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Table 1. Categorize of samples for heat treatment with rapeseed oil.
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Figure 1. Portable stylus profilometer device.
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Table 2. Weight percentage gain of the heat treated samples with rapeseed oil.

(MJ)) QJJ gj:“l‘fa‘ Aoy

Weight percentage gain (%)

Slog IS
Treatment code

71.50
86.89
92.36
94.39
96.41
89.53
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Table 3. Mean and standard deviation of Roughness and Abbott- Firestone curve parameters before and after treatment.

(o35 625 20k Les
Roughness (sl S sl ax,3) .
Parameter (um) d _ ’ Sles
(Cel) 0L 5 Treatment
Rvk Rpk Rk Rz Rq Ra Temperature
(°c)and time(hr)
17.447(2.381) 5.176(1.965)  16.76(5.84)  48.33(7.32) 9.007(1.512) 6.856(1.281) -
17.68(3.90)  3.813(1.193)  17.31(4.96)  48.81(8.86) 9.065(1.890) 6.861(1.480) -
16.681(3.370) 3.641(0.926)  13.66(5.25)  43.34(7.07) 7.723(1.540) 5.778(1.235) . ol s
Before
6.265(1.655 .
16.783(2.609) 5.042(1.792)  14.71(6.46)  44.92(8.27)  8.282(1.924) ( ) modification
16.241(2.707)  4.715(1.375)  14.63(4.10)  43.75(7.13) 8.159(1.547) 6.187(1.281) -
15.465(2.606) 4.623(0.793) 14.448(3.429) 43.06(4.18)  7.957(0.836) 6.073 (0.718) -
15.703(3.043) 4.468(1.525)  1543(4.80)  44.72(8.04) 8.022(1.701) 6.095(1.375)  2(hr) ;180(°c)
16.04(2.71)  4.313(1.266)  14.66(3.44)  42.96(6.68) 7.792(1.484) 5.849(1.182)  2(hr) 5200(°c)
13.727(1.642) 3.106(0.724)  11.71(2.04)  38.74(3.14) 6.677(0.577) 4.965(0.483)  2(hn) ;220Cc) kel Sl dx
4hr) 5180(°c After
14.643(2.467) 3.957(1.545)  13.37(4.82)  41.49(7.99) 7.216(1.604) 5.377(1.342) (hr) 5 180C°c) modification
14.222(1.876) 3.559(1.059)  12.14(3.06)  38.42(5.60) 6.853(1.025) 5.107(0.864)  4(hr) ;200(°c)
14.138(2.855) 4.197(1.009) 12.325(2.726) 38.55(5) 6.833(1.041) 5.106(0.854)  4(hr) 5220(°C)
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Figure 2. Relative Roughness contents of (R'a) in the different treatment time and temperatures.
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Figure 3. Relative Roughness contents of (R'g) in the different treatment times and temperatures.
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Figure 4. Relative Roughness contents of (R'z) in the different treatment times and temperatures.
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Figure 5. Relative Roughness contents of (R'k) in the different treatment times and temperatures.
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Figure 6. Relative Roughness contents of (R'pk) in the different treatment times and temperatures.
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Figure 7. Relative Roughness contents of (R'vk) in the different treatment times and temperatures.
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Table 4. Analysis of Variance for Relative Roughness Parameters of heat treated wood.

Tste  Fale  MScly St SOSrpem @bles v s SlAk
Tvalue  Fvalue Mean squares Sums of Degree of change source Relative roughness
q Squares freedom Y parameter

0.732 0.33 0.00873 0.01673 2 temperature L.

0.365 0.83 0.02133 0.02133 1 time ol Ra
time ol sxles

0.934 0.07 0.00174 0.00349 2
xtemperature

0.760 0.28 0.00558 0.01117 2 temperaturelss

0.537 0.38 0.00779 0.00779 1 time ol RY

0969 003 0.00063 0.00126 2 tIme ole; x>
xtemperature

0.460 0.78 0.01170 0.02340 2 temperature L.

0.771 0.09 0.00127 0.00127 1 time ol RZ
time ol xles

0.977 0.02 0.00035 0.00069 2
xtemperature

0.287 1.27 0.07853 0.15706 2 temperaturelss

0.457 0.52 0.03192 0.03192 1 time ol Rk
time ol xles

0.929 0.07 0.00455 0.00910 2
xtemperature

0.499 0.71 0.1065 0.2132 2 temperatureles

0.011 6.80 1.0242 1.0242 1 time ol Rpk
time ol xles

0.055 3.01 0.4534 0.9068 2
xtemperature

0.711 0.34 0.00985 0.01970 2 temperature L.

0.957 0.00 0.00008 0.00008 1 time ol R'vk
time ol xles

0.288 1.26 0.03642 0.07285 2
xtemperature
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Abstract

Background and objectives: The surface roughness of wood, is a most important factor to
determine of the surface quality of wood, that in the applications of wood solid playing the
important role. In addition, it is important in producing wood panel products and adhesion
process. Also success of high surface finishing (priming, painting, varnishing, and etc.) with the
objective of preservation, improvement and increasing of the furniture economic value as one of
the final product, correlation with the surface smooth of wood material. Thermal treatment of
wood is known to improve wood properties by reducing hygroscopicity, improving dimensional
stability and enhancing the resistance against biological attack. Rapeseed oil heat treatment, is a
wood heat treatment effective methods that boom and commercialized in the late decade in the
Germany. Migration of extractives to the surface of wood during thermal treatment results in the
formation of unsightly resin patches that need to be removed by planning. Therefore, in the
industrial scale, wood surfaces were planned after heat treatment. As respects there is no any
report about the effect of rapeseed oil heat treatment, and also effect of different treatment times
and temperatures on the surface quality of rapeseed oil heat treated wood. Therefore, in this
research, the effect of rapeseed oil heat treatment as one of the heat treatment methods on the
surface quality of eastern cottonwood was investigated.

Materials and methods: Wood samples with the dimensional of 50x50x2mm (tangential x
longitudinalx radial) were prepared of free defect sapwood of poplar wood. All specimens were
sanded with 400 grit size Sand paper by applying several light strokes. Then dried in the
temperature of 103°c for 24hr in the laboratory oven. Then wood samples heat treated with
rapeseed oil at the temperatures of 180, 200 and 220-°c for 2 and 4hr. Conditioning of wood
samples was conducted at 21+1 -C and 65+5% relative humidity (RH) in a climate chamber for
48hr before and after of measurement of the roughness in the before and after heat treatment. A
portable stylus profilometer with measuring speed, pin radius, and top angle of the tool: Imm/s,
5 um, and 90°, respectively was employed to measure the surface roughness parameters (Ra,
Rg, Rz) and Abbott- Firestone curve (Rk, Rpk, Rvk,) before and after the rapeseed oil heat
treatment.

Results: The results of this research showed that rapeseed oil heat treatment reduced the surface
roughness and Abbott- Firestone curve parameters of heat treated wood samples than control
samples. Increasing of the treatment temperature not significant effect on the mentioned
parameters. Increasing of the treatment time from 2 hr to 4 hr only reduced significantly the
R'pk parameter.
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Conclusion: The obtained results of this research showed that rapeseed oil heat treatment
caused to reduce the surface roughness of samples in the often of the treatment times and
temperatures. Such improvement of the surface was not more than several microns as a result of
heat treatment. However, when applications of different finishes are taken into consideration,
the even small amount of smoothness would play as the important role to determine and control
value of finish. Furthermore, wood with rough surface requires the more sanding process which
caused not only waste of raw material, but also increases overall production wood. Therefore, it
appears that the thermal modification with rapeseed oil would be a potential method to improve
surface quality of the wood boards while minimizing the need for finishing.

Keywords: Heat treatment, Rapeseed oil, Surface quality, Populus deltoides
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