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MECHANICS OF MATERIALS PROBLEMS CURTISS-WRIGHT ENGINEERING 
Course Be Seely: Art, 132-135 CADETTES 24D—A~137 

2hD—l. Each of the sections in Fig, 24D-1 represents the cross section of a 
Boe cantilever beam carrying a vertical. concentrated load through the shear 

center -+ the free end. Indicate the direction of the shearing force, 

if any, developed parallel to the long side in each rectangle of the 

section , as illustrated for the channel. ‘ 

24D—2. Determine the deflection of the end of the streamline tubing in 

3 Problem 23D-1, | | ee 
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MECHANICS OF MATERIALS 
Course 

REVIEW PROBLEMS 
B-4 Seely 

CURTISS-WRIGHT ENGINEERING 
CADETTES- 32DO0-A-149 

32D0-1. Construct shear and moment diagrams for the beam loaded as shown in Fig. 

32D0-2 

32D0-3. 

. A 50-in. diameter boiler is made of steel plate 4 in. in thickness, 
boiler is subjected to an internal pressure of 110 p.s.i. 

, The 
The Longitudinal 

seam is a double riveted butt joint with a single 9/16-in. splice plate, 
The outside rows of rivets have a pitch of 6 in. and the inner rows a pitch 
of 3 in, The rivets are 7/8 in. in diameter. Determine the average shear- 
ing and bearing unit stresses, and also the average tensile unit stresses 
at both net sections of the main plate. 

8-ft.. long and has a 
at the free end, 

A cantilever beam has a cross-section as shown in Fig, 32D0-3, 
concentrated load of 600 lb, acting along the x~x axis 

The beam is 

(a) Determine the maximum fiber stress in the beam, 

(bo) Determine the maximum deflection in the beam. 
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Page —2- CURTISS-WRIGHT ENGINEERING 
CADETTES— 32D0-A-149 

Determine the shearing stress on the rivet which carries the greatest load 

in the connection indicated in Fig. 32D0-4. All rivets are 5/16 in. in 
diameter and are in single shear, | , 

An airplane engine develops 1400 h.p. and is turning over at the rate of 

1800 r.p.em. The hollow drive shaft has an outside diameter of 4 in. and 
an inside diameter of 3 in. The propeller hes an efficiency of 80%. If 
the airplane is traveling in horizontal, level, steady flight at 240 m.p.h. 
determine the normal and shearing unit stresses in the propeller shaft at 
the end of a horizontal diameter on a plane that makes an angle of 30° with 
the horizontal. 

32D0~6, Member DG in the truss shown in Fig. 32D0-6 (a) is 2a 1$ by 1é by gin. 1025 
steel angle, the properties of which are indicated in Fig. 32D0-6 (b). The 
effective length of the member is 46 in. and the fixity factor may be 
assumed to be 2.0. The l4-in. leg is to be welded to a gusset plate at each 

end. Design a welded connection which will develop the full strength of the 

member when DG is in compression. Refer to ANC-5 for allowable loads on 

welded seams, 
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ICS OF MATERIALS | FINAL EXAMINATION (10432) CURTISS-WRIGHT ENGINEERING 
B-4 Seely CADETTES 33D-G-—150 

Show all work, including scratch work in blue book. Original questions 
need not be copied in blue book. 

The proportional limit of a material is defined as 
Define the coefficient of thermal expansion, 
Define modulus of rupture és applied to a beam, 
Give a reasonable value for the modulus of elasticity of Douglas fir or 
white pine, | 
Define shear center. 
What is a principal axis? 
Draw the conjugate beams for the beams shown in Fig. 1 (¢) showing end con- 
ditions only (no loads). 

al 

Figure 1 (h) indicates a shaft coupling. What is the relationship between 
the unit shearing stresses in the bolts in the two bolt circles? 
The direction of the neutral axis of the cross section of a beam subjected 
to unsymmetical bending is dependent upon three factors, Name them, 
Give the formula for evaluating the unit shearing stress in a beam. Define, 
explain, or illustrate the significance of each term. 

A hollow steel propeller shaft with an cutside diameter of 34 in. and a 
t-in. wall thickness Seeing a torque of 4,000 Ft. lbs. The shaft is 

5 ft. long, E = 30(10) OeSsie end G = 12(10) peSei, Determine 

(a) The maximum unit shearing stress. 

(bo) The magnitude of the angle of twist in radians. 

) Draw the shear and moment diagrams for the beam shown in Fig. 3 (a). 
If the beam has a cross section as shown in Fig. 3 (b) determine the 
maximum fiber unit stress, 
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Page —2- CURTISS-WRIGHT ENGINEERING 
CADETTES 33D-G-150 

Two ,O08l-in. 17S-T aluminum alloy sheets ere connected by means of a triple 
riveted lap joint, a portion of which is shown in Fig. 4. The rivets are 
z in. in diameter and the allowable stresses are Fy = 55 000 sscks, 

30,000 p.s.i. and Fy = 75,000 6,901. 

Determine the efficiency of the joint. 
Jetermine the maximum allowable load per repeating group of rivets which 
the joint will carry with a margin of safety of .15. 

A 2kS-T forging to be used as a column is shown in Fig. 5. The fixity 
factor with resnect to the x-x So is l,and with respect to the yey axis 
is 2. The critical 3 is 79.2 50,000 pitsds, Kw b2k pisekcg Aw 
and EF = 10,500,000 DeS. i. nti Re the maximua axial load the column may 

be expected to carry 3 

The member shown in Fig. 6 has a solid circular cross section of radius r. 
Determine the minimum permissible radius of the member if the maximum ten- 

Sile stress on Section A-A shall. not exceed 20,000 p.s.i. 
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MECHANICS OF MATERTALS PROBLEMS CURTISS-WRIGHT ENGINEERING 
Course B- Seely .  CADETTES 1D-A-106 

1D-1. An airplane is towing a cargo glider in horizontal level flight with an 3 
acceleration of 5 ft. per sec.* forward. The weight of the glider is 8000 lb., 
and the total drag on the glider is 500 lb. 
Determine the required area for the towing cable if the stress in the cable 
is not to exceed 1,200 p.s.i. 

1D-2. The control stick show in Fig. 1D-2 weighs 4 lb. and is subjected to a force 
of 100 lb. as shown. 7 3 
(a) Determine the unit tensile stress in the 1/8 in. cable. ae 
(b) Determine the shearing stress in the pin if the pin is 1/4 in. in diameter. 

1D-3. The turn buckles Q and R on the King Post truss shown in Fig. 1D-5 are 
tightened until the compression member EB exerts a pressure of 25,000 lb. on 
the beam ABC. Member BE is a hollow shaft with an inner diameter of 1 in. 
and an outer diameter of 2 in. Rods AE and EC each have a cross sectional 
area of 2 sq.in. The pin at A has a diameter of 1.25 in. Determine 

(a) The axial unit stress in member EB. 
(ob) The axial unit stress in member Al. 
(c) The average shearing unit stress in the pin at A. 
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MECHANICS OF MATERIALS PROBLEMS CURTISS-WRIGHT ENGINEERING 
Course Bel Seely; Art 1-5 3 CADETTES 2D-A~107 

2D-1, The propellor of a given airplane develops a thrust of 3000 1b. during take~ 

off. Determine the maximum tensile and shearing stresses which the thrust 
develops in the drive shaft of the propellor if the shaft has an outside 
diameter of 3.00 in. and an inside diameter of 2.50 inches, Note: Additional 
stresses are developed in the shaft by the torque and by bending, These 
stresses will be considered later. 

eb-2, A l-in. diameter bar is subjected to an axial load of 12,000 1h. Determine 
3 the tensile and shearing unit stresses on a plane and that makes an angle of 

30° with the axis of the rod. 

eD-3, At a certain point in a structural steel member there is a horizontal tensile 
stress of 800 p.8.1. and a vertical compressive stress of 1000 p.s.1i. as 
shown in Fig, 2D~-3, Determine the unit stress on a plane through the 

point inclined 30 to the horizontal, 
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MECHANICS OF MATERIALS PROBLEMS CURTISS-WRIGHT ENGINEERING 
Course Bel 3 Seely; Art 6&7, 9,10 CADETTES 3D~A~108 

3D-1. Determine the minimum width of expansion joint necessary for a concrete slab 

50 feet long. The temperature range can be taken from 32° F, to + 125 wa 

3D-2. Fig. 3D-2 shows one of the two trusses used for an engine mount. ‘The loads 
indicated are due to engine weight, thrust and torque. Member BC is const™ 
ructed from 3/4 in, 0.D. hollow tubing. Determine the minimum thickness of | 
tubing necessary for member BC if the working stress is 40,000 p.s.i. Assume 

the truss to be pin connected. 

3D-3. A surveyor's steel tape, 100 ft. long at 62°F under a pull of 12 1d., is used 
to measure a given distance. The tape is used ata tempererature of 97° and 
the chainmen exert a tension of 35 lb. How great an error has been intro- 
duced in going 10 tape Lengths? The cross-sectional area of the tape is 

0.01 84. in, 
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MECHANICS OF MATERIALS PROBLEMS CURTISS-WRIGHT ENGINEERING 
COURSE B34 

uD-~1, 

4D~2, 

CADETTES 4D-A-109 

Seely: Art. 12-14 

A supply tank 18 ft. in diameter and Lo ft. high is filled with gasoline. 
What is the circumferential unit stress at the bottom of the supply tank if 
the thickness of the plate is 5/16 in.? The specific gravity of gasoline is 
0.70. ‘ . 

The two hemispherical sections of a 40-ft, diameter gas holder are joined by 
a lap joint. The gas pressure is 30 p.s.i. , 
(a) Determine the total force transmitted across a 6-in, length of the joint. 
(bo) Determine the average normal unit stress in the plate on the net section 

A-k Pig. 4D-2 if the rivet holes are 7/8 in, in diameter and the plate 
is 1/2 in. thick. | : 

4D~3. A steel pipe 2lt in, in diameter has a welded spiral seam as shown in Fig, 4D-3, 
The pressure inside the pipe is 120 p.s,i. Determine the normal and shearing 
forces which must be carried by each linear inch of the weld. Assume that ther 

is no longitudinal stress in the pipe. 
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MECHANICS OF MATERIALS PROBLEMS | CURTISS-WRIGHT ENGINEERING 
Course B=4 Seely; Art. 15-18 CADETTES 5D-A=-110 

5D-1. The riveted joint shown in Fig. 5D-1 is part of a wing spar. 
| The top chord, vertical and diagonal members are 2-in. aluminum 

channels. The gusset plate is 3/16 in. in thickness. All 
rivets are 3/8. in. in diameter. Determine: 

(a) The average bearing unit stress in channel B. 
(b) The average shearing unit stress in the rivets connecting 

member A to the gusset plate. : 

5D-2. Two 1/2-in. plates are connected by means of a double riveted 
butt joint as shown in Fig. 5D-2. The cover plates are 3/8" 
thick and the rivets are 1. in. in diameter. The allowable 
stresses are: F, = 9000. psi, Fy = 11,000 psi, and Fp = 19,000 
psi. Determine the efficiency of the joint and the maximum 
allowable load, P, which the joint will carry. 

5D=3. A double riveted butt joint with 2 cover plates has a unit 
tensile stress in the gross section of the main plates of 32,000 
psi. The main plates are 0.128 in. thick, and the cover plates 
are 0.072 in. thick. The 5/16-in. rivets are spaced at 1 in. 
in the inner rows and 3 in. in the outer rows, and the rows are 
11/4 in. apart. Edge distances are 5/8 in. The plates are of 
24 S-T, and the rivets are of A17S=T aluminum alloy. Determine: 

(a) The total shearing stress per rivet shear area. | 
¢b} The total bearing stress per rivet. 
(c) The maximum unit tensile styess in main and cover plates. 

(d) The margin of safety with respect to the ANC-5 values for 
parts (a) and (b). 



MECHANICS OF MATERIALS PROBLEMS - CURTISS-WRIGHT ENGINEERING 
Course B=4 | Seely; Art. 19 CADETTES 6D-A=111 

6D-l A pair of 2 by 11/2 by 1/4 in. carbon steel angles are to be 

6D=2 

6D-3 

welded to a 1/4-in. steel plate as indicated in Fig. 6D-l. 
Determine the length of 1/4-in. fillet weld required on each 

side of the angles if the connection is to transmit the 25,000 

lb. load without any moment being developed at the joint. 

Design 1/4-in. fillet welds to emnect the structural steel 
angles A and B in Fig. 6D-2 to the gusset plate. The fillet 
weld is to be placed transverse to the direction of the load 
as well as on each side of the angles. 

Fig. 6D-3 shows part of an all-welded floor joist for heavy 

construction. Design the welded joint at A to develop the full — 
strength of the angle at a unit stress of 14,000 psi for the 

angle and 2000 lb. per linear inch for the welds. The cross- 
sectional area of the angle is 0.94 sq. in. 
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MECHANICS OF MATERIALS PROBLEMS CURTISS-WRIGHT ENGINEERING 
Course B=4 Seely; Art; 20-22 CADETTES 7D-A-ll2 

7D-1 A solid steel shaft 2 in. in diameter and 5 ft. long is fixed at 

7D=2 

7D=3 

7D=4 

one end. <A clockwise torque of 2500 ft. lbs. is applied at the 
free end of the shaft. A counter-clockwise torque of 1500 ft. 
lb. is applied at the midpoint of the shaft. 

(a) Determine the torsional shearing unit stress at the 
surface of the shaft at the fixed end. 

(b) Determine the torsional shearing unit stress at a 
point 1/2 in. from the surface and one foot from 
the free end, 

Design a hollow shaft to resist a torque of 500,000 in. lb. with 
a maximum torsional shearing unit stress of 10,000 p.s.i. The 
internal diameter is to be one-half of the external diameter. 

Fig. 7D=-3 shows a control column and torque tube for an airplane. 
For the load shown determine the maximum unit torsional shearing 
stress in the torque tube. 

The aft fuselage of the P-39 is of semi-monocoque construction 
using a ,032=in. sheet aluminum skin. Determine the torque which 

would be required to produce a torsional shearing unit stress of 
24,000 p.8.i. at a section 25 in. in diameter if the effect of 
the longerons is neglected. 
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MECHANICS OF MATERIALS PROBLEMS CURTISS-WRIGHT ENGINEERING 
Course B-4 Seely; Art. 23-24; 26 CADETTES 8D-A-113 

8D-1 Determine the angle of twist in the torque tube of problem 7D=3.. 

8D-2 Fig. 8D-2 indicates a set-up for measuring angle of twist during 
a torsion test.. The dial at A will indicate the distance 5 thru 
which the end of the arm OA travels relative to Be. From the 
distance §, the angle © can be computed readily. If the tube 
shown is 24S-T having a proportional limit of 18,000 p.s.i. in 
shear, and the dial has a least count of oot in., determine 

the dial increments which will provide ten readings within the 

range in which stress is proportional to strain. 

8D=3 The airplane shown in Fig. 8D-3 is travelling at the rate of. 200 
Mepehe and the propeller is turning over at. the rate of 1800 r. 
Dem. The hollow drive shaft has an outside diameter of 5. in. 
and an inside diameter of 4. in. If the propeller has an effi- 
ciency of 75% detcrmine the maximum torsional shearing unit stress 
in the shaft due to the resisting torque developed by the pro- 

peller.: 3 

8D-4 The drive shaft of an airplane using an Allison V1710 engine is 
10 ft. long. If the shaft has an external diameter of 2.00 in. 
and an internal diameter of 1.25 in., determine: 

(a) The maximum shearing stress in the shaft when the output 
of the engine is 1200 horsepower at 3000 r.p.n. | 

(b) The length of arc through which the tip of the propeller 
is displaced due to the twist in the drive shaft between 
the zero load condition and the condition indicated in (a). 
The propeller circle is 124.5 in. in diameter and the gear 
reduction of the propeller is 2:1 (i.e., the r.pem. of the 
drive shaft is twice the repem. of the propeller). Neglect 
deflection in the gears. : 

16,000.18) 12.400. do 
Fig. 9D~ 3 



MECHANICS OF MATERIALS 
Course Be4 

PROBLEMS 
Seely; Art. 27-28 

CURTISS-WRIGHT ENGINEERING 
CADETTES Q=DeA-114 

9D-1 A propellor shaft which transmits 1750 hep. at 2500 r.p.m. has a 

9D=2 

2D=3 

flange coupling (see Fig. 7D, p. 68 in Seely) with a 4-in. dia- 
meter bolt circle. How many 3/8-in. bolts are necessary for the 
coupling if the bolts are of heat-treated alloy steel with an 
ultimate shearing strength of 65,000 p.s.i., and if a factor of 
safety of 1.5 with respect to failure by fracture is specified? 

At a certain point in a propellor shaft there are normal and 
Shearing unit stresses as shown in Fig. 9D-2. Determine the 
normal and shearing unit stresses on the plane Aw-A. 

(a) Determine the maximum tensile stress caused by the torsional 
loading on the shaft in Fig. 9D-3. 

(b) Determine the angle of twist of the free end of the shaft. 
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CURTISS-WRIGHT ENGINEERING 
CADETTES 10D-A#115 

REVIEW PROBLEMS 
Arts; 1-28 

Two .0Sl-in. aluminum plates are to be connected by a triple 
riveted lap joint, The pitch of the inner row of rivets is 
1 in. and that of the outer rows is 1.5 in. The rivets are 
1/4 in. in diameter. Determine the maximum load per foot which 
the joint may transmit without exceeding the following stresses: 
Fg - 35,000 PeSeie; Fon = 82,000 PeBel.§ By = 56,000 DeSele 

Determine the efficiency of the joint. . 

An engine develops 1900 beh.p. at a speed of 1800 r.pem A 
3-in. hollow drive shaft .165 in. thick, Fig. 10D-2, transmits 
the horsepower developed by the engine to the propellor. The 
propellor has an efficiency of 80% and the airplane is travel- 
ling at 180 m.ep.h. Determine the normal and shearing unit 
stresses at point A on a plane that makes an angle of 30° with 
the horizontal. 7 | 

The solid shaft B in Fig. 10D-3 is welded to shaft A by means 
of a circunferential fillet weld. The maxinum torsional shear- 
ing unit stress delveloped in shaft B is 24,000 p.sei. Determine 
the required strength of the weld per inch if the weld is 
designed with a margin of safety of 0.75. 

(a) Determine the maximum shearing unit stress in the shaft of 

Deternine the angle of twist of the free end, in degrees, 
if the shaft is made of 246$-T aluninun alloy. 

(b) 
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MECHANICS OF MATERIALS QUIZ 1(84312) CURTISS-WRIGHT ENGINEERING 
Course B-4 | Seely: Arts. 1-28 CADETTES 11D-Z2C3-116 

NOTE: Show all work, including scratchwork, in blue book. Do not copy 

1. 

4. 

original questions in blue book. Return these questions with 
blue book. | 

A l-in. diameter duralumin rod 10 ft. long has the ends fastened 
to supports which may be assumed to be rigid. The maximum normal 
stress in the rod at a temperature of 100 « is 2000 p.Seie ten= 
sion. Determine the unit normal, and shearing stresses in the rod 
on a plane making an angle of 30° with the longitudinal axis of the 
rod, when the temperature is 209 F, The coefficient of thermal 
expansion is 0.0000114 and E is 10,500,000 p.Sei. | 

The longitudinal seam for a cylindrical compressed-air tank 20 in. 
in diameter is to be a double-riveted butt joint with 2 cover plates 
The main plate is 0.102=in. 24S-T aluminum alloy sheet, and the 
1/4-in. A17S-T rivets are spaced at 3/4 in. in the inner rows and 
1 1/2 in. in the outer rows. Using the following safe working 
values, and neglecting tension in the cover plates, determine the 
Maximum permissible pressure in the tank: : 

Single shear 660 Lb./rivet Bearing 1150 Lb./rivet 
Tension in sheet 31,000 p.s.i. 

A 3-in. diameter steel tube with a wall thickness of 1/4 in. is to 
be used as a shaft for transmitting power. It is specified that 
the torsional shearing unit stress shall not exceed 40,000 p.Ssei.;, 
and the angle of twist shall not exceed _L, where Lis the _ 

In imnenes 

length of the shaft te What maximum torque ay be applied without 
exceeding these specifications? G = 12,000,000 p.s.is and i = 
30,900,000 DeSei. 

Figure 1 represents a flange coupling for a drive shaft. If the 
bolts are 1/4 in, in diameter, what maximum horsepower may be 
transmitted at 1800 r.p.m. without exceeding a shearing stress of 
2000 Lbe/bolt? 



MECHANICS OF MATERIALS QUIZ 1(84313) CURTISS-WRIGHT ENGINEERING 
Course B=4 Seely; Art. 1-28 CADETTES L1D-HWZ-117 

NOTE: Show all work, including scratchwork, in blue book. Do not copy 
original questions in blue book. Return these questions with 
blue book. — Be 

i. An oxygen supply tank 3 ft. in diameter and 6 ft. long is under an 
internal pressure of 60 p.es.i. Determines ae 
(a) The force which must be carried by each inch of a longitudinal 

welded joint. | | 
(b) The force which must be carried by each inch of a transverse 

welded joint. 

20 (a) A 2.75 in. diameter 17S tube with a wall thickness of .500 in. 
is subjected to a torque of 4000 ft. lb. Determine the unit 
shearing stress at the inner wall of the tube. a 

(bo) At a certain point in a structural member the stresses shown 
in Fig. 2b exist. Determine the normal and shearing unit 
stresses on a plane that makes an angle of 30° with the hori- 
zontal. 

3. Tyo stecl plates which are 4 in. wide and 3/16 in. thick are joined 
by means of a double riveted lap joint as shown in Fig. 3. The 
rivets are 1/2 in. in diameter. Determine: 

(a) The average unit shearing stress in the rivets. 

(b) The average bearing unit stress of the plates on the rivets. 

(c) The maximum average tensile unit stress and state where it 
OccuUrS.e 

, 

4. The drag truss in Fig. 4 is loaded as shown during a given flight 
condition. The drag wires which have a diameter of 1/8 in. are an 
alloy steel with a modulus of elasticity of 29,000,000 p.s.i. , 
Determine: | | | 

' (a) The unit tensile stress in drag wire AI. 

(b) The total elongation of the drag wire AI. 

{/ZO00 ps5 | 
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MECHANICS OF MATERIALS QUIZ I (84313) CURTISS-WRIGHT ENGINEERING 
Course Belt Seely: Arts, 1-28 CADETTES 11D-UH1-118 

1. (a) Determine the axial stress which will be developed in a streamline xivatimn 

(bd) 

(a) A 

(>) 

alloy tubing strut due to a temperature drop of 60°F if there is no change 
in length of the strut, The length of the strut is 30 in.; its cross- 
sectional area is 0.106 sq. in., and the coefficient of thermal expansion of 
aluminum is 0.000012 per degree F. The modulus of elasticity of aluminum 
alloys is 10,000,000 p.s.4. 

At a point on the surface of a propeller shaft of an airplane in a climb 
are horizontal tensile stresses of 12,000 p.s.i. and vertical compressive 
stresses of 2000 p.s.1. Determine bie stresses which act on a plane at the 

point making an angle of 30° with the horizontal, 

cylindrical compressed air tank is 20 in. in diameter is made of 1/8 in. 
plates, Determine the maximum tensile stress in the plate if the internal 
pressure is 100 p.s.i 

A 2" x 2" x 1/8" angle is to be welded to a gusset plate in a truss constructio 
The angle carries a stress of 20,000 p.ssi. and the weld will transmit 1000 — 
lb. per inch, Design the connection so that there will be no bending at 

the joint and so that the length of welds on the sides of the angle shall be 
as small as possible. The cross sectional area of the angle is 0./'8 sq. in. 
and its centroidal axis is located 0.55 in. from the back of the angle, 

A hollow steel propeller shaft transmits 685 H.P. when turning over at 
1800 r.p.m, The outer diameter is 4 in, and the inner diameter 2 in, Hs 
for steel is 12,000,000 p.s.i. 

(a) Determine the maximum shearing unit stress in the shaft. 
(b) Determine the anzle of twist in al ft. length of the shaft. 

Two 0,102-in. plates are to be connected by a double riveted butt joint 
with two cover plates, The pitch of the rivets in the inner row is 1 in, 
and in the outer row 3 in, The rivets are +" in diameter, Using a }-in, 
length of joint, ‘thea eget the eee The artis stresses are 
not to be exceeded, r = 50,000 p.s.i., F_ = 10,000 p.s,i.3 F, = 15,000 p.8,1. 
Tension in the cover »p aoe may be neglected,



MECHANICS OF MATERIALS PROBLEMS CURTISS-WRIGHT ENGINEERING 
Course Beh. Seely; Art, 29-31 CADETTES 12D-A-119 

12D-1, 

12D=2. 

12D-3, 

in 

The unit fiber stress at point A in a spruce box spar with a 
cross-section as shown in Fig, 12D-1 is 3,500 p.s.i. compression. 
The beam is subjected to loads which produce bending about a 
horizontal axis, Determine the bending moment in the beam at 
the section shown, 

The maximum unit fiber stress in a beam with the cross-section 
shown in Fig. 12D-2 is 1500 p.s.i. tension, If the beam is sub- 
jected to . +loads which produce bending about a horizontal axis, 
determine: 
(a) The maximum compressive unit fiber stress, 
(b) The total fiber stress carried by the flange. 

A simple beam 10 ft. long carries a uniformly distributed load of 
100 lb. per ft. and a concentrated load of 1000 lb. at its mid— 
point, The beam has a rectangular cross section 4 in. wide and 
8 in. deep, Determine the maximum tensile fiber unit stress at the 

section under the concentrated load. 
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MECHANICS OF MATERIALS PROBLEMS CURTISS-WRIGHT ENGINEERING 
Course Bei Seely; Art. 33 _ CADETTES 13D—A-120 

13D-1. Draw complete shear and moment diagrams for the beam loaded as shown 

13D-2. Draw complete shear and monet diagrams for the wing loaded as etiown 

in Fige 13D2, 

13D~3,. Draw complete shear and moment diagrams for the wing loaded as shown 
in Fig. 13D-3. (Note: neglect the moment due to the horizontal 
component of the flying wire reaction). 

3000" apo *8 

6 Eo. , 
eee f eet ee GE ee: 
~ ;” : wre ee 

£LG. (SDL 

vn 

ttt CETL EE a BOS 
150 *8,, Xx 

i bela Be 
ie 



MECHANICS OF MATERIALS PROBLEMS CURTISS-WRIGHT ENGINEERING 
Course B-4 Seely: Arts, 35-37 CADETTES 14D-A-121 

14D-1. Draw complete shear and moment nian for the left wing (from z , 

outboard) shown in Fig. 14D-1. Neglect the weiczht of the wing and 
the moment due the horizontal component of the flying wire reaction. 

Draw the complete shear and moment diagrams for the beam shown in 
Fig. 14D-2. 

Fig. 14D-3 represents a column for a mill building. The bracket at 
4 carries a crane rail, and the crane reaction, P, is 10,000 lb. 
Draw the shear and moment diagrams, assuming that the distance of P 
from the center line of the column remains 1.2 ft. at all sections. 
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MECHANICS OF MATERIALS PROBLEMS  -—-—-«sCURTISS~WRIGHT ENGINEERING 
Course Bk Seely: Arts. 38-39;41 | CADETTES 15D-A-122 

15D-1, Fig. 15D-1 shows the cross-section of a wing spar. Determine the 
unit shearing stress one inch from the top of the beam if the ex- 

ternal shear is 200 lb. 

15D-2, A hollow steel tube is used as a beam 8 ft. long. It is simply 
supported at points 2 ft. from each end and carries a downward 

load of 2,000 lb. at each end. It also carries a uniform load 
_ of 500 1b./ft. between the supports. The OD is 2 in. and the 
thickness is # in. Determine the maximum vertical shearing 
unit stress in the beam, 

15D-3. The cross-section of a solid spruce spar is shown in Fig, 15D-3. 
The spar is 14 ft. long and is cantilevered to the fuselage of 
the airplane, The modulus of rupture for spruce may be taken as 
8,000 pss.i. , 
(a) Determine the maximum uniformly distributed load which can be 

applied to the wing spar with a load factor of 4 if the modu- 
lus of ruoture governs the design. | 

(b) Determine the maximum longitudinal unit shearing stress in 
the wing spar due to the design load obtained in part (a). 
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MECHANICS OF MATERIALS © PROBLEMS CURTISS~WRIGHT ENGINEERING 

Course B-4 Seely: Arts. 29-41 CADETTES _ 16D-A~123 

16D-1, Fig. 16D-1 (a) shows a wood airplane rib. For convenience, assume 
a chordwise load distribution as shown in (b), and draw complete 
shear and moment diagrams for the rib. : 

16D-2. Using a load factor of 4, determine the maximum fiber unit stress 
in the rib of problem 16D-1. Note that the resisting section for 
moment at spar cut-outs consists of cap strips only. 

160-3, Determine, for the rib of problem 16D-1, the shearing unit stress 
at the junction of cap strip and web on section A-A, Use a load 

factor of hk, : | 

‘6 |p ) ie a. ‘4h 
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MECHANICS OF MATERIALS PROBLEMS - CURTISS-WRIGHT ENGINEERING 
_ Course B-4 Seely: Arts. 29-41 CADETTES 16D0-A~124, 

16D0-1., Fig. 16D0~1 shows the cross section of a spruce box wing spar. 
The spar is 16 ft. long and cantilevered to the fuselage. Deter- 

mine the maximum uniformly distributed load that can be applied 
to the wing spar if the unit shearing stress is not to exceed 
300 p.s.i. and the unit tensile stress is not to exceed 6,000 p.s.i. 

16D0-2, The beam shown in Fig. 16D0-2(a) is partially restrained at the 
right end and has a cross section as shown in Fig. 16D0-2(b), 
Determine the maximum tensile unit stress in the beam. 4ns. 3410 p.s.i. 
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MECHANICS OF MATERIALS PROBLEMS CURTISS*WRIGHT ENGINEERING 

course Bey Seely: Art. 116-117 CADETTES 17D—A 

17D-1. 

L7D=2 

An aluminum alloy bar 1 in. wide, 2 in. deep and 20 in. long is used 

as a cantilever beam. The maximum allowable fiber unit stress in the 

beam is 15,000 p.sS.ie | 

(a) Determine the meximum load P which may be applied at the mid-point 

of the beam if the allowable fiber stress governs the design. 

(b) Determine the deflection of the mid-point of the beam. How does the 

result compere with that obtained by using equation 71 in the text? 

(c) Determine the deflection of the free end of the beam by the conjugate 

beam method. | 

(a) Check the deflection of the free end using the slope and deflection 

of the mid-point. ‘ 

In Fig, 17D--2 is shown the cross-section of a cantilever wing sper which 

is built up of 14 in. x:.064 in. x 4130 steel] tubes with an .064 in. web 
plate which has cut-outs for lightness, Neglect the web plate in the 

computation for I, The span is 10 ft., and the load may be assumed to be 
50 lb./ ft. upward. Determine the maximum deflection. | 



MECHANICS of MATERIALS PROBLEMS CURTISSR RT AS BAT VEERING 
Course Be Seely: Arts 118-171 CADETTES 18D-A-126 

18D-1 The structural steel beam in Fiz. 18D-1 is loaded “Shown. Determine 

the maximum deflection in the main span,and in the overhang. Neglect 

the weight of the beam, 

18D-2 Fig, 18D-2 shows a flag asia made by nesting steel tubes and welding 
them together. If the horizontal component of the flag pull at the 

top is 20 lb., determine the maximum deflection of the role, Neglect 

vertical loads and assume an abrupt change of I ut Such jolat. 
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19D=2. 

PROBLEMS MECHANICS OF MATERIALS , peso dass HT ENGINEERING 
Course Bek Seely: Art. 116-121 CADETTES 19D-A—127 

19D-1. A horizontal beam 5 ft. long is fixed at the right end and simply 
supported at the left end. The beam carries a uniform load of 300 
lb. per foot. The cross section or tne seam is snovn in Fig. 19D-l. 

(a) Determine the value of thé reaction at the simple support. 

(b) Write the expression for the slope of the beam at both ends and 
at the mid-point in terms ofw, E, I, +. 

(6) Whut ‘Se the senda fiber stress ia the beam? 

Consider the wing shown in Fiz, 19D-2 to be fixed at the fuselage. 
For the loucing shown, Cceteraine the tension in each odreer wire if 
there are two of them, each carrying half the reaction at 8; and the 
slope of each wire is 3 vertical, 9 lateral, and 1% longitudinal 
(referring to the axes of the airplane). Assume the wires to be 
rigid, and neglect the effect of the lateral couponents of the ‘Flying 
wire iticetate ol on the moment in the spars. 
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MECHANICS OF MATERIALS | PROBLEMS CURTISS-WRIGHT ENGINEERING 

20D—2, 

CTU TVTE EAPO T TTT 

Course B—4 Seely: Art. 131358 CADETTES 20D-A-128 

20D-1. raw complete shear and moment diagrams for the beam loaded as shown 

For the biplane shown in Fig, 20D-2 assume a spanwise lift distribution 
of 60 lb./ft. on the upper wing and draw complete shear and moment 

diagrams for the upper wing. Assume the supports at A, B, C, E, D are 

unyielding and that the wing spars have constant moment of inertia. 
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MECHANICS OF MATERAILS PROBLEMS CURTISS-WRIGHT ENGINEERING 
Course Beli Seelyt Arts. 33-41; 116-131; SADETTES  21D0-4-129 | 

Fig. 21D0-1 shows a 4-motored low-wing monoplane in flight. Each wing 
has four aluminum alloy spars with the cross-section at the root as 
shown in Fig. 21D0-2, Assume the loads to be evenly distributed among 
the 4 spars. 

21de~1, 

For the loading shown, 

(a) Draw complete shear and noment diagrams, 
(b) Determine the maximum fiber unit stress and state where it occurs, 

Assume constant cross-section for agpars, and neglect tre effect 
of the rivet holes, 

(c) Determine the shearing unit stress at a point 2 in. from the top 

on a section where the total shear is maximum. 
(ad) Determine the deflection the wing tip would have if the spars 

were of constant cross-section, and there were no rotation at the 
root (that is, assume the spars fixed at the fuselage) for, 

(a) The motor loads alone, 
(b) The distributed load alone, 
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MECHANICS OF MATERIALS REVIEW PROBLEMS CURTISS-WRIGHT ENGINEERING 

Cuurse Beh Seely Arts 33-413116-131;58  CADETTES 21D-A-130 

Draw complete sucar and uouent Giagruas for the beam shown in 

Fiz, <iDela. _ 

(b). .If the beam is a structural wiuminua section, the properties of 
which are shown in Fig, 21)-lb, determine the maximum compressive 
fiber unit stress in the beam, and state where it occurs. 

(c). Determine the maximum vertical shearing unit stress, and state 
where it occurs. 2 

2LD=22. Determine tiie wuadaua deflection of the beam in Fix. 21D-2, 

21D-3, #), Determine the reactions on the beam in Fixe «lD-3,. 

(b). Determine the shear just to the left of the center support, 
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MECHANICS OF MATERIALS QUIZ 2 (9437) -—S—Ss CURTISS-WRIGHT ENGINEERING 
Course Buy Seoly: Art. 29-41, 58, 16-121 » CADETTES  22BwOZ3~-)32 

| ) [as 

Note: Show all work, including scratchwork » in blue book, Do not copy original 
questions in blue book. Return these questions with blue book. 

1. Draw complete shear and moment diagrams for the beam indicated in Fig. 22D-l. 

2. Determine (a) the aaxiuua fiber unit stress and (b) the maximum shearing unit 
stress at section A. in the wing rib indicated in Fig. 22D-2 for a uniform 
upward load of 48 lb. per ft. along the rib. Assume that the spars give the 
equivalent of simple supports at B and ©, 

3. Determine the left and center reactions of the beam in Fig, 22D-1 if an 
additional support is placed 4 ft. from the left end. 

he A cantilever beam of length L carries a concentrated load P at the free end, 
The moment of inertia of the outer half is I and of the inner half is 2 I. 

Determine the deflection of the free end in terms of P, L, E, and I. 
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MECHANICS OF MATERIALS — QUIZ 2 (1082,3) CURTISS-WRIGHT, NGINESRING 
Course Bek Seely: Art. 29~L1; CADETTES 22D<HU1-132 

58; 116-121; 128-131 

Note: Show all work, including scratchwork, in blue book. Do not copy original 
questions in blue book. Return these questions with blue book, 

1. Fig. 22D-1 shows the cross section of an 8 ft, beam simply supported at its 
ends, Determuine tiie meraiuuia cuceutrated load that the beam can carry at its 
mid-point if the shearing stress is not to exceed 300 p,s.i.e and the fiber 
Stress is not to exceed 5000 p.s.i. 

2e Construct shear and moment diagrams for the horizontal sieht ten AB of the 
beam shown in Fig. 220-2, «. . ten FLY 

3. The beam shown in Fig | 220-3 | is fixed at the right end and simply supported 
at &, 4 concentrated toad of 200 LB is applied at the free end. Determine 
the reaction at A, ~ 

-he & wing rib of a four engine airplane is shown in Fig. 22D-4(a),. For 
convenience, assume a chordwise load distribution as shown in Fig. 22D-4(b), 
Determine the reaction of Spar A on the rib if the rib is assumed to be simply 
supported over the four eae Ag cy he ie St ea Us 
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MECHANICS OF MATERIALS QUIZ 2 (10843) CURTISS-WRIGHT ENGINEERING 
Course Bek Seely: Art. 29-41; 58; CADETTES 22D-HW2~133 

116-121; 128-131 | 

Note: Show all work, including scratchwork, in blue book. Do not copy original 

questions in blue book, Return these questions with blue book. 

1. A continuous beam is loaded as shown in Fig. 22D-1. Determine the reaction 

at A. , 

2.. For the spruce wing spar shown in Fig, 22D-2, determine the maximum value 

of the uniformly distributed load if the maximum fiber unit stress is not to 

exceed 5000 p.sei. and the maximum shearing unit stress is not to exceed LOO peSele. 

3. Determine the deflection of the end C of the aluminum alloy cantilever beam 

in Fig. 22D-3, The moment of inertia of the beam between A and B is .47 in.4 

and between B and C is .18 in.4 

4. Fig. 22D-4 shows a beam restrained at both ends. The moment at B is t of 

the moment at A, Determine the menitude of the moment ot & in terms of P the 

concentrated load on the beam and L the length of the beam. | 
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MECHANICS OF MATERIALS 3 SUPPLEMENTARY NOTES CURTISS=<"RIGHT ENGINEERING 

Course Beh | Seely: Art. 132-139 CADETTES 23D0—-N-135 

UNSYMMETRICAL BENDING OF BEAMS 

(Reference, Seely Chapter XV) 

The flexure formula, f,=My_, has been applied thus far only to beams which 
BEE 9 as ee OR 
‘- ~~. >. take bs 

have a symmetrical cross section, the axis of symmetry being perpendicular to 
the neutral axis. It has also been assumed that the moment due to the loads lies 

in the: plane of symmetry. Under practical conditions it is often necessary to 

build beams which are not symmetrical, or which are not loaded symmetrically. 
Then, the neutral axis is not perpendicular to the plane of the loads, 

Figure 1 indicates the cross section of an unsymmetrical beam. The plane of 
the loads is assumed as indicated and the neutral axis passes through the 
centroid of the section, but is not perpendicular to the plane of the load. An 
arbitrary set of x and y axes through the centroid are indicated for reference, 
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- The flexural stress acting on a small area, a, at a distance yy, from the 

neutral axis is f, and the stress at a distance c from the neutral axis is f, 

If a plane section before bending remains plane after bending, and if stress is 

proportional to strain . 

f 
ae f£ (1) 
y C 

The distance, y,, may be expressed in terms of x and y. From Fig, 5 

Yeo. + % ban e | | (2) 
cos% | 

Vy = VY @oSd- x sind



Then f, = ff (y cose - x sin ) : (3) 

The total force acting on the area a is f,(a) and the moment of the force abou 

the x axis is 
Mm ff, ay 

- cosa - x y sina) (1,) | i
t
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The moment of all of the forces acting on the cross section must be equal to 

the moment of ell of the loads on the portion of the beam beyond the cross section. 

Mcos @ = f cos« > ay* -~ f sink >) axy : (5) 

af we «x,axis or the y axis is a principal axis, the term da x y is equal to 

zero” and 
Mcos6=f I, cos« (6) 

since » a y“ is the moment of inertia, I,, Similarly, if moments ere takon about 

the y axis 
Msin® =-f£ I, sine | | (7) 

| C 
Equation (7) divided by Eq. (6) gives 

sin 0 = I; sin a 

cos © 1, cos 
or , 

tann = «ly tan © : , (8) 

tL | - 

Therefore, if the plane of the loads is verpendiculer to a principal axis © = 0° 

and® = 0°, Then the neutral axis coincides with the x exis and hq. (6) becomes 

ti. £3, | (9) 
Cc 

If the plane of the loads is not perpendicular to a principal axis but makes 

an angle © with it, the flexural stresses may be evaluated from Eq. (7) after the 

angles has been determined from Eq. (8). 

H owever, a more common procedure is to resolve the moment into two components, 

one perpendicular to each of the principal axes, and determine the stress as 

: 
in which M, and M_ are the components of the moment 

x andy are the coordinetes of the point , 

I, and iY are the moments of inertia about the principal axese 

Illustrative Problems 436 and 437, page 329 of Seely show the procedures 

The term £a xy is called the product of inertia. It is equal to zero when the 

axes are principal axes. The principal axes at any point in an area are the axes 

at the point about which the moment of inertia ia a maximum or a minimum. An 

axis of symmetry is always a principal axis. ee 

~
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DIRECTION OF THE NEUTRAL AXIS 

From Eq. (8) and Fig. 1, it is evident the neutral axis will be perpendicular 
to the plane of the loads (@ =x) only when the plane of the loads is perpendicular 
to a principal axis through the centroid (@ = 0°) or when I, = I 

The angle between the plane of the loads and the neutral axis may be far 

different fron 90° if the moments of inertie are appreciably different. For 
example, ina lin. by 6 in, rectangular cross section I, = 16 in.4, ly ss 0.50in.4 
If @ = 10° : | 

tane= =36 (,01746) 
«x = 320 91 3 

DEFLECTIONS 

The resultant deflection of a beam which is subjected to unymmetricel bending | 

will not be in the direction of the loads. The most convenient method of deters 

mining the ceflection is to resolve the logds into components parallel to the 
principal axes andevaluate the deflection for each component seperately by en wr 
approporiate method (conj jugate beam, for exemple). The two component deflections 
may be added vectorially, It will be found that the resultent deflection is 
pe le nditccee teas to the neutral axis, 

CENTER THE SHEAR 
Seely, Chspter XIV) (Reference, 

The flexure formula, f = M y/1, was derived assuming thet the only stress 
perpendicular to the cross section is duc to bending; that there is no twisting 
which will induce sdditionsl stresses. For every straight bean there is e 
longitudinal axis which must contain the plane of the lo:ds if the beam bends 
without twisting, This axis is called the bending exis cr the beam. The inter- 

section of the bending axis with a cross section is called the sheer center, 
The shear center coincides with the centroid only if the cross section has two 
axes of symmetry; otherwise it is not at the centroid. (Note: Fiz, 292 (a) 

and (b) in Seely are incorrect, Fig. 292 (c) and (a) are correct.) 

The shear center of a cross section is found by assuming thet the flexure 
formule is vélid, and eveluating the shecring forces acting in the cross section, 
The intersection of the resultant shesring force with the neutral axis locates 
the shesr center, which will often lie outside of the cross section. For exampley 
assume that 2 channel with the web verticol is used as a crntilever beam with a 

loed at the free end, At any distence, x, from the free end « tensile stress is 

developed in the upper flange and a compressive stress in the lower flange. At a 

Slightly gercater disteunce, x + Ax, from the free end similcr, but sliehtly 

greater stresses cre developed, 
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If a free-body disigram of the section of the upper flange over the length x 
is drewn as shown in Fig, 2(b), it will have a force F on the right end and a 

force F +/\ F on the left end. A sheering forceAF must act along the junction 

of web and flange as shown, to satisfy the force equation of equilibrium in the 
longitudinal direction. The shesring force AF and the resultant of the tensions 
form a couple which is belanced by a couple H (d\x) as indicated, the force H 
being a shesring force also. In the bottom flange a similar shering force in the 
opposite direction will be induced cs indiested in Fig. 3(a). The resultant of the 

oe: aS pea 

. SHEAR 

: v 
oe Es | 

iY 

Figure 3 

two horizontal sheering forces (which form e couple) and the vertical shearing 
force P is a single force Py as indicated in Fig. 3(b). The intersection of Py 
with the neutral axis of the channel locates the sheer center. 

{f the entire channel is to bend without twisting the locd P must lie in a 
plane which passes through the shear center of every cross section. - If the load 
does not lie in thet plane, the bzam will twist end stresses higher than those 
given by f = M y/I will be developed, ie 

PROBLEMS . 

2400-1. 4 single spruce sper 10 in, deep 4 in. wide and 15 ft. long cerrieg the 
wing load in a monoplane. The 4 in. dimension is pzrallel to the wing chord, 
Determine the maximum fiber stress in the spur when the angle ef attack is 12°, 
assuming thet the lift is’a uniformly distributed load of 150 lb. per ft,, and 
the dreg is a uniformly distributed loac of 10 lb, per ft. | 

21,D0-2, Determine the direction of the neutrel axis and the deflection of the 

tip of the spar of Prob, 24D0-1,



MECHANICS OF MATERIALS _ PROBLEMS 3 CURTISS-WRIGHT ENGINERRING 

Course Bay | Seely: Art. 136 CADETTES . 23D~A~136 

/ 

230-1. A section of streamline tubing having the properties indicated in 
Fig. 23D-1 is used to suspend an auxillary gasoline tank from the wing 
of an airplane. If, under a certain wind condition, the resultant drag 
on the tank is 50 1b. at an angle of 30° with the major axis 24 in. below 
the fixed end of the tubing, determine the stresses at each end of each 
of the axes, and indicate the direction of the neutral axis, Neglect 
stresses due to direct loads. 

23D~2. A 2 in. by 2 in. by & ih. structural aluminum angle is used as a 
cantilever beam. Determine the maximum load which may be applied 10 ft, 
from the fixed end if the maximum flexural stress is not to exceed 
20,000 p.s.i, The load is applied parallel to one of the legs of the angle, 
A= 0.9, in.©, ¥ =F = 0.58in. Ymin,= 0639 ine ry = ry = 0,00 ins 

23D-3, The 4-section shown in Fig, 23D-3 is to be used as a simply 
Supported beam on a span of 6 ft., and is to carry e concentrated load of 
1200 lb. in the direction of the YY axis at a distance of 2 ft. from one 
end,, Determine the direction of the neutral axis, 
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MECHANICS OF MATERIALS : PROBLEMS CURTISS-WRIGHT ENGINEERING 
Course B=4 Seely? Art. 132-135  CADETTES 24D—A-137 

2hD—l Each of the sections in Fig. 24D-1 represents the cross section of a 
cantilever beam carrying a vertical concentrated load through the shear 

center -+ the free end. Indicate the direction of the shearing force, 

if any, developed parallel to the long side in each rectangle of the 

section , és illustrated for the channel, 

24D—2. Determine the deflection of the end of the streamline tubing in 

Problem 23D-l. : | 

 _—_ iljlfremtermteen z ; 

TYPICAL SECTIONS AA 

FP 

ca V 

‘w
ha
le
 lo

nti
dla

lad
ade

 

: 

FIG. _€4-D-1/ 



MECHANICS OF MATERIALS PROBLEMS © CURTISS-WRIGHT ENGINEERING - 
Course Buy, Seely? ‘frt. 62-64 CADETTES 25D ~ A ~ 138 

25D-1, The static reaction, R, on the tail wheel of Fig, 25D-1 is 500 1b, 
Determine the maximum stress in the landing wheel strut for a load 
factor of 4. Neglect the deflection of the assembly. 

25D~2. Fig. 25)-2 shows the pilot's seat of an airplane. The section A-A 
3 consists of two 1 in. diameter alloy steel tubes 3 in, thick, Determine 

ee ae © »B2 | 

the maximum vertical compressive stress in section 4A and state where 
it occurs, if the plane is travelling in horizontal level flight with 
an acceleration of 10 ft./ see.*. Assume that the pilot weighs 180 lb. 

and that the resultant forcé of the pilot on the seat passes through 
point B, , is 

~@.OF LANDING WHEEL 

¢. STRUT 
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MECHANICS OF MATERIALS PROBLEMS CURTISS-WRIGHT ENGINEERING 

Course Bey - Seely: Art. 67-72  -‘ CADETTES 26D~A~139 

26D-1. A gusset plate carrying a load of 1800 lb. is held by three 3-in. 
diameter rivets as shown in Fie. 26D-l. 

(a). Which rivet carries the greatest load? 

(bd. GStermine the everagé Sheering unit stress in the rivet carrying 
» the greatest load. 

Fig. 2oD-2 shows a fitting for a wing spar and the pin reaction components 
acting on tne fitting. Determine: 

(a), Vinich: bolt’ carrits the greatest’ Loe dy and: determine: the magnitude 
of the load it carries. 

(b). Which bolt carries the least load, and determine the magnitude 

of the load. 
{ 

(c), The minimum diameter of bolt necessary if the allowable unit 
shearing stress is 12,000 §.s.i. 

(Note: all bolts are to be the same size) 

Fg. 260:7% © 
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ATERIALS PROBLEMS CURTISS-WRIGHT ENGINUSRING 
Course BJ, Seely? Art. 67+72 CADETTES eae 

A spruce column with a rectangular cross section 1 in. by 2 in. is 
4O in. long. Determine the slenderness ratio and the load the column —~ e 
will carry if the ends are assumed to be pinned. 

A steel tube with an outside diameter of 1,000 in, and an ins 

of 0.609 in. is to be used as a piston rod for oper&ting a bomb door. 
Determine the maximum length of tube which will support the design load 

of 7560 lb. Assume pin ends. 

side diameter 

mn 


