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Introduction. Generation of composite materials with addition
of sawdust is considered. The wood component of the compo-
sites is treated with water to enhance the surface roughness.
This increases the contact area resulting in intensifying the
sawdust — polymer fibers interaction. The work objective is to
study the possibility of strengthening composites obtained from
sawdust.

Materials and Methods. Samples are made of composite mate-
rials based on the unsaturated polyester resins, reinforced with
wood chips. Water treatment was carried out at room tempera-
ture for 2, 4, 6 and 8 days. Then the samples were tested for
bending and compression.

Research Results. As a result of testing the samples, changes in
their mechanical properties were recorded. It is determined
how the bending and compression resistance depends on the
water treatment time. Graphs that reflect these dependences are
constructed.

Discussion and Conclusions. After water treatment, the com-
posites reinforced with sawdust show a higher resistance to
bending. This is due to the increased roughness of the sawdust
surface and, as a consequence, to the extension of the surface
area adhesion with the composite base. Besides, the water
treatment enhances the specimen resistance under compression.
The samples created on the basis of large sawdust come into
particular prominence. This is due to the formation of holes on
the sawdust surface which also enhances the adhesion between

them and the composite polymer base.

Keywords: wood fibers, sawdust, polymer, composite materi-
al.
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Bseoenue. PaccmaTpuBaroTcs BOIIPOCHI CO3AAHMST KOMIIO3HUIIU-
OHHBIX MaTEPUAIIOB C JI0OABJICHHEM JPEBECHBIX OMUIOK. [Ipe-
BECHAasl COCTaBJIAIOMIas KOMIIO3UTOB 00OpabaThIBaeTCs BOAOM
JUTSL YCHICHHS IIEPOXOBATOCTH IMTOBEPXHOCTH. DTO yBEJINUHBA-
€T IUIOIMAAb KOHTAKTa, BCIEACTBUE YErO YCHIIMBACTCS B3aH-
MozelicTBHe MeXTy ONMMIKAaMHU M BOJIOKHaMH noiauMmepa. Llens
HCCIIeI0BaHNsI — N3y4YEHHEe BO3MOXKHOCTH YHPOYHEHHST KOMIIO-
3UILIOHHBIX MAaTE€PHAJIOB, TIOJIyIEHHbIX U3 OIHIIOK.

Mamepuanvr u memoost. OOpasLbl U3TOTOBICHB! U3 KOMIO3UT-
HBIX MAaTEpHAOB HAa OCHOBE HEHACHIIIEHHBIX MOIMI()HPHBIX
CMOJI, apMUPOBAHHBIX IPEBECHOH CTpyxkoi. OOpaboTka Bomoi
IPOBOAAMJIACH IPH KOMHATHOM Temreparype B TedeHue 2, 4, 6 u 8
nHEeH. 3aTteM 00pasilbl MPOXOVIN HCIIBITAHAS HA M3THO U CKa-
THE.

Pesynomamut ucciedosanus. B pe3ynbsrare UCTIBITAaHAH 00pa3IOB
3a(pUKCUPOBAHBI M3MEHEHHST X MEXaHHYEeCKUX cBoiicTB. Ompe-
JIeTIeHO, KaKUM 00pa3oM COIPOTHBIICHUS U3THOY M MIPOYHOCTH
MIPY CXKATHUH 3aBUCAT OT BpeMeHH 00paboTku Bomoi. [TocTpo-
€HbI TpaMKH, OTPaXKAIOIINE YKa3aHHBIC 3aBUCHMOCTH.
Obcysrcoenue u 3axkmouenus. [locae 00pabOTKH BOTOI KOMIIO-
3UTHI, apPMUPOBAHHBIE JPEBECHBIMH OIMIKAMH, JEMOHCTPH-
PYIOT Oo0Jiee BBICOKYIO CTOMKOCTh MPH H3THOE. DTO 0OBACHS-
€TCsl yCHIIEHHEM IIePOX0BATOCTH IIOBEPXHOCTH OIMIIOK U, KaK
CJIE/ICTBUE, YBEINYCHNUEM MOBEPXHOCTU CLEIICHHS C KOMIIO-
3UTHON OCHOBOW. Kpome Toro, o6paboTka BOJOH MOBHIIAET
CTOMKOCTH 00pasLoB mpu ckatui. OCOOSHHO 3aMETHO YIPOYHS-
0TCs1 00pas3Ibl, CO3JaHHBIE HA OCHOBE KPYITHBIX OIMIOK. JTO 00B-
SICHSETCST 00PA30BAHNEM YIITyOJICHN Ha TIOBEPXHOCTH JIPEBECHBIX
OMNMJIOK, YTO TAKKE YCHUIMBACT a/Are3UI0 MEXIY HUMH M IOJIH-
MEpHOI OCHOBOM KOMITO3UTA.
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Introduction. Composite materials based on polymers reinforced with various impurities are widely used in
modern production practice. Major advantages of wood impurities (sawdust, chips) are their economic cost and availa-
bility [1, 2].

To determine ratios of the sawdust wood fibers, a vibrating unit with a nest of sieves was used. In the end,
three volumes of sawdust (5 mmS, 25 mmS, 120 mm3) were selected [2, 3, 4]. Through the experiments, the samples
were subjected to three types of load (pressure, shear, and bending) to determine the effect of the sawdust volume on
the strength characteristics of the composite materials.

In 2001, samples with wood filler were subjected to the tests, the purpose of which was to determine the quali-
ty of adhesion between fibers and binder. The results suggest that reinforcement with wood fibers increases the material
[3].

In 2002, during the experiments, wood and wood fiber was chemically treated using MAPP (maleated poly-
propylene). It was found that these samples have higher tensile and flexural strength [5].

In 2006, tests were conducted on the surface treatment of NaOH and CICH2COOH wood. The experiments
have shown that such an effect enables to obtain high values of tensile strength [6].

Within the framework of this study, it is planned to demonstrate the practicability of the chemical treatment to
improve the properties of the composite materials.

Materials and Methods. Wood sawdust (5 mm’, 25 mm®, 120 mm”®) [1] was treated by water at room temper-
ature for 2, 4, 6 and 8 days.

100 g of sawdust was placed in a plastic container covered with 1 liter of water and left for 2, 4, 6 and 8§ days.
Then the water was drained, and the mass was covered with distilled water for an hour. After that, the sawdust was re-
moved and dried in the oven for 24 hours at 110 ° C. Further on, all tests were also conducted at room temperature.

Research Results.

Metering of weight loss of processed sawdust

10 g of sawdust of different volumes (5 mm’, 25 mm’®, 120 mm’) treated by the method described above were
used. After processing, the samples were examined under an optical microscope.
In this case, the weight loss of sawdust is equal to the weight difference before and after processing. The

weight loss ratio is calculated as follows:

W oy,
W

where W, is the weight of the fiber sample before processing (g); W; is the weight of the fiber sample after treatment
(g); W% is percentage of the weight loss (Fig. 1).
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Fig. 1. Dependence of sawdust weight loss on time of treatment by water
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The graph shows that 120 mm® sawdust does not lose much more weight than 25 mm?® sawdust (the difference
is about 4%). If we compare sawdust of 5 mm”® and of 120 mm’, the weight loss of the latter is 8 times higher. At this, in
all samples, weight loss depends directly on the treatment time (the longer the test, the less weight). On exposure to
water for long, some solubles go into the liquid, so, after washing and drying, the material weighs less.

In the succeeding experiments, three composite samples were considered. For that, sawdust of various volumes
(5 mm’, 25 mm’, 120 mm’) was impregnated with 10% polyurethane ether and mixed well. Then, a hardener was add-
ed, and the mixture was poured into dies. Polyester was 90% of the total mass of the sample.

Bending test of composites
For the tests, samples of the composite material of 8 x 15 x 160 mm according to ASTM D 790 [7, 8] were

prepared.
Resistance to bending was measured at three points. Fig. 2 shows samples of the composite material reinforced

with sawdust before the bending test.

Fig. 2. Samples of composite material reinforced with sawdust before bending test

Resistance of the specimen to bending (MPa) is determined by the formula:
3-P-L
6, =—7,
" 2.BF
where P is load force (H), L is the sample length (mm), B is the sample width (mm), ¢ is the sample height (mm).

Compression test of composites
For the tests, samples of the composite material of #12.7 x 25.4 mm were prepared. Resistance was measured

under the compressed condition. The load was applied until a rupture occurred.
Samples of the composites reinforced with sawdust and prepared for testing are shown in Fig. 3. Resistance to

compression (MPa) is determined by the formula [9]:

. . . 2
where P is compression force (H), F is ¢/s area (mm”°).

Fig. 3. Samples of composites reinforced with sawdust before compression test
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Bending test results

Fig. 4 shows that samples made of 5 mm® sawdust are more resistant to bending.
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Fig. 4. Change in resistance to bending against specimen treatment time

Maximum bending resistance (230.88 MPa) was shown by the sample with 5 mm® sawdust after treatment for
two days. The sample of 25 mm”® exhibited maximum bending resistance (98.6 MPa) after the eight-day treatment. The
sample of 120 mm” exhibited maximum bending resistance (194.55 MPa) after the four-day treatment.

The increase in bending resistance in this case is explained as follows. Under the treatment with water, the
roughness of the sawdust surface increases, and the area of interaction with the base expands. Thus, the adhesion be-
tween sawdust and polyester is strengthened and, as a consequence, the strength of the samples increases under bend-
ing.

Compression test results

The samples from sawdust of 5 mm® are weaker in compression (compared to the samples of sawdust of 25
mm® and 120 mm® (Fig. 5).
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Fig. 5. Change in compression resistance depending on specimen treatment time

The peak value of compression strength (156.67 MPa) is shown by the samples with 120 mm”® sawdust treated
within four days. This is due to the fact that under the water treatment, holes appear on the surface of larger wood saw-
dust. This leads to the increased adhesion between the sawdust and the basic polymer, and enhances the compression
resistance of the composite.

Discussion and Conclusions. Testing of the composite samples reinforced with wood sawdust and treated
with water allows for the following conclusions.

1. Samples of 120 mm’ sawdust lose more weight than samples of sawdust of 5 mm” and 25 mm”.

2. Sample weight loss depends directly on the water treatment time.

3. Under treating samples with water, the first sharp increase in bending resistance is observed for two days.
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4. Maximum bending resistance (230.88 MPa) was shown by the sample with 5 mm® sawdust.

5. Maximum compressive strength (156.67 MPa) was performed by the sample with 120 mm® sawdust.
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