F320,53tm

Static Force Analysis

Fs320,3

Link 4

12

z Mp, = 0 = T4 + a4c05014F35in0,3 — a45inf4F3c0s60,3 = 0

T14_ + a4F35in(913 — 914) =\
M = a;F;sin (HF]. — Hai)

Th4
a,Sin(014 — 013)

F3:
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F320,53tm

Static Force Analysis

F320,3

Link 3
No equation!
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F320,53tm

Static Force Analysis

F320,3

Link 2

z My, = Tiz + a;Fssin[(613 + 1) — 015] =0

—Tiz + ayF3sin[(813 + )02 = 0
Ty, = —ayF3sin|(6013 + 7)0;;]
Only two equations of equilibrium!
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Static Force Analysis

Quick Return Mechanism:

Known F,, determine T,, for
every position.

Link 5 is 2F
Link 2 is 2F+M
Link 3 is 2F

dg

‘EFH6
ME 301 Theory of Machines I

See also Example 6.1 (Please scroll down).



https://ocw.metu.edu.tr/pluginfile.php/6467/mod_resource/content/6/ch6/6-2.htm

Static Force Analysis

Quick Return Mechanism:

Fy320,,-1/2
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Static Force Analysis

Quick Return Mechanism:

Fy320,,-1/2
A

S bodies: 2: 2F+M, 3: 2F, 5: 2F; 7 Equations Mm\a 2
Unknowns: G, My6, Fs, Fuz, G145, G4, Tip (7) Ge e
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Static Force Analysis
Link 6: o

C
ZFX:O_)_F16+F5C05015:0_)F5 | 9_06

. G16 1:4‘16
z Fy =0- G16 =+ FSSlTl915 =0- Gl6 <
ZMC =0 - Mg —agFi6 =0 > Mg
Alternatively
Fs26,; c

ZMc:0*d6G16—a6F16:0—>d6 o6

:el\

dd |26
(M6 = dgG16) Gie [ e
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Static Force Analysis

Link 4:
T
Z MBO =0- a4F55in(015 — 014) + S43F435in (014 + E — 914) =0- F43

I
Z E. =0 - G4~ + Fscos(045 + m) + Fy3cos (914 + E) =0 - Gy~

T
z Fy =0- G14y + F5Sin(915 + 77:) = F4_3$in (914 = E) =0- Gl4y B 1;‘54915—'_7'5
G4}
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Static Force Analysis

Link 2 (2F+M):
Fu346,4-1/2

) T
ZMAO =0- le + a2F43Sln (014 — E — 012) =0- T12

Fo340,,+t7/2
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Static Force Analysis

Pneumatic Press (Textbook
Example 5.2):

Known F,, determine the
pressure force, P, of the piston
for every position (i.e. sp3 . <

S23 < Sp3._ ).
Links 2 and 3 together form 2F
Link 4 is 2F
Link 5 is 2F

See also Example 6.2 (Please scroll down).

Figure from the same source.

ME 301 Theory of Machines I


https://ocw.metu.edu.tr/pluginfile.php/6467/mod_resource/content/6/ch6/6-2.htm

Static Force Analysis

Pneumatic Press (Textbook
Example 5.2):

S16 = 378.18 mm
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Static Force Analysis

F,23m/2-0,s

Pneumatic Press (Textbook
Example 5.2):

F,231/2-0,5 Fs401577/

—>Q B

F,2m/2-0
Fos8 otn/3 5™ 270

|
I
Fs40,5-n/2 :
I
& é’iew
Mo = 0 6| Gis
0,- defined in an awkward way! TFm \F54915+n/2
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Static Force Analysis

Link 6: FS‘{B"‘/ 2

sz =0—>F16+F55in(015—g) =0- Fs M16=O< \é%,m

TFM
I3

F, = 0 > Gy + Fscos (63 _E) — 0> Gy

ZMCZO_)M16:O

ME 301 Theory of Machines I



Static Force Analysis

F,23m/2-0;s

——>0B
P20,

Fe20,5tm/2

Pin at B:
31 s )
E. =0 — Pcos6, + F,cos - = 014 | + F5cos (915 — E) =0
> — P; F4-
, - (3m _ T
2 F, =0 — Psinf;, + Eysin| — — 014 | + F5sin (815 — —) =0
2 2 )
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Static Force Analysis

Principle of Superposition:

The effect of forces is the sum (vector sum whenever
applicable) of effect of each individual force considered
separately.

 Load torque increase by a factor increases the driving
torque by the same factor.

 Change in weight of the members during design stage
may be considered separately.

 Influence {factors, considering unit loads may be
calculated once and used under changing conditions.
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