









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













Maderas-Cienc Tecnol 18(2):2016 Ahead of Print: Accepted Authors Version DOI:10.4067/S0718-221X2016005000021



1 2 3



HYGROMECHANICAL STRAINS DURING THE DRYING OF EUCALYPTUS NITENS BOARDS



4 5 6



N. Pérez-Peña1*, A. Cloutier2, F. Segovia2, C. Salinas-Lira3, V. Sepúlveda-Villarroel1, L. Salvo-Sepúlveda1, D.M. Elustondo4 , R. A. Ananías1



7 8 9



1Research



Group on Wood Drying Technology & Thermal Treatments, Department of Wood Engineering, University of Bio-Bio, Concepción, Region del Bio-Bio, Av Collao 1202, 4081112, Chile



10 11



2Département



des Sciences du Bois et de la Forêt, Université Laval, Québec, Québec, G1V 0A6, Canada



12 13 14



3Research



15 16



4Division



17 18 19 20



* Corresponding author: [email protected] Received: June 05, 2015 Accepted: December 14, 2015 Published online: December 16, 2015



Group on Wood Drying Technology & Thermal Treatments, Department of Mechanical Engineering, University of Bio-Bio, Concepción, Región del Bio-Bio, Av Collao 1202, 4081112, Chile of Wood Science and Technology, Lulea Technological University, Orskargatan 1, 93187 Skelleftea, Sweden



21 22



ABSTRACT



23



Collapse and drying stresses are currently induced during the drying of Eucalyptus



24



nitens in solid wood products. The purpose of this study was to investigate these



25



drying stresses by measuring hygromechanical strains during the drying of



26



Eucalyptus nitens boards.



27



Small samples of Eucalyptus nitens wood were oriented in the radial and



28



tangential directions and tested to determine the hygromechanical strains during



29



the drying process. This experimental work consisted of cantilevered bending tests



30



conducted under variable relative humidity conditions. Tests were performed in a



31



conditioning chamber at 30 °C with an equilibrium moisture content ranging from



32



22 to 12% under four levels of stress: 0, 10, 20 and 30% of the rupture load. The
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strains were determined using strain gauges, and the total deflection was measured



34



with a linear variable differential transformer.



35



The results show that in hygromechanical strains during the drying of Eucalyptus



36



nitens, both the surface deformation and mechano-sorption strain were found to be



37



proportional to the applied stress and reached their maximum values in the



38



tangential direction. The total deflection increased 0.18 mm/mm with a surface



39



deformation of 0.20 mm/mm, and the mechano-sorptive strain provides a greater



40



contribution with a value of 0.11 mm/mm, thus corresponding to 59% of the total



41



deformation. In attempts to improve the drying schedules of Eucalyptus nitens to



42



develop solid wood products, mechano-sorptive behavior may be applied to relieve



43



collapse and drying stress.



44



Keywords: Deflection, deformation, drying stresses, mechano-sorption, wood



45



drying.



46



INTRODUCTION



47



The complex mechanical behavior of wood should be considered to understand



48



wood behavior during the drying and desorption processes. It has been



49



demonstrated that the mechanical behavior during wood drying is strongly



50



dependent on temperature, relative humidity, time and applied load, among others



51



factors (Moutee et al. 2010). During the drying process, wood experiences



52



differential shrinkage between the surface and the core, which induces the



53



development of mechanical stresses across the structure (Pang 2002, Clair 2012).



54



Shrinkage begins to develop on the wood surface when the moisture content (MC)



55



decreases below the fiber saturation point (FSP), and the shrinkage is restrained by



56



the internal region that remains above the FSP. Thus, the external surfaces



57



generate tension in the direction of the undeveloped shrinkage, placing the internal
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regions under compression and generating tension in the opposite direction



59



(Salinas et al. 2015).



60



The stress level caused by drying depends on several factors, such as the drying



61



temperature, drying time, wood species, sawing pattern, board thickness, ring



62



width, growth rate, etc. (Keey et al. 2000, Pang 2000). These stress-induced



63



deformations are recognized as an important cause of wood instability and



64



decreased quality in the final wood product. It is well known that the total



65



deformation that occurs during drying involves free shrinkage and mechano-



66



sorptive, elastic instantaneous and visco-elastic creep components (Kang et al.



67



2004).



68



When the MC is below the FPS, wood will shrink, and wood shrinkage is greater in



69



the tangential direction than the longitudinal direction. When wood is subjected to



70



changes in the MC under a load, greater deformations are observed than when



71



wood is under conditions of constant humidity (Mårtensson 1994).



72



Mechano-sorption (MS) strain is a phenomenon that occurs when wood is



73



subjected to stresses and changes in the MC (Armstrong and Kingston 1962). This



74



strain is considered to be greater than the strain that occurs under constant MC



75



conditions (Mårtensson 1994). MS strain is also temperature dependent and is



76



greater when the wood is under load (Erikson 1994). Lazarescu et al. (2009)



77



indicate that MS strain can be interpreted as accelerated creep due to the variation



78



in the equilibrium moisture content (EMC). Additionally, they note that MS strain



79



is the result of the transient redistribution of stresses associated with the variation



80



in the moisture content, which causes the rupture of hydrogen bonds. In wood 3
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drying, MS deformation is responsible for the mitigation of drying stresses that



82



otherwise might result in surface checking and cause severe losses (Langrish 2013).



83



Additionally, Fu et al. (2013) show that mechano-sorption is dependent on the



84



radial position of the log. Hassani et al. (2015) indicate that MS strain is greater in



85



the perpendicular direction than in the parallel direction.



86



When wood samples are subjected to drying (desorption), the strain rate increases.



87



Experimentally, wood has been observed to exhibit greater deformation under



88



variable conditions (temperature and relative humidity) than under constant



89



conditions.



90



During the drying at low temperature of Eucalyptus nitens in solid wood products,



91



collapse and drying stresses are induced. During drying of the E. nitens boards, it



92



was preliminarily observed that internal strain developed and reached its



93



maximum level at approximately 1/4 of the treatment duration (Sepúlveda et al.



94



2015).



95



The objective of this study was to determine the mechanical deformations and total



96



deflection produced in E. nitens wood during the drying process. This paper



97



presents the results of laboratory experiments involving samples arranged in the



98



tangential and radial directions in a cantilevered bending test during the drying



99



process, with variable relative humidity conditions and under different load levels.



100



MATERIALS AND METHODS



101



The material consisted of 18 samples of Eucalyptus nitens sapwood (9 radial and 9



102



tangential) collected from three 12 year-old trees, without grain deviation. 4
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These pieces were then stored in a conditioning chamber at 30º C and 93% of



104



relative humidity with a mean value of 22% of EMC and used in the preparation of



105



samples oriented parallel to the two perpendicular orthotropic axes (radial and



106



tangential). There were 12 samples for each direction, and the final dimensions



107



were 110 mm (length) x 25 mm (width) x 7 mm (thickness).



108



109 110



Figure 1. Schema of experimental cantilever test.



111



The experimental work consisted of a cantilever bending test performed during the



112



drying process (Moutee et al. 2005, Segovia et al. 2013). During the test, one end of



113



each sample was firmly secured to a metal support, and a load was applied to the



114



sample’s free end (Figure 1). The tests were performed in a conditioning chamber



115



at a constant temperature of 30 °C with variable relative humidity (RH) conditions



116



and an EMC of 22 to 12%. Four load levels were considered for the tests: 0, 10, 20



117



and 30% of the rupture load. The experimental conditions for each test are shown



118



in Table 1.
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Table 1. Experimental data. Direction



Temperature



EMC



Rupture



(°C)



variation (%)



load (g)



0%



4898



0



2973



0



Radial



30



Tangential



30



22 – 17 17 – 12 22 – 17



Level load (g) 10%



N



20%



30%



samples



490



980



1470



12



297



594



891



12



17 – 12



120



Note: the rupture load value is the average of 10 repetitions.



121



The rupture load value was obtained in samples previously conditioned to 22% of



122



the EMC, using the same experimental setup by manually and progressively



123



increasing small loads at the free ends of the samples until the rupture point was



124



reached. For each direction, the rupture load value represents the average of 10



125



repetitions.



126



The surface deformation measurement of the samples was performed using strain



127



gauges (calibrated according to the producer's conditions) bonded to the upper face



128



within 25 mm of the assurance area. At the same time, the maximum deflection



129



was determined using linear variable differential transformer (LVDT) displacement



130



sensors located 15 mm from the free ends of the samples. The load application



131



point was located 5 mm away from the LVDT and 10 mm from the free ends of the



132



samples (Figure 2).
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133 134



Figure 2. Schema of location of LVDT load application point.



135



The strain gauges and the LVDT were connected to a data acquisition system



136



(Stress Analysis Data System 5000), which allowed the monitoring of information



137



in real time and recorded the data every second.



138



The shrinkage deformation was measured in the free load sample, and the



139



instantaneous or elastic deformation was measured after the load application. The



140



MS strain was obtained by subtracting the instantaneous and shrinkage



141



deformation of the total deformations.



142



To determine the EMCs, three control samples were placed in the conditioning



143



chamber, thus allowing the MC variation to be monitored over time. Samples were



144



weighed daily using a balance with an accuracy of 0.001 g. At the end of



145



conditioning, the oven-dry weights of the samples were obtained and used to



146



calculate the average moisture content of the samples over time.



147



A statistical analysis (Kruskall-Wallis test) was performed to evaluate the effect of



148



the moisture content, load level and anatomical orientation on the MS strains.



149
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RESULTS AND DISCUSSION



151



Figure 3 shows the evolution of the total deflection at 30 °C under variable RH



152



conditions (Table 1) with applied loads equal to 10, 20 and 30% of the rupture load



153



for the two perpendicular directions. During the first 48 hours of loading, the total



154



strain was observed. After the first change in RH from 93% to 83%, the EMC



155



changed from 22% to 17%, demonstrating an increase in total strain. With the next



156



RH change from 83% to 67%, the EMC changed from 17% to 12%, and the total



157



strain increased again for the two directions.



158



(a)



(b)



159 160



Figure 3. Total deflection during drying of Eucalyptus nitens boards. (a) radial and (b) tangential.



161



The maximum strain was observed in samples oriented in the tangential direction,



162



with an average value of 0.183 mm/mm; the radial samples were observed to reach



163



0.12 mm/mm for the greatest load (30% of the rupture load).
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164 (a)



(b)



165 166



Figure 4. Surface deformation during drying of Eucalyptus nitens boards. (a) radial and (b) tangential.



167



Figure 4 shows the results of surface deformation in relation to the variation of the



168



wood MC for the four load levels and the two perpendicular directions. The curve at



169



0% of the rupture load corresponded to the deformation for free shrinkage. At 10%,



170



20% and 30% of the rupture load, instantaneous deformation occurred



171



immediately upon loading and was proportional to the applied load (elastic



172



behavior). After the first change in RH, when the wood moisture content decreased



173



from 22% to 17%, the surface deformation increased rapidly, demonstrating the



174



occurrence of MS deformation and coincides with the description of the



175



phenomenon of mechano-sorptive creep that consists in



176



deformation during any desorption (Hunt and Shelton 1988).



177



The surface deformation was found to be proportional to the applied load level and



178



reached its maximum value in the tangential direction. These average values were



179



0.19, 0.13 and 0.09 mm/mm for 30, 20 and 10% of the rupture load, respectively.



180



For the radial direction, the value of the surface deformation was 0.12 for 30% of



181



the rupture load.



an increase of creep
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Additionally, it can be observed in Figures 3 and 4 that the curves show the same



183



trend under load. Consequently, either of these two measurement techniques



184



appears to be suitable for strain determination.



185



Table 2. Average deformations: instantaneous, free shrinkage and mechano-



186



sorption (MS). Direction



Load



Total



Instantaneous



Shrinkage



MS



level



deformation



deformation



deformation



deformation



(mm/mm)



(mm/mm)



(mm/mm)



(mm/mm)



0.1273 (0.0010) 0.0867 (0.0011) 0.0461 (0.0005) 0.1934 (0.0018) 0.1335 (0.0023) 0.0905 (0.0021)



0.0507 (1.3E-17) 0.0319 (6.9E-18) 0.0205 (1.7E-18) 0.0671 (2.1E-17) 0.0436 (6.1E-18) 0.0332 (2.2E-18)



30% Radial



20% 10% 30%



Tangenti al



20% 10%



0.00517 (7,9E-05)



0.01144 ( 7.8E-05)



0.0714 (0.00097) 0.0548 (0.00098) 0.0256 (0.00046) 0.1148 (0.0019) 0.0899 (0.0024) 0.0573 (0.0022)



187



(Standard deviations)



188



Table 2 shows the instantaneous deformation, free shrinkage and MS deformation



189



results for each perpendicular direction measured. The maximum value of the



190



instantaneous deformation was 0.0671 in the tangential direction. This value is



191



higher than the results obtained by Langrish (2013), reported a value of 0.0148 for



192



cyclic drying from 45 to 55°.



193



Additionally, the MS strain is proportional to the load level and contributes



194



significantly to the total deformation (Table 3).
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Table 3. Effect of load level on MS strain (test de Kruskal-Wallis). Variable



Load level (%)



N



Medias



D.E.



Medianas



MS strain MS strain MS strain



30 20 10



384 384 384



0,034 0,059 0,092



0,002 0,0024 0,003



0,0028 0,0056 0,0079



H



P



558,7929 


200 201



The perpendicular MS strains during the desorption of E. nitens boards depended



202



significantly on the wood orientation (Table 4). Higher MS strain values developed



203



in the tangential direction; in this anatomical orientation, the MS strain reached a



204



maximum value of 0.11 mm/mm for the highest load level, corresponding to 59% of



205



the total deformation.



206 207



Table 4. Effect of anatomical direction on MS strain (test de Kruskal Wallis). Variable



Direction



N



Medias



MS strain MS strain



radial tangential



576 576



0,044 0,079



D.E. 0,002 0 0,0037



Medianas 0,0042 0,0071



H 277,906 4



p 


208 209



Additionally, the MS strain was higher when the MC decrease. As shown in Figure



210



5, this variation was significant.
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211 212



Figure 5. Effect of moisture content on MS strains.



213



These findings can be used as indicators of hygromechanical behavior for



214



mitigation of collapse and drying stresses when processing quarter-sawn wood.



215



Chen and Gu (2006) and Langrish (2013) show that the MS strain relaxes the



216



drying stresses during conditioning. The drying of solid E. nitens wood is limited by



217



its propensity to collapse (Ananías et al. 2014) and, according to Blakemore (2011);



218



drying stresses mitigate the collapse during the drying of eucalypts. Perpendicular



219



MS strains during the drying of E. nitens boards are dependent on the orientation



220



of the wood, and higher values of MS strains are developed in the tangential



221



direction.
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CONCLUSIONS



224



The significant contribution of MS strain to total deformation was confirmed.



225



In the tangential direction, the MS strain reached a maximum value of 0.11



226



mm/mm for the higher load level, corresponding to 59% of the total deformation.



227



The surface deformation and total deflection were proportional to the applied



228



stress in the two directions. Both reached their maximum values in the tangential



229



direction, with values of 0.2 mm/mm and 0.183 mm/mm, respectively.



230



Attempting to improve the drying schedules of Eucalyptus nitens for the



231



development of solid wood products, mechano-sorptive behavior may be applied to



232



relieve collapse and drying stresses.



233



Future work should include a model of the drying stresses to improve the drying of



234



Eucalyptus nitens wood.



235



ACKNOWLEDGEMENTS



236



The authors appreciate the financial support of the National Commission of



237



Scientific & Technological Research (Conicyt) of Chile (Fondecyt Nº 1110500).



238



REFERENCES



239



Ananías, R.A.; Sepúlveda, V.; Pérez, N.; Leandro, L.; Salvo, L.; Salinas,



240



C.; Cloutier, A.; Elustondo, D.M. 2014. Collapse of Eucalyptus nitens wood



241



after drying depending on the radial location within the stem. Drying Technology



242



32(14):1699-1705.



13



Maderas-Cienc Tecnol 18(2):2016 Ahead of Print: Accepted Authors Version 243



Armstrong, L. D.; Kingston, R. S. T.1962. The effect of moisture content



244



changes on the deformation of wood under stress. Australian Journal of Applied



245



Science 13(4):257-276.



246



Blakemore, P. 2011. Internal checking during eucalypts processing. Ch 12, in



247



Delamination in wood, wood products and wood based composites, Ed. B. Bucur.



248



Springer, N. York. 237-254.2011.



249



Clair, B. 2012. Evidence that release of internal stress contributes to drying



250



strains of wood. Holzforschung 66:349-353.



251



Chen, T.; Gu, L. 2006. Development of elastic strain and mechano-sorptive



252



strain during conditioning of Eucalyptus camaldulensis lumber in batch kiln.



253



Maderas. Ciencia y tecnología 8(1):49-56, 2006



254



Erikson, R. 1994. The effect of drying temperature on the mechano-sorptive



255



behavior of red oak lumber. Drying Technology 12(8):1943-1961.



256



Fu, Z; Cai, Y.; Zhao, J.; Huan, S. 2013. The effect of shrinkage anisotropy on



257



tangential rheological properties of Asian White birch disks. Bioresources



258



8(4):5235-5243.



259



Hassani, M; Wittel, F.; Hering, S.; Herrmann, H. 2015. Rheological model



260



for wood. Comput Methods Appl Mech Engrg 283:1032-1060.



261



Hunt, D. G.; Shelton, C. F. 1988. Longitudinal moisture-shrinkage coefficients



262



of softwood at the mechano-sorptive creep limit. Wood Science and Technology



263



22:199-210. 14



Maderas-Cienc Tecnol 18(2):2016 Ahead of Print: Accepted Authors Version 264



Kang, W.; Lee, N.; Jung, H. 2004. Simple analytical methods to predict one –



265



and two – dimensional drying stresses and deformations in lumber. Wood Science



266



and Technology, 38:417-428.



267



Keey, R.; Langrish, T.; Walker, J. 2000. Kiln-drying of lumber. Springer-



268



Verlag, Berlin, pp. 65-115, 175-181.



269



Langrish, T. A. G. 2013. Comparing continuous and cyclic drying schedules for



270



processing hardwood timber: The importance of mechanosorptive strain. Drying



271



Technology 31:1091-1098.



272



Lazarescu C.; Avramidis, S.; Oliveira, L. 2009. Modeling shrinkage



273



response to tensile stresses in wood drying: I. Shrinkage moisture interaction in



274



stress-free specimens. Drying Technology 27(11):1183-1191.



275



Mårtensson, A. 1994. Mechano-sorptive effects in wooden material. Wood



276



Science and Technology 28:437-449.



277



Moutee, M.; Fafard, M.; Fortin, Y.; Laghdir, A. 2005. Modeling the creep of



278



wood cantilever loaded at free end during drying. Wood Fiber and Science



279



37(3):521-534



280



Moutee, M.; Fortin, Y.; Laghdir, A.; Fafard, M. 2010. Cantilever



281



experimental setup for rheological parameter identification in relation to wood



282



drying. Wood Science and Technology 44:31–49.



283



Pang, S. 2000. Modelling of stress development during drying and relief during



284



steaming in Pinus radiata lumber. Drying Technology 18(8):1677-1696. 15



Maderas-Cienc Tecnol 18(2):2016 Ahead of Print: Accepted Authors Version 285



Pang, S. 2002. Investigation of effects of wood variability and rheological



286



properties on lumber drying: application of mathematical models. Chemical



287



Engineering Journal 86:103-110.



288



Salinas, C.; Chavez, C.; Ananías, R.; Elustondo, D. 2015. Unidimensional



289



simulation of drying stress in radiata pine wood. Drying Technology 33(8): 996-



290



1005.



291



Segovia, F.; Blanchet, P.; Laghdir, A.; Cloutier, A. 2013. Mechanical



292



behavior of sugar maple in cantilever bending under constant and variable relative



293



humidity conditions. International Wood Products Journal 4:225-231.



294



Sepúlveda, V.; Pérez, N.; Salinas, C., Salvo, L.; Elustondo, D.; Ananías,



295



R.A. 2015. Development of moisture and strain profiles during pre-drying of



296



Eucalyptus nitens. Drying Technology, DOI:10.1080/07373937.2015.1060490.



297 298 299 300 301 302 303 304 305



16



























[image: Eucalyptus trees can be used for drying marshy areas and other plots ...]
Eucalyptus trees can be used for drying marshy areas and other plots ...












[image: antibiotic resistance of e.coli and salmonella spp. strains]
antibiotic resistance of e.coli and salmonella spp. strains












[image: Comparative evaluation of drying techniques for surface]
Comparative evaluation of drying techniques for surface












[image: Comparative evaluation of drying techniques for surface]
Comparative evaluation of drying techniques for surface












[image: The Raisin Drying Process - UC Integrated Viticulture]
The Raisin Drying Process - UC Integrated Viticulture












[image: Soil drying procedure affects the DNA quantification of ...]
Soil drying procedure affects the DNA quantification of ...












[image: of 21]
of 21












[image: Page 1 A Black Writer on the Harlem Renaissance 21 During the ...]
Page 1 A Black Writer on the Harlem Renaissance 21 During the ...












[image: Reducing the impact of interference during programming]
Reducing the impact of interference during programming












[image: ROLE OF AIR PRESSURE IN DRYING OF WEAKLY ...]
ROLE OF AIR PRESSURE IN DRYING OF WEAKLY ...












[image: Freezing, drying and/or vitrification of membrane ... - School of Physics]
Freezing, drying and/or vitrification of membrane ... - School of Physics












[image: Effects of Temperature and Layer Thicknesses on Drying Kinetics of ...]
Effects of Temperature and Layer Thicknesses on Drying Kinetics of ...












[image: Freezing, drying and/or vitrification of membrane ... - School of Physics]
Freezing, drying and/or vitrification of membrane ... - School of Physics












[image: Principalâ€‹ â€‹stressesâ€‹ â€‹andâ€‹ â€‹strains]
Principalâ€‹ â€‹stressesâ€‹ â€‹andâ€‹ â€‹strains












[image: Generalization of motor resonance during the observation of hand ...]
Generalization of motor resonance during the observation of hand ...












[image: Comparison of electrochemical techniques during the corrosion of X52 ...]
Comparison of electrochemical techniques during the corrosion of X52 ...












[image: The tendency of feminization process during the ...]
The tendency of feminization process during the ...












[image: Comparison of electrochemical techniques during the corrosion of X52 ...]
Comparison of electrochemical techniques during the corrosion of X52 ...












[image: Dec 21 Circle of the Sun web]
Dec 21 Circle of the Sun web












[image: Noise during Rest Enables the Exploration of the ... -]
Noise during Rest Enables the Exploration of the ... -












[image: Effects of drying regime on microbial colonization and ...]
Effects of drying regime on microbial colonization and ...















21 Hygromechanical strains during the drying of Eucalyptus nitens ...






21 Hygromechanical strains during the drying of Eucalyptus nitens boards.pdf. 21 Hygromechanical strains during the drying of Eucalyptus nitens boards.pdf. 






 Download PDF 



















 326KB Sizes
 2 Downloads
 158 Views








 Report























Recommend Documents







[image: alt]





Eucalyptus trees can be used for drying marshy areas and other plots ... 

Production and application Small balls (or beads) of expanded polystyrene pressed ... polystyrene beads with pentane in solid solution in each bead. The beads ..... a result of the development of resistance by some mosquito species. It also.














[image: alt]





antibiotic resistance of e.coli and salmonella spp. strains 

Oct 31, 2012 - Food Safety and Veterinary Institute. *Author of correspondence; Email:: [email protected]. Abstract .... of Maktam Antibiotic class. As result of wide spectrum of its antimicrobic action, good absorbation .... rigid application of be














[image: alt]





Comparative evaluation of drying techniques for surface 

Universiw of California, Los Angeles, CA 90095-1597, USA. Abstract. Five different ... 'stiction' in the field of microelectromechanical systems. (MEMS). Stiction ...














[image: alt]





Comparative evaluation of drying techniques for surface 

testing of a C-shape actuator, Tech. ... John Y∈ Kim was born in 197 I. He received his B.S. in ... B.Tech. degree in mechanical engineering from the Indian.














[image: alt]





The Raisin Drying Process - UC Integrated Viticulture 

cal characteristics of the wax provide water repellence and vapor loss resistance. .... on the top of the tray reached a peak of 136Â°F (58.2Â°C) several hours earlier. ..... by California State University, Fresno and USDA Agri- culture Research ...














[image: alt]





Soil drying procedure affects the DNA quantification of ... 

using the Primer Express 3.0 software (Applied .... step at 72 Â°C for 7 min before storage at 4 Â°C. Each ... match penalty assigned at 1, gap open penalty of 0, and a ..... main source of variation (74 %). .... drying procedure was defined as a.














[image: alt]





of 21 

Conitaa H. Darkiel. Doria. Karla. Karliiz. Laura. Leslie. Lili28. Liz. Maya. Pame.grrl. Vannia. Vee. Vicky. Yahaira. REVISIÃ“N Y RECOPILACIÃ“N: Conitaa H. DISEÃ‘O: AndreaN. Page 2 of 21. Page 3 of 21. Predestinados.pdf. Predestinados.pdf. Open. Extra














[image: alt]





Page 1 A Black Writer on the Harlem Renaissance 21 During the ... 

by America's growing interest in black music, art, ... growing numbers of whites in Harlem after sundown, filling the ... express their world as they saw it. All of us ...














[image: alt]





Reducing the impact of interference during programming 

Nov 4, 2011 - PCT/US2008/074621, ?led Aug. 28, 2008. (Continued). Primary Examiner * Connie Yoha. (74) Attorney, Agent, or Firm *Vierra Magen Marcus ...














[image: alt]





ROLE OF AIR PRESSURE IN DRYING OF WEAKLY ... 

in contact with the surrounding air. The analysis is carried out ...... the pick of gas overpressure to reach the center of the sample. (cf. Fig. 7). Simplified Model.














[image: alt]





Freezing, drying and/or vitrification of membrane ... - School of Physics 

network at these concentrations. An alternative ... 1976). The interaction between ions and enzymes affects the state and activity of the enzyme, so one effect of ...














[image: alt]





Effects of Temperature and Layer Thicknesses on Drying Kinetics of ... 

Effects of Temperature and Layer Thicknesses on Drying Kinetics of Coconut Residue.pdf. Effects of Temperature and Layer Thicknesses on Drying Kinetics of ...














[image: alt]





Freezing, drying and/or vitrification of membrane ... - School of Physics 

At high hydrations (more than about thirty waters per lipid) and above ...... Relatively small polymers may partition into the inter-lamellar space at high hydrations.














[image: alt]





Principalâ€‹ â€‹stressesâ€‹ â€‹andâ€‹ â€‹strains 

stressesâ€‹â€‹onâ€‹â€‹aâ€‹â€‹planeâ€‹â€‹inclinedâ€‹â€‹atâ€‹â€‹60â€‹â€‹degreesâ€‹â€‹withâ€‹â€‹theâ€‹â€‹minorâ€‹â€‹tensileâ€‹â€‹stress. â€‹â€‹{Ansâ€‹â€‹. 88.48 N/mm , q. 6.65 N/mm } Ïƒn = 1. 2 t = 3.














[image: alt]





Generalization of motor resonance during the observation of hand ... 

Aug 19, 2015 - HF (Canon, Tokyo, Japan) and edited with Adobe After Effects (CS5 version). ... better design should include all of the three effectors in the same ...... Borroni P, Montagna M, Cerri G, Baldissera F. Cyclic time course of motor.














[image: alt]





Comparison of electrochemical techniques during the corrosion of X52 ... 

2 shows the best fitting parameters obtained in the nu- merical analyses. In this table ... ing, at each analysed frequency, the power spectral density. (PSD) of the ...














[image: alt]





The tendency of feminization process during the ... 

Jun 29, 2003 - University of the West Indies, The Cave Hill, Barbados, 27-29 June, .... 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 ...














[image: alt]





Comparison of electrochemical techniques during the corrosion of X52 ... 

J. Genesca, R. Galvan-Martinez, ... G. Garcia-Caloca, R. Duran-Romero, J. Mendoza-Flores, .... In order to analyze the measured electrochemical noise data.














[image: alt]





Dec 21 Circle of the Sun web 

Dec 21, 2009 - It is to make us wiser than we might have been, and gentler; it is to build connections among us and help us stay in community. It is to help us ...














[image: alt]





Noise during Rest Enables the Exploration of the ... - 

1 Theoretical Neuroscience Group, Institut des Sciences du Mouvement, Marseille, France, 2 UMR6233, CNRS, Marseille, France, .... If the delay increases to 50 ms, then the ..... the cross correlations in experimental and simulated data.














[image: alt]





Effects of drying regime on microbial colonization and ... 

Biology Department, Allegheny College, Meadville, PA, U.S.A. .... Charlton, 1999), nearly all of the research on their foraging ecology ..... University of California.


























×
Report 21 Hygromechanical strains during the drying of Eucalyptus nitens ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















