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Tom tit

Bai bao trinh bay viéc xay dung md hinh cho phép
ddnh gid anh hwong cua tée dé khai théac dén kha
ndng tai cua bé truyén dong dai. M6 hinh dwoc
xay dung ¢ dang biéu thirc gidi tich tweong minh,
cho két qua chinh xac, thugn tién cho Idp trinh tinh
toan tu dong. Bén canh dé, céc biéu thirc tinh tri
S0 toi wu cuia vdn toc khai thac va cong sudt truyeén
déng téi han ciing duroc thiét ldp.

Tir khoéa: Truyén dgng dai, cdng sudt, toc dg, kha
nang tdi, toi vu.

Abstract

This article present the establishment of a model,
which is used to evaluate the effect of working
speed on the power transmission capacity of belt
drives. The obtained models are the explicit
formulas leading to the rapid calculation and
exact results. Besides, this model can be used to
build a computer program for advanced
computations. Furthermore, two more formulas
were also derived for estimating the optimal belt
speed and then, the optimal power transmission
capacity of the belt drives.

Keywords: Belt drive, transmission capacity, belt
speed, optimal velocity.

1. Giéi thiéu chung

Truyén dong dai dugc sir dung rong rai trong cong
nghiép va trong doi séng nhd nhig wu thé noi troi vé
kha ning truyén chuyén dong vai khoang cach 16n;
lam viéc ém, it gay on; kha ning bao vé céc bo phan
may khac khi bi qua tai; két cdu don gian, chi phi dau
tu, van hanh va bao dudng thap; c6 kha ning chng
sc va giam thiéu dao dong. Co ché hoat dong, ly
thuyét va trinh tu thiét ké, két cau cac phan tir ctia cac
bo truyén dong dai duoc trinh bay chi tiét trong nhiing
gi4o trinh co hoc k¥ thuat va ly thuyét may [1-4].

Truyén dong dai thuoc nhém céc bo truyén bang
ma sét, trong d6 cong suit va chuyén dong quay duoc
truyén tir truc dan sang truc bi dan nhd ma sét trén bé

mit tiép x(c giita dai va banh dai. Do d6, cong suat
cua bo truyén bi gigi han. Bdng thoi, tudi tho cua dai
thip, hiéu suat va do tin cay cua bo truyén khong cao.
Cac nghién cru hién nay chi yéu tap trung vao van dé
xac dinh hé s ma st trén bé mat tiép xdc gitra dai va
béanh dai [5, 6], danh gia c4c ton that trong bo truyén
[7-10], nang cao kha ning tai va tudi tho [11, 12].

Toc d6 khai thac 13 mot thdng sb quan trong, anh
huong truc tiép dén kha ning tai, tudi tho cling nhu
chi phi van hanh caa b truyén dai. Viéc danh gia tac
dong cua toc do dai téi cong suat va hiéu suét truyén
dong da dugc nhiéu tac gia thyc hién [7, 8, 13]. Chen
va cong su [13] da tién hanh mé phong, tinh toan ton
thit tbc d6 goc giira dai va banh dai, ton that cong suat
trong bo truyén dai det bang md hinh phan tir hitu han.
Theo d6, ton that vé téc do quay la tc nhan chinh gay
ra ton that cong sut cia bo truyén. Bertini va cong su
[8], trén co s& cAc ton thit vé ma sat va bién dang cua
dai, da d& xuat mot md hinh giai tich dé tinh toan tén
that cong suit trong bién toc dai hinh thang bang cao
su. Bé xay dyng mé hinh, lwong truot tiép tuyén va
cung trugt dugc xem la khong do6i. Piéu nay khdng
dung véi thuc té vi ca hai dai lugng trén déu thay ddi
trén toan bo vung cung dm. Nghién ctiu thuc nghiém
cua Balta va cong su [7] vé& anh huéng cua md men
phanh, lyc cing ban dau, dudng kinh banh dai, chiéu
dai dai va mo dun dan hdi cua vat liéu dai dén ton that
van toc trong bo truyén ding toc dai hinh lwgc. Két
quéa nghién ciru thyc nghiém sau dé dwoc sir dung dé
xac dinh céc théng s6 tdi wu cho bo truyén nham giam
thiéu dén muc thdp nhat c6 thé luong truot ti dbi.
Velicu va cong su [14] nghién ctru tac dong cua luc li
tam (sinh ra trong ving cung 6m) dén lyc cing bo
sung trén dai va luc tac dung 1én truc. Tir két qua thu
duoc, céc tac gia két luan rang luc cing b sung trén
dai khong chi phu thudc vao khéi luong cua vat liéu,
van téc chuyén dong ma con phu thude vao do cung
ctia dai. Khi cac gbi d& c6 d¢ cung viing ln thi tac
dong cua lyc li tam 1a khong dang ké.

Céc cbng trinh nghién cutru di trugc maoi chi dung
lai & viéc xac dinh ton thét van téc cua dai (van toc
g6c va van toc dai) toi ton that cong suat va hiéu suat
truyén dong, chua c6 cong trinh nghién ctru ndo vé tac
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dong cua van tc khai thac dén kha ning tai cua bo
truyén. Bai bao nay trinh by vé viéc xay dung md
hinh va danh gia tac dong cua toc do khai thac dén
nang tai cua bo truyén dong dai.
2. Xay dwng mé hinh toan hoc
2.1. Gid thiét

Mb hinh tinh dugc thiét lap dya trén nhiing gia
thiét sau:

- Vit liéu dai 1am viéc trong giéi han dan hoi;

- Hé s6 ma sat c6 gia tri 1a hé sé ma sét tinh cuc
dai fmax va khong dbi trén toan bo viing cung 6m;

- Bo qua bién dang cua banh dai.
2.2. Van téc chuyén dgng ciia dai

Van toc chuyén dong cua dai duoc xac dinh theo
cong thae (1) [1, 2]:

po A (1)
60-10°

Trong do:
d: Puong kinh banh dai, (mm);
n: S6 vong quay trén truc banh dai, (vg/ph).
2.3. Luec va iing sudt trong dai

2.3.1. Luc tac dung lén dai

Lyc tac dung 1én dai bao gdbm luc cing ban dau
(Fo), hec cang khi chiu tai (F1, F2), luc cd ich (F) va
luc li tdm Fy), dwoc xac dinh theo cac cong thiac (2)
dén (6) [1]:

3 —1
F; =10"Pv 2
F,=q,0° ®)
U1 F
FZ) =——-L4F 4)
f”lf _1 2 v
e
el
F1 = — F/ + F (5)
/(Z L v
e =1
1
F:z = f’a F;+F;/ (6)
e =1

Trong do:
P: Cong suat truyén dong, (KW);
v: Van téc chuyén dong cua dai, (m/s);
Qm: Khéi lugng cta 1m day dai, (kg/m);
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e: Co s6 logarit ty nhién;

2 Hé s6 ma sat twong duong;

ar: Cung truot trén banh dan, (rad).
2.3.2. Ung sudt trong dai

Ung suit trong dai bao gdm &ng suat do lyc cing

ban dau (o), (g SUAt cang trén cac nhanh dai khi chiu
tai (o1, 02), tng suit cang phu (o) va &ng suit udn
trong viing cung 6m. Gia tri ctia CAc tng Suat nay dugc
xac dinh theo cac cong thuc (7) dén (12) [1]:

o =F/A O

o, =F /A ®
F % 1F F

o, = fo_e * +1_t £y ©)
A Ja_124 A
F feo P F

o =—t- i (10)
A Ju_1A A
F F F

o, =—2=— 1 L4+ (12)
A Ja_1A4 A

o,=¢kF (12)

Trong dé:

A: Dién tich tiét dién dai, (m?);
¢: Bién dang dai twong ddi cua dai;
E: M6 dun dan hdi cua vt liéu dai, (Mpa);
Ung suat I6n nhat trong dai dat tai tiét dién dai vao
tiép xtc véi banh dan, tinh theo cong thirc (13) [1]:

=0, +0 +0, (13)

max

2.4. Anh hwéng ciia vd@n téc vong ciia dai dén
khd ndng tdi cia bg truyen

Cong suat truyén caa b truyén dong dai dugc xac
dinh theo céc cong thuc (14) [1, 2]:

Fu
=L 14
1000 (14)

Dé dai khong bi pha hong (pha hong tinh va pha
hong moi), (ng suat I6n nhat trong dai phai thoa man
diéu kien (15) [2]:

o, =0+t0 +t0, < [o-] (15)

max
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Trong d6 (o) la tng suit cho phép cua vat liéu dai.
Tur phuong trinh (15), Gng suat cang 1on nhat

duoc tinh theo cong thuc (16):
O-l,max = [G] - O-v - Gul (16)

B =([c]-0,-0,)4 (17)

Mat khéc F, = F, — F, va F, = F,e/ %1, 2],

do do:
1
F;.max = }q,max 1 - e/*ai (18)

Kéthop (14), (17) va (18), ta co:

1
P = ([O'J -0, - (Tul)A[l - a—%jﬁ (19)

Thay o, = q,v?/A=pv?> (p la khdi lugng
riéng cua vat ligu dai, kg/m®) vao (19), ta cé:

(o) -ou o)1 o

ef'

DPit k=1—e /"% va viét lai phuong trinh
(20), ta co:

P = ([a] v—0, U— p03>£§—0]€() (21)

2.5. Vdn toc téi wu va khd ning tdi téi wu

Dao ham 2 vé phuong trinh (21) theo van téc v,
ta co:

Giai phuong trinh (22) Vvéi an v, ta duoc:

_ |:O':|—Uu1
o )

opt

Thay (23) vao (20), ta c6:

[
et 1000 e
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(24)
3. Két qua va thao luan

Hinh 1 trinh bay tac dong cua van téc vong cua dai
dén cong suat truyén dong cua bo truyén, xac dinh
theo phuwong trinh (20). Khi van téc khai thac qua
thip hoic qué cao, kha nang tai cia bo truyén khdng
st dung hét. Ung vai cac thdng sé xac dinh vé kich
thudc va thugc tinh cuaa vat liéu, ludn ton tai mot gia
tri toi uu cua van téc vong (cong thuc (23)), tai d6
cong suat truyén dong dat gi tri téi han (cong thirc
(24)). Trong khoang (0, Vopt), tang van toc khai thac s&
dan dén ting kha nang tai ciia bo truyén. Nguyén nhan
cha yéu 1a do anh huong cua luc li tdm con yéu, tén
thit do ma sat va ton that van téc chua cao. Cling véi
su gia ting cuia Van toc, cac ton that nay cling ting dan
dan dén t6n hao cong sut nhiéu hon. Két qua 13, muc
d6 gia tang vé kha nang tai giam dan khi v tién gan
dén gia tri toi wu Vopr. Khi v > Vop, ting van téc khai
thac s& 1am giam kha ning tai cua bo truyén.

P, kw?

POpt _____________

»
»

Vopt v, m/s

Hinh 1. Anh hwéng ciia van toc téi khd néing tai

Trong truong hop ty s truyén cua bo truyén cung
V6i toe d6 vong cua dong co din dong da dugc dinh
trugce, co thé thay doi duong kinh banh dai dé dat dwoc
gid tri van toc téi wru. Tuy nhién, thay d6i duong kinh
banh dai s& dan t6i thay doi vé tmg suat udn, do d6
thay doi tri s6 t&i wu ciia van toc vong.

Ngoai ra, néu dinh trude van tde vong va vat liéu
ché tao dai, c6 thé sir dung phuong trinh (20) dé xac
dinh kich thudc téi wu cua hé, dam bao cong suat
truyén dong 1a 16n nhét cé thé.

4. Két luan

Bai béo di thiét 1ap duoc md hinh ly thuyét tong
quat, ding dé danh gia anh huong cia van téc khai
thac dén kha nang tai cua bo truyén dong dai. M6 hinh
tinh 1a nhitng biéu thirc giai tich dang tuong minh, cho
phép tinh toan dat d6 chinh xac cao, thuan tién cho lap
trinh tinh toan tu dong.
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Ton tai mot gia tri toi wu van tc chuyén dong cua
dai, tai d6 kha ning tai ctia bo truyén dwoc khai théc
t6i da. Bai bao ciing thiét lap dugc cong thuc giai tich
dé tinh toan tri s van tdc tdi uu ciing nhu gia tri cong
Suit truyén t&i han.

Két qua cua bai bao c6 thé sir dung dé tham khao
khi thiét ké, khai théc va giang day vé cac hé truyén
dong co khi o str dung bo truyén dong dai.
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