CAC LOAI BOM

Cac iocai bom od thé lam vigc theo edo nguyén Iy 98 d8 cap & chuong 2. Cén off theo
nguysn I¥ hoat dOng ta chia ede loal bom: bom thE tich, bom ly tAm, bom céinh néng
vi bom phun tia.

1.1. BOM THE TicH

Can o vao cfu tuo cy thd ta ¢d th# chia bum thé tich thank ciec loal: bom pitthng,
bom bénh rang, bom truc vit, bom r8tc edah trugt, bom qud bang, bom ldc.

3.1.1. Bom pittong

Can o dac diém cfu tso vi hoat d8ng cda bam pittdng, ching ta of thé chia ching
thénh cédc loai sau: hom pittdng tac dyng dun, bom téc dung kép, bom vi ssi, bam
pittdng quay budng kinh, bom pittdng quay huéng tryc.

3.1.1.1, Bam pitténg tac dung don

Nguyén tdc cdu tao v hoat dong cha logi bom nay thé€ hién & hinh 3.1. Pitténg 2
chuyén déng qua lai trong xilanh ! phd o cfiu chuyén déng gdm truc O, bién § va
thanh truy®n 4, con trigt. Dung tich xilanh ndm gifa bai diffm chét cha pitidng bing
dung tich chit 1dng trong méi Hn hogt d8ug cda pittdng & ¢y kign 1y thuyst (khong
cd tdn th&: thé ilch). Khi pitidng chuyén ddng sang phéi thl van 8 ddng, van 7 md,
ch#t tong it b& 17 duge hat 180 iong xilanh. Khi pittong d€n 4ifm chét bén phii thi
hodn thanh qua trinh hat. Sau d¢ pitidng chuyfn déng nguge 1ai thi van 7 ddng va van
8 md ra, chit long s& duge day 1én b€ chia 10. Khi pitténg d6n diém chst trai thi qus
trinh ddy hoan thanh. Nhu vay cd méi vong quay cda trye O thi bom thyc hign ch:gsc
mot chu trinh hit va ddy.

Khi truc O quay duge mdt gdc o thi piiténg 2 chuyén dich duge modt quitng § duge
tinh theo cong thdc:

S=rit-ecose) 2 {1 -cozf) m, 3.1
= 04 - ban kinh quay, m;
1= AB - 40 dad cha thanh troyén, m;
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dfu cong khi pittdng chuyén déng ti trai qus phai; con dés trit khi nguge lai
T hai tam gisac RKA va OKA ta o6
Isinf = rsing. (3.2)

Hinh 3-1. Nguyén 1y cfu tgo ctia bom pittong tac dung don:
1- xilanh; 2- pitténg; 3- cén pittdng; 4- thanh truydn; 5. bién; 6. Sng it
7- van hit; 8- van ddy; ¢ Spg dfy; 10- bd chaia; 11- b8 hot; 12- ludi loc (gidy
13- culit {thay cho thanh truydn v con trugt),

Bang bifn d8i lugng gide va dat »/l = 4 ta cd cong thic 5

i
3 = ril ~cmp:tm§wa’inzep],m, {3.3)

Trudng hgp thanh truydn cd chifu dai v&cong thi § = ;1 = 0 khi dé}p}nwng trinh
(3.3) s& trd thanh:

Ser(l-copp),m - i3.4)
Ca céu culit ddp dng duge didu kidn cho phuong trink (3.4). Tuy vay co cfu culit
chi 8p dung cho mdy cf cdng sudlt nhé. Khi bom (hogic méy nén} of obng sufit vira va
In th khong ditng co cdu sulit.
T phuong trinh (8.4} ta tinh duge vAn té¢ ¢ ciia pitténg:

- 48 48 dy
D e D s s 5 F g ST {R.B)
4 de d
Gia tfe ca piltdng 88 12 a:
L “eosp (3.6
i - T o 773 . .
do?  de “
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Hinh 3.2 bi€u dién hai dudng cong v, ¢ theo hai phuong trinh (3.5) va (3.6).

| @, v

n &

- r‘w2

K
\

NGUYEN HUNG TAM

Hinh 3.2. Db thi chuy€n déng cla pitténg.

Khoang cdch gifta hai di€m chét cGa pittdng goi la quing chay S cla pittdng. Nang
suft ly thuyét cta bom pittong tdc dung don duge tinh theo cOng thite:

FS8n 3
Q“ = 60 ] m /s 1 (3-7)

trong do:
aD?

F = — - dién tich tist dién ngang cla long xilanh, m?
D - dudng kinh trong cta xilanh, m;

S - quang chay cua pitténg, m;

n - 86 vong quay cua truc chinh, vg/ph.

Pittdng cd thé€ la dang tdm tron (khi dudng kinh ngoai cua pitténg cd gid tri 16n
hon chi®u dai nhi®u lan), khi dy pittdng phadi cd can. Khi pitténg cd dang théi tru co
dudng kinh ngoai nhd hon nhidu 1An chizu dai cda ndé thi khang diing can.

3.1.1.2. Bom pitténg tic dung kép

Bom pittong tdc dung kép cd pitténg dang tdm. Cdu tao va hoat dfng cua loai bom
nay duge thé hién d hinh 3.3. Khi pittdng chuyén dong tif trdi sang phai thl phia trai
thuc hién qua trinh hit, con phia phai thue hién qua trinh ddy va nguge lai.

Nhu vay méi vong quay cda truc chinh thl bom thyc hién duge hai l&n bit va hai
lin d&y.

Do can pittdng chi®m ché nén mdi lAn hit d&y cia phia phdi (phia cd can) kém
hon phia trai. Nang suit ly thuySt ctia bom loai tdc dung kép duge th&€ hign & bifu
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thie:

@ = 60

trong dé:
2

2F - f1.8.n

, ms, (3.8

=
F = —w . 3idn tich tift dién ngang cia xilanh, m?
4

2

il
f = «»2_- - dign tich titt didn ngang cva cdn, m?

S - guing chay cfis pitténg,
m;

n - sfi vOng quay cda trye
chinh, vg/ph. ‘

Bum logi nay cd nhuge difm
1a: 8 chi®u dai 16n; Jge ép cla
pitténg 8n hai phia khic nhauy;
hop chén kin cho cin phie tap
v& hay hong, nhiéu van.

Uu di€m chinh cia bum nay
12 nang suft cao hon, ddong chay
chs chit g it bign dong hon
loni tdc dyng don.

Hinh 8.4 cho ia thiy sy khac

3

N
z\ 3 Cjﬁ
N L
\RT n E‘“’i "I;,%/
T =,
iy S
m’“ms

Hinh 3-3. Nguyén Iy oflu tac v& hoat déng cfa
bum pittéeg téc dung kép:
1,7 - ede ven hat; 2,4 - cde van diy; 3.8 - cita
dfy, clrta hit cda bom; §- cdn pittong; 6- hip

nhau v& nang sudl thé tich cia chon.
bom téc dung don vd kép trong
i L &
TN & L IN TN
% / 3 - v \ -
g X r M 7 ¢ o or I o7
2 z 2 2z
&} 5;)

Hinh 3.4 DY thi luu lygng ciia bom pitidng tée dyng don v téc dung kép 6
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mot vbng quay ¢da truc chinh khi ching o6 cimg dubng kinh xilanh v quiing chay ca

pitténg.

Trong thue t& bae gid cing cd t8n that luu Jueng do van ddng khong kip thisi holic
khang kin; do hdp dém khéng t8t. Mdc 40 t&n that luu Iugng duoe th€ hién béi hé &8

higu dung thé tich:

trong dd:

Q i - B -0e (3.9)

Q@+ 4Q @

© - luu lugng thue t8, m'/s;
@y, - lvu lugng Iy thuyét, m¥a;

AQ - tdn thit, m¥s.

Mudn cho Juu higng cda bom dugc 6z dinh, khong gy xuvang thiy lvc ta thifit k&
v& ché tao bom tde dung dun of nhibu pitténg sép thing hang; hudng kinh; hudng trye.

3.1.1.3, Bom vi sal

Bom vi sai of ofu
tav gan giéng nhu bom
pittdng tac dung kép
nhung khi hoat dong
va luu lugng mé nd
hit va diy trong mébi
chu k¥ lai gifng nhu
bam tédc dung don.
Nguyén i¢ cfiu tao va
hoat d0ng cda bom vi
gai duge thé hign &
hinh 3.5,

Ti# hinh &5 ta
thdy: khi pittdng
chuyé&n ¢6ng sang phéi
thi cha&t léng ti
khoang B duge chay
vio Ong ddy vdi thé
tich 1 V, con khoang
A 56 hat chit ldng vai
the tick 1A V.

Hinh 3.5 Nguytn I¥ offu tao va host dong cia ham vi sal;
1- eita cdp nudc cho bom; 2. van hit; 3 - van diy;
4 - edta ddy; 5 - blu khi; 6 - pitidng.

D%

JE
vy = (D? . d¥. Sim¥ V, = - 5 m?, {3.10)

trong dd:

4,17 - dudng kinh edn va pitténg, oy
§ ., quiing chgy cla pittésg, m.

1. BOMN
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Khi pittdng choyén dong tit phii sang tral thi tif khoang A chét Iong s& chdy vio
khoang B v8i thé€ tich 12 V| va ddy vae 8ng din lugng chét Wng 12 higu V, - V). Nhu
viy cd mdi chu ki bom hat vh dfy duge luong chét long 1A V,. Khi dy nang sufit ly
thuyft cia bom vi sai duge tinh theo cong thue:

Q, == AL (3,113
= e §— MY, .
! 80

Dé&i vii ingi bom nhy, nfu tiét dieén ngang cfa cén bing 4.5 tidt dién ngang cia
pittdng thi lugog ch&t 10ng chiy vao Sng 44y khi pittdng chuy&n dng sang phii hay
sang trél 1A béng nhesu,

N#u chi ¥ thém d#n trong ludng cis cic b phén chuyén dong d€ xdc dinh tist
¢ifn ngang cGa cdn thi oHng tidu 14n khi pittsng chuvén dOng sang phai hay sang tréi
1% bing nhau.

Khi fy tai 1en déng co 14 dong dBu.

Bam vi sai duge ap dung trong trubing bhop luu lugng nhé vi vita, dp suét khéng
ian.
3.1.1.4. Chito coo hat, lam viée somg song v cong sudt cda bom

1. Chidu coo hut

Chi%u cae hit cda bom, ky hidu 1a H, (xem hlnh 3.8) phu thudc vio nhidu y&u i
nh gau:

. &p sufit tdc dung 1én chAt léng & b€ hat, Néu - { MEJ‘:'L
b& hd thi 4p suflt nay bdng ép suft khi quy€n nai dat » =
mdy, ky hisu la B = P @a 1

- t8n thét trd lyc trong ng hit 1a H 429!

- 8y tht do sy bay kol cdia chdil dng néu 4p 2 -*3// == {
gullt trong Sng hdat dat gig iri d€ nd bay hoi & nhiée TL%%

d% tuong dng, k¥ hidu 1a H;

- do sie ¥ cia chit 15ng, ky hidu & J.

Quan hé giita chi®a cao hit H, v& cére yéu t6 trén
duge the hitn & bidu thde:

H s B-(Hy+ Hy + 5 (3.12)
TU biu thic (3.12) ta théy:

Gia tr} cia B phy thude ap suffit khi quyén nai &
dat may, hoge 1a phy thude vio dp suflt nac 4¢ trong ' T:*wtw:
thiét bj hay duding &ng cd chat lug chn hdt. Gis &ri i2 & -
<4 B tdn tai kbhdch quan v8i ke théng bom va &ng .
bat. Cée gia tri trong ngoge don phy thude vido cfu =
too cie bom vh hé thing ode nd khi nd lam vide va Hink 3.6. Chidu cao hdt
chat 1ong chidy U b€ hit lén &ng dfy od nhitt 48 15 ctia bom pittdng.
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bao nhidu.
LN N (3.13)
= —_— A 3 — .
¥ p ?:s* %z
trong do:
1 - hé s& ma wdt cda chit 1dng val duling fing hat,
L, - chidu dal, duimg kinh trong cla dng hit, m;

"zgi - trd hie sue bo, phe thude vae dang va 88 hugng cyc b;
1l

W - van td¢ cin chit 16ng chay trong ong, m/s;

£ - gia t8¢ trong trudng, misl.

Ap sufit tuyét d6i H, khi chédt Iéng bay hoi & nhiét 49 tuong Ung, nd phu thude
tling loal chét 19ng. Né&u 18 nude thl od thE tra & bing 3.1,

Bang 3.1
£90 H 18 28 2o 44 58 75 168
H, mi 4,05 0,12 4,24 0,43 0,75 1,25 4 10,32

Ap sust khi quyfn P, = B duoe thé hién & bang 8.2
Bing 3.2

Zm 0 500 1600 1800 | 2000 ] 2500
BmH,0 | 10,33} 97 9,2 B.6 8,1 7.7

T bing 8.1 vh 3.2 t3 thay 46 v81 nude dang 88 thi 4p sudt khi quy&n chi 44 bu
cho tdn thift bay hoi. Nhu vay:

- gia tr] cta H, tinh ti bi€u thie (3.12) & 1k amy;

- kbi dy bom phai dat thip hop bE hit.

Gid tri o%a J duge tinh tir bifu thac

4L, @~ F

o = : {1 o 3, (3.14}
x.Di 30 !

trong dd:
Ly, D)y, - chitu dai, dubing kinh trong cia dogn dng hdat ma chét léng chay
khéng 6n dinh {cd sdc ¥3, m;
R, - luu lugng 1§ thuyét cia bom, m/e;
n - 85 vong quay oia truc khujy, vg/ph;
y - ban kinh tay quay (hoac 40 lech tam), m;
i - chidu dal tay bién, m.
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Tiu bidu thaie (3.14) ta th&y J phu thufe r&t nhidu vao s& vdng quay ». N&u n cd
gis tej lon dAn t8i ldm gidm H, trong bifu thic {8-12). Cach t6t nh&t 46 bom hat duge
id gidm s& vdng quay n. Bing 3.3 & quan bé gilta H, v4i sd ving quay n va& nhiét d6
20 cha nubdc sach (n&u nudc khong sach thi iy gia tri H, thép hun).

Bang 3.3

#C
n,vg/ph 0 20 30 40 50 80 | 70
Hym '
50 i 65 | 6 55 | 4 2,5 0
60 8.5 6 5,5 5 | 356 2 ]
90 5,5 5 4.5 @ 4 2.5 1 0
120 4.5 4 3,5 4 15 8.5 0
150 3,5 3 2,5 2 6,5 0 ]
180 2,5 2 1,6 i 0 0 0
A

2. Sut Iam vide song song cia bhom pitidng

Luu ong ¢ cia bom pittdng phy thufe vaoe kich thude (dung tich) lam viée ey the
vA 88 vOng quay cia méi bom. ChiBu cao ddy phy thudc vao 46 ben cia edc chi tist shy

] 7
f—IJ yg

-
/‘ :{‘ % L 4 =R, A

1
Gz G1Gre8,

-

— Ha

- . JU— —_—i
r— —— —— }
i

fr— e ———————

-

o | a &

Hink 3.7. Sy idm vige sang song cis bom pittong.
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xilanh, pittdng, hidp, truc v.v, va obng sufit cda ddng co kéo bom. Chibu cao dfy bao
gdm chide cao dia Iy cin 44y chat 18ng 16n va t8ng t8n thdt trd Luc ofe duling Ong dfy.
Bom phéi tao ra duge Iwu lugng Q@ cln thist vA 4p lue &% manh df thing duge chidu
cao dia 1y va t&n th&t dudng Sng Né€u thé tich 1am viée cda bom khong thay 48i, s8
ving quay 1a 8n dinh thi lue Tugng @ khdng thay 451 {v6i chét idng khong co din) ki
Ap sufit {cft Ap H) tang. Quan hé gi¥s luu lugng @ vi cot ap H 1A dudng théng song
song voi true tung (xem hinh 8.7), H, = f(@ ).

Tit hinh 3.7 ta thdy: di€m cét nhau gilta dulng dic tinh mang Sug 13 H, v& dubng
@, = const 1a 7|, khi 8y dp lyc cir bow 14 H|. Khi cic bom lam viéc v8i nhau thee
nguyén téc song song thi diém lam vitc 1A 7, dng voi dp lyc H, va luu lugng 13 @ =
§, + @, ..+ @, = const. Nhtt vay khi Jam vigc song song thi ting bom riéng vin
che nang suft dong chdy (luu higng) nhy khi lam vie ridng ré nhung ép luc thi mé8i
bom d&u phai chiv id H_ . V1 viy khi lim vige song song cOng suit oba mdi bom phad
16n hon khi Jam vige rigng vé.

3. Cong sudt cia bom pitténg

» Trude khi cho bom pittdng 1am vide phai md van chin & cla diy va cia hut cda
bom. Trong trudng hop o6 thé thay d8i duge 8 vdng quay thi nén tang din 83 vong
guay oda truc bom,

« Didu chinh lus luong cla bom pittdng od the thye hién bing sy thay ddi quing
chay cda pittdng hoac they 46i 86 vong quay cia trye. Cde khd néng ndy phal duge
thitt k& v& ché tan trude.

- Ditng bom: diing dong cg, khda ¢de van,

Cong sufit cia bom bao gdm eéng sudt chi thi N, céng suft hitn dung N, cong
sufit dong co N, Cong sudt chl thi duge xde dinh tit 48 thi chl thi Iy thuyét (khéng
tinh d&n cde tén thit cln cde qui trinh hot ddy cda bom). Xem hinh 3.8,

$
£ F
3 3
o
U R
. A ; 4 A3 sudt ki quyéh
L.
'lu‘
GXY & ¢
Chin ibbrg byt 85 |

Hink 3.8. Db thi chi thi Iy thuyét cia hom pittang:
P| - ap sufit hit tuydt d6i; P, - dp suft 38y tuybt 46i; P, - dp sukt chi thy;
P, - ap sufit chan khéng; P, - dp sufit du; P, - 4p sudt khi quyén; § - quang
chay cia pitténg.
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Dién tich cia hinh chil nhat DEFC duge tfnb theo cfng thic:

3
F = J(P,- P8 = A, (8.15)

Cong A, & cOng tidu t6n tinh theo mdt vdng quay cda truc bom Joal tdc dung don,

ud duge tinh theo cong thuc:
zD?
A; = FP.S » —— . P.S, N.m, (3.16)

trong dd:
D - dubng kinb trong cia xilanh (dudng kinh cda pitiéng), m.
Khi fy cOng sufit chi thi Iy thuyét N, duge tinh theo cong thue:

FpP.Sn

, , kW, (3.17
60.1000

trong d9:
F - dign tlch 48t dign ngang cla pitidng, m?;
P, - &p sufit chi thi, Njmé,
S - quiing chay ctia pitténg, m;
7 - 58 vong quay cde truc bam, vg/ph.
Ti hinh 3.8 ta ¢d: dign tick ABCD tudng dng cdng hit; didn tich ABFE tuong dng

~

"

) 8 )
g B ——— £ w £ \ o _...m.il
@) &) e
s 1)
7

Hinh 2.9 1% thi chi thi thuc ¢ cha bom pittdng,
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codng ddy trong mét chu ky (mft vong quay cta trye),

DO thi chi thi & hinh 3.8 chl ¢d trong dide kitn ¥ thuayét. Trong thue & bao gid
cong o tn that, nén @ thi okl thi thyc (€ cia bom pitténg bi méo md @i {xemm hink 5.9),

Céc loal tdn thét d& gdy nén nhitng bi€n dang trén dudng chi thi:
a) do chidu cas it 18n, van by mé chfon;

b} bam hot ci ch&t khi nén duldng uén 1A da bign, hé s6 hitu dung thé tich tay
thude vac ty s8 x/8;

¢} trong chfit 1ong cd nhidu chit kbi; ca khi hit va khi dfy cis bom, gidng nhy
ch&t dan hdi;

d) van hit dong khong kin, nén khi ddy chfl long chiy nguge v8 bé# hit, cudi quéd
trinh ddy ap sudt gidm nhanh;

e} van d8y hd (dong khing kin) nén 4p sufit hdt 44 tang khi chua hodn thénh gqua
trink hat;

{3 khOng gian od hai trong xilanh cha bom 1n vh chit 1éng o6 dAn hdi (co v din
chit it). He s8 hiéu dung thé tich phu thudc vao ty 56 x/8.

- Coing sufit chi thi ¥ thuyét ding bing cong suit Iy thuyst cia bom, nd duge tinh
thec céng thdc:

p&QH

trong dea:
£ - kh&i wgng riéng cta chat ldng, kgim
& - gia the trong trudng, g = 8,81 mied;
@ - Iuu lugng cda bom, mY/s,
H - chibu eao thuy juc tinh bdng mét bt chit ldng (dp luc clin bam), m.
lm H,O0 = 9810 N/m?,
10m H,0 = 1 dtmétphe kg thudt = 68100 Nfm?.

- Cong sudt thiy luc duge tinh theo cling thie {(8.18), nd bao ham cd t8n thit thé

tich va t8n thédt 4p lye cda bom:

&£1Q + AQHH + AH}
N, 288 }%{}Q kW, @19

trong dd:
AQ - t6n thit thé tich, m3/s;
AH - tén thit sp e, m.
- Comg sudt hiéu dyung 13 cong sudt dat 1én didu ra cda truc bom, nd bao him ch
tén thit cg hoc (ma st & ede 8 bi va bac). N6 duge tinh theo cong thic

wo= D w (3.209
h“"“‘ 1 ¥ -

m
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trong dd: y_ - he 88 hidu dung oo hoc,
- Cong suflt ding ca kén bom 13 N

Nh Nf{

Nii

N, = e
¢
T 7

oy T T Fia

, kW, (3.21)

trong 4 1y = 8.8 + 0,96 - hé =& hidu dung thé tich;
7y = 0,75 + 0,96 - hé s8 hitu dung thuy Iye,
N, = 0,82 + 0,88 - hé 80 higu dung e¢ hoc;
M4 - h& 86 hidu dung eda bd truydn déng;
N o= oAyt = 0,6 + 4,85 hé s higdu dung tdng.

3.1.1.5. Bom piftéag quay

Bom pittdng quay gbm bhai loai 14 bom pittdng quay hudng kinh vd bom pittdng

quay hudng truc.

1. Bom pitténg quay huong kinh

Hinh 3.10 th# hitn nguyén
I¥ cfiv tao va hoat ding cla
bom pitidng guay hudng kinh
Cac pittdng ducc l4p vho cde
1% khoan trén than réto
{xilanh} theo c¢hidu hudng
kinh. Tdt cA cdc duimg trye
cla xilank trén cing mét mat
phéng vebng goc vai true quay
cda r6to VA cung cft nhao tal
mdt difm trén true o, Trong
bom pitiang hudng kink oo thé
cd mOt hode nhidu ldp pitténg
hudng kinh. Tropg mébi 18p od
tir bln pittong trd lén.

Dust sda cAc pitiseg 2
duge ti trén mat trong cia
vanh try I dat lgch tam v
roto 5 mot khosng 12 e. Ong

N\
ENANA

é

Hink 3.10. Nguyén Iy offiu tao vA hoat d6ng cum
bom pittdng quay hudng kinh:
1. vanh try; 2- pittong; 3- éng I6t, 4- vach ngan;
H- roto.

ot F duge Hp chat ép vao Iong roto 4, khi bi mon 1oag do tifp xdc v véch ngan € od

thé thay th# d& dang.

Khi roto 5 quay theo chide kim §0ng hd thi cde pittdng 2 cing quay theo, dng thii
chuyén d¢ng qua lai trong xilanh tac ra qua trinh hot va ddy chit iéng. Vach ngen £
Iuan didng yén. Khong gian trong Sng j6t 3 chia 1ans hal phin: phiin trén vdch ngin 4
la cia hat, phiin dudi 1a cia diy cha bam. Khi pittdng dén vi tri phia trél oda dubng
C.C 1a vita hoan thanh qué trinh d4y va bat dhu qud trink hat, cdbn khi 181 vi tvi bén
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Hink 3.12. Cdu tao cia buw pittdng quay huédng kink nhidu iép:
1+ true bom; 2- bom diu; 3- 4 bi; 4. khip néi; 5 than bom; 6. stato; 7- r8io;
8- vAnh ndn; 9- pittong; 10+ § bi; 11- khéi tru ed khonn hal Sng hat vi hai
dng dfy; 12- 18 hut va d8y; 13. b6 phan truot khi didu chinh 48 fech tamy
14;15. cdc khéi tru réng.
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phai thi ngudce lai. Quing chay cla méi pittong 1a 22. 84 d7 pittdng chuyfn dong qua
lal trong xilash 13 nhd Iuc iy tam va vanh tre [ léch tAm v rdto 5. C9 thé dung 1o
%0 irg gidp che Jye v tAm,

D& khac phue lye Iy thm yBu din 13 khd hat duoge chét long thl dung k& cfiu con
Hn od true quay vedng gde véi tryc pittong idp vio dudi pittang va chay trong rink
trén iéch tém vdi roto {xem hinh 3.131}

Hinh 3-12 th& hién cfu igc cha bam pittdng huéng kinh v4i ba Jép pitiéng, mbi lop
¢d chin pittdng. Bom ndy od th they d8i duge d¢ Isch tam bang cich didu chink echo

Hink 3.12. Bom pitténg hudng kinh tée dung nhidu 1An.

céc vanh tifp xdc mat ndn & dich sang phéi hay sang trai (xem mat cdt bén phail. Nhd
vy ma thay ddi duge juu higng cdn bom. Bom nay of vy didm n®a & che lun lugng
ding ddu. Nhuge didm 14 of ofe ino phide fap.

Hinh 3.13 th hién nguyén Iy efe o cla bom pittdng hudng kinh tde dung nhidu
Hn (& - tdc dung hai Bn; b- tée dung ba 18n). Vai vong quay cha tryge bom mdi pitténg
thye hién duge nhidu Hin hat va 48y,

Nang sudt thé tich cda bom pitténg hudng kinh tde dyng nhibu Bin duge tinh theo
ehng thie:

- n -
= 2.8, e P, dmi¥s, {(3.22)
@ 4 &0 o itgr
trong 4¢:

o - dudng kinh pitténg, dm;

z - s pittdng;

S - gquang chay c¢la pittdng, dm;
& = 2uy

¢ - 48 lech tam, dm;

n < 86 vong quay oba fryge bom,
vg/ph;

i - g8 1Bn tde dung cla pitténg;

¢y hé ad hidu dung thé tich,

Hink 3.14. I® thi luu Itgng cda bom
pitidng guay:
Gy - nang sufit thé tich tde thai; p°- goc
guay rla o,
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Hinh 8.14 thd hién nang sudt th8 tich cda mdi pitténg trong moét ving quay cia
roto, Mudn tinh lvu hiong cda bom iai théi &i€m nac 4¢ hode cho mbi vdng quay ta
chi viee clng tung d6 (uu lugng tie thal) hode céng cde dign tich 7. Dign tich £, 12 phin

A\ o

Y .
-t {/2222225 / —
—
GUYEN HUNG TAM

Hink 3.15. Nguybn I¥ cdu teo vi hoat déng
iz bom pittdny quay hudng truc:
_a} truysn ddng bang cacdang: 1- rdto;
2- pittdng; 3- co cdu cacding; 4. rAnh hat va
déy;
b} diing mat phing nghidng: 1- roto,
2- pitténg; 3- mat phAng nghidng;
¢} dung mat phing nghiéng vé 1o xo: I-
1. pittdng; 2- roto; 3- mat phAng nghigng; 4- 1 xo.

th€ tich t8n thé&t qua vach ngans
{guay lai khoang hit)

2. Bom pitténg guay hudng
traec

Day 1& los] bhom o6 nhity
pittdng nhy bom pitiding gquay
hudng kinh. Bi€m khae v8i bum
hudng kinh 1a cde truc cda cde
pittdng d2u song song vai truc
oha 1oio va cédch truc réto mét
khodng 14 r pittong ném trong
16 khoan trong roto. Can pitténg
#uge khép véi co cliu cacdang
hodc t1 1én mat phéng nghiéng
{xem hinh 3.15). Nh& vay khi
réto quay 58 mang theo pittbng
cling qusy va pittdng con
chuyén déng qua lai trong réto,
it méi véng quay cuia rdto thi
mbi pittdng thutc hidn duge mdt
Ian hit va& day.

Ning suiit thé tich cda losi
bom nay sdng phy thude vao cde
yéu t6 nhy: dudbng kinh cda
pitténg o, sd pittdng z; quang
chay 8 vA 38 vdng quay cla riic

LN
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ks |
z =

It 4

frong d46:

S e | duntis,
60

n
(31.23)

Q,, - nang sult Iy thuyst, dm¥/s;

z- 88 pittdng;

d- dubng kinh pitiéng, dm;

n- 8% véng quay cla rito, vginh;

8- quAng chay cia pittong, dm;

5 = Dtgh,

D- dubing kinh vang tran di qua true cde pitténg, dm.

Neu gdc nghigng £ = 0 thi § = 0 va @, = 0. Nhu vay dizu chink duge gic § thi
didu chinh duge Q. N6u géc B nkm bén trii dubng thdng ddng thi s& d8i chibu hat va

Nang sust the tich thye t& cha bum duoe tinh theo céag thic:

&y «Ga hom.
zand?
@, = 4
trong dd:
e k¢ af hity dung thé
tich cia bomn.

Hinh 8.18, th# hién céc
dudng dac tinh cda cdc bom
pitténg quay (cd hudng kinh
va hudng tryel.

True tung & cde gid tri
lun higng @, ofing suft N va
hé 26 hiéu dung .np. Truc
hofinh 1A gid tr] 4p sudt PUH).

Nhin hinh 3.16 ta thay:
lun lugng iy thuyét @ =
const la duing thdng song
song v truc hodnh. N, 14
ehng sufit }y thuyét (dutng
thdng di gqua gdc toa d6).

Céng ti hinh 816 ta
thiy: d8i v6i chal long of dé
nhot nhd (H;05thi bé s6 higu
dong chung v nang sufit thé
tich thye £ gldm manh khi
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Hink 8.18 Cée dudng dac tinh eta bom pititng
quay hudng tryc
%, dudng hidu dung thé tich; » - dudng hitu
dung ma sdt; 4- dudng hisu dung chung khi hd of
hitu dung sp sufit n, = 1; @, - nang suit thé tich
thye t§; N - ctng sufit thye t€ (chinh 1 cOng suit
hidéw dung N, = N,).



tang dp hec cie bom va cOng
sullt thic t& ¢8p cho bom lai
tang nhanh. D6 v chit
1ong o8 49 nhéi n (nhy dau
mé} thi cée gid tri n; 4§,
giam {t va N, tang it khi
tang PiH),

Hinh 3.17 th€ hign ctu
tac ¢u the oda bom pitténg
quay hudéng troc.

Cac bam pittang loai nay
od nang sufit thé tich tic 0.2

. s 4, 4
dén 25 mh vl g = 85 = 98%; i
n = 1600 + 6500 vi/ph, 4p :
suft o the dat 3&n P = 350
kG/em?® (= 350.16% Nim?).
3.1.2.Bam banh ring e, .
Bom bénh ring duye - T
inyg dung trong cde may thay : / %
Ive (nhy mdy ép, mdy néng, 4 m &
cin cffu, miy ddc 4450 he Hink 3.17. C#u tao cda bom pittdng quay hiuéng
thdng didy kbifn ty dong, true:
dac bidt trong cong nghé a} khéng didu chinh duge quing chay;
ngudi may; trong bai tron b didu chinh duge:
ede 3o phan chuydn didng cla 1- didu chinh gde nghidng £ cta mat & 2;
céc may. 2- mat il cia pitténg; 3- pitténg; 4- réto o6
Dy khdng o6 van hit va kboan I6 xilanh; 5. tryc guay.

dfy nén bom bdnh rdng od
the quay véi van tde ldn (n = 700 + BOGG vg/ph) nén nd thudng nhin truayén d4ng tryc
tiép tir ddng co. VI ki lam viéc hom bink rang ludn ti8p xdc voi dBu shim, dAu thiy
lue n6n tudi tho cis nd cac. Cac b2 mat Jam viéc oiha bom phdd duge ché tao vii d3 chinh
xac v& d9 boing cao thi mdi tac duge ap lue 160 va khong tfn th&t nhidu he luong,
Hink 3.18 bigu didn nguyén ly céiu tac vA hoat d0ng cda bom binh rang.
Nang sufit thd tich Iy thuydt @, cta bom bdnh réng dugc tinh theo céng théco

S Dbnam
(g T — dm/a, (3.25)
60

tromg 46
D . dubing kinh chia cUs hei binh rang, dny;
b - chiBu ring cOs bénk réang, dm;
m - midun cia ring, dm,
7 - vhng quay cda hdnh rang, vg/ph,
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Do o8 céc khe hd gigs hal banh rdng, gi%a vd va cdc bdnh rang ndn ch&t ling sé
chui i phis dfy v& phia hut. Su t6n that thé tich dd duge danb gia bAng n,. Néng
sufit thyc @, cia bom duge tinh theo cdng thic:

Q. = 7Ry » dmYs; {3.26)

By = 0,8 + 0,95
Hinhk &.19a bi€u difn d4e tinh luwn lueng tdc thdi cda bom banh rang. Nd bifu dién

Hinhk 3.18. Nguyén l¥ cdu tas v host ddng cia hom bénk réng:
f- olta hot; 2- v bam; 3- banh b din; 4- banh dén; 5- cla 48y,

f
£ .
—— \‘ ——
4 al fg S N‘<
a " & \\3\
.
¢ }
5 _
£
& mg ® \
@ ¢ 5 & B 2 B W Hxtr®
A 2N | A b
Tz

#) 4)
Hink 3.12 Dge tinh otz bom banh rang:

a) luu ldgng tde thai;
b} quan hé gi®s hiu luong va 4p suft
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gquan hé giita luu lugng ¢ va gde guay p cha bénh rang vii he =& 8n khép & = 1. Luy
hugng 1y thuyst @, dugc tink trung binh gita @ . va @_ .., sse cho hai dign tich gach
chéo bang nheu va bang £ Hé 86 khong ddng deu duge k¥ higu 14 &

5 = Zmax ” min 100%: 327
€

86 rang con mdi bank rAng céng shidu thi hé &8 3 cang nho.

Hinbk 3.19b bifu difn dae tinh v& quan hé gita lva luong @ v dp lye P cde bom
bénh rang. Dusng thang I song song vdi truc hoanh 1 dudng luu kuong 1¥ thuyéi, nd
khong phy thudc vao 4p sust. Duding s6 2 hoi cong xufing th€ hitn od i6n thit €h& tich
khi 4p sufit tang lén. N&u khe hd 18n va khi chat ldng it nhac thi lyu luong 88 pikm
manh khi tang dp seft {(duing cong 3} Truiing hop bom Am vige 1&u, B mdn nhifu thi
dudng dac tinh géng dubing 3.

Hink 3.26 th& hién cfy iao cu thd cds bom bidnh rang D€ khéc phus hién iugng
tai ¢4t ngdt 1n binh rang va gfi do do chit dng bi ket Iai gia hai rang lue cudi qud

i

% W8 g

W\\N\K\\\\W\

AN

Ry

Hink 3.20. Cdu tao cla bom binh réng:
a} cdu tao cia boum,

b) th€ hién rinh théng khi tai: A - rénh thong; B - ch#t 15ng bi ket.

5 5

)&

Hink 3.21. Bom bénh rang mée néi tiep.
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trinh 48y ngudi ta kboéi vanh thong o (xem hink 8.20 b,

Mudn cd &p Wee cao ta mie néi tidp cadc odp bom bdnh rang nbu hink 3.21. Trong
trittmg hop nhy bao git Iwvu Itong cda bom phis trude eiing cae hon phia aau nén phii
o6 van x4 vong trd v3 bE hat,

3.1.3 Bom truc vit

Bom trye vit of 381 Ivu lugng vA dp suflt rdng. Nd od luv luong tit 1 d&n 15, tham
ch{ 100 dm/s, &p eult t (25 + 1761 10° N/m?, a6 vong qusy 1000 . 16000 vgiph. Bom
loai nay lAm vige ém, 8n dinh, tudi tho cao. Cing ¥ vAy m& bom itrue vit duge dog
dung r#t rOng rai trong cic may ép thiy ke, Bom trye vit kho ché teo vi od ddi hél
d4 chinh x4¢ cao, khé stfa chita hdi phuc. Bom trye vit khdng 6 hé 88 khéng ding ddu.

Bom fruc vit duge cfu tao tir hai hodc ba tryc vit an khdp vol nhae, mét trong &
ching M truc ddn cdn cdce trye khdce bi din. Ching duge 4t trong khoang cda than bom
sag cha khe hd gilta dinh cénh truc vit than [ nhd shat. Kbi bom lam vige thl ch&t Iéng
duge hat tir dBu pay va diy v2 dBu kis c0a o4p truc vit. Phin khong gan rdnk cia mdi
true ludn chis d&y chat long vA ludn chuyfn déng tU phia hit sung phin d4y.

Né&u ]a bom hai trye vit thi viéc truyén chuyén ding £ trye din sang true bi ddn nhd
cap bénb &n khdp (xem hinh 3.22b). DE an khép duge thi cde trye v o6 chiBu ngyge nhaua,
Khi bom gdm ba trye vit An khdp nhau thi truc ddn 14 trye giifa (xem hinh 3.23) va dudng
kinh ngodi cda hal true vit canh biing dusing kinh trong oda true ndm gitta

Bam mdt truc vit do bang Netzsch cia Cong hbda 1ién bang Dife chf tge. Bom nay
o6 vu diém chinh 14 bom duge o& ciie dung dieh d4c nhy bun, mat, ri dudng, hoa qui
nghi¥n Mn hat, thit nghidn, bdt nhéo v.v... Chinh vi vay ma nd duge dng dung rdng ral
trong cOng nghitp hda, thue phdm vy,

J 7 £ 5 ¥ e g 13 o
/o v /
st |/ /7
A 4 /
f
oo S kL ; ’
; Y piomn bt et
;{' f Ei ‘\\ ;‘ ’ - l{:ﬂ}
7 & & Fd I3 k4 4—“%!-1 2
f?) 5/)

Hink 3.82. Nguyén Iy efiu teo vi host déng clia bom tryc vit:
a) bBom mot true vit: 1. v$; 2 - gid; 3 - ofa hat; 4 ~ xilanh (stato}; 8 - truc vit
{rote); 6 - true cacding; 7 - khOp néi; 8 - khép ndi: § - hép dém kin; 10 - dom
kfn; 11 - hop chen; 12 - 8ng ldt; 13 - than 8 da; 14; 16 - & bi; 15 - trye chinh,
b} bowm hai true vit: 1 - bédnh rang dn; 2 - banh ring b dén; 3 - than bom.
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Luu lugng thye cda bam 1A &, duge tinh tit phyong {rinh:

3 x
Q, = e (D% - d¥ .en.yp,, dmif, (3.28)

irong 44:

D, d - dudng kinh dink
vl chan cda true vit ndm
gitts, dm;

£« bude vit, dm;

n - $6 vdng quay.
vg/ph;

7 - hé 88 hiéu dung
thé tich;

#p = 85 + D5%,

Tir phuong  trinh
{3.28) ta th&y: musn thay
481 huu lugng cda bow true
vit ¢hl cd m8i cdch thay a8i
88 ving quay n.

Ap suft P cie bom tao
ra cho chét léng phu thute
v80o cAdc khe hé gita hai
true vit voi khoang thién
bom vh gitta ching véi

nhau, cting 01 chidu dii L Hink 3.23. Cau tso els bom ba tryc vit.

cla true vit,
P = 20.10° Nm? dng voi L = {1,Z2 + 2
P o= (20 + 60),10° N/m? - L =1{3 + B {3.29)
P o= (80 + 200).10° Nim? - L= (5= 9%

trong 4 ¢ - budc vit,

Hé sb hitu dung chung ena bom & 7 = p,. 7 = 60 + 95%,
32.1.4. Bom rito canh trugt

Bom réto ednh truot thudng ¢ lwu lygng tir 0,25 dén 20 mP/h ap sufit dat ti
(15 +_ 1003105 N/m2. Nguyén Iy cfiu tao i host d0ng cda bom rdto cdnb trugt duge
thd hitn & hinh 3.24 v& kinh 3.20.

Hoat d6ag cin bum réto cénh trdgt ¢dp nude ngodd (hinh 3.24) nhy sau: khi rato
guay vol van (Se da 18a 48 céc cdnh 1 dudi tdc dung eda Wye by tam ti sét canh ngoai

vao mat tru cha stato 4 o0 30 lich tdm voi rito 3 1& ¢. Chc cinh 7 via quay theo rofo
3 vira dich chuy€n qua lpj trong ranh 2 cda rote 2 Khi cdnh ! bat dxu rdi vi trf | thi
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qua trinh kit bt dau. Céanh 1
#fn vi tel I &8 vi el 1) thi
qué trink kit coa mbi khoang
a nam giita hai canh 44 hoan
thanh. Khi cinh r&i vi tef 11
thi qud trinh ddy bat ¢au k&t
thae khi canh &&n v o IV
Nhy w3y méi vbng quay cta
r8te & bam g8 cho moét néng
sudt th& tich la ¢:

g = 21.R.2e.b6.20.2.0r 2, dm°ivg.

Nang sufit thé tich )y
thuy&t {khéng cd tdn thit) cda
bom roéto cdnh trugt sé 1 Q)

Q= gn =
(ZnR2eb - 20 2By
60
@ 2e.b.12x R B¢}
i 60
Nang sust th# tich thue
cda bom 86 la @
Q, = §,7, dm’s. (33D
TU céc cong thilc trén ta
thfy musn thay d6i gia trj ota
Q, hay @, ngudi ta thuing
ch& tan bom sav cho ed thé
thay 46 duge 33 lech tam # va

88 vong quay » {xem hinh
3.261.

Khi thay d6i chidu quay
cha roto thi phia hdt va &y
56 thay 48i cho nheau.

Trong cdc oong thde trén:
B. bén kinh cia vo {stato),

¥

dm;
& d5 16zh tam, dm;
- b- chi®u rGng cla canh, dm;
e- chi®gu diy canh, dm;
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Hinh 3.24. Nguyén ¥ cfu oo eda bom roto inh trdot
i - canh trugt; 2 - ranh chia cdnh;

, dodle;

dm3fs.

3 - Mlo; 4 - stato.

{3.30)
[& 3 4
/
/
i
—- —
e WS
D 5
H "
il
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Hinh 3.25. Bom rdto cénh truygt cd clia Wit va

d4y bén trong:

t - canh; 2 - ranh chda vdnh; 3 - r6to; 4 - W cho
ch&t 1ong di; § - clia diy; 6 - vich ngadn; 7 - cita

hit: 8 « stato,



Z- 88 canh;

n- 86 vong quay cda rdto, vg/ph;
75~ hé 88 hidu dung thé tich;
g = T4 + 95%.

Cong auft iy thuytt N, cong sullt hidu dung N, va cdng sulit ddng oo N, cia bdm
roto chnh truvt ndi chung cdng duge tinh tuong ty nhit & cdc ¢dng thde (3,18% (8.20%

AR
N

Hink 3.26. D6 18ch tAm cér bom r8to ednh trugt:
#) khi 45 léch tim e = 0y
b} khi do Jech tim 2 = (.

T
\@

229

D61 vai bom rdta cdnh truot thi he s8 bidu dung co boc (do ma eit) Ja gy, = 30%,
Hé g8 hidu dung chung la » = 85%.

Hink 3.27 th€ hién luu jugng tic thi oia bdm rato céah trdgt. Dién tich £ hinh
tam gidc gach chéo th€ hifn phin chdt léng bi cdnsh chifm c¢hb; £ 1a bude gde cla canh.

= bhe =bles dm3 {3.89)
i 2,
F
TN NN
T“& N9 NN N
¢
AT
&
: - 4

Hinh 327 Dge tinh hty hoong tée thi cla bam réto cdnh trugl.



& 13 Bé 58 khong d0ng J8u vé Juv lugng, nd duge tinh theo cong Lhic
Qmm * Qmin

i
Hinh 3.25 th€ hi¢n nguyén 1¥ cfu tac vi hoat ddng cla bum rito canhk trugt od
duiing hat va dAy chdt dng & tAm el roto. Phia trén dudng C - C la phis bat, odn
phia dudi 12 phia d&y eda bom. Khi 44i chi®u quay cda rato thi hai phis 48y hat d6i
ch# cho nhau. Cée buéc tinh toAn chag fuong ty nhy én. Cing cd thé€ lam rénh 2
nghiéng ¥8 phia chidu ti€n cia cdnh mot goe # = & + 15 thy thudc vio 46 16n con
bom nham muc dich gidm lue ma sat gifa canh va vd bom.

3.1.5, Bum vong nude

Loai bom ndy cdng ldm vide theo nguyén ly th€ tlch. N6 thudng duge dang d6 hat
ch#t khi nham duy trl d0 chan khéng ndo dd trong ciae thi6t bi o8 chdng han. Cong i
vy ma bom nay cdn duoc goi 8 bom chiin khing vong nude. Do chan khong ma nd
tao ra duge a tlit (0,8 d8n 0.9 dtmdtphe (bdng 0,2 dén 0.1 d&tmbiphe Ap suft tuyst 46i).

Nguyén ly clu tac vk hoat
dang eda bom chan khong vong
nyde dude the€ hign & hinh 3.28.
Bom dude cdy tao gbm réto 6
cénh I dat trong vé bom hinh
tru 2 1geh tAm vai rits. Khi roto
I khong quay thi nudc s& thp
trung 0 phia dudi. Khi réto 1
guay voi van tfc gdc o theo
chi®y kim dBng ho thi cdc ednh
cia réto & gat nudc quay theo
vd nhd lye ly tAm ma pude dat
thanh vong 3 bén trong vé bom
2, Khi quay tiy & dén C, cde
khing gian gitts hal cdnh k& tifp
nhau 2& ldn din, nho vy ma
bom thue hi¢n qué trinh hit khi  Hink 3.28 Nguyén Iy cfu tao va hoat dong cia
& noi ciin hit théng qua clta 5. bam chan khéng vong nude: 1- réto o canh;

Khi quay tit C d&n A thi cdec 2. vb bam; 3 vhng nudc; 4- offa ddy; b- cin hat,
khéng gian giita hai cAnh nhd

din va dfy ch&t khi qua eta 4. 16 bom lam vide binh thudng thi vong nuéc phai lubn
dd 4f tai difm C khong lam thong ép giita khoang d8y va hit. N&u khi Jam vige nude
bi hut din do di theo chit khi thi phai b8 sung diy 4. Loawi bom KBX cia Nga thi
lwong nudc cas b8 sung la 200 - 300 I/h. Nhiét 3¢ oda nudc 40 - 50°C. Khe hd gita
réto o8 cdnh vA vich ngang 48y culi ede bom khodng 100 micréng.

Luvu hugng nudc chuyén ddng qua mét oit ngang AB 13 @ duoce tink theo e6ng thuc:

A = 100%., {(3.33)

b n _
g = T (- 0% . zzleja.mg?}m, njs, (3.34)
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trong dd:

D,, D, - dudng kinh chan va dinh cinh cda réio, m;
Z - 8 cdnh;
;- ¢hidu cao con cénh, m:
£ - chitu day clda ednh, my;
& - chidu réng cda cinh, m;
n - =8 vinyg quay cia rdés, vg/ph.
Thé tich hat 1y thuyst cia bom Ia VY tinh theo cong thic:

i 4 n
Vi m{»: [0, - @ - DF ]~ 20 - a)e}b = m3s; (3.85)

g - phin chi2u eao cla cdnh ngdp trong nude tei didm C d€ dadm biao khong théng
Ap gifs khoang diy va hit, m; néua = 0 thi @ = VL
The tich hit thye cis bom Ia Vi
V= a vl m
trong d6: y - he s& hitu dung thé tich eda bom,

{3.36)

Hinh 2.29. Nguyén ly cfiu tac va hont déng cda bom Hc tay:
1- chn bom; 2- viéeh ngan di dong; 3- ¥4 bom; 4- phiin vd d€ thao l8p bom;
ks Xy, 8, 5, cdc van,
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3.1.6. Bom lic

Hink 3.29 thé hidn cdu ta0 vA hos! dOng cha bom 14c fay. Bom nay cing lam vige
theo nguydn 1y the tich. Khi dung lyc 48 gat O&c) chn J sang phal bodc (ral s& lam cho
vach ngan 2 (ddng val trd pitténg} cong quay sang phal vh trdl. Kbi véch 2 quay sang
phai thi khosng B ting th€ tich nén ap sust gidm lam cho van s, md, &k, dong, chit
léng chay vas khoang B. Dong thai & khoang A s x8y ra gud trinh nguge lni ndn chil
1dng 6 bj d8y tit khoang A vao otz d8y cua bom. Khi vich 2 chuyén ddng nguce lai
thi khoang A hit, cdn khoang B ddy.

Néu ding wdy 98 d8y cdn I th] chibu cao hut cds bom cd thé dat dén § m, con
chiZu cao &8y dat 81 40 - 80 m. Bom loai ndy thuing dung cho cOng viée gia dinh hay
¢céz ofta hing bdp xing, diu nhd.

3.2. BOM LY TAM

Bom ly tAm duge thigt k€ va ch€ tao dua trén nguydn Iy ly tAm (xem myc 2.2). Dé
thist k& vi ché€ tao duge bom ly tam khi JAam viéce e¢ hiéu suét cac cn phai nghidn cdu
oo 80 Iy thuy#t eda nd.

3.2.1. Co 5d I¥ thuy€t cia bom ly tAm
3.2.1.1. Tam gibc van 1 vi phuong trink Becnuli vl riinh quay

Ta xét chuy8n ddng cha difm v4t chdt {(chadt Jong) M trong rénh dang guay chung
quanh truc Qz vdi van t6c goe w th& hien & hinh 3.30. Khi ranh quay quank truc Oz
8¢ Jam cho ch#t léng trong réinh cng chuy&n d8ng quay theo va chiy trong ranh. Tai

thii didm x6t thi dism vat vz
chit M cédch truec quay mdt
quiing r goi 1 bén kinh gquay. 4>

Difm M of vAn toc vong &
U, van the goic 12 o, van &
tucng 48 so v raink B W,
vAn tc tuyét d8i 1A € (xem
tam gidc van téc & hinh
3.31k

U = wr, mia;

i £ 9
@& = »

30

trong dd:
n - 58 vbng quay cia rinh
quanh tryc Oz, vgiph
Vén téc tuong 46 W
duge tinh boi lvo huong €@ oda
ch#t 1dng chia cho tift dign

Hinh 3.30. Lyc tac dyng 1én chét long trong
rdnh quay.
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ngang f cia ranh:

W = E- , mis,
f

Van téo tuyet dSi Cona difm M I ¢ing Binh hec cda vin e U va W
C=U+W=C,+C_ {3.37a)
trong d¢:
£l"‘l = Ceoaa;
<. = {gina 1A che hinh chi®u cda vén e
tuyét 48§ 1&n phuong clis U vi ”
valing goc vSi phuong 7
£ - gée gita W va U, chinh 12 goc gifta //’
chidy dang chiy tal difm M trong &
ranh so vgi phuong cda van idc
vOnRg:

a - gée gia € va U, Hinh 3.31. Tam gisc van tfe.

Tir hink 3.31 ta cing cd thé vist:
W2 = U? + C?- 2U.Ceosa = U? 4 C*. 2U.C,
hay: ct-w+ UP =200, (3.37b)
T# hirh 3.30 va dya trén phuong trinh Becnuli ta vi#t duge phudang trink thiy dng

hoe cho chit long chuyén dong dudi tdac dung ofa ngoai hue

w 2 P Xdc + Ydy + Zde
d(?g ) + df— ) = . (3.38)

24 ag

trong dg:
m - kh6i lugng oia di€m vat chat M {phdn L& chét ldng), kg
V - thé tich cha phin @ M, m3;
p - khéi ludng rigng, kgim?,
» = pg - trong luong ritng, N/m?;
X2 - toa 46 cda didm M; N
XY, Z . eac hinh chifu cfia ngoal Iue tinh cho don vi thé teh, N;
F =y V = pgV - trong lugng thé tch, N
F, - lye ly tam tinh cho mft don vi the tich, Nim?;

* = roosgy;
¥ = rsing;
22+ yl =k
m = pV, ke
a = wir, mis’y
ma pVelr
F = = = partr, N/m>;
v v

39



X = Frosp = pwlrcosp = pux;

— § = % = -
Y = Fging = pursing = pa®y;

F © pgvY
TV Ty e
Thay cde gid tri irén vao (8.38) ta o
w2 P 1
d{— } & df —) ® —— {pwrdr + pwiydy - pgdz), (3.39)
28 P8 PE
Sau kki tich phan v3 nhén véi pg te sé b
w? e
P4 p ——2- - -E—-+ pge = const, (3.4

Néu rank khong quay guanh truc Oz thi vén téo vong 7 = O, khidd ta ed W = 0
v4 phuong trinh (3.40) trd thanh:
CZ
P+p mé + pgz = rconst (341)

P8 chinh 12 phuong trink cts Becnuli vigt cho chAl ldng chay trong rinh {(&ng)
khéng chuyén dong.

3.2.1.2. Phuang trinh ¢d bin v vin tée rigng cda gudng doag

Gudng dong 4 bo phén chd yéu trong bom Iy tAm. N6 ¢ dang tydn nhu bianh xe,
bén trong cd chc rAnh hufmg tam k& tifp nhau. Phin ngdn cdch céc rénh k€ £i8p nhau
goi 1 cénh gudng. Canh cd thé théng thes hudng kinh, cong vB phia trude hay phia
sau 50 vOi chizy quay ¢ln gudng,

Hinh 3.32 thé hifn nguyén }¥ cfn tso va boat d6ng cia bom ly tam.

True 5 nhin troydn ddng £i1 ddng oo s& 14 rho gudng déng £ quay, chit dng chia
trong cAc ranh cGa gudng oing quay theo. Xha huc ly tAm ma chdt 16ng 8 tir bE hit
& chuyén 1én qua gudng dong 4, qua bd khuéch tin £ vao ranh gdp ' theo dng dfy €
Ién b€ 7. Trong qué trish chdy oda chit dng ti didm e 48n diém » duge xde dinh nhy
sau; tif e 48n ] 1A chay trong ranh khong chuyén dong; I - 2 chdy trong réinh quay; 2 - 8
chay trong réanh khéng chuyfn déng Phuong trinh chuyén ding cia chdt long trong

ede ching trén nhy sau;
oL z

¥
P.o+p ; +pgz, = P+ p 2 + pgz, + pgH_
.M’ ,.W U .
+ [ [E 'z, e fim— i FEZ, b .
1 TP 2 # 2 PEZ; 2 ¥ pF 2 £ 2 P-§%y v pEIEy o
o 2

3
P,+p = +pgz, = P +p wé- + p.gz + pgH, .
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Cong ba phuong trinh trén iz thu duge phiong trinh sau:
G- w-w .-y
E+ AE=p 2 + p 5 +p 5

trong dé:
AE - tén th&t trong kénh {rénh) chay:

8
AE = FpgH = Pg(He-i * Klwz + HZ«s}‘
s

Al

AN -

x®

: \
7 <

Hinh 3,32 Sy hoat dong cta bom ly tam:
1’- rtink gop hinh xody 8c; 2°- bd khuéch tdn; 3- canh gubng dong; 4. gudng
dang; 5 truc gudng déng; 6- Sng ¢8y; 7- b€ ddy; 8- bd hit; CK- chan khong
k& AK- ép ké.

(Gié tri cie AE dugc dénh gis qua hé 6 hiéu dung dp sut g vi ta cd phyong trink
co ban dang thi nhit cia gudng déng nhu sau
G-t W-W 00

2 2 2

Cée thanh phan thude v€ phai cis (3.42) duge tinh cho 1 m® chét lng. VI vay d€
cd thi nguyén cho E {néng lugng) thi phdi nhan ching v&i m*. Khi 8y E co the nguyén
nhy szu;

E=gpt {8.42)

kg.m

.m = Nm=J
8«2
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Céng sukt tidy t6n d¢ of dong chay nhy trén JA:

Jd
W o — hay kW = 1000 W.
-
B6&i visi 1 m? ch&t 13ng ta cd:
N
Ip & —- + N = lpg.
8
Chia hai v& cia phuong trinh (3.42} che N ta o6
E ¢ Nm ci-c: owi-wi vl
__w__.‘w__.m:m=}{=rgﬁ{’ 4 = 4 %
N N N 25 22 2g
2.0 wi.wZ  Ui.R
H = p.( 2 1 ! 2 2 1, m. {34%)
%% 2% 2

{3.43) 1a phitong trinh co bdn dang thd ph€t vist theo chidu cao oft chit léng.

N&u ¢d hai b# chia chiit ¥ng, chitu cao gitta hai mat thodng la H, dp suft tdc dyng
1#n hai méat thodng 18 nhu nhau, chit I6ng chay ty do ti b€ cac xudng b thip. Khang
tinh d&n t8n that trd lve trong dudng Sng thi vén i8c cle dong chay trong trudéng hop
ndy & van ide ly thuytt C

— AP
C, = VogH = |f2. — , mis. (3.44)

?2
trong 4¢:
AP - higu dp sudt gitm hai mat thosng, Nfm?.
Ty 86 giika céc vin tde C W U 5o vai € goi 1a4 hé 86 van tdc hode cde vin the
ridng:

= _fi.._ K. = _‘KL.._. . K = ,Lyi .
, {3.45)
x - Xk = . K owZ_
% VagH " VagH’ 2 VigH
Tu phthlzg trink (3.48) ta 46 dang thu duge phvdng trinh co ban dang thy hai:
;;wxgz.ﬁza-f{ii-x«:izqymz-xﬁl (3.46)

Tit phuong trinh (3.37b) v (3.43) ta tim duge dang thd ba cia phuong trinh co
bén:

1
H = ny P (Uzﬁuz - UlCtz;} = guH), m {8.47)
i
Hy = " Wty - UL, (3.48;
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trong d4:
H, - ép sufit 1y thuyét tinh theo mét cot chit long.
Mulin o8 ¥ lan thi: UL, =0ticia C“l =0vilU =0

Hinh 3.33. Cdc b6 phén chi y8u cda bom Iy tam:
I - ranh xody (v6 bom); 2 - bd khusch tén; 3 . gudng ddng.

C, = 0 nghia A tam gidc vén téc & cda vio cia gudng dong phid 14 tam gide vudng
(xem hinh 3.33).

Tir didu kién trén (C,, = O ta tim: duge dang thi tu cda phudng trinh o badn cho
gpudng dong la:

1 1 _
H= ’;H? Uzcuz - Hli i **g Uzcuz; {349}

H, = ——fi = H + AH. {3.50
Ty

Thong qua didu kidn & (3.45) ta xdc dinh dude cde he 86 van t8e sa0 cho bam lam
vigc o6 hé 56 hitu dung tinh tit (3.46) ©d gid tr} 16n nhat. Nghia 13 ti cac dai hugng
H,@n,N va cac kich thie cia gudng ddng cho phép dung duge cde tam gidc van toc
d€ xsdc dinh cdc van t6e O, U, W. Cic vin te O v W dugo xde dinh sau khi da xdc dish
duge C_ U, # Cde vin tée U va T duge xac dinh phy thude vao lwu Iong @),y 80 vOng
quay n, dudng kink I, chido rong cla cénh & (khodng cich gida hai véch cia gudng
ddng}, 46 day cis cdnh thong ;;zza hé 56 chat hep A:

7 i > A (3.5
T i : : V4 351
30 2 )
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_ R
™ xDb:
1= 0,75 + 0,95.

Luu lugng thyce cla bom 12 @ nhd bon htu lugng Iy thuy#t @, mot dai hudng 1 AQ.
AQ Ia t€n thit luu lwgng do chilt 1dng chay nguge tl cltg diy cda gudng, gua khe kd
gita gudng v v6 bom v¥ ¢lia hit oda gudng. Tdn that 4Q duge xde dinh gua hé 8 tin
thit the tich 54

nife, {3.52)

— Q -
T Qv
Ag phu thube vaos khe h8 f gitta dulding kinh ngodi D, cia gudng ddng va loi céa
bg khu&ch tdn hay lgi cia rdnk xody vd bum:

(3.53)

Bz "
= 7500 + 34 mm. {3.54)

3.2.1.3, Phuang trink dong dang va viog quay ritng

Hai miay bom cf dang gubng dinpg cing mét ki€u nhung kich thudc khéc nhay,
mutn of cung gid tri hidu dung thiy lve 5, thl cae ha 86 vin t6c tuong dng phai bang
nhau vA ngude lal. Nhua vay tit phuong trinh {3.46) khi gitt nguyén », (¢ gis trj cao)
ta od thé tao ra hing loat gudng d4ng ®ng dang nhung kich thude khde nhau, Kha
nang ndy ghip cho cdc nha thiét k& khi mubn oo gudng dong 1dn vdi gid trf cda », nhy
¥ mufip thi trudc h&t x4y dung gudng déng miu d8 lam thi nghitm x4c dinh cde h§ a6
v&n i6c sau d6 & xdy dyung gudng ddng nd kich thudc lan. T ditw kién hai gudbng dong
cd chc hé 58 vAn the ttong dng bng nhau thi ;. 1A nhy nhav, ta thit Wp duge phueng
trinh ddng dang.

Vi du: ed hui bom gubng déng cung deng lam viée ¢iing ché 49, cd cing 1y Hat gia
ivj ca.

Bom 1 o< edc dac tinh:
3
m
Q, — ; HmH,0; NkW, n, vgiph; D, m.
s

3
m
Bom 2 cd dac thah: @', — ; B, m H, 00 N, kW, n’,vgiph; I, m.

-]
Cla tim cde guan hé gida cde dod lugng trén sao cho yy, = »). (Mudn o6 » eac cho
m&i bom thdng thudng chi cdn xét 5 vi 7o V& 1, cd gid tri ghn bang 1)

Can el dang thd hai cia phuong trinh co bin ta vigi duge:

K, =K hay 1a =Dn = nﬂ’n'w hay
s0vV2gH GWIgH'
ni n'Iy
=TT (3.55)
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n'; goi 12 86 ving quay quy v& mot mét vi nd the hién 86 vbng quay cla gudng dong
v8i ctt dp H = lm v3 duding kinh D = 1m.

Né&u cho chc hé o8 vAn thc chéy qua tift dign trdn of dubng kinh D va D' 88 the
duge huu lugng quy v& 1 m I @7,

K S PO
‘m RDNIH ‘m T ZDN3gH
Q Q

hay

== Q*[

(3.56)

DYH =~ DWH
Né&u nhén va chia t v& miu sd cia phuong teluh trén v6i H, H’ ta 88 b céng sullt

quy v& mdt mét:
N

N
= —— = N, , (357
pHE  pWH? :
trong ddé:
N = K.QH, kW; N = KQH, kW ;
k=251 N,
1000
Pt v8i moémen quay ta vist:
M N N'n
M o N Nn

Cac ty s6 n/n’; N'IN duge xéce dinh ti (3.55) va (3.87) 1 thay vao phuong trinh
trén, gidn ude ta thu duge mOmen quy v@é mot mét My

M M i
=== = M’ (3.58)

D3y
Néu D = IV {dubng kinh ngodi cis gudng déng bing nhau) thi ta co:

a i

-1 1

&’ " u"

R

N > (3.59)

-§={—n—}3t

N' H‘S ). H
L

Phuong trinh & (3.59) duge dng dung T8t rong »fi trong thyc t&€ 4€ xéc dinh cle
dac tinh cia bom nhy @', H', N’ khi 36 vdng quay thay ¢4 tit n thanh a".

Vong gquay riéng
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Vong quay riéng 1a hé s& nd zdc dinh d§c tinh cda cac kifu gudng ddng khdc nhau
vh dua ra khi néng hdoa ddng duge. Vong quay riéng od hai loai:
- ving quay riéng theo cOng suft 12 ny kbi N, kW;
- ving quay riéng theo lu lugng ny khi @, mYs.
Xem xét bai gudng déng | vh 2 of cdc dac toh Dy, Q,, H; Dy, @, Hyva H, = H, = H;
cimg dang.
Mufn ¢6 U, = U, thi:
r oy
e T e (8.80)
?32 Dz
Khi vAn tée hudng kinh bing nhaw v2 hd a6 vA tist dign ngang 14 tf i thuan v&
bink phucng dud¥ng kinh, ta cd:

7] P
U g g, B S (3.61)
Qz Dz B? QZ
T (3.60) ta ial od:
n
s .‘ig . {3.62)
iy ¢

Vi hai gudbng dong cling dang nén chﬁng od m:ag gi& tri hieu dung 5, = 5, Tt (3.62)
ta nhén va chia v& phai véi vH =

ny  VQ,VH, ﬁf;
e . (3.8%)
# "’@3
‘Khi H, = lm thin, »n’ va Nl -»N’,
NZ = lkw thi Mg = 2y ta cd:
L : 1 = 1V (3.64)
:;2 N \
Ry =R \?rw, {3.65)
Khi thay ' va N tir dizu kign 3.58) véidisu kign H' = H, = | m ta ca;
n 1 N ndN (3.66)
2 T L J—— ' .
NUVEY /B omvE

TH (3.66) ta dinh nghia vdng quay riéz;g theo ofng sufit nhya sau:

Vong quay riéng ny 1k ving quay trong mit phit oda gubng 46ng md hinh méu s
cing sudt 1 kW lam vige voi oot d4p 1w 6 cing hé 58 hitu dung vdi gubng d6ng ¢0 cong
suft N, kW jam vide O et Sp M, m vi guay n, vg/ph. Ta ndi hai gudng déng i cung
mt tig'ng«

Cong suft thye 1 N thi cbng suft Iy thuyst & Ja N

_reQH
" 1000

, kW (3.67
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g = 1000 kgim® ném

i vt nude ta od:
1000.9.81..H
= 3,81.Q.H, kW,

By = 1000
trong da:
Q, ms
H , mH,0.
Thay N vho {B.66) ta cd cOng thde cda ny theo h¢ 81 nhy sau:
YNy, nY9 BLQH
n Eo = H
NT meE HYH
n. V@VH n.vyQ
fge = VO8] o e 314 ——— &
N VH JHAEH T HYs
nvQ
?!N w 3,34 -}% H (3*68}
AL h
Ry = 3,56 W theo hé do KMS,
trong de:

= 35 + 250 481 v bom ly t4m;
250 + 500 26i v&i bom hudng kink;
= 500 + 1000 d&i v4i bom cdnh nang (bam hulng truc),

Vong quay ritng theo luu Jugng cda bom duge tinh theo copg thio
Qo (8.68)
Ty = moew B .
O y¥ o 314
Do 12 vbng quay edn pudng ms hinh miu Bm vide v didu kitn H = Im; @ = 1m¥s,

BN

Vi du
Hay xéc dinh vbng quay riéng theo cdng suflt mia bom ki a6 lam vide v6i H = 250 m,

N = 10 000 kW, n = 600 vgiph va 7 = 90%. Cho gy, = 1000 kg/m?.
Bad gidi:
B 1000.9,81.Q.H
- PE¥ , kW = 0,8.10 000 = 9000 kW;

T 1000 1000

9000
B e 388 midfs;
9.81.250
800v3,68

25434

3.2.1.4. Hinh dang kudng kinh oz pudag ding
Hinh dang hudng kinh cia gudng ddng ddge th8 hisn bing mit cAt ddng ¢

qua

47



trac. Tim dang huéng kinh chinh i& x4c dinh hinh déng hai vich cda gudng dong. Khong
gian gita hai véch duge ngan thanh cde rAnk nhd cdc cdnh gudng. Khi gudag quay thi
htu thé€ s8 phan nang lugng ti gudng vA tgo thanh ddng chay tit b& hut qua &ng hot
vao gubng iz 16 & tAm vk d¢i ra khdi gudng & phia vanh ngoal,

5 A R TRINVAN TN T
ik L S S N e S Y LR
@ % R mEsimeah mt 4 eSS Eiri o
> A SR X 7 I e N LR
& RN MW RS W 7 Fooarl, -
g HH}# y Vi A RIS E
PATIMITRRYY 3\ LA LY ATA,
MRTRIRE AR AT IVANEAN A A0 77T E ‘iz i
BB AN ITTALUATARNI i AL LALY 1,
M x §’; !‘\_* “-‘1‘ -“ ‘l [, ?‘\ \g‘;" a2 -~ - ]‘ l’ X, J, 1’} IR 8‘99 I
e SRR ENOR e e e e ae
o WM LERIN R 5 ket AT XL
R AARTACRNN R s P, 20 7 9 %% 8
VSRR AN g D B BV
08 X\\}\‘%’;@ M 2 Jf,/fﬂi?
&2 - A B a— e e B o 3{2
g \\\ \\ \\ % 8&}‘ fm,:ﬁa —r /I ] /55’3&
I 59200 AL 2 o e DR AL 15 B
o i \\\‘}\ \)f ™ e, :z ‘%2 /’/:.e M;g R~
3 PN NN NN i s T s S o o6 D e iy <
o s Kxﬁ?\ N o ._._.-:-:“" e 655 'Iﬁ :
ANNVAS G oA e
£ BN T ' : t =
5\ RS Y iy e, IW..«?' o %’J e g
AR N : = /,'l;}:l - :
M, i e, Ny, e
2 N A A S o fﬁé’*gﬁfg
Q ‘?‘:\\\. Y “::‘: . 5&0 ":::—’MWQ: ] %:’ﬂ
x’;i\~ N o e e >
$5 43 3 W a8 IR 75 S0 FEZ L3P 3P0 T05 S5

Hinhk 3.34, Quan ho gilta vong quay ridng »8i luv lugng vA hidu sudt cda bam
’ iy tAm.

Hinh dang hudng kinh cida gudng ddng tiy thufe vao loai may duge xic dinh boi
vong quay riéng va tinh chét cda luu thé 18 ch&t long hay khi {(v8i bom 12 ché&t long,
cdn quat vi mdy nén l chit khi).

83 v6i bom o n&m dang huéng kink chinh duge thE hign & bing 3.4,
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NGUYEN HUNG TAM

Bdng 3.4
nN Hinh dang Tam giac van téc [ Csac dudng dac tinh
!
1 2y ; i HE N N o ,gg
[ 1i
30-85 = | 7 G E w, 00—y
& 8¢ H
— 2
Sm=25 "2 a ws 178 @
) PR Y 70
—Z ——
95-175 4@% G~V | = w
70
——t % \

7 150 765 a

Luy
4
”
A— _,._,r_“z oA N —
175260 %— G W% m7<_ ~— %

55
HCREEEEE g wr a5 %
2 i HE N
260-470 ‘ W e 00
D 20 100 [~ 70
i &y H— % 60 r A a
“Ds 121 Ly, g 100 %0
4, HA
430-1000 {1 S 00
Flr | ool |mT
A : Y 45 a
D,/0 =05-08 10 09 130

Mu6n chon dang hudng kinh trudc hét phai tinh ny theo cong thic (3.68) rdi si
dung bang 3.4.

Dang ding clia gudng dong theo hudng kinh trong titng trudng hgp cu thé phai
dya tréh mo hinh miu ma ta biét duge cic hé 86 van téc K ,, 1a hé s6 van tbc vong,
12 co 58 d€ x4c dinh cdc dudng kinh & clfa vao va ra cia gudng dong nhu D,; D, ; D,,
D, (xem cong thic (3.70) va hinh 3.35).

60
D = .KUM‘V‘Zg.H, m. (3.70)
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S8au khi tinh b®n true cds gubng (truc bom) k€ cd dnh hudng cia rink then ta tim
duge dudng kish o cia trye tai chd HMp gudng d8ng. Dubng kinh bhu 16i gudng la d,
k€ c& Anh hudng oha rinh then duge tinh theo cong thic:

d, = (1,2 + 1,3)d, m.

(3.7

':S \ !
N 2 %
}
E -
ANE 7k —
AN / R
% 5 2N
P, ({""‘ Y )
f "f . . x;";'
1 ¥ f 5y
S5 &
n Qéd
QO L g — e
Q?'
@ \ NN
S 5 o

Hink 835, Dang hudng kinh ol gudng dong.

Kifm tra vén téc chft 10ng & clta vao 12 € zem hé s5 céa nd 1a K(:{, cd Mdng hé

s6 van t86c cla méu K{:QH hay khang:
_ 4Q|l
o n(Df - dBWZgH '

K(f
trong d¢:
Q

= 0B,

Kp

& - Itu luong cln of eda bom, m¥s;
H - 4p lde eds bam, m;

g - gia t8e trong trubng, misd;

7 - hé #6 higu dung thé tich;

&y, - luu lugng 1 thuydt eda bom.

(3,72}

Chitu rong cis vanh khén cda vio cla gudng la b, duge tinh theo cong thide:
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b, = e , {3.73)
' oaD K. Vg Hi
DO vl bom Iy tAm cd gis tri ny &en 260 thi:
K, = 04 + 0,5 K = 0,956 + 1,1 gid ir] bé dng v&i 2 bé v& gig tr} 16n dng vai

%y MW,
Kifm tra dudmg kinh D thong qua
C, = (0,08 + 0,08).3vVQ.n2, ms,

trong dd:
Q, ms;
n, vgfph,
C{n
i D2 ¢
Q= oo, ey . {3.75}
%

Cm = (&, - Cnﬁ}igﬁw mis;
i, Id hé 88 chat hep (do do day cda 161 chi€m ché):

d
=1-—- . (3.76)

DE tim vong quay ritng theo hwu huong 2, ta dua viio edng thdc sau:

& .n .
K. = 00341( — ot tgp_ W% 377
(.mn ‘&: gﬁm
trong dd: A o { - C”ﬂ : 3.78
g [ -gﬂ— k] { }

B, = 14 + 36°
Dé ching x&m thyc nén My 8 = 18°%
Khi 46 cong thite {3.77) trd thank:
K. = (1,35 + 2,80).10° 2{ yH3 (3.79)
Cmg Ji"

Q
Cong thic (379} ding cho ¢ bum huldng true.

N#&u pudng dong 13 hoan todn hudng kinh nghia 1A van t8c cda chét 15ng ndm trong
mét phéng vudng goc voi truc bom, khidd §, = 1; 1, = 0,8 nén ta ed:

K. = {148 + 3,05).10 %83, (3.80)

Sau khi d4 xd¢ :3;‘?:?1 duge dang hudng kinh va& canh I va 2 cBn kifm tra ching x&m
thuc (8¢ d8 c&p & muc sau),

ChiBu rong cla réinh gudbng d cla r= 12 &, dude xde dinh theo cong thiic:
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» 1, (3.81}

sz
trong dd:
le - & 86 chat hep {do chiZu day cda cdnh chifm ché}.
Dy 3 By,
Dy w8 frmm—rmer—iis }, M1, (3.82)

2
Bén kinh céc dudng cong cla bai vach gudng g, va p, duge tinh theo cdng thde
p, = (0,3 + 0,5) D, , m; }
p. = (0,1 + 0,2) Dy, .

Su chay trong gudng 14 6 khi:

An
xr , — = goust.
A8

{3.83)

F

Chc gid tri & bang 3.5 dung 47 tac dyng dang hudag kinh cés gulng, duoe b8 sung
thém céc gid tri thuc nghidm & béng 3.6, Hé s6 K @ bang 3.6 gidp ta tinh duge ede
dutng kink D, D, va by, &,

VH
i}li = KD?? "";;“* P+ H
VH
{3.84)
vH
b, = KM' — TR {
n
vH
y = K?"Kﬁz‘gﬂz' )

trong dd:
¢ - goc phat trifn via cdnh gulng & hinh chifu bing (42 cdp & phén sau).
D, - duge xéc dinh sau khi d3 tinh duge Dy,

3.2.1.5. Cic tam gisc van tdc va dang coa canh guing

O mue 4 ching ta 48 d% cap d&n dang huéng kinh cin gudng dong (chink 13 hiah
dang cGa hai vich hinh vanh khan cich nbau 4 cda vao [2 b, v& & clia ra 14 6,),

Trong mac pay ta 98 odp 18 dang cia céc vach phan chia kiiing gian gita hai vach
hinh vanh khan thanh cdc kénh (rank) goi 1& cdnh gudng. Nhut viy gudng déng chinh
1a tap hop lign ti€p cde kénh theo vbng tron. Khi gudng guay, nghia & cée kénh guay.
Qua trinh truydn nang lvong cho chit ldng théa min phuong trinh Beenull v8i ranh
quay. Dinh lust bao todn nang lugng v§i dong chay ola chat long trong gebng ding
duge 48 cAp & phuong trinh {3.40) v&i diéu kién 1&: ti6i dién ngang clia cde ranh trong
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Bdng 3.5

Rinh | Rénh | S8 Vianh Vinh
_ D xody xody cdnh | trong ngodi
Ay | W% | K, | Cw | L 2 | xhong | o6
2 5 o | khu€ch | khu&ch
Idn tin
b,D, |57 D, 17 Tt
25 57 | 091 | 092 | - 415 | 0015 | - Z - -
35 70 092 050 - 340 0,028 - 12 - -
45 76 | 094 | 088 | 0070 | 295 | 0040 | 0033 | N .
50 81 095 086 0072 265 0,053 0045 1) - -
70 86 | 097 | og1 | 0078 | 205 | 0082 | 0067 | 9 . .
85 88 | 099 | 077 | opsa | 200 | 010 | 0087 | 8 - -
130 91 105 | 0668 | 0100 | 164 | 0170 | 043 | 7 - -
170 91 109 0,62 0,115 . 148 06,217 0,184 [} - -
260 90 | 118 054 | 0134 | 126 | 0270 | 0235 | 5 . .
340 88 126 048 0,141 112 0300 - 4 - -
510 86 143 | - - 0o | - . 6 175 120
670 84 | 163 | - . 100 - - 4 095 062
860 82 | 183 | - . 100 | - - 3 072 0,48
1000 78 209 - - 100 - 2 0,63 042
1200 76 2306 - - 100 - - 2 055 036
Bing 3.6
ny 50 70 B85 100 20 | 155 215 300 475
Kp, - . 26 27 29 34 43 46 49
1
K D 85 B7 88 30 92 97 105 115 150
2@
K by [} 11 13 15 17 22 30 40 35
Ky, 35 | 45 3 3 10 45 | 21 30 48
Koy 050] 028 | 590 | 0135| 0,10 | 007 | 0048 i 004 | 002
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gudng I r&t nhd, nghia i 58 canh pubng khéng gidgt han (a4 v& cang nhidn), CF shy
vAy thl van 16c tuong 38 cla chit dng mdi lubn ¢ chidu song song vdi ti€p fuyén cda
ednh gudng (xem hinh B3.36). 86 cdnh nhiBu din 14} lam tAng ma st gida chit long va
chnh, Trong thyc & 86 cdnh 12 od gi6i han nén khodng vach gitra bai canh Hen tiép 14
dang f (634t didn ngang cta vinh 13 khong nhél. Vi vy kit lam vige thi van t8e tuong
480 cha Jap chét long sht cdnh moi song song vdi Lifp tuyén, cbn Bp & xa b thay 461
va tag xedy (88 d8 cip d&n & muc sau),

Do nhiing didu trén nén khi dung cde tam gide vaAn toc va tao dang cdnh clin phan
bist hai trudng hop:

- 88 cAnh l& nhidu vé clng, cée gid tr} khi tink o6 thém ky hitu » (trll van t&e
hufmg kink vA vaa te vong);

- a8 canh 13 ¢d gi4i han.
Dang cda cdinh vi cde tam gide van t8¢ duge the€ hidn 5 hinh 3.36.

Hink 3.36 Dang cda cénh gudng va tam gide vén i6ec.

1. 84 cénh i nhigy po hgn
Van t6c ving va hudng kinh cia hiu thé tai 6idm I vA Z duge tinh nhu zau:

an D zn D
Uimm ™ Uimgg oy e
@ {3.85)
= Q?: , mfs: = it , mfs,
1 mD b A, "2 aDy by,
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trong d4d:
Q,, - ltu lutong 1y thuyét cla bom, ms,
Dy, D, - Qubng kinh gudng di qua 1 va 2, m;

b, by - chiBu Ting cia cinh tai 7 va 2 {c¥a vio vk cla ra), m;
Ays &5 - B 80 chai hep do d0 day ¢da cénh & cita vho vi ra gy nén.

3
by
sinfl, o 3,
h= ¢ C T g,
i 4 f o {386}
&, >
2y -
sindy o 3,
32 TR s — = }. - N F3
L% t, sind,,,
trong dd: J
A p 8, - 46 day cda cank & oua vao vi ra, ed thé chon theo thue nghiém hofie

theo tinh bén, m,

£y, t; « budc canh & c¥a vio vA ra {phy thube vae B, D, va 88 cénh Z), m.

Cd thd ldy gis tri gln ding cda 1, vA 4, nhy saut

2, = 0,8 + 0,92

A, = 0,90 + 0,97, ! !
« ‘ (=
Chitu cao cft d4p H duge tinh A y "w\
theo pdpg thice: o3 22? -
H=we.  -uC, ) m (38D s BN
...g Mo [Yu g fs T 3000 s ’35/ }( N\
Tt dizu kién mubn s¢ truydn \ %f /
nang luong cho chét 1dng 1a 16n nhit H
thi Coe = O cBO phip ta dyng tam 47 /
gibe van tée sau khi da tinh duge U ; /
v C,, . Sau dé tim duge goe B, 0
canh I cia canh, a8 y
Ti {3.85) ta tinh duec U, va
C,,,- Tit binh 3.37 ta chon duge 4y 45 o
25 40 6 25 7% F5e s

phy thube vio ny. TU (3,88) ta tinh
duge Cuzw:
gH

TTRLES

(3.88)

, mis,

[ty

Hinh 3.37. Cée dac tinh hidu dung cle
bom ly tam.
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Sau dd dyng tam gidc van t8c clta ra va do duge gdc f.,,.

Chit y: d6i vai cdnh Z 14 gi6i han thl tinh 4, va A, cling theo cong thiic (3.86) nhung
bd ky hidu « va ecdc géc s&€ 14 §, va §,.

Sau khi d& xdc dinh duge hai gdc B, va f,, ta dung duge doan dAu va cufi cua
cénh tai hai vi trf I va 2. Trudc hét trén dubng kinh D| ta chon diém I, dung gdec md
¢ cia canh s& tim duge di€m 2 trén D, N6i I v6i 2 bing duang cong ta co dang cla
cinh gudng. Canh gubdng c6 nhiéu dang nhu cong v& phia sau, cong v& phia trudc hay
cong {t, cong nhidu hoac thdng d¥u lién quan dé&n dinh luat chuy&n d6i néing lugng.

Céc tam gidc van t8c khong nhing giip ta tac dung dang cla cdnh gudng ma con
ding d& gidi bai todn nguge lai: tit gudng dong cd sin, vdi 86 vong quay dinh trude
phai tim @ va H.

Trong thuc t€ thi s cdnh gudng ]A xdc djnh:

Z =5 + 15 (cho bom);
Z = 30 + 40 (cho may nén khi).

2. 86 canh 1o gidi han

S8 canh trong gudng cd ¥ nghia rdt ]l6n d6i vdi viéc truyén nang luong. Cé mot s8
bi€u thie thuc nghiém dé tinh 86 cdnh Z. Trong dd ¢ mot bhidu thiic da duge thue té&
chiing minh 1a: s8 canh 13 tét nh&t khi khodng cdch giita hai canh lién ti€p bang mot
nia chigdu dai eda mot cédnh:

b, +D +
Z =652 ! sin By * by
D,-D, 2
Cong thic (3.89) khi ding cho may nén thi thay con s6 6,5 bang 11.

Déi vbi cdc gudng dic lign cdnh thi 8§ cdnh Z duge tinh theo bi€u thie:

Dl
Z = 17sing, || — . (3.90)
D2

Théng thutng s6 cdnh trong bom ly tam la;
Z = 11 khi ny = 40;
Z = b khi ny = 500.
DEi vdi bom cdnh nang (hudng truc): 4 (3.9
Z = 8 + 10 khi ny = 500,
Z = 3 + 4 khi oy, = 1000,

Hinh 3.38 thé hién chuyén ddng cta chat léng trong gudng cd s6 canh gidi han,
van t6c gde cia gudng w cd chidu nguge vai chidu kim ddng hb.

(3.89)

O-ranb I th€ hién chuyén déng cia chét long chay qua guong khi gudng ddng yén
(w = 0). O ranh II la xody chidu tryc khi gudng quay vdi vén téc w, khi xody cd van
tSc - w thi bom van quay nhung khéng cd luu lugng (@ = 0). Ranh III 1a tulin hoan
cia chat 16ng quanh cinh. Téng hgp chuyén déng cia chit 1dng la I + II + I cho ta
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th&y van tfc cia chat léng &
phia truéc cinh nhd hon & phia
sau. S dl nbhu vy 14 do xody
chidu tryc gy nén. Do xody (3
rinh I1) nénp sinh ra van tdc cla
chit léng 1a A va 4, Vin t&
&, cd chidu nhy U, nén lam cho
chit léng chuyfn 4dbng nhanh
hon gudng. Van t6c A, ¢d chidu
ngude véi U, nén lam cho chit
iéng & cda ra chém hon gudng.
V1 vay khi thist k€ ¢in chi ¥ dén
vidc dyng cdc tam gide van tée
thite cia gudng ed sf cdnh gidi
han.

a w.q
1'31 = {"W}{"m) R oe———
{3.92} .
a w . Hinh 3 38, Cac chuy¥n dbng oia chit 19ng
A, = {“‘“}'é"" = 3 trong guling dong bom ly tam.
a - duling kinh eda xody:
t,8ing e
a = ty8infy; e
2 2 2 ze
thay vao {3.92) ta eo:
xl sing,
I T —
zi
(3.98)
all,sing,
Ay = - ot
22

Véi bom thi Z;, = Z,, véi may nén thi Z, < Z,.

Sy &nh hudng otz xoay d6n tam gide vAn t8c dugc thé hidn 4 hinh 3.38. Budng
eong 1 - 2 1& dang odnh gidng nhu hinh 3.37 nhung v6i =6 cénh &, Vi v8y cée tam
gide van t8e oda nd séwig,: - "

Cro = Uy + Wi

Anh hudng cla zody chidu tryc 98n tam giic van t6c & clia vao th€ hidn & ofing

thde:

—_ {4.84)
+sz

G = Uy + 8+ Wy =C, +Cy (3.95)
- Nhu vy thi {:;i » Cam lam cho eft 4p H ola bom khong dat duge gid tri cao nhit
co thé.
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Mubn che C;; = Cﬂim thl cin gidm goe B,,, d€n gia iri sao cho o tam gise vhn
t8c thén min bifu thic:

{3.96}

Hink 3.35. Anh hudng ciia cée gde f, B, dén tam gido van &

Nbhin hinh 8.39 ta thay: néa viy thi 88 of W: wvii gid tri Bn, m& W 16n 28 gAy ra
xam thue. Vi the nén B, khong duge gidm mé con phai ting thém ti 2 dén 3. K&t
qud 1A ta od goc £ cda dang cinh theo duing cong 1-2 the hién & bidu thic

ﬁ; = .Blm + Aﬁl‘ {347
Tam gide van t6c thyc cda dang cdnh gidi han theo dudng 1 - 2 =68 la:
Co=U +A +W, =, + 6:“1; (3.98)
Néu ghit nguyén #,  thi tem gidc vén t6c & cla ra li:
Cy = Up- 8y 4 Wy = €, + Cp (3.99)

Nht vay trong qusd trinh cfp néng lvgag, ti C%m da gidm thanh C“z' Cang do €
gud nhd 48n mue bo gua duge nén chidu cao ot dp i bifu thade (347 d& 6 thmzi*;:i
v.C

~ U

H = g, WgT 2, m. {5,106}

Nbung ta mudn gudng ¢d sb cdnh gidl han Iat offp duge nang ong bang nhu cénh
khong gidl han khi vin gilt nguyén van ific hudng kinh. Néu vay thi gde #, phid théa
man bidu thdc sau:

By = Bae + AB,. (3.101)
Ta o6 dang cdnh I - 2 va nang huong mb chit iong the duage e
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Uzc"z#,

(3,102}

o=y

Né&u gilt nguyen dang hudng kinh clda gudng va dang cis edc cdnh theo gde B, va
B, ma gidm 8 ednh thi khi dd:

{3‘02 m‘Cu“& - &g, mfs; (3.108)
hay:
H u, .
v A
- Rl it t % {3.106)
+i: £ Coze
A e - (C £ o
R R 12 =i m K, (3.106)
Cl.f C&i Cﬂ
nn: 2o % 20
2™y
c - KC {3.107)
l}z = - 32@
K & he 88 tudin holn, nd phy thude vae s8 canh Z
1
K = , {3.108)
2e 1
14 P . >
1. ()2
D?.
grong dd.

e = 0,8 + 1 véi bom oo b6 khuch tin;, ndu khong od bo khuschtdn thi Wby ¢ l8n
hon: v&t mdy nén cd sd cdnh Z = 18 + 28 thi 6y ¢ = 1,6 =~ 2.2,

Gia tri caa ¥ cd thé tra bing 3.6a

Bdéng 3.6a
e
;_ IS 1 039 é 620 i CaRr 083 ~g figt | 037 2 a6 5 _E.LS:S__J
N o4 s : ¥ W | owe . mo |25 |
n N | ; i ; . Lo § ‘

Rp— PR - - . I

Khi tao dung tam gide van tde cﬁn chi ¥ sao cho:

WE ®
R——— N T (3.108
W,
nhdm gidm t8n that do xody gay ra

T hlsh 3.39 1a vd:

sz Cmg .
e =tgf, o hay Cﬁzm = Ly e Ll
Z ¥z00 {gggw
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Thay vao (3.107) gidi ra ta cd:
C C H
U, =, 2 ﬂ/ m g2 4 87 (3.111)
2tgh,) 248850 Koy
Phuong trinh trén cho phép ta tinh duge D, khi bist 88 ving quay 2, vg/ph vi 6,
vi rAng C_ , duge tinh theo eéng thic:

= {1 + 0,5). C‘ {3.112)
Xi€m tra theo bi€n t:h{i'c
Q
Cpy = = . (3.113)
nDyby Ay
Gde 8, duge tinh tir {3.87) phy thude vés 5, :
Cm
Biw = arctg . (3.114}
T,
Vdi phuong phdp trén la d& chép nbAn sy cfip néng luong la 160 nhét khi C‘ = 0,

od nghla ta ding chiy vio gudng b phuang vudng goe vai Li€p tuyln tai cla vau
3.2.1.6. D¢ boat tinh vh dang cés cash

Khi gudng 1Am vige, chat long di qua gudng s& thu duge nang lugsg B E, ,(em
difm I va 2 1a trang thai cta chét long lic sép vao gubng va e vim rii gubng tinh
cho 1 m3 huu thé:

a.a
El‘z i {PZ * P;} + o - = + pg(Zz -Zl}; {2.115)

Khi nhan v8i m? (th€ tich d& chdy qua guling) thi £, s& cd thd nguyén 1a N.m,
Chia phuong trinh trén che pg ta 828 duge nang lvgng dudi dang <ot dp:

E E P, - P CZ. 3
A R g P g, w2 AT mp (3116)
N Il 4 75
H Hp + H,; (3.117)
PZ " PI
I{P = v {Z, « Z 1 (3.118
PE
-G
Hy = , {3.119%
4
treng dd:
}f? - nang legng dudi dang thé néng;
H, - néng lugng dudi dang dfing néng.
Ta goi # 1a 44 hoat tinh eda cdnh gudng:
H, #-H, H,
P om - = 1. s (3‘2283
H H H
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Khi thay |, C, bAng le. Cul va sz,

2 2 2 2
sz - le Cu2 . C‘thl

Cuz ta cg:

Po=]- A H i (8.121)
i = Cp, VB C,, = 018 o6
m e "2 =1. ,
Pom | ~5 R 1 K%uz (3.122)
Khi gy = 1, tir didu kign (3.49) ta ¢6;
&K -
sy ™ *E}“ 3 {8..5)
2
thay vio phuong trinh trén ta of:
Pl «%ﬁ ; {3.124)
2t '
H, = PH=H- L 3 {3.125)
P 2:;%
o,
Hy = {1« PIH = 2; (3.126)

Nang Iugng 46ng néng s& chuyén thanh dp sust nhd bd kbuesch tdn v rinh xody
bao & vanh ngosi cda guldng.

Bay gi¥ ching ta hay theo d8i cde dang cia cénh voi nhitng gde B, khic chau xem
nang lugng cfip cho chdt idng & deng nde nhidu hon. Mudn th# phad gitt nguyén U, va
U, ddng thoi xem nhu khdng oo tdn that (AH = 0 » H, = H).

T (3.116) ta od thé vigt duge:

ci. e}
s + H 3.127)
2p \
hay:

28.H = C% - Cf o+ zg,ﬂp. {3.128)
Dat: 2eH = 4 %Hp m Cg; {3.129

khi 4y (3.128) ¢d dang (3.128):
€% = (3.} + Ch {3.130)

Cac 38 hang ela (3.130) cd thé bifu didn blng cde tam gide vudng Mudn vay ta
quan sit gudng cia may khdng cd b khudeh tdn Jam vige vii lun th€ (k€ cd chét idng
va chat khi), v6i no U, »U| vi €, vudng gde v8i U, (xem hinh 3.40}.

Tit hinh 3.40 cho ta cich xdc dinh dang ofa cdnh gudng khi bi& dang huéng kinh
clia gudng cing phy canh vho vA ra cda oinh, of nghis 12 tam gidc OAK hinh 340 48
duage xac dinh trude.

D& v& dudgce tam gide van t8c & oifs ra oln oS thém diBu kKign sz w sz” nghia 12
dinh cta tam gibc vén t8ec ca ra ludn ndm déu 4o trén dudng thing di qua X ma song
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song véi U,
Ching han ta My dinh cla taw gidc v8n $6c cfta e OBD od dinh tai D, khi 4y ta
of thé vise:

c? = KD

—— s - : {3.131D)
Doan KD? biSu diénznané Iugng dudi dang ddng nang.

Hink 3.40. Nia duidng tron néng hiong cda gulng d8ng.

Cin xée dinh Cg tir phuong trinh {3.130). Mudn vay ta dyva vao phudng trinh Becnuli
véi rénh nuay:
2 F T2
{‘his hai v&€ eho pg v ghép laf ta of:

w2 wi. 72 P P
el HEY A m{m§+zz}-{~»~34~zz}sﬁp;
PE

= (P, - P) + pg(Z, - Z)}; (3.182)

2g 2 PE
hay: Wi- W2+ U319 = 2gH
132 = e, (3.183)
Tit tam giac vudng OAK ta od:
AK? = OAZ + OK*  hay In W2 e O
thay vao (3.133) ta e:
Cf + Uj - Wi = 2gH, = CZ. {3.134)

T tam glde vudng OBK s &4:
EB? = 0K + OB? hay: KB = €t + U
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thay vio (3.134) ta thu duge:
Ct+ U= CL+ W} hay “ﬁ"ﬁz»%’%=0§ {3.135)
Xéc dieh difm E bAng céch dung duding vubng goc tit B. § v# tréi cia {3.135) them va
bot BE?, ta co: BE® - BE? + KB* . W] = €7,
Bigt KB8? . BE? = K&°.
Mat khde ¥ tam gide DEB ta cd; BD? - BE? = DE% BE? - Wi = DE? dem thay
vAo trén ta nhén duge:
KE? - DE? = CZ. {3.186)
V& nita ving tron ¢ tam E ban kinh EK va od KE = EF.
Phudng trinh (3.138) oo the vish
(KE + DEVKE - DE) = C%;
Kk + DBE = DF, KE - DE = KD, nghia 1a:

DFKD = DG* = G (3.137)
T¥ cde phuong trinh: (3.130); (8.181); (3.137) vA tir tam gise vudng KDCG guy ra:
¢ = 2z H = KD* + DG = KG2 (3,138)

ity dg od nghla 1a: nang lugng mé chit long (hey khi} thu duge dusi dang déng
ning duoe xac dinh bAng doan KiD? ¢én the nang Ja DG Vi thé nira duding tron o ban
kink 14 van t6e ving & cla ra U, goi Ja nis ving trdn ning liong cla gudng. DE vé
duge nda dudng trdn trén thi tam gide van tée & olda vao 1A kidng thay 48 v moi vi
tri D trén dung KF, nghla {4 canh vao cda cdnh cb cfce dang khic nhau Ung vii cde
vitri I, DY, 137, D™ d8u ti€p tuyén vdi dudng thdng xde dinh bdi gde B,

&} Khi di€m D tring v8i K
__ Trong _trudng hgp ndy:
KD = ¢ DG = &; KG = 0,
nghia la gudng khong truydn
bit cd dang wnang ludgng ndo
cho ché&s iéng. Van t8c tyong
d6i cia oita ra (W) of phuong
2 BK. Van téc {3‘12 w 0 va
canh gudng trong trubng hep
nay goi & cdnh bao luwu
{(khong truyén nang luong),
nd o dang phu duimg cong
I & hinh 3.41,

b)Y Khi di€m D dich xza
dan diém K v2 phia phai:

Trong trubng hop nay,

nang lugng truydn cho chit .
idng & e hai deng d6ng nang Hin# 3.41. Che dgng canh gudng.
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va th& niang. Khi D con gin K thi ty a6 DG/KD ldn, ng gidm din khi D dan 2a K v&
bang 1 khi D = E. Dang cia cdnh 8¢ hot cong dan va thing (dudng d), sau dd lai cong
nhung theo chitn nguge lai {dudng 3).

e} Khi D tring v8i B:

Pang cds canh 1a dudng 3 & binh 3.41. Nang lugng ma ohft ng nhén duge duéi
hat deng 14 bdng shau.

Vén t8c tuong 461 & cls ra W, = BE {(hinh 3.40).
d) Khi di€m D ndm gita B vi F, chAng han tai D

£)6 cong v phia trude cia cdnh lén dan vi KD’ > D'G"; dang cla cdnh 1a dubng 4
& hinh 3.41.

o} Difm D tring véi F:

Nang lugng truydn cho chét léng hoan toAn 1a dang d0ng nang KG = KF. Thue
chit huu th€ chiy gua gubng ddng v8i dp suft khdng d61. Dang cla cénh 14 dubng 5.

TU nhilng nhén xét trén ta théy: khi cho trudc vén tBc vdng & o¥a ra 1a U, {xde
dink I, vi W,) thl nang lugng truydn cho luu thé téng dan khi gde £, 1én dAn. Nhu
v8y ¢ nghla 1& cénhb phai o dang nhu Judtng 5 (khi D = F). D% ndy cbl phi bop véi
quat (khi cin Ap suft khéng 16n), Théng thudng thi chon dang cdsh dng vii di€m D
ghn difm F ¢€ thigt k& guat o6 ép sudt thip. Trudng hop ndy khdng nén dlng che bom,
vl ki chuy#n nang luong ti phiin 1dn 0 dong d9ng nang sang dgng thé nang (ap sudt)
thi phdi diing bd khuéch tdn vA ranh xody, didu dd lam cho bom hoat dong khdong t6t.

D& khic phue didu trén, ngudi ta chon dang cdnh dng vdi didm ) ndm gida E va
¥ {EIY = I¥YF), Trong tredmg hop ndy sy tang tuong 46 cda nang lvgng DG/KG 1A
khdng ding k&€ so vii tfn thdt ma it do vén ibec 18n giy nén

Néu difm D gan X, chéng har J& D'” thi ndang Jugng dudi dang 4p suft (thé nang)
in, nhung dng th€ nang luong ma chit oy nhan duce lal nhd {dogn KG™"). Hon nita
khi dp suft 3 o ra 16n 58 1am cho t&n thit luu lugng 16n do chit ldng chéy qua kbhe
hd giita gudng vA vé bom quay v& ciia hit, D€ khic phue oin of ov offn bit kin t8t, ch&
tao phii chinh xdc.

Ti nhitng hitn lusn trén di d&n k&t ludn JA: vai bam chon dang cdnh guling dng
vii difm D ghn di€m E (cad hai phis) phung it kbi 14y D = E, nén ly:

1 b

Nhitng ditu vita 48 cdp & trén 13 chua tinh d8n t8n thdt 4p lye ngay trong gudng
ddng & AH. Tén thét nay duge dénh gid qua #,,

7 = 0,96 v&i cong suft lén;

1y = 0,85 + 0,90 vai cong suflt vire;

7y = 3,75 + 0,80 vai cOng suft nhd;

H = g H, m, {8.140)
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trong dia:
H - chidu cao c6t 4p ma bom tao duge, ny
H,, - chibu cao cot ap Iy thuyét cda bom, m, ng tuong \ing véi doan KG.

Vé&i H|, cho trude khi vAn t6c U, cang nhé khi difm D ghn digm F. Didu 46 duac
dénb gid boi h# s6 hoat tinh cla gudng la P.
H 2 DG*
P=—E=—Eﬂw“-~“$i}’§ f 3.141
H ¢ KG? 0 ( }
Khi che trudce chidu cao oot 4p, thi vAn tée ving clng 1n khi ¢ cang 16n {xem hlnk
#4.40}, nghia I3 P cang Bn. Gia tri F ohd dbl bdi van i8¢ ving bé.

3.2.1.7. Cac tinh todn va gial phap chong xim thyc

XAm thyc 1A sy phs hdy lidn tyc cia dong chiit long ndl rifng thay dong Iuu thé
ndi chung) tai cde vi trf trén mat vaL Héu, mad & 44 4p sufit zidm xufing biing dp sufii
bay hoi tuong dng voi nhist 44 hidn tai cha chit iong. Sy bay hoi manh 18t coa chét
idng tao ra kbS8 lugng bot vBt Idn lifn tuc téch 7o khdi bR roat vat lidu Lifp xie vai
ding chdy ddng thsi cic hat ch&? ong khéng ngimg leo vio 4€ th€ ché cde bot tdch ra
tao nén va dap thiy lvc r&t i6n lam rd vii phd hdng kim Josi

Xam thyc bifu hign &
cde dang eau: khi, hoi va
thiy hoi. Dang khi 1a sy tao
bot trdng. Dang hoi gan vai
viée tao thanh cdc bong i
hdng ging trong suét. Dang P M::
thiy hai gén lin véi cde 1% -
thi€t bi ngung tu, mdy hoi 2g (1// [
nyde va ndi hoi bdi hién
tdgng sbi manh list va dam
xuyén ciia hoi vao chit ldng. &3

B —
Xam thye khdng nhing # o ] S S S
‘g‘&y 4 phd hilty ed hoe ma i
cdn tao ra tde dung dién hda &y N VI =
cuc bd & chf o nhist d6 d&n 3= W, -
300°C do k&t qia cis va & Be X
$4p thiy luc dat &€ dp suflt
'1180.10° N/m?,

Do ‘hién tugng trén ma e ssm— oS ————
v&t Héu bi an mdn do x&m -
thuye. An mdn do x4m thuc
l6n gip 15 1&n Bn mon oo
dign,

%\l

H
o
i
%
]

o
i
a1y

My

M
&

Hinh 3.42. Chidu cac hit cha bom ly tam.
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Bdng 8.7

L °C 5 10 15 20 35 30 a8 | 4o 45

!
P 1
!
4

0,236 0320 0429 0560 0747 0971

Hy, mH20| 0 0,125 0,173

L °C 50 35 &0 65 0 75 sh &5 L H

Hy mial) 128 150 26 234 347 3 483 530 7,14

D& irganh bi 30 mdn do xam thyc ta ding vt [8u thép dae: 100y, 18 Mn, 18Cr,
8 Niva 17027 (14,57% Cr, 0,20% Ni, 0,38 Ma). Trong thue t& ngudi ta bbe lén b mat
vat ligu tal ndi x&y ra x4m thuc bing thép tAm diy 3 mm lam t¥ JIXIBHIT theo cong
nghe han,
Bang 3.7 th€ hién quarn hé gita nhigt 9o #C vi dp suft H, wH,0 cda nude khi
x8y ra xAm thye.
V4t bam Iy taAm, noi od nguy oo x8y ra xAm thye 1k xung quanh canh véo cda cdnh
gudng dong vi canb vAo ¢be bS khufeh tédn {(nfu od).
Vide tinh todn nbidm trdnh xa8m thye cho bom duge quy vB xdc dinh chidu cao hat.
Chidu cao hit H, 14 khodng cach 1l mat thodng cda b8 hit dén didm cao nhat trén
canh vao cta cdnh gudng dong.
P, = B, mFL,0 la ép suét tdc dung l4n bd mat cda nude trong bé hit, nd phy thude
vio 46 cao Z cda mit thodng bé hat so vai mat bhién,
Z =10 560, 1000, 2000 m
B 1{}?3; gx?; gsg; 3;2; m}%z{)
Nuéc (hay chétl Iong) chéy tir bE hat 48n pudng dong cda bom duge 1A nhd 4p sudt
B thc dung 16n mit theang cia b€ hat phai blng hodc 1én han mol t6s thit, duoe thé
hign bSi céng thie:

2
Bz H, =H +H, —E?— + AH + H,, mH,0, (3.142)
g
trong dd:
H, - chidu cao hit Iy thuyét, mH,0;
H, - chidy cao hit dén didm cac nhit cda canh vao cta ednh gudng, mH0,

H, - t8n th&t trd lye trén dudng Ong bl mHO:
p 2 H no. .
(A— + T &), 3.143)
i=1

H, =
& day:
p - khéi lugng riéng cda nude (hodc chit ldng), kg/m3;
C, - van téc trong Ong hit tai cia gudng déng, m/s;
4 - he 88 ma sat gitia chét lang va thanh Sng, nd phy thudc vac vat lide va dd
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nhdam cia thanh dng cling nhy vén t8c clia luu the chdy trong &ng;
A = 0,01 + 0,04; khi tinh kifm tra thi 1 = 0,02;
! . chidu dai 6ng hat, m;
o - dubng kinh trong cha 8ng hit, my
£, - he =6 trd Iye cuc 1O, phy thule vio cic b6 phiin cy thé Mp trén tuyén &ng hat;
£
wfzg - Ap sult ddng boc trong Sng Bit, mH,0;
AM' - gy gidm dp suft do téng véin t6c chdy cia chit léng trong gudng d6ng, mH, 0,
H, - dp sufit khi x8y ra xdm thye, mH,0;
H, - 4p sufit hut chan khong, mH,0;

H, = H, + H,. (3.144)
Khi dat gis tri 16n nhét thi:
H_=8-H . 5k «oH0; {3.145
7
Ak = AH +-f | mH,O; {3.1486)
Qg z
Ak « o6 thE tinh theo céng thie thyc nghidém zau day:
(;z
Bh = M b g (3.147
2g 2

trong dd:
m o= 0,3, m, = 1.2, con W_vh ' duge xde dinh tit tam gise van tSc & hinh 3.42.

Gudng lam viée t6t khi dudng kink D lén, C, nhé va U, od gid tri nhé nhét néu
duge. Gid trl cia gde 8, duge Iy thuy$l xdc nhin theo cong thie

<, i my
By = aretg—— mlf e (3.148)
iz 2 ey By
Sau khi thay cde gid tri m,, m, vho (3.148) ta cd;
B, = 17032
Cong thde thue nghieém (3.149) cing cho ta cdch tinh Ah:
e
Ak = 10¢ 3, (3.149)
o

trong dd:
& - by Dbtyng cda gubng dong, me;
A - vhng quay cig gudng, ve/ph;

o - h¢ &8 xAm thye, tra bang 3.8, nd phy thude vao 66 vong quay rigng theo
cOng suit n,.
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Béng 3.8

my 4560 6070 70-130 130-150
=4 GEERTSG | BOD RO0-10041 1000-1200

Hinh 344, Ding cénh vit hudng
Hinh 3,43, Dung canh tao déng quén & teyc toi rudc oda vio cis gudng
c¥a vao cha pubng d€ chéng xdm thyc. d¢ chénp x&m thuc.

Mudn tranh xém thyce thi
gid tri cha AA phai nhd, muln
vay phai gidm s6 ving quay n
clia gudng dong.

DéE chidng xAdm thue, ngoal b
viée tde dong 1én sd vdng quay
cdHn o thé 4p dung cic cdch san
day:

-bb

“a
™

a} Tao ddng qubn lrude cde
vio cun gudng ding

Phuong phép nay duge thd I F 4
hién & hinh 3.43. Canh gudng of
kich thwde canh vao lén, canh va
nhd. Nh# vay ma van téc Wl a -
cls vao gidm v Cilz tang ddn  Hinh 3.45. Md rOng cla vio d€ chéng x&m thue.
t81 e dbng chdy quén. DE trinh
chiy qufn todn b dong thi phél dimg cde canb R J4p trube clia hiit cia gubng déng Nhd
vy mé hé 98 wdm thuc o tanyg 8n

= 1200 + 1504
Canh ra b, cla canh gudng nhd lam tang »,,.

&) Dung gudng canh vit bl sung
Gudng cénh vit hudng truc duge ldp trude gudng d0ng nham tac ra ddng quén.
Gubng nay khi lam vide od tai nhd, ning luong céip cho nd la UlCu]f’g. Céc cdnh R nhAm
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khe déng xody & dng hut.

Trong trubng kop nay thi 6 = 1200 + 1400 (xem hinh %.441

oi Gudng dong vdi oée cdnh kha xody

Loai gudng nhy of cic cdnh vél cank vao rét ln nhidm gifm «fn t8e hudng kinh
{xem hinh 2.45). Ty 12 gi¥a tidt dign dong chiy trulic gulng S va taf eanh £, 18 8,
duge th€ hign & bidy thi

y

82
- = 235)
sﬁ
8, = 2D b, m? i {3.150
?r ) ¥,
Sy = == (0F - ), m2

Blng cédch nay d4 lam gidm W, giam tai trong rifng 16n canh vio cia cinh gudng
trong khi vAn gilt nguyén van t6c vong. He s6 0 = 2200 + 2500, V1 van téc hudng kinh
12 khémg déng ké nén tac ra dong quén.

Ngodi cic bién phap trén, con cd th€ dp dung thift hi v&i phun kifu tuye d€ chéng

sfim thye. Cdc vdi nay cho nudc tir Gng diy chiy qua v theo nguyén I¥ bom tuye a8
hit b8 sung chii léng cdp cho cita it cia gudng ¢& chéng x4m thye.

3.2.2. Thiét k€ bom ly tam

Can ci vio yéu chu v8 luu htong @, chidu cac oft dp va tinh chdt cda Juu thé, ta
thigt k€ bom cho phtt hop, Thist k&€ bomw Iy tAm gdm cde bude sau:

- thigt k& pudbng ding: xdc dinh dang hudng kinh cda guling, chon dang va dung
chAnh; '

- tink va dung b0 khuéch tAn {néu ed};

. tink vh dyng ranh xody {v4 bom},

. iink trye, chon ket edu & 45, tinh khép néi

- ¢hon dng oo va k&t cdu gia 45 todn bd mdy bom.
3.2,2.1. Dyng chinh dony hadng kink

Cénh gudng 12 bo phan chinh y&u cda bom ly thm (hay quat vA msdy nén). Hinh
dang cua canh lidn guan chat ché d&n luu lugng, ot dp, 46 dn v.v, cha bom. T4t ca
cée deng canbh nhu & hinh 3.41 déu got id cAnh hudng kink. Chung duge ap dung cho
gudng dong cd tri 56 ny nhé, canh véo &, bé con cho gée #, xem nhy khong thay ddi
trén subt canh vao &, (vdx moi dudng dong chay 1a nhu nhau). Canh cd thé cong ve
gau, thdng, cong vé tnwc va ching cong theo mot hudng nhat dinh (khong cong vén
vé d8). Dung loai cdnh nay, don gian. Chi®u dai cha cank 1 cung trdn bit dbu tif cla
vao dén cla ra cla gudng sao cho tao duge géc 8, d canh viu va £, § canh ra x4c dinh
tit tam gide vadn téc nhu & hinh 3.39.

1. Dyng cdnh cong vé sau

Cénh dung duoe the hign & kink 3.46,
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Tit hai tam gide AC,0, v BO O, ta cd:
0,0% =r? + R} - 2rR cosfi;
0,08 = 2 + RE - 2rRcosfiy
Trit hai phuong trinh {rén cho nhau ta thu duge

RB:.m2
row A , (3.151)

2R ycosfl, - Rycosf))

trang &4
r - ban kinh 48 dyng cénh, m.

Hinh 3.46. Cach dyng cinh gubng cong v sau,

Nby viiy mudn dyng canh ta 1am nhi saw: dung hai dudng trén cda vac va ra cla
gudng vé ban kinh B, va R, Tu di€m A bit k¥ trén dudng iron oda vio ia dyng gde
2, 1a O,AD,. Trén canh AOC, iy bin kinh r quay cung tron cht duling trin cita ra cla
gudng tgi B. Sau dd xdic dinh cbibu day ¢ cta cdnh. Chitu day & ofia cdnb thuimyp My
i 4 dén 20 mun thy vét lidu va kich thusce ofia gudng. Canh vao cda cdnh iy mdéng hon
vi lam cin di. Sau khi xac dinh budc chnh ta 38 dung Jan Iudt cde cdnh.

2. Dung canh thing

Sau khi dyng hai dudng tron cd bin kinh R, vA R,, can cd vio s cdnh vi gde f§,
hodc f, ta 86 dyng dugc cdc cdnh thing rda gudng dong (xem hinh 3.47) Chiku dai
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eha ndnh a6

= (3 + 4)d, m. {3.152)
Canh thing vln tudn theo diBu kitn (3.151) nhung voi r = = khi 8y ts o6
Ryoosfl, = R, cosfl,. {3.188%;
4 .
W
R s N R
7 R4
2{ g,i/ e P - ’ f T o 1 I

Hinh 3.47. Céch dung cénh thdng. Hinh 3.48 Cach dyng ednh hudng kinh.

3. Dung cinh c6 chitu hudng kinh loi cda ra

Céch dung cdnh nay duge th€ hign & hinh 3.48. Trong trudng hop nay goc §, = 807

nén cosf, = 0, tit ditu kidn (3.15}) ta co:
2 2
M S WS
2R cosf8,

4, Dung cénk cong vE
trude

Loai eAnh niy thudng 4p
dung cho quat Iy tAm, r4t han
hitu diing cho bom {h3u nhy
khang ding), chi ding khi
ndo cin phéi cdp cha Ivu thé
idng néng Ivong 14n véi kich
thudc gubng dong nhd vi
khéng d€ ¥ d&n hé s8 hisu

dung. Hinh 3.48 bifu didn
cch dung cdnh cong vE
trude. Trong truéng hop nay Hink 3.48. Cheh dyng cdnh cong vé phia truac.
By > 80° va r s& la

RE-Ri
ro= (3.155)
Z(Rcosfl, - Racosf,}
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Vige dyng cinh cong vin vé db khd bon nhidu, nd phai dua vAo sy bidu dién bao
gige (bdo todn goc), tham khao theo tai lidu [1], cdnh leai nay thudng 4p dung cho bam
Iy tAm cg cong suflt lan hang ngan kKW, luy Jugng 6 10 m¥s d€ tudn hoan mot lugng
1én chét long.

3.2.2.2. Dyng bd khuéch tan va rinh xoay

1. Bo khusch tin

B6 khusch tdn o6 cfy tso gbm hai véch hinh vanh khén of cde sénh & gitta. No
duge p o8 dinh bén ngodl clia ra cia gubng déng. Nhitm vy cta nd 14 bién nang luong
cda ivu th€ vits r3i gudng d6ng it dang d4ng nang sang th€ nang {(dp sudt) va dinh
kubdng dong chéy.

Néng lugng dudi dang déng nang cia luu the duge bifu di&n d phuong trink (3.126)
ho#ic (3.156):
B8H
207
Nguyén Iy cfu tgo cds bs khuéeh tdn dugr the hitn & hinh 3.50.

Ti#t dign ngang cde b6 khufich tdn 18 hinh chiy nhat o Joi cho ché tac khi gia céng
so nhyng khong 18m gidm 46n muc nhé nhdt tén thit thiy Jvc. DE gidm t8n thit thiy

{3.156}

Hﬁ
L eil-P=
H

b

B AN
RN

—_—

Hinh 3.580. Bs khufich tén cda bom ly tAm:
a) ti&t dign chit nbat; b} 48l disn hinh thang ¢) dang ednh cda bo khubeh tdn;
d) hudi olda ranh gop {v6 boml

72



lye thi ¢i&t dien cda b4 khué@ch tén nén i3 hinh thang.

Duing kinh trong cis bd khuéch tén 18n hon duting kinh ngoadi cla gudng dong
2 mm,

b, - dutmg kinh ngoai cia b6 khuéch tdn, m;
D, - dubng kinh di gqua canh vc cia cic cinh trong bo khudch tén, m;
&y, &, - chitu rong cis b khusch tén, oy
b, - chidu rong ¢ cis ra cla gudng ddng;
by =5, + {1 + 5) mm,

a; - goc tac bdi dudng ti€p tuyén val dudng ddng trén lung cénh va dudng tigp
tuyén v6i duling tron ed dubdng kinh Dy N6 duge xae dinh tit tam gidc van t4¢ & hinh
3.60.

Ranh nam gika hai cdanh Hén tidp cd dang xody logarit, nghia la chft 18ng chdy
trong ranh xody lagarit. TU 4i€m A ta My gde tril cia cdnb i3 ¢ thi dudng tron di qua
dudmg tAm canh 88 ja R;

‘D'i
B = «éw L e ony, (3.157

trong da: e = 2718281,
m o= tga,,
Khip = 0 thi R = D2,

D, D,
2= (1,03 + 1,080 —;
3 2

by = by + 000D,
Vin tbc chidt ling 4 cua ra cva b§ khuéch tén 18 C, ¢
Cy; = (0,8 + 0,85 C, mfy, {3.158
trong dd:
C;l - van tdc chét 18ng & cita vio gedng dong dng voi dusng kinh D {xem hinh
3.42}
2. Ranh xody fod bom Ly tam}
Ranh xody of hai cong dung
- tAp trung luu thé ¢i ra tir gudng d6ng hoac tU b khusch tdn (néu of) rdi hudng
nd di d&n ong day,;
- khi khong ¢d bé khuéch tan thi ranh xody dong vai tré thay cho bd khudch tan,

Né&u'bd qua ma sat thi chuy8n déng cla Juu th€ trong rAnb xoby tuan then dinh

luat xody e, thé hign & phuong trinh:
rC, = rz.C'uz w const = K, {3.159)
Trong thue 8 rénh xody duge thist k€ (zem hinh 3.51) sac cho van téc trung binh
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cia luu thé di qua céce tist dign ngang &ir I; I; 1. VI & nbe nhav va ndm trong

khodng & - 6 m/s.
\ L
ME? ¢37 A~ A

Hinhk 581, V6 bom Iy tam.

Doan tit A &€n B dudc thist k& theo hinh ndn vii gdc dinh khéng lon hon 3 - 67
VEn t8c 208 huu thé tal B bang 2,6 - 3 m/s gidng nhy van tée treng Sng diy.

Phuang trinh (3.1569) thé hidn chuyén déng cia luu th& trong rénh xody khi hai
thidnh bén song song nhaua.

Néu viy thi tiét disn ngang ranh Indsn 14 hinh ohit nhat ¢ hail canh trong va ngold
bang &, cém hai canh bén 16n dan ti v tet [, 11, VIIL Vi thé kich thude cla rAnh xody
riit 16n, khdng dp dung duge trong thyc 18, DE gidm kich thuldc cha rinh xody theo
hudng kinh, ta git phin 10n (U dudng kinh D, dén D) cd tiét dién ngang 13 hinh chi
nhat, phin cbn lal loe hai canh bén mit goe 4 (xem hinh 3.51).

& = 25 + 359,
Gde & nhd 88 lam ting kich thude ranh xody, con gid tri lon sé dan 141 lam gidm
h# &8 hidu dunyg.

D& thist k€ nhanb chdng, xem nhyr tal tift dign VIII todn bo lvu Wung chiy qua
i

. 7
vOi van tée it 8 dfn 6 mfs. Cée tist dign oon lai ti VI VI I 88 o8 ~ |

lvong chdy qua ofing vdi van t6c nhy (rén. 8°8 8
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Duiting cong ti (W@ | d&n tiét dién VIII 1a dudng xody i6garit thia man phuong
trinh (3.1587; Ludi dai Jam gidm luu Idgng va ngdoe lai.

Can lvu ¢ khi bom lam vige nfu ddng b6t van Am gidm luy hsong thl 58 dbn 148
hign fuong rung mdy do vAn t6c lvu thé khéng ddng déu (& céc tigt dien I; 11 van 8¢
1on, con & VITL VIL vAn t8¢ khéng ddng k&) Ti d6 gay ra dp sudt khéc nhau tde dung
18n true bom [Am rung may,

Trong mot a8 trubng hop ngudi ta of the iam thém vich cing theo hinh xody tl
tigt dign IV vé k&t thue & VI {xem hinh 331

Npgoai viée thist k& rénh xody theo vAn t8c khdng 45i, ngudi ta cdn thift k& theo
nguyén the mdmen van t6¢ khdng d4i, thda man phuong teinh (3.158), xem tai ligu [1].

Ranh xody {vé bom) duge dde ti gang khi bom od ap sufit nhé Néu dp sudt khoang
it 20.10° Nim? trd lén thi ranh xody dvge dde i thép. Trubmp hop bom od luu luong
rit Jan (kich thuéc 18n} thi nd duge han tiv thép tdns. Bom ding vao méi trurlng hda
ch@t, thuc phim thi cdc b phén o0 tiép xiic v8i mai trudng phéi duge chd teo tir céc
vat lidu phi bop, chéng an mén nhu: dbng, hop kim cla dbng, thép khong g, chit déo,

gfm w.v.
3.2.2.3. Troc, t4i chids tryc vi can bing

Gubng déng duge 18 6n mét dhu tric nhd vanh then va dai Sc. DAu kia cla tryc
duge ndi véi dong co nhd bd truydn. True duge lap trén cde g6i da. Khi trye quay Hm
cho moi bo phanp lap trén nd quay theo, ta goi chung 13 roto, Cd rdt nhily lyc téc dung
ién réto, Lue t8ng hop cha cde lue od xu hydag 1am dich réto thes chidu true gol 1a tai
chidu trye (xem hinh 3.52), Thong thudng lve tdng hop o6 xu hudng 48y réto vE phia
eia hat cda gutng ding.

T&I chidy trus duge sinh ra LU cde
y&u L8 nhu sau:

- toan b td trong clda roto, ki bam
dat thing ding

- tde deng cua lvu thé lén gutng
déng:

- jye sinh ra tir b truyén banh rang
nghiéng hay rang ndn (n&u co: thudng
théy & oo loai bom of ki

Hinh 3.52 bifu difn so 48 cdc lyc tae
dung lén gubdng d0ng ofa bom Iy t&m (od
thé ditng lam md hinh cho guat va msy
nén ly tAm).

P - 4p sufit trong ranh xody, Nim?

P, - 4p sufit khi quyén noi dac may,
Nim?:

Hink 3.52. Cac lde tac dung i8n gudng
déng.
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B, P,, Py - che ap sufit & cac khoang tuong dng, Nim%
F,, F, ¥y, F, - cac lge chidu trye dage tinh phy thudc vio Ap luc va b mat tdc
dung & che khoang tuong dng, N;
Fy - Tye chidu trye sinh ra do od mal cong cia gudng déng dudi tac dung cda dong
hiu thé, N (do Juu th¥ chdy trong réanh cong & clla bt cis gudng ddng).

B& gusa téc dung ecda che juc ly tém va sy 1am téng Ap sufit i6n hai thanh cua gudng
déng cta ching.
Che lye F|, F,,... duge tinh theo bifu thie:

7 a2
FI ﬂ“;“ (D% . d:‘]}‘.pz;
i)
P o= " {Di - DY, Py

* oo
Fy=-— DiPy } {3.160)

2N
i

*op
-;«» d: P

Fe = 'Z'”"‘ﬁczz - G, 4@ = - ...;?. @0,
g 4

E,

trong dd:
chi thi z ndi i&n hinh chifu cla vén te ién truc guay;
y - trong lugng viéng cda hun the, Nim™.
Téng hop lue TF, cha luu the tde dung 1én gudng déng duge tinh theo phuong trinh

SF, = F, + Fy + By + Fy + Fy . (3.161)
T8ng hop lyc F téac dung 16n truc duge tinh theo:
F=G+R+3F €3.162)

trong dd
5 - trong lugng cfia réte, N;
E - thinh phan lyc sish ra 1l bb trayén binh rang (néu co), N
D& khée phuc trong lugng @ ta dung & bi (v3i true sam ngang) hoke dung § 4o
chgn (khi true dong). D6 voi bom, cd b truydn binh rang {nghy nay hiu nhu khong
dung bom ly t&m) thi lye R duge khic phue nhd € hi chéin, néu 1a truc ddng thl nén
i&p bo truydn sac cho chidu ofa R nguge voi trong Ivc ola véto df kb di
Céc e cia F| duge khéc phuc nht 6 bi chin va cdc bign phép thiy hre. Cée bitn
phép thiy idc nh& vao két civ cda bom.
1, Pheo dinh gt 48 ning

Phuong phap ndy duge thyc kign bang cdach ldp d&i xdng hai gudng ding gifng hét
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nhau (hinh 3.53c) va dung gudng kép (hinh 3.53a)

Gudng ddng kép co cfiu tao va kich thude hai phia phai va trai gidng hét nhau.
Gudng loai nay con cd tén goi 14 gudng ¢6 hai cita vao.

: )
r_'-_/ S

Hinh 3.53. Cac bién phdp khir tai chiu tryc:
a} ding gudng kép; b) ding 18 cAn bang dp suft truée va sau gudng dodng;
c) ding cach ldp d&i xing hai gubng giéng hét nhau.

Hai gudbng duge l&p nhu hinh 3.53¢ phai cfp lugng nang luong cho luu thé la bing
nhau mac dAu ching hoat ddng nbi tiép. Nghia la ching phdi tao ra tai trong chidu
true Ay, va Ag, khit nhau. Muén vay hai gudng phai giéng hét nhau v& kich thudc cia
viao, cita ra, dang va s canh gidng nhau,

2, Dung cdac 16 cén béng va vong dém

Céc 18 can bang duge khoan ghn canh vao cia cdnh gudng (hinh 3.53b). S& 16 ding
béng 88 cdnh.

Khe hd hinh vanh khan gitta gudng dong va vong dém R 1 rat nhd, gia tri 46 1a
A:

A =025 + (D - 150) . 0,001, mm,
trong dg:
D - duding kinh cua gudng tai khe hd, mm;
D > 150 mm.

Thong thudng A = 0,3 mm.

Do bi khoan nhizu 16 cAn bAng tai vanh dai nguy hifm nén gudng dong phai duge
tinh ki€m tra b2n cAt tai dd. Ngoai ra cdn cdc gidi phdap nhu: dung pittdng cAn bang,
dia cAn'bing (xem tai ligu [1]).

3, Phuong phép co hoc

Day la phuong phéap dung bi chan. Tuy truong hop cu th€ ma chon bi cho phit hop.
Né&u true thang ding thl dung 6 trugt cd dém diu boi tron (loai cd cong sufit 16n), xem
hinh 3.54.
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Loai 8 trugt niy thudng ding cho truding hop od t4l chidu truc nhé. Ty 86 dfd phu
thude vic ap lyc gay nén béi thi chidu truc

T f/a gr i

e Ry 2

e

Hinh 354, Dang 8 trugt kbt 14 chidu truc trong bom ed truc dat thing ding:
1 - vai true; 2 - g6 48,

'I‘:m:: bom:

True cia bom 13 b phan nhén {roydn ddng i dong oo qua khdp ndi rdi truydn dén
cho gudng dong. Trudng hop d&t dang thi truc chit mémen xodn, udn, kéo. Khi ndm
ngang, truc chiv mémen xoan, udn. Sau khi k&t cdn oy the tryc ti d2u p gudng dong
d#n vi trl iép 8 48 cudi cing dén dAu lip khop néi thi tign hanh tinh cic mbémen, Ung
suft téng hop tai 1St dien nguy hi€m phai nhé s ¥ng sullt cho phép cha vat lidu thép
lam tryc. )

Trong thye 8 48 cho nhanh vA thuin lof trong tinh thigt k& cliing nhu kifm tra,
khi dng sufit cho phép 1A 210.10° N/m? vh cong sufit N > n (s6 véng quay) ngudi ta
ding obag thic:

d = 14 %N, em, (3.163)
trong 4 :
d - dudmg kinh nhd nhit cda trye, om;
N, kW,
r , vgiph,

Thong thudng, kkhi chon thép lam truc ngudi 1a ditng joni thép cd dng suit cho phép
(700 « BOOY 10° N/m? I6n hon nhidu vng sudt da tinh & irén, nén rat dim bédo.
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Khi § <« n thl ding odng thdc:
d = 18 ¥Nin, cm. (3.164)

Céc nhé thift k& Nga thudng chon dng suflt udn r = 370.10° N/m? d& tinh truc
nén thudng thu duge kich thude nhd, V1 vay phai tinh ki€m tra theo Gng suft wbn o

g =vVal + 42 < [a]. (3.185)

Cac gia tri cin duimg kinh o tinh tic (3.163) va (3.164) chua 48 cap t6i vige khodét
ranh then cho khép néi. Vi vay sau khi tinh duge ¢ cin 18y 160 hon 48 bl khoét ranh then.

Pudng kinh cda cdc phAn trgc con lai Iy phil hop v8i vige M4p & 48, hién shién Ia
Ion hon dudng kink via tinh,

DEL vii true of ving guay 1dn vi gudng ding ndng, oBin phéi kifm tra a8 vOng quay
tai han tai ode gid tri 1,3 Bn lan hon va 0.8 13n nhd hon vdng qusy iAm viée binh
thuling. XAe dinh vbng quay ¢4 han z,, cing chinh 1a xdc dinh vin t6c gde t8f hen o
theo odng thde thic nghidm cdn Btaddla:

i i i i i i (3.166)

S S N T — .166
wf wf wf m]"- wf\ w}
'+ i 2 i B

trong do: w - vAn tSc goe t8 han che truc dudi tde dung t trong, 8 b

wy, - van t6c goc 16f han dudi tde dung cda trong lwong gudng dong tha i
lap trén truc, 3~ L;
- ¥An t8c gdc dudi tac dung cta khap néi, s ",

1/3 -
wt::g —_— 5 ;
f

B 1)
Ry = —— ., vgiph, i3.187)

i

w[n

d day:
g - gis t6c trong trudng, mish
£ - 48 ving !8n nhat cda dudng dan hdi dudi tde dyng oha trong luong duy nhit
hods 14 trong uong oba fryc, m.
Théng, thuling vong quay lam vide hinh thufng cla truc bom nén My nhd hon gia
tri t41 han dudi 4 tranh nd phal vugt qua gia tri 181 han khi md hodc ditng méy,
Ting b5 phan trude khi ldp 1&n fruc phdl duge cén bing tinh, Sau khi ldp todn bo
ién true cAn phai cAn bAng déng, nhAm tranh rung, &n va chdng ho may.
Vi du:
Mot msdy bum od cdng sudt N = 2000 kW, s6 vong quay n = 1000vg/ph, true ed hai
8 d&. Hay x&c dinh duding kinh nhd nhét trong khodng tit guing dén khdp ndi, va dudng
kink tryc lap 4 bi.
Bai gidi;
N > n nén ta oo

o600 3
d = 14 wi»»»»z-}m = 14 V2 = 17,5 om.
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Né&u k€ 4nh hudng rénh then ta My J = 180 yam.

Buang kinh truc ¢da § d& canh khép n6i 18y 175 dén 178 mm, dubng kinh truc Hp
8 d6i xing v4i khdp nfi 18y (0,8 +« 0,7).175 = 125 mm.

CAn chit §: n&€u tInh true cho may phat ige (tuabin hoi, khi, nude) thi 18t didn nguy
hidm lal & tai gulng cong tdc.

3.2.2.4. Cac danp ciiu 13e ¢ha bom ly tam

Cfu tao cia bom ly tAm phuy thufde vio dang cla puling déng va vbng guay riéng
{xem bing 3.4) tit n, = 30 dén »n,, = 260, v& chidu cao cft 4p ma bom cdn ¢d. Ta oo

;"‘";:'; L]

B 5 = 4 - %ok wi&
g
| : H [
l ' a Lt
. < SRR
‘\- N é
= "y ) i f
L }‘f SN ;
P ‘\ H E
\‘\i i% N H
] - 3
I’ ¥ : y
~ | T X " " e
. '1_\-';- S S
N wl
i | v w—"
| | gt Do
; ! 4
R N u
1358w SH X 2 a7
[ LR
b b d et s g g i

Hinh 3.55. Cdu tao eda bom Iy tAm mbt cfp khong o bo khuéch tén:
1 - than bom; 2 - cde vdng dém kin; 3 - chan dém; 4 - dinh 8c 44 ldp nép phia hit;
5 - bich Hp drg hit; 6 - bac (8 trugtd; 7 - g6i 43; 8 - 8 bi; 9 - nap; 10 - dom;
i} - truc; 12 . guBng dong 18 - dai Oc; 14 - then; 15 - chén nude vac ¢ bi;
16 - bac chén; 17 - dai dc; 18 - bich ldp Ong d8y; 19 - clia l4p ddng hd hat;
20 - vong dém kin chéng chit ldng quay vé cda kit 21 - clis mdi; 22 - chén bom;
23 - 1§ %8 chdt Iong (nudc bi vd qua dém 2 (Jam mét d8m).
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Hink 3.58. Bom ly thm mdt cfp o6 bo kkm HUNG TAM

J s -
By | g e,
] Rl - R
- J i p - s - :\
L e i o
" i/}’ I, m— . ) ) \-: \_\ \\‘:\ K \\"\.\\ \\\\- \_'\\\:XQ‘:\ -
N : ' 77 NN
\\:" ‘ \_ /

Hinh 3.57. Bam ly thm nhidu cfp.
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thé phan loai cffu tgo cia bom Iy tAm theo cdt 4p nhy saw

- Bom #p sudt thip (20 m H,0); loai nay khong cdn ip bd khuéch tén, xem hinh
3.55.

-~ Bom dp sufit vita (khodng 50m H,Q); loai sy cBn ed bé khuich tdn, xem hink
3.56.

Hink 3.58 Bom ly tam dang cho chét léng bin hodc e 4§ nhdt lon:
6} bom ¢f gudng dong 1A doan Ong cong: 1 - ofe hit; 2 - cie diy;
3 . 48i trong; 4 - chén dény; § - dém kin; 6 - bich néi v&i dng hag; 7 - & bi;
B - true; 9. 8 bi; 10 - khdp nbi vai déng oo
b} gudng dong hei cdnh.

- Bom nhidu cfp, 4p suft
cac {trén 50 m H,0} xem hinh
3.57. Bam loai ndy cf nhitu
gudng dong 8p trén cing mot
true, 1am vige theo nguyén tée
Jd8u ndi tigp. Vo bam duge chia
thanh cée khoang: khoang diu
{hat), khoang cufi {d8y) vh cdo
kheanyg giita {(bang s8 gudng triy
di mgt don vi). Chung duoe ghép
lai v&i nhau nhd cdc buldng dai
fe 1on (5% bulbng la 4 v3] bom
phd, ja 8 v boem Km). Phan ki Hink 3.59. Bom axit:

gida. cdc khoang phai duge bit 1 - bich n6i voi Sng hit; 2 - gudng déng;
kixj t? Sau‘khl'léjp bom duge 3 . cnh gadng 4 - tanh xody: 5 - dém kin:
thit bang nudc cd Ap sudt bing € - chén 88m; 7 - Ong Ist; B - truc; 9 - dinh 6o

éf lan ép sufit lam viée cua 10 - hdp gdi do; 11 - khop néi.
Hi.
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Ngoai ra chn tly thude vAo tinh cht chdt idng, dia thd dat bom ma thist k& cho
phi hop. ’

- Bom nude nghm, bom & dusl hdm 16 v.v... Loal bom nay cing 1& bom ly tAm mat
hay nhi®u cdp. Dac difm cia nd chi y&u ndm & phlin déng co dien. Ding oo phil duge
chéng Sm rét t8t vi nd cung v4i bom tha ohim trong nuwféc & gi¥ng sau.

« Bom ding cho chit lény khong sach (bfn). Bom lopi ndy of dpc 4ifm chinh Id
tift dién cGs ranh trong gubng phél 16n nhdm trinh més ket cdc vat oifng & theo nude
{nhy d4t cat, manh vun 1Y than, o v.v...). Mufn v8y thi hai vich gudng cdch xa nhau
vh ghn nhy gong song, vA 58 zdnh gudng phai it. Phiin trong cha vo bom phéi duge boc
bing vat lgu chiu bio mbn v& 48 thay the

- Bom ding cho dung dich ddm dac, dang sét. Bom Ioai nay edng {t cdnb, rinb
trong gudng rit rong, tham chi gudng chi o6 mot rinh cong of tigt dién trén bAng nhau
ti dAu d&n cusi, xem hinh 3.58a va 5.58b. O hinh 3.59, cdnh 3 lam d6i trong cho gudng.
Dac difm cia hom load ndy W d0ng co phai of cong sullt Jon hon cda dong oo bum nude
sach.

- Bam 4ang trong cfng nghisp hda ch¥t an mdn manh phai of cfu tao phir hgp.
Cée ohl 8 cGa bam tifp xic 61 héa chit phid duge ohé tao th cde vt lidu ching an
1odn vh 4& thay th& nhu: cao sy, chdt déo, gdm bhay thép khéng gl. Bit kin phai t&t d8
bho vé & bi, d6ng co {zem hinh 3.59).

-~ Bom dung dich c¢ nhidt 45 ceo: loai nay chi khde bom chét 1dng ngudi 8 cfu tac
chdng din nd khdac nhau vi nhiét va phai ed do nude lam mdét § b6 phan cdn thist nhe
6 bi d€ trénh chay mét m& boi trap khoi 6.

3.2.2.5 54 dyng bom iy thm

1 H¢ thong bom

8¢ & he théng bom ly tim thong thudng duge thé hién & hinh 3.60.

H « chidu cao dia Iy t8ng cong:

H = H, + H , m, {R188)
trong dd: H, - chidu can Y mat thosng b3S hit dén bom, oy
H, - chi¥u cao ti bowm d&n cda xa cla Sng diy, m;
{H, - AH} - chibu cao ddy hiu ich, m.

Trong trddng hop mue chift i6ng trong b8 Bi thny di #am cho H, va H cing thay
46i. Tham chi eo khi H, mang d¥u trir {muc nude trong B, cao hon dudng t4m cia
hom). Chit léng trong b¥ B‘z duge dua di tidu thy bidng ty chay. Ngudn titu thy thay
ddi cing lam cho AH; thay d4i. Thong thudng nguii ta dimg hé théng ty doag 4€ khéng
ch€ myc chét léng trong bé B, d€ vin hanh bom.

(+i6 it eGa bom cd tae dung cho chit dng di qea vi cdn lai rdc, vat cing tréi sl
treng chAt dng.

Téng disn tich cde 16 trén than gid phal ddm béo sao cho vén t6¢ chit dng di qua
18 0,5 dfn | m/s, gid tri nhd dng véi nudc sach, cOn gid tri 19n Ung v&i nude b&n. Tro
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e ofia gid £ = 5 + 8; khi dfu litn véi van hdt ty d0ng thi § = 10. Gié diing cho nuéc
thi thudng dugc dic tif gang. D8I vdi bom od Jwu lugng idn thi ngoai gié phai od lusi
chin {4 xa.
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Hink 3.60. Tram bom:
B, - b& hat; B, - b ddy; 1 - gié bony 2 - van mot chiBu; 3 - edt 50°
4 - Sng hit; 5 - ng odn; 6 - Bom ly tAm; 7 - c6t 90% B - Sng ddy; 8 - van mdt
chi®u; 10 - van ch@n; 11 - dbng b5 luu lvong; 12 - mitng xA.

Van hat ed téo dung gil lai oh#i dng trén toan tuyén bit d&n ngdp hodn toan
gudng dong caa bom, 48 khéi déng bom. Van hit dugce ché tao tif kim loai, caosy, da
d& dam bado kin. N&u van hdt bi hd, bom nghi 18u thi phai mdi bom dén ngdp gudng
dong mdéi khdi dong duge bom. Trd e cuo b cha van § = 4 + B

Cit cong H° b § = 0,25, N6 duac ché o tir kim loai nhu gang hay thép hoac ti
chat déo. Dudng kinh uén cit Sy ¢fip ba An dubng kinh tidt didén odt.

Dudmg 6ng thdng 4 thudng dugs lam tir thép, chét ddo, smosa of vbng tAng cing
d2& chéng idp lai-do dp aufit bén trong &ag nkd hon dp sudt kbd quyén, Dudng kink
trong cta Sng hat duge chon sas cho van 16c chit lang trong nd bang 1 d¥n 2 m/s. Ong
hit dai thi iy gig tri bé vk pguae lai.

Ong con 1a doan chuy€n d8i tir dudng kinh to sang bé hode aguce Jai.

Doan thing trén dudng Sng diy duge ché tao tif thép, chlt ddo, 46 diy cla nd phy
thude ap sult diy. Duling kinh trong tit 250 mm trd xubng thi +4n tée chit 6ng Ky dén
2 m/s. Dubng kink trong in hon 250 mm thi van toc chat dng My ti 3,0 m/s ind kn.

Van mbt chidu & cla dfy cha bom of tde dung ngén krong cho chit long ti Ong
d4y 8 chay v& phin 6ng hiat. Van dfy mét chidu ty ddng md kbi bom Jam vige. Than
van duge ché tao & gang hodc thép, tuy dp sufit dfy cba bom. Lot van duoc ché ta0 i
hop kim ddng {®ng thau) 46 chéng 4n mdn vi kin, (46 v6i chdt 16ng khong in méon
dbng}.

Van chan 10 ding d€ khdi déng bom, trank t4i 1én ngay Idc khdi dong, ngodi ra
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nd con of tac dyng didu chinh ltu higng cia bom. Véi bom ly tam thl van 10 dong khi
chusn bi kh&i dong, khdi ddng xong thi md ra. (D6i v6i bom hubng true (cénh nang
thi phai md trude khi khdi dong).

Cd thé lap thém van vbng song song vdi van mdt chidu 48 1y nuée tir Sng ddy 8 mdi
barn, ddng thoi gidp van mdt chidu d& md (trong hinh 3.60 khing th& hién van vbng)

Ngoai ra d& van hanh cdn o6 chén khdng k& Iap vho phia hiut v& ép k& lAp vao phia
diy cia bom (trong hinh 3.60 khong th€ hidn).

Tham tuy&n d&y cda bom chiv duge ép sudt bing 1,5 JAn ap suft Iam vige

Hé théng bom phai duge thift k€ va lp 24t sac cho:

- dé& l4p d4at, sia chita thay th;

« khi ¢lin thay th& mdt b0 phén néc do, trénh phai thdo céc bd phan khibe;

- mdng bom phal cac hon phiin chung gquanbt 4€ chét ldng rd ri qua céce van, bich,
hép dém chiy vao réinh thodt.

8. Dde Hinh tdng hop ciia bom Iy tam

Dac tinh ¥ng hop {cbn got 1& bifu db topb) 13 sy bidu hitn bing ¢ thi gquan h
gitta ede dal lugng nhd: ohi®u cac oft ép (H), Juu lugng (@), s6 vong quay {(n}, cOng
aufit (N} vh hidu sulit (5.} cfa m&i bom. Quan ha d6 duge thé hitn bing pbudng tonk:

1
H = gy (U0, - UG, ), m; (3.169)
4
il ¢ 40 (3.169) ta cd
5 e L0y w80 {8, A oo
T A Y
i
H = — (0, - U,C,) - AH, m. (3.170)
B * '
Cac van t6c vong U, U, duge tinh:
xeld, m anll, m
Uy ek | o Uy = meend | e (3.171)
60 & 60 1
Tit chc tam gidc van the & clta véio vA ra cia gudng (xem hinh 3.61) ta ec:
C m C m
L 7 AR C, =0, . 22 (3.172)
! tgd,” s ? igh,’ =
Q m "
™ 2D, b4 s’
Q m 4 {8.173)
A T ‘
Khi d¢ ta cd: i .
an.Dx Q "
anD, Q
280 mD,byA,tgh,
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Ty thit trd luc AH 1A
ham béc hai oda §°

AH = KQ7. {3.175}

G4 tri AH zac dinh he a8
hidn dung téng n va hd s8
hidu dung cot dp 743

Py = e, (3.176)

’Im"?Q

trong dd:

n ~ d& bify, o - (hé sb hidu

dung ma sdi} va 5, (he =8 . L

hidu dyng lva luong) chon Hinh 3.61. Tam gibe van toc.
trong gidl han hep 48 cho.

Sau khi tinh duge g, tir (3.176) ta od:
AH = (1 - p).H. {3.177)

Ht 8 K duge tink:
- H
K = A - gyh

(3.178)
Q2
Sau khi thay cde gig tri vho (3.170) ta thu duge:
H = An? + BnQ - KQ?, {(3.179)
trong dd:
a2 )
A= (D3 - Diy,
50%
{3.18}
1 . i
B0.g.b,4,t¢8, 60gbJd tgh,
Gidi phuong irinh trén ta tim dugc:
B@ » VBIQ? + SAKQ? + B
USh I 3 {3.181}

ZA

A » 0, B phy thubc vao gde By
B; > /2 thi B > G

By < a2 thi B < 0.

Phuong trinh (8.179) 14 mdt mat cong parabén - hypebdn, nd khdng o6 § nghia lén
trong thue tidn. Y nghia cGa nd 13 & dudng cong giao tuy&n tao bl chc mat cét n0Q,
QOH trong he troc toa 86 On@QH. O day ta xét dudmp cong @ - H thudc hé truc OQH.

Khi dd phudng trinh (3,179} trd thanh:

&6


http:60.g.b.l,.tg

H=A +B@- K@ (3.182)
Phuong trinh trén 1a dudng parabon (hinh 3.62). Diém cyc dai duge xac dinh nhu

sau:

aH B' - 2K 0
dQ_ - Q_’

hay:

B
Q = —; (3.183)
2K

lay B’ > 0 vi @ > 0.

KhiQ =0thiH = A’;
khi H = 0 thi @ = Q,.

Néu ta dung dudng
(@ - H} v6i cac gia tri
n = const khac nhau ta
88 cd hinh 3.63, goi Ia
dac tinh téng hop caa
bom ly tAm.

Dudng dédng hiéu
dung (3 = const) cd
dang duding bao qué
tring. Difm B cd hé s6
hiéu dung cuc dai
(Mmax) UNE Vvai lan,
vg/ph. Khi 8 vbong quay
thay d6i thi diém B
chay trén duting I -11la
dutng cia y, . v6i s6
vong quay khdc nhau
nhung luén nhd hon
Mg t2 di€m B. Vi du
vdi 886 vdng quay la
0,5n thin ., chila 60%
so vdi tai di€ém B co s6
vong quay la n.

Dutng diit doan cd
dang parabén di qua
géc toa d¢ giup ta xéc
dinh h& s6 hiéu dung
gin nhu khong ddi khi
86 vdng quay thay déi
trong khoédng nao dd.

S,

“ a
%

Hink 3.62, Dic tinh cia bom ly tam.

Hinh 3.63. Dac tinh t8ng hgp cia bom ly taAm.
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3. Che ddc Hnh tuyén tink, diém lam vige va cde dudng Aé 56 hi¢u dung hhong 451

Dubing dae tinh ¥ thuy8t {(tuyfn tinh) cda bom ly tdm ddoc x8y dung trép co &4
nhitmg k&t lugn Iy thuyét da 48 cip & cdc mye trudc, Xxem hinh 3.64,

b H .
VAN G S ¥
z ;2?2 = 40°
B, L s0°
&

Hinh 3.64. Dac tink Iy thuy&t v thye (& cta bom.

Cée dudng 1, I' va I” 12 dée tinh € - H I¥ thuyét cia bom ly tdm of gudng dong
vGi 50 cAnh v6 clng va cde gde fi, khae nhaw

khi ;32 w 9 thi H = const vii mol @

khi B, > 90" thi H ty I¢ thuan vii @;

khi 8, < 90° thi H ty 16 nghivh vii §;

B, > B0° thubng 4p dung cho quat (rdt han him cho bom);

B, < $0° thudng ap dung cho hom ly tam.

Dutmg 11 1a dagc tinh Iy thuy#t cla gudng oo 36 canh gidl han, hé 88 K zem & muc
trude. : *

Dign tich bi gach ndm gitta dudng I1 va 111 1a t8n thét thiy lue trong chc rénh ola
gudng, cém dién tich bi gach chéo ndm gitta dubng 111 va IV 12 ¢8n thée do va d8p thiy
Iue. ) )

T duting dac tinh Iy thuy8t voi 58 canh gioi han (D) trit di cdc t6n thit ta 98 duge
dubmg dac tinh thye 18 dubng cong (IV).

Xay dung dudng dac tinh thyc (IV) nhy trén 1& khd khan, bdi vi khd xde dinh cde
tén thit
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Trong thyc t& tai cAc nhd méy ché
tao gudng dong vi bom ngudi ta dung
hé théng thue nghism & do truc tifp
chc e thhh @ - H, @ - Nvag -ycho
ting loal gubng 4£€ s4n xuft hang loat
{xem hlnh 3.65).

Cac 4ufng lidn 14 cia bam ly thm,
edn cde dudng 401 dosn 1a cda bom
canh ning (hudng truch

Diing van chiin & cds diy cla bom
44 ditu chinh luu lugng @ i do cdc
gis tri H, N, y v& v& duge cic dultng
& hinh 3.85. Duong nhién od t6n thit
tai van chan. Ung véi @, ta od H,,
N, v& Y., NEu dong hoain tokn van
chan eda ddy thi s3 e6 @ = 0 ung véi
H,N,»5 =0
B6i v0i bom Iy tam thi N, = 30%N 4 —
(N, lb cong sudt lam vide bink
thudmng). Nhung nd iai phy thube vie o'
s vbng quay riéng ny cac hay thip. v Z:m
Véi ny cao thi ¥, = 50%N ,, cdn ny 2
thép thi ¥V, = 25%N,. | 2
D& & bom eénh nang thl cOng
seft N, » N, v& H_ > H, ~ vdy .
khng ddng hodn toin van chgn cda Hinkh 3 - 88, Déc tinh cda hom Iy tAm vi
d&y. hudng truc

T nhing didu trén chinge ta wit
re k& lufin 1A

- W@t bom ly tam thl Lic khdi ddng ddng van chin cda 48y (seu khi 43 mbdi bom)}
df trénh t3i g3t ngdt cho ddng oo, Khi dong o quay 4at vAp t& bink thudng thi ms
van diy.

. D&i v bom cAnh nang (cd bom pittong, bowm th€ tich) cBm ddng van chen cia
dfy, ma phii md ra trube khi md miy, Vi nSu ddng oF ko chdy dfng co v od the v
may.

Law: nhy trén 13 chua tinh dfn ¢4n thal dudng fng. Thong thudng bom 86 lam vide
ebmg tuy&n Sng hit vi dfy cia nd. Difm lam vige cla bom b didm ot aban gite hai
dubng dac tinh @ - H va H, (dac tinh tuyén ng), xem hink 3.66, dé la diém T Khi &y
cée dai hgng cia bom s A @, H, N, v #. Cang bom & lam viéc ctng vai d¢ cao dia
¥ 1a H’ nhung tuyé&n 6ng khong cd t6n thit thiy lyc thi difm lam visc se 18 T, (@,
H, =H, 9, N3
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Thong thudmg trong thuc 1€ lai gap bai todn ngude so vai didu trén: cho difm lam
vide I T, (@, Hy) vA che dic tuyén cla bom @ - H; @ - N, & - 5 cling &0 vhog quay
n, vghph.

A,;%;Ef*f
%

Hinh 3.66. Diém lam vigc cds bom iy tam.

Hay tim &8 vong quay n,, vg/ph 48 dép dng duge di¥m ldm viee T,

Phuong trinh ddng dang d& 48 cap & trén 88 gidl duge bAI todn nay, ding thii s
phéi dung dubng hidu sust khong ddi dang parabbn 4i qua gbc ton 46, Nhinh parabon
di qua T, s& cat dudng @ - # tai didm T, (@, - Hy.

Khi dd ¢ta ed:
. n H 1y 32 N, in, 13
9 =t B A Bt - m[m% : {3.184)
Q, n H, n N, ‘x’i

véi £ 86 Ja n,. Vi o6 ba phrong trink nhung od mot dn o8 nén phaj cho difm T, dich
qua tral hay phai cho t4i khi gisi duge ba phueng trinh trén.

Théng thudng chi s dung hal phuong trinh diu la dd. Gia s difm T°; tim duge
viing ghn nhu difm T, ¢ b =6 hidu dyng l& »'; thoa man di€m T, v8i vbng quay n,,
vg/ph. Trong tribng hop ndy cbng sulit N cis déng oo bom phai duge tinh theo didu
kién:

) pEHH
Ng 2z (1,1 + 1,2) ——2 | kW, {3.185)
1000.°,

Chn cha y: v@i bai todn di tim n, nbu trén khong nén 1Ay ving quay n, qua l6n so
vii 86 vbng quay n, vg/ph (didu kién Jam vide binh thudng d& chon od 5 = 0,957}
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ma nén 14y n, = (0,8 + 1,2)n .
4. Diém lam viéc On dink va khéng 6n dinh, didu chinh néng sudt cia bom

Truting hop dudng déc tinh @ - H cd di€m cuc dai va dudng dac tinh tuyén &ng H,
cat dutng @ - H tai hai di€ém A va B (xem hinh 3.67) thi difm nao sé la diém lam viéc
cua bom.

Vai di€m B khi tang hay gidm luu lugng sé lam cho bom mAt cAn bang va luu lugng
@ cba nd s& & @, hoac bang khéng. Nhu vay diém B la di€ém mét 6n dinh. V&i diém
A thi di tang hay gidm luu lugng thi bom vin trd vé di€m lam viéc A. Nhu vay A 1a
di€m lam viéc 8n dinh cta bom.

Su thay d6i luu lugng la AQ sé dng vdi su gia tang cbt 4p AH cha dudng cong @ - H
vd AH, cia dudng H,. Ditu kién lam viéc 8n dinh cia bom duge th€ hién :

AH, AH
> (3.186)

AQ AQ
Ciing tu cong thiic
(3.186) va tir hinh
3.67 ta thdy: néu vén 1
bom co dudng § - H 3
nhung lam viéc trong
hé thdng cé chitu cao A8 C

x
)
]
dia 1y gitta hai b€ hut L
|
- fi— T_X_ +— — —
Ql

va ddy khéng phai la H
| |
tuyén 8ng la H,, thi % | |
| l
| I

H'ma la H va dac tinh
diém D la diém lam
viée 8n dinh cda bom.

Tat ca cic diém 47 T
lam viée tit di€m cuc |
dai C v& bén phai dau
12 8n dinh. Cdc difm
bén trai diém C la
khong 8n dinh vai mot
hé théng nao do.

Duding dac tinh

@ - H ciia bom ¢¢ 4nh
hudng 16n dén sy lam Hinh 3.67. Di€m lam viéc 6n dinh va khéng &n dinh.

viéc cia no trong ha
théng. Dudng dac tinh cia bom ly tim ¢6 ba dang: cong giam dan (khong cd di€m cue
dai), cd di€m cuc dai, va phang. Cadc dang trén duge danh gid bang hé s6 yx:

H -H
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tropg dd:
H - chi®u cao cft dp khi @ = 8, 1
H - chi¥u cao cft &p kbi g ., m.

« ¥6i bom Iy thm cb duwdng @ - H cong gikm &&n thi y = 156 + 18%, khi 88 ving
fquay ridng ldn thi ¥ = 25 + 30%. Logi nay JAm vige 8n dinh chic chién trong mot hé
thSng va tién loi trong vide didu chinh lue hegng thong qua a8 vdng quay.

§H L/$
F—r -

4/ M : T
i

A< N\

R > ==

M N\ e e ety

e eyt ISR IR
= 5&'};‘?‘

|
I F1
z et

<8

TR {x\&

Hink 3.68 Khi bom 1am vige va Wic mét 8n dinh.

« Bom cd dac tinlvphing voi %7 &% tibn 1vi cho vide ding van chgn & cita d8y d€
didu chinh lvu lugng trong khodng ring, Nhung do t!_?’&{ Ezhh_fh' Y4y ltgng trang kbodng
rong ma ft thay d8i chidu cao oot ap (tang @ ma khdng gidni HY 46 lthin quk A1 dong co.

D& 1y gidl cho ch& dd Jap vige khing én dinh via bom ta hay theo déi sy 1am vige
cia he théng bom & hinh 3.68. Dudng dic tinh @ - H duce thé hign & ba mic ving
quay khac nhauo la: 2, n° va n”, vg/ph. He thing gdm: bi it B, , bom B, bé ddy B, ,
ngudn iéu thu T Die tinh tuysn ng H, vA chidu cao cbt ép H, H; vh H; 1a déc tink
cia hé thtng bum phu thudc vAo muc chit 18ag trong b€ day giy ra cho ngudn tidu thu
T thay déi.

Khi bom quay vé#i van tdc n = const thl cde di8m 1, 2, 3, 14 cde 4ifm lam vide 8n
dinh mac di ngudn tisu thu @, thay ¢6i. Chinh xdc hon-# moi diém ndm bén phai
di€m 3 déu 12 &n dinh.
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Vao thoi dim be dfy o muc l6ng & 44 cac M, ma ngudn tieu thy @ « @y thi bg
#& iy 18n cao hon H.§ Dbng thai dudmg H, cling dAng cao va tigp xdc vd @ - H tai
didm 6, lvu huong cita bom 14 @,. Nhung .. < @, lam che B, od mdc dng cao tham
lam che dudng H, rbi duting @ - H. Khi dé nang lugng clia chét ldng ¢ B, Ion hon
néng lugng cha chit ong di ra ti bom, lam cho hee jugng cis bom bing khéng, difm
lam vide sé& la 4.1, « H, chét long sé chay nguoe tit B, xulng B, n#u khéng &6 van
mdt chidu & clta diy cla bum, Khi do chat long bAt bom phéd quay ngt¢e gifng nhu
tusbin thiy hfc, lam qud t&i ddng co. Khi myc chét long & B, thip hon H) {chidu cac
dng véi di€m ¢) thi bom 86 od di€m lam viée 14 2. Nhung nfu €4 < @, thi difm lam
vige Igi txd thanh 4i%m 6 18p lai hidn tugng ci.

3¢ 1a gué trinh lam vide khéng 8n dinh c¢da bom,

Hién tuong trén 14p lai v£t nhanh, nd ohl hét khi Qr > Q.. Nhu viy cde diém nim
& nhdanh - & trén @ - H 13 nhdnh khéng én dink,

Tuong ty véi edc a8 vong quay n'. 7" v&i cic nude léng tudng dng trong B, clng
x4y ra hidn tugng irén. Phiin nhénh khéng &n dinh cia ching duge x4c dinh bing
dudng hitu suft khéng 48] &i gua gSc tor 40 va difm 6 cdt cac dudnpg @ - H.

Ty deng cia ¢ - H ma &idm € gin diém 4; hoge khi H, = 0 thi 3 = 6, Dign tich
nhm gitta O - 37 . 3 - 3. 4 - 0 14 vang 1am vige khong 6n dinh ctia bom d4 cho (nd
1&n han vang teo bdi dudng O6 va OH, @ - M.

D& tranh hién tugng roi vdo khong 8n dink cla bom cin phai;

« dudtpng dic tinh & - H phaichay tit 8- 7 - 2 - 3 - 7 (khdng cd ecyc deil;

~ lAp van mOt chidy vae e¥a ¢8y cis bom;

+ jubn gt cho Iuu lugng cda bom nhé hon §, (nhung khong kinh t8);

- v8i méi mde vhng guay, tweng dng chiBu cao mic 1éng trong B, ma ty¥ dong hda
cho bom.

Hign tugng roi vao khong 6n d;nh cBn phai loai trlt vi nd od tifng dn idn, rung, tai
va dap gy héng bom,

Gudng dong cs duding cong & - H 6n dmh {khong od d;&m ede dgi} khi a¥ cénh
Z < 8

Didu chinh sy Iam «ide ¢da bom, chinh I d2u chinh 4ifm lam vise, nd phy thuse
vho dudng @ - H vA dudng Sng (H )

~ Thay 481 dac tinh @ - H bAng céch tang hay gidm s8 vdnrg quay 2. Mudn vay clin
ed ding cu thay d8i duge &3 vong quay.

- Thay d8i gdc cha ednh gudng (chl dng dung cho gudng hudng trye od co cfn gidu
chinh gée nghiéng cia cénh).

- Thay 461 dac tinh dudmg Ong H, bing cdch ding van chin & cita ra cda bom.
Ddng b6t van lam tang t¥n that thiy lyc, dubng H, 48¢ nhidu i, difm lm vige thay
481, a8 od luu luong @ gisam di. Bidn phép nay khéng kinh 16, vl vy nd chi nén 4p dung
khi khéng of th€ thuc hién odc bién phép khée
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- Thay d48i d8c tinh @ - H bing cich thay 48t duding kinh I¥; di qua canh ngodi cva
canh vA vAn git nguyén duling kinh ngodi D, oia thanh gudng dong. Bién phép ndy
cAn sy cfn thin cac va tir tit dat dén dudng kinh D,

5. By lant vite song song vh ndi Hép cua dbom ly tdm

al Hai bom chng logi, lam pide song song

Hai bom I, II
eling loal o¢d ecbhng
dgc tinh 12 @ - H, ),
lam vige song song,
zem hinh 3.69.

Dulng H, 1a dac

tinh dudng Ong, H’ o
1a chidu cac dia 1y /
Khi ting bom lam P
vigc ritng 1é thi |
didm lam viéc 13 b
difm 5 of Juu ldgng s éi, ;9
£ 14
18 @, vti hé s8 bigu
dung & diém 4.

Muén bist ki Hinh 3.69. Hai bom cing loai méc song song
ching lam vido song
song cf luu luong 13 bao nhiéu thi trude h&t tir duting @ - Ht{m dung dutmg ¢ - HZ,}[,}
Tir duésng @ - H]“ céng thém mot in gis tri hodnh db vh git nguyén gid tr} tung
4% ta 86 co ditdng H([%IZ} Difm I céinhav giivaduting H, vi duting Q- H{M]} ia
difm Jam vide song song cia hai bom. Luu higng chung 13 Q{i*mi‘(hl &¢ lve lugng cia
méi bom s 1A @) v6i hibu suit do ti difm 3, Sy thay d6i edong suft phy thuje véo luu
lwgng duge tinh cho mdéi bom thé hign & dudng N. Ta ed:

2Q, = Q-

Luu luong @) cia méi bam kbi lam viée song song cing of th€ tinh bdng dyng
dubng 4H,. Mudn véy tit dubng thing H’ (dudng CD) 18y bin lan gis tri tung d0 cha
duttng H, trong khi vAn gil nguyén hodnh d¢. Difm 2 13 difm oin tim va s cho juu
lugng ¢

b) Hai bom khde nhau lam viée trong cing hé thong

Hai bom 1 va II ed hai dudng dac tinh khde nhav 18 @ - H, va @ - H, lam vide
cing trong mot hé thing dudng Sng {xem hink 3.70):

Dudng cong CE 1A dac tinh dubng Ong (H); nd ¢t dubng @ - H, tai 4 v @ - Hy,
tai 5. D6 1a hai didm 18m viée rigng 16 cda bom 1 va II, of luu lugng @, vA @y Dac

tinh chung @ - jesny duge dung blng cdch edng boanh do, gilf cling tung d¢ cta hai
dutng & - Hy v é Hyy Di€m lam viée song song ¢da hai bom 14 diém 1, dng v6i uu

hegng 12 @,

1

%‘r

f
i
!
&f’z"rﬂ;
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Difm 2 cho bibt @', va di€m 3 cho
bist @', 1a htu lugng cha timg bom
khi chdng lam vilc song song.

Trudng hop do dudng d&c tinh
@ - H,, gua thép hay dudng CF qui
ddce lam cho difm A nim dudi dubng
CFE {nghia & dubng CE khdng ot
dubng dac tinh chung @ - H, )
Trong trudng hop nAy tuy od hal bom
fare vide nhung bom II od luu jugng
bing khong va ta ndi bow I d& théi
dat bom IL

c} Hai bom khdc nhau ddt 1o
niou vé lem vide song song

Bom | dat eing d6 cao nhung céch
bom II mot khodng cd chidu dai dng
déy rieng ta L. Hai bom cod tuyén dng
d&y chung tir a d&n B, Doan 6ng L

|
o
|
@ 39

Hinh 370, Hai bom khéc nhau 1&m vige
song song.

cd t6n thét dudng 8ng 1la OF'. Trude khi d4u chung tai a thi chit léng cla bom 1 da

chiu t6n that duiing &ng.

Hink 3.71 Hai bom khéc nbay, 451 xa nhas va Jam viéo song song
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Vi vay phai tlm dudng dic tinh @' - H| bing cdch t¥r § - H| trit bot tung d3 cda
OF', sau d6 dyng dudng § - H , y, ti @ - Hy va @ - H}. CE la duéng t6n thét ap
e cia doan Sng chung a.B,. Difm 3 che ta luy luong Jam vige song song cia hai bom
18 &, Difm I cho lvu lugng @, vA di€m 2 cha @), cua titng bom lic lam vide song
song (xern hink 3.71)

d) Ba bom nhu nhau ching 4
ddy v hai 6ng nhu nhon

Cong ba idn hodnh db dae
tinh cia mbi bom @ - Hy
ta 88 of duing dac tinh chung
Q@ - Hipy ey cia ba bum gidng
nhay, (xem hinh 3.72) lam vide
song song. CD 14 dudng d6 cas
dia Iy, ) _

Latu Iugng cia ba bum dugce 2 27 S N &opom
d8y vao hal dng ahu nhan, t8n 3 -
thét d&p lyc cha mbi fng 1a
dudng CE. Hai 8ng lam vite Hink 3.72. Hai bom nhu nhav ciing dfy vao hai
gong song nén dudng 8o thit &ng nhy nhau,
ap lvic 1a CF dudge dung bing
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Hinh 3,73. Hal bvtmy khde nhau dat & 44 cao khée nhau
eting IAm vide song song.

be


http:R(!,II.II

céch 14y hai An ho&nh do tit dudng CE.
Difm 7 xdc dinh lvu lugng chung cda ba bom Hm vige song song. Didm 2 cho ta
Qusnaniry

3 Difm 3 xde dinh lvu luong cds méi

bigt lvu ong chay trong méi dng la

Qers 1 1)
bom khi lAm vi¢e aong song 1A ——-—T—-—

¢} Hai bom khde nhor dét 8 d6 cao ain Iy khde nhau lem vide song song

Vi bam I, doan dng tir [ d&n 111 c6 duding t8n thit Ap su#it 13 Hy . oy Dyng duttmg
dac tinh méi cia bom I 12 @' - H) bing cdch ti dudng @ - H, trit i t8n thit & dubng
HG(I»II!)' Dyng dubng dec tinh chung @ - Hyuy tit dudng @ - H,, cfng thém hodnh 46
cla Q- H’\. DHém I xdc dinh duge huu lugng chung fa Q{Mi} , difm 2 xdc dinh @, v&
difm 2 x4e dink Q,, khi ching l&m viéc song song.

fi Hat bom lam vide néi ti&p

Ehi ohn dua chit 1dng 16n cao, hode tac ra chil Idng oF &p sullt ion hon 4p Itec cia
mdt bom thi phal d&u néi tifp cde bam.

N#tu d6u hai bom o8t 48 thi o4 th€ 48t ching cing mdt chd hay 44t O cdo 46 cao
kbae nhau.

Dat chng mot ch8 thi 48 t8n kém bao che, ¢ Igi cho van hdnh, nkvng od nhuge
difm 182 12 bit kin phia bat che bom sau 14 khd khén. Théng thudng trong truding hop
nay bay ding bom Iy thm of nhidu gubng déng dfu pbi tifp. Hai bom co thé gifng hét
nhau, hay od dic tinh khéc nhag. Visc tim dudng dac tinh chung oda ching chl viée
cong fung 46 cia hal duding dic tieh ridng. N&u d&u ndl tifp mot bom ly tAm véi mbt
burs pittong thi bom diu {&p sust thip) 1A bom ly tam.

Hinh 3.74 1& sa & ddu
n&i tidp hai bom d 4§ cao
dia 1y khde nhau, Chitu | H
cac <Ot &p cda bom 113 H,
chidu cac chung 1& H'. Dige

Hs, +H,
tinh chung @ - H 1113 od ' A 6 5
tung 40 gAp doi ﬂu!%ng Q- .
Hy, (bai bom gidng L Horers

nhau). Dudng t6n th&t dp FEgp, N\
lyge chung bing téng tung

£
. £
d6 cha bhal dudng H,, + AW ¥ it
H,,. Dim A xfe dinh luu %
hegng @ , khi hai bom lam ,g”“ n T
Z E t

viéc ndi ti€p. §, cd thé
16n hon @ (huiu lugng cia

bom I}, trong trudng hop ¢ 4 4 4
nay bom I khéng ¢4 kha
nang ddy dwge e higng Hink 3.74. Hai bom lam vide néi tisp.
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@, ién cho bom Il ma cAn sy gitp sdc cda bom I1L Gid tri hut d6 cde bom I the hién
& doan BD. Khi @, < @ (chéng han @, = @) thi ta ndi bom I hit chit léng <6 ap
suft du, duge bi€u didn bing doan thing GF, bom II cdn duge ki€m tra xAm thye.

Cln cha y khi dfu ndi ti8p hai bom nhy & hinh 3.74 +i n&u difm B dich sang phai
nhidu (@, > > @) thi s& lam cho hién tugng xam thyc x8y ra voi gudng déng clis bom
IT v& d8ng cot ¢in bom I d8 bj qué t&i. Nén Budng @ trudng hop @, < Q.

1.3, BOM CANH NANG (BOM HUOGNG TRUC)

Co 88 1¥ thuy&t cha loai bom ndy 44 dugc d2 cap & mue 2.3, O day chi d& cap dén
bién phép va nhimmg cdng thic chinh trong tinh todn thiét ké,
3.3.1. Tinh céc dai lvang chinh

Céce kich thude chil yéu cta gullng dong bom hwdng tryc dige the hign & hinh 3.75,
tam gisc v4n i6c & hinh 3.76, va luc the dung lén cénh 4 hinh 3.97.

Bing ohing khao sdt thyc nghidm ngudi ta 44 tim ra quan hé gitta chibu ddi , va
buéde ¢, elia cAnh dng véi dudng Kink ngedi D, nhy sau:

!
e = =5 ¥(1,18n,% = 78, - €3.188)
4

Vi cée dulng kinh D # D, thi hé s& £ 1a ham s8 tuy@n tinh cis DD,

2]
£ = £ £ : {31895
o,
| R
Dt?
::De
i, , T3
< z
(3.150)
Iy = ¢4, m,

Phuong trinh nang lugng cia
bers duge th€ hign &:

gH w p, U, {(Jﬂz - Cu1)> (3.181)
trong do:

£ - gia t8¢ trong trudng, mfszg
H -« chi®u cao oft 8p; m;

Ty hé 56 hi¢u dyng oot ép;
U, ¢, C,, 16y ti hinh 876,

Khi bosm cho nang hugng cuc
dei thi €, = 0, khi 46 ta cd:

gH
o= mis. (3.182) .
"2 g U Hink 3.75. Gudng dong bom hudng truc.
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Khi bom lam viée, lyc ma lvu thé téc dung Ién cdonh 12 48 +6i thanh phan theo
phuong cda van t8c ving U 1a dR | (vudng gée vol dudng truc quay cla gudng) va theo
hudng v6i trye 1d dR_ {xem hink 8.77) -
gin{fi,, 4+ A}

T eomt
coaify, + A)
cost

Theo Iy thuy#t va ¢ didu kién & (3.181) ta o phuong trink v& chidu cao cbt ép ¥
nhi sau:

dR, = dRsin{f, + 1} = dY.
(2.193)
dR = dReos{fi, + 1} = dY,

ConlU Wisin(B, 4+ 1)

H=p, - (3.194)
2g.¢.C cosl
¢ 2 H s eosd
Cop = 20— "?‘” : (3.195)
3 P oy, W Usini,, + )
trong da:
Gap - Lip,
CyG - h¢ 88 nAng {(vdl bom, 2'3{;'{ c{,;}x,
quat, may adn hudng truc thi gol |
12 hé 56 ép lén cnh); 2 |
Co ?i;“# : : - l C i,
i =—— . {gem hinh (3.76). ; ! axy
e =2 s
He 86 C,; of th& tinh theo A, : A N ¥
; b
edng thie: 1 ! i ; 7
i, e ASA——
Cy = KC, 3196y 4-4v A Y- G,
trong da: Hink 3.76. Tam gidc vén téc.
K - he 8 trp & 486 thi (xem o
tai Heu (11
L

Cac thanh phin dY va 4X duge tinh tin:

£ o2
4Y = CYG.—"L';“ W«,‘Za};

{3.197

dx = C°,. M’%wi_adr. ®,
. h.l ";‘
€, ~ vin téc hudng trye cda luu thé duge : I P
tinh ‘;ixaizm lugng cin of cda bom & € va dign A :
tich tist ditn dong chay iai vi tri gudng dong. IRy = N~ F ok
T hinh 3.77 v& cong thie (3.197) ta cd: &
o Tois
¥ X (8.188) Hinh 3.77. Cée lye thce dung ién

cosd  sind chnh gudng.



Ti {3.195) va (3.188) s cd:

: H.ainf siod
=2 —. s H oo {3.199)

[ g UW sinB, + 4

N#u chép ﬁh&n- dang cénh ndwm trong didu kién t6 wu cho sy hoagt déng, tde: dX =
0 vi g"z = 0, tU phuong trinb {3.185) ta tish theo i 1o he s cia Cg:

Cog = &~ . = g , ——= winf {(3.200)
i 5, 0W, iy
si
Cyq = Clys - m—n-“iﬁm— (3.201)
¥ sin(B, + 47
Cx
tgdt = p : (3.202}

yG
C, - ira db thi hinh 3.78; phu thedc vao db day I6n nhdi cis cinh l& d vi chilu

dat {.
cosd’ = 1.
Cong sofit cln gudng o6 6 cinb Z, chidy rong céch 14 b tropg 443 dr dng véi 4R
ia dN
R

dNgp = dRsinlf, + DZ = 4R UZ {3.208)
Thanh phAn cng suft khéc phuc dX 1a 4N, :
dN, = dX W, Z. {3.204)
H2 58 hidu dung cbt &p 2, duoe tinb
H 7
)}H A eeme— R ?;i“,;z‘q:} - 3 {3A2{}5)
oy o llm
trong da:
7 - hé 56 hiéu dung chung (tra bing 3.9}, phu thube vao UWC, va s
C
o= tg}, = B : (3.206)
1o = 0,94 + 0,96 14 h§ ¢8 hitu dung lue lugag;
5 = 0,98 12 hé 86 hidu dung ma sat.
Bdng 3.9
G# i cla g g =006
UtC o | 2 4 6 8 | w0 7 "
n H 92 O85 | (624 6,745 4.7 0,66 8623
' ' Vi g = 023
UiCm 0 2 4 5 8 | 0w F 1
9 i 096 AL D88s f48s OE2% {8 0770
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3.3.2. Nhidng s& do chinh cia gubdng dfng bom hudng truc

Cée dal Jugng chinh 4£ thi&t k& gudng dong loai ndy 1a lun lugng @, chidu cao oot
dp M, hd a8 xAm thye o va chidu cao hat B, (xem hink 3.42).
H# 36 xAm thyo o phu thube vAs he 38 nang Cy vA vOng quay vidng ny:

o = (L5 Cyg + 0,072, 2} - §; 3.207)
Q
T8y

trong dd:
n - 88 vbng quay cia truc gudng déng ve/ph.
Sau khi chon 88 vong guay n, tinh duge v tir phuong trinh {3.201) 8¢ tink chidu
cao hat khong xdy re xam thye 1A B} duge tinh nhd sau:

H = H, - Hg (8.209%
H, =B-H -Ah

(Xemn mue céc tinh todn vi gidl phép chéng xam thyc).

& T e ==

H H

Sau khi tink duge H, thi gid trf cda nd phai cao hon chidu cao &5t bom. C,c duon
tinh tif (3.195) hoae duoc tink tiz {3.196).
Dudng kinh dinh cinh D, vi duing %525
kinh chén cdnh D duge tinh nhy sau: "t
Dudmg kinh D, phu thute vao he s
van t8e vhng K
(nN)m A 31*"”“

By -

(3.210

gad

. {8211 7
a8

Ky 1,58

Vi cde may thay luc i:héa mén didu
kidn:

K 00 5,2
2 65— = 4

Km n . 7ty
nén vii bom ta o d /
1,1V n 48 (3.212) g gr gz -7

e

i
g
o
.

. 80K, .
D om —U T (321D

JEJE .

vH Hink 3.78. Sy phu thude cia
D, = 88%yn{b ——m; (3.214) i " X
n d
vio Ra va -
cong thic {3.214) dung che bom. l
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Chidu cao cOt 4p ods bom 1 H duge. tinh tit cong thde sau:
n i @
He (— )= (e 3 my
foyg 2z 75n

thay gié trj cta H vao (3.214) ta o6

B i} Q

trong do:
A4 « hé 98 chat hep {do sy chifm chd ron cénh gudng).

3
C' = (0,06 « 0,08) VQ'n¥

e
Q" =~ , ms,
%q
Thong thudng Iy tF 18 gitta D, v& D, nhu saw

‘z}i Dc
w2z 04+ 0,6 hay ld — = 25 » 1Y
”ae Z;i

khi 2, i6n thi 14y 0.4 v& n nhd 18y 0.6.

Bude ¢dnh 13 &
g2

b os

Z
cong thic (8.221) tinh cho dinh hay chin ¢édnb cing duge.
Chidu day ion nhit d_ cla cénh (88ng cdnh) duge tinh :
d,.. = (0,012 + 0,015 D, VA__ , m,

Mmax

¥

trong dd:
D, m;

H

max

» mH,QO,

{3.215)

(3.218)

(3.217}

{3.218)

(3.218;

(3,220}

{3.221)

(3.222)

Chi¥u day cta chin cénh {(phin gin vao b3u ednh cd dudng kinh D)) duge tinh theo

thuy#t bbn.
Chitu d&i eda canh Ja 7 tinh theo didu kign thi nghitm:

| - ——_—_ 3

{3.223)

Sau khi tinh dugc ¢ tir {3.221) & tinh duge I theo (3.223), rdi tinh hinh chifu bAng

eGa cdnh 1a I, theo cong thde:
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i, = leos(f, + 8} = lvosf,, m. {3.224)
3.3.3. Chc kich thude chinh cia bé Khuéch tin trong bom hudag truc
Nhu ta ¢3 bigt, nhiém vu cia hd khu¥ich tén 12 bifn ning lugng dOng nang thanh

ap Jue va huéng dbong chay cda lvu the vac Sng diy cia bum. Bé khuéich tén d4¢ aau
gudng ding cia bom hudng truc, nd ddng yén che ohft ldng chay qus,

Vide tinh todn cdnh cia by khudch tén gifng nhy § gudbng dong. Difm khéc & vin
t6e cda lvu the ¢i vao bé khukch tédn 1a C .
U chinh 13 vén t6c tuydt 48 & clta ra cir gubng dong (zem hinh 8.76); «a,, 1A gde
gitta O, va {'}uz.
Cyp = €L
o Coy vén I& hinh chéu cba £, trén phuong U, = U thufe gubng dong. Khi Cu; = 0
thi:

ciad {3.2256)
By ’;H.U, H '
khi dd til tam gide BDE & hinh 376, ta cd:
H
el =t + (.ﬁ_‘? ; (3.226)
¢ 2¢
0ty o = e (8.227
Cop Cuy
z
Thanh phdn vdng cda phan lue dong chdy A tée dung 18n cdnb bd khufch tdn 13
- B
= ® ¥ C N {3.228)
”Ra”pﬁé;(us‘ gz}’ ’ .
trong d4d:
Z, - 86 canh trong b kbufich tdn (ddng thdi I2 s6 rdnh);
ng - thiinh phfin vdnyg cha vAn t8e tuydt dai cda chét M¥ng 0 cda ra cda
bt khusch tan:
Cu3 =
C, - v&n tdc hadng truc, m/ig
Q - Ivu huong di qua bs khusch tédn, m3/s;
£ - kh8i lugng rigng cha luu the, kgim’.
E ¥ m_.fs, {3‘229}
B Zth
trong dd:

¢t - byde cdnh, m;
b - chi®u rong cia cénh {thes hufng kinh), m,
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Thay gid tri @ & (8.228) vao (3.228) vdi didu kign b = Im, ta &
~ R, = p‘Cm.t,{{f’ns - Cuz} = - p‘ffm‘t,{l’“z; {3.230)

-R, »-pC T
T = “Cﬁz - C%) vi Ca; w i} T o= t.ng.

Hay:
R, = pCptCy. (8241
So b lye tAe dung ln cinh b) khuseh tén tvong tu nhy cdnh gudng:
we X
eosd
sin{e, + A}
R, = Rainlzy, + 4} = Y'measiw ;
Y = R~ w8 pC 5O o (3.232)
sinfag, + 4) BN ginta,, + 4)
Mst khdc Y duge tinh theo dién tieh mat cdnh 1A 8 = ib= 1 = I
(3.233)

iq:
i

T

O
12

e B

SR

by

5 %

f r;'h',g,
-

Hink 3.79. Céu tao cia bom huéng trye:
&)} bom hubng trye ¢d b6 khusech itdn.

B} bom hudng truc hai odp:
1. v0bom; 2 - gubng dong; 3 - b4 khu&ch tan.
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IAm bAng {3.282) voi (3.288) va chd y
¢

T

333 .
— B ., bR COT
e, *
! ¢, © cosd
Com = G2 W hay
Yy Cp €, sinla, + 1)
H 5 gin2er o .co8d
L shler g + )

E 2  sinZa .cosi
—  —, i (3.235;
£ {I’y

— e Zoosd )

{3.234)

sin{e,,, + i}
i’fy < L
Do day ofa canh duge tinh bBn ti phén e R

Khoang cdch gita vdc canh vAo ¢tz bd khufch tdn vh cdc canh ra cia gudng ddng
13 a:

a= 810, m (3.238
Cau tao cta bom huéng truc duge the hién & hinh 3.79.

3.4, CAC TRAM BOM

Trong méi tram bom od thE ldp mobt hosc nbiku hé thdng bom-Chang of thE lam
viée d5e lap, song song, hode ndi tifp. Quy mé va tinh chét cda tram bom phy thudc
vho y&a cBu vE Iy higng, ot 4p, tinh chét cda lvu thE, myc dich s dung trong eén
xuAt nong edng nghiép, kAm md va tropg 4bi sdng, mbi sink. '

Thy timg trudmg hop cu the€ ma lva chon loai bom, 88 luang (hode thigt k€ bom)
cho phi hop, Can of dia hinh cy thé d€ thist k& he thang, tinh t8ng tdn thét thiy e,
Ivu lugng, cong suft. Lya chon vat ligu ohé tao phai phit hep voi tinh chét cla luu thé
Y.V...

Khi tinh thigt k& he théng bom ta phdi dung so 45 khoéng gien cia hé théng 46 xédce
dinh dAy d0 tuy&n 4dng, dudng kinh trong cla Sng, cde trd e cye bo cda ting ching,
ap sufit v& luu lugng ede titmg nhanh, vén 6o chiy trong 6ng, hé s mae sat, trd lye
cuc LS ¥8i theo chng thie tinh t8n thét trd lye trén tuyfn cao va dAl nh&t. Tinh luw
higng cho hé théng v mbi bom, Tinh cdng sust cho ting bom va cA tram.

Tram bom cin cf bom dy phong va hubng dén gquy ms cd th8 md rdng ma irils
khong gian. '

’Z'm:m bom phéai d& van hank, 48 sita chita thay thé, gid thanh phi hop, s dyng lau
aad,

Phai an toan vd chdy, nd, bio dim moi sinh.



