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1. Slider crank mechanism (1, 2, 3, 4)
Consisting of a piston, links, crankshaft,
and cylinder block, and can transform the
reciprocating motion of the piston into
continuous rotation of the crankshaft.

2. Cam mechanism (1, 5°,6) The cam,
tappet, and cylinder block are composed
to transform the continuous rotation of the
camshaft into regular intermittent .
movement of the tappet

3. Gear mechanism (1, 5,4’) Consisting
of the cylinder block and gears on the
crankshaft and camshaft, maintaining a
certain speed ratio between the two shafts.
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F=3n— (2P, +Py) =3x5— (2x7+0) =1
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F=3n— (2P, +P,) = 3x3— (2x4+0) =1
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C4k A 8 4A4%4% (composite hinges) B
% -F9HR &<k g Wi & (local DoF) 13

4, YW -FHFATE &, FAEEY

% (virtual constraint)

n=7
PL:9
PH:1

F=3x7—(02%x9+1)=2
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F 7 B &4 %% (composite hinge)

% F2H B <R g i E (local DoF)

1, 9A£DFD’ & A $35-F4T 69 %3 81,
B 12 B # & (virtual constraints)

n=7
P, =9
PH:2

F=3x7—-(02%x9+2)=1
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(1) &k KR J Omax = 200MPa, 5/ B 71 Omin = —50MPa, I & 77
— O 200 — (=50
o, = Omax — Omin _ ( ) — 125MPa,
2 2
EXVy
o + o 200 + (=50
G, = max T Omin _ ( ) — 75MPa,
2 2
P& IR AFAE
_ Omin _ —50 .
T R
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X %m0 = 750MPa, M A

[(Ko)p + Yolos — 20-y  [1.4118 + 0.2069]x750 — 2X350

[(K,)p — Yslos B [1.4118 — 0.2069]x750 = 05688 >
HIVER A EALOAD RIKA
(2) & (1) PETRRIELEH
_ + 350%(125 + 75
5, = 1%t om) _ ( ) _3646MPa

= (K))p0qa + Wyo,,  1.4118x125 + 0.2069%75
(3) #EX (2-1) , C4RER Ho, = 364.6MPa, 4 M4 ZK[S] =15, WEARAH

(o] = or 364.6 — 243 {MP
T T s T e
X Fr R KM F O = 200MPa, N

Omax < [0]
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HAEX (2-11) , e4(Ky)p = 1.4118, ¢, = 0.2069, o_, = 350MPa, o, = 125MPa, o, =
75MPa, W+t F %4 7 #

. 0_1 . 350
"~ (K,)pog +Ys0,, 1.4118x125+ 0.2069%75

X Fn P R 4 F (S]] = 1.5, 0

S, = 1.82

Sy > [S],
B AR A
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(1) The amplitude component:

Omax — Omin _ 200 — (=50)

Oq = > = > = 125MPa,
and the midrange component:
o + O 200 + (=50
o, = max min _ ( ) — 75MPa,
2 2
The stress ratio:
Omin _ —50
= ) ) —0.25
" e 200
The fatigue stress-concentration factor: (f 7 & P % %)
k 1.2
(Ko)p e;8  0.85x1

Then the fatigue diagram can be drawn.
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Then analyze the position of the working stress state point. Since o, = 580MPa, o_; = 350MPa,
then

_20_4—09 2x350—-580 0.2069
Vo = oo 580 e
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[(K,)p + ¥s]os —20_1; [1.4118 + 0.2069]X750 — 2x350

Since g, = 750MPa,

[(K,)p — ¥glos [1.4118 — 0.2069]x750 r
Therefore, the working stress state point should be within the OA’D’ area.
(2) According to the fatigue diagram obtained in (1), the fatigue limit
o_1(0oq + 0 350%x(125+ 75
o, 1%+ om) _ ( ) _3646MPa

= (K,)p0q + W0,  1.4118x125 + 0.2069%75

(3) According to Eq.2-1, since o, = 364.6MPa, the factor of safety [S] = 1.5, then the

allowable stress

(o] =2t = 3%%C _ 543 1mp
o] = 51 15 : a,
Omax = 200MPa, then

Omax < o]

Therefore this part is safe.
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According to Eq. 2-11, since (K;)p = 1.4118, ¢, = 0.2069, o_, = 350MPa, o, = 125MPa,
o, = 75MPa, then the safety factor:

0_1 350

S = =
o T (K,)p04 + Weom, 1.4118x125 + 0.2069X75

= 1.82

The allowable safety factor [S] = 1.5,
Sy > [S],

Therefore, this design is safe.



