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1. (104 & AL & B XA B W EAFAA KA (a<b<ce<d) .
Please determine the type of the planar four bar linkage. (a<b<c<d)

Double crank X g 1 HL44 B. Double rocker W # #F AL 44
Crank rocker /¥ AT HL44  D. Slider-crank B A% 7& 3% ALY
Crank and oscillating block mechanism B 17 #Z 3% HL.44

Double rotating block mechanism ¥ # 3% #L.44

Double slider mechanism 3 & 3 AL

Oscillating guide bar slider # 54 5 #/F 38 S AL A
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1. (104 & AL & B XA B W EAFAA KA (a<b<ce<d) .
Please determine the type of the planar four bar linkage. (a<b<c<d)

Double crank X g 1 HL44 B. Double rocker W # #F AL 44
Crank rocker /¥ AT HL44  D. Slider-crank B A% 7& 3% ALY
Crank and oscillating block mechanism B 17 #Z 3% HL.44

Double rotating block mechanism ¥ # 3% #L.44

Double slider mechanism 3 & 3 AL

Oscillating guide bar slider # 54 5 #/F 38 S AL A
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2. (40 o) WA Z BT % M5 H KW,
B £ ATIE T,

BAMERU— RO TR ERXREHHHEEL &%,

Mechanisms or linkages are made from many parts, and each part is connected to another through

some joints, producing relative motion.

(1) (10 &) FRBA 42 F 5 & E A KE,

HALGH B o E i E A

FAiE—Am KA E & — P

Explain what the higher joint pair and lower joint pair are in a linkage and derive the equation for
calculating the degree of freedom of a common planar linkage made with K links.

(2) (10 49 FLHwEFREERN
MHEFEE, FRBE. Eht2 5
B, AHEIAGRTHRHETARE, #
BN LEIRN AT 2 HEEHTA
#®,

Draw the schematic diagram of the following
pump, identify the base link and driving link,
specify if the driving link can have full-cycle
rotation, and explain why the driving link
needs to rotate in full-cycle in engineering
practice.

(3> (10 ) FREZAAM FHHA I
AL, 45 A WA LA AT AL
H, WATURESREFNAN, FEZWEwEE 2B AkEAN,

Identify two four-bar linkages based on this pump, identify which one can be viewed as a common
planar four-bar linkage and which one can be viewed as an equivalent four-bar linkage, specify
how the motion is transmitted between these two linkages.

(3) (104 Wit HFZAM B EH A BT HLE, HAKE. FENKE.

Calculate the degree of freedom of this mechanism with calculation process and identify the
number of lower and higher joint pairs in this mechanism.
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(2) (10 ) FLFwEFrREERW
WM EE, FEER. E3040 7
ML, HHEF e TRETAEL, #
BAN L EIRMAFY EAHFERTA
#o

Draw the schematic diagram of the following
pump, identify the base link and driving link,
specify if the driving link can have full-cycle
rotation, and explain why the driving link
needs to rotate in full-cycle in engineering
practice.
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(3) (10 4 FEHERHZNE FHH AT =
FEALA, 38HAT U EEF FEEAFN ;
M, WANTUBEESERTAANY, AEIAEFHNERLELIMF2RIZIN,

Identify two four-bar linkages based on this pump, identify which one can be viewed as a common
planar four-bar linkage and which one can be viewed as an equivalent four-bar linkage, specify
how the motion is transmitted between these two linkages.
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(3) (104 wHEZIHE HEFEHITHIE, AHKE. Sl E.

Calculate the degree of freedom of this mechanism with calculation process and identify the
number of lower and higher joint pairs in this mechanism.



ME311 #u, &+t | Quiz 1/3 | #H/EiE 15

@I LA R B " ) E é fé; )
——— (3 T & IE#
@AM B A A 2 &
o EHMA AR B -ZHI NG Y REI = mh A hE

F=3n—QP,+Py)=3(N—-1)—-2P,— Py (3 éy\) %Hji+ﬁﬁ_ﬁ

c E—AFERAAT, BHN S, BERRE, LREAEH LK,
BPn=N-1

o XREHMMALERBRENINZAT, LAYELKA 3, TCNAEHaEEA =3 =3 h) E’
R, U AR A A AR RS T (4 ﬁ-]\) /%n H:,l ’f& EIJ . "% élj é’\’ # y=—=4

o BT @A PRSI BA ) P A, BAIGHA A Py A, MU A
B @RI N L RE S 2P, + Py

n=4 (2)
[11215 (2)

F=3n— (2P, + Py)

= (4)




3. (60 ) H—REAALWNEHZEEHLTN /. CHEHTNHWFHN A 6,=200MPa,
K 118 6,=100MPa, MR HHE K Z IR 6,~800MPa, 06..=500MPa, /&R K 6=750MPa,
FHNHEFREEK K~125, RTEHK ¢~0.625, XEHREBEREK p=1, HL4ZK[S]=1.55.

The average stress of the bending variable stress cn,=200MPa and the stress amplitude o.=100MPa.
The bending fatigue limit of the part 60=800MPa, 6.1=500MPa, the yield limit 6,=750MPa, the
stress concentration coefficient of the part K~1.25, the dimensional coefficient £,~0.625, and the
surface condition coefficient f=1.

(1D ) BBEA2ETEEE. EXET. HEEF, =FoAF LK.

Explain what is working load, nominal load, computing load, and their characteristics.

(2) Q0 2 BBHLRENA, HAMERFEEN, BRARHREREK, 277
25 Ko

Explain what variable stress is, when it is generated, what are their types and characteristics.

(3) (10 ) WERE A FHEENABTIE r, ALREERENATEE, BEH
t AHUARI T BB R 1B SR AFAE R RAEE 5 M Bk

Calculate the cyclic characteristic 7 of this variable stress, draw its schematic diagram, explain
why we use this metric to describe a machine’s motion characteristics.

(4) Q14 FUHHHRBUFEHCREE RS, HLRETHMRREAE.
Calculate the safety factor of this part and check if it is safe, draw the part’s ultimate stress diagram.

(5 (104 BELFHEAER BEAR , ZWEELE, ov=T750MPa, FRZ
FHRERA.

Assume that this part is replaced by cast iron (brittle material) with all other parameters unchanged
and oy = 750 Mpa, calculate the safety factor of this part and check if it is safe.
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(2) (10 ) MBEH2ZEMA, HTLHEFEZNA, RMNARTREMREK, 2407

25 Ko

Explain what variable stress is, when it is generated, what are their types and characteristics.
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3. (60 ) H—RAALWNEHZEEHLTN /. CHEHTNAHWFHN A 6,=200MPa,
K 118 6,=100MPa, MR HHE K ZH IR 6,~800MPa, 06..=500MPa, /&K% K 6=750MPa,
FHNHEFEEK K~125, RTEHK ¢~0.625, XEHREREK p=1, HL4ZK[S]=1.55.

The average stress of the bending variable stress c,=200MPa and the stress amplitude o.=100MPa.
The bending fatigue limit of the part 60=800MPa, 6.1=500MPa, the yield limit 6,=750MPa, the
stress concentration coefficient of the part K~1.25, the dimensional coefficient £,~0.625, and the
surface condition coefficient f=1.

(3) (10 &) WEZE A FNENABHIFAE r, FLFEEREEATEE, BEH
P AR T B 62 ] 78 2R AP A R RAEIZ 3 1 BE

Calculate the cyclic characteristic » of this variable stress, draw its schematic diagram, explain
why we use this metric to describe a machine’s motion characteristics.
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BEERRE., Wit FEfRt &R T UEHE R AR VBN ENRITT A
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3. (60 ) H—REAALWNEHZEEHLTN /. CHEEHTNHWFHN A 6,=200MPa,
K 118 6,=100MPa, MR HHE K Z IR 6,~800MPa, 06..=500MPa, J& K%K 6=750MPa,
FHNHEFREEK K~125, RTEHK ¢~0.625, XEHRE LK p=1, HL4ZK[S]=1.55.

The average stress of the bending variable stress 6,=200MPa and the stress amplitude o.=100MPa.
The bending fatigue limit of the part 60=800MPa, 6.1=500MPa, the yield limit 6,=750MPa, the
stress concentration coefficient of the part K~1.25, the dimensional coefficient £,~0.625, and the
surface condition coefficient f=1.

(4 Ql14) FHEHRBUIHEZEZE, ALHETHRRE A E.

Calculate the safety factor of this part and check if it is safe, draw the part’s ultimate stress diagram.
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3. (60 ) A—RALeNFEHXTHEN . CATHEN NN FHNA 6,=200MPa,
L7118 0.~100MPa, ###IHE K % %R 00=800MPa, ¢.,=500MPa, JE KRR 0,~750MPa,
FUNAEFREK K~125, RTEK 60625, RERASREK =1, BE4LZK[S]=1.55.
The average stress of the bending variable stress 6m=200MPa and the stress amplitude 6.=100MPa.
The bending fatigue limit of the part 60=800MPa, .1=500MPa, the yield limit 6,=750MPa, the

stress concentration coefficient of the part K,~1.25, the dimensional coefficient £,~0.625, and the
surface condition coefficient f=1.
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3. (60 ) H— A ALNEHZXEGHTN . CHEHMTENANTFANY 6n=200MPa,
N 7118 0.=100MPa, R HHE K ZH IR 60=800MPa, 0.,.=500MPa, /& RK#%IF 6~750MPa,
FUNAEFEEK K~125, RTEEK 0625, RERAZK p=1, BZLZHK[S]=1.55,

The average stress of the bending variable stress 6m=200MPa and the stress amplitude 6.=100MPa.
The bending fatigue limit of the part 60=800MPa, .1=500MPa, the yield limit 6,=750MPa, the
stress concentration coefficient of the part K,~1.25, the dimensional coefficient £,~0.625, and the
surface condition coefficient f=1.
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3. (60 ) H—REAALWNEHZEEHLTN /. CHEEHTNHWFHN A 6,=200MPa,
K 118 6,=100MPa, MR HHE K Z IR 6,~800MPa, 06..=500MPa, J& K%K 6=750MPa,
FHNHEFREEK K~125, RTEHK ¢~0.625, XEHRE LK p=1, HL4ZK[S]=1.55.

The average stress of the bending variable stress 6,=200MPa and the stress amplitude o.=100MPa.
The bending fatigue limit of the part 60=800MPa, 6.1=500MPa, the yield limit 6,=750MPa, the
stress concentration coefficient of the part K~1.25, the dimensional coefficient £,~0.625, and the
surface condition coefficient f=1.

(5) (104 BERLFEHHAFR REAF , ZUEKTFE, oo="T750MPa, HFRH
ThEEREE,

Assume that this part is replaced by cast iron (brittle material) with all other parameters unchanged
and o, = 750 Mpa, calculate the safety factor of this part and check if it is safe.
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3. (60 ) H—REAALWNEHZEEHLTN /. CHEEHTNHWFHN A 6,=200MPa,
K 118 6,=100MPa, MR HHE K Z IR 6,~800MPa, 06..=500MPa, J& K%K 6=750MPa,
FHNHEFREEK K~125, RTEHK ¢~0.625, XEHRE LK p=1, HL4ZK[S]=1.55.

The average stress of the bending variable stress 6,=200MPa and the stress amplitude o.=100MPa.
The bending fatigue limit of the part 60=800MPa, 6.1=500MPa, the yield limit 6,=750MPa, the
stress concentration coefficient of the part K~1.25, the dimensional coefficient £,~0.625, and the
surface condition coefficient f=1.

(5) (104) BRLFrHAFER REAR) , HMEELE, ov="T750MPa, HFRE
ThELELE,
Assume that this part is replaced by cast iron (brittle material) with all other parameters unchanged
and o, = 750 Mpa, calculate the safety factor of this part and check if it is safe.

o_q 500
(8pts) = 00 = 1.5 < 1.55 = [S] (2pts)

Sy = p 5
(K5)p0a + "0 2 X 100 + =5 X 200
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