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 Sketch the kinematic diagram
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 Sketch the kinematic diagram
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* Calculate the degree of freedom
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* Calculate the degree of freedom \
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* Calculate the degree of freedom l P ¥
CRFEARAAGE, BAEHYE

6 AA IR i e —A R B WA

W s M =8, P, =11,P, = 1

A B
HF=3n—2P, — Py =1 BEHamE =

* The roller has local degrees of freedom

and should be considered as welded Pty R A
together with the movable member 6 to o
calculate the degrees of freedom. In the i< %@M ; bty
figure, the number of movable ’ |
members 1s n=8, P, =11,Pb=1. ° = ¢
Therefore, F = 3n — 2P; — Py =1 g oo e
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* Try to calculate the degrees of a:o j;o
freedom. Identify if there are any

local degrees of freedom, composite
hinges and virtual constraints on the
diagram.
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* Try to calculate the degrees of a:o C Sa;o D
freedom. Identify if there are any A "

local degrees of freedom, composite
hinges and virtual constraints on the

dl agram. T 0 ) AR S b R T

B 4 R

s MM AEBEFH T, F
A AF LA XA 4
FEBMBERFLL, do
F A5 BAT F 2L b
A&, MAFFA—AE

@ N 2 (Ey o E o = 24 *
, : LA, Bl
p vgl . B 3] A 20 2 ) A FRH 2
B AT T S mAAe
2 -

L4 A ﬂlb \’?:5 Vg 2
A B, BB B 5] LA o FLT fo}\bﬁ
= ALK 29 T A ) P 89 5 BB EE RS
Y RMEL, Ppaftastias) SEARER T3] NG 24 R
B AT EA, Bma 75[,5 9’]*
#yiEHh I B R B 2 RAE R, e
o R B3 AR 0 R A M LB B ik AR A R RIRBAR
w8, xRN AN E 4R B 1-10 775 MR 49 SR MR FR 4 #

B1-8 HFEE



AR IZ | 013 M XH B | A A £

HW 01.3

© NI H B AU AT B W B
%ﬁ%ﬁamﬁ\gé&

Aol YR, THAK LR

* Try to calculate the degrees of
freedom. Identify if there are any
local degrees of freedom, composite
hinges and virtual constraints on the
diagram.

a»( a>o<

s LA AR E, A B RE,F 4 F % &34k,
HEAH R XINEHNMM, A 4MEE, A0 AFaEl,

AREAL1, B

F=3n—-2P, —Py; =3x3—-2x4—-0=1



PR | B015 MR A3 | A% 5% 0

HW 01.3
* X BT A B R

%ﬁ%ﬁamﬁ\gé&

Al YR, THAK B

* Try to calculate the degrees of 3:0 j;o
freedom. Identify if there are any

local degrees of freedom, composite
hinges and virtual constraints on the
diagram.

* There are no compound hinges and local degrees of
freedom. There are virtual constraints at A, B or E, F due to
constraint symmetry. There are 3 active components, 4 low
pairs, 0 high pairs, and 1 degree of freedom, that 1s:

F=3n—-—2P, —P; =3%X3—-2%x4-0=1



PR | £013 HUm kit 29 | 1F Ak !

HW 01.4

o Tl X MM HF A A oy =500 MPa, o, = 1000 MPa, ¢, = 800 MPa,
1) X3 pudp) 6] 1% A 69 B AR 7 AR 7 B
2)  HEMAER R R, REIENFETRE S, AN AFEFFREr=03, T/ RE
7] Omax = 800 MPa, R ARME & F R ky, =149, B RT 2K
& =083, KBRIAK L=1, M EmBFALEZE FIFE /RS SR
X5 AR A
3) HBFiZEMGRERTEHEER,

* The mechanical properties of a certain steel material are known as: o_; = 500 MPa, g, =
1000 MPa, g, = 800 MPa.

1) Draw a simplified fatigue limit stress diagram for the material based on proportional
values.

2) A part made from this material is subjected to non-symmetric cyclic stress. The
characteristics of the stress cycle are r = 0.3, the working stress is 0,,,x = 800 MPa,
the effective stress concentration factor of the part is k, = 1.49, the size factor of the
part is £, = 0.83, and the surface condition factor is f = 1. Indicate the working
stress point and corresponding limit stress point on the diagram under simple loading
conditions.

3) Determine whether the strength of the part meets the required standards.
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O TAE RS B Mg A AR,
Omin = TO0max = 0.3X800 MPa = 240 MPa
Omax ~— Omin . 800 — 240

0y = MPa = 280 MPa

2 2
0, + O 800 + 240
Oy = —— z — = z MPa = 520 MPa
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* The mechanical properties of a certain steel material are known as: o_; = 500 MPa, g, =
1000 MPa, g, = 800 MPa.

1. Because the material 1s a plastic material, the limit stress diagram is represented by the
om — 04 limit stress diagram. Determine the coordinates of each point on the limit

stress diagram polyline ABS: A(0,0_), S(g,0) and B (62—0, %), which are A(0,500),

B(400,400) and S(1000,0). Connect the straight line AB and the oblique line from
point S at an angle of 135° to the horizontal axis, which intersects at point E. Then the

polyline ABES is the limit stress diagram.

A(0,500)
B(400,400)
E
d4 M
i M_~T(520,280)
© a4 Fatigue safety
I B(400,222.8) E
e S -
~ — Shaping the Safe Zone 135°
0 U v v T T T T T a’,,,
ool2 . $(1000,0)
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* The mechanical properties of a certain steel material are known as: o_; = 500 MPa, g, =
1000 MPa, g, = 800 MPa.

2. Draw the allowable limit stress diagram of the part. According to the life
coefficient Ky = 1.0, the material is corrected for the limit stress. The coordinates
of the point A'corresponding to point A are (0, %), where K, = :;‘ﬁ, which is
A'(0,278.5) after substituting the data. The coordinates of the point B’

corresponding to point B are (K"; Ly 1{2’\1’{ 00), which is B'(400,222.8) after

c
substituting the data. No correction is required for point S. The line A'B’

connecting the original SE line intersects at point E’, then the allowable limit
stress line diagram of the partis A'B'E’S.

Ca

A(0,500)
B(400,400)
E
44 M
i M_~T(520,280)
© a4 Fatigue safety
I B(400,222.8) E
e S -
-~ — — Shaping the Safe Zone 135°
0 T T T Om
ool e 100 5(1000,0)
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* The mechanical properties of a certain steel material are known as: o_; = 500 MPa, g, =
1000 MPa, g, = 800 MPa.
3. Determine the coordinates of the working stress point M.
Omin = TO0max = 0.3X800 MPa = 240 MPa

o — Omi 800 — 240
max o MPa = 280 MPa

Oq =

2 2
0, + Oy 800 + 240
Oy = —— z — = z MPa = 520 MPa

So the coordinates of the working stress point are M (520,280). According to the simple
loading condition, the line OM passing through the origin O intersects A'B'E’ at the point
M', which is the limit stress point. Point M falls outside the fatigue safety zone OA'E’, and

the part suffers fatigue failure.
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