[DE CUUONG CHU'ONG TRINH DAI HOC]

BAI TAP LO'N NGUYEN LY MAY-BAI SO 1

PHAN TICH PONG LU'C HOC VA PHAN TICH LU’C CO’ CAU PHANG

Bai 1: Phwong an A:

Cho co c4u may bao ngang nhu hinh 1.Cho biét hé s6 vé nhanh cua co céu
cglit K=1,4; Hanh trinh dau bao (khau 5):H=420; Vi t}ri phlgzong troroc xx cua
dau bao:a=(b+c)/2; Khoang cach tam I,.=a/2.Ty s0 chi¢u dai khau 3 va
khau 4:1.. /1., =0.25; Khéi luong khau 5:m,=65kg; Luc cat P=1300N.Khdi
lurong khau 3: m,=25kg; Momen quén tinh khau 3:J_, =m,(.,)*/12 .B0 qua
khéi lugng va mémen quan tinh ciia cac khau khac.Khau dan 1 c6 chiéu

Zggl (rad/s), (cho n,=150).

quay nhu hinh 1, van toc goéc bang hang: =

Khau dan dang ¢ vi tri s6: 1 (hinh 2).
1) Hay xac dinh cac kich thudc con lai cua co cau: leos @ laey lag s loe-
2) Vé hoa dd co ciu, hoa dd van tdc, hoa dd gia tdc cua co cau ung voi
vi tri d3 cho ctia khau dan.Tinh vén tc va gia tdc ctia dau bao (khau
5).
3) V& hoa d6 lyc cta co cdu tai vi tri d4 cho cua khau dan. Xéac dinh 4p
Iuc khdp dong tai cac khép A va khép D. Tinh luc momen cin bang
trén khau dan 1.
Bai Lam
Ciu 1:X4c dinh cac kich thwédc con lai ciia co cau:
T biéu thirc ctia hé sd vé nhanh:
K_180°+9 K-1ugg =14-1

= =0= =772%180°=30° (Goéc lic 6 cua khau 3:
0
180° — 6 K +1 14+1

goc gitra hai vi tri bién cua co cdu culit).
Tax 6, dung hai vi tri bién cua khau 3. DPat hanh trinh H vao:
Sz = 40— 40 g9 37 (mm).

0 H 0
23in§ Zsing 2sin15

=b=1.=811.37 (mm).
¢ =|CDcos§= 811.37*c0s15°=783.73 (mm).
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b JZF C_ 811.38;783.73 = 797.55 (mm).

N |Aczg:ﬂ2'55: 398.77(mm).

= 1, =0.251.,=0.25*811.37=202.84 (mm).
Xac dinh I,,: Tu A ha AB’ va AB” vudng goc véi hai vi tri bién cua khau
3= e =g =lg =l singz 398.77*sin15°=103.21 (mm).
= 1,;=333.94 (mm).
. 0.42 m
Kh hinh ta chon ty 1€ xich la : 4 = ——=0.0042(—).
1 dung hinh ta chon ty 1€ xich 1a : x4, 100 (mm)

Cau 2:VEé hoa do van toc va gia toc cua co cau:
a)Bai toan van toc:

2, _ 27*150

Tu n,= 150 (vong/phit) = o= 50 =15.7(rad/s).

Ta c6 phuong trinh vén téc nhu sau:

VBS :VBZ +VB3BZ (1)
Trong do:

V., kss 1LCD

— *
B3 = W3 *lep

v, Ve L AB
5r =Va, = )l 5 =15.7%103.21=1620.39(mm/s)

VB:BZ kmm// CD

B3B2

Tir (1)= V& hoa db van t5c.Véi ty xich : z, =282%3% _ 0™ .
20.25 mm.s

Chon diém p 1am gdc.Tix p vé pbﬁ2 biéu dién V; ZV; .Qua b,, v& duong
thang A song song véi phuong cua VB:BZ (song song CD).Trd vé goc p, vé
duong thang A song song véi phuong cua V; (vudng gbéc véi CD).Hai
duong thang A va A giao nhau tai diém b,.Suy ra: pb:biéu dién V;,
b,b, bidu din V,.,, (hinh hoa d van téc).

Tt hoa do van toc ta co :
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pb,= 10.83(MM)=V,, = pb,* 4, =10.83*0.08=0.8664(m/s)= 886.4(mm/s).
b,b, =20.97(MM) = V,,,, =b,b, * 1, =17.11*0.08=1.3688(m/s)=1368.8(mm/s).

Mait khac, ta co: V; = VTD + V:D , trong do:
VZ tjE// XX
=9
£ ="

Theo dinh 1y dong dang thuin: *886.4 =

Vp _CD CD _811.37

- — =\V.= =
CB P cB ® 333.94

<

B3

2153.67(mm/s).

VT; > LCD
o =2153.67(mm/s)

Ta tiép tuc v& hoa dd van tdc.Tir P ta v& b,d biéu didn vV, , tir d v& duong
thang m song song voi phuong V;E (vudng goc voi DE).Tré lai goc p vé
duong thang m’ song song phuong VZ (song song phuong trugc xx). T do ta
suy ra: de biéu dién V. , pe bidu didn V, .

T hoa dd vé& dugc ta suy ra:

de =6.04(mm) =V, . =de* x4, =6.04*0.08 =0.4832(m/s) = 483.2(mm/s)

pe = 27.58(mm) =V, = pe* 4, =27.08*0.08 = 2.2064(m/s) = 2206.4(mm/s)

b) Bai toan gia toc:

- - N N - -
—_ r k

t n —
Ay + Agy —dgz — g, + Ap3p2 + Ap3p2
Trong do:

- -

ag, = ag,Chieu :B —> A
g, =8y = ol =15.7% *103.21 = 25440.23(mm/s?)

-

a‘BZ

—
r

N
r

a Agag,// CD
B3B2 .

aBSBZ 7
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-
N

a5, -la chieu cua Vg, quay 90° theo chieu cua w,

N
agm (chieu cua @, suy tu chieu Vyg;)

V .
agssz =20V g35, = zﬁvsssz =2%* 886347 *1368.8 = 2990.75(mm/32).

CD

-

t 61tB3 1 CB

t _
Aps = &3lcg =7

. |agshuong tu B —C.

Q| VL 886.47

B =0slen = "= 33394
CB )

Ta v& hoa dd van tbc:

= 2352.83(mm/s?).

Chon mét diém ~ lam gbc. Tux = v& zzB; biéu dién a; .Qua b) ve& bZk biéu
dién aEZBZ .Qua k v& duong thing A song song voi ag;z( song song va&i
CD).Tro vé goc r, vé 7zn; biéu dién aES .Qua n,, v& dudng thang A’ song
song voi phuong cua a?Be, (vudéng goéc CB).Hai duong thang A va A’ giao

2 - 3 X - N - 3 X - N
nhau tai diém b;.Ta suy ra duoc : b, biéu dién a,, ,cOn kb, bicu dién aj,,, va

n.b., biéudidn a, .Ta chon ty xich 4, =—25'3414223 = 0-8(mrrnn )

Tir hoa d6 gia toc ta o :
by =30.53(Mm) = &g, = 7, * 11, = 30.53%0.8 = 24.424(m/s)? = 24424(mm/ s)?

N - -

Mat khac: az =ap+ag, +a
Theo dinh 1y dong dang thuan:
a, CD CD_ 81137
- = =ap = Agg =
CB 333.94

= * 24424 = 59342.69(mm/s?) .
. CB
B3

a. a; cung chieu a;
D
ap, =59342.69(mm/s?)
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-

5 |ag, thuong tu D—>E

Aeo V2 678.42
aly = 0ily = —2 = ———— =2268.91(mm/s?)
R L 202.84
agD a, L ED
ag, =7
> la, /l %
E
a. =7

Tir TTvé b,d biéu dién aTD ,turd ve drTed biéu dién al, , tir n, ké duong thang n
song song v4i phuong al, ( vudng goc ED).Tré lai géc 7 v& dudng thang n’
song song vo1 phuong az ( song song phuong xx).Hai duong thang n va n’

cit nhau tai e. vay : % biéu dién a: : n;e biéu dién aED :

Tir hoa d6 gia tc:

e =124.24 = a_ = 7> u, = 70.81*0.8 = 56.648(m/s”) = 56648(mm/s?).
n,e=26.38 = ag, =n,e*u, =8.9113%0.8=7.129074(m/s*) = 7129.074(mm/s?) .

Céu 3: Phén tich lwc trén co ciu.

1)Tach co cAu thanh nhém tinh dinh va khau néi gia:

Nhom IT : khau 4, khau 5, cac khop : khop quay E, khop quay D va khop
truot ndi khau 5 véi gia. Khép cho 1a khop truot ndi khau 5 véi gia va khép
quay D.

Nhom I : khau 2, khau 3, cac khép : khép quay B, khép truot B, khdp quay
D. Khép cho 1a khép quay B va khop quay C.

Sau khi tach hai nhom tinh dinh trén con lai 1a khau din ndi gia bang khop
quay A.

2)Viét phwong trinh cin bang lwc, giai phwong trinh cin bing cho cac
nhom cac nhom tinh dinh:

a)Nhom 11 : 05+G +P 5+B+ R;:O 1)

(Bo qua khéi luong va luc quan tinh khau 4).

Dé giam 4n s cta phuong trinh (1), ta phan luc :

- = - Rn /[ ED - . 3
Ry, = Ry + Ry, (R,, di qua diém D)
R, LED

Lay momen doi véi diém E cua tat ca cac luc tac dung 1€n khau 1:
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> M, (E)=0=R;, =0
Phuong trinh (1) dugc viét lai:

R_;5+ (§5+ P_q)5+ Pt Ry, =0 (2)
Trong do :
RZs Rys L XX
Ros =7
G"S G, L xx
G, = M,.g = 65*10 = 650(N)
P; Pas!l @ (1 x) (P:5 N a: , nam tai trong tam khéu 5)
P, = & M, = 56.648*65 = 3682.12(N)
B P/ xx
P =1300(N) .
R;A =?
Ta v& hoa db luc, sé& tim duoc cac luc con lai.
1300 N
Chon ty xich : = =40 .
on ty Hp =5 (mm)

T hoa dd luc, ta ¢6 :
R, =14.55*40 = 528(N)

RI, =59.57*40 = 2382.8(N)

b)NhGM 1 :R;,+ R}, + G, + g+ Reg =0(3)

(b6 qua khéi luong va luc quan tinh khau 2)

* Pau tién ta tach riéng ting khau : khau 3 va khau 2. Khi d6 khau 2 gém 2
lyc tadc dung 1a : R;, R; :

R; : i qua tim B, chua biét phuong va do 16n.

RZZ : C6 phuong vudng géc véi CD, chua biét diém dat, d6 16n. Gia sir cach
tam B mot doan 1a x, ta 1§y momen cta diém B dbi véi cac luc tac dung 1én
Khau 2 :> Mg /(2)=0< R, x=0=x=0.Vay d¢ khau 2 can bang thi

R; phai di qua tam B= R; vuong goc véi CD (Xem hinh 3).
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* Tinh lwe quan tinh khau 3: P; - diém dat tai tim va dap K, K dugc xéc
dinh nhu sau:

2

| |
2 ms-(ﬂ)2 +m;. =
Iy, = My (lesa)” +Jss _ 2 12 :§|CD :%*811.37 = 540.91(mm)

m,.less m leo
-
2

Trong do :

s,: Trong tam khau 3 (CD)

m,: Khéi lugng khau 3

K: Tam va dap

Js; : Momen quan tinh khau 3

*Tinh ag, : dua vao dinh 1y dong dang thuén :
3 :Ilcc_s:ass ZZIT_CDBaBg = 232233794
P, = M,.a, = 25*29.67135 = 741.78(N)

*Vay ta cé :
R |Ri. LCD, qua B
R,="?

* 24424 = 29671.35(mm/s?) = 29.67135(m/s?)

> [P TN ag;, qua K
P,, = 741.78(N)

53 Gl 1 xx, qua S,
G, =m,.g = 25*10 = 250(N)

R—;a R, TV R,,, qua D
R,, = Ry, = 2382.8(N)

=N
—

Rey Rys qua c
Ros =7
*Tinh R,, :

Lay momen tat ca cac lyc tic dung 1én khau 2 va khau 3:

Z M (2,3) I(C)=0< R,3.h + Pq3.h2 +G;.h; —R,.h, =0 (4)
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Cac gia tr1 : hh,,h;,h,, ta tinh duoc bang cach do truc tiép trén hinh vé&
h, =189.4*0.0042 = 0.79548(m) = 798.48(mm)

h, =125.45*0.0042 = 0.52689(m) = 526.89(mm)

h, = 21.11*0.0042 = 0.08866(m) = 88.66(mm)

h, =lcg =333.94(mm)

autocad . Khi do ta co :

Tu (4):
Ryshy + Psh, +Gsh;  2382.8*798.48 + 741.78*526.89 + 250 * 88.66
h, 333.94

=Ry, = =6934.23(N)

Pé tim luc st , ta v& hoa do luc.Véi ty xich: u, = 2—20 =125

Va ta suy ra dugc : Ry, =30.49*125=23811.25(N), va co chiéu nhu hinh v&.

3) Tinh momen cén bang trén khéau dén :

Lay ty xich : u, = 0'11%3;21 =0.05548

> M [(A) =0 Ryuh—M, =0=> M, =R, =6934.23*42.33*0.05548 = 16284.82(N)

Trong d6 : R, N R, R,, = R, = 6934.23(N).
h do duoc truc tiép trén hinh autocac,
h=42.33*0.05548=2.348(m).



