Co hoc may TS Phan Tan Tung

Chwong 8 CHI TIET MAY GHEP

1. Khai niém chung

« Mobi ghép c6 thé thao dworc hodc khong thao dwoc

« Ghép 2 hoic nhiéu chi tiét voi nhau, truyén mémen va lwc
2. Moi ghép then va then hoa

2.1 Moi ghép then

Cdéng dung: truyén mdédmen xoan cho moi ghép truc vé&i banh rang, banh
dai, banh xich, banh vit ....

Phan loai:

« Then ghép I6ng: then bang, then ban nguyét, then dan huwéng
« Then ghép cang: then ma sat, then vat, then tiép tuyén

Pac diém:

« Két cau don gian, dé thao lap, gia thanh thap

« Do lam ranh trén truc nen gay tap trung rng suat, lam yéu truc



Co hoc may TS Phan Tan Tung

2.1.1 Then bang (then ghép 16ng)

e truyén mémen xoan, khéng
truyén lwc doc truc

 mat lam viéc la 2 mat bén

* ¢6 thé diuing 2 then (cach nhau ' Key
180°) hay 3 then (1209)

« chon then theo tiéu chuan theo
dwong kinh truc

Keyseat

}

L

0 B End Mill on Vertical
Milling Machine

{a) Profile keyseat

+
- +
Key Cutter on Horizontal 2
1Py Sled rammer Keyseat Milling Machine

=y =




Co hoc may TS Phan Tan Tung

Tiéu chuan then bang

Bores and keyways complying with ISO R773 - 1969

Shatt @ Width | Height | Depth | Toler. | Depth | Toler.
D bJss h t| .ﬁh tﬂ ﬁ'lz
10 to 12 4 4 25 | +0.1 1.8 | +01
w 12 W 5 5 3 | +01 23 | +01
w T 22 6 6 35 | +01 28 | +01
o - o 8 7 4 | +02 33 | +02
‘30, 38 10 8 5 |+02]| 33| +02
b w3 12 8 5 |+02| 33 |+02
o A8 80 14 9 55 | +0,2 38 | +02
. 50, 58 16 10 6 |+02| 43 | +02
.‘.u— 58, 65 18 11 7 +0.2 44 | +02
( N T ‘4;‘““‘ " 65 . 75 20 | 12 | 75|+02| 49 |+02
w 75, B85 22 14 9 |+02 54 | +02
. B85, 95 25 14 8 |+02]| 54 |+02
\ n 95 " 110 28 16 10 + 0,2 6.4 + 02
: : » 110 ,, 130 32 18 1 +02 74 | +02
Eﬁ/’éé‘i/éfﬁfj o » 130 ,, 150 36 20 12 |+03| 84 |+03
w150 ,, 170 40 22 13 |+03] 94 |+03
13 w170 ,, 200 45 25 15 | +03| 104 | +03
» 200 ,, 230 50 28 17 | +03| 114 | +03
w230 ,, 260 56 32 20 |+03]| 124 | +03
» 260 ,, 290 63 32 20 |+03| 144 | +03
w290 ,, 330 70 36 22 + 03 154 | +03
» 330 ,, 380 80 40 25 +03]| 174 | +03
» 380 ,, 440 20 45 28 +03 174 | +03
,, 440 ,, 500 100 50 31 +03]| 195 | +03




Co hoc may TS Phan Tan Tung
Tinh then bang

- Dang hong: cat va dap

e Chi tiéu tinh: oy < [Gd] T¢ S [Tc]
e Cong thurc:
Kiém tra irng suat dap
F 2T
ot <|oy]

Ctxl dxtyx| T

V&i | 1a chieu dai phan tiép xuc cua then

Chieu dai phan tiep xuc cua then
2T

dxt, x|oy ]

| >

ng suat cat Chiéu dai phan tiép xuc cua then

F 2T T
= — <
e el “brdxl el ' o dx[r.]

Chon | I&n nhat trong 2 gia tri trén



Co hoc may

TS Phan Tan Tung

2.1.1 Then ban nguyét (then ghép long)

e truyén mémen xoan, khéng
truyén lwe doc truc Tf

 mat lam viéc la 2 mat bén

« chon then theo tiéu chuan theo
dwong kinh truc

e thwong str dung cho truc hinh cén

Tinh then ban nguyét giong then bang

|-—Huh engin—]

- |

Vi
|

.

2.1.3 Then vat (then ghép cang)

e truyén mémen xoan va lwc doc truc
e |lam viéc mat trén va dwéi

e chon then theo dk truc

* phai dung Iwc ép (déng) vao

e thworng lap & dau truc

—

(¢) Gib head taper key

W‘I—B—-I




Co hoc may

TS Phan Tan Tung

Tinh then vat

 Dang hong: dap mat trén (dwéi)
.+ Chi tiéu tinh: o4 <[oy]

e Cong thurc:

Phan lwc trén bé mat tiép xic phan bo theo
hinh tam giac

Can bang mdédmen xoan

F, xb 6T

T = -I-fXFnXd — Fn:b+6fd
Kiém tra irng suat dap
F 12T
" o]

Oy = = <|o
05bl Ib(b+6fd)

Vé&i | 1a chiéu dai phan tiép xuc cua then




, TS Phan Tan Tung
Co hoc may

2.1.4 Then tiép tuyén (then ghép cang)

DIMENSIONS OF TANGENTIAL KEYS AND KEYWAYS
All dimensions in milimetres

Shaft - Keyway Key Keyway Key

; Dia Height Width Radius Chamfer Dia Height Width Radius Chamfer
D h b r a D ] b I a

- 100 10 30 2 3 460 46 138 4 5
1 - 11 30 2 3 480 48 144 ] 6
120 12 36 z. 3 S04 50 150 5 6
130 13 39 2 3 520 52 156 5 6
140 14 42 2 3 540 54 162 3 6
150 15 45 2 3 560 56 168 5 &
160 16 48 2 3 580 58 174 5 [
170 el 51 2 3 600 &0 180 [ 7
180 18 34 2 3 620 62 186 & 7
190 19 57 2 3 640 64 192 6 i
200 0 &0 2 k) 660 7] 198 fi 7
210 21 .63 2 3 &80 68 - 204 6 7

220 . 22 66 2 3 700 70 210 6 e
210 23 69 3 4 720 R 216 & T
M0 24 72 3 4 740 74 22 6 7
250 25 e 3 4 T60 Té 223 6 7
260 26 T8 3 4 T80 78 234 6 7

270 27 g1 3 4 R0 80 240 ] 7 7

280 23 B4 3 4 820 g2 245 1] 7
290 29 87 3 4 840 84 252 6 T
300 30 90 3 4 B&0 86 258 6 7
320 i2 26 3 4 RERO 8] LT a -



Co hoc may TS Phan Tan Tung

2.2 Moi ghép then hoa

External Spline

?{
N
Internal Spline

ib) Internal spline




Co hoc may

TS Phan Tan Tung

Cdéng dung: truyén mémen xoan
Pac diém:

D6 dong tam cao

*Truyén mémen xoan I&n

*Chiu dwoc va dap va tai trong dong
D6 bén mdi cao

«Ché tao phtrc tap

«C6 thé di chuyén chi tiét doc truc
Phan loai:

Then hoa chir nhat

Then hoa tam giac

*Then hoa than khai




Co hoc may TS Phan Tan Tung

Cac kiéu dinh tam
* Dinh tam theo dwdng kinh trong d: dd dong tam cao

* Dinh tam theo dwdng kinh ngoai D: dé dong tam cao, thwéng sir dung
khi khong nhiét luyén sau khi gia cong then

» Dinh tam theo bé rong b: truyén mémen xoan I&n, thweng dung khi van
toc thap

10



Co hoc may TS Phan Tan Tung

Tinh then hoa
-Dang héng: dap bé mat bén
.Chi tiéu tinh: o4 <|oy]

*Cong thuee tinh:

ng suat dap




Co hoc may TS Phan Tan Tung
2.3 M6i ghép han

2.3.1 Khai niém chung

Cdéng dung: 1a moi ghép khéng thao dwoc, dung ghép hai chi tiét véi
nhau.

Phan loai:

 Han dién (han hoé quang), han hoi, han tiép xuc, han plasma,han laser
« Han chong, han giap moi, han chir T, han goc

« Han tiép xdc diém, han tiép xuc dwéng

« Han chac, han chac kin

12




Co hoc may

TS Phan Tan Tung

Solid wire Shielding ga
alectrode IN
»
Current conductor
Travel
—
Wire guide and
Solidified contact tube
weld metal ’
Gas nozzle
Shielding gas
/ Work %7//
A"'///// 77
Molten weld
metal

Travel

Electrical conductor

1 Tungsten
electrode

Zolidified
weld metal

Maolten weld
matal

13



Co hoc may TS Phan Tan Tung

2.3.2 Moi han chong

Mo6i han chiu lwc F

Tiét dién nguy hiém la tiét dién 3
phan giac ciia moi han 'L\ /—‘L | -""“N

| | /—D'-
ng suat tiép 2F _\_\‘4__ - _/ § 2k ;\ J1/ .
[ i
T'= F < [Z'] ' .i
0.7k -qJ

Moi han chiu mémen

=] I —
., 6M , = I:-;_.__..._.__)
T= <[r] ' y

S 0.7k12 T

#

14




Co hoc may TS Phan Tan Tung

Moi han chiju lwc F va mémen M

o F + oM . S[T'] ) L S \ F—
0.7kl 0.7kl = ’!
. . = M
2.2.3 Moi han giap moi _ g

Mo6i han chiu lwc F

Xem nhw 1a 1chi tiét nguyén, nhwng
do anh hwdng cua nhiét do nén
ving lan can moi han co tinh bi giam
do doé ta sir dung (rng suat tiép cho
phép [o’]

Wng suat phap 4 F

i<<7k]

o TR




Co hoc may TS Phan Tan Tung

ot han eplumémen - W77~
6M

op =—><[o"] —

S1° y i
Mo6i han chju lwc F va mémen M F — R
“ -j
O = |2 —[ k] - — i

5|
2.2.5Mé6i hanchir T

Mo6i han chiu lwc F

F
— <
Ok = S [k]

16




Co hoc may TS Phan Tan Tung

Moi han chiu mémen M

or =2 <[]

Moi han chiju lwc F va mémen M

F oM ,
G:5I+5I2£[Jk]

17



Co hoc may TS Phan Tan Tung

'. ” u
6. Moi ghép ren S ——
i -

6.1 Khai niém

]

« La méi ghép co6 thé thao dwoc

« Thong thwong la ren tam giac

nominal length

-L grip length

« Ren kep chat sir dung ren 1 dau moi

Pac diem

« Cau tao don gian

e Stirc bén cao

« Dé thao lap

» Gia thanh thap do
dworc san xuat hang loat

Strc bén moi kém

':7 thread length

=
(0]



Co hoc may

TS Phan Tan Tung

Cac bién phap phong léng

Le

C
L. 52-\?-
Countersunk external tooth

19



Co hoc may TS Phan Tan Tung
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Co hoc may TS Phan Tan Tung
6.2 Thong sé hinh hoc

« Pwong kinh dinh ren d (tiéu chuan bang 17.2 trang 562)
 Dwong kinh chén ren d, (bang 17.7 trang 581)

d+d
 Puwéng kinh trung binh d, (bang 17.7 trang 581) d, = 1

« Bwdrc ren p (bang 17.2 trang 562)

« SO mdirenZ, (ren kep chatz, =1)

« Bwécxoanoc P, =4.Pp
P,

. 7d, \

e« Cac thong s6 nhw dwong kinh dau
bu 16ng, chiéu cao dau bu 16ng,
chiéu cao dai 6¢c da dwoc tiéu chuan
qui dinh theo quan diém strc bén déu

e Gécnidngren tany=




Co hoc may

TS Phan Tan Tung

6.3 Vat liéu va irng suat cho phép

6.3.1 Vat liéu

Vat ligu che tao bu long la thép carbon thwong, thép carbon chat
lwong tot hay thép hop kim> tiéu chuan qui dinh cap bén (Grade) nhw

bang sau.
Ob Gch
\! \!
TABLE 18-3 Metric grades of steels for bolts
Tensile Yield
strength strength
Grade Bolt size (MPa) (MPa)
4.6 M5-M36 400 240
4.8 M1.6-M16 420 340°
2.8 M35-M24 520 415°
8.8 MI17-M36 830 660
9.8 MI.6-M16 900 720"
10.9 M6-M36 1 040 940
12.9 M1.6-M36 1220 1 100

22



Co hoc may TS Phan Tan Tung

6.3.2 U'ng suat cho phép

Ung suat kéo lo |==<0

[s]: hé s6 an toan 1.5 ~4 : thép carbon tai trong tinh
2.5~ 5 : thép hop kim tai trong tinh
6.5 ~ 10: thép carbon tai trong thay doi
5~ 7.5 : thép hop kim tai trong thay doi

Ung suat tiép
[zr]=0.40,, taitrong tinh
[z7]=(0.2+0.3)0, tai trong thay ddi

ng suat dap
lo4]=0.80,, dbivéithép
lo4]=(0.4+0.5)0, dbiveigang

23



Co hoc may

TS Phan Tan Tung

6.4 Ly thuyét khép vit
Mémen ma sat trén bé mat ren

Vd,tan(y + p') (Nmm)
2

T, =

V: lwc xiét (N)
p’: goc ma sat twong dwong p'=arctan f

DPoi v&i ren kep chat = 1.15f

24



Co hoc may

TS Phan Tan Tung

6.5 Tinh méi ghép bu léng don

6.5.1 Moi ghép 16ng chiu lwc doc truc
Dang hong: kéo dit & chan ren
Chi tiéu tinh: o, <[o\]

Coéng thirc tinh:
F

(’'ng suat kéo o) =—5 < o, ]
7dy
A
. , N 4F
Pwong kinh chanren ;2
7oy ]

77 I _é'gffrn

25



Co hoc may .
TS Phan Tan Tung

Bang 17.2 Buing kinh ra buggie ren fif et

Bugng kinh mn e Budng kink Buge ren
d, {mm) Bude Budc nhé d, () s | Bude nhd
Idn _ Tm
1-1.1701,2 0.2% 0.2 18°; 20; 227 2.5 215 1075 05
1.4° 0.3 02 24 I - 1.0.75
1.68;1.8" 0,35 0.2 25" - 2. 1.5 (1)
e 0.4 0,25 (26)* - 1.5
22" 045 0,25 27 3 715 1;0.f5
2.5 045 0,35 (Z8)" - 2. 1.5.1
3 0.5 0, X5 30 a5 (3),2;15:1.075
3.5° {0.8) 0.35 (X2 - 215
4 0.7 0.5 33 3.5 | (3 2: 1.5 1 075
4.5 (0,75} 0,5 as - 1.5
5 0.8 0.5 a6 4 32151
(5.51*" - 0.5 (38" - 1.5
S 1 0.75: 0.5 3g° 4 32180
8 1.25 1:0,75,0.% 40" - (3). (2% 1.5
g i1,25) 1,075 0.5 42 457 45 | (432151
10 1.5 125 1:0,75.0.5 48 5 (4); 3; 2, 1.5 1
LN {1.5) 1,075, 05 S0 - | @nEn1s
12 1,75 1.5:1.25 1,075 05 52" 5 (4). 3, 2: 1.5 1
14 2 1.5 1,25 1.0,75:05 @ - (43 (3 2. 1.5
15°" - 1.5 (1) 56 55 4. 32 151
16 2 1.5.1; 0,75 05 Lt - [4) (31, 2, 1.5
u i7" - 1.5:1(1) &0~ (5.5 | 4.3 % 1.51 26




Co hoc may

TS Phan Tan Tung

Bang 17.7 Kl cac thude el yéu cua ron Lf mof

Budng kinh | mm)|

Budc p Budng kinh [ mm) Bude p

d & ds {mm} a d, d, {mm)

i 0,838 0,750 0,25 12 10,863 10106 1.75

11 0,838 0,538 0.25 14 12,7 11,835 2.0

12 1038 0930 0.25 16 14,704 13.835 2.0

1.4 1,205 1,075 0,30 18 16376 15,254 25

1.6 1.373 1221 0,35 20 18.378 17.2594 25

18 1.573 1421 0,35 22 20,376 19,204 2.5

2 1,740 1567 0,40 4 221051 20,752 a0

2.2 1,908 1.713 0,45 2r 25051 23,7562 4.0

2.5 &.200 2,043 0.45 30 27,127 2fd11 3.5

3 2675 2458 0.50 33 J0. 727 26211 15

3.5 ano 2860 | 0.60 35 33,402 31 870 4.0

I 4 3546 | 3242 0.70 a8 36,402 34670 40
E 4.5 4.013 3,688 0.78 42 | 30,077 a7.129 4,5
5 4 480 4,134 0,80 45 42 077 40,129 4.5

7] 5,350 4 918 1.0 48 44 7562 42 SHT 5.0

T 6,350 54918 1.0 52 48,752 46,587 60

! 7188 G.547 1.25 56 82,428 50,046 55

| ] /188 747 1.25 28] 56, 428 54 45 L5
| 10 §.028 8376 | 15 £4 60,105 57,505 6.0
1 10,028 0,376 1.5 Ll G4 103 £1.505 6.0

27



Co hoc may TS Phan Tan Tung

6.5.2 Moi ghép chit, khéng chiu lwe doc truc
Dang hong: pha huy & chan ren

Chi tiéu tinh: Oy =\/GE+315 <[o\]

Coéng thirc tinh:

Ung suat kéo Moémen ma sat trén bé mat ren

F Vd, tan(y + o'

7id; 2

4 ng suat tiép

Thay vao rng suat twong dwong 7, = T Tr3 _8vd, tan(;/ +0')
oy =1.30y Wo  7d; 7y
16
Dwong kinh chan ren
d, > \/4><l.3>< F
”[Uk]

< . 28
Tra bang de tim bu I6ng tiéu chuan



Co hoc may TS Phan Tan Tung

6.5.3 Moi ghép chiu lwc ngang

A. Trwéng hop lap ¢6 khe hé

Dang héng: tam ghép bi trwwot va pha huy & chan ren
Chi tiéu tinh: dé tranh trwot F . >F

ms —
dé tranh pha huy chanren oy = \/of +3rf <[o\]

Cdng thirc tinh: lwve masat F, =V fi>F i: s0 bé mat ghép
Lwc xiét V dé tranh trwort

kF k: hé sb an toan

Pwong kinh truc dé tranh pha huy chan ren
d, > \/4><1.3><v
”[Uk]

Tra bang 17.7 va 17.2 dé tim bu 16ng tiéu chuan

29



Co hoc may TS Phan Tan Tung

B. Trworng hop lap khéng khe hé
Dang héng: than bu 16ng bi cat va dap

Chi tiéu tinh: 7. <[r.] o4 <[oy] veéiloy]ia gia tri bé cua 2 bd mat tx

Coéng thirc tinh:
ng suat cat Pwdng kinh than bu 16ng theo rng suat cat
F
T, = 5~ < [TC] 4F
7Z'd0 . dO 2 -
L iz|zr, ]
Ung suat dap doi véi tam 2 Dwéng kinh than bu 16ng theo o, tam 2
F d > F
oy =—X<|0O 0=
7 hyd, 73 hylog |
ng suat dap tam 1va 3 Pwéng kinh theo 6, tam 1 va 3
F F
Oy = < [Gd] dO >
(hy +hg )dg (hy+hg)og |

Chon d, I&n nhat va tra bang tim bu I6ng tiéu chuan 30



Co hoc may TS Phan Tan Tung

6.5.4 Moi ghép dworc xiét chat, chiu lwe doc truc

D6 méem cua tam ghép D6 mém cia bu 16ng
L L
ﬂ"m — E Zb = b
m EbAb

Hé so ngoai lwc
x= &
Ay +

thong thwong 5 = (0_2 +0.3) 31



Co hoc may TS Phan Tan Tung

Dang héng: tam ghép bi tach hé, than bu 16ng bi pha huy & chan ren
Chi tiéu tinh: dé tranh tachhé V'>0

dé tranh pha huy & chanren o4 = \/o-f +37Z <[oy]
Coéng thirc tinh:
Lwc tac dong Ién tam ghép sau khi xiét cha va chiu lwc doc truc
V'=V — (1= 7)F >0

Lwc xiét V dé tranh tach h&

V>(1-y)F hoac V =k(l-»)F
Lwc doc truc tac dong lén bu long
F, =V + F

4(1.3V + 4F)

”[Uk]

Pwong kinh bu 16ng (xiét chit rdi chiu lwe) d; 2\/
Pwdng kinh bu 16ng (xiét chat va chiu lwc dong thoi)

d, > \/4X1-3(V +2F)  Tra bang tim bu 16ng tiéu chuan
”[O’k]

32



Co hoc may TS Phan Tan Tung

6.6 Tinh moi ghép nhém bu l16ng

Nguyén tac tinh toan

« Phan tich lwc tac déng ve tirng bu 16ng

e Tinh nhw moi ghép bu 16ng don cho bu 16ng chiju lwc I&n nhat
« Chon céac bu Iéng cén lai bang bu 16ng chiu lwc 1&n nhat

6.6.1 Nhém bu I’c“mg chiu lwc ngang nam trong mat phang ghép va di qua
trong tam moi ghép

Gia thiét: lwc tac déng lén cac bu 16ng bang nhau

F  Tinh nhw moi ghép bu I6ng don chiu

Fri=Fro=..=Fg = 7 lwe ngang. Trwong hop cé khe hé’
Lwc xiét V dé tranh trwot Dg kinh bu 16ng tranh pha huy chéan ren
V — KFei _ kF q >\/4><1.3><V :\/ 4x1.3xkxF

if ifz YN x| \rx[o xix fxz

Tra bang chon bu 16ng tiéu chuan 33



Co hoc may TS Phan Tan Tung

Hinh 17.25 Tdi trong ndm trong bé mdt ghép va gua trong tém

34



Co hoc may TS Phan Tan Tung

6.6.2 Nhom bu 16ng chiu mémen nam trong mat phang ghép

Gia thiét: lwc tac dong lén tirng bu I6ng ti 1€ thuan véi khoang cach ti
tam bu Iong déen trong tam bé mat ghép

VEWL T R VIR

I Iy I
Téng mémen do cac lwc Fyi quay quanh trong tam bé méat ghép gay ra

bang mémen T tac ddng Ién nhém bu 16ng

. Fuvafi
' 1

T><r1

n
Nén T = MZ > Lwctac donglénbuléng1 Fyq =

I i=1 Zr

Lwc I&n nhat tac dong 1én bu 16ng & xa trong tam moi ghép nhat
_ITxr

7 "maXx

Z 2 35
i=1

|:M max —



Co hoc may TS Phan Tan Tung

Tinh nhw moi ghép bu 16ng don chiu lwe ngang - Trweéng hop ¢6 khe hé
Lwc xiét V dé tranh trwot  Dg kinh bu 16ng dé tranh pha huy chéan ren

dlz\/4><1.3><V

”X[Uk]

36




Chi tiét may TS Phan Tan Tung

6.6.3 Nhom !ou I6ng chiu lwec nam trong mat phang ghép khéng di qua
trong tam bé mat ghép

Doi lwe F ve trong tdm bé méat ghép. Xem nhw mai ghép chiu lwe (muc 1)
va momen (muc 2) dong th¢i. Theo luat cong tac dung ta cong vecto luc
do 2 trwro'ng hop riéng ré gay ra.

F, = F2 + F2 + 2FyiFe cosgy

Vé&i o, la géoc nhon hop béi 2 lwe Fy,; va F

Tim bu 16ng chiu lwc I&n nhat va tinh theo moi ghép bu 16ng don chiu lwe
ngang.

Trwérng hop 1ap c6 khe hé
Lwc xiét V dé tranh trwot  Pg kinh bu 16ng dé tranh pha huy chan ren

V:kF_imax 4 > 4x1.3xV
| f B 7Z'><[Gk]

Tra bang chon bu 16ng tiéu chuan

37



Co hoc may TS Phan Tan Tung

38




Co hoc may

TS Phan Tan Tung

6.6.4 Moi ghép nhém bu 16ng chiu lwc bat ky

Dang hong
« moi ghép bij tach hé
» moi ghép bi trwot
* bu I6ng bi pha huy & chan ren
Chi tiéu tinh
e tranh tach h¢ o, <0
e tranh trwot F.o > Fy
 tranh pha huy bu l6ng
Otd :\/Glg +3z, <[oy]

Coéng thirc tinh

ng suat trén bé mat tiép xuc

Z\/ N 1-y)F N

ey fdl.-’.f EErrs .rﬂ.é,aj-.fxf S R Errr
b
X | -
Ho P
y I
“'_'I:}é“'_'_'“r'
Hp— P - — —- _
¢l—— ¢ ¢
X
a)
i Oy
By ”””f fITFeTs O,
|
&) m‘h O
@ e LI ] LT T G
1- )M
39

o.=—0,+0. To, =—
max \Y R M
min Y A A

W

u



Co hoc may TS Phan Tan Tung

Pé tranh tach ho

-k , A-xM

Oy =———+ + <0
A A W,
Lwc xiét V dé tranh tach h& hoac
vs =2 R+ MA v _k@-2) FV+M
Z Wu Z W,

Pé tranh trwot
F..=flzv-(01- )R |>Fy4
Hoic F. =f[zV-(1-yFR |=kF,

Lwc xiét V dé tranh trwort

kR + Q- p)FR
fZ

Pé tranh tach h& va tranh trwot chon lwc xiét V
trén

max

trong ca 2 trwéong Izg’p



Co hoc may TS Phan Tan Tung

Lwc tac dong lén bu long

Lwc do momen M tac dong lén tirng bu I6ng ti Ié thuan vé&i khoang cach
twr tam bu I6ng den dwong trung hoa
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tac dong lén cac bu Iong
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Bu I6ng & xa dwdng trung hoa nhat 1a bu 16ng chiu lwc I&n nhat do M gay
ra M
_ XV Ymax

I:M max — n
R4 4
=1
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Lwe I&n nhat tac dong 1én bu 16ng
4
Fymax = Vimax + 7 + Fp max

Pwdng kinh bu 16ng khi xiét chat réi méi chiu lwe
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Pwdng kinh bu 16ng khi xiét chat dong théi véi chiu lwe
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Tra bang chon bu 16ng tiéu chuan
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