1. Log sites summary 

Site details E. obliqua (TAS) E. obliqua (VIC) E. cypellocarpa E. sieberi 

Common name  Tasmanian oak Messmate Mountain Gum Silvertop Ash 

Origin North-western 
Tasmania 

East Gippsland, 
Victoria 

East Gippsland, 
Victoria 

East Gippsland, 
Victoria 

Latitude -41.408687 37° 34` 46" S Trees in gullies at 
higher elevation as 
for E. obliqua (VIC) 

Individual trees at 
lower elevation as 
for E. obliqua (VIC) 

Longitude  146.076759 148° 29` 20" E As above As above 

Forest Type Tall forest Foothill mixed 
species 

Foothill mixed 
species 

Foothill mixed 
species) 

General aspect  Northerly Northerly Northerly Northerly 

Altitude (m)  

Rainfall (mm) 

670 

1 650 

420 

1 100 

420 

1 100 

420 

1 100 

Slope (degrees) 5 10 Varied Varied 

 

Coupe assessments 

To examine the potential for the supply of lower grade hardwood peeler logs from temperate 
climate coupes visits were made to Tasmanian and Victorian coupes typical of those where 
logs were selected for use in this study. 

Tasmania’s potential to supply low grade native forest peeler logs 

A visit was made to view harvesting operations in a wet forest coupe managed by Forestry 
Tasmania, which was typical of the coupe selected for logs supplied for this trial. Harvest 
contractors were extracting category 1 and 2 E. obliqua sawlogs from the surrounding terrain. 
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Inspection of logs on the landing revealed no logs had been identified for pulp and all logs 
present were either good quality sawlogs, or had been graded as low grade peeler logs 
(Figure 1). At the site, Forestry Tasmania’s Production Coordinator for that harvesting 
operation explained that the logs were for an export peeler log contract, where logs to 14 cm 
small-end-diameter (SED) were acceptable. Limb clusters were not permitted, but more log 
limb defect was acceptable than presently allowed in Ta Ann Tasmania’s standard peeler log 
specification. These logs were considered to be suitable for supply as low grade native peeler 
logs if the testing of veneer based products from logs in this study proved successful. 

 

Figure 1. Low grade native forest logs harvested from a surrounding  
Tasmanian high quality wet-forest stand. 

To further investigate the potential to supply lower grade peeler logs from Tasmanian native 
forest estates, a visit was made to two Sustainable Forest Management (SFM) dry sclerophyll 
coupes being harvested on the Cumming’s Estate, a property located on Table Mountain 
approximately 30 km northwest of Oatlands, Tasmania. Their altitudes varied between 500 
and 750 m and average annual rainfall is 699 mm. The majority of the property is covered 
with E. delegatensis (Gum-topped stringybark). At the time of writing this report SFM did 
not have a supply contract for peeler logs, but were supplying a trial batch of logs to Ta Ann 
Tasmania’s veneer mill in the Huon district. Geoff Wilkinson SFM Operations Coordinator 
gave an overview of log selection and harvesting operations, and an examination was made 
of graded logs present on the harvest coupe landings. 
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Figure 2. Typical native forest low quality logs on the Cummings Estate property. 

Logs observed were graded for pulp and sawlog and in the stack graded as pulplogs. The 
researcher present considered approximately fifty percent of logs present (see Figure 2), 
could have been supplied as lower grade peeler logs if regraded to Ta Ann Tasmania’s 
proposed lower grade peeler-log specification produced for this project. 

Victoria’s potential to supply low grade native forest peeler logs 

To evaluate the potential for low grade peeler logs from native forest coupes in Victoria a 
visit was made to a mixed native forest coupe in East Gippsland at 800 m altitude, which was 
managed by VicForests. The coupe was being harvested and logs observed on the landing 
were mainly E. regnans (Mountain Ash) and E. obliqua (Messmate) with some E. sieberi 
(Silvertop Ash) and E. cypellocarpa (Mountain Grey gum) Logs varied in size from approx. 
20 cm to 70 cm diameter and had been graded for sawlog, construction, pallet and pulp 
markets. It was noticeable that the logs seen were mainly free of gum trace in the ends 
(Figure 3). The Forester and the Logging Supervisor present confirmed this was more 
common at higher elevations, which are less prone to fire events. 
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Figure 3. Low grade Victorian native forest logs presently graded as pallet quality logs 

Many of the pallet and some of the pulp logs seen (best estimate approximately 50% 
combined) were clean, free of rot and gum trace, and in the opinion of the researcher could 
have been graded as low grade native forest peeler logs. The logs graded for pallet were 
mainly of E. sieberi and E. obliqua of reasonably good form, where good veneer volume 
recovery could be expected if rotary peeled. As expected from higher heights in the tree, live 
limb was present in the smaller diameters logs. An adjacent standing coupe was to be 
harvested soon, which had a high proportion of E. obliqua that could potentially provide logs 
of a higher stiffness for better quality structural veneer production. 

VicForests’ Commercial Timber Analyst Margaret McCarthy, advised that the log 
specification provided for this study has significant overlap with the current specification for 
pallet grade logs in Victoria. VicForests has established markets for pallet grade log of the 
less dense species across much of its operations so any consideration of alternative markets 
for this material would need to focus on the most remote areas of Victoria. 

Mainland log supply logistics  
Tasmania has very strict bio-security requirements for the importation of plant and plant 
products. Approval from Biosecurity Tasmania to import logs from the mainland was subject 
to: 

• Logs being free of any bark and water blasted on site of harvest to remove any soil, 
leaf litter, pests, diseases or other contaminants; 
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• Logs being secured for transport in a manner that prevents pest and disease 
contamination during transport; 

• Upon arrival in Tasmania, logs to be taken directly to the veneer mill in Smithton 
• Any detection of suspect myrtle wilt of other pests or diseases is to be immediately 

reported to Biosecurity Tasmania. 
Initial plans by VicForests to send the logs on a conventional log truck fully wrapped via the 
Bass Strait ferry were changed for logistical reasons in favour of containerisation at the Port 
of Melbourne. On arrival in Tasmania the logs did not pass the Tasmanian Biosecurity 
requirements as unfortunately, embedded dirt residues were found under log-end paint 
applied prior to wash-down in Victoria. Before acceptance a further wash of individual logs 
was required, which highlights the need for potential future suppliers of logs to Tasmania to 
strictly follow importation requirements. 

Methodology 
Project activities overview 

Logs were randomly selected on the harvest landing and assessed for compliance to Ta Ann 
Tasmania’s proposed Low Grade Peeler Log Specification (Appendix 3), which was 
compiled for the project by the company. Veneer rotary peeled from each tree species was 
tracked from log and billet processing through to structural plywood panel products that were 
exclusively manufactured from each species. Veneer was assessed for density and MOEdyn on 
Ta Ann’s Metriguard DME2800® Veneer Tester (Metriguard). The structural panels were 
tested for mechanical properties in Ta Ann’s Mechanical Laboratory. Figure 4 outlines the 
project methodology and the measurements and assessments applied at each stage from log 
receivable through processing to testing of the final structural panel product. 

 

 

Figure 4. Overview of the project and assessments made 
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Log assessment 

Logs supplied for the trial were assessed in Ta Ann’s log yard according to the following 
method: 

After delivery the logs were batched separately by species and laid on parallel bearers 
approximately 0.5 m apart and aligned with all large-end diameters to one end. The large- 
and small-end diameters (LED, SED) were painted with a stripe of acrylic paint in a colour 
that was assigned to different coupes, and each log end face was marked with a unique 
number. Individual log volumes were calculated using the formula: 

𝑉𝑉 = (𝐿𝐿𝐿𝐿𝐿𝐿+𝑆𝑆𝐿𝐿𝐿𝐿
4

)2 * Π*L 

Where: 
V =  log volume (m3) 
LED =  large end diameter (m) 
SED =  small end diameter (m) 
Π =  Pi (3.1429) 
L =  length (m)  
   
Log-end photographs that included a steel-tape spanning the diameter of each end were taken 
and used to score log-end splits in accordance with a procedure defined in Kapp et al. (2001) 
where splits received a score dependent from their properties as follows: 

Table 2. Log-end split scoring (Kapp et al. 2001). 

Split properties Score 

Split beginning from the core ≤ half radius 1 
Split beginning from the core ≤ three quarters of the radius 1.5 
Split beginning from the core and equal the full radius 2 

Peripheral opening (for full radius splits) 1 point/mm 
Split following the growth ring 0.5 point/half radius length 
 

All logs were assessed for acoustic wave velocity (AWV) using a fiber-gen® HITMAN 
HM200 tool (Figure 5). Immediately following AWV assessment logs were individually 
weighed and their mass was combined with volume to calculate log density as follows: 

𝜌𝜌 =  
𝑀𝑀
𝑉𝑉

 

Where:   
p = log density (kg m-3) 
M = mass (kg) 
V = log volume (m3) 
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Density and log AWVs were combined to estimate a dynamic MOE value for each log as 
follows: 

𝑀𝑀𝑀𝑀𝑀𝑀𝑑𝑑𝑑𝑑𝑑𝑑 =  (𝐴𝐴𝐴𝐴𝑉𝑉)2 ∗  𝐿𝐿𝜌𝜌 

Where:   
MOEdyn = Dynamic Modulus of Elasticity (MPa) 
AWV = Acoustic wave velocity (km s-1) 
Lρ = Log density (kg m-3) 

 
Figure 5. Hitman HM200 acoustic wave resonance tool 

Log sweep was not measured as the Ta Ann Smithton mill lathes are relatively short having 
1.95 m and 1.35 m peeling centres (recognised as 6-foot and 4-foot lathes), which allows for 
billets from logs with fairly excessive sweep to be rotary veneer peeled. 
Log to billet docking 

Logs were transferred to the billet docking station in-feed and cross-cut sawn into billets by 
the following procedure: 

Logs at the docking saw were visually examined by the docking station operator and the 
previously assigned log number recorded. The operator then visually estimated the optimal 
billet recovery that could be extracted from that log in either 1.95 m or 1.35 m lengths (for 
the 6- and 4- foot peeling lathes respectively). These lengths and their distance from the logs 
LED cut face were recorded. To confirm log identity during peeling, the 1.95 m billets had a 
unique identification number assigned at the docking station, which was marked in paint on 
their circumference. Billets were then conveyed to either the 6- or 4-foot lathe in-feeds. The 
billet from log recovery was calculated as the total billet volume recovered in a log divided 
by the respective log’s volume as shown below. Average log diameters and billet lengths 
were used to calculate the average billet volume. 

 𝐁𝐁𝐁𝐁 =
𝑽𝑽𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃
𝑽𝑽𝒃𝒃𝒍𝒍𝒍𝒍

∗ 𝟏𝟏𝟏𝟏𝟏𝟏  
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BR  Billet from log recovery [%] 
Vbillet  Green billet volume [m3] 
Vlog  Log volume green [m3] 
 

Billet peeling 

Figure 6 below outlines Ta Ann’s log docking and billet peeling and shows the two lengths of 
billets extracted from the logs and the three different sizes and types of veneer produced. 
Note: Only one dimension and type of veneer is produced from the four-foot (4-ft) lathe, 
while at the six-foot (6ft) lathe two dimensions and types of veneer are produced. In the 
figure the text in italics shows the commonly designated name for that type of veneer. 

 

 

Figure 6. Overview of log and billet processing and the three types of veneer produced 

 

Billets were peeled at normal rates of production and to Ta Ann’s standard practices 
implemented at their Smithton mill. To maintain log-billet identity during peeling the 1.95 m 
billets, a veneer spray unit built by the University of Tasmania’s Centre of Sustainable 
Architecture in Wood (CSAW) and described in Farrell et al. (2011), was installed at the 6-
foot lathe out-feed (Figure 7). An operator manually triggered the unit to spray a unique billet 
identification code on the surface of each veneer sheet peeled.  
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Figure 7. CSAW’s Veneer identification sprayer unit 

The 6-foot lathe produces green veneer 1.95 m wide x 1.35 m long and for this trial 0.003 m 
thick, with wood grain parallel to the longer length (thereby known as long-grain veneer). If 
the lathe operator believes the level of defect observed in the veneer would preclude the sheet 
from being utilised in plywood as structural quality long-grain veneer, the veneer is cut in 
half to produce 1.95 m long x 0.975 m wide with wood grain perpendicular to the longer 
length and parallel to the short edge (thereby known as short-grain veneer, see- Figure 6). At 
the 4-foot lathe, the green veneer sheet produced was 1.35 m wide x 1.95 m long x 0.003 m 
thick, with the wood grain parallel to the shorter edge (thereby also known as short-grain 
veneer, see Figure 6). After peeling all veneer peeled was automatically stacked by lathe 
conveyors and the stacks stripe marked with paint the same colour designated to the coupe at 
log assessment. Within a week following peeling the veneer was dried using Ta Ann’s Jet-
box continuous veneer dryer. Green veneer recovery is the maximum veneer recoverable 
from a billet, taking in account all wastes (sweep, taper, circularity) and machine limitations 
(core size, residue of cut to billet length) and was estimated in this trial using the following 
equation: 

 𝐆𝐆𝑽𝑽𝑽𝑽 = �
𝒃𝒃𝑮𝑮𝑽𝑽 ∗ ∑ (𝒃𝒃𝒕𝒕.𝑮𝑮𝑽𝑽∗ 𝒘𝒘𝒃𝒃.𝑮𝑮𝑽𝑽 )𝑮𝑮𝑽𝑽

𝑩𝑩𝑽𝑽𝒍𝒍𝒃𝒃
� ∗ 𝟏𝟏𝟏𝟏𝟏𝟏  

GVR = Billet green veneer recovery [%] 
∑GV = Sum of green veneer sheets 
lGV = Green veneer length [m] 
thGV = Green veneer thickness [m] 
wiGV = Green veneer width[m] 
BVol =   Billet volume 

Veneer assessment 

When used in panel faces and alternate plies, long-grain veneer has a greater contribution to 
structural panel strength than short-grain veneer with grain laid perpendicular to the long-
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grain veneer. Therefore long-grain veneer is the only type assessed for density and MOEdyn at 
Ta Ann’s Metriguard. 

After exiting the drying, long-grain veneer was conveyed through the Metriguard, which 
determines specific gravity, average and peak moisture content (MC) %, sheet width and 
thickness, and uses these values to estimate a sheet’s MOEdyn. A Specific Gravity 
Verification Procedure (Metriguard Inc, 2011) was first performed to confirm the veneer’s 
specific gravity readings at the Metriguard were accurate. 

A five-bin veneer segregation unit, coupled to the Metriguard output was configured to 
segregate the veneer into three acceptable different ranges of MOEdyn values and two reject 
category bins based on undersize and/or excessive moisture content. For each MOEdyn 
category a coupe’s dry veneer volume was estimated as the product of length, width and 
thickness of each sheet, multiplied by the number of sheets counted. All veneer sheets 
assigned to the Metriguard’s  MOEdyn category bins were visually graded to Australian/New 
Zealand Standard AS/NZS 2269.0:2012 Plywood – Structural, Part 0: Specifications. 

Net veneer recovery 
The net veneer recovery demonstrates the productivity of the process, taking in account only 
the veneer recovered at the Metriguard and also in visual grades A,B,C and D in accordance 
with Australian/ New Zealand Standard 2269.0:2012 Plywood-Structural Part 0: 
Specifications. A trimming factor applied takes in account the losses that occur when veneer 
is cut to final dimensions. The net veneer recovery was calculated as follows: 

 𝐍𝐍𝑽𝑽𝑽𝑽 = �
𝒃𝒃𝒅𝒅𝒅𝒅𝒅𝒅 ∗ ∑ �𝒃𝒃𝒕𝒕.𝒅𝒅𝒅𝒅𝒅𝒅∗ 𝒘𝒘𝒃𝒃.𝒅𝒅𝒅𝒅𝒅𝒅 �𝑴𝑴𝒃𝒃𝒃𝒃&𝑽𝑽𝒃𝒃𝑽𝑽.

∑𝑽𝑽𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃
� ∗ 𝒇𝒇𝒘𝒘 ∗ 𝒇𝒇𝒃𝒃 ∗ 𝟏𝟏𝟏𝟏𝟏𝟏  

NVR  Net veneer recovery [%] 
∑Met&Vis.  Sum of veneer recovered after the Metriguard and visual assessment 
ldry  Dry veneer length [m] 
th.dry  Dry veneer thickness [m] 
wi.dry  Dry veneer width[m] 
fw  Trimming factor for width (1200/1300 = 0.923) 
fl Trimming factor for length (1800/1900 = 0.947) 
 
 

Panel assembly and testing 

Seven-ply structural plywood panels were assembled at Ta Ann Tasmania’s plywood mill in 
Smithton, Tasmania. Panel construction was in accordance with AS/NZS 2269.0:2012 
Section 3: Manufacturing Requirements. Ta Ann’s standard work methods and procedures 
were employed during panel manufacture. 

Sampling of plywood panels, test conditions and the mechanical testing of Modulus of 
elasticity (MOE), modulus of rupture (MOR) and shear strength in parallel and perpendicular 
orientation were tested in accordance with AS/NZS 2269.1:2012 Plywood – Structural Part 1: 
Determination of structural properties – Test methods, and panel ply glue bonds were tested 
in accordance with AS/NZS 2098.2:2006 Bond quality of plywood (chisel test). 
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The panels were tested in Ta Ann Tasmania’s Smithton Laboratory on a ‘United Test’ 
Universal Testing Machine, which was calibrated prior to panel testing by the Engineered 
Wood Products Association of Australasia (EWPAA). Exclusive software with embedded 
formulae was provided by the EWPAA and used for the calculation of the mechanical test 
properties. Type A and Type B bond chisel tests were performed to determine the quality of 
the bonds between the structural panel plies. Figure 8 outlines the steps in the manufacture 
and testing of structural panels produced for this study. 

In the Australian market, 8-foot by 4-foot (2400 x 1200 mm) is by far the major volume of 
plywood traded, as is the majority of plywood imported into Australia. This trial was limited 
to peeling 1.95 m long-grain veneer and 1.35 m short-grain veneer, which are peeled at Ta 
Ann’s lathes that have those dimension between turning centres at their factory in Smithton, 
Tasmania. The company mainly trades in Asia and much of the veneer peeled in the Smithton 
mill is exported directly as a final product for down-steam processing. However, the 
production methods are the same for both 6-foot and 8-foot long panels and the following 
results and discussion presented in this report would be of value to other veneer based panel 
manufacturers irrespective if their panel sizes. Additionally, Ta Ann is now successfully 
marketing their shorter length (6-foot by 4-foot) hardwood structural panels in Australia. 
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Figure 8. Overview of structural panel production at Ta Ann Tasmania. 

 

Statistical analyses 
At the log level, analysis of variance and Turkey’s Honest Significant Difference (HSD) tests 
were used to determine whether, billet recovery and log dynamic MOE differed between 
species samples. 

At the veneer sheet and panel level, descriptive statistical analyses were performed to 
determine: 

• Dried veneer volume recovered from the billets processed per species. 
• The percentages of veneer in visually graded categories to AS/NZS2269.0:2012. 
• The percentage of recovered veneer segregated into MOEdyn categories. 
• The significance of differences between coupes recovered volumes and MOEdyn 

categories. 
• The mean differences between species in panel strength and glue bond properties. 

All statistical analyses were performed using the multcomp View package of the R language 
version 3.3.3.   
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Results and Discussion 

Coupe visits (also see: Trial resource descriptions) 
In the VicForests higher elevation coupe visited, many of the pallet graded logs observed on 
the harvesting landing appeared to be of reasonable form and size, were free of rot and gum 
trace and in the researcher’s opinion, would have been potential peeler logs if the results 
presented in this trial show the mechanical properties of extracted veneer are acceptable for 
structural panel product. A number of pulp graded logs had good size but by comparison 
were of poorer form, although with further grading specification it was estimated that 
approximately 50% in the batch of logs at the landing could have been potential peeler logs. 
The logs graded for pallet were mainly of E. sieberi (Silvertop Ash) and E. obliqua 
(Victorian Messmate) and the researcher believed good veneer volume recovery could be 
expected if logs of this type were rotary peeled. As expected live limb was present in the 
smaller diameter logs extracted from higher in the tree stem. The coupe visited had a high 
proportion of E. obliqua, which if rotary peeled may have provided higher stiffness veneer 
for structural products.  

The Tasmanian Sustainable Forests Management coupe visited was in the southern midland 
region on a dryland estate of mainly E. delegatensis (Gum-topped stringybark), where 
selective logging to a basal area prescription had been in practice for many years. At the time 
of the visit the coupe was being harvested for saw- and pulplogs. Inspection of harvested and 
graded pulplogs on the coupe landing, indicated that approximately 30-50% of material 
present could provide peeler logs that would satisfy the low-grade peeler-log specification 
supply criteria established by Ta Ann Tasmania. 

The Forestry Tasmania coupe visited was in the wet forests of Southern Tasmania. The main 
species was E. obliqua (Tasmanian Messmate) and it was interesting to discover the State 
owned company was at the time supplying a peeler log for export of comparatively lower-
grade than Ta Ann’s standard peeler-log specification, which was established for rotary 
peeling veneer in Tasmania. Inspection of harvested logs on the landing confirmed no logs in 
the pulp grade category could be re-classified as peeler logs. However, those logs graded as 
export peeler quality appeared to only differ from the standard Ta Ann specification by small-
end-diameter size and would satisfy their low-grade specification established for this study. 

Log level assessments 
The results of log physical characteristics are shown in Table 3. Logs of Tasmanian 
E. obliqua had smallest average LED- and SEDs, high levels of green limb trace and 
excessive taper (LED to SED range), when compared to all logs supplied from Victoria 
(Table 3). As a consequence, log average volume of the Tasmanian E. obliqua was the lowest 
(Figure 9). Tukey’s HSD tests indicated Tasmanian E. obliqua and Victorian E. cypellocarpa 
were the only species significantly different in total log volume. 

Results showed that with combined grading criteria applied, between 30 to 42% of the 
Victorian logs were out of specification, compared to the Tasmanian E. obliqua logs, where 
more than 95% of the logs were graded out of specification. The Tasmania logs had the most 
ovality and sweep, with the larger diameter Victorian E. sieberi and E. obliqua logs having 
the lowest (Table 4). Limb knot size accounted for more than 90% of logs rejected, with 
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bumps resulting from a lack of flush dressing after harvesting representing approximately a 
10% of the logs rejected (Table 4). 

The Tasmanian trial logs had a high incidence of live limb trace and with the level of sweep 
observed were identified as typical woodchip quality logs and therefore outside of Ta Ann’s 
lower-grade peeler log specification for this trial. Ensuing discussion with Ta Ann’s General 
Manager, Mr Robert Yong, (Yong, pers. comm.) confirmed knots or limb trace would be 
accepted for the trial if they were still green with no rot present and additionally; it would be 
of interest to examine if this quality of log could provide structural veneer that could be 
utilised in production.  

Table 3. Log physical characteristics per species 

 E. obliqua (TAS) E. obliqua (VIC) E. cypellocarpa E. sieberi 

Physical Mean SD Mean SD Mean SD Mean SD 

Number of logs 90 - 21 - 23 - 23 - 

Log length (m) 5.27 0.55 5.6 0.12 5.62 0.06 5.55 0.11 

Small End 
Diameter (m) 

0.27 0.06 0.31 0.03 0.34 0.06 0.33 0.04 

Large End 
Diameter (m) 

0.34 0.07 0.37 0.04 0.39 0.06 0.37 0.05 

Taper (cm m-1) 1.3 0.57 0.92 0.33 0.91 0.41 0.74 0.5 

Log vol (m3) 0.41 0.2 0.51 0.1 0.6 0.21 0.54 0.12 

Tukey’s HSD 
(vol m3) 

a 
 

ab 
 

b 
 

ab 
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Figure 9. Log volumes per species. The shaded vertical range covers two standard 
deviations about the mean, which is shown as a horizontal line (Applies for Figures 9 - 12 
inclusive). 

Table 4. Percentage of logs acceptable per grading criteria and per species 

 E. obliqua (TAS) E. obliqua (VIC) E. cypellocarpa E. sieberi 

Grading criteria Mean  Mean  Mean  Mean  

Sweep (% accept) 75.6  100  100  100  

Limbs Trimmed Size (% 
accept) 

92.2  66.7  78.3  78.3  

Knots Size (% accept) 7.8  66.7  82.6  65.2  

Bumps  (% accept) 85.6  95.2  91.3  91.3  

Ovality by log-end 
 

 
 

 
 

 
 

 

SED  (% accept) 92.2  100  100  100  

LED (% accept) 96.7  100  95.7  100  

Combined grading 

(% accept) 
4.4  57.1  69.6  56.5  

 

The Tasmanian E. obliqua logs had the lower levels of log-end splitting and when comparing 
splitting index assessments E. cypellocarpa had the largest levels of splitting (Table 5 and 
Figure 10). Both species were shown to be significantly different from logs of Victorian E. 
obliqua and E. sieberi (Figure 10). A clear tendency of which log-end has more splitting was 
not observed. The lower level of splitting observed in the Tasmanian E. obliqua (TAS) could 
have resulted from the reduced time from harvest-to-supply at Ta Ann in NW Tasmania, 
when compared to logs supplied from Victoria, which took longer to arrive. This phenomena 
had been observed in previous research trials where log-end splitting worsened in trial logs 
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that had to travel a relatively long distance from harvest site to the place of research (Vega, 
Hamilton et al. 2016). 

Table 5. Log-end splitting per species 

Log-end splitting E. obliqua (TAS) E. obliqua (VIC) E. cypellocarpa E. sieberi 

Index Mean SD Mean SD Mean SD Mean SD 

Small-end diameter  2.7 3.9 8.8 8.6 14.8 6.5 7.3 7.1 

Large-end diameter  4.7 4.8 6.8 4.9 14.3 6.9 12.4 9.4 

Average of small 
and large diameter  

3.7 3.5 7.8 6.3 14.5 5.4 8.9 7.9 

Tukey’s HSD 
(Average Index) 

a 
 

b 
 

c 
 

b 
 

 

 

Figure 10. Log-end splitting index per species 

 

Eucalyptus obliqua from both Tasmania and Victoria had the lowest average log MOEdyn, 
with an average of 15.4 MPa (Table 6, Figure 11) and both were observed to be significantly 
different from logs of E. sieberi from Victoria when compared using a Tukey’s HSD test 
(Table 6). When compared to the Victorian species logs, the standard deviation for log green 
density calculated by mass over volume was much higher in the Tasmanian E. obliqua. This 
was unsurprising given the large variation in the physical characteristics of these logs 
(Table 6). The MOEdyn values observed in this study are relatively high when compared to 
averages observed in previous studies of plantation grown E. nitens and E. globulus in 
Tasmania (Blackburn, Hamilton et al. 2014) (Vega 2016), and in Victoria (Yang and Evans 
2003). If low-grade peeler specification logs of the MOEdyn range observed in these trials can 
be sourced in future, then this will be viewed favourably by established or proposed veneer 
peeling mills.  
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Table 6. Log green density and dynamic MOE per species 

Wood properties E. obliqua (TAS) E. obliqua (VIC) E. cypellocarpa E. sieberi 

 Mean SD Mean SD Mean SD Mean SD 

Green density 
(kg m-3) 

1088.2 103.9 1052 60.9 1083.8 55.8 1091.4 86.8 

MOEdyn (MPa) 15 600 2 100 15 200 3 100 16 700 2 000 18 400 2 500 

Tukey’s HSD 
(MOEdyn) 

a 
 

a 
 

ab 
 

b 
 

 

 

Figure 11. Dynamic MOE of logs per species 
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Due to excessive log sweep the Tasmania E. obliqua logs were cut at the docking station into 
nearly twice as many 4-ft length billets than the other species (Baldwin 1995), which resulted 
in billets of nearly equal 6-ft and 4-ft length ratios (Table 7). The excessive sweep and 
therefore greater number of shorter 4-ft billets resulted in a lower volume of long-grain 
veneer recovered (Table 8). 

Table 7. Volume and recovery of peeler billets from logs accepted 

Billet volume recovery E. obliqua (TAS) E. obliqua (VIC) E. cypellocarpa E. sieberi 

No. of logs accepted 90 21 23 23 

No. 4-ft billets recovered 182 33 38 35 

No. 6-ft billets recovered 102 34 36 38 

     
Volume of logs (m3) 39.1 10.8 13.8 12.4 

4-ft billet volume (m3)  15.8 3.8 4.8 4.1 

6-ft billet volume (m3) 19.2 6.2 7.9 7.5 

     
Recovery billet/log (%) 89.5 92.6 92 93.5 

4-ft billets % 40.4 35.2 34.8 33.1 

6-ft billets % 49.1 60.4 57.2 60.4 

 

Veneer level assessments 
The information presented in Table 8 shows the percentages of both 6ft long-grain veneer and 
4ft short grain veneer recovered from logs and then billets extracted from those logs. 
Although the overall recovery of 6ft billets from Tasmanian E. obliqua logs was low in 
comparison to the Victorian species logs (Table 7), from those billets veneer recovery was 
then similar to the Victorian species (Table 8). This indicates that for Tasmanian E. obliqua, 
tighter control in log grading for sweep specification must be applied if higher volumes of 
long-grain veneer are to be recovered. As 6ft long-grain veneer is the main determinant of 
strength in a structural plywood panel (Stalnaker and Harris 1989) and only this type of 
veneer is processed through Ta Ann’s Metriguard, which estimates density and stiffness as 
dynamic MOE. After assessment the veneer is then segregated into different stiffness 
categories on the basis of the Metriguard estimated MOEdyn values as shown in Table 9. 

Encouragingly for all species the majority of 6ft long-grain veneer peeled had an estimated 
MOEdyn stiffness greater than 14 000 MPa, which was identified as a bench mark value for 
Ta Ann’s structural plywood panel products (Figure 12). From past processing experience the 
company knows that veneer of a lower MOEdyn value will have to be selectively placed in 
panel ply arrangements with veneer of known higher stiffness, before a target panel stress 
grade rating can be achieved, although this is undesirable as it adds to production costs. Also 
of interest was a Tukey’s HSD significance test (not shown), which found the overall mean 
MOEdyn values of veneer processed from individual species all significantly different. This 
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indicates selection of low-grade peeler quality logs by species can be made to provide veneer 
of a predicted stiffness range. 

Table 8. Percentage of green veneer recovery from logs and from billets  

Veneer Recovery E. obliqua (TAS) E. obliqua (VIC) E. cypellocarpa E. sieberi 

Veneer/logs (%) 

    4-ft billet 19.7 23.1 23.9 23.4 

6-ft billet 4.9 11.1 11.6 17.7 

Veneer/billets (%)     

4-ft billet 48.7 65.8 68.8 70.7 

6-ft billet 31.1 34.3 34.0 38.6 

 

Table 9. Percentage of dry veneer recovery from billets after Metriguard grading 

Dynamic MOE  E. obliqua 
(TAS) 

E. obliqua 
(VIC) 

E. cypellocarpa E. sieberi 

> 14 000 MPa (%) 25 23.2 24.4 37.3 

> 12 000 <14 000 MPa (%) 2.1 2.1 1.3 0.5 

<12 000 MPa (%) 2.7 1.9 2.4 0.5 

Scrap (%) 1.3 7.1 5.9 0.3 

 

 

Figure 12. Dynamic MOE of veneer per species  



 

23 
 

The Australian/New Zealand standard AS/NZS 2269:0.2012 describes various visual quality 
categories that are applied to the veneer when a sheet is assessed to the level of defined 
defects in the Standard. Table 10 shows the percentage recovery of veneer when visually 
graded to this Standard. Figures 1 to 4 in Appendix 1 show the percentage levels of defect for 
each grading category. The level of included knots in veneer from the Tasmanian species logs 
and the presence of gum in veneer extracted from the Victorian logs was the main reason 
many veneer sheets were downgraded to Quality D (Appendix 1, Figure 1). This quality level 
is regarded as veneer being suitable for use as inner ply material and not face material in 
structural plywood products (McGavin et al. 2014a). 

Table 10. Percentage recovery of veneer when visually graded to AS/NZS 2269.0:2012 

Visual quality  
categories 

E. obliqua (TAS) E. obliqua (VIC) E. cypellocarpa E. sieberi 

4-ft veneer %     

A 0 0 0 0 

B 1 0 0 0 

C 1.9 2.6 0 0 

D 92.3 94.7 89.5 85.4 

F 4.8 2.7 10.5 14.6 

6-ft veneer %     

A 0 0 0 0 

B 1.8 6.7 4.2 1.7 

C 1.2 4.2 1.4 3.4 

D 92.4 75 89.3 73.2 

F 4.6 14.1 5.1 21.7 

 

Plywood structural panel level assessments 
Eighty-four plywood structural panels were assembled at Ta Ann Tasmania’s mill in 
Smithton North-west Tasmania. Panel construction was in accordance with 
AS/NZS 2269.0:2012 Section 3: Manufacturing Requirements.  

The AS/NZS 2269.0:2012 Standard’s F22 stress grade is Ta Ann Tasmania’s main stock 
structural panel product rating. This stress-grade regarded as high for panels used as formply 
in the concrete construction industry and is only usually achieved when the company 
manufactures panels with veneer extracted from higher quality grade eucalypt peeler log 
specifications. The rating enables the company to perform competitively against imports in 
the Australian construction industry. 

In testing of the panels constructed in this study, shear strength was shown to be very high 
and most panels were assigned an F34 rating (Table 12, Fig 13), the standards highest stress-
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grade. The majority of panels constructed were limited in overall stress-grade by MOE 
perpendicular bending strength, although in the 84 panels tested, only eight had stress grades 
below F22 and seven of these were from panels manufactured exclusively from Tasmanian 
E. obliqua (Table 12 and Appendix 2. Figure 1). In this species veneers used in manufacture 
were observed to have high levels of both sound and loose knots when compared with veneer 
extracted from the Victorian logs (Appendix 1, Figures 1 & 2). The higher levels of these 
defects have been found to compromise bending strength in other plywood panel studies 
(Blackburn et al. 2016) (Hughes 2015). Panels constructed from veneer extracted from the 
Victorian E. sieberi logs, having the highest and significantly different veneer MOEdyn values, 
also had the panels with the highest stress-grade rating. Thereby demonstrating the 
effectiveness of Metriguard veneer segregation for superior stress-grade panel products. 

The properties of a structural panel’s perpendicular bending strength are determined by the 
short-grain veneer laid perpendicular to the long-grain orientated veneer (Stalnaker and 
Harris 1989). Unfortunately it is not standard practice to assess short-grain veneer at Ta 
Ann’s Metriguard Veneer Tester, though veneer being processed is from the same resource as 
being Metriguard assessed and the average result differences would be minimal. Assuming 
short-grain veneer won’t be assessed in future, this potential limiting strength factor could be 
improved if the logs supplied to existing or future peeling operations were to be selected from 
coupes with logs low in presence of both gum vein and knots, or the logs were segregated for 
supply after harvesting by using acoustic tools to predict higher stiffness levels. 

 

 

Figure 13. F-grade Characteristic strengths (AS/NZS 2269.0:2012 -TABLE 4) 
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Table 11. Properties of structural plywood panels assessed to AS/NZS 2269.0:2012 

Mechanical Strength 
(MPa) 

E. obliqua (TAS) E. obliqua (VIC) E. cypellocarpa E. sieberi 

Mean SD Mean SD Mean SD Mean SD 

MOE Parallel 18 438 1 704 22 649 2 900 20 133 1 655 22 479 1 479 

MOE Perpendicular 17 820 2 214 19 229 1 991 21 191 797 21 112 1 926 

MOR Parallel 104.9 14.6 110.0 11.4 98.3 20.2 118.8 20.6 

MOR Perpendicular 90.7 18.3 82.5 10.4 81.1 15.7 97.8 19.1 

Shear Parallel 6.9 0.6 6.8 0.6 6.2 0.3 7.2 0.5 

Shear Perpendicular 6.9 0.4 6.9 0.5 6.5 0.4 7.2 0.5 
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Table 12. F-stress grade ratings of tested structural plywood according with 
AS/NZS 2269.0:2012 

 

 

Panels constructed with veneer from the Victorian logs with an observed high incidence of 
gum-vein, later observed visually as gum trace in the veneer, also had the highest number of 
panels whose samples failed the bond testing from lack of glue coverage between plies 
(Table 13,  Fig 14), as defined in the test standard. 

F-stress grade ratings E. obliqua (TAS) E. obliqua (VIC) E. cypellocarpa E. sieberi 
Panel numbers Panel numbers Panel numbers Panel numbers

MOE Parallel F14 1 - - -

MOE Parallel F17 1 - - -

MOE Parallel F22 13 - 2 -

MOE Parallel F27 17 3 9 8

MOE Parallel F34 - 2 4 24

MOE Perpendicular F14 1 - - -

MOE Perpendicular F17 6 1 - -

MOE Perpendicular F22 12 - - 1

MOE Perpendicular F27 12 4 9 18

MOE Perpendicular F34 1 - 6 13

MOR Parallel F14 - - - -

MOR Parallel F17 - - - -

MOR Parallel F22 - - 1 -

MOR Parallel F27 6 - 6 4

MOR Parallel F34 26 5 8 28

MOR Perpendicular F14 - - 1 -

MOR Perpendicular F17 2 - 1 1

MOR Perpendicular F22 1 1 - -

MOR Perpendicular F27 12 4 9 10

MOR Perpendicular F34 17 - 4 21

Shear Parallel F14 - - - -

Shear Parallel F17 - - - -

Shear Parallel F22 2 - 7 -

Shear Parallel F27 - - - -

Shear Parallel F34 30 5 8 -

Shear Perpendicular F14 - - - -

Shear Perpendicular F17 - - 2 1

Shear Perpendicular F22 - - -

Shear Perpendicular F27 - - - -

Shear Perpendicular F34 32 5 13 31
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The chemical properties of the wood have an effect on the quality of the bonding (Frihart and 
Hunt 2010). Extractives and other chemical elements of the wood present at the gluing 
surface can negatively affect the bond quality (Frihart 2012). In the visual veneer grading of 
gum and resin pockets characteristics, all species examined had a similar percentage of 
veneers in visual Quality D (Appendix 1, figure 2). This result did not follow final trends in 
bonding test results (Table 13, Figure 14), where test samples extracted from E. cypellocarpa 
panels had better glue performance than Victorian E. obliqua and E. sieberi panel samples. 
Therefore the effect of visual veneer defects on the glue performance alone could not explain 
the final test results. 

When the issue of gum vein and resin pocket presence was raised with Mr Robert Yong, Ta 
Ann Tasmania’s General Manager, he commented (Yong, pers. comm.) that specially 
formulated glues have been previously developed for use on their present Tasmanian eucalypt 
resource and that it was conceivable other formulas could be developed to adhere to veneers 
with higher levels of gum extractives. Mr Yong also revealed the company experiences 
different surface finishes on peeled veneer, when different species of logs are peeled and that 
experience with lathe settings is essential to achieve a veneer surface that promotes good 
adhesion. The company is presently experimenting with lathe settings to achieve an optimal 
glue bond performance on veneers peeled from Tasmanian plantation grown E. nitens. 

Of interest is the recent studies by McGavin et al. (2014b) who showed that by changing 
grade limitations for gum pockets and veins, and other defect features, a greater volume 
recovery of superior visual quality veneer could be expected.  

  

Table 13. Glue bond quality according with AS/NZS22098.2:2012 

Bond properties E. obliqua (TAS) E. obliqua (VIC) E. cypellocarpa E. sieberi 

 

Mean SD Mean SD Mean SD Mean SD 

Number of 
samples 32 - 5 - 15 - 32 - 

Pass rate (%) 50 - 0 - 13 - 6 - 

Average bond 
quality 6.8 1.2 4 1.1 5.2 1.3 4 1.3 

Average of 
minimum value of 
glue line 2.9 2 0.8 0.4 1.5 1.8 0.9 1.1 
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Figure 14. Results of glue bond quality test 

 

 

Figure 15. Four point bending test in Ta Ann’s laboratory 
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Conclusions and recommendations 
In this study and on the basis of the logs supplied, it was demonstrated that logs extracted 
from higher in the stem from Tasmanian oak E. obliqua trees will result in a higher ratio of 
shorter billets, which in-turn will result in a lower volume recovery of long-grain veneer. This 
also highlights that sweep specifications must be correctly assessed in peeler logs as they 
determine both billet length recovery, the extent of billet round-up required before full sheet 
veneers can be peeled and thereby the percentage volume of veneer that may be extracted 
(Hamilton, Blackburn et al. 2014). Conversely extracting peeler logs from lower in the stem, 
as per the Victorian logs supplied in this trial, will result in a greater recovery long-grain 
veneer. The Tasmania logs had the lowest levels of log-end splitting and the Mountain Gum 
species from Victoria the highest. This would most likely have resulted from the time taken 
to receive the trial logs from Victoria and demonstrates that to receive logs of acceptable 
quality for veneer processing the distance of transportation for peeler log supply needs to be 
considered. 

In the veneer produced from all species trialled, a large recovery of veneer with an estimated 
dynamic Modulus of Elasticity of over 14 000 Megapascals was obtained. This value has 
been identified by Ta Ann’s management as a bench mark value for their structural panel 
products. The result means investors considering a peeling operation based on the log 
resources studied, could reasonably expect that with veneer segregation and selection any 
desired stress-grade structural panel could be manufactured. To achieve this mills may wish 
to utilise veneers with high MOEdyn and combine it with structural veneers from different 
species with lower MOEdyn values to produce a target Australian/ New Zealand Standard 
stress-grade rated panel product.  

Visually the level of included knots in the Tasmanian species and presence of gum in the 
Victorian species was the main reason most veneer sheets from all species peeled were 
downgraded to the Australian/ New Standard 2269.0:2012 Quality D, generally regarded as 
veneer being suitable for use as inner ply material and not face or sub-face material in 
structural plywood products. If a manufacturer had adhesive systems achieving desired glue 
bond quality, then different visual grade scenarios as described by McGavin et al. (2014b) 
could be applied to accommodate gum presence and thereby recover higher volumes of visual 
Quality C veneer to be utilised in a structural panel’s sub-face arrangement. 

To maintain panel product face integrity, face veneer quality (generally regarded as visual 
Quality A & B) is required for structural panels and this quality of veneer cannot be extracted 
from logs with high incidence of gum trace as found in the Victorian species logs studied, or 
in veneers with knots as found in the Tasmanian oak species. However, this would not 
preclude the use of this grade of log in in panel production as these logs may be procured at 
attractive prices for veneer producers, and alternative logs with known clear wood, either 
imported from other states or from higher quality sawlogs, could be used to provide face 
veneer. Logs of this description were originally planned to be included in the trial to test their 
utility as face veneer, when combined with sub-face veneer and inner ply veneer from the 
Tasmanian and Victorian logs. Unfortunately the trial participant supplying these logs 
decided to withdraw from the study. 
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Panels constructed with veneer from the Victorian logs had the highest number of panels 
whose samples failed ply bonding from lack of glue coverage between the plies, as defined in 
the Australian test standard AS/NZS 2098.2:2012. Significance testing showed the panel 
samples constructed from the Tasmanian oak species had the most favourable glue bond 
coverage. This was possibly due to the levels of gum vein on the veneer surface, though again 
this would not necessarily exclude these types of logs from rotary peeling for plywood panels, 
providing suitable glues that would adhere to higher levels of eucalypt extractives were 
available or could be developed. Given that Victorian E. sieberi had similar gum vein levels 
to the Tasmanian E. obliqua, it is possible that good veneer glue bonding contributed to the 
species panel’s excellent mechanical performance. 

In Victorian native coupes visited typical of where the trial logs were supplied, evidence was 
seen to support that: if a demand for ‘Peeler’ quality logs existed and supply was 
commercially viable, then with additional grading rules similar to the ones proposed for 
lower quality sawlogs by Washusen and Waugh (2004), or developed by Ta Ann Tasmania 
for this study, lower quality peeler logs could be harvested. In both State and privately owned 
Tasmanian coupes visited, it was observed that peeler billets could be recovered from logs 
presently graded for pulpwood, or were presently being exported as logs of that grade. The 
authors see no reason why, provided it was commercially feasible, hardwood panel 
production could not be established in States other than Tasmania, utilising other species as 
well as their native hardwoods. 

Ta Ann Tasmania is presently producing structural panel products using a combination of 
eucalypt hardwood and pine softwood veneers, and the authors engaged in this study have 
recently completed confidential studies examining the potential to produce LVL utilising D-
grade veneer from plantation grown eucalypts. 

This study demonstrated the technical feasibility of manufacturing structural plywood 
product from veneer processed from lower grade logs. Including financial information to 
study the economic feasibility was beyond the scope of the report and was not possible within 
budget constraints. Nonetheless, without any discussion on comparative costs, it is difficult to 
understand the viability of future production, as competing interests for the same resource 
may have the ability to pay the forest owner more.  

The authors now believe that a commercially focussed study examining the economic 
feasibility of production would be useful for forest companies and those in the veneer based 
products industry. However, a significant study would require commercially sensitive figures 
and it is unlikely companies would disclose either direct market facts or monetary details, 
although general cost/price information is available and the possibility of modelling assumed 
factors exists. 
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Appendix 1. Visual grading results.  Figures 1 - 4 

 

Figure 1. Detailed visual veneer grading -1 of 4 
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Figure 2. Detailed visual veneer grading -2 of 4 
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Figure 3. Detailed visual veneer grading -3 of 4 
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Figure 4. Detailed visual veneer grading -4 of 4 
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Appendix 2. Panel test results 

 

Figure 1. Mechanical and glue bond results from all panels tested  

Par Perp Par Perp Par Perp Low Ave Result Low Ave Result
Tas. E. obliqua 1 >14 000 Mpa 22 27 34 34 34 34 22 1 6.3 Fail 3 8.5 Pass
Tas. E. obliqua 2 >14 000 Mpa 27 27 34 34 34 34 27 4 6.5 Pass 5 7.3 Pass
Tas. E. obliqua 3 >14 000 Mpa 27 27 34 34 34 34 27 5 7.0 Pass 2 5.7 Fail
Tas. E. obliqua 4 >14 000 Mpa 27 17 34 34 34 34 17 7 7.8 Pass 5 7.3 Pass
Tas. E. obliqua 5 >14 000 Mpa 27 27 34 27 34 34 27 1 4.2 Fail 1 6.7 Fail
Tas. E. obliqua 6 >14 000 Mpa 27 17 34 34 34 34 17 2 6.0 Fail 3 4.3 Fail
Tas. E. obliqua 7 >14 000 Mpa 22 22 34 34 34 34 22 4 6.3 Pass 2 5.8 Fail
Tas. E. obliqua 8 >14 000 Mpa 27 17 34 27 22 34 17 1 6.0 Fail 5 7.0 Pass
Tas. E. obliqua 9 >14 000 Mpa 27 22 34 22 22 34 22 4 6.7 Pass 1 6.2 Fail
Tas. E. obliqua 10 >14 000 Mpa 27 27 34 27 34 34 27 5 7.7 Pass 2 4.7 Fail
Tas. E. obliqua 11 >14 000 Mpa 27 17 34 27 34 34 17 4 5.8 Pass 2 3.8 Fail
Tas. E. obliqua 12 >14 000 Mpa 27 22 34 34 34 34 22 0 6.7 Fail 4 5.8 Pass
Tas. E. obliqua 13 >14 000 Mpa 27 14 34 17 34 34 14 3 7.2 Pass 0 4.2 Fail
Tas. E. obliqua 14 >14 000 Mpa 27 22 34 27 34 34 22 1 6.5 Fail 2 4.8 Fail
Tas. E. obliqua 15 >14 000 Mpa 27 27 34 34 34 34 27 1 7.3 Fail 0 6.3 Fail
Tas. E. obliqua 16 >14 000 Mpa 27 22 34 27 34 34 22 1 5.8 Fail 1 4.8 Fail
Tas. E. obliqua 17 >14 000 Mpa 27 34 34 34 34 34 27 5 9.2 Pass 0 3.5 Fail
Tas. E. obliqua 18 >14 000 Mpa 27 22 34 17 34 34 17 7 8.3 Pass 9 9.7 Pass
Tas. E. obliqua 19 >14 000 Mpa 27 27 34 34 34 34 27 5 6.8 Pass 8 9.2 Pass
Tas. E. obliqua 20 >14 000 Mpa 22 27 34 34 34 34 22 0 6.5 Fail 3 5.7 Pass
Tas. E. obliqua 21 >14 000 Mpa 22 22 27 27 34 34 22 4 6.8 Pass 2 5.3 Fail
Tas. E. obliqua 22 >14 000 Mpa 17 22 27 27 34 34 17 4 7.7 Pass 4 7.8 Pass
Tas. E. obliqua 23 >14 000 Mpa 22 17 34 27 34 34 17 2 8.0 Fail 6 8.2 Pass
Tas. E. obliqua 24 >14 000 Mpa 22 22 27 27 34 34 22 5 7.7 Pass 4 6.3 Pass
Tas. E. obliqua 25 >14 000 Mpa 22 27 34 34 34 34 22 2 5.8 Fail 3 6.3 Pass
Tas. E. obliqua 26 >14 000 Mpa 22 27 34 27 34 34 22 2 3.8 Fail 1 4.3 Fail
Tas. E. obliqua 27 >14 000 Mpa 22 22 34 34 34 34 22 1 7.3 Fail 2 3.8 Fail
Tas. E. obliqua 28 >14 000 Mpa 22 17 27 27 34 34 17 1 5.0 Fail 1 5.0 Fail
Tas. E. obliqua 29 >14 000 Mpa 22 27 34 34 34 34 22 1 6.2 Fail 1 5.0 Fail
Tas. E. obliqua 30 >14 000 Mpa 22 27 34 34 34 34 22 1 8.0 Fail 0 5.5 Fail
Tas. E. obliqua 31 >14 000 Mpa 22 22 27 34 34 34 22 6 8.2 Pass 5 7.5 Pass
Tas. E. obliqua 32 >14 000 Mpa 14 22 27 34 34 34 14 4 8.3 Pass 3 6.3 Pass
Vic. E. sieberi 33 >14 000 Mpa 27 27 27 34 34 34 27 0 4.5 Fail 0 4.7 Fail
Vic. E. sieberi 34 >14 000 Mpa 34 34 34 27 34 34 27 0 4.8 Fail 1 3.5 Fail
Vic. E. sieberi 35 >14 000 Mpa 27 34 27 34 34 34 27 0 0.7 Fail 0 0.3 Fail
Vic. E. sieberi 36 >14 000 Mpa 34 34 27 27 34 34 27 0 4.8 Fail 0 4.2 Fail
Vic. E. sieberi 37 >14 000 Mpa 34 34 34 34 34 34 34 1 3.7 Fail 1 4.2 Fail
Vic. E. sieberi 38 >14 000 Mpa 34 34 34 34 34 34 34 0 3.0 Fail 1 4.7 Fail
Vic. E. sieberi 39 >14 000 Mpa 34 27 34 27 34 34 27 1 4.3 Fail 5 6.8 Pass
Vic. E. sieberi 40 >14 000 Mpa 34 27 34 27 34 34 27 0 2.8 Fail 1 3.7 Fail
Vic. E. sieberi 41 >14 000 Mpa 34 27 34 34 34 34 27 4 5.8 Pass 4 5.3 Pass
Vic. E. sieberi 42 >14 000 Mpa 34 27 34 27 34 34 27 1 4.3 Fail 3 4.7 Fail
Vic. E. sieberi 43 >14 000 Mpa 34 27 34 27 34 34 27 4 6.0 Pass 2 5.0 Fail
Vic. E. sieberi 44 >14 000 Mpa 34 34 34 34 34 34 34 1 3.5 Fail 2 5.2 Fail
Vic. E. sieberi 45 >14 000 Mpa 27 27 34 17 34 34 17 0 4.2 Fail 1 3.5 Fail
Vic. E. sieberi 46 >14 000 Mpa 34 27 34 34 34 34 27 2 4.3 Fail 1 5.0 Fail
Vic. E. sieberi 47 >14 000 Mpa 27 27 34 27 34 34 27 0 3.7 Fail 0 7.0 Fail
Vic. E. sieberi 48 >14 000 Mpa 34 34 34 34 34 34 34 2 6.2 Fail 1 4.7 Fail
Vic. E. sieberi 49 >14 000 Mpa 34 34 34 34 34 34 34 1 4.2 Fail 0 5.8 Fail
Vic. E. sieberi 50 >14 000 Mpa 34 34 34 27 34 34 27 2 4.0 Fail 0 5.7 Fail
Vic. E. sieberi 51 >14 000 Mpa 34 27 34 34 34 34 27 2 4.0 Fail 2 5.5 Fail
Vic. E. sieberi 52 >14 000 Mpa 34 27 34 34 34 34 27 0 1.7 Fail 0 1.3 Fail
Vic. E. sieberi 53 >14 000 Mpa 34 34 34 34 34 34 34 1 1.3 Fail 0 1.0 Fail
Vic. E. sieberi 54 >14 000 Mpa 34 27 34 34 34 22 22 0 2.3 Fail 1 3.5 Fail
Vic. E. sieberi 55 >14 000 Mpa 34 34 34 34 34 34 34 1 4.2 Fail 2 4.5 Fail
Vic. E. sieberi 56 >14 000 Mpa 34 34 34 34 34 34 34 0 4.3 Fail 0 1.8 Fail
Vic. E. sieberi 57 >14 000 Mpa 34 34 34 34 34 34 34 1 3.7 Fail 0 4.3 Fail
Vic. E. sieberi 58 >14 000 Mpa 34 27 34 34 34 34 27 1 3.7 Fail 1 2.0 Fail
Vic. E. sieberi 59 >14 000 Mpa 34 27 34 34 34 34 27 1 5.7 Fail 1 5.3 Fail
Vic. E. sieberi 60 >14 000 Mpa 34 27 34 34 34 34 27 0 5.5 Fail 0 6.2 Fail
Vic. E. sieberi 61 >14 000 Mpa 27 22 34 27 34 34 22 2 5.5 Fail 1 3.3 Fail
Vic. E. sieberi 62 >14 000 Mpa 27 27 27 34 34 34 27 0 2.7 Fail 0 1.3 Fail
Vic. E. sieberi 63 >14 000 Mpa 27 27 34 27 34 34 27 1 4.7 Fail 0 4.7 Fail
Vic. E. sieberi 64 >14 000 Mpa 27 27 34 34 34 34 27 1 3.5 Fail 0 3.5 Fail
Vic. E. obliqua 65 >14 000 Mpa 34 27 34 27 34 34 27 1 4.5 Fail 3 6.0 Pass
Vic. E. obliqua 66 >14 000 Mpa 27 27 34 27 34 34 27 1 5.5 Fail 0 6.0 Fail
Vic. E. obliqua 67 >14 000 Mpa 27 27 34 27 34 34 27 1 3.0 Fail 0 4.2 Fail
Vic. E. obliqua 68 >14 000 Mpa 34 27 34 27 34 34 27 1 3.8 Fail 1 4.5 Fail
Vic. E. obliqua 69 >14 000 Mpa 27 17 34 22 34 34 17 0 3.0 Fail 1 4.0 Fail

Vic. E cypellocarpa 70 >14 000 Mpa 27 27 34 27 22 34 22 0 5.5 Fail 0 2.7 Fail
Vic. E cypellocarpa 71 >14 000 Mpa 27 27 27 27 34 34 27 1 4.5 Fail 1 4.5 Fail
Vic. E cypellocarpa 72 >14 000 Mpa 34 34 27 34 22 34 22 0 4.7 Fail 0 3.3 Fail
Vic. E cypellocarpa 73 >14 000 Mpa 27 34 34 27 34 22 22 1 4.7 Fail 1 4.3 Fail
Vic. E cypellocarpa 74 >14 000 Mpa 27 27 27 34 22 34 22 5 7.2 Pass 6 9.0 Pass
Vic. E cypellocarpa 75 >14 000 Mpa 27 27 27 27 22 34 22 6 7.8 Pass 5 7.8 Pass
Vic. E cypellocarpa 76 >14 000 Mpa 27 27 22 14 22 34 14 0 4.3 Fail 1 5.3 Fail
Vic. E cypellocarpa 77 >14 000 Mpa 27 27 34 17 34 34 17 1 7.2 Fail 0 2.8 Fail
Vic. E cypellocarpa 78 >14 000 Mpa 27 27 27 27 22 34 22 1 3.8 Fail 1 4.7 Fail
Vic. E cypellocarpa 79 >14 000 Mpa 27 34 34 34 34 34 27 0 4.7 Fail 2 4.2 Fail
Vic. E cypellocarpa 80 >14 000 Mpa 34 27 34 27 22 22 22 1 2.8 Fail 0 2.7 Fail
Vic. E cypellocarpa 81 >14 000 Mpa 22 27 27 27 34 34 22 2 5.2 Fail 0 3.8 Fail
Vic. E cypellocarpa 82 >14 000 Mpa 22 34 34 27 34 34 22 2 4.8 Fail 3 5.2 Pass
Vic. E cypellocarpa 83 >14 000 Mpa 34 34 34 27 34 34 27 1 4.8 Fail 2 5.3 Fail
Vic. E cypellocarpa 84 >14 000 Mpa 34 34 34 34 34 34 34 2 5.5 Fail 3 5.5 Pass

F-Grade
A-Bond B-Bond

Number
Long-grain 

veneer MOE
MOE F-grade MOR F-garde Shear F-gradeSample ID
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Appendix 3. Ta Ann’s low grade peeler log specification 
 

 

 

Species  To be identified  and tag to the logs 
Lengths  5.6 or 6.0 preferred  or mixed 

 
Presentation Not greased or gang nailed 

Flush trimmed - end clean cut and perpendicular to the end 
No rocks, no dirt, no bark 

Diameter cm Min SED of 18cm; max LED of 70cm   
 

Knots & 
Limbs 

All limbs and knots must be trimmed flush with the bole 
Green knot size (not cut size) allowed: 
- SED up to and equal to 35cm, to be less than 

or equal to 15cm 
- SED over 35cm, to be less than or equal to 

25cm 
 

Bumps 2 per meter significant external bump allowed 
No limit on the number of insignificant bumps 
[significant if the max diameter of bump is equal to or greater 
than 1/4 circumference of the log, then flush trimmed required ) 

End split Minor cracks – up to 5mm width 
Scars Sound and not effected by rot  
End rot / 
decay 

The ends logs must not contain any significant evident of rot or 
decay , heart rot less than 5cm,  small patches rot acceptable 

Out of round No more than 25%  
Sweep Short logs (5.4m and 4.3m) – SED of the logs divided by 4 

Longer logs – SED of longer logs divided by 2. 
 

 
 

 

 
 
 

TA ANN TASMANIA PTY. LTD.  
150 Davey St 
Hobart Tasmania 
Australia 7000 
A.B.N. 58 115 743 345  

 

   
  PEFC/21-31-11 

 


	Executive Summary
	Introduction
	Aims and objectives
	Literature review

	Materials and Methods
	Trial resource descriptions
	Coupe assessments
	Tasmania’s potential to supply low grade native forest peeler logs
	Victoria’s potential to supply low grade native forest peeler logs
	VicForests’ Commercial Timber Analyst Margaret McCarthy, advised that the log specification provided for this study has significant overlap with the current specification for pallet grade logs in Victoria. VicForests has established markets for pallet...
	Mainland log supply logistics

	Methodology
	Project activities overview
	Log assessment
	Log to billet docking
	Billet peeling
	Veneer assessment
	Net veneer recovery
	Panel assembly and testing

	Statistical analyses

	Results and Discussion
	Coupe visits (also see: Trial resource descriptions)
	Log level assessments
	Veneer level assessments
	Plywood structural panel level assessments

	Conclusions and recommendations
	Acknowledgements
	References
	Appendix 1. Visual grading results.  Figures 1 - 4
	Appendix 2. Panel test results
	Appendix 3. Ta Ann’s low grade peeler log specification

	Final Report inner leaf PNB386.pdf
	Report cover PNA394
	Perp to Grain Final Report PNA 394 1516 Project Revised June 2018




