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Abstract
The experimental basis for testing the biological durability of wood often includes incubation experiments with wood-
destroying basidiomycetes. Numerous parameters can affect the mass loss by fungal decay  (MLF) in laboratory durability 
tests and therefore being decisive for the resulting durability classification. Among others, the dimension of the wood speci-
men and the time of incubation impact on fungal decay. Hence, both parameters were examined within this study using 19 
different specimen formats and four different incubation times. Specimens of larch heartwood (Larix decidua Mill.) were 
incubated with pure cultures of the brown rot fungus Coniophora puteana. Scots pine sapwood (Pinus sylvestris L.) was 
used as a reference. The wood specimens’ format turned out to significantly affect both mass loss by fungal decay  (MLF) 
and resulting x-values when  MLF of larch was compared with that of the reference Scots pine sapwood. Both measures were 
highest for specimen formats with moderate surface-volume ratios.  MLF and x-values depended on specimen size and shape 
as well as on the time of incubation. Reducing the specimen volume generally led to higher  MLF at a given incubation time, 
but prolonging incubation times led to higher x-values and thus to lower durability expressed as durability classes (DC). In 
summary, it appeared highly questionable that results of basidiomycete durability tests can be easily compared to each other 
when specimen format and/or incubation time deviate from the standard conditions.

1 Introduction

The biological durability of wood varies against different 
decay organisms as well as within and between wood spe-
cies (Scheffer and Morrell 1998; Brischke et al. 2013). Some 
tropical timbers, which are rich in extractives, are among 
the most durable wood species; sapwood and non-coloured 
heartwoods are often less or non-durable (e.g. Scheffer and 
Morrell 1998; Taylor et al. 2002). Wood is generally prone 
to degradation by many organisms including wood-boring 
beetles, ants and termites, wood-destroying fungi, bacteria, 
and different marine borers. Outside the marine environ-
ment and in regions where termites are not present, decay 
fungi are the most critical biological hazard for wood used 
outdoors or elsewhere under humid conditions (e.g. Jones 
and Brischke 2017). The durability of wood against wood-
destroying fungi can be determined using many different 

test protocols, which all have in common that the test result 
is a relative value. Under laboratory conditions, wood can 
be incubated with different decay fungi in agar plate tests, 
in soil block tests or in soil bed tests (so-called terrestrial 
microcosms containing unsterile natural top soil, CEN/
TS 15083-1 2005; CEN/TS 15083-2 2005; EN 113 1996; 
AWPA E10 2015; prEN 113-2 2018). Fungal (and bacte-
rial) degradation can be assessed and quantified by determi-
nation of mass loss or loss in elasto-mechanical properties 
(Wilcox 1978). Since the severity of fungal decay depends 
on the virulence of the test fungus and the test conditions, 
the test results can vary and need to be set into perspective. 
Therefore, reference species are tested and compared with 
the tested material. Most reference species are per definition 
‘non-durable’, such as the sapwood of Scots pine (Pinus syl-
vestris), Radiata pine (Pinus radiata), Southern pine (Pinus 
spp.), or European beech (Fagus sylvatica). The obtained 
relative values (‘x-values’) are assigned to durability classes, 
for example five classes between ‘very durable’ (DC 1) and 
‘non-durable’ (DC 5) according to EN 350 (2016) as shown 
exemplarily in Table 1.

As an alternative to laboratory tests, wood durability can be 
determined in field tests where wood specimens are exposed 
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in ground (e.g. AWPA E7 2013; EN 252 2015) or above 
ground (e.g. CEN/TS 12037 2003, AWPA E18 2013; EN 330 
2015). Field tests are considered more realistic compared to 
laboratory tests but require longer test durations; which are 
often inacceptable for clients and producers of wood-based 
products. Furthermore, field tests also require reference mate-
rials and a field test does not provide durability data in an 
absolute manner since the characteristics of the individual 
locations (e.g. climate, soil characteristics, fungal inoculum 
potential) affect performance and resulting service lives.

In contrast, several possibilities have been reported to 
accelerate both, field and laboratory durability tests. Decay 
rates in field tests can be increased by using pre-infected 
feeder-stakes, using water-trapping test configurations, pro-
viding extra moisture through spraying and dripping sys-
tems, and by applying elevated temperatures, either in green 
houses or by using warm and humid test locations (Meyer 
et al. 2016). Alternatively, the use of smaller test specimens 
can lead to shorter exposure periods until failure occurs as 
previously reported from so-called graveyard tests by differ-
ent authors (Westin et al. 2002; Antwi-Boasiako and Allotey 
2010; Brischke and Meyer-Veltrup 2017). In analogy, speci-
mens for laboratory decay tests have been reduced in size with 
the aim of shortening the incubation time needed to achieve 
a requested mass loss, for example of a reference material. 
Worldwide, the most often used miniaturized specimen format 
is 5 × 10 × 30 (long.) mm³, the so-called ‘mini-blocks’ and 
sometimes ‘Braveries’ named after Dr. Anthony Bravery, who 
suggested the format (Bravery 1978). A mini-block has only 
60% of the length, and 28% of the volume of a standard spec-
imen, i.e. 15 × 25 × 50 mm³ according to CEN/TS 15083-1 
(2005) and prEN 113-2 (2018). Bravery (1978) also pointed 
out that besides the mass of the specimen its surface to vol-
ume ratio and the proportion of end grain influence the decay 
rate. Finally, he gave preference to the mini-blocks, because 

they suffered from rapid decay, fit well into Petri dishes, and 
were already considered for inclusion in a European stand-
ard. Furthermore, toxic values of different wood preservatives 
obtained after an incubation period of 6 weeks compared well 
with those obtained after 12 weeks using the British standard 
specimens of 15 × 25 × 50 (long.) mm³. Nevertheless, later, 
mini-block tests were frequently performed using deviating 
incubation periods of 8 weeks (Palanti et al. 2012; Temiz 
et al. 2014) and 12 weeks (Ghosh et al. 2008; Verma et al. 
2008). Several authors (e.g. Pohleven et al. 2000; Deklerck 
et al. 2017) pointed to the effect of incubation time and sug-
gested incubation periods longer than 6 weeks to achieve more 
similar mass loss data compared with standard specimens and 
the standard incubation period, which is 16 weeks according 
to CEN/TS 15083-1 (2005) and prEN 113-2 (2018).

Further, different specimen shapes and dimensions have 
been used. Among others, the following have been reported: 
10 × 10 × 3 (long.) mm³ (Brown et al. 1991), 10 × 30 × 10 
(long.) mm³, 30 × 30 × 5 (long.) mm³ (Brischke et al. 2012), 
15 × 5 × 40 mm³ (Lenz et al. 2017), 40 × 40 × 1–2 mm³ (Sut-
ter 1987), and cylindrical specimens (d = 10 mm; length 30 
mm) (Brischke et al. 2012). The reasons for using differently 
sized test specimens can be manifold, such as limited dimen-
sions and volume of the test material (e.g. when products are 
tested), durability gradients within the test material (e.g. in 
impregnated wood), and finally to reduce the incubation time. 
Systematic comparative studies on the effect of specimen 
shape and dimension are rare. Brischke et al. (2012) com-
pared mass loss after 12 weeks of incubation and found no 
differences in relative mass losses of English oak (Quercus 
robur) between drilling cores, discs and cubes compared to 
European beech serving as reference. In contrast, others such 
as Pohleven et al. (2000) and Larnøy et al. (2014) pointed to 
the effect of specimen size besides numerous further factors 
that can affect the results of laboratory decay tests in terms 

Table 1  Durability classes 
(DC) of wood to fungal attack 
(basidiomycete fungi), to fungal 
attack (soft rot), and to fungal 
attack for wood used in-ground 
determined using field tests 
based on EN 252 (2015)

a ML = highest of the median mass losses (in %) determined for test specimens exposed to each of the used 
test fungi determined in decay tests according to CEN/TS 15083-1 (2005)
b Hardwoods: x = median value of mass loss for timber test specimens / median value of mass loss for refer-
ence timber test specimens determined in soft rot tests according to CEN/TS 15083-2 (2005)
b Softwoods: Calculate the “x-value” for the test timber but using loss of MOE determined in soft rot tests 
according to CEN/TS 15083-2 (2005)
c x-value = average life of stakes / average life of the more durable set of reference stakes in graveyard field 
tests according to EN 252 (2015)

Durability class Description Percentage mass loss (ML)a x-valueb Results of field 
tests expressed as 
x-valuesc

DC 1 Very durable ML ≤ 5% x ≤ 0.10 x > 5.0
DC 2 Durable 5% < ML ≤ 10% 0.10 < x ≤ 0.20 3.0 < x ≤ 5.0
DC 3 Moderately durable 10% < ML ≤ 15% 0.20 < x ≤ 0.45 2.0 < x ≤ 3.0
DC 4 Less durable 15% < ML ≤ 30% 0.45 < x ≤ 0.80 1.2 < x ≤ 2.0
DC 5 Non durable ML > 30% x > 0.80 x ≤ 1.2
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of mass loss. Reproducibility is a key requirement for labora-
tory test methods, but to the best knowledge of the authors a 
systematic and comprehensive study on the effect of speci-
men shape and dimension is still lacking. Therefore, this study 
aimed at comparing mass loss of Scots pine sapwood and 
European larch heartwood (Larix decidua) specimens in 19 
different formats and after different periods of incubation with 
the brown rot fungus Coniophora puteana. The objectives of 
the study were to quantify the effect of specimen format on 
the mass loss in durability experiments and how the latter 
may affect durability classification based on mass loss data.

2  Materials and methods

2.1  Wood specimens

Specimens of different shapes and dimensions were prepared 
from single stems of Scots pine sapwood (Pinus sylvestris 
L.) and European larch heartwood (Larix decidua Mill.) to 
reduce the effect of intra-species variation in material resist-
ance. In total, 1520 specimens were made in 19 different 
dimensions (Table 2) and n = 10 replicate specimens were 
used for each combination of format and incubation time.

The specimen dimensions were carefully selected to fulfil 
the following criteria:

• Doubled end-grain areas (here: 1, 2, 4, 8, and 16  cm2).
• Doubled length of the specimens within one group with 

equal end grain area (here: 10, 20, 40, and 80 mm).
• Cubic specimens for each width or thickness respectively.
• Specimens need to fit into a Kolle flask or polyethylene 

screw jars (here: maximum length 80 mm, maximum 
thickness 28.3 mm).

Specimens representing standard specimens according to 
CEN/TS 15083-1 (2005) and mini-block specimens accord-
ing to Bravery (1978) were also prepared.

All specimens were pre-aged according to EN 84 (1997). 
All specimens were oven-dried at 103 ± 2 °C for 48 h, 
weighed to the nearest 0.001 g, and afterwards submerged 
in deionized water in plastic containers. After a vacuum 
impregnation at 4 kPa during 20 min, the specimens were 
kept submerged and the water was exchanged ten times dur-
ing 14 days according to EN 84 (1997). After the leaching 
procedure, the specimens were carefully dried in four steps 
each of 24 h (20, 40, 70, and 103 °C).

Table 2  Parameters related to 
size and shape of test specimens

a (height × width × length)
b Standard specimen dimensions according to CEN/TS 15083-1 (2005)
c Mini-block specimens according to Bravery (1978)

No. Dimensiona Volume Surface End-grain area End-grain 
percentage

Surface/
volume 
ratio

(mm3) (cm3) (cm2) (cm2) (%) (–)

1 7.1 × 7.1 × 7.1 0.36 3.02 1.01 33.33 8.45
2 7.1 × 7.1 × 10.0 0.50 3.85 1.01 26.20 7.63
3 10.0 × 10.0 × 10.0 1.00 6.00 2.00 33.33 6.00
4 10.0 × 10.0 × 20.0 2.00 10.00 2.00 20.00 5.00
5 10.0 × 10.0 × 40.0 4.00 18.00 2.00 11.11 4.50
6 10.0 × 10.0 × 80.0 8.00 34.00 2.00 5.88 4.25
7 14.1 × 14.1 × 10.0 1.99 9.62 3.98 41.35 4.84
8 14.1 × 14.1 × 14.1 2.80 11.93 3.98 33.33 4.26
9 14.1 × 14.1 × 20.0 3.98 15.26 3.98 26.06 3.84
10 14.1 × 14.1 × 40.0 7.95 26.54 3.98 14.98 3.34
11 14.1 × 14.1 × 80.0 15.90 49.10 3.98 8.10 3.09
12 20.0 × 20.0 × 10.0 4.00 16.00 8.00 50.00 4.00
13 20.0 × 20.0 × 20.0 8.00 24.00 8.00 33.33 3.00
14 20.0 × 20.0 × 40.0 16.00 40.00 8.00 20.00 2.50
15 20.0 × 20.0 × 80.0 32.00 72.00 8.00 11.11 2.25
16 28.3 × 28.3 × 28.3 22.67 48.05 16.02 33.33 2.12
17 28.3 × 28.3 × 10.0 8.01 27.34 16.02 58.59 3.41
18b 15.0 × 25.0 × 50.0 18.75 47.50 7.50 15.79 2.53
19c 5.0 × 10.0 × 30.0 1.50 10.00 1.00 10.00 6.67
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2.2  Durability test with a Coniophora puteana 
monoculture

Laboratory decay resistance tests were conducted accord-
ing to a modified CEN/TS 15083-1 (2005) protocol as fol-
lows: All specimens were oven-dried at 103 ± 2 °C for 48 h, 
weighed to the nearest 0.001 g, and afterwards conditioned 
at 20 °C/65% RH until constant mass. After sterilization in 
an autoclave at 121 °C and 2.4 bar for 20 min, two speci-
mens of the same species and dimensions were placed on 
fungal mycelium in a Kolle flask. Ten replicates per speci-
men format were tested. To avoid direct contact between 
wood and overgrown malt agar (4%) stainless steel washers 
were placed in between. The incubation times were 4, 8, 12, 
and 16 weeks. The following test fungus was used: Coni-
ophora puteana = (Schum.:Fr.) P. Karsten BAM Ebw. 15. 
After incubation, the specimens were cleaned from adhering 
mycelium, oven-dried, weighed to the nearest 0.001 g, and 
mass loss  (MLF) was calculated according to Eq. 1.

Equation 1: Calculation of mass loss by fungal decay 
 MLF:

m0,i is the oven-dry mass before incubation after leaching, 
 m0,F is the oven-dry mass after incubation.

(1)ML
F
=

m0,L − m0,F

m0,L

⋅ 100

2.3  Durability classification and statistical analysis

The durability of European larch heartwood was classified 
according to EN 350 (2016) based on x-values (Table 1) for 
the different specimen dimensions and incubation periods. 
In addition, durability was classified based on median  MLF 
according to CEN/TS 15083-1 (2005) after the standard 
incubation time of 16 weeks.

The arithmetic mean and the median were calculated for 
 MLF and wood MC. The standard deviation (SD) was used 
to calculate the coefficients of variation (COV) as a per-
centage of the corresponding mean value. Regression curves 
were established using the method of least squares based on 
2nd polynomial or potential fitting functions, respectively, 
to evaluate the interrelationship between selected param-
eters such as  MLF, COV  (MLF), specimen volume, speci-
men surface-volume ratio, and the x-values obtained. The 
quality of fitting has been assessed based on the degree of 
determination  R2.

3  Results and discussion

3.1  Mass loss by fungal decay  (MLF)

The average mass loss  (MLF) caused by C. puteana dif-
fered between the two tested wood species, increased with 
incubation time and varied between the different specimen 

Fig. 1  Mass loss  (MLF) of 
Scots pine sapwood specimens 
in grams (left) and in % (right) 
after different intervals of incu-
bation with C. puteana 
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Fig. 2  Mass loss  (MLF) of 
European larch heartwood 
specimens in grams (left) and in 
% (right) after different intervals 
of incubation with C. puteana 
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Fig. 3  Relationship between 
surface-volume ratio and 
percentage mass loss  (MLF) of 
European larch heartwood (left) 
and Scots pine sapwood (right) 
after different intervals of incu-
bation with C. puteana 
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dimensions in both absolute and relative amounts as shown 
in Figs. 1 and 2. As expected, absolute  MLF in grams dif-
fered more between specimen configurations than percent-
age  MLF, but only the latter was used to analyze the effect 
of specimen size and shape on wood metabolizing through 
the fungus at a given incubation time.

The less durable Scots pine sapwood (durability class 5, 
DC 5, EN 350 2016) was more decayed than larch heart-
wood (DC 3–4, EN 350 2016). However, after 16 weeks 
of incubation, the mean  MLF of larch exceeded 40% in 
specimen configurations 9 and 10, but was below 5% in the 

smallest specimens, i.e. configuration 1. Consequently, the 
overall range in  MLF was clearly higher in larch compared 
to Scots pine sapwood. Mean  MLF of Scots pine sapwood 
varied between 20 and 50% after 16 weeks of incubation 
(Fig. 1).

The smallest specimens in terms of volume and thus 
of mass (e.g. configurations 1–4 and 19) showed the low-
est absolute and often also the lowest relative  MLF. This 
contradicts to some extent that the incubation intervals 
usually applied in experiments with small specimens such 
as mini-blocks are reduced (Bravery 1978; Verma et al. 

Table 3  Degree of 
determination of  R2 between 
percentage mass loss  MLF and 
different parameters regarding 
shape and size of test specimens 
based on 2nd degree polynomial 
fitting functions

Incubation time [w]

4 8 12 16 4 8 12 16

Parameter MLF (Larch heartwood) [%] MLF (Scots pine sapwood) [%]

Volume 0.036 0.212 0.302 0.376 0.572 0.241 0.283 0.244
Surface 0.033 0.267 0.422 0.444 0.562 0.409 0.462 0.406
Endgrain area 0.221 0.424 0.242 0.383 0.418 0.141 0.078 0.012
Endgrain percentage 0.317 0.241 0.141 0.087 0.032 0.112 0.195 0.183
Surface-volume ratio 0.044 0.340 0.439 0.387 0.562 0.639 0.505 0.297
Endgrain area-volume ratio 0.124 0.238 0.213 0.120 0.222 0.570 0.500 0.599

Fig. 4  Relationship between 
the specimen volume and the 
coefficients of variation (COV) 
of percentage mass loss  (MLF) 
of European larch heartwood 
(left) and Scots pine sapwood 
(right) after different intervals 
of incubation with C. puteana 
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2005; Palanti et al. 2012; Larnøy et al. 2014; Temiz et al. 
2014) compared to standard conditions (e.g. EN 113 1996; 
CEN/TS 15083-1 2005). Hence, it had been hypothesized 
that mass loss is increasing with longer incubation times. 
However, as can be seen from Fig. 2, some of the medium-
volume configurations showed the highest relative  MLF, 
but not those with highest or lowest volume. Therefore, 
further parameters than specimen volume were correlated 
with  MLF for both wood species. In Table 3, the degrees 
of determination R² are summarized based on 2nd poly-
nomial fitting functions. The best fit was found between 
the surface-volume ratio and  MLF when looking at all 
four incubation intervals, which is separately shown in 
Fig. 3. However, from the R² values shown in Table 3, it 
can also be seen that the fit between the various parameters 
and  MLF depended on the incubation time and the wood 
species.

In addition to the differences in average absolute and 
percentage  MLF, the latter varied with specimen volume 
and incubation time as shown in Fig. 4. The more volu-
minous the specimens the smaller was the coefficient of 
variation of the percentage mass loss (COV  (MLF)). In 
addition, the COV  (MLF) was higher after shorter incuba-
tion intervals which became more prominent with larch 
heartwood compared to Scots pine sapwood. The  MLF 
of larch heartwood varied generally stronger than that of 
Scots pine sapwood, which confirms previous findings by 
Brischke et al. (2018), who compared the  MLF of sapwood 
and heartwood of Scots pine and Douglas fir (Pseudotsuga 
menziesii) and English oak (Quercus robur) and showed 
that the more durable heartwood usually has higher vari-
ation in  MLF than corresponding sapwood.

3.2  Durability classes

In durability testing, reference species, such as Scots pine 
sapwood, are frequently used to become independent from 
the actual virulence of the test fungi and the applied incuba-
tion time. Therefore, x-values can be calculated and assigned 
to DC as previously summarized in Table 1. The x-values 
of larch are shown in Fig. 5 and correlated with the surface-
volume ratio of the different specimen groups. The general 
trend that specimens with medium surface-volume ratios 
show highest  MLF also became evident for the x-values.

Notably, durability expressed as DC was decreasing with 
increasing incubation time (Table 4). The mean x-value of 
larch increased from 0.23 (DC 3) after four weeks to 0.57 
(DC 4) after 16 weeks of incubation. All this might be 
explained by the fact that Scots pine sapwood is approach-
ing a maximum  MLF with increasing incubation time. 
Interestingly, neither the standard specimens (Surface/Vol-
ume = S/V = 2.53) according to CEN/TS 15083-1 (2005) nor 
the mini-block specimens (S/V = 6.67) according to Bravery 

(1978) were among those expected to provide high  MLF and 
x-values, respectively.

For 4 out of 19 groups the DC improved from 12 to 16 
weeks of incubation, i.e. for the groups 1, 3, 4, and 19, which 
also showed the smallest specimen volumes. Furthermore, 
these four groups revealed some of the highest DC when 
using the median  MLF and the assignment scheme accord-
ing to CEN/TS 15083-1 (2005), i.e. DC 1 and DC 2 respec-
tively (Table 4). Apparently,  MLF of larch specimens did not 
develop as well as one would expect from those determined 
in Scots pine specimens after the same incubation period 
(see Figs. 1 and 2). However, no clear relationship between 
specimen volume and the improvement of DC became evi-
dent from the recent data.

In previous studies,  MLF of mini-block specimens after 
8 weeks of incubation were frequently used instead of those 
obtained with standard specimens (CEN/TS 15083-1 2005) 
after 16 weeks of incubation (e.g. Palanti et al. 2012; Pilgård 
et al. 2013; Larnøy et al. 2014; Temiz et al. 2014). Based 
on recent findings from this study it might be questioned 
whether the accelerated testing using mini-blocks or other 
deviating specimen formats leads to the same or even similar 
durability classes.
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4  Conclusion

The wood specimens’ format turned out to significantly 
affect both mass loss by fungal decay  MLF and resulting 
x-values when  MLF of larch is compared with that of the 
reference Scots pine sapwood. Both measures were highest 
for specimen formats with moderate surface-volume ratios. 
The following can be concluded from the decay tests within 
this study:

• MLF and x-values depend on specimen size and shape as 
well as on the time of incubation.

• Reducing the specimen volume does not inevitably lead 
to higher  MLF in decay tests at a given incubation time.

• Prolonging incubation times (at least within the span 
between 4 and 16 weeks) generally leads to higher x-val-
ues and thus to lower durability expressed as DCs.

• The x-values obtained using mini-blocks (independ-
ent from the incubation time) were never close to those 
obtained with standard specimens according to CEN/
TS 15083-1 (2005), i.e. resulting classification differed 
between DC 2 and DC 3 with mini-blocks and DC 5 
using standard specimens.

• Generally, DCs based on x-values obtained with smaller 
test specimens such as the ‘mini-blocks’ appeared to be 
more stable during incubation compared to larger speci-
mens, although variation in mass loss  MLF decreased 
with increasing specimen volume.

In summary, it appeared highly questionable that results 
of basidiomycete durability tests can be easily compared to 
each other when specimen format and/or incubation time 
deviate from the standard conditions. However, one should 
note that this study included only one test fungus and one 
test timber. Hence, validation through tests with additional 
materials and test fungi representing different decay types 
and physiological requirements is needed.
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Table 4  Durability classes (DC) 
and corresponding x-values 
(based on mean mass loss 
 MLF) for larch heartwood after 
different incubation periods 
and DC based on median  MLF 
according to CEN/TS 15083-1 
(2005)

a (height × width × length)
b Standard specimen dimensions according to CEN/TS 15083-1 (2005)
c Mini-block specimens according to Bravery (1978)

Incubation time [w]

No. Dimensiona 4 8 12 16 4 8 12 16 16

[mm] x-value DC DCCEN/TS 15083-1

1 7.1 × 7.1 × 7.1 0.33 0.37 0.15 0.20 3 3 3 2 1
2 7.1 × 7.1 × 10.0 0.19 0.16 0.45 0.23 2 3 3 3 1
3 10.0 × 10.0 × 10.0 0.19 0.21 0.22 0.27 2 3 3 1 1
4 10.0 × 10.0 × 20.0 0.14 0.36 0.37 0.04 2 3 3 1 1
5 10.0 × 10.0 × 40.0 0.02 0.12 0.30 0.33 1 2 3 3 4
6 10.0 × 10.0 × 80.0 0.04 0.19 0.54 0.50 1 2 4 4 4
7 14.1 × 14.1 × 10.0 0.69 0.53 0.45 0.91 4 4 4 5 4
8 14.1 × 14.1 × 14.1 0.17 0.49 0.67 0.50 2 4 4 4 4
9 14.1 × 14.1 × 20.0 0.33 0.47 0.73 1.01 3 4 4 5 5
10 14.1 × 14.1 × 40.0 0.24 0.51 0.76 0.96 3 4 4 5 5
11 14.1 × 14.1 × 80.0 0.09 0.30 0.45 0.55 1 3 4 4 4
12 20.1 × 20.0 × 10.0 0.57 0.75 0.93 1.03 4 4 5 5 5
13 20.1 × 20.0 × 20.0 0.13 0.49 0.54 0.81 2 4 4 5 5
14 20.1 × 20.0 × 40.0 0.16 0.34 0.43 0.59 2 3 3 4 4
15 20.1 × 20.0 × 80.0 0.09 0.21 0.31 0.40 1 3 3 3 3
16 28.3 × 28.3 × 28.3 0.24 0.37 0.45 0.53 3 3 3 4 4
17 28.3 × 28.3 × 10.0 0.28 0.54 0.67 0.89 3 4 4 5 5
18b 15.0 × 25.0 × 50.0 0.35 0.53 0.50 0.86 3 4 4 5 5
19c 5.0 × 10.0 × 30.0 0.17 0.23 0.25 0.18 2 3 3 2 2
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