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5.1. KHAI NIEM CHUNG

a. Nguyén ly lam viéc: theo nguyén ly an khoérp.




5.1. KHAI NIEM CHUNG $

b. Phan loai:

PHAN LOAI THEO

l S6 moi ren

Hinh dang Hinh dang
mat chia truc vit ren truc vit




5.1. KHAI NIEM CHUNG _\%

b. Phan loai:

Hinh dang

mat chia truc vit

Truc vit Globoid

Truc vit mat tru l




5.1. KHAI NIEM CHUNG _\3

b. Phan loai:

Hinh dang
ren truc vit




5.1. KHAI NIEM CHUNG _\%

b. Phan loai:

SO moi ren

Truc vit 1 moi ren l Truc vit nhiéu moi ren




5.1. KHAI NIEM CHUNG

‘®

c. Vu, nhwoc diém va pham vi st dung:

Uu diém:

= TisO truyén lon.

= Lam viéc ém, khéng on.
= C6 kha nang tw ham.

= C06 do6 chinh xac déng hoc cao.

Nhwoc diém:

= Hiéu suat thap, sinh nhiét nhiéu do c6 van toc truot Ion.

= Vat lidu ché tao banh vit 1am bang kim loai mau dé gidm ma
sat nén kha dat tién.
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5.1. KHAI NIEM CHUNG _\%

c. Vu, nhwoc diém va pham vi st dung:

Pham vi str dung:

= Chi st dung cho pham vi céng suat < 60kW.

= Co ti s truyén I&n nén dwoc str dung rdng rai trong cac
co cau phan do.

= C6 kha nang tw ham nén thwdng st dung trong cac co
cau nang.
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5.2. THONG SO HINH HOC

5.2.1. Trurong hop khéng dich chinh
5.2.2. Trrong hop c6 dich chinh

112,



5.2. THONG SO HINH HOC

5.2.1. Trrdng hop khdng dich chinh:

Truc vit:




Théng sé hinh hoc

Cong thae

(zoc bien dang ren

a=20"

Budc ren (bwde doc) truc vit
(khéng bdt budc do trén ciing mot
didng xodn éc)

Modun doc cia truc vit = modun
ngang cua banh vit (tiéu chuin)

Hé s6 dudng kinh (tiéu chuin)
(bang 7.2, trang 275, tai ligu [1])

Pwéng kinh vong chia cua truc vit

S& mdi ren truc vit

Budc xodn ¢
(do trén ciing mét dudng xodn dc)

Géc ning ren (goc xodn oc)

Chiéu cao diu ren h, =m

] - I _ g-j
Chiéu cao chin ren he =12m

= . = 2 H -5
Puwdng kinh vong dinh G, =dp+2m

Pwong kinh vong day

dy=d —2.4m

Chiéun dai phin cat ren truc vit

Cac gia tri C; va Cz xac dinh nh sau:
-Néu ;=1 2thi C;=1I va C:=0.06
- Néu ;=4 thiC;=125vad C;=009




5.2. THONG SO HINH HOC _\%

5.2.1. Trrdng hop khdng dich chinh:

Banh vit:
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Thong s6 hinh hoc Cong thwe

Modun ngang banh vit = modun doc = r
ctia truc vit (tiéu chuan) T
S6 ring banh vit i
(chon z, = 28 dé tranh cat chan rdng) e
Pudng kinh vong chia cua banh vit d, =mz,

g v & 2 . I —
Chien cac dau ring iy, SR

Chien cac chin ring

.ii'._,; =1.2m

Putnge kinh véng dinh

d_ =, 2m

Pudng kinh véng day

ﬂT n = d-. —2.4m

J32 =

Puding kinh 180 nhit

am

-

S

d

ol |
Tog, Sd, +

i o rd .
Beé rong banh vit

Ehi z; =1, 2 thi b, 0,754,
Khi z;=4 thi b, =0.67d,

Khoang ciach truc

d =-d, m

-y

2 2

Goc nghiéng cua ring banh vit

B=y

Goc 6m truc vit bdi banh vit

b,

S0 =—=—r
d, —0.5m

. thong thvdng 28 =100°




5.2. THONG SO HINH HOC _\%

5.2.2. Trwrong hop ¢o dich chinh:

Pé chon khoang cach truc a theo tiéu chuan, ta can
phai dich chinh rang.

Vi cat banh vit khi khéng dich chinh hoac dich chinh
déu dung dao cé hinh dang va kich thwéc giong truc
vit, nén dich chinh chi tién hanh doéi v&i rang cia banh
vit.
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5.2. THONG SO HINH HOC )’

5.2.2. Trwrong hop ¢o dich chinh:

] a
= Hé so dich chinh: X=—- 095 (Zz + Q)
m

—0,7<x<£0,7

= Pwdng kinh vong lan cua truc vit:

d, =(q+2x)m
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5.2. THONG SO HINH HOC

5.2.2. Trwrong hop ¢o dich chinh:

= Pwdng kinh vong dinh cua banh vit:

d, =(z,+2+2x)m

= Pwdng kinh vong day cua banh vit:

d; =(z,=-24+2x)m

= Céc kich thwdc con lai khéng thay dbi.
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5.3. Ti SO TRUYEN, VAN TOC VONG, VAN TOC
TRUOT

5.3.1. Ti so truyén:

Ti sb truyén dwoc chon theo day tiéu chuan, gia tri u thwc
té khéng dwoc sai léch qua 4% so véi gia tri tiéu chuan.

Dayv [ 8: 10; 12.5: 16; 20; 25: 31,5; 40; 50; 63: 80
Ddy 2 9, 11,2; 14: 18; 22,4; 28: 335.5; 45; 56; 71
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5.3. Ti SO TRUYEN, VAN TOC VONG, VAN TOC
TRUOT

5.3.2. Van toc vong:

= Van tdc vong cla truc vit va banh vit cé phwong vuéng
goc voi nhau.

_ mn,
60000

= Van tbc vong trén truc vit; v,

. = 7id,n,
> 60000

= Van tc vong trén banh vit:
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5.3. Ti SO TRUYEN, VAN TOC VONG, VAN TOC
TRUOT

5.3.3. Van toc trwot:

Banh vit Tryc vit
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5.3. Ti SO TRUYEN, VAN TOC VONG, VAN TOC

TRUOT

5.3.3. Van toc trwot:

V j— Vl j— Vl j— Vl\/le + q
' cosy 1 q
\/l+tg27/
- |, - 7Z'dlnl 212+q2 _ mn, 212+q2
> 60000 q 19100
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5.3. Ti SO TRUYEN, VAN TOC VONG, VAN TOC
TRUOT

5.3.3. Van toc trwot:

= Khi thiét ké co thé chon so bd gia tri v, theo céng thirc
thwec nghiém:

(3,7+4,6)n,
=~ (0,02+0,05)m, = AT
v, % ( yo == 2 AT,

@, - van toc gbéc cua truc vit, rad/s,
n,: sO vong quay cua truc vit, vong/phuit,

7, : moment xoan trén banh vit, Nmm,

24



5.4. HIEU SUAT BO TRUYEN TRUC VIT

SV tw doc trang 279, tai liéu [1]
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5.5. PHAN TiCH LUC TAC DUNG

5.5.1. Lurc tac dung
5.5.2. Taitrong tinh
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5.5. PHAN TiCH LUC TAC DUNG

—

Lwc ving F

t

Lwc an khé’p< Lwc doc truc El

Lwc hwong tam [
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QUI TAC XAC PINH CHIEU LUC AN KHOP

= Chiéu lwc hwéng tam F @ luon hwéng vao tam truc.

= Chiéu lwc ving }_7;:
- Trén truc vit : nguoc chiéu chuyén dong.

- Trén banh vit: nguoc chiéu so véi F trén truc vit

= Chiéu lwc doc truc F
- Trén truc vit : hwdng vao mat rang lam viéc.

- Trén banh vit: nguoc chiéu so voi F trén truc vit.



5.5. PHAN TiCH LUC TAC DUNG

2)

i

L]

7/ =8
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5.5. PHAN TiCH LUC TAC DUNG

= Lwc ving truc vit bang Iwc doc truc banh vit;

F=F, =20
1 2 dl

= Lwc ving banh vit bang lwc doc truc truc vit;

_ 27,
) a dz

I,=1.n.u

= Lwc hwéng tAm truc vit va banh vit bang nhau:

F.o=F =F 180
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5.5. PHAN TiCH LUC TAC DUNG

= Pbi v&i bd truyén truc vit, hé sb tai trong tinh khi tinh
toan theo &ng suat tiép xuc va trng suat uén bang nhau:

K,=K,=K,K,

K, :hé sO tai trong dong (tra bdng 7.6, trang 283, tai licu [1]),
K, hé sO tip trung tai trong, khi tdi trong ngoai khéng doi thi K 5 =1; khi tdi
trong ngoat thay doi thi K; =106+1,2. Gid tri K, cang l6n khi g cang nho

va khi z, cang [6n.
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5.6. CAC DANG HONG VA CHi TIEU TINH

5.6.1. Cac dang hong
5.6.2. Chi tiéu tinh



5.6.1. CAC DANG HONG

= Hién twong dinh: cac hat (mang) kim loai cua rang banh
vit khi bi duet ra s€ dinh chat vao mat ren truc vit (ren truc vit
cé dé ran cao hon), khién mat ren truc vit tr& nén san sui,
lam mai mon nhanh mat rang banh vit.

= Min bé mat rang: do co6 hién twong truwot trén bé mat tiép
xUc nén lam gidm tudi tho va dé chinh xac cua bd truyén.
Rang banh vit mon nhiéu sé bi gay.

= Tric r6 bé mat rang: xay ra chd yéu & cac bd truyén lam
bang vat liéu cé dd bén chong dinh cao (nhw ddng thanh).



5.6.2. CHI TIEU TiNH

CHI TIEU TINH

Tinh theo dé bén tiép xuc Tinh theo theo dé bén uon

(Tranh hién twong dinh) (Tranh min gay gay rang)

B6 rrmyéen truc vit duge tinh toian chit yéu theo d6 bén tiép xiic, kiem tra theo dd ben uon.
Chi khi bdnh vit ¢6 s6 ring 16n (z, >100) vd modun nhd, hodc cdc bo truyén quay tay thi tinh

theo do bén uon la cha yéu.



5.7. VAT LIEU CHE TAO TRUC VIT, BANH VIT

» Truc vit:

- Thép C45 : td6i bé mit dat dod rin 40+-48 HRC.
- Thép 20,15: tham than.

» Banh vit:
- Néu v_ > Smi/s . dong thanh thiéc.
-Néu 2 <v, <5m/s: dong thanh khong thiéc.

-Néu v, <2m/s : gang xam va gang bién tinh.
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5.8. TINH TOAN BO TRUYEN TRUC VIT

5.8.1. Png suat cho phép:

a. Ung suat tiép xtc cho phép:

= Banh vit c6 rang ché tao tir dong thanh thiéc (o,
< 300 Mpa): &ng suat tiép xuc cho phép chon theo
diéu kién chdng tréc rd bé mat rang.

[0,]=(0,76+09)0,K,,C,

o, : gid1 han bén kéo cla vt liéu, tra bdang 7.8, trang 285, tai li¢u [1],
C - hé so xét dén anh hudng ctia vin toc trudt, tra bdng 7.9, trang 285, tai
licu [1],
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5.8. TINH TOAN BO TRUYEN TRUC VIT

5.8.1. Png suat cho phép:

a. Ung suat tiép xtc cho phép:

Hé sb tudi tho:

v6i N, : s6 chu ky lam viéc tudng duong, néu N, >2,6.10° thi lay
N, =2,6.10° chu k¥,
n,1y,t: sO vong quay trong mot phiit, moment xoan trén banh vit va
thdi gian lam viéc tinh bdng gid trong ché do lam viéc thi 7,
7,: moment 16n nhat trong cdc gid tri L.

2 -



5.8. TINH TOAN BO TRUYEN TRUC VIT

5.8.1. Png suat cho phép:

a. Ung suat tiép xtc cho phép:

= Banh vit c6 rang ché tao tir dong thanh khéng
thiéc (o, > 300 Mpa): ng suat tiép xuc cho phép

chon theo diéu kién chdéng dinh:

[0,]=(276+300)—25v,

= Banh vit lam bang gang:

[0, ]=(176..200) —35v.
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5.8. TINH TOAN BO TRUYEN TRUC VIT

5.8.1. Png suat cho phép:

b. Ung suat uén cho phép:

= Banh vit bang dong thanh, quay mét chiéu:

10°
NFE

lo-]1=(0,250,, +0,080,)9




5.8. TINH TOAN BO TRUYEN TRUC VIT

lo-]1=(0,250,, +0,080,)9

0, gidi han chdy va gidi han bén cia vau li€u, tra bang 7.8, trang 285,
tai licu [1],
~° = 7 P . o -
: 50 chu k¥ tai trong tvong duong xac dinh theo cong thire:

(O

cin?

NFE

.9
T,
T hffz.

voi n., T,,,t : sO vong quay trong mot phit, moment xodn trén banh vit va

2ir M

N [
N,, = GOZ[
i=1

thdi gian [Am viéc tinh bing gid trong ché do lam viéc thi 7,
T,: moment 16n nhat rong cdc gid i 7,,.

)

- >2,6.10° thildy N,, =2,6.10°; néuN,, <10° thildy N,, =10°,

7 T
Néu A i



5.8. TINH TOAN BO TRUYEN TRUC VIT

5.8.1. Png suat cho phép:

b. Ung suat uén cho phép:

= Banh vit lam bang gang:

- B4anh vit quay mot chicu:
[051=0120,;

- B4anh vit quay hai chiéu :

[0:]=0.0750,;

v6i o,, la gidi han bénudn cia vat liéu.
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5.8. TINH TOAN BO TRUYEN TRUC VIT

5.8.2. Tinh ton bod truyén truc vit:

= Cong thirc thiét keé: (tinh khodng céch truc a)

; :[Hi} [ 170 ] LK,
Z, oy ] (q/Zz)

g :hé so dudng kKinh,

7, : moment xodn trén banh vit, Nmm,

Tiso L~ 0.6,

z,

K : hé s6 tai trong tinh tinh theo (5.22). 42



5.8. TINH TOAN BO TRUYEN TRUC VIT

5.8.2. Tinh ton bod truyén truc vit:

= Sau khi c6 a, ta tinh modun m :

2a
zZ, tq

m =

= Chon m theo gia tri tiéu chuan, tinh lai khoang
cach truc a . Néu cé yéu cau, ta cé thé chon a
theo tiéu chuan, néu can thiét phai dich chinh
rang.
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5.8. TINH TOAN BO TRUYEN TRUC VIT

5.8.2. Tinh ton bod truyén truc vit:

= Cdng thirc kiém tra bén: (tinh a)

15.T,Y, K,

Z qm3 S [GF]
2

O

K. hé 50 tai twong tinh tinh theo (5.22),
Y.: hé s0 dang ring phu thudc vao so ring wong duong (z, =z,/cos’ y), ira
bang 7.10, trang 291, tai lieu [1],

[0-]: tng sudt uon cho phép, Mpa.
44



5.8. TINH TOAN BO TRUYEN TRUC VIT

5.8.2. Tinh ton bod truyén truc vit:

= Trwdng hop bd truyén hé, quay tay hoac khi so
rang banh vit I&n (z, >100) : thiét ke banh vit theo
dé ben uon. Khi doé:

m:#mLﬂKF
z,qlo]

45



5.9. TINH TOAN NHIET

= Do lam viéc v&i ma sat I&n nén trong b truyén truc vit
sinh ra rat nhiéu nhiét lam dau bdi tron bi néng 1&n. Khi
nhiét d& dau vwot qua gia tri cho phép [tmax]=950C sé&
lam gidm dd nhét cha dau va hién twong dinh cé thé xay
ra. Do d6, can phai tinh toan nhiét theo phwong trinh can
bang nhiét sau:

1000A (1-77) = AK,(t—-1)(1+y)
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5.9. TINH TOAN NHIET

1000A (1-7n7) = AK,(t—=1)(1+y)

P, : cOng suat trén tryc vie, kW,
77 . hiéu sudt bd truyén,
4 :dién tich bé mar tda nhiét (vach hop), m”,
K, : hé s6 téa nhiét c6 gid i 1218 W /(m~."C).
¢t :nhiét dd cua dan,“C.,
{, :nhietdo mol truong, ‘C,

w : hé so toa nhiét qua bé mdy (ddy), thong thudng bang 0,3,



5.9. TINH TOAN NHIET

= COng thirc xac dinh nhiét dd dau béi tron khi lam viéc:

L1000R(1-7) _

L =1, < [¢]
AK, (1+y)

|£] =75 +85"C : nhiét do6 cho phép cua dau boi tron.

= Pé gidm ¢ thi phai tdng cwdng bién phap thoat nhiét nhw 1am
gian téa nhiét, quat, nwéc lam ngubi...
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5.10. KET CAU VA BOI TRON BO TRUYEN TRUC
VIT

SV tw doc trang 293, tai liéu [1]
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5.11. TRINH TU THIET KE BO TRUYEN TRUC
VIT

b * 9 7 ~ (g
1. Xdc dinh t s6 wuyén v=—.
o,

2. Dv dodn vén toc trugt v, theo cong thie (5.12). Chon vat liéu banh vit, tryc vit, phuong

phdp che tao, nhiét luyen, cap chinh xdc.

‘o

Tinh ¥ng suat cho phép [o,] va [o,] theo muc 5.8.1.

4. Chon so6 moiren z, hé s6 dudng kinh ¢. 1inh z, =« z,. Tinh chinh xdc ti 36 truyén « .

g

Chon sd bo 1 theo cong thire (5.15).

6. Tinh khodng cdch truc a theo do bén ti€p xiic theo cong thie (5.32). Tinh modun theo
cong thife (5.33) va chon m theo téu chuan. Sau dé tinh lai khodng cdch truc a. Néu a
khong ph‘u tiéu chuan thi ta tién hinh dich chinh ring banh vit. N é bo truyen hd, quay
tay hodc so ring banh vit Ién thi ta tinh modun theo cong thife (5.35).
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5.11. TRINH TU THIET KE BO TRUYEN TRUC
VIT

10.

11.
12.

Xac dinh cdc kich thude chinh ctia bd truyén.

Kiém nghiém vin (oc¢ rugt theo (5.11), hé s6 (di rong theo hdng 7.6, trang 283, tai liju
[1], hiéu sudt theo (5.14).

Néu var liéu banh vit ché tao nr dong thanh ¢é d6 rin cao hoic gang thi tinh todn lai gid
tri [o,]véi v, vira im dudce. Gid tri vira tinh khong dudce 16n hon 5% gid tri sd bd 6 muc 3.

Xdc dinh so ring tudng dudng banh vit z, . Chon he 5O I theo bang 7.10, trang 291, lai
liéu [1] va ki€m nghiém @ng suatuén cia banh vit theo (5.34).
Tinh toan nhiét theo (5.37).

Chon dau boi tron theo bdng 7.12, trang 295, tai licu [1].
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