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LOT NOI PAU

Nganh ché tao may dong mot vai tro quan trong trong viéc san xuét ra cic may moc ,
thiét bi cho tat ca cac nganh trong nén kinh té quéc dan . C6 thé noi rang khong co
nganh cong nghé ché tao méy thi khong ton tai cic nganh cong nghiép khac . Vi vay
viéc phat trién khoa hoc cong nghé trong linh vuc cong nghé ché tao may cé ¥ nghia
hang dau nham thiét ké , hoan thién va van dung cic phuong phap ché tao , to chiic va
diéu khién qua trinh san xuat dat hiéu qua kinh té cao nhat .

Bat ké mot san pham co khi nao ciing dugc tién hanh nhu sau :Can ¢t vao yéu cau s
dung , thiét ké ra nguyén li cua thiét bi , tir d6 thiét ké ra két cau thuc sau do 1a ché tao
thur nghiém va stra ddi hoan thién réi mé&i dua vao san xuat hang loat .Nhiém vu cua
nha thiét ké 1a phai thiét ké ra nhing thiét bi dam bao phu hop véi yéu cau sir dung ,
con nha cong nghé thi cin ctr vao két cau da thiét ké dé chuan bi vao quaé trinh san xuat .
Giira thiét ké va ché tao c6 moi quan hé chit ché . Nha thiét ké khi nghi dén yéu cau sir
dung cta thiét bi dong thoi cling phai nghi dén van dé céng nghé dé san xuat ra
chung .Vi vay nha thiét ké ciing phai ndm viing nhitng kién thtrc vé cong nghé ché tao .

MUC LUC
Trang
Chuong 1: BQ TRUYEN PONG DAI Error! Bookmark not defined.
Chuong 2: BO TRUYEN PONG XICH Error! Bookmark not defined.
Chuong 3: TRUYEN PONG BANH RANG Error! Bookmark not defined.

TAI LIEU THAM KHAO


http://nganhcongnghechetaomay.blogspot.com/

Chwong 1: B§ Truyén Pai
3.1. KHAI NIEM CHUNG
3.1.1. Khai niém bé truyén dong dai

Truyén dong dai 1a truyén dong ma sét gian tiép, truyén chuyén dong va co ning
(tai trong) nho ma st gitra dai vdi cac banh dai gitra 2 truc kha xa nhau.

Hinh 3.1 B truyén dai

BO truyén dai thudng c6 hai banh dai (nhw hinh 3.1) gdm: banh dan 1, banh bj dan 2 va
Mot dai 3 méc cang trén hai banh dai nho bo phan cang dai. Nho co ma Sét~giﬁ’a dai va
banh dai, banh dan quay s€ truyen chuyén dong va co nang sang banh bi dan.

3.1.2. Phan loai bd truyén dong dai

Hinh 3.2 Cac loai dai

* Phan loai theo vat liéu ché tao dﬁy dai: Pai vai cao su, dai vai, dai da, dai len.
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* Phan loai theo hinh dang mit cat day dai: Pai det, dai hinh thang, dai hinh lugc, dai
tron. dai rang.

+ Pai det co tiét dién 1a hinh chix nhat (hinh 3.2a).

+ Pai thang c6 tiét dién I1a hinh thang can, goc & dinh y = 40° (hinh 3.2b).

+ Pai lugc ¢ nhiéu chan phan bd doc theo chiéu rong, ¢ mit trong cua dai (hinh
3.2d).

+ Pai tron c6 tiét dién 1a hinh tron (hinh 3.2¢).

+ Pai ring c6 nhiéu ring phan b theo chiéu dai, & mat trong cua dai (hinh 3.2¢). Trong
d6, dai det va dai thang dugc dung phé bién hon c4, dai tron chi duoc ding khi

cong suat nho, dai lugc va dai ring dung khi cong suat 16n hoic can phai dam bao lam
Viéc Vvai ti so truyen on dinh, khuon kho kich thudc nho gon.

* Phan loai theo vi tri truc: Truyén dong hai truc song song quay ciing chiéu (hinh 3.3a),
truyén dong chéo hai truc song song quay nguoc chiéu (hinh 3.3b), truyén dong nua
chéo truyén chuyén dong giita hai truc chéo nhau (gdc gitra hai truc thuong 1a 90°, hinh
3.3c).

a) b)

Hinh 3.3. Truyén déng dai theo vi tri

3. Uu va nhuoc diém caa bd truyén dong dai

1. Uu diém

- C6 kha ning truyén chuyén dong va co ning giira cac truc & kha xa nhau (> 15m).
- Lam viéc ém, khéng én do vt liéu dai c¢6 tinh dan hoi.

- An toan cho céc tiét may khac khi bi qua tai, vi dai s& trugt tron toan phan trén banh.
- K&t cau va van hanh don gian, gia thanh re.
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2. Nhuoe diém

- Khuén kho kich thudc kha Ion (khi cing mot diéu kién 1am viéc, thuong riéng duong
kinh banh dai da 16n hon duong kinh banh ring khoang 5 lan).

- Ty s6 truyén khéng 6n dinh vi c6 trugt dan hdi trén banh.

- Lyc tac dung trén truc va 6 16n do phai cing dai (luc tc dung trén truc va 6 ting thém
2 + 3 lan so vai trong truyén dong banh rang).

- Tudi tho thap khi 1am viéc véi van tc cao.

- Khi dung banh cang dai lam tang sb chu ky bi udn cua dai, s& 1am giam tudi tho cua
dai.

Ngay nay dai thang st dung pho bién nhét do c6 hé sé ma sat qui d6i lon
3. Pham vi sir dung cia bd truyén dai

- Bo truyén dai co thé truyén cong suit dén 1500kW, nhung thudng dugc véi P<
(40+50)kW, v=5+30m/s.

- P6i voi truyén dong dai det: ti sb truyén u < 5, truyén dong dai hinh thang: u < 10. -
Khoang cach 16n nhat giita hai truc cé thé tgi 15m va 40m (trudng hop dic biét).

- B truyén dai thudng duoc bé tri & cap d6 nhanh, banh dan 1ap vao truc dong co.
3.1.4. Phuong phap cang dai

Trong qua trinh 1am viéc dai s& dan dan dén ra, stc cang giam xudng. Do d6 ta can phai
dieu chinh strc cang cua dai.



Banh
cang —
dan

Hinh 3.4. Piéu chinh cang dai dai
bang banh cang dai

Hinh 3.6. Piéu chinh cang dai nho trong lwong déong co

3.2. VAT LIEU VA KET CAU PAI
3.2.1. Vit liéu 1am dai
Vit liéu 1am dai thoa mén d6 bén moi, 1au mon, hé sé ma sat 16n, tinh dan hoi cao.

a. Pai det: Bao gom céc loai dai sau: dai da, dai vai cao su, dai soi len, dai soi bong,
dai lam bang vat li¢u tong hop.



b. Pai thang: Dai thang gém c6 dai soi xép va dai soi bén

Hinh 3.7. Pai det Hinh 3.8. Dai thang

3.3.2. Két cAu b truyén dong dai det

Pai det, hay con goi 1a dai phang, tiét dién dai 1a hinh chir nhat hep, banh dai hinh try
tron, duong sinh thang hozc hinh tang tréng, bé mat 1am viéc 1a mat rong cua dai

3.2.3. Két cAu dai thang

b: B& rong 16n nhét cua dai; bo: Bé rong cua dai tai mit phang trung hoa; yo: Khoang
cach tir mat phang trung hoa dén mat trén cua dai; h: Chiéu cao cua dai; y = 40°: Goc &
dinh; L: Chiéu dai dai, dugc tinh 1a chiéu dai l6p trung hoa.

3.3. THONG SO HINH HQC BOQ TRUYEN DAI



3. Théng s6 hinh hoc

Géc 6m trén banh dan (rad)

d, —d
al =T — 2 1 b
a
Géc 6m trén banh dan (dd) .
d, —d .
a, =180—-57—2——1L ra e
a a - khoang cach gia hai truc: «, - goc dm banh da: nhd
Chiéu dai day dai L Hinh 4.10 Cac théng sé hinh hhoe bé truvén dai
2
w(d, +d d, —d
L =2 & ( 2 1)+ ( 2 1)

4a

Khoang cach truc a

R T

4 7

a =




5. Lwc va (rng suat trong bd truyén dai

5.1 Luwc
Fo: lwc cang ban dau Fy = Ao,
F,: lwc trén nhanh cang F, = Fy + -t
F,: lwc trén nhanh chung F F — F‘z
2 —+*0
2
2T,
F.: lwvc vong F =71
d,
F,: lwc cang phu do lwc quan tinh ly tam
2
F, =q,v
4. Van téc va ti s6 truyén
Van téc dai trén banh dan
7Z'd1 n
Vl - —4
6.10
Van téc dai trén banh bi dan
_ 7mdyn,
Vp =— ==
6.10
Ti s6 truyén
n d
. 2

nj - dl(l—f)

Néu bé qua hién twong trwot
n d
n, d,
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2.B6 Truyén Pong Xich
4.1. KHAI NIEM CHUNG
4.1.1. Nguyeén Ii lam viéc caa truyén déng xich

Pia xich din quay, ring cua dia xich day cac mat xich chuyén dong theo. Day xich
chuyén dong, cac mat xich day ring cua dia xich bi dan chuyén dong, dia xich 2 quay.

1.2. CAu tao b truyén dong xich

Hinh 4.1. Bj truyén xich

CAu tao chinh caa b truyén xich c6 3 bo phan chinh: dia dan 1,dia bi dan 2 va xich 3
(hinh 4.1). Ngoai ra, tuy truong hop, ¢6 thé ¢ thém bo phan cang xich, bd phan boi
tron, hop che. C6 khi diing mot xich dé truyén dong tir dia dan sang nhiéu dia bi dan.

+ Pia xich din 1, c6 dudng kinh tinh toan 13 d1 Iap trén truc 1, quay véi sb vong quay
n1, cdng suat truyén dong P1, mé men xoan trén truc T1. Pia xich c6 ring tuong tu nhu
banh rang. Trong qua trinh truyén dong, rang dia xich an khop voi cac mit xich, twong
ty nhu banh rang an khop voi thanh rang.
+ Pia xich bi din 2, c6 dudng kinh d2, duoc Iap trén truc bi dan 11, quay véi s6 vong
quay n2, cong suat truyén dong P2, mé men xoan trén tryc T2.
+ Day xich 3 1a khau trung gian, mic vong qua hai dia xich. Day xich gom nhiéu mat
xich dugc ndi voi nhau. Cac mat xich xoay quanh khép ban 18, khi vao an khop voi
rang dia xich.
1.3. Phan loai b truyén déng xich

Tuy theo ciu tao, xich dugc chia thanh cé4c loai: Xich con lan, xich éng, xich ring
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Hinh 4.5. Xich éng

@ P

Hinh 4.6. Xich rang

4.1.4. Uu va nhwoe diém va pham vi sir dung cia b truyén dong xich
1. Uu diém

- C6 thé truyén chuyén dong giira cac truc kha xa nhau (Amax = 8 m).

- Kha nang tai cao hon dai.

- Hiéu suét truyén dong cao hon so voi dai, dat 1=0.96+0.98.

- Luc tac dung Ién truc nho hon so véi truyén dong dai vi lyc cang ban dau khéng Ion.
- C6 thé truyen chuyén dong va céng suat cung mot luc dén nhiéu truc.

- Khong xay ra su truot nén ty so truyén i khong doi. - Kich thuéc nho so véi truyen
dong dai.
12



2. Nhuoe diém

- Gia thanh twong ddi cao vi két cAu phuc tap.

- C6 nhiéu tiéng on khi 1am viéc.

- Van tdc tic thoi cua xich va dia bi dan thay doi theo thoi gian (khdng 6n dinh).

- Y&u cau cham séc thuong xuyén (bdi trom, ...) va phuc tap hon so véi bo truyén dai. -
Chdng bi mon khi lam viéc noi nhiéu bui va boi tron khong tot.

3. Pham vi sit dung

- Khoang cach truc xa d¢én 8m

- Dan ddng cho nhiéu dia xich

- P <110kW, v < 15m/s, n <500v/p, u<8

- B6 truyén xich dugc dung nhiéu trong cac may ndng nghiép, may van chuyén, va
trong tay may.

4.2. THONG SO HINH HQC CUA BQ TRUYEN PONG XICH

4.2.1. Bwoéc xich

Budc xich pC, mm duoc tiéu chuan hoa. Ciing 14 budc cua ring dia xich trén vong tron
di qua tam céc chot.

Budc xich pC ¢ gia tri tir 12, 7+50,8 mm, c6 thé chon theo bang 4.2

M

—

Hinh 4.7. Thong 56 hinh hoc cua bo truyen xich
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4.2.2. Pia xich

- Buong kinh tinh todn cua dia xich dan la d1 va cia dia bi dan 1a d2; ciing chinh 1a
duong kinh vong chia cua dia xich, mm; la duong kinh ctia vong tron di qua tim cac
chét (Hinh 4.7). Buong kinh vong chia cia dia tinh theo cong thirc:

Pc p.Z

180

d= (mm)

Z: s0 rang dia xich; pc: budc xich (tiéu chuan)
- Puong kinh vong tron chén rang dia xich dg, dp, mm.
- Buong kich vong tron dinh rang dai, da2, mm.

180
d, = pc (0, 5 + cotg T) (mm)

- Sb rang cua dia xich dan Z1 cua dia xich bi dan Z2.

- Buéc xich pC, mm, 1 budc cua rang dia xich trén vong tron di qua tdm cac chot.
- S6 mat cua day xich X ludn 1a sé chin, dé dé dang ndi véi nhau.

S6 mat xich: X=L/pc

- Khoang cach tryc a, 1a khoang cach giira tam dia xich dan va dia bi dan; mm.

4.2.3. S6 ring dia xich

4.3. PONG HQC CUA BO TRUYEN PONG XiCH

14



4.3.1. Van toc va ti sé truyén trung binh:

- Vin téc bo truyén xich:
m.d;.ng

~ 60000
Pc-Z1.n4

= 60000 (m/s)  (4.8)

Vi

T d,.n, .

V2 = 60000 Hinh 4.8. Vin toc trung binh trong bé truyén

_ Pc-Z2.1n;
60000

Vin toc xich cang tang thi xich cang chéng mon, tai trong déng va tiéng on tang. Do

(m/S) (49) xich

do nén chonv <15m/s
- Ti s6 truyén ciia bd truyén xich:

n, Z,

u-= =
n, Z

Nénchonu<§8

Vi ndi = pc.Zy va ndz = pc.Z2

Pc Z; -7, 2 Pz
—»Lzz.a+7(zz+zl)+(7) :c (mm) (4.5)
- S6 mit xich: Mat khac L = X.pc = S6 mit xich X
L 2a 1 Z, - Z:\2 p,
X=—=x—+—-(2,+2 +( )_' 4.6
i 2( 2+ Zy) = = (4.6)

Gia tri X dwgc lam tron 6 nguyén va nén chon s6 chn.
2. Khoang cach truc chinh xac
Sau khi chon X, ta tién hanh tinh lai khoang cach truc a chinh xéc nhu sau:

_ Zz + Zl) ( Zz + Zl)z (ZZ - Zl)z
a=0,25.p.. (X > + j X > 8. = (mm) (4.7)

Dé bé truyén xich lam viéc ¢6 do ching binh thuong, ta giam khoang cdach truc a mét
khoang Aa=(0,002+0,004)a.

Tir s6 mit xich X da chon phai tinh lai chiéu dai L cua day xich theo cong thirc:

L =X.pc (4.8)
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4.3.2. Lwec tac dung lén truc bd truyén dong xich

Hinh 4.9. Luc tac dung lén bo trm‘én xich

- Lyc cing ban dau FO cua xich bang trong lwong caa nhanh xich tw do:

Fo=Kra.qug (4.10)
a: chiéu dai doan xich tu do gz“m béng khoang cach truc (m)
qu: khoi lugng mot mét xich (kg/m)
g: gia toc trong trudng (m/s?)
Ky hé s phu thugc vao dg vong cua xich, Ky= 6 khi b) truyén nim ngang, K= 3 khi
goc nghiéng <40°, K;= 1 khi b truyén thang dimg,
- Diéu kién cin bing cua dia xich:

dl d2
ZT= —Tl +F1.7—F2.‘i'= 0
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Fi-F.=F (4.11)

1000.P,
F, = ” (4.12)
- Luc quan tinh ly tam: Fy = qm.V? (4.13)

Gia tri F> = Fy +F,. Vi Fy va F, twong ddi nho so véi luc vong F,, nén khi tinh toan ta

c6 thé ldy gan ding F) ~ F;; F2~ 0
- Luc tac dung Ién 6 va truc: Fr = K Fy (4.14)
Kun: hé s0 trong lugng xich
Kw=1,15 b truyén xich ndm ngang hodc khi goc nghiéng < 40°
Kn=1 b0 truyén thing dimg.
Fi: luc vong o ich (N)

4.3.3. Tai trong ddng va dong ning va dap caa bd truyén dong xich

Trong truyén dong xich, do van téc cia xich va dia xich bj dan thay d6i cho nén sinh ra
tai trong dong. Khi xich c6 khoi lugng m chuyén dong véi van tée Vx thay doi theo
thoi gian, nghia 1a chuyén dong véi gia toc ax, sinh ra tai trong dong (luc quén tinh)

a. Q- 1. Pe

Fd =mM.ay = W (N) (415)

Trong d6 m: khoi luong xich (kg)

ax: Gia toc xich (m/s)

a: khoang cach truc (mm)

pc: Budc xich (mm)

n1: toc do quay cua dia xich dan (vg/ph)
qu: khoi lwong 1 mét xich (kg/m)
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Trong khi 1am viéc, trong bo truyén xich c6 thé xay ra cac dang hong sau:

- bt xich, day xich bj tach roi ra khdng 1am viéc duoc nira, ¢6 thé gay nguy hiém cho
ngudi va thiét bi xung quanh. Xich cé thé bi dit do moi, do qué tai dot ngot, hoic do
cac mdi ghép gitra ma xich véi chét bi hong.

- Mon ban 1& xich. Trén mat tiép xdc cta ban I& c6 ap xuat Ion, va bi truot tuong ddi
khi vao an khép véi rang dia xich, nén toc do mon kha nhanh. Ong 16t va chbt chi mon
MGt phia, lam budc xich tang thém mot luong Apx (Hinh 4.7).

Khi budc xich ting thém, toan bo day xich bi day ra phia dinh ring dia xich, tim cac
chét nam trén duong tron c6 dudng kinh d+Ad. Xich dé bi tudt ra khoi dia xich (Hinh
4.8).

Mon 1am giam dang ké tiét dién ngang cua chét, co thé dan dén gay chdt.

- C4c phan tir caa day xich bi moi: rd bé mat con lin, ong 16t, gay chét, vd con lan. -
Mon ring dia xich, lam nhon ring, ring dia xich bi gay.

4.4.2. Vat liéu ché tao xich va dia xich

Pia xich c6 cau tao gan giong banh ring, chi khac ¢ phan vanh ring. Kich thudc va
bién dang rang phu thuoc vao loai xich. Vat liéu lam dia xich thuong la thép cacbon
hay thep hop kim, sau khi gia cong toi dat d6 ciing 50 — 60H RC.

4.4.3. Boi tron

Boi tron 1a bién phap 1am ting kha ning lam viéc, kéo dai tudi tho cua bo truyén dong
xich. Boi tron tot s€ lam cho hiéu suat lam viéc cua bd truyén cao.

Tay thudc vao van téc caa bo truyén, co thé ¢d cac bién phap bdi tron sau:

- B6i tron dinh ky dung cho bo truyén c6 van toc thap khoang (3+4) m/s, cir sau (8+10)
gid boi tron mot 1an hay dung phuong phap bdi tron nho giot. Ngoai ra c6 thé bdi tron
bang cach nau chay ma réi ngdm xich cho ngam vao ban 18.

- Boi tron thudng xuyén ding cho bd truyén c6 van tdc cao. Néu van téc khoang
(5+8)m/s, ngam xich ngap trong dau téi nira chicu cao mat xich. Néu van toc v>8 m/s
thi tot nhat Ia dung bom phun dau lién tuc vao mat xich

45. TRINH TU TINH TOAN THIET KE BQ TRUYEN XIiCH
Thong s6 dau vao: cong suat P1, kW; s vong quay ni, vg/ph; ty sé truyén u.

Budc 1. Chon loai xich phu thudc vao cdng suat truyén, van téc va diéu kién 1am viéc.
Budc 2. Chon so rang so bd cua dia xich dan theo céng thuc
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Z1 =29-2xu.

Nén chon s6 ring dia xich 1a s I¢ dé xich mon déu.
Budc 3. Tinh sé rang dia xich 16n theo cong thic
Z2 = uxZ1 véi diéu kién Z2 < Z2max

— Xac dinh lai chinh xac ty sé truyén bo truyén xich, sai sd ti sé truyén <3% Budc 4.
Tinh toén céc hé sb diéu kién sir dung xich theo cong thuc:

K = KOxKaxKdcxKbxKrxKlv

Céc hé sb dugc tinh nhu sau:

KO: hé sd xét dén anh hudéng cua vi tri bo truyén: khi duong néi hai tim dia xich hop
véi duong nam ngang mot goc nhé hon 60° thi K0=1; néu 16n hon 60° thi K0=1, 25.

Ka: hé sé xét dén anh huong cua khoang céch truc hay chiéu dai xich, xich cang dai thi
s6 lan an khép cuia méi mat xich trong mot don vi thoi gian cang it, do dé xich sé it
mon

hon. Ka tra bang 4.3

Bang 4.2. Hé sé Ka

a <25%pc. (30 + 50)xp.|(60 + 80)xp.
K. 1,25 1 0,8
Kdc: hé sd xét dén anh huong cua kha nang diéu chinh luc cing xich: néu truc diéu
chinh duoc thi Kdc=1; néu diéu chinh bang dia cing xich hodc con lan cing xich thi

Kdc=1,1; néu truc khéng diéu chinh dwoc hoic khdng c6 bd phan cing xich thi
Kdc=1,25

Kb: hé s6 xét dén diéu kién bdi tron: néu béi tron lién tuc Kb=0,8; néu boi tron nho
giot Kb=1; néu bdi tron dinh ky (gian doan) thi Kb=1,5 .

Kr: hé s6 tai trong dong: néu dan dong bang dong co dién va tai trong ngoai tac dong
lén bo truyén tuong d6i ém thi Kr=1; néu tai trong co va dap (hay va dap nhe) thi
Kr=1,2+1,5; néu c6 va dap manh thi Kr=1,8.

Klv: hé sb xét dén ché do 1am viéc: 1am viéc mot ca thi Klv=1; lam viéc hai ca thi
Klv=1,12; lam viéc ba ca thi Klv=1,45.
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Budc 5. Tinh ¢ong suat tinh toan Pt theo cong thic:

p,= KxK,xK,
K,

Trong do:

P1: cong sudt tinh todn (kW)

[P]: cong suat cho phép ctia b truyén mot day 6 bude p. (tra bing 4.3)

X Py < [P]

Iy 25 :
7 = — = — (hé so rdng dia xich)
L L
n
K, = % (hé s6 s0 vong quay, gia tri ny, tra bang 4.3)
1

K. hé s6 xét dén 5o day xich x, néu x=1,2,3, 4thi K=1; 1,7, 2,5 3.

Bang 4.3. Lya chon budc xich pc theo céng suat cho phép [P]

- Vin the v:
v = ny.pe.Zy
60000
- Lyc vong c6 ich:
1000 x P
F,= (N)

v

(m/s)

20



Bude });Z:g C!liéll o Cong suit cho phép [::1k:]‘,igs/ﬁ;:,)6ng quay cua dia nhé
o enledy, | e |
Pe, (mm) Gnm) (mm) 50 | 200 | 400 [ 600 | 800 [ 1000 | 1200 | 1600
12,7 3,66 5,80 0,19 | 0,68 | 1,23 | 1,68 | 2,06 242 | 272
12,7 4,45 8,90 035 | 1,27 | 2,29 | 3,13 | 3,86
452 | 506 | 3,20
12,7 4,45 10,11 0,45 | 1,61 | 2,91 | 3,98 | 4,90 s74 | 643 | 595
15,875 5,08 11,30 0,57 | 2,06 | 3,72 | 5,08 | 6,26 7,34 8,22 7’55
15,875 5,08 13,28 0,75 | 2,70 | 4,88 | 6,67 | 8,22 9,63 12) 3 9,65
19,05 5,96 17,75 1,41 | 4,80 | 8,38 | 11,4 | 13,5 1’5 3 16,9 1,2 7
254 195 22,61 320 | 11,0 | 19,0 | 25,7 | 30,7 34,7 38,3 19,3
31,75 9,95 27,46 5,83 | 19,3 | 32,0 | 42,0 | 49,3 54’9 60,0 43,8
38,1 11,12 | 3546 | 105|348 577|757 (889 | " ’ ’
4445 | 12,72 37.19 | 147 | 437 | 706 | 883 | 101 | 722 | 198
50,8 14,29 45,21 229 | 68,1 | 110 | 138 | 157

Vi gia tri Pt vira xac dinh, theo bang 4.4 ta chon budc xich pc theo cot gia tri n01 khi
tinh hé s6 Kn.

Budc 6. Kiém tra s6 vong quay téi han (bang 4.4)

Néu khong thoa thi ta ting s6 ddy xich va tinh toan lai hoic thay ddi loai xich.

Bang 4.4. Gia trj gisi han budc xich pc theo s6 vong quay nl

S0 vong quay, (vg/ph)

- XichconlanZ; > 15 12501 1000 | 900 {800 [ 630 |{500| 400 {300

- Xich rdng Z1 > 17 3300( 2650 {2200 [1650(1320

Bude xich [pe|max cho phép, (mm)| 12,7 {15,875(19,05]25,4 |31,75 (38,1 (44,45|50,8
Bu6c 7. Xac dinh van téc trung binh v  cua

21

xich




L 2Xa z,+z Z, — Z1\2

_ = L 22 1+( 2 1) Pc
Pc P 2 2Xm

(nén chon s6 mat xich 1a sd chén)

- Sau khi chon s6 mat xich, phai tinh lai khoang cach truc a theo cong thic:

X - +jx > 8x (5

a

a=0,25Xp, X

Budc 8. Tinh toan kiém nghiém budc xich
Theo cong thirc sau:

>282)<3 TlK —600)(3 PlK
Pe= b Ly.[pol Ky Zy.ny.[po). Ky

v6i [po] tra tir bang 4.5, néu khong thoa thi ting bude xich va tién hanh tinh toan lai.
Bing 4.5. Ap suit cho phép [pi]

Ap suit cho phép trong ban 1¢ xich [ps] (MPa) khi 56 vong quay banh xich
nho n; (vg/ph)

<50 | 200 | 400 | 600 | 800 | 1000 | 1200 | 1600 | 2000

12,715,875 35 [ 31,5 | 285 | 26 | 24 | 225 | 21 185

19,05+254 | 35 | 30 | 26 | 235 | 21 19 17,5 ’ 16

LT5+380 | 35 | 29 | 24 | 21 | 185 | 16,5 5 2

4445508 | 35 [ 26 | 21 [ 175 | 15

Bude xich
Pe, (mm)

- Chiéu dai xich: L = X.pe
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. Tinh luc tac dung Ién truc theo cong thic:
- Luc tac dung Ién truc: Fr = KmFt

Km: hé sb trong luong xich

Km=1,15 khi xich nim ngang hoic khi gc nghiéng gitta duong néi tdm hai truc va

phuong ndm ngang nho hon 40°

Km=1 khi goc nghiéng duong ndi tm hai truc tir 40° dén vi tri thang dung.
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3. B§ truyén dong banh ring

5.1. KHAI NIEM CHUNG
5.1.1. Dinh nghia

Truyén dong banh ring 1a truyén dong an khop truc tiép, trong dé
chuyén dong va tai trong dugc truyén nho sy dn khop cia cac ring trén
banh rang hodc thanh rang.

Bo truyén banh rang thuong c6 2 bd phan chinh:

- Banh rang dan 1, c6 duong kinh d1 duoc lap trén truc dan 1, quay voi
s vong quay nl céng suat truyén dong P1 md men xoan trén truc T1

- Banh rang bi dan 2, ¢6 duong kinh d2, duoc lap trén truc bi dan I,
quay vai s6 vong quay n2, cdng suat truyén dong P2, mé men xoan trén
truc T2.

- Trén banh riang c6 cac rang, khi truyén dong cac riang an khép voi
nhau, tiép xtic va day nhau trén dudng in khop

11>

I

\

'LI;.

Hinh 5.1. So' d6 bé truyén banh rang tru

Nguyén ly lam viéc cua bo truyén banh ring (Hinh 5.1) c6 thé tom tat

nhu sau: truc | quay véi s6 vong quay nl thong qua méi ghép then lam

cho banh rang 1 quay. Rang ctia banh 1 an khép véi rang cua banh 2,
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day rang banh 2 chuyén déng, lam banh 2 quay, nho méi ghép then truc
Il quay vai s6 vong quay n2.

Truyén chuyén dong bang an khép, nén trong bo truyén banh rang hau
nhu khong ¢ truot (chi ¢ hién tuong trugt bién dang ¢ phan dinh va
chan riang), hiéu suat truyén dong cua bd truyén rat cao.

cta b truyén rat cao.
1.1.2. Phan loai
Theo vi tri twong ddi gitra cac truc
- Truyén dong banh ring try, cac truc song song véi nhau (Hinh 5.2)
- Truyén dong banh ring con, cac truc vudng goc vai nhau (Hinh 5.3)
- Truyén dong banh riang hypecboldit, cac truc chéo nhau (Hinh 5.4)
Theo tinh chat di dong cia duong tdm cac truc
- Truyén dong banh rang thuong, duong tam truc cua tat ca cac banh
rang deu co dinh.,
- Truyén dong banh ring hanh tinh, duong tam truc cua 1 hoac nhiéu
banh rang di dong trong mat phang quay.

——
—

—
anay
o
T—
g»\‘f«,—.—'

‘)%

“Aga

Hinh 5.2. Banh rang tru Hinh 5.3. Banh rang con Hinh 5.4. Banh rang
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Theo phuong cta rang so véi duong sinh

- Truyén dong banh ring thang (banh tru rang thang va banh con ring
thang) (hinh 5.2, hinh 5.3)

- Truyén dong banh rang nghiéng (banh tru ring nghiéng, banh con ring
X0an, rang cong) (hinh 5.7)

- Truyén dong banh ring chir V (hinh 5.8) Theo dang in khop

- B6 truyén an khép ngoai (hinh 5.2; 5.3; 5.4) - B truyén an khop trong
(hinh 5.5)

® o o
Hinh 5. 5-’ Bo truyén an Hinh 5.6. Banh rang - Hinh 5.7. Truyén déng banh rang
khop trong thanh rang nghiéng
Theo dang préfin rang

Hinh 5.6. Banh rang - thanh rang
Hinh 5.7. Truyén dong banh ring nghiéng
- Truyén dong banh ring than khai

- Truyén dong banh rang xycldit: Bién dang rang la duong cong xicloit,
st dung chu yéu trong dong hé va dung cu do.

- Truyén dong banh rang Novikov: Bién dang ring 1a cung tron,
Novikov tim ra ndm 1954 lam tang kha ning tai cia bo truyén, sir dung
nhiéu trong xe ting (hinh 5.9 a, b)
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Truyén dong banh ring than khai duoc ding rong rii hon ca, do ring
duoc ché tao bang dung cu 6 canh thang, dam bao d6 chinh xac cao va
khong bi anh huong cua sai s6 khoang céch truc do d6 khong lam thay
d6i qui luat chuyén dong va ti sé truyeén.

Hinh 5.8. banh rang
chit V Hinh 5.9a Hinh 5.9b

Theo dang thay ddi chuyén dong

- Truyén dong banh ring-banh rang, bién chuyén dong quay thanh
chuyén dong quay

- Truyén dong banh rang-thanh ring, bién chuyén dong quay thanh
chuyén déng tinh tién va nguoc lai (hinh 5.6)

Theo két ciu

- B truyén ho khong duogc boi tron hodc boi tron dinh Ky, lam viéc voi
van toc thap; - Bo truyén kin duoc boi tron day dua, lam viéc vai van toc
trung binh hoac cao.

5.1.3. Uu nhuoe diém va pham vi sir dung
1 Uu diém

- Kich thudc nho, kha nang tai 1on;

- Ti s6 truyén khong doi;

- Hiéu suét cao, c6 thé dat t&i 97 + 99%:
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- Tudi tho cao, 1am viéc tin cay trong pham vi cong suat, toc do va ty so
truyén kha

rong.

2. Nhuge diém

- Ché tao twong dbi phuc tap.

- Boi1 hoi dd chinh xac cao.

- C6 nhiéu tiéng on khi van toc 16n. - Chiu va dap kém.
3. Pham vi sir dung

Bo truyén banh ring dugc st dung nhiéu nhat so voi cac bd truyén co
khi khac. N6 dugc sir dung trong hau hét cac loai may. Truyén dong
banh rang dugc tng dung rong rai trong linh vuc co khi: tir déng ho, khi
cu dén cac may hang ning v.v...

Bo truyén banh ring c6 thé:
- Truyén céng suat rat nho (0,1kW): dung cu do

- Truyén cong suat khé Ion (300 kW): cac may mo, may xay dung, may
lam duong

- Truyén cdng suat rat Ién (100.000 kW): bo truyén dung trong cac nha
may phat di¢n
- Van toc dat dugc 140 m/s hoac c6 thé cao hon.

- Ti s6 truyén (cua mot cip banh ring) co thé tir 1 dén 10 hoic co thé
cao hon.

5.2. TRUYEN PONG CUA HE THONG BANH RANG

5.2.1. Ti so truyén ciia cip banh ring in khép
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Ti s6 truyén:

Up=—=—=1— (5.1)

y: 50 vong quay ctia banh ring dan (vong/phit); ny: s0 vong quay ciia banh ring bi
dan (vong/phit).
Z1: 50 ring cua bénh ring dan; Zy: 6 ring cua banh ring bi din

pinion

,  small gear

Crown wheel ——eeh |

: "o\ U ) \
ﬁ XY ‘ - large gear
inner half = - b : " —
j " 8 .
) ~ r Y

outer half shaft

propeller shaft large aear

Hinh 5.10: Hé banh rang Hinh 5.11: H¢ banh rang khong gian

5.2.2. Ti s6 truyén cia hé thong banh ring thuwong

Ti s6 truyén giita hai truc quay 1 va n 1a ty s6 van toc goc cua hai truc
quay do:
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W, Ny
=—=— 5.2
u1n ®, n, ( )

5.2.3. Ti s0 truyén ciia h¢ thong banh ring hanh tinh - visai

Hinh 5.12: Hé banh rang hanh tinh - vi sai

Cong thirc cta h¢ vi sai 1a (hinh 5.12b):

_omee o ohl
-ws_wc-( 1) i, (52)

C
Ug3

5.3. THONG SO HINH HQC CUA BQ TRUYEN PONG BANH
RANG

5.3.1. Thong s6 hinh hoc bd truyén banh ring tru ring thang
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- Bude rang trén duong kinh vong chia t: ky hiéu t (mm), bang buéc cua
thanh rang. - M6 dun m: M6 dun cua rang banh rang, ky hiéu la m, don
vi do 1a mm. Cac banh

rang c6 cung mo dun s€ an khép dugc véi nhau. Gia tri ciia mé dun m
duoc lay theo day so tiéu chuan, dé¢ han ché so luong dao gia cong banh
rang st dung trong thuc te.

m = t/[] gi4 tri m dugc tiéu chuan hoa theo céc day s6 sau:

Day 1: 1; 1,25; 1,5; 2; 2,5; 3; 4, 5; 6; 8; 10; 12; 16; 20; 25

Day 2: 1,125; 1,375; 1,75; 2,25; 2,75; 3,5; 4,5; 5,5; 7; 9; 11, 14; 18; 22
Uu tién chon ddy 1

- Sb rang banh nho Z1: nén chon Z1 > 17 dé tranh cat chan ring.

- Sb rang banh 16n Z2: xac dinh tir ti s6 truyén

- Profil goc a0: a0=14,5°; 20°, 25° 1a théng sb co ban cua bién dang
rang.

Céc thong sé hinh hoc caa banh rang truy ring thang theo bang 5.1
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Bang 5.1. Cac thong so hinh hoc ciia banh ring tru ring thang

Tén goi Ky hi¢u Cong thirc tinh
Mo dun m | Theo tiéu chuan TCVN 2257-77
Tl'AS(A) truyén | . | n I
(dfau ~ fm {(hoq‘) ngoz‘i.lk; dau +: ﬁfl khoptrong | u(i) |u=+ ﬂ_z - 2_1
Dung d¢ xac dinh chiéu quay cua truc)
Puong kinh vong chia d |d=mZ
Chiéu cao dinh ring ha | h=m
Chiéu cao chan ring hf  |h=1,25m
Chiéu cao ring h | h=h+h=2,25.m
Puong kinh vong dinh da | demi(Z +2)
Puong kinh vong chén de | deEm(Z-2)5)
Budc rang t t=n.m
Khoang cach tam cua hai banh rang an khop . = d, +d, _m (Z,+17,)

(ddu +: an khop ngoai; dau —: an khop trong)

2

2
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Hinh 5.13. Cdc théng sé hinh hoc chu
yéu cua bdanh rang Hinh 5.14. Cac théng sé hinh hoc chu yéu cua
bé truyén banh rang

5.3.2. Thong s6 hinh hoc bd truyén banh ring tru ring nghiéng

Bo truyén banh ring tru ring nghiéng c6 mot bo thdng sb twong ty nhu
bo truyén banh ring tru ring thang, duoc tinh trén mit dau caa banh
rang (mat phang vudng goc véi truc banh ring). Mot sé thdng sé dugc
xac dinh trén mat phang phap tuyén n-n, vudng goéc véi phuong cia
rang.

™~
£a

7/\
/.

M
.

—

d

|

|
O

e o
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Hinh 5.15. Kich thuoc bg truyén banh Hinh 5.16. Cdac budc rang ciia banh rang tru
rdang tru rang nghiéng rang nghiéng
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- Goi B 1a goc nghiéng ciia rang (goc lam boi phuong ring va duong sinh cua mat
try). Phuong ring co thé nghiéng trai hodc nghiéng phai, gid tri cia B; c6 diéu kién
8°<A20° d0i v6i banh ring try ring nghiéng va 30°¢K 40° doi véi banh ring chit V.

- Brdie ngang py: 13 budc do trong tiét dién vuong goc véi truc banh ring,

- Budc phép pa: 1a bude do trong tiét dién vuong goc voi phuong cia ring,

- Mdun ngang m¢; 1 mdun do trong tiet dién vudng goc v truc bénh ring,

- Mdun phap m,: 1 mddun do trong tict dién vuong gc voi phuong cia ring (hink
5.16). Ta 0 quan h¢: py=picosp; my=micosp

- D véi b truyen banh ring tru ring nghiéng, gia tri m, duoc tiéu chuan hoa. Céc gia
tri tinh toan thi tinh theo m,

34



Bang 5.2. Cac thong so hinh hoc ciia banh ring tru ring nghiéng
5.3.3. Cac thong sé hinh hoc ciia banh ring con ring thang

Banh ring con chil yéu dung dé truyén dong gita hai truc vuéng goc Véi
nhau. Khi van téc thap (khoang 2+3 m/s) thudng dung banh ring con
rang thang vi ché tao va lap ghép don gian hon céc loai banh ring nén
khac. Khi van toc cao thi ding banh ring con ring nghiéng hoic ring
cung tron vi su an khép ém, kha nang tai cao va tinh cong nghé ciing
cao. So véi banh rang tru thi banh ring nén ché tao va lap ghép phuc
tap hon, céac truc lai cat nhau khién khé bé tri 6 truc (mot truc phai dé

Cic thong s hinh hoc chii yéu

Hinh 5.17. Théng s6 hinh hoc chii yéu ciia banh ring cén

@1, ¢2: goc mit nén lin (tring véi miat non chia) cta banh dan, banh bi dan.
Goc gitra hai truc: ¢ = @1 + @2 = 90°

Ty s6 truyén:
Z, ; 1
Uu=--=19¢,=
Zy ’ tge.
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cdng x6n). Viéc ¢ dinh 6 truc cing phuc tap vi ¢6 luc doc truc. Do d6
chi sir dung banh rang nén khi can thiét.

* Cic thong so hinh hoc ¢ day lén:

- Modun ¢ day lon: ms.

- Chiéu dai duong sinh mjt nén lan: L = 0,5.mg. {22 + 22

- Chiéu dai rang: b=(0,3 + 0,33)L

- Duong kinh vong lan (vong chia): di=ms.Z;; d>= ms.Z,

- Duong kinh vong dinh: dei=ms.(Zi+2c0s01); de= ms.(Z2+ 2cos ¢2)

- Duong kinh vong chan: d = ms.(Z-2,4c0s ¢1); dp=ms.(Z>-2,4c08¢2)

- Chiéu cao ring; h=2,2.mg

5.4. LUC TAC DUNG LEN BQ TRUYEN PONG BANH RANG
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5.4.1. Luc tac dung Ién b truyén dong banh ring tru ring thang

% Ciic thong 50 ¢ tiét dién trung binh:
- Modun trung binh: my
- Duong kinh trung binh: diy1=mw.Zi=2(L - 0,5b)sing;
diy=me.Zo=2(L- 0,5b)sin¢;
Luru : do kich thude d lon cia ring ty 16 voi khoang cach dén dinh céc mét non nén
ta co tilé:
my L=05.b
mg 0

Khi xét lyc tac dung Ién b truyén banh ring, ta chi xét lyc tac dung Ién
banh ring dan, trén banh ring bi dan luc tac dung nguoc chiéu va cling
do 16n vaéi luc trén banh dan.

37



1. Lwc phap tuyén Fn: nam trén mat phang phap tring véi mit
ngang va phan tich thanh 2 thanh phan 1a luc vong Ft va luc huéng
tam Fr

£
coSo

-Giatri: F, =

Vi o goi la goc dn khop, banh ring tiéu chuan thong thuong a=20°

2. Luc vong Fy; —

- Diém dit tai vi tri an khép 3

X A 2 A . e —
- Chiéu ngugc chiéu chuyén dong cua =5

banh rang
- Do lon: M
WV
S d, d, mZ WA

3. Luc hwong tam Fi =
- Diém dit tai vi tri an khop
- Chiéu huéng vao tim banh ring Hinh 5.18. Lutc trong b truyén banh rang

- Gia tri: Fn=Fe=Fu.tga tru rang thang
5.4.2. Luc tac dung Ién b truyén dong banh ring tru ring nghiéng
Ddi v6i bo truyén banh ring tru ring nghiéng, gom co cac lye tac dung sau:

1. Lwe phdp tuyén F,: nim trong mat phang phap tuyén va phan tich thanh 3 thanh
phan F,, F, Fa.

5 vod F
-Giatri F, =———
cosa.cosff
2. Luc vong Fyy

- Diém dit tai vi tri an khép
- Chiéu nguoc chiéu chuyén dong cua banh ring
- D¢ 16n:

F”:F”:E:N} _ 2T .cosp
Cod d, omZ
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3. Luwc huong tam Fri

- Diém dat tai vi tri an khép

b

- Chiéu huéng vao tam banh riang

F tea
-Giatri: F,, =F,, s S
cosf

4. Luc huwong tdm Fai /

@1

.
ofe
Y —=7

-

- Piém dat tai vi tri an khép

- Chiéu huéng vao mit rang lam viéc
-Giatri: F,,=F,, =F,tgf3 Hinh 5.19. Luc trong bé truyén banh rang tru
rang nghiéng
5.4.3. Luc tac dung 1én b truyén dong banh ring cén ring thing

D01 véi bo truyén banh rang con rang thang, gom co cac luc tac dung sau:

Hinh 5.20. Luc trong bé truyén banh rang cén rang thang

1. Lwc vong:

Fu tac dung 1én truc dan I, luc Fe tac dung 1én truc II.

- Piém dit: vi tri an khép

- Phuong cua Fu va Fo tring voi duong tiép tuyén chung cua hai vong lan. Chiéu cua
Fungugc voi chiéu quay ny, chiéu cua Fe cing véi chiéu quay na.

- Gid trj Fu=Fao= —0 - 212
dz di
2. Luwc huwong tam
- Piém dit: vi tri an khép
- Phuong chiéu: Fr tac dung lén truc I, vudng goc véi truc I va huéng vé phia truc I.
Luc huéng tam Fr2 vudng goc véi truc I1 va hudng vé phia truc II.
- Gia tri: Fr1= Fu.tga.cosdi. Fr2= Fu.tga.cosod:.
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3. Lwc doc truc

- Diém dat: vi tri an khop

- Phuong chiéu: Fal tac dung Ién truc I, song song Vi truc I. Luc doc
truc Fa2 song song

vé6i truc 11. Chiéu caa luc Fal huéng vé day 16n caa banh dan, chiéu cua
Fa2 1uon luén huéng vé phia day 16n cua banh bi dan

- Giatri:  Fa1= Fua.tga.sin ¢1= Fr2

Fa2= Fo.tga.sin @2= Fr1.

Hiéu suat b truyén dong banh rang

Hiéu suit
P,
= P,

Vi Py 1a cong suat trén truc dan; P, 1a cong suat trén truc bi dan. Thong thuong doi voi
- B{ truyén banh ring try boi tron lién tuc bang dau n = 0,97+0,99

- B§ truyén banh rang try boi tron dinh ky bang md 1 = 0,93+0,95

- B§ truyén banh ring con boi tron lién tuc bang dau 1 = 0,95+0,98

- B§ truyén banh ring con boi tron dinh ky bang md n = 0,92+0,94

5.5.3. Boi tron b truyén dong banh ring

Pé giam mat mat cong suat do ma sat, giam mai mon riang va dé phong
cac chi tiet may bi han gi can boi tron b truyén thuong xuyén. Boi voi
bo truyén d¢ hé caa nhirtng may khéng quan trong co thé boéi tron dinh
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ky bang mé&. Béi véi bo truyén kin, ta cé hai kiéu boi tron 1a boi tron
ngam dau va boi tron luu thong.

Hinh 5.23. Boi tron banh rang

Boi tron ngam dau: Banh rang duoc ngdm trong dau ¢ trong hop. Cach
bdi tron nay thuong ding khi van téc v [ 12m /s . Khi van toc vong
I6n, céng suat mat mét do khudy dau ting 1én, dau dé bi bién chat do
ban toe, mat khac céac chat can bd ¢ day hop dé bi khuay dong va hat
vao chd an khdp lam cho ring chéng bi mai mon. Vi vay can dam bao
lwgng dau ngam can thiét. Khi van toc cua bo truyén gan bang 12 m/s
thi banh ring duoc ngdm trong dau véi chiéu cao 1a (0,75 + 2)h nhung
khong nhé hon 10mm. Trong d6: h 13 1a chiéu cao rang. Poi véi banh
rang cén, muc dau nén ngap chiéu rong banh rang 16n. Khi van toc nho
(0,8 + 1,5)m/s, lay chiéu sau ngam dau bang 1 6 ban kinh banh riang cap
nhanh va bing 1 4 ban kinh banh ring cap cham. Lwong dau boi tron
thuong vao khoang (0,4 + 0,8) lit cho

1kW cdng suat truyén.

Boi tron luu thong: Phuong phap nay dung cho bo truyén ¢6 van toc 1on
(I6n hon 12

+ 14) m/s. Dau béi tron ¢6 ap suat (0,5 + 1,75)at duge bom tir bé qua
cac duong éng, qua cac voi phun dén bdi tron chd an khdp. Do vai banh
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rang nghiéng hodc banh riang chit V nén dat voi phun sao cho céc tia dau
ban theo chiéu quay cua banh ring.

bé 1. PE 1

Cau 1. (3,0 diém)

Cho bd truyén dai det c6 cong suat P1 = 8kW; s6 vong quay banh
dan n =1440vong/phut; ty soé truyén u=2; dwong kinh banh dan
d1=225mm, lwe ciing ban dau FO=1000N va khoang cach truc
a=1500mm. Bé qua hién twgng trwgt tron va lwe cang phu Fv. Hay
xac dinh:

a. Géc 6m dai 01 va chiéu dai day thuc té dai L?(14).

b. Van téc v1; lwc vong Ft; lwe trén nhanh cing F1; luc trén nhanh
chung F2 truc Fr (1,254).

c. Hé s6 ma sat f toi thiéu dé khong xay ra hién twong truwet tron
(0,754).

Cau 2. (3 diém)

va luc tac dung Ién

B truyén xich 6ng con Lin truyén cong suat P1=10kW c6 cac théng
so sau: so ring dia xich din Z1=21 riing; ti S0 truyén u=4; s6 vong
quay banh din n1=420 vong/phiit. Pwong noéi tAim hai dia xich hop
v6i phwong ngang bé truyén mét goc 300; 1am viéc ém; khoang cach
truc a=40.pc; bdi trom dinh ki; khoang cach truc bé truyén xich dieu
chinh dwgc; lam viéc hai ca; xich 1 day. Xac dinh:

a. Hé s6 K va chon bwéc xich pe ? (1,5 diém)

b. S6 mat xich X dé néi xich dé dang? (0,75 diém)

c. Van téc, lwc vong va lwc tac dung 18n o truc? (0,75 diém)
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Cau 3. (1,5 diém)

Cho bd truyén banh ring tru ring nghiéng tiéu chuancé khoang
cach truc aw =320mm, ti s6 truyén u=4, géc in khép a=20°, mo dun
phap tuyén mn=5mm, cac banh ring khong dich chinh, 2 banh ring
an khép ngoai. Hay xac dinh: sé riang Z1, Z2 va géc nghiéng ring p
5

Cau 4. (2,5 diém)

Phan tich luc tac dung va tinh gia tri cac lwc tac dung lén cac cap
banh ring in khép theo so @ bén. Cho biét T1=100000Nmm,
Z1=30, Z2=60, Z3=20, Z4=40. M6dun mn=m=5 mm. GoOc nghiéng
rang la 15°, goc an khop 20 do

(lwu y: vé hinh phan tich luc réi méi tinh d@é 16n)

Giai

Caull:

TOm tac

P1=8kW

n=1440 vong/phut
u=2
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d1=1000N

a=1500mm

Giai

Goc 6m dai

al1=180-57.(d1.(u-1)/a
=180-57.(225.(2-1)/1500=171,45¢

al=171,45

=> 171,45=180-57.(d2-225)/1500
=>d2=450mm

Chiéu dai thyc té dai L
Ltt=2a+n/2.(d1+d2)+((d2-d1)"2/4.a

Ltt=2a+n/2.(225+450)+((450-225)"2/4.1500
=4068,7mm

Néu L la dai det

L=Ltt+(100-400)mm

=4168,7-4468,7/mm

=4450mm

b) Van téc V1

V1= (=.d1.n1)/60000

= (n.225.1440)/60000

=17m/s

Luc vong
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F1=1000.P/V

=1000.8/17

=470,6N

Luc trén nhanh cang
F1=F0+0,5.Ft=1000+0,5.470,6=1235,3N
F2=F0-0,5.Ft=1000-0,5.470,6=764,7N
Luc tac dung lén truc

Fr=2F0.sin(al/2)

=2.1000.sin(1500/2)

=1000N

¢) Piéu kién dé khéng xay ra trugc tron
FO= Ft/2. (e~.al+1)/( enf.al-1) +Fv
1000=470,6/2. (e"f.171,45+1)/( e".171,45-1) +0
f>28.10"-3

Vay hé s6 ma sat tbi thiéu dé khong xdy ra hién tuong trugt tron 1a
fmin=0,28

Cauz:

Toém tic
P1=10kW
Z1=21 rang
u=4

n1=420 vg/ph
a=40.pc
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Giai

a) Hé s va budc xich pe

Ko=1 truyén ngang goc 30 do

Ka=1 40.pc

Kdc=1 diéu chinh dugc

Kb=1,5 béi tron dinh ki

Kr=1 lam viéc ém

Klv=1,12 lam viéc hai ca

K=Ko.Ka.Kdc.Kb.Kr.Klv

K=1.1.1.1,5.1.1,12=1,68

Kz=201/Z1=25/Z21=25/21

Kn=n01/n1=400/420=20/21

Kx=1

=>pt= (K.Kz.Kn)/Kx.P1

=(1,68.25/21.20/21)/1.10

=400/21

=19,05

Pt <P => Budc xich pc=31,75mm

Sé rang 71,72

Z1=29-2.u=21 rang

Z2=u.Z1=4.21=84 rang

a=40.pc=40.31,75=1270mm

S6 mat xich X

X=2a/pc + (Z1+22)/2 +((Z2-Z21)"2/2.7)"2 . Pcla
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=2.1270/31,75 + (84+21)/2 +((84-21)"2/2. = )2 . 31,75/1270
=135,01 Chon X= 136 mit xich

¢) Luc tac dung 6 truc

u=nl/n2 => 4=420/n2=> n2=105

v= (pc.Z2.n2)/600000= (31,75.84.105)/60000=4,67 m/s
Ft= 1000.P/v=1000.10/4,67= 2141,3N
Luc tac dung b truc

Km=1,15 xich ndm ngang
Fr=km.Ft=>Fr=1,15.2141,3=2462,5N
Cau3:

Tom tac

aw=320mm

u=4

a=20°

mn=5mm

Giai

Khoang cach truc
aw=(mn.(Z1+Z2))/2cosB
320=(5.(Z1+Z2))/2cosB
=>cosB=(5.(Z1+Z2))/2.320 (1)
Piéu kién goc nghiéng ring 20°>B=8°
=> c0s8°2cosB > cos20  (2)

Thay 1 vao 2 ta dugc

c0s8°>5.5721/2.320 = cos20 °
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(2.320 .c0s8°)/2525.521/2.320 2(2.320. cos20°)/25

25,35271224,05

Chon Z1=25rang

Z2=uZ1=4.25=100 ring

Gé6c nghiéng B
aw=(mn.(Z2+Z1)/2cosB
320=(5.(100+25)/2cosB

=> cos B=(5.(100+25)/2.320=125/128

=>B=12,43°
Cau4d
..";7:" 4 i IHJ : i ‘ 1
| = %3 : =
’ i , ! ; .....
-
as A
2 ‘ .--q g M
i ; by |
H g25:

48



Tom tac

T=100000Nm

Z1=30

Z2=60

Z23=20

Z4=40

mn=m=5mm

Giai

Ft1= (2T1.cosB)/mn.Z1
=(2.100000.c0s15)/5.30
=1287,9
Fr=(Ft.tga)/cosB=(1287,9.tg20)/cos15
=485,3N
Fa=Ft.tgB=1287,9.tg15=345,1N

49



50



