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Tréng Cao ®¥ng NghO C«ng nghiOp Hu Néi nhEn thgc ®ic viOc xOy
dung ch-ng trxnh vy tui liOu gifng dy Ip mét néi dung quan trang
nh»m n©ng cao chEt ling ®uo tto nguan nhOn lic ®,p gng y2u cCu cfia
thp tréng lao ®éng vén cnh tranh trong théi ki CNH, H8H ®Et nic v
héi nhEp Quéc tO.

Cuén " Chi tiOt m,y" ®uic bin son theo ch-ng trxnh ®po to nghO
"Nguéi sba ch+a m y C«ng cd", ¢.c nghO c- khY li2n quan v ®ic ding
lum gi,o trxnh cho hac vi®n trong c,c kh&a ®uo t!o trxnh ®é Cao ®¥ng
nghO tré xuéng, ®ang théi phoc vo cho ¢ c ®ei ting kh, ¢ tham kh{o.

Trong qu, trxnh bign sotn, tréng Cao ®¥ng NghO C«ng nghiOp Hu Néi
®- nhEn ®ic su giép ®i tEn txnh cfia nhiOu thCy c« gifing dly I©u n"'m,

nhp quiin ly lao ®éng, ¢,.c clu sinh vidn v ¢ su hing dEn chu ®,0 cfia
c,c chuy?n gia néi dung, chuy?n gia ph-ng ph,p vu c,c ¢, nh©n, ®-n vp
®- gidép ®i Nhu tréng houn thpunh nhiOm vé ®ic giao.

Tuy ®: c& nhiOu ng ltc, nhng do théi gian hin hNp, quy trxnh bin so'n
ch=ng trxnh, tui liOu cha thEt theng nhEt n?n khi thic hiOn, nham t,c
gifl cong gZp nhiOu kha kh'n nh héng Yt nhiOu tii chEt Iing chia tui
iOu.

Chong t«i rEt mong nhEn ®ic nhiOu y kiOn ®ang gap cfia ®éc gif ®0
bae

sung, ch@nh soa tham nh»m lpm cho tui liOu néi bé nuy ca chEt ling tét
h-n.

Mai y kiOn ®ang gap xin vui IRBng gdi vO phRng D202- Khoa C- khY.

Chdng t«i xin ch©n thunh cfm =n!

Tae MaN Ly THUY?T C¥ Sé



Bui 1
Nh+ng vEn ®O c- bfn trong chi tiOt m y

. TYli tring vy ong suEt.

1.1. TYi trang:

T9li trang I nguy®n nh©n gy ra @ng suEt, tud theo tYnh chEt thay ®aei cfia ti
trang theo théi gian, ca thO chia tfi trang ra hai loti: TYi trang tUnh vy tfi trdng
thay ®eei.

T9i trang tUnh Iu t1i trang kh«ng thay ®aei theo théi gian (hoZEc thay ®aei kh«ng
®,.ng kO)

T9li trang c& ph-ng, chiOu hoZEc céng ®é thay ®eei theo théi gian ®ic géi Iy i
trang thay ®aei. TYi trang ca thO thay ®aei dCn dCn ho/Ec ®ét biOn. TTi tréng
®ét nhi?n t'ng minh rai gifm ngay ®ét ngét trong khofing kh3ac ®ic gai I tfi trang
va ®Ep

Khi tYnh to,n chi tiOt m_y ngéi ta cBn ph©n biOt tfi trang danh nghUa, tfi trang
t-ng ®-ng, vy tfi trang tYnh to n.

T9i trang danh nghUa Qun Iy i trang ®ic chan trong sé c,c t1i trang t,c dong 12n
m,y (thiOt bp) trong chO ®é Ium viOc aen ®Pnh. Théng ngéi ta chan tfi trang lin
ho/Ec t,c déng I©u dpi nhEt lum tfi trang danh nghUa.

Tréng hip m.y lum viOc vii chO ®é tfi trang thay ®azei nhiOu mgc khi tYnh to,n
ngéi ta thay thO chO ®é tfi trang npy b»ng chO ®é tfi trang mét magc (kh«ng
®eei) gai lu tfi trang t-ng ®-ng

Qe=Qun.Kn
kv I hO sé vO tueei tha

Trong tYnh to,n ®0 x,c ®Pnh kYch thic chi tiOt m,y ngéi ta ding tfi trdng tYnh
to_n, trong ®a xBt ®On tYnh chEt thay ®eei cfia tfi trang v t,c dong t-ng he gi+a
c,c chi tiOt m_y tiOp xo6c

C«ng thgc x, ¢ ®bnh t1i trang tYnh to,n c& ding:

Q= Qe-Kit.Ke.Kex= Quan.Kn. Kit.Ke.Kex (1.1)

Trong ®a:

ke: HO sé xbt ®0n st ph©n bé kh«ng ®Ou tfi trang tr2n c,c bO mAEt tiOp x6c
ke: HO seé tfi trang ®éng

ke: HO sé ®iOu kiOn lpm viOc



Trong c.c bic tYnh to,n s- bé vx cha thO ® nh gi, chYnh x.c ¢c.c ®&Fc ®iOm
cfia tfli trang ngéi ta théng IEy i trang danh nghUa Ium t{i trang tYnh to,n.

1.2. ong suEt:

Tul theo ®iOu kiOn Ium viOc ¢b thO, tfi trang t,c déng I2n chi tiOt my ca thO
goOy ra c.c loti gng suEt nh: gng suEt kbo, gng suEt nBn, gng suEt uén, gng
suEt dEp, gng suEt c3t, @ng suEt xo%n, gng sukt tiOp xdc.v.v.

gng suEt sinh ra trong chi tiOt m y kh«ng thay ®eei theo théi gian (ho/c trb sé
thay ®zei rEt Yt, kh«ng ®,ng kO). Ngic i gng suEt thay ®aei lu @ng suEt khi trp
sé hoZc chiOu (hoZc cf hai) thay ®eei theo théi gian.

Mét vRRng thay ®eei gng SuEt td trb sé giii hin nuy sang trb sé giii hin kh,c rai
tré vO gi, trb ban ®Cu ®ic gai Iy mét chu trxnh gng suEt. Théi gian thuc hiOn
mét chu trxnh gng suEt gai Ip mét chu ki gng sukt.

Chu trxnh gng suEt ®ic ®/c trng béi (Hxnh 1.1)

ong suEt clc ®4:  max

gng sukEt cuc tiou: i

6\
Bi#n ®¢é gng SuEt : max _ min
‘ 2
gng suEt trung bxnh: max_ min
m 2
. _min Hxnh 1.1. Chu ki gng suEt
HO se tYnh ChEt chu ku: max

Théng ph©n biOt hai loti chu trxnh gng suEt : Chu trxnh ®&i xgng v chu trxnh
kh«ng ®éi xgng

Trong chu trxnh ®ei xgng, c.c giii h'n @ng SUEt ( max VI min) b»ng nhau vO trb
sé tuyOt ®éi nhng dEu It ngic nhau:

max — min

DO ®é. a = max



Trong chu trxnh kh«ng ®&i xgng c,c giii htn gng suEt kh«ng b»ng nhau vO trb
se. Chu trxnh kh«ng ®éi xgng ®ic chia ra:

Chu trxnh kh«ng ®@i x@ng kh,c dEu ( max kh,c dEU  min) VU chu trxnh kh«ng ®&i
x@ng ®ang dEU ( max ®ANG dEU  min)

Chu trxnh kh«ng ®éi xgng mich ®éng, géi I chu trxnh mich ®éng, I mét tréng
hip cfia chu trxnh kh«ng ®gi xgng ®ang dEu, trong ®a ca mét giii hin cfia @ng
suEt ca gi, trb b»ng sé kh«ng

Trong chu trxnh mich ®éng d-ng:

min:O

max
a= 2 max—
r 0

Trong chu ki mich ®éng ©m: =0, min<0

DO | min

—min - ®3: ; ; r=-

gng SuEt ca ’ thO thay ®aeizaen ®bnh hoZc kh«ng @n ®bnh. gng suEt ®ic
gai lu thay ®aei an ®pnh nOu nh bign ®é gng suEt vy gng suEt trung bxnh
kh«ng thay ®eei theo théi gian. gng suEt thay ®aei kh«ng an ®pnh khi bi2n ®é vu
gng suEt trung bxnh hoZc mét trong hai ®?i ling nuy thay ®eei theo théi gian.

Il. C,c ch@ ti2u vO kh{ n"ng lpm viOc cia chi tiOt m_y:

KhY n'ng lum viOc cha chi tiOt my ®ic ®,nh gi, b»ng c,c ch@ tidu c6 thO sau
®0Oy: sgc bOn, ®é cgng, ® bOn mRn, tYnh chbu nhidt, kh n"ng chbu dao
®éng va ®Ep.

VEt liOu vp hxnh ding kYch thic cfia chi tiOt my ®ic x,c ®Pnh theo mét ho/Ec
nhiOu chd@ tidu, tut theo ®iOu kiOn lum viOc ciia chi tiOt m,y. Ca tréng hip ®¢i vii
mét sé chi tiOt my ch@ cCn chan vEt liOu vu x,c ®pnh kYch thic chi tiOt m.y
theo mét hai ch@ tidu, cn c,c chd tidu kh,c ho&c Ip vén ®- ®ic thof m-n, ho4c
lu rEt the yOu, kh«ng cCn phfi quan tom.

II.1. Sgc bOn:

Sw@c bOn Ip ch@ tizu quan trang ®ic ding ®0 ®_ nh gi, chi tiOt m_y khi lpm viOc.
NOu chi tiOt khi lum viOc kh«ng ®m bfo ®é bOn ca thO dEn ®0n gOy,hang
gOy finh héng truc tiOp ®On thiOt bb vu con ngéi .BO mAt lum viOc ciia chi tiOt
m.,y bb ph, hang sl g©y n2n sai IOch hxnh dng, nh héng nghi®m trang ®On su
ph©n beé tfi trang trin bO mAt tiOp x6c gOy chEn ®éng, sinh nhiOt cao, gOy
tiOng &n khi lum vilc.



Tul theo ding hang xEy ra trong thO tYch hay tran bO m/Et chi tiOt m.y, ngéi ta
ph©n biOt hai loti ®é bOn cfia chi tiOt m.y: ®é bOn thO tYch vy ®& bOn bO
m/Et. 80 tr,nh biOn ding d lin ho&c g©y hang, chi tiOt m,y cCn ci ®f ®é bOn
thO tYch. 80 tr.nh ph, hang bO m/t lum viOc,chi tiOt m.y phfi cd ®f ®é bOn
bO mAEt.

Khi tYnh to,n ®é bOn thO tYch cong nh ®& bOn bO mAt cCn ché y ®0n tYnh
chEt thay ®eei ciia @ng suEt sinh ra trong chi tiOt m,y. NOu gng suEt kh«ng thay
®eei ta tYnh theo ®é bOn tUnh, nOu @ng suEt thay ®eei tYnh theo ®& bOn mai.

Ph-ng ph,p tYnh sgc bOn cCn nghiOm bOn theo ®iOu kiOn:

<[ Jho/Ec < ] (2-1)
Vii [ 1= s hofEc [1= s (2-2)
Trong ®34 : s-lu hO sé an toun.
imy 1im - | @NQ SUEL ph,p v ng suEt tiOp giii hin khi ®t ®On trb sé nuy vEt
i®u chi tiGt m.y bb ph, hang.

gng suEt sinh ra trong chi tiOt m y ®ic x,c ®Pnh theo ¢,c ph-ng ph,p: sac bOn
vEt liOu hoZc ly thuyOt ®un hai. Tréng hip chi tidt m y chbu @ng suEt phac tip
ngéi ta théng tYnh to,n theo @ng SuEt t-ng ®-ng . BNg SUEt t-ng ®-ng ®ic
tYnh theo thuyOt bOn thd n"ng biOn ®aei hxnh ding:

w=4 > 3.7 (2-3)
hoZEc thuyOt bOn gng suEt tiOp lin nhEt:
=+ 7 4.7 (2-4)

Chi tiOGt m,y ®i bOn nOu nh tho m-n ®iOu kiOn (2-1) nghUa Ip #ng suEt t-ng
®-ng kh«ng Vit qu, trb sé gng suEt cho phbp.

Tréng hip chi tiOt m,y chbu gng suEt thay ®zei kh«ng @en ®bnh vii ¢ c gng suEt
sinhralg 1, 2... oVvuseéchukdt,cdéng ciiac,c gng suEt npy Ig ni,nz..n, ..ngéi
ta ®a td chO ®é lum viOc kh«ng @&en ®pnh vO chd ®é Ium viOc @&en ®pbnh t-ng
®-ng c& gng suEt lin nhEt Ip 1 v sé chu ki t-ng ®-ng I Ne .

Sé chu ka t-ng ®-ng ®ic tYnh theo c«ng thgc:
(2-5)

Trong ®4 : m-lu bEc cfia ®éng cong mai.

Il.2. 8é cong:



Chg tizu vO ®é cang ®Ri hai chi tiOt m,y khi chbu t,c déng cfia ngoti lic kh«ng
®ic biOn ding ®un hdi qu, mét giii hin cho phBp npo ®&. Trong nhiOu tréng
hip ,chEt ling lum viOc ®ic quyOt ®Pnh béi ®é cang chia chi tiOt m,y .

Yau cCu vO ®¢é cgng ®ic quyOt ®pbnh béi:

-8iOu kiOn bOn ciia chi tiOt m.y (trong tréng hip cCn ®Tm bfo cOn b»ng aen
®Pnh :®¢i vii chi tiOt my mang chbu nbn dac.v.v.v.).

-8iOu kiOn tiOp x6c ®Ou gi+a chi tiOt m_y: C_c b,nh r'ng "n khip vii nhau, ng¢cng
tréc vii ae trit .v.v.v.

-8iOu kiOn c«ng nghO ,ca y nghUa trong sfn xuEt hung lo't :®éng kYnh tréc ®-
ic ®pnh theo kh{ n"ng gia c«ng chéng.

-Y2u cCu ®fm bfo chEt ling lum viOc cfia m,y : ®é ceng cfia ¢ c chi tiOt my
trong m.y c«ng c6 ca fnh héng ®On rEt lin ®On ®¢é chYnh x,c gia c«ng cfia chi
tiOt gia c«ng tr2n m.y.

Khi tYnh to,n vO ®é ceng cCn phon biOt hai loti ®é cgng ciia chi tiOt m y: ®é
ceong thO tYch (biOn ding thO tYch) v ®é cang tiOp xoc (biOn ding bO mAEt che
tiOp x6c¢ ).

Tréng hip phfi ®m bfo chi tiOt m y cd ®f ®é cong thO tYch cCn thidt ,tYnh
to,n vO ®é ceng Iy giii htn biOn ding ®un héi cfa chi tiOt m_y trong mét phim vi
cho phBp.TYnh to,n théng ®ic kiOm nghiOm theo ®iOu kiOn :

ChuyOn vb thuc ( chuyOn vb dui hoZ&c chuyOn vb géc ) kh«ng ®ic vit qu, trp
se cho phbp:

IA

Tri sé c¢,c chuyOn vb thic (|- ®é gi-n dui; f - ®é vang; - gac xoay cfia tiOt
diOn khi bb uén; - géc xo%n) ®ic x,c ®bnh theo c,c c«ng thec ciia sac bOn
vEt liOu. C_c trb sé chuyOn vb (biOn ding ) cho phbp ®ic ®pnh theo ®iOu kiOn
lum viOc ¢d thO ciia chi tiOt my.

80 ®,nh gi, khY n'ng chéng biOn ding cha chi tiOt m y, ngéi ta cRn ding hO sé
®¢ cgng, lp th sé gi+a ti trang t,c déng (lic, m« men) vii biOn ding do chong
gOy ra.ThY dé ®ei vii mét thanh ca tiOt diOn kh«ng ®aei A vp chiOu dyi |, chbu
luc kbo F, ®é cgng C cia thanh :

C=F/ 1= Al |=E.AIl (2-7)



Trong ®a : |- Iy ®é gi-n dui ciia thanh.
Tréng hip troc cd ®éng kYnh kh«ng ®aei d v chiOu dui | ,chbu m« men xo%n

T:

C=T/ =G.Joll,
Trong ®a&: gac xoay;,
G - m« men ®un hai vO trit;
Jo =d*/32 -m« men qu.n tYnh ®éc cuc cha tiOt diOn tréc.
BiOn dng tiOp x6c ciia ¢ c VEt thO ca diOn tYch tiOp xdc lin (gi+a bun trit vii
séng trit m_y tiOn .v.v.) ®ic x,c ®Pnh b»ng thY nghiOm.
Ca khi vx cCn thiOt phi ®m bflo ®é cgng, ngéi ta kh«ng ding c,c loti thBp hip
kim mp ch@ ding VvEt liOu ci c- tYnh thEp, mAc di nh vEy kOt cEu cang kOnh.
Tuy nhi2n c& tréng hip 1% y2u cCu phfi gifm ®¢é ceng ciia chi tiOt m y, thY do
ding
bul«ng c& ®é ceng thEp ( thBp CT3), giffm ®é ceong cfia r’ng vunh b.nh r'ng
V.v. sl lum t'ng ®é bOn mai ciia chong.
I.3. C,c Inh héng kh,c:
I.3.1. § bOn mRBn:

Mét sé lin chi tiOt m,y bb hang vx mRn. MRn Ip kOt quf t.c déng ciia Bng suEt
tiOp x6c ho/Ec ,p suEt khi c,c bO m/Et tiOp xdc trit t-ng ®ei ®ei vii nhau trong
®iOu kiOn kh«ng c& ma s,t it.

Do bb mRn, kYch thic chi tiOt m,y bb gifm xuéng ,c.c khe hé tré n2n qu, lin, tqi
trang ®éng phd xuEt hiOn, ®é chYnh x.c,®é tin cEy,n'ng suEt m.y, hiOu suEt
ho/c c,c ch@ tidu s6 dong kh,c bb gifm, thEm chY mRn qua nhiOu ca thO ph,
hang chi tiOt m,y.

80 ®Tm bflo cho m,y lum viOc bxnh théng, ling mRn ciia chi tiOt m,y kh«ng ®ic
Vit qu, trp sé cho phBp quy ®Pnh cho tdng loti m.y. Khi ¢,c chi tiOt m y bP mRn qu,
mgc , cCn phYi thay thO chéng.

Céng ®é mRn vy théi htn s6 dong cha chi tiOt m,y ( theo ch@ ti2u bOn mRn) pho
thuéc vpo nhiOu yOu té, chfi yOu Iu trb sé gng suEt tiOp xoc ho/&c ,p suEt, vEn téc
trit, st b«i tr-n, hO sé ma st vy tYnh chéng mRn cfia vEt liOu.

80 nGng cao ®é mRn, cCn b«i tr-n bO mAEt tiOp xdc, ding VEL liOu gifm ma s.t,
ding c.c biOn ph,p nhiOt luyOn bO m/Et - ®O t'ng ®¢é r¥an bO mAt lum viOc.

TYnh to,n vO mBn xuEt ph.t t& ®iOu kiOn ®m bfo chO ®é ma st it, nghUa I
khi lum viOc hai bO m/Et tiOp x6c lu«n lu«n ®ic ng'n ¢ ch béi mét lip chEt b«i tr-n.
Tréng hip kh«ng to ®ic chO ®¢ b«i tr-n ma st it thx ph{i tYnh to,n ®0 giii hn ,p



suEt gi+a hai m/t lum viOc ®m bfo cho chi tiOt ®f tusei tha quy ®Pnh gi+a ,p
suEt (gng suEt tiOp xoc¢ ) v quiing ®éng ma s,t ca hO thac :

P™.s =const (3-1).

Trong ®4a :

P - .p suEt (eng suEt tiOp xdc).

s- qufing ®éng ma s.t.

m - s& mo, théng trong khofng t6 1®0n 3; tréng hip ma st it,

m gCn b»ng 3 ,tréng hip ma s,t kh«, n+a kh« vy p suEtlinm=1 2.

HO thgc (3-1) cho thEy nOu ,p suEt P cung gifm thx tuaei tha (vO mRn) ciia chi
tiOt m,y cung t'ng, tuaei tha cung t'ng khi sé mo m ca trb seé lin.

80 hin chO mRn théng quy ic tYnh theo ¢ ,ch kiOm nghiOm ®iOu kiOn ,p suEt P
ho/Ec tYnh tYch sé p suEt vu vEn téc P.V tti bO m/Zt lum viOc kh«ng ®1c vit qu,
trb sé cho phBp ,x,c ®pnh qua thuc nghiOm :

P < [P]
P.V< [P.V] (3-2).

80 tr,nh g@ ca thO phf s-n chéng g@ 12n bO m/Et chi tiOt m,y, ding ph-ng ph,p
m* hoZc chO to chi tiOt b»ng ¢ c loti vEt liOu thYch hip ,nhEt Iy chi tiOt lum vibc &
m«i tréng Em it, axYt ho/Ec baz-v.v.

I.3.2. TYnh chbu nhiOt:

Trong qu, trxnh lpm viOc do ma st trong c¢.c ¢- cEu, m,y hoZ&c bé phEn m.y bb
nang In.

NhiOt sinh ra ca thO g©y n@n nh+ng t,c hli sau ®Cy:

- Lum giffm kh{ n"ng chbu tfi cfia chi tiOt m,y, ®ei vii thBp khi nhiOt ®é

t>300 400°C ; ®ei vii hip kim muu khit>50 100°C.

- Lum gifm ®¢é nhit cfia dCu b«i tr-n, do ®& t'ng mRn vy dYnh .

- BiOn ding nhidt g©y n2n cong vanh chi tiOt my ho/Ec lum thay ®zei khe hé
trong c,c lian kOt ®éng .

8ei vii c,c chi tiOt m,y phTi lum viOc & nhiOt ®é cao, ®O ®m bfo st lum viOc
bxnh théng, cCn ph{li chan vEt liOu chbu nhiOt ®O chO tto chi tiOt m,y.

TYnh to,n ®-n gifn vO nhiOt théng Ip kiOm nghiOm ®iOu kiOn: NhiOt ®¢ trung
bxnh t°C cfia chi tiOt m,y kh«ng ®ic vit qua trp sé cho phbp

© <[t (3-3)

NhiOt ®¢ t° ®ic x,c ®pnh t6 ph-ng trxnh c©n b»ng nhiOt: NhiOt Iing sinh ra

vu nhiOt ling truyOn ®i " trong mét ®-n vb théi gian I b»ng nhau :
= (3-4).



ThY d6 nh cé bé truyOn npo ®3a lum viOc trong dCu, c«ng suEt mEt m,t Nm Kw
biOn thunh nhidt n"ng, nhidt ling  sinh ra trong 1gié Iy :

=(102/427).3600 Nm = 860 Nm Kcal/h.
NhiOt ling truyOn ®i  * trong 1 gié:
- = At Kt (t- to)
Trong ®&: At - diOn tYch bO m/Et tho,t nhiOt ra m«i tréng xung quanh m2;
Kt - hO seé tho t nhiOt, Kcall m2.h.®¢, ®ic IEy trong khofing 7,5-15 Kcal/
m2 .h.®é, tull theo téc ®é kh«ng khY .
t-nhiOt ®é cfia dCu théng < 90°C
to -nhiOt ®é ciia m«i tréng xung quanh.
1.3.3. §é a&en ®Pnh dao ®éng:

Dao ®éng sinh ra théng do c¢.c nguy2n nh©n sau: Chi tiOt kh«ng ®fi ®é cang
kh«ng c©n b»ng VEt quay ,téc ®¢ lum viOc cao ,...

Dao ®éng gOy ra @ng suEt phé thay ®aei theo chu ki ,ca thO Ium chi tiOt m,y bp
g-y.Trong mét sé tréng hip , dao ®éng lpm gifm chEt ling lum viOc cfia m,y ,ch¥%ng
hin nh dao ®éng trong m.y c%t kim loti lum gifm ®é chYnh x,c gia c«ng vy ®é
nhan bO m/Et chi tiOt m,y gia c«ng .

80O ®Tm bfo ®é aen ®bnh dao ®éng cfia chi tiOt my cCn hin chO m.y lum viOc
trong mét phim vi téc ®é cCn thiOt ®0 m_y kh«ng bb rung qu, giii hin cho phbp.

TYnh to,n vO dao ®éng cd thO Iy x,c ®bnh tCn sé dao ®éng rigng cfia my ®0
tr.nh céng héng ,hoZEc Iy tYnh bien ®é dao ®éng ®O xBt xem ca qu, trb sé cho
phbp kh«ng.

BiOn ph,p tét nhEt ®D khé dao ®éng Ip txm c,ch tridt tifu nh+ng ngoti luc gy
n?n dao ®éng.Tuy nhien,tran thac tO khY n"ng thuc hiOn nguy2n t%c npy théng bb
hin chO .Ca thO gifi quyOt vEn ®O gifm dao ®éng b»ng ¢, ch thay ®zei tYnh chEt
®éng luc hac chia hO théng thay ®aei m« men qu,n tYnh cfia chi tiOt my vu ®é
cong cha c,c meéi ghPp .NOu c,c biOn ph,p nuy kh«ng ca hiOu quf thx ding c.c
thiOt bb gifm rung.

lILVEt liOu vy tYnh c«ng nghO:
l.1. VEt liOu vp ong suEt cho phPp
lI.1.1. Chéan vEt liOu:

Chan vEt liOu lp c«ng viOc rEt quan trang ,béi vx chEt ling chia chi tiOt m_y nai
riang v m,y nai chung pho thuéc vpo viOc chan vEt liOu ca hip ly hay kh«ng ?

Khi chén vEt liOu phfi xbBt ®0n c¢,c y2u cCu chYnh sau ®Cy :
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-Tho{ m-n y2u cCu vO khei ling v kYch thic chi tiOt m.y.

-VEt liOu phTi ca tYnh c«ng nghO thYch gng vii hxnh ding vy ph-ng ph.p gia
c«ng chi tiOt m.y,c«ng sgc chO tlo tén Yt nhEt.

-C4 lii vO ph-ng diOn gi, thunh sfin phEm.

Ca rEt nhiOu loti vEt liOu ®ic sd dong trong chO tto m,y,chO tlo c.c chi tiOt
m.y,bao gam kim loti ®en ,hip kim mpu,kim lo gém v vEt [iOu phi kim lo%i.

Kim loti ®en gam Gang v Thbp:

Gang lu hip chEt s%t vii cacbon (hum ling C tr2n 2% ) ; cRn ThBp Iy hip chEt
s%t vu cacbon (hum ling C < 2% ) .Gang ca tYnh ®dc tét, gi, t-ng ®¢&i thEp vu kh,
bOn n2n ®ic ding nhiOu trong chO tto chi tiOt cA hxnh ding phgc tip ,nhEt Iy ®ic
ding réng r-i ®0 chO to chi tiOt va m y ho/&Ec th©n m.y.

Ti2u chuEn ViOt Nam TCVN 1659-75 quy ®Pnh ky hiOu m,c Gang b»ng ch+ v con
se.ThY do GX15-32 ,Gang x,m ca giii htn bOn kPo 15 KG/mm? vy giii htn bOn uén
32 KG/mm?2,

Thbp kOt cEu Iu loti VEt liOu th«ng déng nhEt ®O chO tlo c.c chi tiOt m,y.
Thbp kOt cEu ca c.c loti : ThDp cacbon th«ng théng, thBp cacbon chEt ling tét
thBp cacbon déng cd,thBp hip kim-TCVN 1659-75 quy ®Pnh ky hiOu thBp cacbon
th«ng théng b»ng c,c ch+ CT kim theo ch@ sé ch@ giii hn bOn kDo nha nhEt
(KG/mm?2 ) cfia thDp.ThY dé CT38,CT42 .

ThBp cacbon chEt ling tét ®ic ky hiOu b»ng ch+ C kim theo c,c ch@ sé ch@
hum ling trung bxnh cfia cacbon theo phCn vin.ThY do C45 Iy loti thBp cacbon ca
chEt ling tét ca hum Iing cacbon trung bxnh 0.45% .

Thbp hip kim ®ic ky hiOu b»ng ch+ sé ch@ hum ling cacbon theo phCn vin vu
ky hiOu c,c nguy2n té hip kim ho, kim theo trb sé& ch@ hum ling trung bxnh ciia
nguyn té ®A& tYnh theo phCn tr'm. ThY dé ThBp 10Cri2Ni2 ca
0,10%cacbon,12%Cr«m v 2% Niken.

Hip kim mpu Iu c,c hip kim c& thunh phCn chil yOu Ip kim ot mpu (®ang, kim,
chx, thiOc ho&c nh«m wv..)

Kim lo%i gém I vEt liGu ®ic chO tlo b»ng ¢ ch nung v Bp bét kim loti vii c,c
chEt phd gia. Trong chO tlo m,y théng ding kim loti gém b»ng bét s34t ®0 chO tlo
bic ae trit ,b,nh r'ng chbu tfi nha wv.

VEt 1i®u phi kim loti ding trong chO to m,y ci g¢, da, cao su, ami'ng, chEt

dio,wv.

ll.1.2. eng suEt cho phbp:
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80 x.c ®bnh gng suEt cho phPp ngéi ta théng ding hai c.ch : Tra gng suEt cho
phBp 6 c,c bng ®- IEp s¥%n hoZEc tYnh to,n hO sé an topn réi td ®a txm gng Sukt
cho phbp.

[ 1= lim/s ho/c [1= imlS (4-1).

§&i vii mét sé chi tiOt m,y lum b»ng nh+ng lo%i vEt liOu th«ng théng, sng suEt cho
phbp cé thO txm ®ic b»ng c.c biing IEp s¥n ®6c kOt td thuc nghiOm.

@ng suEt giii hin ®ic chén theo ¢ .c ®4c trng c- hac ciia vEL liOu : VEt liOu dio
|Ey theo giii hin chfy, vEt liOu dRn IEy theo ®iOu kiOn bOn.

HO sé an toun s IEy cho thiOt bb hoZc cho cf ngéi vu thiOt bb tul theo ®iOu
kiOn lum viOc ¢d thO ciia chi tiOt m y.Trong tréng hip chi tidt my chbu gng suEt
thay ®aei : Giii htn mai ®ic tYnh theo sé chu ku lum viOc N cfa chi tiOt m_y. G&i No
ln sé chu ki c- sé ciia ®éng cong mai, nOu N No thx IEy giii htn méi dpi htn,

nOu N < No thx ding giii hn mai ng%n htn :

[N,
r.N: r.mﬁo (4'2).

Trong ®a: | -gng suEt giii hin.

lI.2. TYnh c«ng nghO cia chi tiOt:

VO tYnh c«ng ngh®, c& nh+ng y2u cCu sau ®gi vii chi tiOt m_y :

- KOt cEu phfi phi hip vii ®i0Ou kiOn vu quy m« sfin xuEt.

TYnh c«ng nghO cfia mét chi tiOt m,y ca thO rEt cao ®ei vii ®iOu kiOn vu quy
m« sfin XuEt npy, nhng vii ®Ou kiOn quy m« sfn xuEt kh_c It kbm vy ca khi cCn
ph{i sba ®eei.

- KOt cEu ®-n gifn vy hip IY

KOt cEu c.c chi tiOt phfi ®-n gifn, dO chO tlo vu 13%p ghbp, c.c bO mAt gia
c«ng n?n Iy c,c bO mAt ®-n gifin, sé ling gia c«ng cung Yt, diOn tYch gia c«ng
nha, ca thO gia c«ng cho n'ng suEt cao.

- CEp chYnh x,c vu ®& nh,m ®bng mgc

CEp ch¥Ynh x.c chi tiOt m,y cung cao thx phY ten gia c«ng cung lin, do ®&
kh«ng n2n t'ng cEp chYnh x,c mét ¢ ch tud tiOn. 8¢ nh,m cfia bO m/Et chi tiOt m y
cong VEy, phfi ®ic qui ®pnh thYch ®,ng. Kh«ng n2n y2u cCu vO ®é nh.m qu, mac
cCn thiOt, vx nh vEy phfli gia c«ng tinh rEt t&n kbm vy cCn ¢ c,c thiOt bb ®4c
biOt.

- Chén ph-ng ph_p tto ph«i hip IY
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80 ca kh.i niOm vO tYnh c«ng nghO cfia mét chi tiOt m_y cé thO, ta ca thO IEy
vY do khi thiOt kO troc:

+ 8éng kYnh ph«i gCn s,t vii ®@ng kYnh troc thuéc thpunh phEm ®O ling phoi c34t
®i I téi thiou.

+ Sé Iing bEc tran troc Ip Yt nhEt

+ ChiOu dui c,c ®o'n tréc cd ®éng kYnh kh.c nhau n2n cé gng IEy b»ng nhau
(®0 ca thO gia c«ng tran m.y nhiOu dao, c& n"ng sukEt cao )

+ Gi+a c¢,c bEc n2n cé r-nh lii ®, mui, nOu nh bO m/Et cCn mpi vy ®é bOn chia
troc cho phbp.

+ B,n kYnh géc Iin cé g¥ng IEy b»ng nhau.

+ ChiOu réng c.c r-nh then n2n cé g¥ng IEy b»ng nhau vp bé trY theo mét ®éng

sinh cfa troc.

Bui 2
Méi ghbp b»ng ren

I. Kh,i niOm chung.
1.1. Kh.i niOm.
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GhBp b»ng ren Iy loti mei ghbp ca thO th,o ®ic . C,c chi tiOt m,y ®ic ghbp I

vii nhau nhé c,c chi tiOt m y cé ren nh:

bul«ng vi ¢,c ®ai éc,vVYt..

.2. Ph©n loli.

NS,

Dua vpo ®c ®iOm, c«ng dong v
ph'm vi gng dong, méi ghbp ren ®ic

chia ra c,c loti nh sau:

—

I”////////////\\\\q

NN

- Méi ghbp bu l«ng (hxnh 2-1.a),

- Méi ghPp vYt (hxnh 2-1.b),

- Meéi ghbp ren vVYt cEy ( hoZ&c gu
gi«ng ) (hxnh 2-1.c).

U
p—
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Hxnh 2.1. C c loti mei ghbp ren

Mei ghPp ren ®ic ding nhiOu trong ngunh chO tto m,y. C,c chi tiOt my c ren
chiOm tr2an 60% teeng sé chi tiOt trong c,c thiOt bp.

1.3. u, nhic ® Om mei ghPp ren

Meéi ghBp ren ®ic ding th«ng déng vx cd nh+ng u ®Om sau:
- CEu tto ®-n gifn; ca thO cé ®bnh c,c tiOt m,y & bEt ki vb trY nuo ( nhé kh

n"ng tu h-m)
- KOt cEu meéi ghbp dO th,o 134p

- Gi, thunh ht ( C,c chi tiOt m,y c& ren trdc vy ren I¢ ®ic tifu chuEn ho, v chO

tlo s¥%n b»ng c¢,c ph-ng ph,p gia c«ng ci n"ng suEt cao )

Nhic ®Om chii yOu cfia méi ghPp ren Iy ci su tEp trung @ng suEt tii ch©n ren,

do ®3 lpm gifm ®é bOn mai ciia mei ghbp.

Il. Ren vp c,c th«ng sé hxnh héc ciia ren.

I.1. Nguy?n ly t'o thuynh ®éng ren tr2n chi tiOt m y

Ren ®ic tlo thunh trdn c— sé ®éng xo0%n ec trd ( hoZc c«n)

NOu ®éng xo%n éc n»m tran mAEt c- sé |p mAEt trd, ta ca ren hxnh trd, nOu ®éng

X0%n éc n»m trdn mAt c«n cho ta ren c«n. khi ta cho c,c hxnh ph%ng nh:

thuéc m/Et ph¥ng chga tréc oo di chuyOn theo ®éng xo0%n éc, c¢.c ctnh cfia hxnh

ph¥ang si qubt thunh m/Et ren.

Hxnh 2.2.

Theo chiOu cfia ®éng xo%n éc ren ®ic chia ra
ren ph¥ii vu ren tr.i

Theo se ®Cu mei ®éng xo0%n ec ca c,c loti ren

mét mei, ren hai mei, ba meéi..v.v. Ren mét
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®Cu mei ®ic ding nhiOu h-n c. TEt ¢ c.c ren ding trong 34p ghBp Iu ren mét méi.
Il. 2. C,c th«ng sé hxnh hic chii yOu ciia ren tré. Hxnh
2.2.

d- 8éng kYnh ngopi cia ren, Ip ®éng kYnh hxnh tré bao ®@nh ren ngopi (bu l«ng;
vYt) In ®éng kYnh danh nghUa cfia ren

d1 - 8éng kYnh trong cfia ren, In ®éng kYnh hxnh tré bao ®@nh ren trong

d2 - §éng kYnh trung bxnh cfia ren, Ip ®éng kYnh hxnh trd ph©n ®«i tiOt diOn ren,
tran ®a chiOu réng ren b»ng chiOu réng r-nh (*)
8§&i vii ren tam gi.c cA ®éng kYnh trong vu ®éng kYnh ngopl c,ch ®0Ou ®@nh tam

gi,c cila ren vy r-nh ren v ®éi vii ren vu«ng.

d d
d, T‘(Z.l)

h - ChiOu cao tiOt diOn lum viOc cfia ren;

p - Bic ren, Ip khofing c,ch gi+a hai mZt song song cfia hai ren kO nhau, ®o theo
ph-ng déc tréc bul«ng hay vYt:

px- Bic ®&ng xo0%n éc, ®éi vii ren mét mei p,=p, ®ei vii ren cd n mei, p.=np;
a - Gac tiOt didn ren;
- G&c nGng cfia ren,lp gac lum béi tiOp tuyOn cfia ®éng xo0%n &c ( tr2n hxnh trd

trung bxnh) vii mAt ph¥ng vu«ng gac vii trdc ren:

tg =p/ d (2.2)

C.c th«ng sé hxnh hac vu dung sai kYch thic cfia phCn lin c.c loti ren ®- ®ic tidu
chuEn ho_. (Hxnh 2.3).

|
7Y

7
7

s
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Hxnh 2.3. C,c th«ng sé hxnh hé&c cfia ren
I.3. Ph©n lo'i ren 134p ghbp:
Theo c«ng déng vy theo hxnh ding tiOt diOn, ca thO ph©n loti nh sau:

- Ren ghbp ch/Et, ding ®0 ghbp ch/t c,c tiOt my % vii nhau. Ren ghPp ch/At
gam c.c loti ren: ren hO mbt ( hxnh 2.3), ren hO mbt ( hxnh 2.4), ren trn (hxnh
2.5), ren vYt g¢ (hxnh 2.6).

s | -
+F Hxnh 2.4 (§ Hxnh 2.5

0=60° §0 dO
Hxnh 2.6

gia c«iiy culy 1 WU gijii DIt LEP Uully vily SUEL € CHWI el VL UEY xic ®@nh ren,
®@nh ren vu ch©n ®ic hit b»ng hoZEc lin trRn. KYch thic cfia ren ®ic ®o b»ng ®-n

vb mm

Ren hO mbt ®ic chia ra lum hai loti: ren hO mbt bic lin v ren hO mbt bic nha, c,c
kYch thic ®ic ti2u chuEn ho,.

Ky hiOu cfia ren hO mbt bic lin Iu M, tiOp sau Iy trb sé ®éng kYnh (thY do M14),
cBn ®e&i vii ren bic nha thx ghi thdm trb sé cfa bic ren nha (thY dé ren bic nha hO
mbt,®éng kYnh 14mm,bic ren 0,75-M14-0,75).

§e&i vii ren bic nha vx gifm bic ren n2n chiOu s©u r-nh ren (hxnh 2-10) vu gac n©ng

cfia ren cong gifim bit [xem c«ng thac (2-1)].

Nh vEy vii cing ®éng kYnh ngopi, ®éng kYnh trong (d1) ren bic nha lin h-n so vii
®éng kYnh trong cfia ren bic lin,do ®4 sgc bOn cha th©n bul«ng (vYt) cong t'ng
I2n.G&c n©ng  gifm sl lum t'ng khY n"ng ti h-m ciia ren, ho&c nai c,ch kh,c, khY
n’'ng tu lang cia ren ®ic gifm bit.

Nhé c,c u ®Om kO tran, ren bic nha ngpy cung ®ic ding réng r-i trong c,c tidt my
chbu tfi trang va ®Ep, c.c tiOt my nha ho/&Ec c& va mang (trong m.y bay,m.y
chYnh x.c,m.y v« tuyOn ®iOn...).

+ Ren hO anh ca tidt diOn hxnh tam gi.c c©n, géc € ®@nh =50° .§éng kYnh ®ic

®0 b»ng tEc Anh (linch=25,4mm), bic ren ®ic ®4c trng béi sé ren tran chiOu dpi
mét tEc Anh.
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+ Ren éng ding ®0 ghPp kYn c,c éng: Ren éng cd hxnh ding kYch thic theo ren
hO Anh bic nhéa (thpunh éng nha n2n cCn bic ren nha),tiOt diOn ren Iy tam gi.c cOn
cd gac é ®@nh o =55° ®@nh ren vy ch©n ren lum lic trl3n, khi 134p kh«ng ca khe
hé ®0 bfo ®m kYn.

§éng kYnh danh nghUa ciia éng Iu ®éng kYnh trong ciia éng.

Ngoui ren éng trd, cBn ding ren éng c«n, ®éng kYnh cao h-n vx l6¢c v/&En ch©n c,c
®@nh ren bb biOn ding dio. Tuy nhign, ren éng hxnh c«n chO tto ®%t h-n.

+ Ren trRn (hxnh 2-5) ®ic ding chi yOu trong c,c bul«ng, vYt chbu tfi trdng va
®Ep lin ho/Ec trong c,c tidt m,y lum viOc trong m«l tréng bEn v cCn néi th,o lu«n
(vRi cgu hoY , bé phEn néi toa...)

+ Ren vYt b3t g¢ ho&c ghbp c,c vEt liOu ca ®é bOn thEp (hxnh 2-6) ca tidt diOn
tam gi,c , chiOu dui lin h-n nhiOu so vii chiOu duy ren, ®0 ®fm bfo ®é bOn ®0u
(vO c34t) cfia ren vYt thDp v ren cfia vEt [iOu ®ic b3t vYt.

- Ren cila c- cEu vYt ( trong vYt n©ng vu vYt cEy...), ding ®O truyOn chuyOn
®éng ho/Ec ®0O ®iOu ch@nh. Ren ciia c- cEu vYt ci ¢ c loti: ren vu«ng (hxnh 2-7),
ren hxnh thang c©n (hxnh 2-8), ren hxnh r'ng ca (ho&c hxnh thang kh«ng c©n )

(hxn . e .
ey :
Hxnh 2.7 N o / ' ™
Hxnh 2.8
% oy ?\;
i ‘//&‘g A\\‘
+ Re w | & \ 0. Tric
Kiale ...y —ov c SHgRE 2.9 9 ~sv ~  v—— - o b o219 -~ ~-N9 NN

®ic thay thO b»ng ren hxnh thang vx khad chO tto, ®é bOn kh«ng cao, kha khc

phoc khe hé dac tréc sinh ra do mf3n.

17



Ren hxnh thang ca tiOt diOn Ip hxnh thang c©n ( hxnh 2-8 )ho/&c hxnh thang
kh«ng c©n-ren hxnh r'ng ca (hxnh 2-9) c& ®é bOn cao h-n ren vu«ng .

Ren hxnh thang c©n(a=30°) ®ic ding trong truyOn ®éng chbu tfi theo hai chiOu.
Ren hxnh r'ng ca ®ic ding trong truyOn ®éng chbu tI mét chiOu(trong kYch vYt,
m,y Bp .v.v...). M/Et chbu luc c& géc nghi®ng nha (3°), lum gifm teen thEt vO ma

s.t.

ll. C,c chi tiOt m,y ding trong méi ghBp ren

C,c chi tiOt m,y ding trong meéi ghPBp ren gam ca: Bu l«ng, vYt, ®ai éc, ving ®Om
vu bé phEn h-m cho méi ghbp ren.
lll.1. Bu l«ng:

Bul«ng (hxnh 2-11) Ip mét thanh hxnh tré trRn c& ren ®0 vAn ®ai éc, ®Cu bul«ng
ca hxnh vu«ng, s.u ctnh ho/c c.c hxnh kh,c. Bul«ng ( vi ®ai éc ) ®ic ding ®0
ghbp c,c tidt m,y :a) ca chiOu duy kh«ng lin 13m ;b) lum b»ng VEt liOu ca ®é bOn
thEp ,nOu lum ren tr2n tidt m.y ,ren kh«ng ®f bOnN; c)cCn th,o 134p lu«n. Theo ph-
-ng ph,p v ®é chYnh x_c chO tlo, c& ba loti bul«ng : th, nda tinh vy tinh.

H——T
by )

= I |y
-

b

Hxnh 2-11

Bul«ng th« ®ic chO tto t6 thbp trRn, ®Cu ®ic dEp nguéi, dEp ndng hoZc rin,
ren ®ic tiOn ho/Ec c.n I'n. Bul«ng th« théng kBm chYnh x_.c nn ch@ ding trong
c,c meéi ghbp kh«ng quan trang ho/Ec trong c,c kOt cEu b»ng gc.
Bul«ng nda tinh cong ®ic chO tlo theo phng ph,p nh ®@éi vii bul«ng th«, ngopl ra
cé gia c«ng thgm m/Et tua cfia ®Cu bul«ng v ¢,c mAt mot ciia bul«ng.
Bul«ng tinh ®ic chO tlo t6 thPp s u cnh, tEt ¢ c,c phCn ®Ou ®ic gia c«ng c-
khY. Ca hai loti bul«ng tinh: loti th«ng théng, 134p vuo Ig ca khe hé vy loti I134p
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vuo Ig kh«ng ca khe hé, ®éng kYnh phCn ca ren nha h-n phCn kh«ng ci ren
(hxnh 2-11b)
Ca nhiOu kiOu bul«ng, nhng ®Cu ca s,u ctnh Iy théng ding h-n cf. Chg néi
gi+a m/Et tha ciia ®Cu vii thon bul«ng ph{li ca gac lin ®0 gifm tEp trung @ng
Sukt.
géng kYnh phCn kh«ng cé ren cfia bul«ng IEy b»ng ®éng kYnh ngopl d ciia
ren. 80 t'ng tham sgc bOn chia bul«ng chbu tfi trang thay ®eei theo chiOu tréc
cfia bul«ng, ®éng kYnh phCn kh«ng ca ren n2n IEy nha bit ( hxnh 2-11.c)
M/Et cugi cfia bul«ng ca thO Iy mAEt phvang, mAt c«n, cham cCu ho/Ec mAEt
trd tren (hxnh 2-12), ding nhiOu h-n ¢ Ip m/t cuéi hxnh c«n, cBn m/Et cuéi
ph¥ng lpum dO hang ren, m/Et cuéi hxnh
cham cCu kha chO tlo.

MAEt cuéi hxnh tré tr3n ®ic ding trong méi

45°

ghbp kh«ng ca khe hé, khi th,o bul«ng ca
thO ®&ng tran mAEt cuéi.

ChiOu dyi cfia bul«ng ®ic IEy theo kOt cEu

theo mei ghbp. Ngopi c,c bul«ng th«ng th- . L

§0°

éng trin ®Oy,trong thic tO cRn ding c.c
bul«ng ®Zc biOt nh bul«ng bO, bul«ng chét.v.v...
Hxnh 2-12

1.2, VYt
VYt kh,c vii bul«ng & chg Ip ®Cu cé ren kh«ng vZEn vpo ®ai éc my vZ&En triic
tiOp vpo Ig ren ciia ti0t m,y ®ic ghbp (hxnh 2-1b)
VYt ®ic ding trong tréng hip meéi ghPp kh«ng ca chg ®0 chga ®ai éc, cCn giTm
khéi Iing méi ghbp (nhng tiOt m,y ®ic ghBp cCn ca ®f chiOu dpy ®O lum Ig
ren), hoZEc mét trong c.c tiOt my ®ic ghPp kh, duy (s: S2). 8Cu vVt ca rEt
nhiOu kiOu: hxnh vu«ng, s,u ctnh (nh bul«ng) hoZc ca r-nh ®0 vZn vYt (hxnh
2-13).v.v...

) <o 5 AN Ay
|
|
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Hxnh 2-13

Ngoul c,c vYt ding ®0 ghPp ch/Zt, cRn ci c.c loti vYt ®pbnh vb, ®0O cé ®Pnh
vb trY t-ng ®ei cfa c,c tiOt m.y vu vYt ®iOu ch@nh ®0 ®iOu ch@nh vb trY tiOt
m,y.

VYt vRng, théng gai In bul«ng viRng, I biOn thO cha vYt, ®Cu c& hxnh vunh
khuy2n.VYt vRng ®ic b3t vio va m,y, va ®éng c-~ ®iOn ho/Ec n3p hép gifm tec...
®0 VEN chuyOn ho/c 134p m.y ®ic thuEn tiOn.

VYt cEy Ip mét thanh tré trBn hai ®Cu ca ren,mét ®Cu vAn Vo Ic ren cfia mét
trong c.c tiOt m.y ®ic ghPp,®Cu kia xuy?n qua I¢ kh«ng ca ren cha tiOt my kh,c
( ®éng kYnh Ig kh«ng ca ren lin h-n ®éng kYnh vVt cEy) vu v4&En vii ®ai éc (hxnh
2-1c).

Khi th,o ch@ cCn v/&n ®ai éc I ca thO IEy réi c,c tiOt m,y. VYt cEy ®ic ding
trong tréng hip mét trong c,c tiOt m y ®ic ghbp qu, duy (kh«ng ding ®ic bul«ng ) i
cCn th,0 134p lu«n (ding vYt si chang hang Ig ren).

l11.3. §ai éc v vBng ®0Om
8ai &c ca nhiOu kiOu kh, c nhau,nhng ding nhiOu nhEt Ip ®ai éc s,u ctnh (hxnh 2-
14).9ng vii c,c loti bul«ng th«, nda tinh vu tinh cong cé c,c loti ®ai ec th«, ®ai éc

noa tinh vy ®ai ec tinh.

Hxnh
2-14
Hxnh
2-15
Ngoui loti ®ai eéc s,u ctnh tr-n cRn
ca ®ai &c s,u ctnh xI r-nh ®O c%m chét chi (hxnh 2-14.b).

NOu tfi trdng t-ng ®eéi nha ngéi ta cRn ding ®ai &c trBn c& xI r-nh ho4c lum Ig tran
mAt mot ®ai éc (hxnh 2-15.a,b).

N

20



Hxnh 2-16

VRng ®Om b»ng thBp mang ®/t gi+a ®ai éc vu tidt m,y ®ic ghbp, ci t,c dong bfo vO
bO m/t tiOt m,y khai bb clo xic khi v/En ®ai éc, ®a&ng théi lum t'ng diOn tYch tiOp xdéc
gi+a bO m/Et vii ®ai éc, do ®a diOn tYch dEp bb gifm xuéng (hxnh 2-1a).
Bé phEn h-m gi+ vai trB rEt quan tréang trong c,c meéi ghPp ren chbu tfi trdng ®éng. Thuc
tO cho thEy r»ng, mZEc dCu c,c loti ren ding trong 134p ghBp ®0Ou bfo ®Tm ti h-m khi chbu
tfli trang tUnh (nOu £=0.1 thx = arctgf’ =6°, nOu f =0.3 thx = 16°, trong khi Ey géc n©ng

ciia ren ch@ ca 1°40' — 3° 30’ ),nhng khi bb va ®Ep ho/c rung ®éng, ma s,t gi+a ren
bul«ng v ®ai éc bb gifm bit, cho n2n x{ly ra hiOn ting lAng ®ai éc. Vx VEy trong c,c tréng
hip nuy cCn ph{i ding c,c biOn ph,p h-m ®) kh«ng cho ®ai &c lang. Ngopi ra, ®¢i vii ®ai
&c ®iOu ch@nh, ch¥ng hin nh ®ai éc ®iOu ch@nh & troc, thx kh«ng ®ic xiOt ti ch/Et vpo
&, cho n@n cong cCn h-m di lp chpu tfi trang tUnh.

C& nhiOu biOn ph,p ®O h-m, dua theo ¢,c nguyan t%c sau: tlo thtm ma st phé gi+a ren
bul«ng vy ®ai éc, ding c,c tiOt m,y phd ®0O cé ®bPnh ®ai &c vii ®ai éc ho/Ec vii tiOt m,y,
hun ®Ynh ®ai éc hoZ&c gOy biOn ding dio coc bé.

80 tlo tham ma st pho gi+a ren bul«ng v ®ai éc, ca thO ding hai ®ai éc ho&c vRng ®Om
vanh.

Ding hai ®ai ec (hxnh 2-16): sau khi vZEn ch/t ®ai éc thg hai (®ai éc phd), gi+a hai ®ai
ec ca luc ¢'ng phd. Khi bul«ng kh«ng chbu ngoti luc t,c dong dac bul«ng, gi+a hai ®ai éc
vEn tan tli luc ¢'ng phd ®O tlo nan ma s,t phd gi+ cho ®ai éc khai bb lang.

Ding hai ®ai éc lum t'ng tham khei ling vu kYch thic méi ghBp, ngopi ra khi bb rung ®éng
minh t,c déng kh«ng bfo ®m, cho n2n hiOn nay Yt ding c,ch npy.

Ding vRng ®Om vanh (hxnh 2-17) ma s,t ph6é ®ic tlo n2n do luc ®un héi ciia vRng ®Om.
V/An ch/Et ®ai éc, lic ®un hai do vRng ®Om vanh bb biOn ding lu«n lu«n t.c déng I2n ®ai
éc vu tiOt my ®ic ghbp, do ®4 gi+a ren ®ai éc vy bul«ng lu«n ¢ ma s t.Tham vuo ®43,
miOng cfia viing ®Om ta vpo bO m/Et tiOp x6c cong ca t,.c déng ng'n ®ai éc khai lang. Ph-
=ng ph,p npy ®ic ding kh, réng r-i. Nhic ®Om chii yOu Ip g©y n2n luc IOch t©m bul«ng.

Vong dém
vénh
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Ngéi ta cong ding tiOt m,y phé nh ®Om gEp (hxnh 2-18), ®Om h-m c¢& c¢inh (hxnh 2-19)

...®0 cé ®Pnh ®ai éc, kh«ng cho di ®éng t-ng ®ei vii bul«ng hoc tiOt my ®ic

ghBp.Ph-ng ph,p nuy kh, bfo ®Im n2n ®ic ding nhiOu trong ¢,c méi ghBp quan trang.

Nhic ®Om ch¥Ynh Iu kh«ng thO ®iOu ch@nh dCn dCn Iuc xiOt mu phfi theo téng nEc.
GOy biOn ding dio nh t,n hoZ&c nung phCn cuéi bul«ng (hxnh 2-20) hoZ&c hun ®Ynh
I ¢,c phng ph,p ch¥c ch¥n nhEt ch@ ding ®ic trong ¢,c méi ghPp kh«ng th.o.

IV. TYnh bu l«ng (VY1)

Vx txnh hxnh lum viOc cfia vYt, vYt cEy cong giéng nh cfia bul«ng, cho nen ¢ ch tYnh

®¢é bOn cfia chéng cong giéng nh ¢ ch tYnh ®é bOn chia bul«ng, L Nong.

®ic trxnh by chung & ®Cy. |

3 N N
IV.1. C c d*ng hang cia bu l«ng vp ch@ ti®u tYnh to n \

Khi chbu Itc t,c déng, bul«ng c& thO bb hang vii c,c ding sau: 4” )

- ThOn bul«ng bb kDo ®gt tli phCn ca ren hoZc tii tiOt diOn @ ?aj \
c,c s,t ®Cu bul«ng;

- Ren bb hang do dEp, mRn, bb c%t ho4Ec bb uén: Hxnh 2-20
- 8Cu bul«ng bb dEp ,c%t ho/Ec uén (T
Trn c- sé c,c tYnh to,n nh»m ®Jm bfo ®iOu kiOn ®é bOn ®0u gi=acc | Y N7
phCn to cfia bul«ng vy ®ai éc, ngéi ta x,c ®Pnh ®ic c,c quan hO kYch thic

hip 1Y kOt cEu bul«ng, ®ai éc vy quy ®Pnh trong c.c tifu chuEn. Vx vEy

®gi vii bul«ng vu ®ai éc tidu chuEn, ch@ cCn tYnh theo ®¢é bOn kDo chia =P
thon bul«ng ®0 txm ®éng kYnh trong d1 réi theo d1 tra ¢ c kYch thic kh,c( |
®eéng kYnh danh nghUa d, kYch thic ®Cu bul«ng...) trong c¢,c bfng tidu
chuEn. "
IV.2. TYnh bu l«ng ghPp lang chbu luc dic trdéc Hxnh 2-21

Trong tréng hip npy ®ai éc kh«ng ®ic xOp ch/Et, Iuc xiOt ban ®Cu kh«ng c3,
thY dé nh bul«ng cfia mac kbo (hxnh 2-21) ho&c phCn ci ren cfia ®otn cuéi
mac cCn troéc .
Gai F lp ngoti luc t,c dong déac troc bul«ng, ta cd:  =F ( di°/4) k
Do da tYnh ra ®éng kYnh d1 cCn thiOt cfia buleng: d; 4F/ (2-
4)

« - @ng suEt kbo cho phbp cfia vEt liOu bul«ng

IV.3. TYnh bul«ng chbu tfi tring ngang
Tréng hip luc t,c déng theo mAt phlang vu«ng géac vii trdc bul«ng, quy ic gai lp
luc ngang, bul«ng ®ic tYnh theo ®iOu kiOn ®Tm bfo cho meéi ghBp kh«ng bb
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trit. VO kOt cEu ca thO 134p bul«ng theo hai ph-ng ph,p: 13%p c& khe hé (hxnh 2-
22) v 134p kh«ng cd khe hé (hxnh 2-23)

- Bul«ng 1%4p ca khe hé ( hxnh 2-22)

Ph{li xiOt bul«ng ®O tlo n2n luc V Bp c,c tEm ghBp, sinh ra lic ma st Fms gi+
c,c tEm ghBbp kh«ng trit khi chbu t,c déng cfia luc ngopi. Géi F Iu luc t,c dong
l2n méi ghPp hoZc phCn meéi ghPp cé 1 bul«ng, Itc xiOt V phi thaa m-n ®iOu
kiOn Frs=ifV > F

Ho/Ec V=KF/i f (2-5)

Trong ®4 f - hO s& ma s,t, ®e&i vii c,c tEm thPp hoZ&c gang cid thO IEy
f=0,15 0,20;

k- hO sé an toun théng IEy 1,3 1,5

i- s& bO m/Et tiOp x6c gi+a ¢,c tEm ghbp, tréng hip hxnh 2-22 i=1

4

Fo g N\ Fe
2l

N

//,///////‘/Hﬁ” /

N

Hxnh 2-23. L¥4p bu l«ng kh«ng ca khe hé
Hxnh 2-22. L%p bu l«ng ca khe hé

Bul«ng ®ic tYnh to,n theo ®iOu kiOn bOn (2-3)
td :41,3V/ d12 K

Thay trb sé V theo c«ng thgc (2-5) vuo biOu thac trin ®Oy, ta txm ®ic ®éng
kYnh d; cfia bul«ng

g 1,3.4KF -
! if (2-6)

- Bul«ng 1%p kh«ng khe hé (hxnh 2-23)
Bul«ng 134p vuo I¢ doa, thOn bul«ng ®ic gia c«ng nh¥zn, kYch thic ®éng kYnh
kh, chYnh x,c ®m bfo I34p kh«ng cé khe hé vii Ig. ThOn bul«ng ®ic tYnh theo
gng suEt c3t ho/Ec gng suEt dEp.

8iOu kiOn bOn vO c3at
_ 4.F
dli

o

(2-7)
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trong ®a d, - ®éng kYnh th©n bul«ng (®éng kYnh I¢ , hxnh 2-23)
i- s& bO m/Et chbu c3t cfia th©n ®inh, tr2n hxnh 2-23 =2
§éng kYnh th©n ®inh ®ic x_.c ®Pnh theo c«ng thgc

4F
do \ i ~(2-8)

Th«ng théng ®ei vii mei ghbp kh«ng cé khe hé gi+a I¢ vy th©n ®inh, tfi trédng
®ic giii htn béi ®iOu kiOn vO c%t. Tuy nhi2n, trong tréng hip td sé si/ d, ho&c
Sa/d. (1, S2 - chiOu dpy tEm ghBp, hxnh 2-23) t-ng ®@&i nha ho&Ac ®é bOn dEp
chia tEm ghBp thEp h-n cha bul«ng, ta cCn kiOm nghiOm ®iOu kiOn ban dEp

= ﬁ a (2-9)

NOu vEt liOu c,c tEm giéng nhau, s IEy theo trb sé nha trong hai trb sé s; v
Sz . Tt ving kO m/ZEt phvang ghBp ca su tEp trung @ng suEt dEp, td sé s/d, cung
lin thx tEp trung @ng suEt cung nhiOu, do ®a nOu s/d, > 1 trong c«ng thgc (2-8)
ta IEy s=d, .

So s,nh hai ph-ng ,n 134p bul«ng c& khe hé vu kh«ng ca khe hé, ca thO
thEy ph-ng ,n thg nhEt rl h-n vx kh«ng ®Ri hai bul«ng vy I¢ ¢a kYch thic chYnh
x.c. Tuy nhi2n, kYch thic cfia bul«ng c& khe hé phfi lin h-n, vx ®0 chbu ®ic
cing mét luc F nh trong tréng hip 134p kh«ng cé khe hé, theo c«ng thgc (2-5), vii
i=1,k=15vuf=0,15, cCn phYi xiOt bul«ng ®O ca \Y;
= kF/x = 10F
Nh vEy tfi trang mp bul«ng chbu trong tréng hip npy ca trb sé gEp 10 ICn luc
NGO

Bui 3
Méi ghbp then
I- C,c loti then, u nhic ®Om vp ph'm vi s6 déng.
I.1. Kh,i niOm:
Meéi ghPp then Ip méi ghbp th,o 13%p ®ic, ®ic ding réng r-i vx cEu tlo ®-n gifn
v ch3ac ch3an, dO th o 134p gi, thunh 12 rl ... Nhic ®Om chYnh I phi lum r-nh tran
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tréc cho nan lpm yOu troc (vx diOn tYch thidt diOn bb gifm vy sinh tEp trung @ng
suEt). Troc bb g-y, théng vx gng suEt tEp trung cho r-nh then qu, lin. Nhic ®iOm
n+a Ip khd ®fm bfo chi tiOt m,y 134p ghPp ®ic chYnh x.c v kh«ng thO ding mét
then mp ¢ thO truyOn ®ic m«men xo%n lin.
Then Iu chi tiOt m,y ®ic ti2u chuEn ho,. VEt liOu then phCn lin Iy thBp ca giii hin
bOn 500- 600 Mpa. ThY dé thBp CT5, CT6, 40, 45,...
C4a thO chia then ra hai loti lin:

- Then ghBp lang: then b»ng, then dEn hing vu then b,n nguyOt to thunh mei
ghbp lang.

- Then ghBp ¢'ng: then ma s.t, then v.t, then tiOp tuyOn, tto thunh meéi ghPp ¢'ng.

I.2. Then ghbp lang.

- Then b»ng ca tiOt diOn Iy hxnh ch+ nhEt (hxnh
3.1), t@ sé chiOu cao tran chiOu réng t6 1:1 (ding
cho tréc cd ®éng kYnh nha) ®0n 1:2 ( ding cho
troc cd ®éng kYnh lin).

- Hai mét cia then ®ic gat b»ng hay gat tri3n. Then L — =

®ic chO tto b»ng thBp kbo. Mt lum viOc cha then 4 )
Hxnh 3.1

Ilu hai mAEt b2n. Trong mei ghbp then b»ng ca khe

hé hing tom.

- Ti2u chuEn quy ®pPnh hai kiOGu ghbp tul theo chiOu s©u cfia r-nh tr2n troéc vy r-nh
tran may-. §&i vii may- b»ng gang vu nh+ng vEt liOu ca ®é bOn kBm h-n vEt liOu
troc thx ding kiOu | (c& r-nh tran may- s©u h-n so vii kiOu I1), cRn c_c tréng hip kh.c
ding kiOu II.

Th«ng théng ding mét then b»ng, nhng ®«i khi & nh+ng kOt cEu chbu tfi lin, ngéi ta
ding hai ho/Ec ba then. Hai then théng ®4t IOch géc 180 °, nOu ba then ®4t IOch
nhau ®i mét gac 120°,

- Nhic ®Om cfia then b»ng Ip khda ®m bfo tYnh ®aei IEn; ®&i vii nh+ng méi ghbp
quan trang cCn ph{i séa ch+a hoZc chan then, nh vEy hin chO trong viOc sfn
xuEt hung lott.

Then b»ng kh«ng thO truyOn Iuc theo dac troc, nOu cC,n truyOn phfi ding c.c ph-

-ng ph.p kh,c.

,,../ -‘l t/-’/"/-\‘\\

- Then b»ng dEn hing c& hxnh ding nh \‘Q\\\ — \\\“\\

then b»ng, ®ic ding trong tréng hip cCn di
®éng tidt m,y dac theo troc (vY db trang A
c.c tréng hip gifm téc...). Then ®ic b3t - @ —$— Q@ -
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vYt vpo troc ( hxnh 3-2). Khf n'ng tYi cfia then b»ng dEn hing kBm h-n then hoa, do
®3a hiOn nay Yt ding.

- Then b,n nguyOt cong giéng nh then b»ng, mAEt lum viOc Ip hai mAt ban (hxnh3-
3). !u ®Om Iu ca thO ti ®éng thYch @ng vii c.c

14,

DN

®é nghitng cfia r-nh may-; c.ch chO tlo then vu

Y
%

Y}
7

r-nh then cong ®-n gifn. Nhic ®Om Ip phfi phay

T3

r-nh then s©u tren troc, lum tréc bb yOu. Then b n

nguyOt chit yOu ding & c,c méi ghBbp chbu tfi

nha. Khi may- ng3n ding mét then, nOu may-

dui ca thO ding hai then. Hxnh
1.3. Lo%i ghbp ¢"ng: 3.3
Dgdot1:100 )
LA I
b )

Loti therHxiyi®ic v.t mét mAEt ®0 ca ®é déc 1:100 (hxgn);g-’ﬁ), cd ®Cu (hxnh 3-5a),
kiOu kh<§n6 ®Cu mu gat b»ng hoZc gat trn hai ®Cu mot (hxnh 3-5b,c¢).

Kh,c vii then ghBp lang, then ghBp ¢'ng Ium viOc & ¢c,c mAEt tran v dii; cRn & mAEt

b2n c& khe hé. VY tlo thunh meéi ghBp c¢'ng, n2n then kh«ng nh+ng truyOn ®ic
m«men xo0%n, mu cBn ca thO truyOn ®ic luc déc trdc. Tuy nhign, vx ghBp ¢'ng gOy
|OG¢ch t©m nhiOu, cho nen lpm t'ng rung ®éng ciia c,c tidt m .y ®ic ghBp v lum cho
may- bb nghieng ®i. Do ®a hiOn nay rEt Yt ding loti then nuy vy trong c,c m)y
chYnh x,c thx kh«ng ding. lu ®Om cfia then ghBp cong Iu ca thO chbu ®ic va
®Ep.
Then ghbp ¢'ng chia ra c,c Ioti: then ma s t, then v t (kh«ng ®Cu, cad ®Cu) vu then
tiOp tuyOn. Trd then tiOp tuyOn, r-nh then tran may- phyi ca ®¢é déc b»ng ®é déc
cfia then.
Then ma s,t (hxnh 3-6).
MAEt tran vu mAEt dii Iu mAEt lum viOc. Mt dii cfia then Ip m/AEt tré cd cing ®éng
kYnh vii troc. Khi ®ang then ,p ch/Et vio bO mAEt troc (hai m/AEt ban cé khe hé), lum
viOc nhé luc ma s t. lu ®iOm cfia loti then nuy Iu kh«ng cCn r-nh tran troc n2n kh«ng
lum yOu tréc ngopi ra ca thO 13p bEt ki chg npo tren trdc vu khi qu, t1i, then ca t.c
dong bfo ®m an toun.
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cd déa khong dGu

%
Then v.t (hxnh 3-7) c4 tiOt didn
N

hxnh ch+ nhEt, m/Et lpm viOc —m
Hxnh

3.6
v may- ®Ou phfi lum r-nh, tréc bb yOu nhiOu h-n so vii ding then ma s,t, nhng

may- 14 Yt bb yOu h-n.

cong Iy hia mAt trén v dii. Tréc

Then tiOp tuyOn: lo%i npy do hai then v,t mét mAEt
tlo thpunh. MAEt lum viOc Ip mAt hNp, hai mZEt lum
viOc song song vii nhau. Méi ghbp then tiOp tuyOn

kh,c vii méi ghBp then kO tr2n & chg ca ®¢ d«i.
Theo ph-ng tiOp tuyOn (mp kh«ng theo hing t©m)
®é d«i npy ®ic t'o n®n b»ng c,ch ®ang trdn hai mAt
hNp. NOu ding mét then tiOp tuyOn (mét c/Ep then
v,t) thx ch@ truyOn ®ic m«men xo0%n hai chiOu

ph{li ding hai then tiOp tuyOn ®/t ¢ ch nhau dii mét gdc 120  135° (hxnh 3-7).

Mei ghbp then tiOp tuyOn ®ic ding trong ngunh chO tlo m.y hing n/&Eng chbu tyi
trang lin.

2. TYnh then b»ng vp then b_n nguyOt.

C.c phCn t6 cfia meéi ghbp then (tiOt diOn, r-nh ...) ®0Ou ®ic ti2u chuEn ho,. Trong
tifu chuEn ca quy ®pnh kYch thic cfia then (b x h), r-nh ... tul theo ®-ng kYnh troc
d cha tdng loti then kh ¢ nhau. Vx vEy tYnh mei ghBp then théng I tiOn hunh kiOm
nghiOm gng suEt sinh ra tran bO m/Et tiOp xdc hay tran tiOt diOn nguy hiOm ho/c
x,c ®Pnh chiOu dui cfia then khi gng suEt cho phbp ®- chan.

Nghi2n cgu ®iOu kiOn Ilum viOc cha then b»ng (hxnh 3-8) ta thEy c_c tréng hip hang
ca thO xTy ra Iy dEp c,c m/Et b2n v bb c%t theo tiOt diOn A — A,gif thiOt .p suEt
v gng suEt ph©n bé ®Ou tran m/Et Ipym vilc cfia then. &

8§iOu kiOn ®O tr,nh dEp: theo (2.9) nd A £ |
*Q' F{
1 .
F d
d l2 d :
T
Trong ®3: t, - chiOu dui Ipum viOc ciia thent, = 0,4 h - ®é
s©u r-nh then tran may-; [ d] -@ng suEt dEp cho phbp. Hxnh
3.8
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. d R T
LEy y 5 gai T- m«men xo%n truyOn qua mei ghbp then, ta cd F 23;

(hxnh 3-8)
d - ®éng kYnh tréc.
8§iOu kiOn bOn dEp ca ding:
T
2
¢ Taly,

(3-1)

Trong c«ng thgc, gng suEt tYnh b»ng MPa (N/mm?), liic - N (Newton) m«men xo0%n
N.mm. §iOu kiOn bOn c3at:

o U W, 32

Th«ng théng kh«ng cCn kiOm nghiOm vO ®é bOn c3t vx ®iOu kiOn npy ®ic thof
m-n khi chan thiOt diOn then theo ti2u chuEn vu IEy trb sé 4 theo ®gng hing dEn.
Tul trb sé m«men xo0%n ®- cho ca thO x ¢ ®Pnh ®ic chiOu dui then theo c«ng thac
(3-1). NOu L tYnh ®ic lin h-n chiOu dpi may-. Ph{i t'ng chiOu dui may- (trong
®iOu kiOn ca thO) ho/Ec t'ng sé then nhng théng kh«ng IEy qu, hai then.

TYnh meéi ghBp then b .n nguyOt cong nh tran, theo c,c c«ng thac (3-1) vu (3-2)
trong ®4 IEy t, = h-t;  (hxnh 3-3).

gng suEt dEp cho phBp ®eéi vii méi ghbp kh«ng di ®éng:

.Y 39

- Qifi htn chly cfia chi tiOt lum b»ng VEt liOu kDm bOn nhEt (c thO Iu troc, then
hoZc may-);
[S] - hO sé an toun, [S] = 1,25 nOu x,c ®Pnh ®ic chYnh x_c i trdng, c,c tréng hip
khc[S]=15 2.0.
8e&i vii then lum b»ng thDp 45 134p trong hép gifm téc,ca thO IEy:[ ¢ =50 70 Mpa -
NOu hép gifm téc lum viOc lizn tdc hOt khy n"ng t9i:
[ =130 180 MPa - nOu hép gifm téc lpm viOc vii ch® ®é trung bxnh.
Tréng hip may- lum b»ng gang v mei ghbp chbu tfi trdng kh«ng thay ®aei [ 4] =
70 100 MPa.
Trb sé gng suEt c%t cho phbp [ ] ®&i vii thDp v gang ca thO nh sau:

Khi chbu tfi trang tUnh, [ ] = 120 MPa;

Khi chbu tf]i trang va ®Ep nhK, [ ] = 90 MPa;

Khi chbu tfi trang va ®Ep mnh, [ ] = 50 MPa;
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Bui 4
Mei ghbp hun
1. C,c lo*i méi hpn.
1.1. Kh,i niOm:

Meéi ghBp hun c& nhiOu u ®Om n2n ®ic ding nguy cung réng r-i trong c¢,c ngunh
c«ng nghiOp. Trong qu, trxnh hun c,c chi tiOt ®ic ®ét nang coéc bé cho tii nhidt ®é
nang chfy hoZc dio vu g3n 1% vii nhau nhé Itc hét gi+a ¢,.c ph©n to kim lodi.

1.2. Ph©n lo%i:

C& nhiOu ph-ng ph,p hun vu ca thO ph©n loti chéng theo nhiOu c,ch. Theo
hxnh thgc c«ng nghO, c,c méi ghBp b»ng hun ®ic chia ra:

- Méi ghBp b»ng hun hd quang ®iOn, hun x@ ®iOn vy hun h-i, lum kim loti bb
nang chiy vu g%n I vii nhau, kh«ng cCn luc Bp chdng.

- Méi ghBp b»ng hpn tiOp xo6c, lum kim loti bb dio vu ph{i ding luc Bp chéng I4i.
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- Méi ghPp b»ng hun vEy, kh«ng nung chfly kim lol ®ic ghBp mu ch@ nung
chfy vEt liOu hun.

Trong c,c ph-ng ph.,p hun, th«ng déng nhEt Ip hun h& quang ®iOn. Hun h&
quang ®iOn thic hiOn b»ng tay hoZEc t ®éng. Hun ti ®éng nhEt Iy hpn ti ®éng d-
i lip thuéc hpn nang chfly ®t n"'ng sukEt cao, ®i tén vEt liOu que hun, ®m bfo mei
hun ®ic ®ang nhEt, ca c- tYnh cao v kh«ng bb phd thuéc vpo trxnh ®¢ ki thuEt
cia c«ng nh©n hun.

Khi hun, nhiOt ling cfia hd quang Ium néng chfy miOng VEt hun, tto thunh r-nh
kim loti lang, ®ang théi kim loti cfia que hun cong néng chiy vu IEp ®Cy r-nh.

80 gi+ cho kim loti kh«ng bb «xy ho, vu hd quang ®ic sen ®bnh, & ngopi que
hun qubt mét lip thuéc hpn, mang hoZc dpy. KY hiOu cfia que hun ca lip thuéc
hun mang Ip 34, ding loti que hun npy ®é bOn cfia méi hun kh«ng ®ic cao 13%m.
Que hun c& lip thuéc dpy kY hiOGu lp 42, 42A, 50, ca sgc bOn cao h-n.

Theo c«ng dong, t-ng td nh ¢,c méi ghBp ®inh t,n, ca thO chia meéi ghBp b»ng
hun ra [um hai loi:

- Méi hun ch3ac.

- Méi hpn ch3ac kyn.

Phon loti theo hxnh ding kOt cEu, ta ca c,c kiOu meéi hun sau:

- Méi hun gi,p meéi (hxnh 4-1).

- Méi hun chang (hxnh 4-2).

- Méi hun géc (hxnh 4-3).
Hxnh Hxnh

4.2 4.3

2. KOt cEu vj tYnh ®é bOn méi hpn.
Ca thO c4 hai tréng hip tYnh to,n méi hun:
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- C'n c@ theo ti trang ngopi ®O txm ra chiOu dpi hpn cCn thilt, td ®a thidt kO
kOt cEu hun. Khi thiOt kO, ph{li xuEt ph.t t& ®iOu kiOn ®é& bOn ®Ou gi+a meéi hun
VU c,c thunh phCn ®ic ghbp.

- C'n cg theo kOt cEu, ®Pnh kYch thic méi hun ®0 kiOm nghiOm ®é bOn.

Trong tYnh to,n ta gif thiOt r»ng chEt Iing méi hun ®t ¢ c y2u cCu vO kil thuEt.
2.1. Méi hpn gi,p mei.

Mei hun khi chbu ngoti lic c& thO bb ph, hang theo meéi hun, tii tidt didn che
miOng hun ho/Ec tli tidt didn kO miGng hyn.

T2 ¢,c ving kO ban miOng hun vx bb ®&t ndng n2n c- tYnh ciia vEt [iOu bb thay
®eei. Thic tO cho thEy r»ng, tidt diOn nguy hiOm cfia méi hun Iu tidt didn kO ban
miOng hpun (meéi ghBp th-ng bb hang tli ®©y). Vx vEYy ta tiOn hunh tYnh to n tii tiOt
diOn nuy. §é bOn ciia chi tiOt m,y bb gifm thEp do hpn, ®ic xBt ®0n khi IEy gng
suEt cho phBp.

Tréng hip méi hun chbu Ituc kDo (nBn) luc F t,c dong trong m/Et ph¥ng tEm
ghbp (hxnh 4-1). Gif thiOt r»ng Iuc ph©n bé ®Ou tran suét chiOu dpi méi hpun v
gng suEt ph©n bé ®0u tren tiOt diOn nguy hiOm. Ta cd ®iOu kiOn bOn:

Ts @D

b vy S - chiOu réng vu bO duy cfia tEm ghBbp.
- gng suEt kDo (hoZc nbn) cho phBp ciia meéi ghbp.

Tréng hip méi hun chbPu m«men uén M trong mZt ph¥ng c¢,c tEm ghBp:
eM

g @)

M - m«men uén

U ‘ F o) =S
Tréng hip mei hun chbu luc kbo (NBn) VU = e x 2
7

m«men trong m/ZEt ph¥ang c,c tEm ghbp:

TO sé gi+a gng suEt cho phPp ciia méi hun vii sng suEt cho phBp chia kim loli

tEm ghPp ®ic gai Iy hO sé ®é bOn  cfia méi hyun:

/ (4-2)

Khi cCn t'ng s@c bOn méi ghbp, ca thO ding meéi hun xi2n (hxnh 4-4).
2.2. Méi hyn chang:

Tull theo vb trY t-ng ®géi gi+a ph-ng cfia meéi hun vu ph-ng chbu lic, ci thO
chia méi hpyn chang ra c_c loti sau:
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- Méi hpun dac: ph-ng cfia méi hun song song vii ph-ng cfa luc (hxnh4- 5).
- Méi hun ngang: ph-ng cfia mei hun vu«ng gac vii ph-ng cia luc (hxnh4- 6).
- Méi hun hgn hip: (hxnh 4- 7).

F £
= T 0 >3
: . 7S] %
@ b; m 25 AN
3 Fz é N é FoAl s B F
RN D = - S -
N -
m ( T
) Iq
o] -
Hxnh = Hxnh Hxnh
4.5 4.6 4.7

- TYnh meéi hpun chéng chbu luc kDo (nPn) dac theo tEm ghbp:

+ Mei hun déc: TYnh theo gng suEt c%t , tiOt diOn nguy hiOm Iy tidt didn
ph©n gi,c cfiia mAEt ¢,t méi hun (hxnh 4-5). 80 gng suEt ph©n bé ®Ou tran chiOu
dui méi hun déc, théng hin chO Id 50 k. TYnh to,n meéi hun dac ta quy ic tYnh
theo @ng suEt trung bxnh. §iOu kiOn bOn ca dng:

%Z.O,7k (4-5)
Trong ®3 : | - ChiOu dpi mét mei hun.
0,7k k cos 45° - chiOu dpy cfia méi hun, ®o theo tiOt diOn ph©n gi.c m - m.
[ ] ong suEt c.t cho phDp ciia meéi hun.
+ Mei hun ngang: theo ph-ng ph_p tYnh to,n thuc déng, meéi hun ngang cong ®ic
tYnh theo gng suEt c3t (hxnh 4-6).

* NOu hpn mét mési:

F

ok (4-6)
* NOu hpn hai méi:

%,m (4-7)

+ Méi hun hen hip (hxnh 4- 7)
8/AtL =2ld + In ,vii

/ l

T

lly”ll \

|
g
i I

Id - chiOu dpi mét méi hpn dac.
In- chiOu dpi mét méi hun ngang, ta ca:

TIITTTTT

)

7Lk (4-8)

- TYnh méi hun chéng chbu m«men trong
mAt phlang ghbp:
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+ Méi hun dac (hxnh 4-8)

8§e&i vii méi hun t-ng ®ei ng%n (I<b) ta quy ic r»ng @ng suEt ca ph-ng déc theo
mei hun v ®ic ph©n bé ®0Ou theo chiOu dui méi hun. Nh vEy c,c gng suEt trong
meéi hun sl tto thunh ngEu lic ca c,nh tay ®Rn b, c©n b»ng vii m«men M. Ta ca

c«ng thgc gCn ®bng:
F
ok (4-9)

N\
+ Meéi hun ngang (hxnh 4-9) ;Q-I% o
gng suEt tiOp ph©n bé trong meéi hun t-ng td nh gng %i\ b
suEt ph.p ph©n bé trong tiOt diOn ngang cfia dCm chbu 2
uén. Vx vEy ca thO viOt: Hynh 4.9
Mo M
W, Loz 10
+ Méi hun hen hip (hxnh 4-10) ld
Khi chPu m«men tEm ghPp c& xu hing quay xung P \
quanh tréang tOm cia tiOt diOn nguy hiOm. gng sukt tiOp J : |
t4i mc¢i ®Om t0 IO thuEn vii b,n kYnh vect- mu géc Ip \:LT" —J}r'—gh ﬂ} 1
trang tom ciia tiOt diOn vu ca ph-ng vu«ng gac vii b,n W —~ yu
kYnh npy. gng sukEt tiOp clic ®ti ®ic tYnh theo c«ng thgc: Hxnh 4.10
M.S,_ .
max I

lo: m«men qu,n tYnh ®éc cuc ciia tiOt diOn nguy hiOm cfia meéi hun ®gi vii trang
tOm cfia diOn tYch npy.

Dua vpo c,c gif thiOt tran, ta ca thO txm ®ic c«ng thgc gCn ®bng ®O tYnh meéi
hun hen hip, xuEt ph.t t& ®iOu kiOn m«men ngopi M ®ic cOn b»ng vii m«men sinh
ra trong meéi hun ngang v ngEu Itc trong méi hun déc:

M 1. W.

Trong®3 = .= 4, «lg@ng suEt lin nhEt trong meéi hun ngang Aq = 0,7kId -
diOn tYch ciia tiOt di®n nguy hiOm cfia méi hun déc.

0,7ki>

14 - M«men chéng uén trong tiOt di®n nguy hiOm cfia méi hpn

n

ngang.
8§iOu kiOn bOn sI Iy:
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M M

Yo oaki 1,

0,7.kl’ (4-11)
6

Trong thiOt kO chan kYch thic meéi hun ngang In v chiOu cao c¢tnh hun k sau
®3 x,c ®Pnh chiOu dpi meéi hun dac.
TYnh méi hun chéng chbu Itc v m«men trong mAt ph¥ng ghbp.
Géai » lu Bng suEt sinh ra do t,c déng ciia lic kDo ngang.
vy @ng suEt do m«men g©y n2n, gng suEt clc ®*i trong meéi hun si Iy

F M
pooM 2 4-12
0,7kL 07kL 1, 0,7kl% (4-12)

3. TYnh méi hpn gac.

Meéi hpn géc ding ®0 ghbp c_c chi tiOt my cd bO m/t vu«ng gac vii nhau. §ei
vii méi ghDp npy, ca thO hpn kiOu ch+ K nh méi hpn gi p néi (hxnh 4 -11 a,b) ho/&c
hun chang.

Tréng hip kiOu ch+ K, tYnh to,n t-ng t0 nh ®&i vii méi hun néi. Khi hun theo
kiOu hun chéang, tiOt didn nguy hiOm Iu c_c tidt diOn ph©n gi.c m - n, n - n, t¥Ynh
to n t=-ng tu nh méi hun chang.

Méi hun géc chbu luc kbo vu m«men uen (hxnh 4-12).
; M
> b

Tréng hip hpn kiOu ch+ K:

L

M F
Si*/ Sl (4-13)
7
Tréng hip hun theo kiOu hun chang, ta coi s ph©n bé gng suEt do m«men M

gOy n2n trong meéi hun t-ng t0 nh s ph©n bé @ng suEt uén trong tidt diOn
dCm.TiOt didn nguy hiOm Iy hai tiOt didn ph©n gicm-n,n-n

M F
si2/ Sl (4-14)
%

E

AN
P
|

|

WWN

%\
4
S

= M,




+ Méi hun gac chbu m«men uén vy m«men xo%n. (Hxnh 4.13)

Vx cinh hpn k cfia méi hun nha so vii ®éng kYnh d ciia chi tiOt m,y n2n gng
suEt sl do m«men xo%n T g@y n?n ®ic ph©n bé ®Ou trong tiOt diOn nguy hiOm
cfia méi hpn. TiOt didn nguy hiOm cfia méi hun ca hxnh vunh kh'n, ®éng kYnh d
v chiOu réng 0,7k. DiOn tYch tiOt diOn nuy ®ic IEy gCn ®6ng b»ng:

A 0,7k d

T6 hO thac: | A% T

2T

Ta ca: ' 0.7k d*  (4.15)

gng suEt ,do m«men uén goy ra tii tiOt diOn nguy hiOm cfia meéi hun. G&i D Iy
®éng kYnh ngopi cfia hxnh vunh kh'n, ta ca:

W, 5@ d) %(D d*)D d)D d)

Vx D-d=2.0,7k, vu cad thO coi D  d, c«ng thac gCn ®6ng ciia W, si Iu:

u

W —d*.0,7k
4

Do ®a trb sé cia .:

4AMu
“ 0,7k d?

(4-16)

Vx 4Vl . sinh ra trong tiOt diOn m - m c& ph-ng vu«ng gac vii nhau nn ®iOu
kiOn bOn ca ding:

Voo (4-17)

4. 'u nhic ®iOm cfia mei ghbp hpn.
4.1. 'u ®iOm.

- KOt cEu méi ghbp hpn ca khéi Iing nha so vii méi ghbp ®inh t,.n vx kh«ng cé
mo ®inh, kh«ng phfi ghbp chéng hoZ&c ding tEm ®Om, kim loli ®ic tEn déng vx
kh«ng bb I¢ ®inh lum yOu:; so vii kOt cEu VEt ®dc, chiOu duy téi thiOu & kOt cEu
hun nha h-n, c- tYnh vEt liOu hun cao h-n vEt liGu ®dc.

Ding c,c kOt cEu hun tiOt kiOm ®ic 15 20 % kim loti so vii kOt cEu ding ®inh
t.n v khofing 30 50 % so vii kOt cEu vEt ®6c.

- TiOt kiOm ®ic c«ng suEt, gifm ®ic gi, thpunh vx kh«ng phi lum I¢ v t.n ®inh,
kh«ng cCn nh+ng thiOt bb lin ®0 ®ét I¢ vu t,n ®inh. C«ng nghO hun dO tu ®éng
ho,, ca n"ng suEt cao. So vii ®dc, ding hpn kh«ng phfli nEu chfy cing mét léc Iing
lin kim lo%i v kh«ng ph{i lum khu«n mEu.
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- Ding hpn dO ®m bfo ®€ bOn ®0u, nguy?n VEt liOu ®ic s dong hip ly (thY
dd nh ®géi vii b,nh r’'ng, vunh r'ng lum b»ng thPp tét, cd ®é bOn cao, hun vii ®Ua
ho/Zc phCn may-, lum b»ng vEt [iOu ri tiOn h-n).

- Ding hpn ca thO phéc héi c,c chi tiOt m,y bb g-y hang mét phCn hoZc bb myi
mi3n.

4.2. Nhic ®iOm.

Nhic ®Om cfia méi ghbp hun Ip chEt Iing ciia méi ghPp phd thuéc rEt nhiOu
vHo trxnh ®¢é tay nghO ciia c«ng nh©n hun vu kha kiOm tra khuyOt tEt ban trong
mei hun, nOu kh«ng ca thiOt bbp ®/c bilt.

- Vx c& nh+ng u ®iOm kO tran, méi ghPp hpn ®ic ding ngpy cpng réng r-i trong
c,c ngunh chO tlo m,y, ®ang tuu, sTn xuEt néi h=i v bxnh chga, cong nh trong c.c
kOt cEu cfia ngunh x©y dung.

5. Bpi tEp VEn déng.

TYnh méi hun hen hip theo s— ®& (hxnh 4-9) vii luc F = 10000 N, m«men M =
8000 N.mm, tfi trang kh«ng thay ®eei, chiOu dpy tEm S = 12 mm, vEt liOu tEm I
thbp CT3 ( ch = 220 MPa), hun b»ng tay, ding que hun 42,

Bpi gifi:

1. X.c ®Pnh chiOu réng b ciia tEm ghbp theo ®iOu kiOn bOn, IEy [S] = 1,4
ta ®ic:

@ 157MPa

s 14

ch

TYnh s- bé chiOu réng b theo ti trang chYnh Ip m«men M.
T6 hO thac :

1

W =Sb* M
6

k

Txm ®ic:

6
, | oM 6.8.10 L60mm
s . V12157

(M= 8000 N.mm = 8.106 N.mm)
Vx khi chbu tham IUc F, ta IEy b = 165 mm
KiOm nghiOm tEm thDBp chbu topn bé tfi trang:

M F 6.8.10° 10000
Shb? Sb 12.16.5% 12.165

152 MPa. VEy .
2. X_c ®bnh kYch thic meéi hpn
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LEyIn=b=165mm, k=S =12 mm
TYnh |IEy s— bé chiOu dpi méi hun dac theo m«men M tra bfing (5-1), ta ca : [ ]
=0,6[ k] =94 N/mm2.
Ding c«ng thac (4-11) ®O tYnh Id.
8.10°

0,7.12., é.0,7.12.1652

Do ®a: Id = 35 mm

LEy Id ®0 tYnh to,n Ip 40 mm (xBt ®On hai ®Cu meéi hun kh«ng ®ic hun |IEy
chiOu dpi Id thac tO khofng 50 + 60 mm).

KiOm nghiOm meéi hun theo c«ng thgc (4-12)

10000

MPa
P0,7.12.(2.40 165)

6
" 8‘101 86MPa
0,7.12.40.165 8.0,7.12.1652

,  u 9IMPa 94MPa

Bpi 05
TruyOn ®éng ®ai.
I. C.c bé phEn chYnh ciia bé truyOn ®ai vy ph'm vi s6 déng.
1.1. CEu t'o:
Bé truyOn ®ai théng gam hai b,nh ®ai (hxnh 5.1). Do ci ma sat gi+a ®ai vu
b.nh, b,nh dEn quay sl truyOn chuyOn ®éng v c- n"ng sang b .nh bb dEn.

Hxnh 5.1
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Theo hxnh ding tiOt diOn ®ai, ®ai ®ic chia ra bén lo%i: §ai dNt (hxnh 5-2a) ca
tiOt diOn hxnh ch+ nhEt, ®ai hxnh thang (hxnh 5 - 2b) ca tilt diOn hxnh thang, ®ai
hxnh lic (hxnh 5 - 2¢) vp ®ai hxnh trRn (hxnh 5 - 2d). 8ai hxnh lic ca cEu tlo gam
nhiOu g©n déc ca tidt diOn hxnh thang. Ngopi ra hiOn nay cfn ding ®ai r'ng
( hxnh 5 — 2¢) truyOn Iic nhé "n khip cfia ®ai vii ¢,c r'’ng tran b .nh ®ai. §ai dNt vu
®ai thang ®ic ding réng r-i h-n cf, ®ai trn ch@ ding trong ¢,c m,y c«ng SukEt nha,
m,y kh©u, c,c khY c6.

3)

T T e T T T
B R e R ]

222270

c N

Hxnh 5.3. C,c lo'i ®ai chDo

Théng bé truyOn ®ai ®0 truyOn chuyOn ®éng gi+a c,c tréc song song v quay
cing chiOu nhau (hxnh 5 -1). Tuy nhign nOu b3t chbo ®ai (hxnh 5 - 3a) bé truyOn
®ai ca thO truyOn chuyOn ®éng gi+a c,c tréc song song quay ngic chiOu nhau.
NOu b3t nda chbo vRng ®ai (hxnh 5- 3b) ta sl ca ¢ c bé truyOn ®ai truyOn chuyOn
®éng gi+a c,c tréc chbo gac ho&c c%t nhau. Trong tréng hip nuy ctnh ®ai chang
bbP mRn n2n Yt ®ic ding.

1.2. 'u nhic ®Om vy ph'm vi sé déng.
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* TruyOn ®éng ®ai cé c,c u ®iOm sau:
- Ca khY n"ng truyOn chuyOn ®éng v c- n'ng gi+a c,c troc é kh, xa nhau.
- Lum viOc 2m kh«ng an.
- Gi+ an topn cho c,c chi tiOt m,y kh,c khi bb qu, t1i.
- KOt cEu ®-n gifn, gi, thunh ri.
* C,c nhic ®iOm cfia truyOn ®éng ®ai:
- Khu«n khee kYch thic kh, lin.
- TG sé truyOn kh«ng @en ®Pnh vx ca trit ®un hai ciia ®ai tran b,nh ®ai.
- Luc t,c déng I2n tr6c v e lin do phYi c'ng ®ai.
- Tuaei tha thEp khi lum viOc vii vEn téc cao.

Bé truyOn ®ai ®ic ding ®O truyOn c«ng suEt kh«ng qu, (40  50) KW, VEn téc
th«ng théng khofng (5 30) m/s. T{ sé truyOn U cfia truyOn ®éng ®ai dNt théng
kh«ng qu, 5, ®gi vii truyOn ®éng ®ai thang U 10. Bé truyOn ®ai théng ®ic bé trY &
cEp téc ®é nhanh, b .nh dEn 134p vpo tréc ®éng c-. Trong tréng hip npy kYch thic
bé truyOn c& kOt cEu t-ng ®ei nha, gan.

Il. C,c lo'i ®ai vy b nh ®ai.
I.1. C.c lo'i ®ai

VEt liOu lum ®ai phfi thof m-n c,c y2u cCu nh: ci ®fi ®é bOn mai vu ®é bOn
mRn, hO s& ma s,t t-ng ®¢&i lin v c& tYnh ®un hai cao.

C,c loti ®ai dNt:

- 8ai da: ®ai da lum viOc bOn I©u, kh{ n"ng tfi cao, chbu va ®Ep tét vu cé tYnh
®un hai cao. 8ai da rEt bOn mRn n2n lum viOc tét trong c,c bé truyOn chbo. Nhic
®iOm cfia ®ai da Iy gi, ®%t, kh«ng ding ®ic & nh+ng n-i Em it cd axit n2n hiOn nay
Yt ding.

- §ai v¥li cao su: gam nhiOu lip v{i vu cao su ®ic sunfua ho,. §ai v{i cao su ca
®é bOn cao, ®un héi tét, Yt chbu fnh héng cfia su thay ®aei nhiOt ®é vy ®é Em.
Loti ®ai npgy kh«ng chbu ®ic va ®Ep

m<nh.

- 8ai b»ng VvEt liOu teeng hip: vii
nOn ¢~ bfn Ip nhiia p«liamYt lign kOt vii
c,c sii t= teeng hip Ip capr«n... cd ®é
bOn vy tueei tha cao, chbu ®ic va ®p,
cé thO lum viOc vii téc ®é cao ®0On 80

100 m/s. KYch thg-c chiOu réng b ®ai
vu chiOu dpy ®ai h ®ic titu chuEn ho..
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- §ai hxnh thang: §ic chO tlo thunh vong liOn, mA&t lum viOc cfia ®ai Iy hai
mAEt b2n, ®ai thang lum viOc 2m h-n ®ai dNt vx kh«ng phfi néi ®ai. Ti2u chuEn quy
®bnh cha ®ai thang 6 loli Z, O, A, B, C vu D t-ng @ng vii s u loti ®ai tifu chuEn
cfia Li2n X« ¢d O, A, B, BT, [I. TiOt diOn ®ai thang cho & hxnh 5 - 4.

- 8ai hxnh lic ca c,c g©n dac é mAt trong cfia ®ai, c,c gOn nuy gui VUO c.C r-nh
hxnh thang khi ®ai vling qua b,nh ®ai (hxnh 5 -5).

T
Qu

> 60000 00600000000
T ] \\ ;, \\!If‘|lf\|’f ‘\‘!’/\I
2 \ |/ [ 1 Vo \F! v \Lf
r W g W

- 8ai r'ng ®ic chO tlo thunh vRng kYn, phYa trong ca r'ng hxnh thang "n khip vii

c,c r’ng tran b,nh ®ai. 8ai r'ng ®ic ding vii vVEn téc v 50 m/s, t0 sé truyOn u = 12
vl c«ng SUEt 100 KW.

I1.2. B,nh ®ai.

Hxnh ding kOt cEu b,nh ®ai ®ic quyOt ®bnh béi kYch thic, loti ®ai vp sTn ling
sfin xuEt (®-n chiOc, hpung lot, hpng khéi ) v khy n"ng chO tto cfia c- sé sfn xuEt
(hxnh 5 - 6).

» X - '[]
Z 1

2\

v L
NS 1]
]

. A ’
L/ J U

T

4) Hxnh 5.6

B.nh ®ai cd ®éng kYnh nha (dii 100 mm) ®ic chO tlo b»ng dEp ho&c ®6c
kh«ng khoBt 1am. B,nh ®ai cd ®éng kYnh lin théng ®ic khobt |am cé I¢ hoZEc ca
c,c nan hoa ®0 gifm bit khéi ling. C,c b,nh nuy c& cEu t'o ba phCn: vunh ngoyi
tiOp x6c vii ®ai, may- ®O 134p tran troc v nan hoa hoZc ®Ua néi vunh vii may-.
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B.nh ®ai dNt cd bO mAt ngopi In mAEt tré ho&c ca ding hxnh tréng ®0 hin
chO kh{ n'ng tuét ®ai khai b_nh khi lum viOc. §éng kYnh b_.nh ®ai IEy theo c_c trb
sé tidu chuEn (mm).

8éng kYnh tYnh to,n cfia b,nh ®ai hxnh thang Ip ®éng kYnh v3ng trong qua lip
trung hop cfia ®ai. ChiOu r«ng B b nh ®ai dNt khi m3c bxnh théng:

B=11b+ (10 15 mm (5-1)

Khi m%c ®ai chbo hoZc nda chbo:

B=14b+ (10 15 mm (5-2)

Trong ®&: b. ChiOu réng ®ai.Trb sé B IEy trn theo ti®u chuEn,

lll. C,c thang sé hxnh héac ¢ bfn cfia bé truyOn ®ai
lI.1. Quan hO hxnh hic:
XPt tréng hip bé truyOn ®ai m¥c bxnh théng (hxnh 5 - 7).

di, dx ®&ng kYnh tYnh
to.n b .nh ®ai dEn v bé dEn.

a: khofing c.ch gi+a tréc.

1, 2. gac «m cha ®ai trén

b.nh nh&a vu b,nh lin.

: G&c gi+a hai nh,nh d©y

®ai, lu gac gi+a hai ®éng Hxnh 5.7
tiOp tuyOn vii ¢,c vRng trRn di, d.
( gac lum béi mét nh_ nh d©y vii ®éng nei tom 0,0, b»ng ).
lll.2. C,c th«ng sé hxnh héac
§éng kYnh cfia b_nh ®ai nha trong bé truyOn ®ai dNt ca thO x_.c ®Pnh theo c«ng

thac thuc nghiOm cfia Xavarin.

d, (1100 1300)3,& (5-3)
n,

Ho&cd, (52 643/T, (5-4)

R1: c«ng suEt tren troc dEn, KW.

T.: m«men xo%n trén tréc dEn, N.m

8e&i vii ®ai hxnh thang n2n IEy ®éng kYnh b,nh ®ai nha:

d: 1,2.dimin

dimin: ®éng kYnh tei thiOu tra bng (13 - 5) chi tiOt m y- tEp 2.
géng kYnh b nh ®ai lin: d, = dyu (1- ) (5-5)

Trong ®&: u: T( sé truyOn
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: HO se trit
Gac «m 1 trdn b, nh nha:

180 180 57 &4 (5-6)
a

ChiOu dui ®ai:
L 2acos - 05 d, d; 05 d, d,

82

Th«ng théng 35, ca thO IEy cos Py 1 L |Ey

Do ®a ta ca:

d, d d, d
L — \/L — 2 47 5y

Gac «m :nh& h-n sl Inh héng xEu ®On khY n'ng kDo cfia ®ai, do ®a ®ei vii
®ai dNt 150, ®ai thang : 120. Khofing c,ch tr6¢c A cung lin thx gac «m
cung lin do ®3 ®eéi vii ®ai dNt nn IEy a  2(di+d2), ®&i vii ®ai thang amn= 0,55.
(di+d2) + h

(h: ChiOu cao ®ai thang).

IV. Luc t,c déng I*n ®ai.

80 tlo n?n luc ma st gi+a ®ai v b ,nh ®ai, cCn phfi ¢'ng ®ai vii liic ¢'ng ban

®Cu Fo.

Khi bé truyOn ®ai lum viOc, b.nh dEn chbu luc t,c déng cfia m«men xo%n T;

trong nh,nh dEn Iic t'ng 12n F1 v tr2n nh, nh bb dEn luc sl gifm xuéng cRn Fo.
Ta ca hO thgc:
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F I 10c ca Ych (N); di: ®éng kYnh b,nh dEn (mm); T m«men xo%n tran tréc
dEn (N.m); R: c«ng suEt (KW); V: vEn téc v3ng b,nh ®ai (m/s).

80 txm quan hO gi+a liic ¢'ng ban ®Cu F, vii ¢c.c luc F1 , F, ta ba qua Iuc ly tom
vu gif thiOt tu©n theo ®Pnh luEt Hoc, khi ®ai chbu tfi trang ngopi, Iing d-n tran
nh,nh dEn b»ng ling co tr2n nh_nh bl dEn nghUa Iu:

F, F, O0S5F, vuF, F, 05F (5-10)

VEy: F 05F F, (5-11)

¥le ® txm ra hO thgc gi+a c,c luc ¢'ng Fi vu F, pho thuéc ma st gi+a ®ai vu
b.nh ®ai. Trong tréng hip teeng qu.t ta xbt ®ai hxnh thang. C3%t mét ph©n te ®ai
b»ng hai mAt c%t theo ph-ng hing kYnh (hxnh 5.8.a ) vu ®Z4t c.c lic ph p tuyOn
vii hai mAt c%t nuy F+ dF vu F. Tr2n ph©n té ®ai nuy (hxnh 5.8.b) c3n chbu: c,c
luc ph,p tuyOn dF,, lic ma s,t hing kYnh v l0c ma st dF,  fdF, vp Iuc qu,n tYnh
ly t©m cfia ph©n te ®ai:

dFy = gmv®d (gm: khéi ling ®ai c& chiOu dui 1 mbt); v: vEn téc vRng cfia ®ai
(m/s).

8iOu kiOn cOn b»ng ciia ph©n t& ®ai theo hing kYnh:

F dan— P9 a4r, 24F, sin— 2dF, cos— 0  (5-12)
2 2 2 D

8§iOu kiOn c©n b»ng theo hing tiOp tuyOn:
F 2dF, (F dF) 0 (5-13)

43



T (5-13) ta ca: dF 2dF; 2fdF, thay vuo (5-12) ba qua sé hing v« cing bD

bEc cao txm ®ic:
dF

F gyv'd — 5-14
7 (5-14)
Trong ®3 f: hO sé ma st t-ng ®-ng
2 /

sin —  fcos — (5-15)
2

Td ®vang thgc (5-14) ca thO vilt:

dr

F qu f¥d

TYch ph©n hai vO ®Y4ng thgc tran ta ca:

F,

' F s
d—2 f'd

F q,v 0

£
hay Iu:
LN (5-16)

F, F,

Trong ®a F,= gmV*- lc c'ng phd do luc ly tOom gOy ra.

Trong c,c bé truyOn ®ai c& vEn téc v 10m/s, c& thO béa qua luc qu,n tYnh vu
c«ng thgc (5-16) ca ding th«ng théng gai Ip c«ng
-

h éé - — e

T6 c,c hO thac (5-9) vu (5-16) ta ca:

F
F —1Fr F:F, F F tl F,(5-17)

Luc t,c déng I2n trdc b, nh ®ai: Hxnh 5.9

F. JF* F} 2FF,cos 2F, cos >
ho/Ac:
F,  2F;sin % (5-18)

vii 1: gac «m ciia b,nh ®ai dEN.
V. gng suEt trong ®ai.
@ng suEt ¢'ng ban ®Cu do Fo gOy nén:



FO
A
A: diOn tYch tiOt diOn ®ai. 80 ®ai lum viOc ®ic I©u bOn, qua kinh nghi®Om sb

dong bé truyOn ®ai, ngéitalEy ,=1,2 1,8 MPa. Khi chbu t,c déng cfia i trang

ngopi, sng suEt trong nh.nh dEn 1 v trong nh.nh o 19 & £
bb dEn , (hxnh 5.10) % :
o . =
l,;\’b wz
ﬂ - ()
! A 1 ' ' Ozmax D(;(z[K
FZ
— : . (5-19
2 A 1 v ( )
F , Hxnh 5.10
Trong @& , - ¥ 2
A A

m: khei ling ri2ng ciia VEt liOu ®ai, ®¢ei vii ®ai VY
cao su »=1250 1400 kg/m3 ; A: diOn tYch tiOt diOn ®ai; . : Bng suEt do Iuc ly
t©m gy n2n.

- F . A
ang Sukt: Zl (5-20) ®ic gai ln gng suEt ca Ych

t

Ngopi ¢,c @ng suEt tran, tran ¢ c ®otn ®ai vRng qua b .nh ®ai cRn xuEt hidn gng
suEtuén u, w.
Theo ®Pnh IUEt Héc, gng suEt td 1O bEc nhEt vii biOn ding t-ng ®gi

g 2o p (5-21)
r

u

ymax . khofing c,ch td thi ®ai ngopi cing ®On thi trung hop cfia ®ai; r: bpun kYnh
cong cfia vRng ®ai; E: m«®un ®un hai, ®éi vii ®ai v{i cao su E =200 350 MPa.

gng suEt uén lin nhEt trong ®ai dNt khi ®ai vRng qua b,nh nha, ®éng kYnh d;

Ymax = 0,5hvur=0,5(d1+h) 0,5.d1;

h: chiOu dpy ®ai dNt.

h
—F -
ul dl (5 22)

8e&i vii ®ai hxnh thang, gng suEt uén lin nhEt:

2y,
—F -
ul dl (5 23)

45



Trong ®4 yo: khofing c,ch 3 lip trung hop ®0n ®,y lin cfia tiOt diOn hxnh thang.
80 htn chO gng suEt lin kh«ng n2n |IEy ®éng kYnh b,nh ®ai qu, nha v ding ®ai ca
chiOu dpy lin.

gng suEt teeng lin nhEt tran nh,nh dEn cfia ®ai, I6¢ ®ai viuo b,nh nha:

— (5-24)

max t v ul
1

BiOu ®& ph©n bé gng suEt tran chiOu dui ®ai tran hxnh (5-8). Khi lum viOc mgi
ph©n té tran ®ai chbu @ng suEt thay ®eei, trb sé Iin NhEt |4 max VYL trP & nhéa nhEt
In 2. @ng suEt thay ®aei In nguy2n nh©n gy n2n st hang do mai ciia dCy ®ai.

VI. VEn téc vy th sé truyOn.

Vx c& trit n2n vEn téc vRng V. cfia b.nh bb dEn chEm h-n vEn téc vRng cfia
b.nh dEn:V, V, 1 (5-25)

HO sé trit chia ®ai dNt ®ai vii cao su = 0,01, cfia ®ai thang sii xOp = 0,02,
siibOn =0,1.

. . d d
VEn téc vRng ®ic x,c ®Pnh theo c«ng thac:V, 22 s 4 s

60.10° 60.10°
Trong ®a ®éng kYnh d:, dz tYnh b»ng mm; n; , n, :sé vi3ng quay trong mét phot
cfia b,nh dEn vy b,nh bb dEn (vRng/phét)

TG sé truyOn:

n d
U [ 2

, n, dpl

(5-27)

Khi tYnh gCn ®6ng ca thO béa qua hO sé trit, do ®4a:
mo 4y

b (5-28)
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TruyOn ®éng vYt - ®ai &c.
I. C.c loti truyOn ®éng vYt, ®ai éc.
TruyOn ®éng vVYt, ®ai éc ding ®0 biOn ®aei chuyOn ®éng quay thpnh chuyOn
®éng tbnh tiOn.

Tiy theo ding chuyOn ®éng cfia vYt v ®ai éc ¢ thO chia ra c,c loti:

- VYt 1 quay vp tbnh tiOn, ®ai éc 2 cé ®bnh vii gYa (Hxnh 6.1.a)
- 8ai &c 2 quay cn vYt 1 tbnh tiOn (Hxnh 6.1.b)
ho/Ec vYt quay ®ai éc tbnh tiOn ( Hxnh 6.1.c)

Khi truyOn ®éng VEn téc tbnh tiOn cfia vYt v sé vRng quay trong 1 phét ciia
®ai éc ®ic x,c ®pPnh theo hO thgc :

V= nZP
60.1000

Trong ®a : Z : se meiren

(m/s)  (6-1)

//

P :bic ren (mm).
TruyOn ®éng vYt ®ai éc rEt ca Iii vO
loc vp ca thO thuc hiOn ®ic c.c dbch
chuyOn chEm vu chYnh x_c .

Ren ding trong truyOn ®éng vYt - ®ai
ec théng Iy c,c ot ren cd gac pr«fin kh,

nha nh ren hxnh thang, ren r'ng ca, ma s.t
t-ng ®e&i nha, hiOu suEt cao. Trong c.c c-

cEu truyOn luc theo hai chiOu ngéi ta théng ding ren hxnh thang ca ®é bOn kh,
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cao. Ren r'ng ca ®ic ding trong c,c bé truyOn chbu luc mét chiOu lin (vYt kYch,
m.y bp ..w..)

8e&i vii c,c bé truyOn ®a&i hai chuyOn vb rEt chYnh x,c. Ngéi ta ding ren hxnh
thang ca gac pr«fin nha vy ren vu«ng. C.c loti ren npy c& u ®iOm Iy ®é chYnh x.c
dbch chuyOn Yt chbu fnh héng cfia di ®éng hing t©m cfia vYt, ngopi ra mEt m.t do
ma s.t kh, nha

Tuy nhi#n vx kha chO to n2n ren vu«ng Yt ding .
II. u, nhic ®iOm bé truyOn ®éng vYt ®ai éc

TruyOn ®éng VvYt- ®ai éc cé c,c u ®iOm:

- CEu tlo ®-n gifn, thuc hiOn ®ic ling dbch chuyOn chEm

- KYch thic nha, chbu ®ic luc lin

- Thuc hiOn ®ic ¢,c dbch chuyOn ca ®é chYnh x_ ¢ cao

Nhic ®iOm Iy :

- HiOu suEt thEp, ®ai &c ma st trén ren

- Chang mf3n

Trong truyOn ®éng VYt - ®ai éc c«ng suEt bb mEt m.t
chii yOu ®ai éc ma s.t tr2n ren. hiOu suEt cfia bé truyOn
(®eei quay thunh tbnh tiOn) ®ic tYnh theo c«ng thac :

8
n=1g( ). (6.2)

Trong ®4 y: géc vYt cfia ren

;gdcmas,t. khi =5 20°vy =5%hx 1 =0,40 =
0.70
80 t'ng hb2u suEt vu gifm mBRn ngéi ta ding truyOn

7
7. W S
g T s T
®éng VYt - ®ai ec bi, nhé ®a ma st trit tr2n ren ®ic thay
thO b»ng ma s,t I'n. Hxnh 6.2 trxnh buy kOt cEu ciia vVt - Hxnh 6.2
®ai ec bi.

Tran vYt v ®ai &c ca r-nh xo%n chga c,c vidn bi, khi lum viOc bi I'n trong r-nh. Bi

chuyOn ®éng lian tdc nhé ca éng dEn néi th«ng c.c viRng r-nh ®Cu vy cuéi cha ®ai
éc. HiOu suEt truyOn ®éng cfia vYt éc bi ca thO ®t n =0,90

Ill. VEt liOu chO to VYt -8ai éc.
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Ngopi y2u cCu vO ®é bOn, vEt liOu chO tlo vYt cCn c& ®é bOn mRn cao v dO
gia c«ng khi chO tto. VYt kh«ng t«i, ®ic lum b»ng thBp: CT5, 35, 40, 50

VYt t«i ®ic lum b»ng thBp 45, 50, 40X, 40XH, 50XT..vv.

T«i cA ®¢é r¥%n kh«ng thEp h-n 50 HRC

8ai éc théng ®ic lum b»ng ®&ng thanh thiOc BpO® 10-1, BpOLIC 6-6-3,

Tréng hip tfi trang nha vp vEn téc thEp ca thO ding gang x,m CY 15-32, CY 18-
36,

80 tiOt kiOm ®ang ca thO chO t'o ®ai éc ca va ngopi b»ng gang ho/c thbp,
ban trong lat ®ang (ding c.c troc ly tom )

IV.TYnh vp kiOm tra bOn VYt -8ai éc.

Thuc nghiOm cho thEy truyOn ®éng vYt - ®ai éc théng bb hang ®ai éc, mRn
ren. 80 gifm mRn cCn chan vEt liOu vYt vu ®ai éc thYch hip, b«i tr-n ®Cy ®f vu
tYnh to,n ®0 hin chO ,p suEt trong ren ngopi hiOn ting hang vx mRn, bé truyOn
cBn c& thO bb hang do kh«ng ®fi ®é bOn (c,c vYt chbu luc lin ) hoZc kh«ng gen
®bnh (c,c vYt dui bb uén déc)

IV.1. TYnh theo ®é bOn mRn

Ph-ng ph,p tYnh theo ®é bOn mRn ®ic ding cho phCn lin bé truyOn vVYt, ®ai &c
®0 x,c ®Pnh ®éng kYnh vYt vu chiOu cao ®ai éc .

8O gifm mRn ,,p sukEt p tr2n m/Et ren kh«ng ®ic qu, trb sé cho phBp [p]

FA
P=—y =Pl (63)

Trong ®4a F.: luc t,c déng d&c troc;
d»: ®&ng kYnh trung bxnh cfia vYt;
h : ChiOu cao lpm viOc cfia ren
h= p
8ei vii ren hxnh thang 1»=0,5;®eiviirngca: =0,75;trong ®a
p: bic ren
X : se vl3ng ren cfia ®ai éc
x =H /P; H- chiOu cao ®ai éc
thay h= npvux=H/P vuo c«ng thgc (6.3)
P:L <[P]. (6.4)
d,. ,H

®/tH = 1 .d, c«ng thec x,c ®Pnh ®éng kYnh trung bxnh d, cfia ®ai éc ci dng
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r,

d,> [—————
’ H h-[P]

(6.5)

Trb sé nthéng IEy trong khofing 1,2 2,5

.p suEt cho phbp [p] ®¢i vii thDp t«i - ®ang thanh 11 + 13 Mpa, ®gi vii thPp
kh«ng t«i - ®ang thanh 8 10 Mpa.

8éi vii thbp kh«ng t«i - gang 4 + 6 Mpa

Trong c.c c- cEu dbch chuyOn chYnh x_c [p] IEy b»ng 1/3 + 1/2 c_c trb sé tren

Sau khi tYnh ®ic ®éng kYnh trung bxnh d, ph{i IEy trBn theo trb sé gCn nhEt
trong ti®u chuEn vy té ®4 tra c,c kYch thic kh,c .®éng kYnh D cfia ®ai éc ci thO IEy
b»ng (3+3,5)d,

d: Ip ®@ng kYnh ngoypi cfia ren vYt
IV.2. TYnh theo ®é bOn

8ei vii c,c vYt chbu i lin cCn kiOm tra ®é bOn vYt ®&ng théi chbu nbn (ho/Ec
kDo) v xo%n cho n2n phfi tYnh gng suEt t-ng ®-ng © vi kiOm nghb2m ®iOu
kiOn

w= « * 37<[] (6.6)

. 4F,
trong ®a : - I @ng sukt do luc déac troc Fa gy nn: = e (6.7)
1
S . T 16T
T : I Bng Sukt tiOp cfia ®ai ec do m« men xo%n T gy n?n @ T AR
0 s

(6.8)

d: :®éng kYnh trong cfia ren vYt;

Wo: In m« men cfin xo%n cha vYt .eng suEt cho phPp [ = & /3 o :lp giii
htn chfy ciia VEt liOu vYt.
IV.3. TYnh theo ®iOu kb2n &n ®bnh.

Tréng hip vYt bb nBn v t-ng ®&i dpi (chiOu dui t-ng ®-ng cha vYt p.l >7d;)

, cCn kiOm tra theo ®iOu kiOn aen ®Pnh (tYnh vO uén dac ).

®0 vYt kh«ng hang do uén dac, luc nBn F, hfi thaa m-n ®iOu kiOn a&n ®Pnh
-Le.

Fa=rE.J/S(ul )’ (6.9)

Trong ®4 E; Iy m« ®un ®pn héi cha vVYt;

J~ .d'/64- M« men qu,n tYnh ciia tiOt diOn vYt;

S=25 4 :lphO sé antoun vO a&n ®bnh ;
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ul :lu chiOu dui t-ng ®-ng cfia vYt, ®&i vii vYt ca hai géi tua, | Ip khofng c,ch
gi+a hai géi tha ; ®&i vii vYt cA mét géi tla thx ®ai éc ®ic coi nh geéi tua thg hai vy |
Iu khofing c.ch td nda chiOu cao ®ai éc ®0On gei tha kia; hO sé u tra trong gi,o trxnh
sgc bOn vEt liOu.

Ngéi ta ding c«ng thgc (6-9), khi p.I > 100J hoZc .| > 25d,,

Trong ®4 J :\/% ~ di/4 :lu b,n kYnh qu,n tYnh cfia tiOt diOn vVt

A: Il diOn tYch tiOt diOn vYt.
80 ®-n gifn ca thO kiOm nghiOm vYt c& chiOu dui bEt kx theo ®iOu kiOn
chung vO bOn vp aen ®Pnh
4F

On = az S .[On] (6'10)
d,

Trong ®3 [on] : It 8ng SUEt nBn cho phPp IEy b»ng oe/3 .

Och: I giii hin chfly
- lu hO sé gifm sng suEt cho phbp , phé thuéc ®é mOm u.I/J chia vYt,
tra trong biing sau:

Bing 6.1

wl/d |30 40 50 60 70 80 100 120 140 160

091 |089 |068 (082 |0,76 |0,70 |051 (0,37 (0,29 |0,24
091 |087 (083 |0,79 |0,72 |065 |0,43 |0,30 |0,23 |0,19

IV.4 . ThY dd bpi tEp vEn déng .

TYnh vYt cfia kYch chbu tfi trang Fa =150.000 N,chiOu dpi lum viOc ciia vVt |
=1000mm, geéi tua Iu & bi ch/En vu x,c ®Pnh hiOu suEt cfia vYt kYch. VYt cCn tl
h-m dingrenrngca.

Gifli :

1. Chéan vEt liOu vYt Ip thbp 35, vEt iOu ®ai éc - gang CU18-36 .

2. X.c ®bnh ®éng kYnh trung bxnh cfia vYt theo ®iOu kiOn bOn mRn [ c«ng
thec (6-5)].IEy ,p suEt cho phBp [p] = 6Mpa yn =2 ; yn =0,75(ren r'ng ca),ta ®ic :

150.
d2 > ﬂ ~ 73mm
3,14.2.0,75.6

Theo ti2u chuEn, gng vii ®&ng kYnh d, c& thO chan c,c bic ren 5, 12 v 20mm.
tiy theo ®iOu kiOn ®m bfo t h-m: géc vYt y phfinha h-n gdc mas,t :y<
®@i vii vVt ®ic b«i dCu IEy hO sé mast f=0,1taca:
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= arctg f = 5%40

8§éi vii ren ca bic P=12mm (d, =76mm) ,
12

4, 931476

gac vYt y = arctg ~ 2°50 thda m-n ®iOu kiOn ti h-m (y<

).
®ei vii ren ca bic P=20mm (d>=75mm)
20 .
y = arctg 30475 "~ 5°kh«ng an toun vO tU h-mvx (y ~ )
VEy chanrenrng ca85x12;d=85mm; P =12 mm; d; =64,2mm ; d, =76mm;
h=9mm.
3. TYnh chiOu cao ®ai éc H theo c«ng thgc (6-3), txm sé& vRng ren ®ai &c
_ 150.000

.76.9.6
VEYy H =x.t=12.12 =144 mm
hO sé chiOu cao ®ai éc Y =H/d,= 144 /76 =1,9, trong khofng cho phBp In 1,2

2,5.

4. Vx vYt kh, dpi vu chbu loc nbn lin cho n2n phfi kiOm tra vO ®é bOn v gn
®pPnh.

tYnh gCn ®6ng theo ®iOu kiOn (6-8), vii vEt [iOu vYt thPp 35 c& o =300Mpa ;

[0n] =300/3 =100Mpa; hO sé  tratheo p.l/J =41/d; = 4.1000/64,2 =62. VEY
=0,8taca:

4.150000

= m: 46,5< 0,8.100 = 80 Mpa

On

5. X,c ®pnh hiOu suEt cfia vYt kYch theo c«ng thac (6-2)ba qua kh«ng kO ®0n

finh héng chia ma s,t trong a bi ch/An vx kh, nha.

t 122°50'
& & -0,33.

N ) 2(2°50 5%40)
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Bui 07
truyOn ®éng b_nh r'ng
I. Ph©n loi vp u nhic ®i0m.
I.1. Ph©n lo%i
TruyOn ®éng b,nh r'ng Ip truyOn chuyOn ®éng quay t6 b,nh r'ng chii ®éng
sang b.nh r'ng bb ®éng nhé st "n khip cfia c,c b,nh r'ng khi chéng tiOp xoc Vi
nhau.
Tul theo vP trY t-ng ®ei gi+a c,c tréc, ca c,c loti truyOn ®éng b nh r'ng sau:
- Tréng hip hai tréc song song, ding truyOn ®éng b_nh r'ng trd, r'ng th¥ng, r'ng
nghi®ng, r'ng ch+V (hxnh 7-1) a,b,c,d,®.
NOu "n khip ngopi troc bb dEn quay ngic chiOu vii tréc dEn. NOu ding b.nh
r'ng “n khip trong troc bb dEn vy troc dEn quay cing chiOu vii nhau.
- Tréng hip hai tréc c%t nhau, ding truyOn ®éng b.nh r'ng nan. NOu hai troc
chbo nhau ding b,.nh r'ng tré chbo ho/c nan chbo.
- TruyOn ®éng b,nh r'ng- thanh r'ng ®ic ding ®1O biOn chuyOn ®éng quay
thunh chuyOn ®éng tbnh tiOn ho/Ec ngic I4i. (hxnh 7-2) a,b,c,d.
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1.2.
nhic ®Om cfia bé truyOn b_nh r'ng
- 'u ®i0m:

- So vii ¢c.c bé truyOn kh,c na ca kOt cCu nha, gan nhng ®é bOn cao vu kh{
n’'ng tyi lin.

- HiOu suEt cao (ca thO tii 98%).

-TO sé truyOn sen ®bnh.

- Lum viOc tét trong phtm vi c«ng suEt, téc ®¢é vy td sé truyOn kh, réng.

- Nhic ®iOm:

- B,nh r'ng ®Ri hai chO tlo chYnh x,c do ® phfi c& nh+ng m.y chuy2n ding
hoZc dao chuy?n ding.

- Khi lpm viOc ¢4 tiOng an, ®4c biOt é vEn téc cao hoZc chO tto kh«ng chYnh
X,C.

- SO dong kh«ng ca Iii khi khofing c,ch troc lin.

- TruyOn ®éng b,nh r'ng ®ic ding nhiOu trong ngunh chO tto my vu c.c IUnh
vuc kh,c, ca khf n"ng truyOn lic, m« men, c«ng suEt t6 nha ®0n lin (®ang ha, khY
c6, m,y hing nZ&ng). Ding r'ng chi yOu ding trong truyOn ®éng b.nh r'ng lp ding
r'ng thon khai, do =-le txm ra n'm 1760. sé dU ding r'ng th©n khai ®ic ding nhiOu
vx na tho- m-n ¢_c ®iOu kiOn sau:

- VO sgc bOn: b,n kYnh cong tti ving tiOp x6c cfia r'ng kh, lin, nhé vEy ca sgc
bOn cao.

- VO hiOu suEt: Yt trit tran bO mAEt r'ng nn Yt mEt m.t teen hao c«ng suEt do
ma s.t, bé truyOn ®t hiOu suEt cao.

- VO c«ng nghO: dO chO tlo, déng cd c%t ®-n gifn, kh«ng phd thuéc vpo sé

rng.
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§é chYnh x_c cfia bé truyOn b_nh r'ng pho thuéc vpo ®é chYnh x.c chO tlo b,nh
r'ng vu c.c chi tiOt m,y ®i chéng (troc, e tréc, va hép). BiOn ding cfia ¢ c chi tiOt
m.y khi chbu tffi trang Tnh héng ®0n ®é chYnh x_c "n khip cfia r'ng.

B.nh r'ng ca nh+ng sai sé chii yOu sau ®0y:

Sai sé vO bic vp ding r'ng gOy n?n tfi trang ®éng vp tiOng &n.

Sai sé vO ph-ng r'ng lum cho tffi trang ph©n bé kh«ng ®Ou tran suét chiOu dyi
r'ng.

Theo TCVN c& 12 cEp chYnh x.c chO tto b.nh r'ng. 8 chYnh x_c gifm dCn theo
thga tu, théng ding nhEt In 6,7,8,9
Il. C.c th«ng sé hxnh héac chii yOu ciia bé truyOn b_nh r'ng tré.

Trong ch-ng trxnh vi ki thuEt chong ta ®- ®ic hac vu bidt vO ¢ ¢ th«ng sé chii
yOu cfia b,nh r'ng trd r'ng thing.

Hxnh7.1 éw= bz

- Tran hxnh 7.1 trxnh buy hai b,nh r'ng "n khip vii nhau, c,c hxnh tré ca ®éng
kYnh d 1vp d 2 ®ic géi Ip hxnh tré I'n. XBt trong mét mAEt c%t vu«ng gac vii ¢.c ®-
éng tom cfia c,c b,nh rng, d 1 v d » ®ic géi Iy ®éng kYnh vR3ng I'n. C,c ®éng kYnh
vRng trn hin chO ®@nh r’ng v ch©n r'ng Ip da VU de ®&ng kYnh vRng ®@nh vy
dn VU dr, ®@ng kYnh vRng ®y.

8iOm tiOp xdc gi+a 2 vRng I'n ®ic gai I tom “n khip W (Hxnh 7.2).

C,c vRng trBn ®éng kYnh dy1 vl dyz ®ic Ipm ¢~ sé tLo n2n ®éng th©n khai pr«fin
r'ng b,nh 1 v b,nh 2, ®ic géi Iy ¢,c vRng c— sé. §éng thvang tiOp tuyOn chung bib,
cfa hai vi3ng c— sé gai Iy ®éng "n khip. Gac : lum béi b;b, viu ®éng vu«ng gac vii

®éng nei tom 0,0, ®ic gai Ip gac "n khip.
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-Z1, 72 lp sé r'ng ciia b,nh nha vy b, nh lin

02 N\
=
o = X
% =
o
3 & A gz
LS ;Jl 2\
. B <
W &
3
{44 [ 3
Iy A\
Agy 9
1 - o N‘\
o i Q%
o,
o,
Hxnh
7.2
- i TG
quon: i L
ruyOn: n Z

t- I bic r'ng tran ®éng kYnh vRRng chia ( b»ng bic cfia dao thanh r'ng)

- lu géac "n khip (  =20°
m - m« ®un "n khip: m i( Trb sé m« ®un m ®ic tifu chuEn haa)

D-y 1: (u titn) 1; 1,25; 1,5; 2; 2,5; 3; 4; 5; 6; 8; 10; 12.
D-y 2:1,125; 1,375, 1,75; 2,25; 2,75; 3,5, 4,5; 5,5; 7; 9; 11.

C,c quan hO hxnh hac kh,c ®ic x,c ®pnh theo c,c c«ng thgc sau:
- d - 8éng kYnh vRng I'n, chia: d= m.Z

- de - 8éng kYnh vRng ®@nh: de = d + 2m = m(Z+2)

- di- 8éng kYnh vRng ch©n: di=d - 2,5m = m (Z-2,5)

- ChiOu cao r'ng: h = hyg + he = 2,25m

- ChiOu cao ®@nh r'ng: ha =m

- ChiOu cao ch©n r'ng: he = 1,25m

se

56



- A - Khofing c,ch gi+a hai tréc: A % m(Zl—zzz)

Trong ®4&: di, dy, Z1, Z» lu ®éng kYnh vRng I'n v sé r'ng ciia b,nh r'ng chii ®éng vu
bP ®éng.

Il. 86 chYnh x_c cfia bé truyOn b_nh r'ng vy gng suEt cho phbp.

ll.1. ®é chYnh x,c cfia bé truyOn b_nh r'ng:

KhY n"ng lum viOc cfia bé truyOn b nh r'ng phd thuéc nhiOu vpo ®é chYnh x,c
chO tlo b,nh r'ng. Nh+ng sai sé chO tlo lum sai IOch hxnh ding pr«fin vu ph-ng ciia
rng, gOy n2n sai sé bic r'ng, tto ra ® kh«ng song song gi+a c,c tré¢c b.,nh
r'ng....kOt quy Iu td sé truyOn tac théi wi/w, thay ®eei, dao ®éng vO hai phYa so Vi
gi, trb trung bxnh u = Z,/ Z;, g©y nn tfi trdng ®éng pho, rung ®éng vu t'ng thdm
tiOng &n. Nh+ng sai sé trong chO tlo cong lum xuEt hiOn su tEp trung tfi trang tran
rng.

B.nh r’ng ®ic kiOm tra theo c.c yOu té chiOu dpy r'ng, bic r'ng, ® ®fo hing
tom cfia vunh r'ng, hxnh ding th©n khai cia mAt rng.v.v..vu kiOm tra theo c,c
ch@ tidu teeng hip nh chYnh x.c ®éng héac, lum vidc 2m, su tiOp xdc ¢.c r’ng vu khe
hé ctnh r'ng khi "n khip.

Ch@ tidu chYnh x,c ®éng hac ®ic ®bnh béi sai sé gi+a gic quay thuc vii gac
quay danh nghUa cfia b .nh r'ng bb dEn.

Chg@ tidu lum viOc 2m ®ic ®bnh béi sai sé bic r'ng vu saY sé pr«fin rng.

chg tieu vOt tiOp xéc ®ic ®,nh gi, theo kYch thic ¢,c vOt tiOp xdc tren ¢.c r'ng
khi "n khip (®0 quan s,t c.c vOt tiOp x6c ngéi ta b«i mét lip s=n mang 12n c,c r'ng).

Tieu chuEn quy ®Pnh 12 cEp ®é chYnh x_c chO tto c,c bé truyOn b,nh r'ng trd
v b.nh r'ng c«n (cEp 1 Iu cao nhEt, cEp 12 thEp nhEt).Trong mei cEp chYnh x,c c&
quy ®pbnh c6 thO c,c ch@ tifu chYnh x,c ®éng héac, lpum viOc 2m vy tiOp xéc c.c
r'ng. CEp chYnh x.c ®ic chan theo ®iOu kiOn lum viOc vu c«ng déng ciia b nh
r'ng. bfing 7-1 cho c.c trb sé vEn téc vRng giii hin ciia b,nh r'ng gng vii c.c cEp
chYnh x,c. Trong chO t'o m,y ndi chung théng ding cEp chYnh x.c 8 ho/c 9, cRn
®ei vii nh+ng b.nh r'ng trong c.c bé truyOn quan trang ngéi ta chO tlo vii cEp
chYnh x,c 6 hoZc 7. §&i vii c,c bé truyOn ®/c biOt quan trang chbu tfi n£Eng v
téc ®¢é cao (VY dob trong m,y bay) b_nh r'ng ®ic chO tlo theo ¢ .c cEp chYnh x_c 4+6.
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Bfing 7.1

CEp chYnh R ng th¥ng R’ng nghi®ng ho/Ec cong
X.C B,nh tr6 B,nh c«n B,nh tr6 B,nh c«n
5 vu cao > 15 > 12 > 30 > 20

h-n
§0n 15 §0n 12 §0n 30 §0n 20
6 §0n 10 §0n 8 §0n 15 §0n 10
7 §0né6 §0n 4 §0n 10 §6n7
8 §0n 2 §0n1,5 §0n 4 §0n 3
9

8O tr,nh kNt r'ng khi "n khip, ti2u chuEn quy ®pPnh 6 loti khe hé mAt ban, kY hiOu
nh sau:

H — kh«ng céa khe hé; E — khe hé nh4; C vu D — khe hé t-ng ®¢i nha; B — khe hé
trung bxnh vu A — khe hé lin.

Ti2u chuEn cRn quy ®Pnh dung sai khofng c.ch troc viu mét sé kh.c cfia bé
truyOn.

ll. 2. @ng suEt cho phbp:

- gng suEt cho phBp khi bé truyOn chbu Yl trdng se ®Pnh .

- gng suEt mai cho phBp khi b,nh r'ng lum viOc I©u dui bao gdm @ng suEt tiOp
x6c cho phPp ([ now) Vi @ng suEt uén cho phBp ([ Jnou) -

+) gng suEt tiOp xdc cho phBp ([ Ivot): qua thuc nghiOm vEt liOu thBp v gang
ta thEy: giii htn mai dul htn vO tiOp xdc th 1O thuEn vii ®¢é r3%n, ®ic x,c ®Pnh theo
c«ng thac :

([ Tno) = Co.HB ho&c ([ Jnors) = C.HRC (7-1)

trong ®&: ([ Jnvom)- It #Ng suEt mai tiOp xd6c¢ cho phBp khi b .nh r'ng lum viOc I©u
dul (N/mm?)

HB- Iu ®é cang Brinen; HRC- Iu ®é cgng Récoen; Cy,C, lpc,c hOséta 10 .

([ Jnom) tra bYing, chan phd thuéc vpo vEL lidu chO tlo b,nh r'ng vu ph-ng ph.p
nhiOt luyOn.

+)gng suEt uén cho phbp:

gng suEt mai uén cho phbp khi b_.nh r'ng lum viOc 1©u dpi (N=N,) ®ic x,c ®Pnh
theo giii htn mai uén dpi hin. khi b,nh r'ng quay mét chiOu (gng suEt mich ®éng)
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o @14 L16). |

n.k nk (7-2)

[G]Nou =
khi b,nh r'ng quay hai chiOu (gng suEt ®ei x@ng)

ONou = ﬁ trong ®a: ooVl 0. I giii htn mai uén trong chu kx mich ®éng vu ®ei

xang.

NOu vEt [iOu thPp o4 =(0,4+0,5). ob

NOu vEt [iOu quay 0..=0,25.0%

n - Iu hO sé an toun IEy (1,5+2,5)

ko— I hO sé tEp trung @ng suEt tti ch©n rng.

gng suEt mai cho phbp khi b,nh r'ng lum viOc théi hin ng¥n (N<N,) ®ic x.c
®Pnh theo giii h'n mai ng3%n hin ow=Kn. Omo

trong ®&: on - I giii h*n mai ng%n htn

Ome- I gifi hin mai di htn
kn - It hO sé chu kx gng suEt ky :mwf% vii m Ip bEc ciia ®&ng cong mai.

khi biOt gng suEt mai ciia b,nh r'ng lum viOc I©u dpi ta c& thO txm ®ic gng suEt
mai cho phBp cfia b,nh r'ng lum viOc trong théi hin ng%an: [o]nx VL [O]nu.

[O]NTx=kN- [O]NoTx

[o]nu=Kn. [C]nou

sé chu kx chbu tfli cfia r'ng: N=60 u.n.T (7-3)

vii: u - lp se ICn "n khip cfa r'ng khi b,nh r'ng quay ®ic mét vi3ng

n - se vli3ng quay trong mét phot ciia b,nh r'ng.

t - Iy teeng sé gié lum viOc cfia b .nh r'ng.

nOu N > N, IEy kn=1

- gng suEt cho phBp khi bé truyOn chbu t]i trang thay ®eei.

gif s6 b,nh r'ng chbu tfi trdng M1, M,....M; trong théi gian t-ng @ng Ty, T».....T;
gOy n2n gng SukEt o; & b,nh r'ng

g4I Mumax Il t1i tréng lin nhEt trong c, ¢ ti trdng M; sinh ra gng SuEt omata ca:

i

Nre=60. ( )™.n. T trong ®3 :m - I bEc cfia ®éng cong mai

n; - In se vi3ng quay trong mét phot ciia b,nh r'ng chbu tYi trang M,
Ti - lu teeng sé gié b,nh r'ng chbu tfi trAng M; .
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Vx gng suEt tiOp xoc ta 1O thuEn vii ¢'n bEc hai cfia m« men xo%n n2n

i Mi 1/2
(M )

max max

M.
do ®&: Nte=60. ( M’ Y2 T (7-4)

m =6 Ip bEc ciia ®éng cong mai
Khi tYnh theo sgc bO uén vx gng suEt td 10 bEc nhEt vii m« men cho nén:

i

M

max

Nte = 60. ( )™.n.Ti trong ®& :m = 6 ®¢ei vii thDp théng haa, t«i cfi thiOn m=9

®ei vii thbp t«i

Sau khi tYnh ®ic Nte S0 s,nh vii sé& chu kx ¢~ s& ®0O x,c ®pnh gng suEt cho
phbp.

nOu N = N, ng suEt cho phBp IEy theo giii htn méai dpi hin

nOu Nre < N, @ng suEt cho phPp IEy theo giii hin mai ng3n htn

HO sé chu kx gng suEt tYnh theo c«ng thac:

NO
NTd

(7-5)

kN =m

Nh vEy khi b,nh r'ng chbu tfi trang thay ®eei phfi t¥Ynh sé chu kx t-ng ®-ng Nre
c'n cg vo ®3 ®O ®Pnh gng suEt cho phbp. i trang ding ®O tYnh to,n Iy tfi trang
lin nhEt My trong chO ®é tfi trdng mpt b_nh r'ng chbu tYi.

IV. C,c d*ng hang ciia r'ng:

Khi truyOn m« men xo%n M1 tii chg c.c r'ng tiOp x6c nhau sinh ra Iic ph,p

oM,
d,1

tuyOn Pn: P, =

P, c& ph-ng n»m tr2an ®&ng "n khip NIN2 vu«ng gac vii bO m/Et th©n khai cfia
r'ng. Ngoui ra, vx khi "n khip c,c r'ng trit I*’n nhau n®n ca luc ma s.,t: F=P,.f. dii t,c
doéng cha c,c luc nuy r’ng chbu tring th,i sng suEt phac tip.

gng sukt tiOp x6¢c ., vy Bng suEt uén I c,c ng sukt chi yOu, ca fnh héng
quyOt ®pnh ®0n kh{ n"ng lum viOc cfia r'ng.

gng suEt thay ®aei Iy nguy?n nh©n lpm r'ng hang vx
mai. R'ng bbP g-y do gng suEt uén vy tréc r¢ bO mZt do gng
suEt tiOp xac.
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Vx c& ma st khi r'ng "'n khip n2n bO m/Et r'ng c& thO bb mRn ho/Ec dYnh.

Khi chbu t]I b,nh r'ng c& thO xEy ra cc d*ng hang chi yOu sau:

- G-y r'ng Iy ding hang rEt nghim trang, kh«ng nh+ng lum cho bé truyOn mEt
khf n"ng lum viOc mp nhiOu khi cBn lum hang c,c tiOt m,y kh,c ( nh tréc, ).

- G-y r'ng do gng suEt uén gy n2n. vOt g-y théng b3t ®Eu td ®.y r'ng, che gac
Iin Ip n=i tEp trung Bng suEt ( hxnh 7.3). NOu b,nh r'ng quay mét chiOu, vOt ngt
xuEt hiOn é phYa c_c thi chbu kDo. C.c b .nh r'ng nghidng vu ch+ V, r'ng théng g-y
theo tiOt diOn xin. r'ng ca thO bb g-y do qu, t1i lin ho/&c do mai.

-G y vx qu, tfi lin: r'ng bb g-y ®ét ngét dii t,c ®éng cfia tfi trang va ®Ep ho/Ec
t{i trang tUnh qu, lin.

- G y vx mdi: Do r'ng chbu gng suEt thay ®zi I/Ep ®i I£p It nhiOu ICn. ®0
tr.nh g-y rng cCn tYnh to,n theo sgc bOn mai uén vu nOu  bé truyOn cé khi phfi
lum viOc qu, tfi cCn kiOm tra gng suEt uén cic ®ti theo ®iOu kiOn sagc bOn tUnh.

Ca thO ding c.c biOn ph,p sau ®0 ng'n ngda g-y r'’ng: t'ng m« ®un, ding b nh
r'ng dbch ch@nh, nhiOt luyOn gifm @ng suEt tEp trung tti ch©n r'ng b»ng c,ch t'ng
b,n kYnh géc Iin ch©n r'ng v.v.

- Trac vx mai bO m/t r'ng: ( hxnh 7.4.a) do gng sukt tiOp xéc g©y n2n. 84 Iy
d*ng hang bO m/Et chii yOu trong c,c bé truyOn ®ic b«i tr-n tét, cd hép che ch¥%n kh«ng
ca boi vu c,c chEt bEN.

L

Hxnh
7.4

Sau mét théi

gian lum viOc c,c vOt ngt do méi xuEt hiOn vy ph,t triOn theo hing ciia VEn téc trit
( luc ma s t). Tréc théng b%t ®Cu xEy ra & gCn ving tOm "n khip (phYa ch©n r'ng)
vx t1i ®Oy gng suEt tiOp xdc (gng suEt nbn) v lic ma s,t ca trb sé lin nhEt.

Khi b.nh r'ng lum viOc, c.c vOt tréc ph.t triOn vu sé ling cong t'ng 12n. tréc ree

lum cho mAt r'ng kbm nh%zn, ding r'ng bb mbo ma, tfi trdng ®éng t'ng I2n. qu,
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trxnh trac xfy ra lum cho mung dCu bi tr-n gi+a c.c bO m/t tiOp x6c kh«ng hxnh
thunh ®ic, lum cho mZEt r'ng b mRn xic gOy ph,t nhiOt, rung ®éng vp tiOng an.

8§éi vii c.c bé truyOn ca ®é r¥n bOn mAt r'ng thEp (HB < 350) hiOn ting trac
ch@ xfly ra mét théi gian ngn réi déng I1i. hiOn ting da gai Iy hiOn ting trac nhEt
théi. Trac nhEt théi xTy ra khi bO m/Et r'ng ca ®é r3%n thEp, tti phCn chiOu dui m/Et
r'ng chbu tfi trang lin g@y qu, ti céc bé do chO tlo r'ng kh«ng chYnh x,c. vx mAEt
r'ng bb tréc coc bé n2n tfi trang khi ®& ph©n bé ra ®0Ou h-n vp hiOn ting tréac 4
mEt ®i.

Khi r'ng ca ®¢é r3n bO m/t cao (HB  350) théng x{y ra hiOn ting trac lan.

Tréc lan ®: xly ra thx ph_t triOn nhanh vx quanh vOt trac xuEt hiOn nhiOu vOt
ngt nha ( do tYnh chEt dRn cha vEt [iOu).

8O tr.nh trdc bO m/Et r'ng, phTi tYnh to.n r'ng theo sgc bOn mai tiOp xoc. Ca
thO ding c,c biOn ph,p ng'n trdc nh: n©ng cao ®é r3n cfia r'ng b»ng nhiOt luyOn,
t'ng gac "n khip b»ng c,ch ding dbch chuyOn géc hoZc c3t b»ng dao ¢ pr«pin lin.

- MBn r'ng: ( hxnh 7.4.b) In dng hang xvly ra trong c,c bé truyOn b«i tr-n kh«ng
tet bao gadm c,c bé truyOn hé ho/Ec bé truyOn kYnh ®O hit mui, ho&c boi bEn lat
vpo. r’ng bb mBn nhiOu tli ®@nh v ch©n r'ng vx tli ®& vEn téc trit lin. MR lum
ding r'ng bb thay ®aei, tfi trang ®éng t'ng I2n, tiGt diOn cfia r'ng gifm dO bk g-y.

8O gifm mRn, ca thO t'ng ®¢é r¥n, ®é nh¥sn bO mAt r’ng, gi+ kh«ng cho ¢ c htt
mui boi bEN r-i vpo bé truyOn, gifm vEn téc trit b»ng ¢, ch ding dbch ch@nh, ding
chO ®é dCu b«i tr-n thYch hip.

- DYnh r'ng: ( hxnh 7.4.c) xfy ra nhiOu nhEt & c_c bé truyOn chbu tfi trang lin
lum viOc vii VEN téc cao. T chg r'ng "n khip nhiOt ®é sinh ra qu, cao, mpng dCu
bb ph, vi lum cho bO mAEt r'ng truc tiOp tiOp xéc vii nhau. Do ,p suEt v nhiOt ®é
cao, ®«i rng dYnh vpo nhau khi chong ca chuyOn ®éng t-ng ®&i, lum cho nh+ng
m{inh kim lo%i nha cia r'ng nuy Ixa ra b,m vpo r'ng kia, Ium cho d'ng r'ng bpP ph,

hang.

HiOn ting dYnh théng hay xfy ra vii ¢.c cZ£p b,nh r'ng lum cing mét loti vEt liOu
vu kh«ng t«i mAt r'ng.

80 tr,nh dYnh r'ng n2n ding ph-ng ph,p v,t ®@nh r'ng, t'ng céng Ium nguéi
b»ng dCu b«i tr-n ho/c ca thO ding dCu chéng dYnh.
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- BiOn d*ng dio bO mt r'ng: Théng xy ra & c.c b,nh r'ng thBp, ca ®é r%n
thEp, chbu tfi trang lin vu ca VEN téc thEp. TYi trang lin lum bO m/Et r'ng bp
biOn ding dio.

- Bong bO m/Et r'ng: xfy ra & c,c r’ng ®ic thEm ni t-, thEm than ho/Ec t«i bO
m/Et, khi chEt ling nhiOt luyOn kBm vy r'ng chbu tfi trang qu, lin.

V. VY dé minh hot.

ThiOt kO truyOn ®éng b,nh r'ng trdé r'ng th¥ang ciia m_y vEn chuyOn, c«ng suEt

= 12KW, n; = 1000vg/ph, i=2. ChO ®é tT]i trang: c«ng suEt lin nhEt  ®ic truyOn
trong khofng 0,1th (t, I théi gian Ium viOc) 0,5 - trong théi gian 0,5 t,, 0,1 - trong
théi gian 0,4 t, .Théi gian Ium viOc cfia may b»ng 25% théi gian ciia ca. Mci nguy
m.y lum viOc trong hai ca ( m¢i ca 8 gié). Théi gian s6 dong Iu 5 n'm. B,nh r'ng
quay mét chiOu. Troc ca ®é cgng trung bxnh. Y2u cCu bé truyOn ca kYch thic nha.

Bui gifi: Vx y2u cCu kYch thic ciia bé truyOn nhé, gan, n2n chan vEt liOu lpm
b»ng r'ng In thBp 40XH, t«i ®t ®¢é r3%an HRC =45 50.

s 1500 1600%m2, +=1300 1400N/mm?2. , =700N/mm? ®O x,c ®bnh

ong suEt ti®p xdc cho phbp , tric hOt tYnh Nee.

o3
Mi n.T

l l

Nt®= 60.

Vx hai b,nh r'ng lum b»ng cing mét loti vEt liOu, ta tYnh Ny cfia b,nh nhéa (ca sé
chu ki lpm viOc lin h-n). Vx n; = ny kh«ng ®aei n?n ca thO vilt.

3

Nt® =60. —L T;

3

Ne=60.T - E
T

Trong ®3a: T- teeng seé théi gian lum viOc cfia m.y;
T =5.360.16.0,25 = 7.200 gié

N = 60.1000.7200(1%.0,1+0,5%.0,5+0,1%.0,4) = 6.92.10’
Vx N < No = 15.10” n2n

15.107
17HRC.¢|———— 17.45¢/2.1 N,
17 C6/6,92.107 7.45¢/2,17 870%%2

X.c ®pnh gng suEt uén cho phBp. TYnh sé chu ki t-ng ®-ng cfia b,nh nha,
kiOm nghiOm sgc bOn uén cfia b_nh r'ng nha ca hO sé ding r'ng y nha h-n vu sé

chu kd Ium viOc nhiOu h-n so vii b,nh r'ng lin.
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9
Nwe = 60N, T L .?: 60.1000.7200(1°.0,1 + 0,5°.0,5 +0,1°.0,4) = 4,36.10
Vx Nie > No =5.10° n?n Ky = 1 v

1.4. 1 14.700
i ’ 270N,
" nK 1.8.2 Aflmz

LEy hO sé tfi trang K = Ky . Ke =1,4
b

Chan , —=0,2
A

TYnh khofing c_ch troc A:

118mm

2
A 21 1050000 1,4.12
870.2 0,2.500

LEy khofng c,ch troc A= 120 mm

. " ” . b
KiOm nghiOm % hO sé tfi trang K. TYnh 7
1
i1

AL 003 03
2 2

b A
d A'dl
Vii , =0,3 tra bfing txm ®ic Ky  1,1.
80 tYnh Kg tric hOt phi tYnh vEn téc vRng cfia b,nh r'ng:

i n, 2A
V_6O.1000 60.1000 i 1 4

:3,14.1000'2.120 4,2n/
60.1000 2 1 n

Chéan cEp chYnh x,c chO tto b,nh r'ng Ip cEp 7, tra bfing (10-6) txm ®ic Ke=1,3
K=Ki.Ke=1,1.13=1,43 Ytchanh IOch so vii di ®o,n do ®3 kh«ng cCn
tYnh 5 A.
X.c ®Pnh m« ®un. LEy m =0,02 A =2,4 mm
Tra theo ti®u chuEn chan m« ®un m = 2,5 mm
TYnh sé r'ng:
2A 2.120

Z
"mi 1 253

Z,=iZ,=2.32=64
KiOm nghiOm sgc bOn uén theo c«ng thac (3-15) ®¢&i vii b,nh r'ng nha vii Z; =
32, thx y; = 0,455. ChiOuréngb.nhrng b= , .A=0,2.120 =24 mm.

Taca:
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19,1.10° 1,43.12
> = 150, 150, 270N
“0,455.2.5%32.24" 1000 Azmz Amf u Aqmz

8iOu kiOn s@c bOn uén ®ic tho- m-n.
C.c kYch thic chi yOu cfia bé truyOnd,= ds = m. Z; = 2,5 . 32 =80 mm
d,=de=m.Z; =160 mm

_d dy

A 120mm ;

b= ,.A=0,2.120=24 mm

de1 = der+ 2m = 80 +5 =85 mm;

din = da- 2,5 m =80-6,25 =73,75 mm;
dez = dez +2m = 160 +5 = 165 mm;

di = d2 -2,5m = 160 — 6,25 = 153,75 mm;
TYnh Itc t,c déng I2n troc.

2M, 2.955.10°K
d, d,.n,

4000N

Lucv3ng: P =

Luc hing t©m: P,=P.tg =4000.0,364 1450N
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Bui 08
troc

I. C«ng dong vp ph©n lo'i trdc.
I.1. C«ng dong

Troc ding ®0 ®i chi tiOt m_y tran tréc trong c¢.c ¢~ cEu truyOn ®éng "n khip,
ma s,t nh : B,nh r'ng, ®Ua xYch, b_nh ®ai,...

Troc ca khY n'ng truyOn t]i trang c& Ych td nguén cho ®On phé tTi vy tYi trdng
g©y ra rung ®éng, dao ®éng va ®Ep xuéng thunh va hép.

1.2. Ph©n lo*i

Troc ®ic ding ®0 ®i ¢,c tiOt m,y nh b nh r'ng, ®Ua xYch .v.v, ®0 truyOn m«
men xo0%n hoZEc thic hiOn hai nhiOm vo tran.

Theo ®/c ®Om chbu tfi, troc ®ic chai ra lum hai loti, tréc truyOn v troc
t©m.

Troc truyOn véa ®i c,c chi tiOt m y vba truyOn m« men xo0%n, nghUa Iy chbu
¢ m« men xo%n v cf m« men uén.

VY db tran hxnh 8.1 trxnh bpy tréc truyOn 2 ®i b,nh r’ng 1 vy khip néi 3; m«
men xo0%n ®ic truyOn t6 khip néi qua tréc sang b.nh r'ng. Kh_c vii trdc truyOn, tréc

t©m ch@ chbu m« men uén.

J i [
- i \ - N
A 7 -
N7 |
N r—— | D) (
La “’JZ{ 12
Hxnh 8.1 il - V4 ¢ :
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Tran hxnh 8.2 giii thiOu tang quay cfia m,y n©ng chuyOn, m« men ®ic truyOn
td vunh r’ng qua tang quay sang dOy c p.Troc tom ca thO quay ( hxnh 8.2a ) ho&c
kh«ng quay ( hxnh 8.2b).

4)

FF Hxnh 8.2

Ngoyi ra cRn ca tréc truyOn chung I tréc ch@ chbu m« men xo%n ding ®0
truyOn m« men xo%n ®On bé phEn c«ng t,c cfia m)y ( v¥ db trong m,y n«ng
nghiOp, m,y lum ®éng v.v).

Theo hxnh d'ng ®éng t©m tréc, chia ra:Tréc th¥ang ( hxnh 8.3a,b) tré¢c khudu (
hxnh 8.3c) vu tréc mOm. Tréc khudu ®ic ding trong c,c m.y ca pYt t«ng ( ®éng c-

®et trong, m,y b-m pYt t«ng v.v.).Troc mOm

e p—p

cd ®é uén cong kh, lin, ®ic ding ®0 truyOn 2)

chuyOn ®éng quay VL m« men xo¥%n gi<a c,c \ P e
bé phEn m,y hoZc gi+a c.c m,y ca vb trY thay lm ' ‘/,’_’;
®aei khi khi lum viOc ( vY dé troc mOm ding 2 —
trong m)y ch+a r'ng ). Tré¢c khulu vp troc a J
mOm thuéc loti chi tiOt my c& c«ng déng % THEH H—
rifng, ®ic trxnh by trong c.c gi,o trxnh chuy®n 9 )
m«n. Theo cEu t*o chia ra: tré¢c tr-n ( hxnh Hxnh 8.3

8.3a) vu tréc bEc ( hxnh 8.3b); Tréc ®Zc vu
troc reng. Troc lum viOc tét hay xEu ca fnh héng truc tiOp ®On su lum viOc cha c,c
tiOt m,y I34p tren tréc hoZEc cfia cf bé m.y. Khi thiOt kO tréc cCn xBt ®Dn ¢_c VEn
®0 vO kOt cEu, ® bOn,®é cgng vu dao ®éng cfia troc. Ngopi ra cBn phfi cho y
®0n quy trxnh c«ng nghO chO tlo, nhiOt luyOn tréc vu c.c ph-ng ph,p sé déng,
bfo ding tréc v.v., In ¢,c nh©n té fnh héng lin ®On ®é bOn vy tueei tha ciia troc.
Il. KOt cEu tréc

KOt cEu ciia troc ®ic x,c ®bnh theo trb sé v txnh hxnh ph©n beé luc t,c déng
l2n troc, c,ch bé trY v cé ®bnh c,c tidt m.y 134p tran tréc, ph-ng ph,p gia c«ng v
13%p ghbp v.v...
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Troc théng ®ic chO tto ca ding hxnh trd trRn nhiOu bEc ( gdm nhiOu ®o'n ca
®éng kYnh kh_c nhau ). Yt khi ding troc tr-n, cd ®éng kYnh kh«ng ®zaei theo chiOu
dui vx kh«ng thYch hip vii ®/&c ®iOm ph©n bé gng suEt trong troc: gng suEt thay
®aei theo chiOu dyi troc; mAEt kh,c 134p ghBp vu s+a ch+a kha kh'n, phgc tp .
Khi cCn gifm kheéi ling c& thO lum tréc raeng, tuy nhi2n, gi, thunh chO tlo kh,
®%at .
TiOt m,y ®i troc ®ic géi Iu ee troc. phCn troc tiOp xoc vii & tréc ®ic géai I
ngeng troc. phCn troc ®O 134p c,c tiOt m y ®ic gai Iy then tréc. ®éng kYnh ngang
tréc v then tréc phyi IEy theo trb sé ti2u chuEn ®O tto thuEn Iii cho chO tlo v 134p
ghDp. c_c trb sé lifu chuEn cfia ®éng kYnh (mm) ngcng troc 134p e I'n
5; 17; 20; 25; 30; 35; 40; 45; 50; 55; 60; 65; 70; 80; 85; 90; 95; 100v.v.
C,c trb sé ti2u chuEn ciia ®éng kYnh (mm) th©n tréc 134p b,nh r'ng, b,nh ®ai, khip
nei v.v...,

10; 10,5; 11; 11,5; 12; 13;14, 15; 16; 17, 18; 19; 20; 21; 22; 23; 24; 25, 26; 28,
30;

32; 34, 36; 38; 40, 42; 45; 48; 50; 52; 55; 60; 63; 65; 70; 75 ; 80 ; 85; 90; 95;
100;105; 110; 120; 125; 130; 140; 150; 160.

8ei vii ¢,c phCn tréc kh«ng 134p c,c tiOt m,y c& thO IEy c_c tri sé kh«ng theo tidu
chuEn. khi ®pnh kYch thic tréc bEc, phfi IEy ®éng kYnh c.c ®o!n tréc sao cho
mci tiOt m,y 134p tren troc ca thO I&ng qua c.c phCn kh ¢ chia tréc cho ®On chae cCn

13p mp kh«ng bp ving.

VN N ———

A \_ ﬂ/ Z e
) 8) ' Hx1-1h 8.5 —
Hxnh 8.4

80 cé ®bnh c,c tiOt m,y tran troc theo chiOu tréc théng ding vai tréc, gé,m/AEt
hxnh c«n blc, viBng chZn, ®ai éc hoAc 1%p b»ng ®¢é d«i v.v...Vai troc ( hxnh 8.4)
cd m/At ®pPnh vb vu gac Iin .®0 tidt my cé thO ti st vuo bO mAt ®bnh vb thx
b.n kYnh gac lin r cfa vai troc phfi nha h-n b .n kYnh R cfia tiOt m y ( hxnh 8.4a).

gac Iin chee vai tréc hoZc chae chuyOn tiOp c,c ®otn troc cd ®éng kYnh kh,c nhau,
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nan chO tlo vii b,n kYnh lin nhEt trong phtm vi ¢ thO, ®0 gifim bit tEp trung @ng
suEt. ngéi ta cRn lum gac Iin ca ding elYp hoZ&c lum géc Iin nh hxnh 8.4b, tr2n ®4
ca thdm rfinh vi3ng .

Ghbp b»ng mAt c«n théng ding trong tréng hip tfi trang ®éng ho&c va ®Ep.
80 gi+ khofing c,ch t-ng ®¢i gi+a hai tiOt m y, ®-n gifn nhEt Iu ding bic (hxnh 8.5),
®ai éc, vieng h-m, kOt hip ghPp b»ng ®¢ d«i théng ding ®0 cé ®bnh & I'n .

80 cé ®bnh c.c tidt m,y tran tréc theo ph-ng ph,p tiOp tuyOn (gi+ tiOt my
kh«ng xoay t-ng ®ei ®ei vii tréc ) théng ding then, then hoa hoZc ghbp b»ng ®é
®«i .

Vx troc chbu gng suEt thay ®aei cho nan troc théng hang do mai. Nh+ng vOt
ngt vx mai théng sinh ra & nh+ng ch¢ tEp trung @ng suEt nh chg thay ®aei ®éng
kYnh (vai tréc, gé ) chg ca r-nh then, rfinh lii ®, myi, chg ghBp b»ng ®¢ d«i v.v.cCn
ché y c,c biOn ph,p lum gifm tEp trung @ng suEt, vY dé nh t'ng b,n kYnh gac Iin
cfia vai troc, v.t mPp I¢ tran troc v.v.®@ei vii méi ghbp b»ng ®¢é d«i ¢ thO ding c.ch
v.t mPp may - hoZ&c t'ng ® mOm cfia mPp may -. VO c«ng nghO ding c¢.c ph-ng
ph.p I'n nBn, phun bi, thEm than, nit-, hoZEc xianua réi t«i, gia c«ng nh¥zn bO m/Et
troc v.v. ca thO nG©ng cao ®é bOn mai cha troc .

ll. VEt 1iOu chO t'o vp ¢ c d*ng h hang
l.1. VEt litu tréc :

VEt liOu ding ®0 chO tlo tréc cCn cd ®é bOn cao, Yt nhly vii tEp trung gng
suEt, ca thO nhiOt luyOn ®ic vu dO gia c«ng. thBp c,c bon vy thBp hip kim Iy
nh+ng vEt [iOu chii yOu ®0 chO tlo troc .

Nh+ng tré¢c chbu @ng suEt kh«ng lin 134m ®ic chO tlo b»ng thBp CT5 kh«ng
nhiOt luyOn. NOu yau cCu troc ca khf n'ng tfi t-ng ®ei cao thx ding thBp 35, 45,
50v.v. NhiOt luyOn, trong ®a thPp 45 ®ic ding nhiOu nhEt. Tréng hip chbu gng
suEt lin, lum viOc trong c.c m,y quan trang, tréc ®d-c chO tlo b»ng thBp 40X,
40XH, 40XH2MA, 30X CA v.v. NhiOt luyOn ho/Ec t«i bO mAt b»ng dRng ®iOn ca
tCnsecao.

8éi vii nh+ng tr6c quay nhanh, 134p e trit, ngang tré¢c ca ®é r¥n cao thx ding
thDBp 20, 20X thEm than réi t«i; nOu tréc chbu gng suEt lin, vEn téc rEt cao thx ding
thDp 12XH 3J1, 12X2H4A, 18XI'T thEm than, ho/&Ec thBp 38X2MIOA thEm nit- v
t«i .

CCn lu y r»>ng thBp hip kim nhiOt luyOn tuy ca ®é bOn v ®é r3n cao nhng
m« ®un ®un hai Iti hCu nh kh«ng kh,c c,c lo%i thbp c,c bon th«ng théng. Do ®&
nOu theo ®iOu kiOn ®é bOn ®O thiOt kO troc, kYch thic tréc b»ng thDp hip kim si
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t-ng ®ei nha, nhng troc ¢ thO kh«ng ®fi ®é cgng cCn thidt. MAEt kh ¢, thBp hip
kim kh, ®3t vu nhly vii tEp trung gng suEt. vx vEy ch@ khi npo thEt st cCn thiOt
( cCn gifm kYch thic vu khéi ling tréc, n©ng cao tYnh chéng mRn cfia ngang tréc...)
v xBt thEy ®é cang cCn thiOt cha troc VEn ®ic ®Tm bfo, thx mii ding thBp hip kim
®0 chO tto troc .
Khi chO tto tréc théng ding ph«i c,n hoZc phi rin, rEt Yt ding ph«i ®6c .

Bfing 8.1. Cho trb sé trung bxnh vO c- tYnh cfia mét sé m_c thBp ( li2n x« cd) chO
tlo trGc.

M.c thBp | 8&ng kYnh | 8é r3n ,HB | Giii htn bOn | Giii  htn | NhiOt luyOn
ph«i ( mm) vMPa Chﬂy ch
MPa
CT5 Dii 100 - 550 280 -
100-300 470 240
45 Dii 100 170-220 | 600 360 théng ho,
-nt- 190-240 750 450 t«i c¥i thiOn
-nt- 240-285 850 580 t«i c¥i thiOn
40X Dii 60 260-280 1000 800 t«i cfi
60-100 230-260 750 520
40XH Dii 100 250-280 850 600 t«i i thiOn
100-300 230-260 800 580
35X CA | Dii 30 310 1700 1350 t«i i thiOn
30-60 270-310 1000 900
20X Dii 60 200(%) 650 400 thEm than. t«i
12XH3A | Dii 40 300(%) 1000 800 thEm than , t«i
40-80 920 700 thEm than , t«i
18X T | Dii 40 300() 1000 800 thEm than , t«i
40-80 270(%) 950 750
cho thYch . trb sé ca dEu (*) ch@ ®é r3n trong lai ; ®é r3n bO m/Et cfia c.c m.c
thDp npy ®t ®ic 56 63 sau khi thEm than |, t«i v ram thEp .

lll.2. C,c d'ng hang tréc

Troc bb gfly hang théng Ip do mai. Nguy?n nh©n g-y tréc ca thO Iy :

- Troc théng xuy?n lum viOc qu, tfi, do khi thiOt kO kh«ng ® nh gi, ®6ng tYi
trdng t,c dong .

- Su tEp trung @ng suEt do kOt cEu g©y nan ( géc Iin, rnh then, I¢ v.v.), ho&Lc
do chEt Iing chO tto xEu ( vOt xic do gia c«ng xEu, ki thuEt nhiOt luyOn kPm v.v..).
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- S6 dong kh«ng ®ong ki thuEt ( e troc ®iOu ch@nh kh«ng ®6ng, khe h- cCn
thiOt qu, nha v.v..).

Tréng hip ding & trit, nOu tYnh to,n vu s6 déng sai, mpng dCu kh«ng hxnh
thunh ®ic, ngeng tréc ndng 12n nhiOu, 14t tréc bb mRn nhanh, bb dYnh ho/Ec bi xic,
kOt quy Iu tréc kh«ng Ipm viOc ®ic n+a .

8¢ cang uén chia troc ca Tnh héng lin ®0n su lpm vilc ciia c,c tiOt m.y truyOn
®éng v e troc. NOu troc bb vang nhiOu, khe hé gi+a ngcng tréc vp & trit thay
®aei, fnh héng truc tiOp ®On mung dCu b«i tr-n trong ae, ®ang théi ph, hang su
tiOp x6¢ chYnh x_c gi+a c,c tiOt m_y truyOn ®éng. Tréc chYnh cfia m.y c3%t kim loti
kh«ng ®fi ®é cang uén si fnh héng ®0On ®é chYnh x,c vu lum t'ng ®& nh.m cfia
bO m/Et gia c«ng .

Trong mét s& kOt cEu ca khi phTi htn chO biOn ding xo%n cfia troc ( vY dé nh
troc di chuyOn ciia c- cEu cCu I'n).

Troc cRn ca thO bb hang do dao ®éng ngang v dao ®éng xo¥%n. Do ®4 cé
nh+ng tréng hip phi kiOm nghiOm vO dao ®éng .

IV. TYnh s- bé ®éng kYnh troc
80 tYnh s- bé ®éng kYnh troc, ca thO ding c«ng thgc kiOm nghiOm. ThY do ®-
éng kYnh ®Cu vpo cfia hép gifm téc ®ic IEy b»ng 0.8 1,2 ®éng kYnh tréc ®éng
c- ®iOn. §éng kYnh troc bb dEn trong mg¢i cEp trong hép gifm téc ®ic IEy b»ng 0,3
0.35 khofing c,ch gi+a hai troc. Khi kh«ng cé c«ng thgc thiic nghiOm thYch hip, ®-
éng kYnh tréc ®ic ®Pnh s- bé theo m« men xo%n. Sé dU tYnh theo m« men xo%n

vx 16¢c npy chiOu dpi tréc cha ®ic x,c ®Pnh, do ®& cha txm ®ic m« men uén.

6
Dii t,c déng cfia m« men xo%n T ﬂNmm trong tréc sinh ra gng

n

T T

. . T
SUEt xo0%n W, 0.2d°

Trong ®a : Wo- m«men cin xo%n cfia troc

. ¢ A x T
d- ®éng kYnh troc, mm. Theo ®iOu kiOn 024" ,MPa
TYnh ®ic ®éng kYnh troc
6
g T Jessaoc 1)
0,2 02 n
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Trong ®a: - c«ng suEt truyOn qua troc. kW ; [ ] - sng suEt xo%n cho phBp; n-
sé vi3ng quay trong 1 phot cfia troc, vg/ph.

td c«ng thac (8-1) ta ca d C3\/:mm,
n

. X oy A /9,55.106
vii C - hO sé tYnh to,n . ph6 thuéc [ 1C 3 o2

vx khi tYnh ®éng kYnh tréc kh«ng nh3c ®0n gng suEt uén, cho n2n ®0O bi 14,
ph{i IEy [ ] thEp xuéng kh, nhiOu. 80 ®Pnh ®éng kYnh ®Cu troc vuo hép gifm tec,
vEt liOu lum tréc Ip thBp 35, 40, 45, ho/Ec CT5, cathOIEy[] 20 30 MPa hoZ&c
C 130 120.

Khi tYnh ®éng kYnh tii tiOt diOn nguy hiOm cfia tréc trong hép gifm téc , ca thO
Ey[] 12 15N/mm2ho&EcC 160 150 . ®¢i vii c,c tréc truyOn chung ca
thOIEyC 130 110.

V. TYnh gCn ®6ng.

- Sau khi txm ®ic s- bé déng kYnh tréc, tiOn hunh ®pnh kOt cEu v c.c kYch
thic cia troc, cd xbt ®0n ¢,c VEn ®O 134p, th,0, cé ®bnh v ®bnh vb ¢ c tidt my
tran tréc v.v..

- 8bnh vb trY cfia tréc v ¢,c vb trY ®/Et lic. Tran thuc tO lic ph©n bé tran chiOu
dui may - , @, nhng ®O ®-n gifn ta coi nh luc tEp trung .khi tréc 1%p tren e trit,
nOu chiOu dui e kh«ng lin 13%m ph{n luc ®ic coi nh ®/Ft gi+a a, nOu chiOu dpi &
lin vu & kh«ng tu lua thx phin luc coi nh ®4t c,ch mot trong cfia e khofing 1/3-1/4
chiOu dpi @. Luc t,c dong [2n b,nh r'ng ®/t tii t©m “n khip v coi nh tEp trung tti
®iOm gi+a chiOu réng b_nh r'ng. VY dé tréng hip tréc ra cfia hép gifm téc nh hxnh
8.1, tr6c chbu luc vi3ng F:. Luc dac tréc F,, luc hing tOm F,, vii m«men xo%n T qua
khip néi. Ngoui ra tréc cRn chbu tfi trang phd Fx do st ph©n bé kh«ng ®Ou c_c luc
t.c dong I2n c.c phCn td cfia khip néi. Trong tYnh to,n troc ca thO IEy gCn ®6ng Fy

(0,2 0,5)F; F:- Luc v3ng trong khip néi .®ei vii c,c Hxnh 8.6, hép gifm téc tidu
chuEn ca thO IEy trb sé luc khipnéi F« (4  6) T ; Fx tYnh b»ng (N) ; m«men
xo%n T - (N.mm). Ph-ng chiOu luc Fx ®ic chan gng vii tréng hip bEt Iii nhEt : lum
t'ng @ng suEt uén do c,c luc kh,c g©y nén ®&i vii troc .

Ph©n tYch luc t,c dong I2n tréc, tYnh phn Ioc vu vi biOu ®& m« men uén. NOu
luc n»m trong c,c mAt ph¥ng kh_c nhau thx ph©n tYch chéng ra c,c thunh phCn
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n»m trong m/Et ph¥ang ®gng v mAt ph¥ng ngang, v tYnh c¢,c phfn luc trong c,c
m/Et phvang npy. VI c.c biOu ®& m« men uén trong mAt ph¥ang ®gng, mAt
ph¥ng ngang v biOu ®& m« men xo%n.

Tr2n hxnh 8.6 trxnh by s- ®a c,c luc t,c dong [2n troc ( tréc 2 trong hxnh 8.1) v
c,c biOu ® m« men. C.c luc F; vu Fy t,c dong trong mAt phvang ngang; c,c luc Fa
vy F, t,c dong trong c,c mAt ph¥ng ®gng. C,c m« men t,c dong I2n troc: T= 0,5
F..d; vu Ma = 0,5 F, d: ; d1- ®éng kYnh vR3ng chia cfia b_nh r'ng. Theo c.c biOu ®a
tran hxnh 8.6¢ v d cé thO txm ®ic m« men uén taeng tli bEt ki tiOt didn npo cha

troc. vY do tli tidt didn I-1 trb sé m« men uén

2 2
M \/F,@ ML E“—b F<
1 1 1 I
A
f =T
FK
2 A Z y B X2 /
.
A Ve y 7
P=4 b Pad
4 _
-
"i’zf % '52
A fr
\ A k_?" é :t\.
‘K
b
C)4 /t{?é Ff“?"
Z
\
L M—é
4 az
0/)1 /:'&'6
£z
\ -
’2%”- T
) a
Hxnh 8.6

VI. KiOm nghiOm tréc.
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Dii t,c dong cfia gng suEt uén vy @ng suEt xo%n tréc bb hang vx mai. Do ®3a
cCn tiOn hunh kiOm nghiOm troc vO ®é bOn méi theo hO sé an topn. @ng suEt uén
trong tréc thay ®aei theo chu ki ®eéi xgng. gng suEt xo¥%n ®ic coi Iy thay ®zaei theo
chu trxnh mich ®éng ®ei vii tréc quay mét chiOu vii chu trxnh ®g@i xgng nOu tréc
quay hai chiOu.

TiOn hunh kiOm nghiOm hO sé an topn ciia troc tti mét seé tiOt diOn nguy hiOm (
tiOt diOn ca trb sé m« men uén v m« men xo%n lin, ca tEp trung @ng suEt lin
ho/Ec ci ®éng kYnh t-ng ®&i nha nhng chbPu m« men t-ng ®eéi lin hoEc ca ®éng
kYnh t-ng ®&i nha nhng chbu m« men t-ng ®¢&i lin v.v..).

T c,c tiOt diOn troc chbu gng suEt uén v gng suEt xo%n hO sé an topn s phfi
thflo m-n ®iOu kiOn :

S ) (8-3)

Trong ®a: [s]=1,5 2 -hO sé an toun ph{i ®t ®ic; khi cCn t'ng ®é ceng IEy
[s]=2,5 3vunhvEy cathO kh«ng cCn tYnh ®é cang cfia troc;

s -hO sé an toun ch@ xbt rigng @ng suEt uén

k (8-4)

a Cm

k | (8-5)

Trong c,c c«ng thgc tren:
a1 VUL 1 - Gifi htn mai uén v mai xo%n trong chu ki ®ei xgng ciia mEu nhvsn
®éng kYnh 7 10 mm ; c& thO tra trong c,c tui liOu ho4c IEy gCn ®6ng theo c,c
c«ng thac
. 040 045 ,; , 023 028 ,;
a VI a- Bi®n ®é gng suEt uén vy @ng suEt xo%n trong tiOt diOn troc;
m VIl m - @Ng SUEt uén vy @ng suEt xo%n trung bxnh.
gng suEt uén ®ic xem nh thay ®zei theo chu trxnh ®e¢i xgng ( ba qua gng suEt

kbo hoZc nbn do luc dac tréc gOy n2n ), do ®a
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M
0 . e o 8-6
W (8-6)

@ng suEt xo%n ®ic coi nh thay ®aei theo chu trxnh mich ®éng ( khi tréc quay

m

mét chiOu )
0,5T

(8-7)

W vt W - M« men cfn uén v cfin xo%n ciia chi tiOt troc; ®ei vii tidt didn trRn ®-
éng kYnhd

d? d?
= oww
32 H % 16

8éj vii troc ca tidt diOn tréc ca rfnh then,

d* bt;d t° W d* bt d t,°
32 2d ° 16 2d
t1 - ChiOu s©u r{inh then ; b - ChiOu réng then.

®gi vii troc raeng , ®éng kYnh trong d, ®éng kYnh ngopi d

w

W 1 *d’ W, 1 *d’
32 16
vii =d/d
v - hO sé xbt ®0n nh héng ciia gng suEt trung bxnh ®On ®é bOn mai;
cé thO IEy 0,10 vu 0,05 ®ei vii thBp c,c bon; 0,15 vu
0,10 ®ei vii thbp hip kim .
vl - hO sé xbt ®0n nh héng cfia kYch thic tiOt diOn troc ®0On ®é bOn mai
tra bfing 8.2 (®éi vii c,c tréc b»ng thbp ).
Bfng 8.2. HO sé kYch thic

hO ®éng kYnh tréc , mm
sé 15 20 30 40 50 70 100 200
kYch
thic

0,9 0.9 0,8 0,8 0,8 0,7 0,7 0,6

0,8 0,8 0.7 0,7 0,7 0,6 0,5 0,5
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|7 |3 |7 |3 [0 |5 19 |2 |

k vk -hO sé tEp trung @ng suEt thuc tO khi uén v khi xo%n ( bfng 8.3, Ky
hiOu c,c kYch thic xem hxnh 8.7)

NN
= .
—
%d 1“% %
A
Bfng 8.3. HO sé tEp g 7Hx”h trung ong suEt thuc tO
k, k
Chee tEp trung @ng SsuEt K | &
khi ,, MPa
700 1000 700 1000
Géaclin (D/d=1,25 2):
r/d = 0,02 2,50 3,50 1,80 2,10
r/d = 0,06 1.85 2,00 1,40 1,53
r/d =0,10 1,60 1,64 1,25 1,35
Lc ngang:d0/d =11,90 2,00 1,75 |2,00
0,05 0,025
r-nh vidng (t=r) :
r/d = 0,02 1,90 2,35 | 1,40 1,70
r/d = 0,06 1,80 2,00 | 1,35 1,65
r/d =0,10 1,70 1,85 [ 1,25 1,50
R-nh then 1,75 2,00 1,50 1,90
Ren troc vYt 2,30 2,50 1,70 1,90

NOu tii tiOt diOn troc vda ca tEp trung gng suEt do hxnh ding kOt cEu tréc vba
do bO m/Et kh«ng nh¥sn ( so vii bO mAEt ®ic mui ), hO sé tEp trung gng suEt teeng
hip ®ic IEy b»ng k + k' -1 ho&c k +k '-1trong ®a k 'vp k - hO sé tEp trung gng
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suEt do bO m/Et kh«ng nh¥n gOy n2n, tra bfing 8.4. Tréng hip tréc ®ic t'ng bOn bO

m/Et thx kh«ng xBt ®0n k vk 'nghUa IplIEy k =k =1.

Bfng 8.4. HO seé tEp trung ong suEt k ', k' do bO m/Et kh«ng nh¥sn

C.ch gia c«ng vu ® nh.m bO HO sé k' =k 'khi , MPa
mAEt 500 70 90 120
0 0 0
Mui (cEp 9,10)Ra 0,32 0,16 1 1 1 1
TiOn (cEp 6,7,8)Ra 2,5 0,63 1,05 1,1 1,15 |1,25
Clo (cEp3,45)Rz80 20 1,20 1,1 1,35 | 1,50
BO m/t kh«ng gia c«ng 1,35 1,50 1,70 |220

Ngéi ta cong ba qua kh«ng xBt ®0n ¢,c hO sé k vp k ®gi vii ¢,c bO m/Et 1%p

ghbp vii b,nh ®ai, b,nh r'ng, v.v..TG sé k /

v k/  ®éi vii c,c chae 13%p ghbp tréc

vii c,c tiOt m_y tran troc, cho trong bfing 8.5, phé thuéc kiOu 1%p, ®éng kYnh vy giii

hin bOn cfia troc.

BYng 8.5. Cctrbsé k/ vuk/ ciatréc tli chae I134p ghbp

8éng |KiOuldap |Trbse k/ khi , MPa Trbsé k/ khi », MPa
v 500 700 900 |1200 |500 | 700 900 | 1200

kYnh

tréc d,

mm

30 H7/r6 2,5 3,0 3,5 425 (1,9 2,2 2,5 3,0
H7/k6 19 2,25 | 2,6 3,2 155 |1,65 |20 2,3
H7/h6 1,6 1,95 (2,3 2,75 11,4 1,4 1,8 2,1

50 H7/r6 3,05 (3,65 |4,3 52 2,25 | 2,6 31 3,6
H7/k6 2,3 2,75 |3,2 3,9 1,9 1,25 |25 2,8
H7/h6 2,0 2,4 2,8 3,4 1,6 1,85 2,1 2,4

100 H7/r6 3,3 395 |4,6 5,6 2,4 2,8 3,2 3,8
H7/k6 2,45 |1 2,95 |3,45 (4,2 1,9 2,2 2,5 2,9
H7/h6 2,15 | 255 | 3,0 3,6 1,7 195 |22 2,6

- hO sé t'ng bOn bO m/Et troc: (bfing 8.6). nOu kh«ng ding c,c ph-ng ph,p t'ng

bOn bO m/Et tréc thx

=1.

B1ng 8.6. HO sé& t'ng bOn bO m/Et troc

Ph-ng

ph.p ]

Giii

hn |

HO sé t'ng bOn bO m/At
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t'ng bOn bO m/Et | bOn trong lai Troc nh¥sn Troc ca tEp trung eng
troc » MPa suEt
K 15 [k =18 2
T«i b»ng dRng |  600-800 1,5-1,7 1,6-1,7 2,4-2,8
®iOn 800-1000 1,3-15 - -
TCn sé cao 900-1200 1,1-1,2 1,5-1,7 1,7-21
ThEm nit- 600-1500 1,1-1,2 1,5-1,6 1,7-2,1
Phun bi - 1,1-1,3 1,3-1,5 1,8-2,0
L'n nBn

NOu hO sé an toun s ciia troc nha h-n [s] thx phfi t'ng ®éng kYnh tréc ho/Ec
chon vEt liOu ca ®é bOn cao h-n ( so vii VEt liOu ®f chéan ) ®O Ium trdc. ngic It
nOu hO sé an topn s qu, lin so vii [s], nghUa Ip troc lum viOc qu, thda an topn, cong
cCn gifm bit ®éng kYnh tréc hoZ&c chan vEt liOu ca ®é bOn thEp h-n .
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Bpi 09
ae trit
I. C«ng d6éng, ph©n lo*i vy ph'm vi s6 déng e trit.
.1. C«ng dOng ae trit:

& troc ®ic ding ®O ®i chi tiOt m,y quay. e troc chbu t,c déng cfia ¢ c lic @At
tran troc v truyOn ¢, c l0c vpo th©n m,y, bO m.y. Nhé ca e troc, troc ca vb trY nhEt

®Pnh trong m,y, v quay tu do trong mét ®éng tOm ®- ®pbnh.
1.2. Ph©n lo*i.

Theo ding ma s.t trong ae, chia ra: @& ma s.t trit, gai t3%t Iy ee trit vu se ma s,t I'n,
gdai t34t Iy ae I'n.

Ph©n loti theo ph-ng luc t,c dong I?n ae: & chbu luc hing tOm géi Iy e ®i, &
chbu luc dac troc gai Iy @ chZn, & chbu ®ang théi hai ltic hing tOm vy luc déac tréc
gdi ln ee ®i chAn.

& trit ca c,c bO m/t lum viOc |p mAt trd, mAEt phvang, mAt c«n ho&c mAt
cCu (hxnh 9.1 a, b, ¢, d). Hxnh (9.2) trxnh bpy kOt cEu cfia mét a trit ®-n gifn,
g&m th©n & 1, lat @& 2, r-nh ®Cu 3. L&t @ Iu bé phEn chfi yOu ciia a. L&t & ®ic

[ R i r\ A A A i - .L¢.|.|=|

Jr—— il

Hxnh 9.2

1.3. Ph1m Vi s (%1 hg ae trit.

HiOn nay trong ngunh chO tto m.y ae trit ding Yt h-n & I'n. Tuy nhi®n trong c.c
tréng hip sau ®©y, ding ae trit ca nhiOu u viOt h-n:

- Khi tréc quay vii VEn téc cao, nOu ding & I'n, tuzei tha cfia a (sé gié lum vibc
cho tii khi hang) sl thEp.

- Khi y2u cCu ph-ng cfia tréc phfi rEt chYnh x_c. a trit Yt chi tiOt n2n dO chO tlo

h-n.
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- Troc ca ®éng kYnh kh, lin (®éng kYnh 1 mbt), trong tréng hip nuy phfi td
chO tto rEt kha khn.

- Khi cCn phf{i ding & ghbp ®0 dO 134p, th,o(troc khudu).

- Khi @ lpm viOc trong ®iOu kiOn ®4c bilt (trong nic, trong c.c m«i tréng 'n
mRn v, v. . .) vx cd thO chO tlo & trit b»ng nh+ng vEt liOu nh cao su, chEt dio v,
v. . . thYch hip vii m«i tréng.

- Khi ca tfi trang va ®Ep v dao ®éng ee trit lum viOc tét nhé ca kh{ n"'ng gifm
chEn cfia mung dCu.

- Trong c,c c— cEu cé vEn téc thEp, kh«ng quan trang, rl tiOn.
Il. Ma s,t vp b«i tr=n ae trit.
I.1.C,c d'ng ma s.t.

Ma st v b«i tr-n cd t.c déong quyOt ®Pnh khf n'ng lum viOc ciia e trit. NOu
c«ng SUEt mEt m.t do ma st qu, lin nhiOt sinh ra nhiOu, ca thO gy hiOn ting
dYnh a vp ngeng troc. MAEt kh,c vx cé trit t-ng ®ei gioa lat & vu ngeng troc, nOu
b«i tr-=n kh«ng tét, ngeng troc vy 1at & sl bb mBn nhanh. 80 gifm ma s,t vu myi
mMi3n cCn b«i tr-n ee.

Tul theo ®iOu kiOn b«i tr-n g, ci c,c ding ma s,t: it, nda it, nda kh« v kh.

- Ma st it: ma st it sinh ra khi bO m/ZEt nggng troc v @ ®ic ng'n ¢,ch béi lip b«i
tr-n, cA chiOu duy lin h-n taeng sé ®& mEp m«
bO m/Et (hxnh 9.3)

h  Rza+Rz (9.1)

Nhé cé lip dCu ng'n c,ch nggng tréc v lat

@& kh«ng troc tiOp tiOp x6c vii nhau do da
kh«ng bb mui mRn. ChuyOn ®éng t-ng ®ei
gi+a ngegng tréc vy lat @ bb cfn béi néi ma st
ciia lip b«i tr-n. HO sé ma st it khofing 0,001
0,008.

- Ma st noa it: Khi ®Ou kiOn (9.1) kh«ng ®ic thda m-n thx cid ma st nda it. Trb

sé hO sé ma s,t nda it kheng nh+ng pho thuéc chEt Iing dCu b«i tr-n mu cRn pho
thuéc vEt liOu bO mAt ngeng tréc v lat ae. HO sé ma st ca trb sé vpo khofing td
0,01 ®0n 0,1.

Khi lum viOc trong ch® ®é b«i tr-n ma st néa it ngeng troc vy It se bb mpi

mfin.
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- Ma st kh« v nda kh«: Xy ra khi c,c bO mZEt kh«ng ®ic b«i tr-n. ma st kh« I
ma s,t gida c.c bO m/Et tuyOt ®eéi stch truc tiOp tiOp xoc vii nhau. HO sé ma st
kh« théng ln 0,4 1.

Ma st gi+a c,c bO mAt c& mung hEp thé khi chong truc tiOp tiOp x6c¢ nhau géi
lu ma s,t nda kh«. HO sé ma s,t nda kh« vpo khofing 0,1 0,3. Khi ma s,t nda kh«
(hoZc kh«) ¢.c bO mAt bb mpi mRn nhanh. Nh vEy ee trit lum viOc tét nhEt khi ®ic

b«i tr-n ma st it.
Il.2. C,c ph-ng ph,p b«i tran.

80 thuc hiOn chO ®é b«i tr-n ma st it c& thO ding ¢,c ph-ng ph,p:

- B«i tr=n thu@ tUnh: b-m vpo e dCu ci ,p suEt cao, ®i ®O n©ng ngeng troc.
Ph-ng ph,p npy ®Ri hai ca thiOt bb nbn vu dEn dCu phgc tip.

- B«i tr=n thull ®éng: tto nh+ng ®iOu kiOn nhEt ®@Pnh ®O dCu theo nggng troc
vuo khe hé gy n2n p suEt thul ®éng cOn bx»ng vii tfi trang ngopi. Ph-ng ph,p b«i
tr-n thudl ®éng ®ic ding nhiOu h-n.

*Nguy?n ly b«i tr-n thuQi ®éng:

Gif thiOt ca hai tEm ph¥ng 1 vu 2 nghi®ng vii nhau mét gac npo ®a, chuyOn
®éng vii vEn téc t-ng ®ei V ( hxnh 9.4 ). Lip b«i tr-n n»m gi+a hai tEm c& ®¢ nhit
®éng luc pl. Khi tEm 1 chuyOn ®éng so vii tEm 2, lip dCu dYnh vuo bO m/Et tEm
bb kbo theo v nhé ca ®é nhit, c,c lip dCu & phYa dii cong chuyOn ®éng theo, dCu
bb d&n vuo phCn hNp cfia khe hé v bb nbn 1% tlo n2n ,p suEt. Su thay ®eei ,p
suEt trong lip dCu n»m gi+a hai tEm ®ic x,c ®Pnh theo ph-ng trxnh ROyn«n

dp h h
1 6 v m
p PE (9.2)

X

Trong ®4 hy, - Trb sé khofng hé tii tiOt didn chbu p suEt lin nhEt. h- trp sé
khofing hé t2i tiOt diOn c& to! ®é x. XPbt phCn té dCu ca kYch thic dx.dy.1. Troc X ®-
ic IEy theo ph-ng cfia chuyOn ®éng , tréc y vu«ng gac vii tréc X.vx ca chuyOn ®éng t-ng

®e&i gi+a c,c lip dCu trong khe hé n2n sinh ra luc cqn trit .Theo ®Pnh IuEt niut-n ltc

dv

X

d

y

cqIn trit tran mét ®-n vb diOn tYch : (9.3)

T8 ®iOu kiOn cOn b»ng cfia ph©n té ®ang xBt ( hxnh 9-4) ta ca :

dp d . dVx 1 dp
—— - .Do®a cathO viOt : 7 T (9.4)

d, d, d, d

X
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Gifli ph-ng trxnh (9.4) ch6 y ®0n ¢,c ®iOu kiOn bian: T bO mAt ®gng yan
y=0 ,Vx=0 v tt bO mAt tEm chuyOn ®éng y=h , Vx=V, txm ®ic vEn téc (theo ph-
-ng x ) cfia lip dEn ca tung ®é y .

y Y dp
A h =
. Y ho (9.5)

X

vx=V

ThO tYch dCu chfly qua khofng hé ca chiOu cao h vu chiOu réng b»ng 1 ®-n
vp trong théi gian 1 gi©y .

- va, W B
0 ’ 2 12 d

X

Gif thiOt r»ng dRng dCu lien tdc .Do @4 thO tYch dCu chfy qua khofing hé h vu

~ . )
khofing hé hm(tti tiOt diOn ca p=pmaxvp d_p 0 ) trong théi gian 1 gi©y Iu b»ng

nhau: P P,

WV B dp Y
T2 12 d 2

X

q (9.6)

dp h h
S®Irdras — 6V m
To®arora.d e

X

84 thpb biOn thian p suEt (d) trong lip dCu hxnh (9.4). .p suEt dCu tli c6a vpo v

coa ra b»ng kh«ng. .p suEt cuc ®%i tii tidt diOn ca h (ﬂ-:r“\
. dp L//BF{%“

= hm, l6¢c npy d_x =0. / : f\\

.p suEt trong lip dCu t'ng I2n cung nhanh khf X&Z : o D)\J
n'ng tYi cfia lip dCu cung lin, khi ®é nhit p1 vu VEn BN 227727757 rs vy, o
téc V cung lin. Td ®©y ta rot ra nh+ng ®iOu kiOn < 2
chii yOu ®O tlo nn ma st it b»ng ¢ ch b«i tr-n thud mg;t)_‘f’y -
®éng:

- Gi+a hai bO mAt trit phfi tto khe hé hxnh Hyxnh 9.4.

ch@m.

- DCu phfi ca& ®é nhit nhEt ®Pnh vy li2n tdc chfy vuo khe hé.

- VEn téc t-ng ®ei gi+a hai bO m/Et trit phTi c& ph-ng chiOu thYch hip vu trp
sé ®f lin ®0 ,p suEt sinh ra trong lip dCu ca ®f kh{ n'ng cOn b»ng vii t1i trang
NQOWI.



Il. KOt cEu e trit vp vEL liQu lat ee.
a chii yOu gam th©n ee, |4t se, ngopi ra ca bé phEn cho dCu v bé phEn bfo vO.
Thon a cé thO chO tlo b»ng e nguy?n hoc s ghbp. @& nguy?n chO tlo ®-n

gifn, ca ®é cang lin h-n g ghBp hxnh (9.5). & nguy?n ¢ c,c nhic ®IOm sau:

- Khi khe hé gi+a nggng tréc v e qu, lin do mRn kh«ng l
thO ®iOu ch@nh ®O gifm khe hé ®ic. _ -
- Nggng troc ch@ ca thO 134p td ngopi mot vpo, nen khi \

troc ca ®éng kYnh lin kha I13ap ghbp.
lll.1. ae trit nguy?n.

a& nguy?n ch@ ®ic ding trong c,c my lum viOc gi.n —
®o'n, VEn téc thEp, tYi trang nha nh té, m y tréc quay tay.
lll.2. s trit ghbp.

@ ghbp kh3c phoc ®ic nhic ®Om vu hin chO trén nen
13%p ghBp dO vu ca thO ®iOu ch@nh ®ic khe hé khi @& b mRn Yt. ThOn @& ®ic chO

tlo b»ng hai ndéa: n¥p vp ®O, 1at cong gdm hai nda. DCu b«i tr-n chfy theo I¢ xuy2n

Hxnh 9.5

qua n¥p vpo noa tran ciia @ rai theo c,c r-nh dac ph©n bé ®Ou tr2n suét chiOu dyi
ngeng troc. N3ap ®ic 134p viuo ®0 b»ng bu l«ng hoZEc vYt cEy. (9.6)

L&t ae: bO mAt ee tiOp xo6c vii ngeng troc phYi lum b»ng VEL liOu ca hO sé ma
s,t thEp, théng Ip kim loi mpu ®34t tion v hiOm. 80 tiOt kiOm kim loti mpu ta ding
|at se. Lat e trong & nguy?n ca dng hxnh éng tr3n, trong s ghbp Ium b»ng hai nda
hxnh (9.7) a,b.

a2

2.
= oo

N

\ ......

Hxnh
9.6

l11.3. VEt liOu lat ee.
VEt liOu 4t e ph{i tho- m-n c,c y2u cCu chii yOu sau ®0y.

- HO sé ma s,t thEp.
- C& khY n"ng gifm mRBn vu chéng dYnh.
- DEn nhiOt tét v hO sé gifin né thEp.

- C4 ®f ®¢é bOn.
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Ca thO chia vEt liOu It ae thunh ba loti.

- VEt liOu kim loti.

- VEt [iOu gém (VEt liOu thizu kOt).

- VEt liOu kh«ng kim loti.

Trong ch-ng trxnh nuy ta ch@ nghi@n cau vEt liOu kim loti. nd ca nh+ng VvEt liOu
sau ®©y: Babit, 8ang thanh, Hip kim nh«m. v, v . .

a. Babit. Ly hip kim c& thunh phCn chii yOu Ip thiOc ho&c chx tto thunh mét
nOn mOm cé xen ki hit r3n antimon, ®ang, niken hoZ&c cadmi v, v. . . Babit Ip lo?i
vEt liOu gifm ma s,t, gifm mRn v chéng dYnh rEt tét. Tuy nhin c- tYnh thEp n2n
ch@ ding ®O tr.ng mét lip mang [2n cc vEt liOu ca c- tYnh cao h-n.

b. 8&ng thanh. Khi vEn téc cao, ,p suEt cao (®0On 20MPa) ti trang thay ®aei
(nh ®éng c- ®ét trong), théng ding ®ang thanh lum lat se. Ding ®ang thanh Ium lat
& ngang troc phfi t«i.

c. Hip kim nh«m. Hip kim nh«m cong ca hO sé ma st thEp dEn nhiOt v chéng
mf3n tét, nhng khi lum viOc vii VEN téc cao thx kh n"ng chéng xic kbm, hO sé gifn
né vx nhiOt t-ng ®éi cao.

IV. Ph=ng ph,p bfo quin ee trit.

IV.1. MBn. L&t e&e vy ngang tréc bP mR3n khi trong s kh«ng hxnh thunh ®ic
mung dCu bi tr-n. §&i vii ¢.c e ®ic tYnh to,n ®Tm bfo b«i tr-n ma s,t it, mRn ch@
xfly ra khi ®&ng m,y mé& m.y. Vx l6¢c ngy VEn téc cha ®f ®O tlo thunh lip b«i tr-n
thul ®éng.

IV.2. DYnh. HiOn t-ng dYnh ch@ x{y ra khi nhiOt ®é v ,p suEt coc bé trong e
qu, lin, lip dCu b«i tr-n kh«ng hxnh thunh.

IV.3. Mai r¢. Lip bO m/Et I4t & khi chbu tfi trdng ®éng lin ¢ hang vx mai: lat ae
trong c,c c- cEu pitt«ng, ¢,c m.y chbu va ®Ep vu rung ®éng v,v. . .
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Bpi 10
&eln
I. CEu t'o vp ph©n loti e I'n.
l.1. CEu t'o & I'n:
Trong @ I'n, tfi trAng t6 troc tric khi truyOn
®0n geéi troc phYi qua c.c con I'n (bi ho/Ec ®0da).
Nhé ca con I'n cho n?n ma st sinh ra trong & Ip

mas,tin.

@& I'n cad bén bé phEn chYnh (Hxnh 10.1): Hxnh10.1 Hxnh10.2
vi3ng ngopi 1, v3ng trong 2, con I'n 3, gi+a c¢,c con I'n ca vi3ng c,ch 4.

V3ng trong vu vi3ng ngoui théng ca r-nh, vRBng trong I1%p vii ngang tréc, vi3ng
ngoui 1%p vii gei tréc (th©n m.y, va m,y). Théng ch@ vl3ing trong quay cing vii troc,
c3n v3ng ngoui ®@ng y2n, nhng cong ca khi vi3ng ngopi cing quay vii gei tréc cl3n
vl3ng trong ®@ng y2n cing vii tréc (nh e I'n cfia b,nh « t«).

Con I'n ca thO Iy bi ho&c ®da, I'n tran r-nh I'n. R-nh ca t,c dong gifm bit @ng
suEt tiOp x6c¢ ciia bi, hin chO bi di ®éng dac troc v do ®& ae ca thO chbu ®ic mét
Yt ti trang dac troc. §O tr.nh ma s,t trit, b,n kYnh cong cfia r-nh ph{i lin h-n b,n
kYnh cfia bi.

VRng c,ch gi+ cho hai con I'n kO nhau ¢,ch nhau mét khofng nhEt ®bnh, nOu
kh«ng, chong ca thO tiOp xéc nhau (Hxnh 10.2) v & ®iOm tiOp x6¢ chuyOn ®éng
cfia hai con I'n ngic chiOu nhau, do ®a vEn téc ma st gEp hai ICn vEn téc vRng
cAa con I'n sl lum cho con I'n bb mRBn rEt nhanh, mAt kh ¢ g lum viOc si &n nhiOu.
80 gifm bit mpi mRn con I'n, vRng ¢ ch nn lum b»ng VEt liOu t-ng ®&i mOm.

Th«ng théng con I'n ca c,c loti sau: bi (hxnh 10.3a), ®da trd ng%n (hxnh 10.3b),
®0a tré dui (hxnh 10.3c), ®0a c«n (hxnh10.3d), ®da hxnh treng ®éi xgng (hxnh
10.3®), ®0a hxnh treng kh«ng ®éi xgng (hxnh 10.3e), ®0a kim (hxnh 10.3g), ®0a
xo0%n (hxnh 10.3h).

(9 3 =3
L 8) < )
1
O D =z
7 2) 9) A)

Hxnh 10.3
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I.2. Ph©n lo'i & I'n.

Theo hxnh dng con I'n, c& thO chia @ thunh hai loti: @ bi (hxnh10.4) vy se ®da
(hxnh10.5).

Theo kh{ n"ng chbu luc & I'n ®ic chia ra:

- & ®i: ch@ chbu luc hing t©m mpu kh«ng chbu hoZc ch@ chbu ®ic phCn nha
luc dac troc (hxnhl10.4a, b vu hxnh10.5a, b, c, e).

- & ®i chZ&n: chbu ®ic ¢ luc hing tOm v luc dac tréc (hxnh10.4®).

- @ ch/En ®i: chbu luc dac tréc ®ang théi chbu ®ic mét Yt luc hing tOm
(hxnh10.4e vy hxnh10.4®).

- & ch/Z&n: ch@ chbu luc dac trdc mu kh«ng chbu luc hing tOom (hxnh10.4e vu
hxnh10.5®).

7
2 ) o PP
.‘l \" | | :
N 4/&71,5'
L] o
4 ) ) & e)
Hinh116.5

Khi ®&ng tOm ciia gei troc vu ®éng tOm cfia tréc I0ch nhau mét gac npo ®43,
ding e I'n td lua ca thO ®m bfo cho troc v & I'n lum viOc bxnh théng. e I'n
kh«ng tu lba ch@ ding khi ®é IOch gi+a troc vu gei troc rEt nha. é @ I'n tu lba ca
m/Et trong ciia vBng ngopi Ip mAEt I[am hxnh cCu, t©m hxnh cCu tring vii ®Om
gi+a chiOu réng @ vu n»m tran ®éng tOm cfia @, do ®4 a I'n tu lua cRn ®ic gai Iy
& I'n IBng cCu (hxnh10.4b vu hxnh10.5b).

Theo sé d-y con I'n trong @ c& thO chia ra : & métd-y vu @ hai d-y, bén d-y v,v..
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Theo ci ®éng kYnh ngoyi ciia 2 I'n (vii cing ®éng kYnh trong) chia ra c,c loti: &
I'n ci ®4c bidt nhN, nhN, trung bxnh vu n&Eng. Theo ci chiOu réng, @ I'n ®ic chia
ra: & hNp, e bxnh théng, @ réng vu a rEt réng. Tr2n hxnh10.6 trxnh bpy s- ®a

’”’5’ 7 Wt
3 7 700
Dr_j 6‘ N 270\ 3000
E ][][ ] a J 5_, - 5" 50\ p000
‘E Z:h 7 7 vi o 100\ 1000
2

UDuuuu cEel=

D H g B S g bt Zpe 725577 g
kYch Hxnh Hxnh
thic 10.6 10.7 c,c ci a&: a) ®Z&c hiOt

nhN; b) nhN; ¢) nhN réng; d) trung bxnh; ®) trung bxnh réng; e) n&ng. Théng
ding e bxnh théng ci nhN vp ci trung bxnh.

C,c e thuéc c,c ot kh,c nhau v ci kh,c nhau thx kh{ n"ng tfi vi khf n"ng Ium
viOc vii VEn téc cao cong kh,c nhau. Tran c- sé hxnh 10.7 cho thEy so s,nh vO khéi
ling m (1), khY n"ng ti ®éng C (2) vu se quay tii hn n (3) cfa c,c ci & bi vu & ®da
®éng kYnh d=80 mm. & ci n/&Eng ca kYch thic khu«n khee lin h-n, kh{ n"ng lum
viOc vii VEn téc cao kPm h-n nhng ca kh n"ng tfi cao h-n so vii c,c ci kh_c.

Il. u, nhic ®iOm cia ze I'n.
I.1. u ®iOm:

- HO sé ma s,t nha ( vuo khofng 0,0012 0,0035 ®gi vii & bi vu 0,002 0,006
®ei vii @& ®da), m« men cfn sinh ra khi mé m_y cong Yt h-n so vii e trit; do ®a ding
a I'n hiOu suEt cfia m,y t'ng 2n v nhiOt sinh ra t-ng ®eéi Yt. Ngopi ra hO sé ma st
t-ng ®¢&i &n ®Pnh (Yt chbu fnh héng cfia vEn téc) cho n2n ca thO ding & I'n lum
viOc vii vEn téc rEt thEp.

- Ch"'m s&c v b«i tr=n ®-n gifn, Yt tén vEt liOu b«i tr-n, c& thO ding mi b« tr-n.

- KYch thic chiOu réng e I'n nha géan h-n chiOu réng e trit ca cing ®éng kYnh
ngang troc

- Mgc ®é chiu chuEn ho, cao dO I34p IEn, do ®3 thay thO thuEn tiOn, gi, thunh
chO tlo t-ng ®ei thEp khi sn xuEt lot lin.

I.2. Nhic ®Om: Tuy nhi@n & I'n c¢& nh+ng nhic ®Om sau:
- KYch thic hing kYnh lin.
- L%p ghbp t-ng ®éi kha kh'n.
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- Lum viOc ca nhiOu tiOng an, khY n"ng gifm chEn kbm.

- Luc qu,n tYnh t,c déng 12n c_c con I'n kh, lin khi g Ium viOc é vEn téc cao.

- Gi, thunh t-ng ®&i cao nOu sfn xuEt vii khéi ling Yt.

ll. 86 chYnh x,c vp vEt 1iOu chO t'o @ I'n.

ll.1. §é chYnh x c & I'n.

§é chYnh x_c ciia @& I'n ®ic ®4c trng bé&i cEp chYnh x,c kYch thic (dung sai chO
t0) c,c phCn t6 cfia & vu c,c ch@ ti2u chYnh x.c khi quay (®é ®fo hing kYnh, ®¢
®fo mAt ben v,v..)

@@ I'n cd n"m cEp chYnh x_c, kY hiOu 0, 6, 5, 4, vu 2, theo thg ti t'ng dCn chYnh
x,c. & I'n cEp chYnh x,c 0 ®ic ding khi kh«ng c& c,c y2u cCu ®/c biOt vO c¢,c ch@
tifu chYnh x_c khi quay. So vii & I'n cEp chYnh x.c 0, & I'n cEp chYnh x.c 2 c&
dung sai vO ®é ®Yo hing kYnh vu ®é ®fo m/t b2n Yt h-n khofng 5 ICn vy gi,
thunh thx gEp 10 ICn. @ I'n cEp chYnh x,c 0 ®ic ding réng r-i trong nhiOu loti m.y
nh: «t«, m.y kDo, m_y n«ng nghiOp, m_y x©y dung,..

@ ca cEp chYnh x_c cao h-n ch@ ding trong c,c tréc ca y2u cCu chYnh x_c cao khi
quay, nh tréc chYnh m,y c3at kim loti, tréc trong c,c déng cb ®o,..

lI.2. VEt liOu & I'n

VEt liGu ®0 ding chO tlo vRng trong, vRng ngopi v con I'n théng Ip thBp c—r«m
cd hum I-ng cacbon 1 1,1 nh thbp Ll 15, WX15 C (15% Cr), W, 9 (9%Cr),
LLl 6 (6% Cr) ho/Ec LLLX 20 C (20% Cr). Ngéi ta cRn ding thBp hip kim Yt cacbon
nh thBp 18 X T, 20X2H4A ,v.v. thEm than vu t«i. §&i vii nh+=ng e lum viOc dii
100°C, ®0a vu vRng @ théng ca ®¢é r3an 60 64 HRC, bi ca ®é r3n 62 66 HRC.

8§ei vii nh+ng @ lum viOc & nhiOt ®é cao (®0n 500°C) & ®ic lum b»ng thBp
chbu nhidt. NOu & Ipm viOc trong m«i tréng “n mRn thx ding thBp kh«ng g@. VRng
c,ch ciia @& ®ic chO tlo b»ng VEt liOu gifm ma s.t nh thBp Yt cacbon. VRng c.ch
trong c.c @& ca vEn téc cao ®ic lum b»ng tOcht«lit, ®uara, ®&ng thau (lat«ng) vu
®ang thanh (br«ng) (c,c VEt liOu ®ic xOp theo thg ti t'ng téc ®é chia ).

IV.C,c loti @ I'n chYnh v kY hiOu ze I'n.

IV.1. C.c loti @ I'n chYnh.

& I'n ca nhiOu loti v rEt nhiOu ci kYch thic. 80 gifm gi, thunh sn xuEt vu ®0
tiOn s déng, thay thO, phCn lin ¢ c loti @ I'n théng ding ®Ou ®- ®ic ti2u chuEn ho,
v ®ic chO tlo tEp trung & c,c nhu m,y chuy?n m«n. € ®©y ch@ giii thiOu mét sé loi
@ chYnh ®ic ding nhiOu nhEt.
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- @& bi ® mét d-y (hxnh10.4a), chfi yOu Ip ®0 chbu Iuc hing t©m, nhng cong ca
thO chbu luc dac troc b»ng 70% khY n'ng chbu luc hing tom kh«ng ding tii ( 70%
hiOu sé luc hing tom cho phPp vii lic hing tom thuc tO).

@ bi ®i mét d-y thYch hip vii c,c tréc ng%n ca hai a (L/d <10; L lu khofng c,ch gi+a
hai @ troc, d Ip ®éng kYnh trdc) nh trong c,c hép gifm téc ciia «t«, my kbo, m.y
c%t kim loti, hép gifm téc,..

- @ bi ®i IRng cCu hai d-y (hxnh10.4b), chii yOu Iy ®0 chbu lic hing t©m, nhng
ca thO chbu tham tfi trang dac troc b»ng 20% khY n"ng chbu luc hing t©m kh«ng
ding tii.

@ lum viOc thYch hip trong c_c troc truyOn chung c& nhiOu e troc, ¢ c troc bb uén
nhiOu vy trong nh+ng tréng hip kha bfo ®m 13p c.c e tréc ®ic ®ang tOm, vY do:
troc m,y th«ng gid, m.,y ca trn, m y dOt,v.v.

- & ®da ng¥n ®i mét d-y (hxnh10.5a), chii yOu Ip ®0 chbu luc hing tOm, so Vi

p 2 bi ® mét d-y cing kYch
Z/[///é y g
|.|l

thic loti & nuy ca kh{ n"ng

chbu luc hing t©m lin h-n
khofing 70%.

Tran hxnh 10.8 trxnh
RV U ; ; : buy mét s¢ kOt cEu cha
3) b) c) C/) af) loti @& nuy. @ nh hxnh

Hxnh 10.8 10.8a v 10.8b ch@ ca thO

chbu luc hing t©Om mpu kh«ng chbu ®ic luc dac tréc vx
kh«ng cfn ®ic su di ®éng déc troc ciia ®da, @ hxnh 10.8a: viing ngopi ca thO th o
réi, @& hxnh 10.8b: vRng trong ca thO th, o réi. & hxnh 10.8c vu 10.8d ca thO chbu
®ic mét Yt luc dac troc mét chiOu. @ hxnh 10.8® ca thO chbu ®ic mét Yt luc dac
troc hai chiOu.

- & ®0a IRng cCu hai d-y (hxnh10.5b), chfi yOu Iu ®O chbu luc hing tOm, kh
n"ng chbu Iuc hing tOm cfia loti npy gEp ®«i so vii loti @& bi ®i IBng cCu hai d-y cing
kYch thic vu c& thO chbu lic dic tréc b»ng 20% lic hing tOm kh«ng ding tii.

-ae kim (hxnh10.5c), In & c& nh+ng ®da trd nha v dui géi Ip kim. Sé kim nhiOu gEp
m.y ICn so vii se ®0a trong c,c & ®0ba th«ng théng.

@ kim chbu ®ic luc hing t©om rEt lin, kYch thic ®éng kYnh ngopi nha, gi, t-ng ®gi
rl.

2 kim théng ®ic ding trong tréc khudu, hép téc ®é cila m,y c3t kim loti, b-m b ,nh

r'ng.
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- & ®0a trd xo%n ®i (hxnh10.5e), gdm nh+ng con I'n hxnh trd rgng, b»ng b'ng thbp
mang cuéen I (gai Ipn ®0a tré¢c xo0%n), kh«ng
chbu ®ic luc dac trée. Lot e nuy théng ding %___%
trong truyOn ®éng c«ng sukt thEp, ca va z) % %
®Ep trung bxnh nh trong hép téc ®¢é cfia m.y

kDo, vu trong m,y g/t li2n hip.

- & bi ®i ch&n mét d-y (hxnh10.4c), chbu ®- {I;_ R
ic cf luc hing t©m v luc dac troc. ; D%
- & ®0a c«n ®i chZn (hxnh10.5d), ca thO E/{/% M
chbu luc hing t©m IEn luc déc tréc mét chiOu & ! :
Ii b) s J; | %
in.

Hxnh 10.9

@& ®0a c«n ®i chZ n ®ic ding nhiOu trong
chO tlo m,y vx 13%p th,0 ®-n gifn, ®Ou ch@nh khe hé vu bi ling mBn thuEn tiOn.
NhEt Iu ding trong c_c troc 134p b_nh r'ng c«n, b_nh r’ng nghing, trong c.c hép gifm
téc c«ng suEt lin,v.v.

- & bi chZ&n (hxnh10.4e), ch@ chbu ®ic luc dac tréc vu lum viOc vii vEn téc thEp vu
trung bxnh (n< 1000 1500 vg/ph).

IV.2. Ky hiOu cfia 2 I'n (TCVN3776-83)

& I'n ®ic ky hiOu b»ng ch+ sé (tYnh t& phfi sang tr,i):

- Hai sé ®Cu biOu thpP ®éng kYnh trong ciia a. §&i vii nh+ng a& cd ®éng kYnh
trong t6 20 ®On 495 mm c,c sé npy b»ng 1/5 ®éng kYnh trong, nghUa Ip nOu nh©n
hai sé npy vii 5 ta ®ic trb sé ®éng kYnh trong cfia se. §&i viY nh+ng s ca ®éng
kYnh trong t& 10 ®On 20 mm, ky hiOu nh sau:

géng kYnh trong cfiase , mm.9 10 12 15 17

Ky hiOu 99 00 01 02 03

- Sé thg ba biOu thp loitt ®é&ng kYnh @ (ci kYch thic ®&ng kYnh ngoyi cfia &) :
8,9 — siau nhN; 1,7- ®c biOt nhN; 2,5 - nhN; 3,6 - trung bxnh; 4 - n/&Eng. Sé 9 ®0
ch@ @ ca ®éng kYnh kh«ng tidu chuEn.

- Ch+ sé thg t biOu thpb loti ee:

2 bi ® métd-y

& bi ®i IBng cCu hai d-y
& ®oa trd ng¥%n ®i

& ®0a ®i IBng cCu hai d-y
2 kim hoZc @ ®0a trd dui
& ®0a tré xo¥%n ®i

& bi ®i chZn

& ®0a c«n
& bi ch/Z&n, & bi ch/&En ®i

O[N[O|OA~[WIN|FR|O
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| e ®0da ch/En, se ®da ch/n @i |9 |
- Ch+ sé the n'm vy thg s,u biOu thp nh+ng ®4c ®iOm vO cEu tlo cfia e, vY

do vO géac tiOp xdc chia bi trong ae ®i ch/En, ¢ r-nh tla cfia viRng ngopi v.v.

- Ch+ sé tha by biOu thp lot chiOu réng a (ci chiOu réng): 8- ®/c biOt hNp; 7
— hNp; 1- bxnh théng; 2- réng; 3,4,5,6- ®/c biOt réng. Tul theo lot ®éng kYnh,
ch+ sé 0 ca thO ch@ lott chiOu réng bxnh théng, hNp hoZc réng.

VY db. e ca kY hiOu 304 Iy loti e ci trung cd ®éng kYnh d=20 mm.
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Bpi 11

khip néi vu ly hip M- bui: MHC-11-11
I. Ph©n lo'i khip néi :

Khip néi ding ®0 néi c,c troc hoZEc c,c tiOt m,y quay kh,c vii nhau. Ngopi ra khip
néi théng ®ic ding lum mét sé c«ng viOc kh,c nh: 88ng mé c- cEu, gifm tfi trang
®éng, ng'n ngda qu, t1i, ®IOu ch@nh téc ®¢é ..vv

Tréng hip cCn ca tréc dpi, nhng nOu lum tréc iOn sl g&p kha kh'n trong sqn
xuEt, 134p ghbp hoZ&c vEn chuyOn, cho n2n chO tlo nhiOu tréc ng3n, néi 1% vii
nhau b»ng néi tréc ch/Et.

8O néi c,c tréc kha ®Tm bfo chYnh x,c vb trY t-ng ®¢i, ding néi troc bi, I loti
khip néi ca kh{ n"ng bi It nh+ng sai IOch vb trY t-ng ®e&i gi+a c,c troc .

Trong c.c m,y lum viOc ca va ®Ep nhiOu, néi tréc ®un hai ca thO gifm bit tfi
trong ®éng .

8§ei vii nh=ng m,y hoZc c- cEu phfii ®&ng mé lu«n thx ding ly hip , nhé ®a ca
thO t.ch hoZ&Ec néi hai troc trong bEt ka 16¢ npo .

Do tYnh chEt lum viOc cfia m_y ho/c do sé dong kh«ng ®bong ki thuEt , m.y ca
thO bb qu, i . 80 tr,nh cho c,c chi tidt m,y khai bb gfy hang khi qu, t1i ,ding ly hip
an toun .

Khi cCn chuyOn ®éng quay ch@ theo mét chiOu nhEt ®bnh , ding ly hip mét
chiOu .

Ly hip an toun , ly hip mét chiOu v mét sé loti kh,c kh«ng cCn ph{li ®iOu khiOn
®ic gai chung Iu ly hip tu ®éng .

Theo c«ng thac, ca thO chia khip néi ra Ium ba loti lin (xem s— ®& )

- Néi troc : ding ®0 ndi cé ®bnh c.c tréc , ch@ khi npo ddng m.y , th.o néi troc
thx c,c tr6¢c mii réi nhau .

- Ly hip : c& nhiOm v6 néi ho/c t.ch c,c troc (ho&c c.c tiOt my quay kh.c)
trong bEt ka 16¢ npo .

- Ly hip ti ®éng : ca thO tu ®éng néi hoZc t.ch c,c troc (n hoc c,c tiOt my
quay kh,c ) trong bEt ki 16¢ npo .
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Ph©n loli c,c khip néi th«ng théng tran s= ®a hxnh 11-1 :

l Khép ndi
Cl__ﬁ ‘_y_pwgg’

NGi truc | [ Lyhgp Ly hop tr don

Q ¥ =

=i S .= R 7 S 3

=] o 3 4 8 2 5D .
257 |58 o= g7 l|go% £§<8 £ 25%
s g 3 8 == £ 3 . w < S e 8 « £ 05
o\o‘g o 5 ‘:_::m:g xgéu s E < -‘m; S 3__._
o g 2 &0 Sg3 Eos ||EgE £g 8§ = 5w
EES||5EE3 gt gEQ g’cs o< .2 g EgS
“:.—o [+ % ﬁgo [=3 Q =3 b h:
55 = B o % E = o~ < & £ > = & a
2Z% ZE 53 idi < B >\§8: > 2538
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5 . N~ 3= =3 338

Hxnh 11.1

Il. Néi tr6c chAt.

Nei tréc ch/Et ding ®0 néi cang c,c trdc cd ®éng tOm cing n»m tr2n mét ®éng
thvang vy kh«ng di chuyOn t-ng ®e&i vii nhau. Kh,c vii ¢,c loti néi troc kh,c, néi tréc
ch/ZEt kh«ng nh+ng truyOn m« men xo%n vu ca thO truyOn m« men uén vy luc dac
troc. Tuy nhian, ®0 gifm bit m« men uén t,c déng vpo néi tréc, nen ®/Et néi tréc gCn
& a tréc ho/c & che gng vii biOu ®& m« men uén trén troc qua sé kh«ng, nOu nh

kh«ng Tnh héng ®0n ¢ c y2u cCu kh,c .
I.1. Néi tr6c éng.

Nei troc éng Ip kiOu néi troc ch&At ®-n gifn nhEt, cEu tlo béi mét éng thbp
hoZ&c gang, lang vpo ®o!n cuei cfia hai tréc v ghbp vii troc b»ng then (Hxnh
11.2a) ho&c ( Hxnh 11.2b).v.v..

Fzz7Z7) V777220
it
a 8)
Hxnh 11.2
7074499 || \NNANRN
] §\>\\\3
Néi tréc eng cad ) B : ®/Fc ®Om Iy cEu
t2o ®-n gifn,kYch thic, ®éng kYnh nha, song

cd nhic ®Om Iu 1%p ghPp khd kh'n vx phfi di ®éng dac ph-ng
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dac troc mét khofng kh, lin.Do ®& neéi troc éng ch@ ding ®O néi c.c troc
ca ®éng kYnh kh«ng qu, 60-70 mm.

Sau khi chan kYch thic néi tréc theo c,c c«ng thac kinh nghiOm, cho trong
c,c tui liOu vO khip néi, trong tréng hip cCn thiOt thx kiOm nghiOm chét Hxnh 11.2
( hoZEc theo theo ®¢é bOn dEp ).

I1.2. Neéi troc ®Ua

Neéi troc ®Ua Ip kiOu néi troc ch/t chit yOu, gdm hai ®Ua may -, m¢i ®Ua [34p
I2n ®oln cuéi mgi tréc b»ng theo vy b»ng ®¢é d«i réi ding bu l«ng ghBp hai ®Ua I
vii nhau ( Hxnh 11.2c).Bu l«ng ®ic 13p cé khe hé ( nda dii cfia Hxnh 11.2c) ho4c
[3%p cad ®é d«i ( n+a trdn cia Hxnh 11.2c).tréng hip ding bu l«ng 134p ca khe hé, m«
men xo%n ®ic truyOn td ®Ua npy sang ®Ua kia nhé lic ma s,t sinh ra tr2n bO mAEt
ghPp hai ®Ua do luc xiOt cha bu l«ng g©y n2n.Tréng hip ding bu l«ng 13%4p kh«ng éc
khe hé&, m« men xo0%n ®ic truyOn tric tiOp qua bu l«ng vu bu l«ng chbu gng suEt
c%t v gng suEt dEp. Ding bu l«ng I134p kh«ng ci khe hé, kYch thic néi tréc nha gan
h-n cho n2n c¢_ch npy ®ic ding nhiOu h-n .

8O gifm bit kYch thic cfia néi tréc , bu l«ng 134p kh«ng ca khe hé théng ®ic chO
tlo b»ng thBp cd ®é bOn cao nh thBp CT5. §Ua ®ic lum b»ng gang, thBp ®dc
ho/Ec thPp rin, thBp c.n .

Neéi tréc ®Ua ®ic ding nhiOu trong c¢.c ngunh chO tlo m.y. 'u ®Om cfia Na Iu
cEu t*o ®-n gifn vu kYch thic kh«ng lin [3am.

Khi ding bu l«ng 134p c& khe hé, bu l«ng ®ic tYnh theo luc xiOt cCn thidt V ®0

t2o n@n lic ma st ®m bYo cho néi troc ca thO truyOn ®U-c m« men xo¥%n .
Khi ding bu l«ng 134p kh«ng c& khe hé, bu l«ng ®ic tYnh theo ®iOu kiOn bOn c4t
lll. Néi tréc r'ng :

Nei tréc r'ng gdm hai éng trong ca r'ng phYa ngopi vu hai éng ngopi 2 ci r'ng
phYa trong lang vpo nhau ( Hxnh11 .3). Mgi éng trong 13%p ®/t vii ®o'n cuéi mgi

troc.

Hai eng ghbp ch/Zt vii nhau b»ng c,c bu l«ng 5. Khi lum vbac c,c r'ng cfia éng
trong v éng ngopi “n khip vii nhau, nhé ®a truyOn ®U-c m« men xo%n. §0 gifm
ma s,t gi+a c,c r'ng, cho dCu vupo khofng treng trong hai éng. R'ng nei tréc¢ ca d'ng
th©n khai, gac “n khip théng b»ng 20°. R'ng théng ®ic dbch ch@nh ®0 ®¢é bOn
r'ng cfia eng trong vy éng ngopi b»ng nhau.

94



8O ca thO bi It ®é IOch troc, c,c r'ng ®ic chO tlo ci khe hé ctnh r’ng v ®@nh
r'ng ca hxnh cung trn (Hxnh 11.3.b) hoZc tét h-n n+a, r'ng ®u-c chO tlo c& hxnh
tréng (Hxnh11.3c), gi+a mZt mét cfia c,c vunh r'ng éng trong vii mAt moét phYa
trong cfia c,c éng ngopi vu gi=a hai mAt mét ®ei diOn nhau ciia hai éng trong ca
khe hé déc tréc t-ng ®@i lin. Néi troc r'ng ®ic ding réng r-i, nhEt Iu trong ngunh chO

tlo m.y htng n/Eng, vx ca nh+ng u ®Om nh kh{ n"ng tqi £ f
lin, Hxnh 11.3 lpm viOc tin cEy mu kYch thic t-ng ®e&i N7
nha gén, vx ca nhiOu r'ng cing lum viOc ®ang théi, ca | _ L

thO Ium viOc vii vOn téc cao.

8¢ |Och tom, ®¢é 10ch géc vu ®¢ I0ch taeng hip, cho
phBp ®ic x,c ®Pnh theo ®iOu kiOn Ip géc Ium béi ®éng

tOm éng trong vii ®éng tOm eng ngopi kh«ng qu, 30 .
KhY n"ng t1i cfia néi troc cung gifm khi gac IOch npy
cung lin.

VEt liOu chO tlo c.c chi tiOt cfia néi troc r'ng Iu thBp 45, 40 X rin ho&c thBp
®06c 45 . 80 gifm mRn, r'ng ciia éng trong ®ic nhiOt luyOn ca ®é r3n kh«ng thEp
h-n 40HRC, r'ng éng ngopi cd ®é r¥n kh«ng thEp h-n 35HRC. ®@i vii néi tréc lum
viOc vii VEn téc thEp (v<5m/s ) ®é r3n cfia r'ng ca thO dii 35HRC .

Nei tréc r'ng ®ic tYnh to,n theo ®iOu kiOn hin ch® mRn r'ng. Ta quy ic ,p suEt p
ph©n bé ®Ou tran bO mAt tiOp x6c¢ ciia ¢.c ®«i r'’ng

2KT
AZd,

P p (11-1)

Trong ®4 Z - sé r'ng cfia m¢i éng ( trong ho/Ec ngopi ); dk = Zm - §éng kYnh
vRng chia cfia vunh r'ng khip néi ; m - M« ®un "n khip ; A = bh - DiOn tYch tYnh
to.n cfia bO mAt lum viOc cfia r'ng ; b - ChiOu dui r'ng ( Hxnh 11.3); h-chiOu cao
lum viOc charng ,thénglEyh 1,8m;[p]-.p suEtchophbp,[p] =10- 12
MPa ®gi vii r'ng ®ic nhiOt luyOn ca ®é r3an HRC > 40,[p ] = 3,5-4,5 MPa ®gi vii
r'ng ca ®é r¥n HB = 280-320.

T6 ®iOu kiOn ( 11-1) ta ca c«ng thac kiOm nghiOm :

2KT
0.9d,’b

p P (11-2)
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8§/t = b/dk vu biOt ®eei c«ng thgc (11- 2 ) ta c& c«ng thac thiOt kO néi tréc

rng

X KT
09 p

d, (11-3)
HO sé chiOu réng vunh r'ng  ®e&i vii troc r'ng ca thO IEy trong khofng 0,12-
0,16.

IEy lin qu, sl lum t'ng st ph©n bé kh«ng ®Ou tfi trong tr2n r'ng .

Theo trb sé ®éng kYnh vRRng chia dk , sau khi chon sé r'ng Z, théng Z = 30-80
rng

( trb sé lin ding cho néi tréc chbu tfi lin), ta tYnh ®ic m« ®un , quy trBn theo

theo trb seé tidu chuEn .

HiOu suEt cfia néi troc r'ng = 0,985-0,995. TYi trdng phé Fk do khip néi sinh
ra (vx tfi trong ph©n bé kh«ng ®0u gi+a c¢,c r'’ng ) gOy thm gng suEt uén trong
troc . tran ¢- sé thuc nghiOm txm ®ic Fk = (0,15-0,2) Ft vii

Ft = 2KT /dk , quy ic géi Iu luc vR3ng trong nei troc .
IV. Néi tréc ch+ thEp

Nei tréc ch+ thEp ( cRn géi Iy ndi troc «n®am) gdm hai néa néi tréc 1 vy 2 ca
rfinh th%ang vy ®Ua gi+a 2 éc gé é hai m/t b2n, hai gé nuy vu«ng gac vii nhau
(Hxnh11.4). Hai nda néi troc ghBp ch/ZEt vii tréc, cRn gé ®Ua gi+a thx “n khip vii
rinh cfia c,c nda nei tréc , nhé ®a nei tréc a) / 43 2

truyOn ®ic m« men xo%n td tréc npy sang

troc kia. By
) . il

Y,

C«ng dong chfi yOu cfia nei troc ch+ thEp | b I AR T !
2 e I
lu ®O néi c,c troc ca ®é IOch tom ( kh«ng __}LJ 5

quq 0,05 ®éng kYnh troc ) nhng nhé gi+a c,c
néi troc vu ®Ua gi+a cd khe hé dac tréc cho
n?n cong cé thO néi c,c troc ca ®é 1Och déc
troc ho/Ec ®¢é I0ch gac nha ( dii 10).

Khi troc quay ,t©m ®Ua gi+a chuyOn

Hxnh 11.4

®éng theo mét quii ® 0 trBn , ®éng kYnh
vi3ng trRn Ip khofing I0ch  ( ®¢é I0ch tOm ) gi+a hai troc. Tréc quay ®ic mét viing
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thx tom ®Ua quay hai vRng. Do ci su trit t-ng ®ei gi+a ®Ua v hai n+a néi troc vy
khi truyOn m« men xo%n gi+a gé v rfinh trong néi tréc chbu ,p suEt (ang suEt dEp
) cho nn x{ly ra hiOn ting mRn gé vu rnh . Céng ®& mRBn t'ng 12n khi t'ng ®é 10ch
troc, sé viRng quay cfia néi tréc v ,p sukEt gi+a gé vu rfnh. 8O giffm bit mui mRn ,
cCn théng xuy?n b«i tr-n néi troc ( I¢ 4 Hxnh 11.4) vu hin ch® p suEt gi<a gé vu
rfinh .

V. Néi troc bn 10

Nei troc bfn 10 ( Hxnh 11.5) ding ®O0 néi hai troc cd ®éng tOm nghidng vii nhau
mét gac nghi®ng npo ®a dii 40-45° , ho&c gac gi+a hai tréc thay ®aei khi m.y lum
viOc .Neéi troc bfn IO gdm hai n+a néi tréc A vu B c& hxnh c_i chic , néi vii nhau
b»ng bé phEn ch+ thEp C . Bé phEn ch+ thEp c& thO chuyOn ®éng t-ng ®eéi ®e&i vii
chic nhé hai cZ£p bfn 10. Vx ci hai c£p bfn 10 vu«ng géc vii nhau n2n néi tréc ca
thO truyOn chuyOn ®éng quay gi+a c,c troc éc gac nghidng lin .

NOu ding néi tréc kbp ca thO t'ng gac
nghi®ng cho phBp gi+a hai tréc ho/&c cé thO
truyOn chuyOn ®éng gi+a hai troc song song
vu 10ch nhau mét khofng t-ng ®gi lin .

Neéi tréc bfin 10 ®ic ding khi cCn :

- Bi i vb trY kh«ng chYnh x.c vO vb trY t- Hxnh 11.5
-ng ®ei ciia c,c bé phEn hoEc do biOn ding cfia bO m.y ( trong c,c m,y vEn
chuyOn v.v.)

-TruyOn chuyOn ®éng gi+a c,c troc ca thay ®aei vb trY t-ng ®&i (troc my c.n ,
troc chYnh m_y khoan nhiOu tréc, dCm m_y phay v.v.)

-Khi neéi troc lum viOc, bfin IO chbu ,p suEt lin vy ca trit cho n2n c& thO bb mRn,
dEp.Do ®a bfn 10 cCn c& ®é r¥n cao (HRC =50 - 60 ), ®ic b«i dCu v che boi .

KYch thic trb s& bfn 10 ci thO tra theo trb s& m« men xo0%n cho trong c.c tyi

iOu vO néi troc . CCn kiOm nghiOm ®é bOn uén cfia chét vu _p suEt trong bfn 1O .
VI. Ly hip "n khip

Ly hip “n khip lum viOc diia tran st "n khip gi+a c,c vEu hoZc c,c r'ng cfia c,c
nda ly hip .

VI.1. Ly hip vEu:
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Ly hip vEu gdm hai nda ly hip ca vEu & mZt ban ( Hxnh 11.6) , n+a ly hip 134p
ch/Et trdn ®on cuei ciia mét troc, cn nda ly hip kia (di ®éng) 134p trit tr*n ®on cuei

chia troc theg hai nhé then hoZc then hoa. Khi ®ang ly hip, vEu cfia chong gui vpo

—m

N =7
W%IW% i
SNV 4

S

Hxnh 11.7

Hxnh 11.6

nhau, qua ®a chuyOn ®éng quay v m« men xo%n ®ic truyOn td troc npy sang troc

kia. 80 gifm mRn cho ¢~ cEu ®ang, nda ly hip di ®éng n?n 134p tren tréc bb dEN.

lu ®iIOm cfia ly hip vEu Iu kYch thic nha vu kh«ng ca chuyOn ®éng quay t-ng
®gi gi+a hai troc ( so vii ly hip ma st ). Nhic ®Om Iy khi néi hai tréc ca vEn téc
ch?nh 1Och nhiOu sl sinh ra va ®Ep mtnh, thEm chY ca thO ph, hang ly hip. Vx vEy
kh«ng n2n ding ly hip vEu trong tréng hip cCn ®ang c— cEu khi ca tfi v vEn téc t-

-ng ®eéi v gi+a c,c tréc lin (v kh«ng ®ic qu, 1 m/s).

Hxnh ding tiOt diOn vEu ®ic ding nhiOu h-n ¢ Ipu hxnh ch+ nhEt, hxnh thang
c©n vu hxnh thang IOch ( Hxnh 11. 7)) ding VEu hxnh ch+ nhEt ( Hxnh 11.7 a) ®Ri
hai c.c nda ly hip phfi ca vb trY t-ng ®@i chYnh x,c khi ®ang khip. Ngoyi ra, trong
ly hip kh«ng tr,nh khai khe hé ctnh b2n, g©y n2n va ®Ep khi thay ®aei chiOu quay,
khe hé t'ng [2n khi vEu b mRn.

VEu hxnh thang ( Hxnh 11.7b,c)kh«ng y2u cCu vP trY chYnh x_c gi+a c.c nda ly
hip khi ®ang ly hip; c.c khe hé cinh ban ®ic bi nhé thay ®zei chiOu sCu gui vEu
Pr«fin hxnh thang c©n ding khi quay hai chiOu. Trong ly hip vEu hxnh thang xuEt
hiOn luc dac tréc F, (Hxnh 11. 7b), ca xu hing t,ch c,c n+a ly hip, g©y kha kh'n cho
®ang ly hip: Gac Profin  théng IEy b»ng 2- 5° ®0 ®fm bfo ti h-m .

MRn c¢,c VEu Iu ding hang chii yOu chia ly hip vEu, ®0 hin ch® mRn vEu, cCn
kiOm nghiOm p suEt p tran bO m/Et tiOp xéc p cha vEu. Gif thiOt tfi trong ph©n

2KT
ZD,bh

bé ®Ou cho c.c vEu ta ¢ ®iOu kiOn . p p

(11.4)

Trong ®4 Z- sé vEu tran n+a ly hip ; b vu h - chiOu réng v chiOu cao tYnh to n;
D1 - ®éng kYnh trung bxnh cfia ly hip ( Hxnh 11.7 ) ; [p] - .p suEt cho phbp .
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80 gifm mBRn vEu , cCn t«i VEU ® ®¢é r¥an bO m/Et 45 - 60 HRC. Ly hip VEuU ®-
ic chO tlo b»ng thBp 15X ,20X , vEu ®ic thEm than ho&c chO tlo b»ng thBp 30XH,
40X t«i thO tYch . .p suEt cho phbp [p] trong c,c tréng hip npy :

[p] =90 120 MPa - ®ang ly hip khi tré¢c kh«ng quay.
[p] =50 70 MPa - ®ang ly hip khi tréc quay chEm .
[p]=35 45 MPa -®ang ly hip khi tré¢c quay t-ng ®éi nhanh .

VI.2. ly hip r'ng . _ 5 & -

Ly hip r'ng ( Hxnh 11.8 )ca cEu tlo t-
=ng td nh néi tréc r'ng ( Hxnh 11.3), c.ch F
lum viOc v nguy@n t34c tYnh to,n cong Va =

vEy. Ly hip ®ic ®ang mé b»ng c,ch di

chuyOn éng 1 déc troc dEn 2, éng 134p vii

troc b»ng troc then 3. 80 gifm mRn r'ng £

trong ly hip cid ®ae dCu vp ®ic che kYnh
b»ng ®Om 4t 4 . VBng 5 ®Cu troc ca t,c Hxnh 11.8

dong giii hin hunh trxnh mé ( ng%t ) ly

hip.

Ngéi ta cong ding ly hip r'ng kh«ng éng ngopi 6 , nh cEu tlo tran Hxnh 11.9, mét
n+a ly hip ca r'ng trong "n khip vii mét nda ly hip c& r'ng ngopi. CEu tto kiOu ly hip
r'ng nuy ch@ kh.c vii ly hip vEu phYa trn & chae r'ng kh«ng bé trY & m/Et mét mp
ph©n bé tran mAEt tréc cfia ly hip vu ca ding th©n khai. R'ng ®ic v.t mbp ®0 dO
®ang gui ly hip.

KYch thic ly hip r'ng ca thO chan trong c,c bfing vO néi 72,
troc r’'ng. R'ng ®ic kiom nghiOm vO ,p suEt ®0 htn chO / NN
mRn, trp sé _p suEt [p] cho phBp IEy nh ly hip VEuU. b,

80 tr.nh gOy ra c.c va ®Ep khi ®ang ly hip r'ng, hiOn |
nay ding kh, réng r-i khip hop ®ang bé ( ch¥ng hin trong ‘

hép se cia « t«). Nhé ca khip hou ®ang bé, tec
®é troc bb dEn ®ic t'ng dCn cho ®On khi ®ang
bé vii tréc dEn, 16c ®& hai troc mii néi hvan vii

nhau .

Hxnh 11.10



CEu tlo cfia mét khip hou ®&ng bé ®-n gifin ding phéi hip vii ly hip r'ng ®ic
trxnh bpy tran Hxnh 11.10.Ly hip c«n ma s.t lum nhiOm v6 cfia khip hop ®ang bé.
Vunh ngoui cAa ly hip c«n ma s,t 1 ca rfinh, lu«n "n khip vii vunh r'ng 2 theo dac
troc vO b2n phfi (hoZc b2n tr.i), sl truyOn luc dac troc qua bi [2n n+a ly hip c«n ma
s,t 1 vy kbo nda ly hip npy Bp vpo nda ly hip c«n ma s,t kia ( Hxnh 11.10.a ) vx khi
®ang ly hip c«n ma s.t ca su trit t-ng ®ei gi+a hai ndéa ly hip , cho n2n tec ®é chi
tiOt m,y t'ng 12n dCn dCn . khi tét ®é tiOt m_y bb dEn (& d©y Iy b_.nh r'ng ) t'ng 2n
b»ng téc ®é troc dEn , tiOp téc di ®éng vunh r'ng 2 sang ban phfi ®O "n khip vii
noa ly hip r'ng, t6 16¢ nuy ly hip r'ng b3t ®Cu lum viOc (Hxnh 11-10b). ®0 téc ®é
b.nh r'ng dEn kbp t'ng b»ng téc ®¢é tréc dEn , cCn di ®éng t6 td vunh r'ng 2 .

VII. Ly hip ma st

Ly hip ma s,t truyOn m« men xo%n nhé Iuc ma st sinh ra tran bO m/Et tiOp x6c
gi+a c,c nda ly hip. Khi ®ang ly hip, m« men xo%n t'ng dCn theo mgc ®é t'ng luc
Pp tran bO mAt ma s t. Vx vEy, so vii c,c loti ly hip kh_c, ly hip ma st c& nh+ng u

®iOm sau:

- Cho phbp ®ang ly hip trong bEt ki l6¢ npo, di VEn téc troc dEn ch?nh IOch
nhiOu vii VEn téc troc bb dEn .

- 81m bfo ®ang ly hip 2m , kh«ng cd va ®Ep .
- C& kh n"ng thay ®aei VEn téc troc b dEn mét ¢ ch ®iOu hopt .
- Ca thO ®iOu ch@nh théi gian khéi ®éng( théi gian t'ng téc )ciia tréc bb dEn .

- C& thO ®iOu ch@nh hO sé m« men giii hin truyOn qua ly hip, vx VEy ly hip ma
s.t ca thO ding lum tidt m,y ng'n qu, tfi.

Do c& nh+ng u ®Om tr2n n2n ly hip ma st ®ic ding nhiOu trong c,c ngunh chO

ttom,y.

Tuy nhi®n, cong nn ché y Iy trong nh+ng tréng hip y2u cCu se vi3ng quay cfia c,c
troc ®ic néi phfi houn topn b»ng nhau, ding ly hip ma st sl kh«ng thYch hip vx ca
thO xfy ra hiOn ting trit trtn bO m/Et ma st do ngEu nhien, 16¢c Ey tréc bb dEn si
quay chEm h-n tréc bb dEn.

C'n c@ vpo hxnh ding bO m/Et ma s,t ca thO chia ly hip ma st ra lum 3 loti
- Ly hip ®Ua ma s.t cad bO mAt ma st l|p mZt phvang ( Hxnh 11.11 a, b)

- Ly hip c«n ma s.t, c& bO m/At ma s,t |y m/Et c«n (Hxnh 11.11c).
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- Ly hip trd ma s,t,cd bO mAEt ma st Iy mAEt tré(Hxnh 11.11.d).

Cong nh ly hip vEu ,ly hip ma st kh«ng
cho phbp c.c troc 1Och nhau. Ca thO

truyOn m« men xo%n lin, ®ang ly hip 2m.

ly hip ma s,t nhiOu ®Ua ci kYch thic t-ng

®eéi nha so vii c,c loti ly hip ma s,t kh,c.Ly d) 4

hip c«n ma st cd u ®Om cEu tlo ®-n

gifn, Itc dac trée nha h-n so vii ly hip ®Ua

ma s t. VEt liOu lum m/Z&t ma st ca thO Iy | N I A A | E |

kim loti nh gang vii gang, thBp vii gang Hxnh 11.11

ho/ZEc thBp, ®ang vii thBp hoZc ding pheéi hip vEt liOu phi kim lo%i nh da, pher«d«
(ami'ng thbp), tact«lic, gee ... hoAc gem kim loti vii gang hoZc thbp.

Tréng hip ly hip cA m/Et ma st I kim loti v lum viOc trong ®iOu kiOn ®ang mé
lu«n, cCn phYli b«i tr-n ®Cy ®f (nhEt Ip khi bO mAt ma st Ip thBp vii thBp ho4c
®ang thanh vii thBp ). Vx hO sé ma s.t gi+a kim lo%i vii kim loti phfi lin hoZ&c ca
nhiOu ®«i mAEt ma s,t . 80 kh3c phdc nhic ®iOm npy, théng ding phéi hip vEt liOu
kh«ng kim loti lum viOc vii kim loti , nhé ®& kYch thic ly hip ca thO nha gan vu sac
bOn mRn ®ic nOng cao. Ding c,c VEt [iOu kh«ng kim loti lum viOc vii kim loti , bO
m/Et tiOp x6c¢ cé thO b«i dCu ho&Lc ®O kh«.

80 ¢4 thO truyOn dic m« men xo%n T qua ly hip cCn ®m bfo ®iOu kiOn :

N

KT (115
ms 2 ( )

Trong ®a Tms- m« men do luc ma s,t sinh ra ; Fa- luc dac tréc t,c dong vuo ly
hip ; f- hO sé ma st ; dk - ®éng kYnh trung bxnh cfia bO m/Et lum viOc ciia ly hip ;
Z-sé c/Ep bO mAEt mas.t.

VII.1. Ly hip ®Ua ma st

Ly hip ®Ua ma s.t ca c,c kiOu hai ®Ua vp nhiOu ®Ua. Ly hip hai ®Ua ma st
®-n gifn nhEt (Hxnh 11.11a) g&m hai nda ly hip Ip hai ®Ua ma s.t, mét ®Ua 134p
ch/Et vii mét tréc, cRn ®Ua thg hai I134p ch/Et vii troc kia. 8ang ly hip sl ®ang ch/Et
hai ®Ua vii nhau , tran bO m/Et hai ®Ua sinh ra liic ma s,t ®0 truyOn chuyOn ®éng
vl m« men xo%n. 80 gifm bit luc déc Fa cCn thiOt ding Bp c,c noda ly hip vu gifm
kYch thic ly hip, théng ding ly hip nhiOu ®Ua ma s,t ( Hxnh 11.12) n2u mét vY do
vO kOt cEu cfia ly hip nuy. Tran troc 1 134p n+a ly hip 2 ca then hoa b?n trong ,cRn
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troc bi dEn 9 134p noa ly hip 8 ca then hoa ngopi. Gi+a hai nda ly hip ca lang ba ®Ua
dEn 5 vu hai ®Ua bb dEn 4, ®ic Bp I vii nhau nhé ®Rn bEy 3 khi di chuyOn éng 6
dac theo thanh dEn hing 7. C.c ®Ua 5 ca r'ng phYa ngopi ®0 gi vii then hoa cfia
noa ly hip 2, cBn ¢,c ®Ua 4 ci r'ng phYa trong ®I gui vii then hoa cfia néa ly hip 8,
c,c ®Ua ca thO trit dO dung nhé khe hé gi+a r'ng ®Ua v rinh then hoa. Luc dac
troc Fa cCn thiOt ®0 truyOn ®0-c m« men xo¥%n T ®U-c x,c ®Pnh t& ®iOu kiOn
(11-10)

F 2KT

 az (11-6)

VEt liGu bO m/t ma s,t ®ic chan theo trb sé ,p suEt trung bxnh p , sao cho
thoT m-n ®iOu kiOn

F, 2KT 117
P A azm P (11.7)

Trong ®4 : A = dk b - diOn tYch bO m/t ma s,t; dk vu b - ®éng kYnh trung
bxnh v chiOu réng cfia bO mAt ma s.t; [p] - ,p SuEt cho phBp. théng IEy

= b/d = 0,15-0,25 ®¢i vii ly hip ®Ua ma s,t vu ckn ma s t .

4 5
: o Il B
5 % R ,:/j /;
e = ;‘5 )
St o
;7L%¢¢~N N \\J
)

Hxnh 11.12

Bfing 11.1 cho trb sé ,p suEt cho phBp [p] vi hO sé ma st f cfia mét sé vEt liOu
ma s,t ding cho ly hip ding ma s.t.

Bfng 11.1

8iOu kiOn b«i tr=n vu vEt liOu ma st f [p] MPa
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8uU~-c b«i tr-n

Thbp t«i vu thDp t«i 0,06 0,6 0,8
Gang vii gang ho/c vii thbp t«i 0,08 0,6 0,8
Tact«lit vii thBp 0,12 04 06
Gém kim loti vii thDp t«i 0,10 08 1.0

Kh«ng b«i tr-n

Gang vii gang hoZc vii thbp t«i 0,15 02 03
Pher«®« vii thbp hoZc vii gang 0,30

0,2 0,3
Gem kim loti vii thbp t«i 0,40

0,3 0,4
Cho thYch :

Trb sé nha ding cho li hip c& nhiOu ®Ua ma s.t, trb sé lin khi ly hip ca Yt

®Uamas;t.

Khi v nha h-n 2 m/s cCn gifm bit [p] : nOuv 5 m/s thx gifm 15% ; nOu v
10 m/s - gifm 30 % ; nOuv 15 m/s - gifm 35%

(v = dkn/60.1000-vEn téc trung bxnh ciia ly hip ma st)

VII.2. Ly hip ckn ma s,t

S- ®4 cfia ly hip c«n ma s,t giii thiOu tran Hxnh 11.13. Ly hip g&dm hai ®Ua 134p
tran hai troc, mét ®Ua 13%4p chZEt cRn ®Ua kia ca thO di ®éng dac troc . MAt lum
viOc cfia ¢c,c ®Ua Ip mAEt c«n, cé géc c«n . Dii t,c dong ciia luc Fa tran bO m/Et
ma s,t sinh ra ,p suEt, gy n2n lic ma st ®0 truyOn m« men xo%n. lic ma s,t ca

ph-ng theo ®éng tiOp tuyOn vii c.c vRng trBn tr2n mAEt c«n.
XPt ®iOu kiOn cOn b»ng cfia nda ly hip ban ph{i ta ca

F,  pb d, sin (11.8)
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KT T, pfbd’l2 (11.9)

Gifii hO ph-ng trxnh npy ta ®ic:

d
—f

" 2 sin 2

KT T F“—dk.i ' (11.9)

Trong®a /780 _h$) sé ma st t-ng ®-ng.

. 2KT
Luc dac troc  Fa cCn thiOt  F, wE (11.10)

k

Ra rung Ip trp sé f cung t'ng 12n nOu cung gifm gédc c«n . HO sé ma s,t t-ng

®-ng f t'ng thx Itc d&c tréc Fa gifm xuéng. 84 Ip u ®iOm cfia ly hip c«n ma s_t.

Tuy nhi2n kh«ng n2n IEy gac c«n  qu, nha ®O tr,nh ly hip bb ti h-m, g@y kha
kh'n cho viOc mé ly hip (t.ch c.c bO mAEtmas.t) .

§iOu kiOn ®O trnh t h-m > Y,
=arctgf. Théng IEy 15°.

)

80 gifm mRn bO m/t lum viOc chia X

N Lz R E—— Ja
ly hip , ta cCn kiOm nghiOm vO p m’.} }_{_ // §\\\\ -
\ L =

sukEt.

—

p
LV 11.11
bd, sin P (11.11) Hxnh 11.13

Ly hip c«n ma s.t ca kYch thic lin h=n ly hip nhiOu ®Ua ma s.t, chO tlo cong
phgc ttp h-n v ®Ri héi c,c tréc phYi cd ®é ®ang tOm cao. Vx vEy ly hip c«n ma s,t
Yt ®ic ding h-n.
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8. C.c bpi tEp mi réng, n©ng cao v gifi quyOt vEn ®0

(Ca hai ®pnh dng)

- Bui tEp VEn déng cho c.c loti méi ghBp: Méi ghBp Hun v meéi ghBp Ren ®O cfing
cé néi dung trang tOm ciia bpi gifng ®ic ®a vpo trong c¢,c vY dd minh ho! v c,c bpi
tEp vEn déng & nhp ®0 ngéi hac tham khfo vy tu gifi quyOt sau khi ®- ®ic trang
bb c,c kiOn thac & tran lip.

+ Meéi ghPp hpn ca bpi tEp phon tYch kOt cEu v tYnh sgc bOn cfia méi hun gi.p
meéi, hun chang, hun géc.

+ Mei ghPp ren ca bpi tEp ph©n tYch kOt cEu vu tYnh sgc bOn cho méi ghBp bu
l«ng ghbp lang, ghbp ¢'ng chbu tfi trdng ngang, ti trang dac tréc.

- C.c loti bpi tEp n©ng cao cho c,c chi tiOt m.y cd c«ng déng chung ®ic vEn déng
lum bpi tEp n©ng cao ciia m«n hac tran ¢ sé kOt hip ly thuyOt v thuc tO sn xuEt
bao gadm c,c ®0 bpi: TYnh to.n hO dEn ®éng b'ng tfi ®ic cho dii dng c,c s ®&
kh.c nhau ( cd 4 ding ®O byi cho tran s-= ®& hO théng dEn ®éng)

+ TYnh to,n thuyOt minh hép gifm téc 1, 2 cEp b.nh r'ng (trd, c«n)

+ TYnh to,n thuyOt minh hdp gifm téc 1 cEp B,nh vYt- tréc vYt.

+ TYnh to,n thuyOt minh hop gifm téc 1, 2 cEp ca (c,c bé truyOn §ai, XYch n»m
ngopi hép)

C.c ding bui tEp VEn dong cho tdng bpi gifing vu bpi tEp n©ng cao ®ic ®a vpo
th«ng qua c.c vY dé trong tdng bpi gifng vu bpi tEp vO nhy khi kOt théc bpi gifng
®a.

Ri2ng bpi tEp n©ng cao si ®ic ® nh gi, th«ng qua nhiOu bpi gifng sau khi kOt thdc

m«n ha&c.

8.1. Byi tEp meéi ghPp ren
Bui 1: Ghbp hun chang hen hip vii luc P = 10.000N, m« men M = 8.000 N.m,
tfi trang kh«ng thay ®eei, chiOu duy tEm S = 12mm, VEt liOu tEm Iu thBp CT3 (

h 220%m2) hpn b»ng tay, que hun 42,

Bui 2: Chan bu l«ng ®0 ghBp n3p néi h-i. BiOt r»ng tr2n n%p ca 12 bu l«ng
ph©n bé ®Ou. ,p lic téi ®a ciia ndi h-i 12n n3p P=120N/cm?2. 8§éng kYnh n3p
D=200mm. Bu l«ng lam b»ng thBp 45 théng ho, cA =270N/cm? §Om Ium b»ng
Ani'ng.
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Bui 3: Ghbp bu l«ng chbu tfi trdng vu«ng gac vii ®éng t©m cfia th©n bu l«ng
trong hai tréng hip. BiOt r = 12.000 N ,h; = 12mm, h, = 20mm, bu l«ng vy tEm ghBp

®Ou lum b»ng thBp CT3 ca giii htn bOn 450%m2 , gifi hin chvy ciia VEt liOu

mei ghbp . 220%m2 . Luc xiOt kh«ng ®ic kiOm tra.

Bui 4. TYnh ®éng kYnh bu l«<ng ®0 neéi b'ng tfi ®,, cfia nhp m,y xi m'ng. Troc tfi
cd ®éng kYnh D = 500mm vy m« men M = 845kN.cm .

BiOt:i=2;f=0,2; n =20 ®inh; k=2; [ x = 140 MPa

Cho y: Bu l«ng chbu luc ngang méi ghbp ca ®¢é hé.

8.2. Byi tEp meéi ghbp hpn

Bpi_1: X,c ®bnh kYch thic mei
hun ®0O ghbp hai tEm thbp CT3
I2i vii nhau nh hxnh vi

BiOt kYch thic tiOt diOn tEm
chYnhb =200 10mm,

Hai tEm ®Om b; ;=180
6mm. Hun b»ng tay, que hun
N46

Bui 2: KiOm tra an topn cfia méi hun nh hxnh vi

®0 hun hai tEm thBp CT2 ca kYch thic tiOt diOn

b =200 10mm. Ph-ng ph,p hun b»ng tay que

hun N46, khi lum viOc chbu luc kDo téi ®a P = 300

KN.

vc:.*
| . \‘_:v_‘\.\ S
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".LQE‘ N T SN t//z/ > / LL
F o T :
i . '
f 'Il‘ ﬁ'=[]|I,'j'-”?f‘:fj,‘[].Iil'H:}J /
| : - i ; |i|.
< = I
7 .| ! 2 Lo - \.;\ JU
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= ,_ =
. Bh . ?‘I" NasIRNSERERENN] i
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Hinh 2.10
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Bui_3: Hai tEm phang VEt liOu Iy CT3, tiOt didn

200 12mm ®ic néi vii nhau b»ng hun gi.p méi nh ‘LE:ZB::*"_’

hxnh vi, chbu luc kbo P. BiOt « = 160N/mm?

{52)

Hinh 26



X,c ®Pnh luc kbo trong hai tréng hip:
a) Hun b»ng tay, que hun N46
b) Hun tu ®éng.

Bui 4: Chéan kYch thic tEm ®Om ®0 hpun hai tEm thBp CT2 ca kYch thic tidt diOn

i 10mm 300mm. BiOt r»ng ding ‘

N

NNRRRRNNS
mch hun hen hip, hpn b»ng tay, que s \\ LN

hun N46. Luc kbo téi ®a P = 350KN
nh hxnh vi

"]
i

/Ar ”
o R R B o o
1'//////// P ARAPa

Bui_5: X,c ®bnh chiOu meéi hun lHinh 2.12

chang nh hxnh vi. Bi®t P=500KN ;[ ]=140Pa ;[ ]x=0.6[ I«

S =17 mm vy hai tEm thBp ®f ®iOu kiOn bOn.

Bui 6: X,c ®Pnh ph-ng ph,p hun (hun chang hay hun gi,p mei), vy chiOu dui méi
cfia tEm ghBp chbu lic kDo hai tEm ghPp giéng nhau P=400kN ; S=20mm ;
b=110mm ;[ ]=190MPa ;[ ]n=0.9[ Jw; [ 1=0.6[ I

Bui 7: X,c ®Pnh chiOu dui cfia méi hun L, L, ®0 néi thanh thBp géc vpo tEm
phvang.

P=200KN ; K=12mm ; Z=30mm ; b=100mm ; [ ]=0.6[ ]

[ ]=160N/mm?

Bui 8: Cho méi hun ghbp nh hxnh vi x,c ®Pnh chiOu dpi cfia méi hpn L, L, ®0
®1m bfo cho méi ghbp cia thanh thbp gac.

b=125mm ; k=12mm ; z=29,5mm ; P=250KN ;[ ]=0,6[ ];[ ]=160MPa.

8.3. Byi tEp n©ng cao

8O Byi : tYnh to,n hO dEn ®éng b ng i
Sinh vi®n :
Lip
.S~ ®a

hO théng:
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Il. Sé 1iOu cho tric:

1. Luc kbo b'ng tfi P=.... N

2. VEn téc b'ng tTi: V=...ms

3. §8éng kYnh tang quay: D= mm

4. TYnh chEt tfi trang: aen ®bnh

5. Théi gian Ium viOc : N'm........ Ca/n'm......... Gié/ ca.

Bé truyOn lum viOc mét chiOu
Il. Khéi Iing tYnh to_n:
1. Chan ®éng ¢~ ®iOn, ph©n phéi t( sé truyOon
2. TYnh to,n c,c bé truyOn trong v ngopi hép gifm téc
3. TYnh tréc vu chén then
- Chén, tYnh kiOm nghiOm khip néi
- TYnh s- bé, gCn ®6ng v kiOm nghiOm mét troc trong hép gifm téc
- TYnh 1 méi ghBp then, cRn It chan then tidu chuEn
4. TYnh vy chéan & I'n
5. Chan kOt cEu va hép vp c c chi tit 134p ghbp
B. Théi gian thuc hiOn: 04 TuCn

Nguy giao ®0 Gi_o vi*n hing dEn Tae m«n
o
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Bpi 2:
8O Bpi : tYnh to,n hO dEn ®éng b ng i

Sinh vi®n :
Lip :
| . S~ ®a hO théng:
--— X "_V | L
P | T v > X
X X 5
w
x\ | / %
Il. Sé 1iOu cho tric:
1. Luc kbo b'ng tfi P=....N
2. VEn téc b'ng tTi: V=...m/s
3. 8éng kYnh tang quay: D= mm
4. TYnh chEt tfi trang: aen ®pnh
5. Théi gian lum viOc : N'm.....Ca/ n'm....... Gié/ ca.

Bé truyOn Ium viOc mét chiOu
lll. Khéi ling tYnh to,n:
1. Chan ®éng ¢~ ®iOn, ph©n phei td sé truyOon
2. TYnh to.n c,c bé truyOn trong v ngopi hép gifm téc
3. TYnh tréc vu chén then
- Chén, tYnh kiOm nghiOm khip néi
- TYnh s- bé, gCn ®ong v kiOm nghiOm mét troc trong hép gifm téc
- TYnh 1 méi ghBp then, cRn % chén then tifu chuEn
4. TYnh vy chéan & I'n
5. Chan kOt cEu va hép vu c,c chi tiOt 134p ghPp
B. Théi gian thuc hiOn:..04..TuCn

Nguy giao ®0 Gi_o vi*n hing dEn Tae m«n
Ao .
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8O Byi : tYnh to,n hO dEn ®éng b ng i
Sinh vi®n :
Lip :

I. S~ ®4 hO théng:

s I N—F—7F #/ BE===

- —>
\ F
II. Sé liOu cho tric:

1. Luc kbo b'ng tfi P=.... N

2. VEn téc b'ng tTi: V=.... m/s

3. 8éng kYnh tang quay: D=, mm

4. TYnh chEt tfi trang: aen ®bnh

5. Théi gian Ium viOc : N'm....Ca/ n"'m... Gié/ ca.

Bé truyOn lum viOc mét chiOu
Il. Khei Iing tYnh to_n:
1. Chan ®éng ¢~ ®iOn, ph©n phei t( sé truyOn
2. TYnh to,n bé truyOn trong hép gifm téc
3. TYnh tréc vu chan then
- Chén, tYnh kiOm nghiOm khip néi
- TYnh s= bé, gCn ®4ng v kiOm nghiOm hai troc trong hép gifm téc
- TYnh 1 méi ghBp then, cRn It chan then tifu chuEn
4. TYnh vu chéan & I'n
5. Chan kOt cEu va hép vp c c chi tidt 134p ghbp
B. Théi gian thac hiOn:..04...TuCn

Nguy giao ®0 Gi_o vizn hing dEn Tae m«n
Y S
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Bpi 4:
8O Byi : tYnh to,n hO dEn ®éng b ng i

Sinh vi®n :
Lip :
I. S- ®a hO théng:
X X
§.cm — X
Vavaravare X \
T
II. Sé 1ibu cho tric: v P

1. Luc kbo b'ng tfi P=... N

2. VEn téc b'ng t1i: V=.... m/s

3. 8éng kYnh tang quay: D= mm

4. TYnh chEt tfi trang: aen ®pnh

5. Théi gian lum viOc : N'm....Ca/ n'm.... Gié/ ca.

Bé truyOn Ium viOc mét chiOu
ll. Khéi ling tYnh to,n:
1. Chan ®éng c- ®iOn, ph©n phei td sé truyOon
2. TYnh to,n c,c bé truyOn trong hép gifm téc
3. TYnh tréc vu chén then
- Chén, tYnh kiOm nghiOm khip néi
- TYnh s- bé, gCn ®bng v kiOm nghiOm  troc trong hép gifm téc
- TYnh 1 méi ghBp then, cRn % chén then tidu chuEn
4. TYnh vy chéan & I'n
5. Chan kOt cEu va hép vu c,c chi tiOt 134p ghbp
B. Théi gian thac hiOn:..04...TuCn

Nguy giao ®0 Gi,o vi*n hing dEn Tae m«n
S S
9.Try 1&i ¢.c cOu hai v bpi tEp
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9.1. Tra I&i bpi tEp méi ghbp ren
Bpi 1:

1. X,c ®pnh chiOu réng b cfia tEm ghPp theo ®iOu kiOn sgc bOn uén. IEy n =
14(h=14 2)ta®ic
[ k= o/n=220/1,4= 157 N/mm?
TYnh s- bé chiOu réng b theo tfi trang chYnh Iy m« men T t8 hO thac
1 T

W=—=sb=—
6 |[d],

) 6T _ |6.8.10° _
Txm ®ic b= [— =,/——— =160mm (T= 8000 N.m= 8.10° N.mm)
s[o], V12.157

Vx chbu th®m luc F, ta I,y b=165 mm.
KiOm nghiOm tEm ghBp chbu toun bé ti tréang

_ 6T F _6.8.10° 10.000
g= + +

5 = 5 152N / mm?
sb™ sb 12.165 12.165

2. X,c ®bnh kYch thic méi hun.

IEy |, = b= 165 mm; k=s= 12 mm

TYnh s= bé chiOu dpi méi hpn dac |, theo m« men xo%n T ta ca:
[1=0.6.] Jx=94 N/mm?

TYnh chiOu dpi méi hun déc theo c«ng thac:

6
S 8.10 :[T]

T
0,7.12.ld.165+2.0,7.12.1652

Do ®4& ls= 35 mm
Léy ls ®0 tYnh to,n Iu 40 mm (xBt ®On hai ®Cu meéi kh«ng ®ic hpn thEu)

KiOm nghiOm meéi hpun khi chbu m« mem xo%n T.

_ 10.000 )
T, = SN/ mm
0,7.12.(40.2 +165)
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6
T, = 8.10 =86N / mm’*

T
0,7.12.40.165+2.0,7.12.1652

T=T,+T, =5+86=9IN/mm’ |1]
.p ltc nai h-i t,c dong I2n n3ap:

Q=P D2/4=120.3,14.202/4 = 37,7.103N
- Luc t,c déng I2n mci bu l«ng.
q=0Q/12=37,7/12 = 3,14.103N

Luc kbo topn bé bu l«ng.

4= .q

Bu l«ng gi+ n3%p v ndi cd& ®Om ani'ng, h-n n+a nai h-i, n®n meéi ghBp quan

trang, VEy =2,5.
g:= 2,5.3,14.103 = 7,85.103N
T®iOukiOnbOn =1,3.4.q/ d2 [ I«
Trong ®4&:
[ k=05 ch=0,5.270 = 135N/mm2
d 1,34.q:/ [ Kk
d.=2 1,3.4.7,85.103/3,14.135 = 9.81 mm.

VEy ®éng kYnh bu l«ng M12
9.2. Tra I&i bpi tEp méi ghbp hun
Bpi 1:
Chéan gng suEt cho phPp: gng suEt kDo cho phbp cfia thbp CT3 Iu  « =

160N/mm?
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Khi hun b»ng tay, que hun N46 tra bfing ta ca :
k=05 =05 160 =80N/mm?
( Hun gi=a tEm chYnh v tEm ®Om Ip hun chang, mich hpn hen hip).

X.c ®Pnh kYch thic méi hun, & ®©y chfi yOu Iy x,c ®Pnh chiOu dpi méi hpn (vx
chiOu cao tiOt di®n hun b»ng chiOu dpy tEm ®Om).

Dii t,c dong cha luc P, tEm chYnh v tEm ®Om chbu kDo, méi hun chbu c3at.
80O ®Tm bfo s@c bOn cho meéi ghPp thx sgc chbu kbo ciia ¢,c tEm b»ng s@c chbu

c%t cfia mei hun.

Luc kDo cho phbp cfia tEm chYnh (Vx khi chbu kDo tEm chYnh nguy hiOm h-n
tEm ®0Om).

Pc=F« «=200 10 160 = 320.000N

Luc c%t cho phbp cfia mei hun:

Pc=0.7 e 1l trong ®a:

|=2(bs+1q)

VX VEY Pe=2.0.7 e 1(b1 + ls) = 1,4.6(180+1d).80

Do Py = P, nn 32000 = 1,4.6(180+14).80 (a)

T (a) rét ra chiOu dpi mét mich hpn dac:

la = 32000/1,4.6.80 - 180 = 300mm.

ChiOu dpi mét mich hpun ngang In = b1 = 180mm

Bui 2: : Chan gng suEt cho phbp:

Hun b»ng tay, que hun N46 tra bfing ta ca:
ne=05 «=0.5 140 = 70N/mm?

Trong ®&: = 140N/mm? vx vEt [iOu tEm ghBp Ip thBp CT»

Theo hxnh vl ta c& meéi hun thuéc hun chang, mich hun ngang. VEy kiOm tra an

topn vO c%t cho meéi hun:
gng suEt ¢t ph.t sinh trong méi hun:
«=P/0.7 1=300.103/0,7 10 200 2= 108N/mm?

Trong ®3 | Iy chiOu dpi teeng céng mei hun | = 2b.
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Sos,nh cvii e tathEy 108N/mm2 > 70N/mm?

VEy méi hun tran kh«ng ®m bfo an toun khi lum viOc

11. Tpi liOu tham kho
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