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laminated spars

white pine, six for Sitka spruce, and six for white spruce. If the radial dimension of ... A pitch or bark pocket in any lamination should not be deeper than 1/8W or ... 
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2. All scarf cuts must be made in the general direction of



the grain slope. 3. In laminated members the longtitudinal distance between the nearest tips of scarfs in adjacent laminations



Laminated Spars



should not be less than ten times the thickness of the thicker lamination. 4. The number of scarf joints should be limited as much as possible. 5. The location should be limited to the particular portions of a member where margins of safety are high and stress concentrations are not serious. MOISTURE CONTENT



Each piece of lumber at the time of fabrication should have been dried to an average moisture content of not less



than eight or greater than 12 percent. GROWTH RINGS



The number of annual rings in any one inch measured in a radial direction on either end section of a lamination or part should not be less than eight for Douglas fir, six for white pine, six for Sitka spruce, and six for white spruce. If the radial dimension of the piece is less than one inch, there should be a proportionate number of rings.



By Bob Gilbert



DENSITY



(Courtesy Jacksonville, Florida Chapter 193)



The specific gravity should be at least the following: .45 for Douglas fir, .34 for white pine, .36 for Sitka spruce, and .36 for white spruce.



HE AMOUNT OF PERFECT lumber of any species in T the larger sizes used in aircraft is limited, but greatly increased quantities of suitable material may be obtained



by the judicious utilization of smaller sizes through the technique of spliced and laminated construction. A lamination may consist of a single piece made of two or more pieces edge-glued to form the required width or depth. Edge-glue lines in adjacent laminations should be staggered not less than the thickness of the thicker lamination. WHY EDGE GRAIN?



An edge-grained board is one in which the annual rings



make an angle of 45 degrees or more with the wider surfaces. Requirements for the use of flat-grained or



edge-grained material are based on consideration of the stability of dimension and shape, and not because of any difference in strength. Edge-grained lumber shrinks and swells less in width than does flat-grained lumber. Consequently, changes in the vertical dimension of a spar and changes in moisture content, during manufacture as well as in service, are minimized by making its vertical face edge-grained. In general, the use of flat-grained and edgegrained laminations in the same assembly should be



avoided. GRAIN SLOPE



In general, the slope of grain in any part with respect to the longitudinal axis of the part should not be steeper than one in 15. The slope of grain within the middle half of the depth of solid or laminated spars may be permitted to be as steep as one in ten. Local grain-slope deviations in excess of one in 15 may be permitted in spar flanges and horizontally or vertically laminated flanges. In this case we are speaking of flanges for box or I-beam spars. RULES FOR SCARF JOINTS



The following requirements apply to all scarf joints in solid or laminated aircraft parts: 1. The slope of the scarf should not be steeper than one in 15.



REQUIREMENTS FOR HORIZONTALLY LAMINATED SPARS A horizontally laminated spar is a spar in which the cross section is made up of two or more laminations glued together and in which the principal glue planes are horizontal. 1. Laminations should be edge-grained on those faces which will be vertical in the finished spar. 2. Within either outer quarter of the spar depth, the size of the knot in a lamination where the vertical dimension is greater than one-eighth, the spar depth should not exceed one-sixteenth the width of the spar. The sum of the sizes within a length of the lamination equal to 5W (W = spar width) should not exceed 1/8W, and the sum within a length equal to W should not exceed 1/16W. Within either outer quarter of the spar depth, the size of a knot in a lamination where the vertical dimension is one-eighth the spar depth or less, should not exceed 1/10W, the sum of the sizes of all knots within a length of the lamination equal to 5W should not exceed 1/5W, and the sum in a length equal to W should not exceed 1/10W. Within the middle half of the spar depth, the diameter of a knot in any lamination should not equal 1/2W and the sum of all knots in a length of the lamination equal to W should not exceed 1/2W. 3. A pitch or bark pocket in any lamination should not be deeper than 1/8W or one-half the vertical dimension of the lamination, whichever is lesser, not wider than 1/4 in. or 1/8W, whichever is the lesser, and not longer than two inches with the further requirement that a pocket on a face of the spar should not be longer than four times its distance from a corner of the spar. The distance, measured in any direction, between two pockets on the same face of the spar should not be less than six times the length of the shorter pocket, and for pockets in the same growth layer this distance should not be less than six times the length of the longer pocket. £) SPORT AVIATION
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Spars~The_heart_of_t 

different components working together to form a cohesive unit. We'll show how the spar goes together and how the vari- ous components work together to take.










 


[image: alt]





Emplanture - Z Spars 

10 av Louis LumiÃ¨re. Z.I de PÃ©rigny. 17184 PÃ©rigny France www.z-spars.com. Emplanture. Page :1/1. Section rÃ©f. A. B. C. D. E. Z301. 1103. 160. 85. 6.5. 214.
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Making Cantilever Wing Spars 

Jan 26, 1970 - was made of upper and lower. "booms" or ... under the legs to level up the table, but if we were ... to allow for cleaning up the sur- faces with a ...
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Building Wooden Cantilever Spars 

and assembly of cantilever spars or beams, starting from raw wood through to the assembly of the ac- tual wing. ..... against it. The plane iron will need frequent ...










 


[image: alt]





Building Wooden Cantilever Spars - Size 

steps which would create a high stress concentration at the .... face" refers to the top normal to the spar; "lowermost" or .... Draw a pencil reference line across the ...
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Making Cantilever Wing Spars - Size 

Jan 26, 1970 - 183 Larchdale Crescent. Winnipeg, Manitoba, Canada. DURING THE summer of 1967, two Piel "Emeraude" wing spars were built by Vern ...
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employment law laminated reference guide dbid 1p32 
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Modelling the Transient Response of Windings, Laminated ... .fr 

Feb 2, 2010 - ... with a coaxial insulation systemâ€�, IEE Electric power applications, (submitted 2000). ..... In the motor, it is the other way around: The stator produces ... mainly used to step up or down the voltage or to control the phase angle
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Analysis And Comparison Of I-Beam And Solid Wing Spars 

parison of one solid and two I-beam spars as regards .... ANC - 18, "Design of Wood Aircraft Structures", is ... "Since the tension strength of a wood member is.
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8.1 Introduction and synopsis 8.2 Spars for man-powered planes 

performance of the material in bending; it is nature's answer to the I-beam. Bamboo, uniquely, ... Case Study 8.3: Forks for a racing bicycle. Case Study 8.4: Floor ...
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5.13.0 Glulams A glued laminated timber (glulam) is a stress-rated 

appearance groupsâ€”framing, industrial, architectural, and premium. 386. Section 5. (By permission from APAâ€”The Engineered Wood Association, Tacoma, Washington.) ... 5.13.5 Glulam Bearings at End Walls with Steel Tie and Cap Plates.
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