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TOM T AT

Truyén dong banh &ng con fin la mot loai bo truyén méi, c6 rt nhidu trién vong ap aing
nhung lai chua c6 tai lBu nao nghiénieu sau ¢ loai banh &ng nay,dic biét 1a thiét 1ap tinh
todn & do bén aia ching. @ng gibng nhr céc lai bo truyén banh #ing khac, trong & truyén
banh &ng con én thi cac dng hong B8 mat chi yéu 1a do noi gay ra i ung suit tiép xuc thay
dbi c6 chu K. Dya trén y tong @ pheong phap tinh toan téti k& bo truyén banh #ing t ring
thing Wi bién cing than khai thedd bén tlep xuc, bai bao nay @i thi¢u qua trinh trﬁt lap
phueong phéap tinh toan &n nghiém do bén tiép xac cho b truyén banh iing con &n Xuit phat
tu cong thrc Héc. Tr do, cong tlic kiém nghém cing nhr cong thirc thiét ké gilp xacdinh
thdng $, kich thrgc hinh ke chinh éa b truyén theodsé bén tiép xtcda duoc thiét lap. Céac
cong thic d& duoc &p ding tinh toan thit ké cho k) truyén banh #ng con fin trong cac bp
giam t6c cia hang Sumitomo. & qua tinh toanda cho Kt qua kich throc cac by truyén la
twong tr, va dodd cho thy tinh dingdan va ki ning tng ding thiét ké caa cac cong tic da
dugc thiét lap.

Tir khéa:truyén dong banh ing, banhing con #n, cycloid, cong thc Héc,iring st tiép xdc.

1. GIOI THI EU

Bo truyen banh #ing con &in 14 not loai bo truyén dugc phét trén dya trén Iy truyén banh
rang chbt véi banh &ng co bién dng Cycloid (nén cong la dia Cycloid) \6i viéc thay tt ma
sat tuot bsi ma satdn nhy sir dung cac condn. bay la lai bo truyén c6 nhéu vu diém vuot
troi so Wi cac laii bo truyén khac nlr cho 1 s truyén lon, khi ning ti lon, hiéu st cao, lam
viéc ém, kich tivéc nho gon [1, 2]. Ti sb truyén cia ching ¢ thtr 8 chodén 65. Plam vi céng
suit lam viéc c6 the tir 0,5 kWdén 10 kW. Héu suit co the dat dén 0,95. Kho sat aa aia Vién
nghién ¢u quic gia Leningrad cho #ly kich thréc bao éa hp giam tdc v6i bo truyén banh
rang c6 bién dng Cycloid nlo hon tir 1,5dén 2 kn kich thréc bao @a hop giam toc banh iing
tru than khai c6 cung cong&wa i 5 truyén [1]. Véi nhitng uu diém do, bd truyén nay cé th
gilp ghi cac bai toantit ra cho cac &dan dong aia cadc may an co kich tlxéc nhd gon. Cac
dong @-hop giam toc v6i loai b truyen nay co th duoc sr dung trong nhiu nganh cong
nghiép nhr hod hc, cao su va ke prim. Do d6 loai truyén dong nay c6 nidiu trién vong ap



Vi Lé Huy

dung trong thrc t sin xuit cdng nghip.

Mic du lai bo truyén nayda duoc ché tao thir thanh congai Viét Nam [3], nleng céac b
truyén da cké tao khong dra trén o so tinh toan ¢ do6 bén ma chi dya trén thong & va kich
thudc aia cac b truyén cé sin haic theo Ii thugt an khop. Mat khéc, tai lBu nghién éu 8 loai
banh &ing nay khong nldi, dac biét 1a cac tai ku nghién du vé do bén. Sr thicu hut vé tai ligu
va phrong phap tinh tldt ké da gay kho kan khi muon thiét ké nhirng o truyén banh &ing con
lan moi theo yéu &u sr dung ax thé. Tuy \Ay, dua theo li thugt va phrong phap thit lap cong
thirc tinh toandé bén ddi vai loai banh &ng tr ring thang bién dng than khaité di tinh 6 bén
va thiét ké loai banh &ng moi nay 1a hoan toan co&theu dang chuy la @ing nhr cac lai bo
truyén banh ing khac, thi cacahg hong ke mat cha yeu nhr tréc © bé mat, mon va dinh ing
xay ra trong 1 truyén banh #ing con &in doung sut tiép xtc thaydéi cé chu K gay ra. Do y,
viéc tinh Bing v do bén tiép xac la én thiét do yéu &u tranh tréc & véi cac b truyén duoc che
kin va bdi ton day du, dong thyi ciing han ché mon va dinhing. Bai bao nayti vao thét lap
cong thirc tinh toan Kim nghém do bén tiép xdc cho lai by truyen nay.

2. CAU TAO VA NGUYEN Li LAM VI EC

Céc thanh pdn chinh du tao nén I truyén banh #ing con fin dugc mé & nhu trén Hinh
1(a), trongdo6 co the gop thanh 4 gm thanh phn chinh. @m thir nhit gom truc dau vao cling
Vv6i bac léch tam vad lan tiép nhan truyén dong va &i trong dé truyén t5i cum thir hai la cac
banh &ng Cycloid haydia Cycloid (trong rot bo truyén c6 the co 1, 2 hac 3dia Cycloid). @m
thtr ba la cac coriih rang chbt Iap trén vanhang chét, trongdo vanh éng chbt duoc giir ¢b dinh.
Cum thi tr 1a tuc dau raduoc gin V6i cac chot va con &in dau ra, nkin chuyén dong quay tr
chuyén dong aia dia Cycloid. Ny s dung cac condn nén ma sat » hién khi b truyén lam
viéc 1a ma satin, do \dy bo truyén banh #ng con fin cho héu st cao va lam \iic ém. Mot s
théng $ hinh ke c ban aia bH truyén banh &ing con fin duoc gisi thiéu trén Hinh 1(b), trong
dé

A - khaing léch tdm dadia Cycloid so ¢i tam tuc vao
re - ban kinh condh trén vanhing chbt

R, - ban kinhdwong tron qua tam cac coinl ring chot
M - ban kinh conih dau ra

r - ban kinh cadldau ra tréndia Cycloid

R - ban kinhdwong tron qua tam cac 8hdau ra

d - duong kinh vong chiaang dia Cycloid

da - duong kinh vongiinh aiadia Cycloid.

Ngoai ra, 18 rong va $ rang dia Cycloidduoc ki hiéu 1an luot [ab vaz,.

Hinh 2 gbi thiéu nguyén Ii lam vic aia b truyén nay. Khi tnc dau vao quay lamde léch
tAm gin trén n6 quay theo. Bankng Cycloid do dp trén lac léch tam éing c6 xu lréng quay
theo, nlvng do banhing an khép véi cac conin ring cht trén vanh ing ctot nén banhing
chi 1an hanh tinh bén trong vanking ctbt dong thyi né ding tr quay quanh tamaa né \6i téc
d6 cham va theo cliu ngroc lai. Vi sb ring banh ing Cycloid it on $ rang cbt mot ring nén
sau ndi mot vong quay @a tuc vao thi banhing Cycloid néi quay quanh tami@a né not
budc ring. Van téc cia banh ng Cycloiddugc truyén ra tuc ra théng qua cac éhdau ra co
mang condn. Gy thé theo nlr vi dy trén Hinh 2, badau duong thing rdi tdm tmc vao va tam
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cia hac léch tdm 40 voi phuong ngang rét goc la O (goi tit 1a truc vaos 0° - Hinh 2(a)) thi
truc ra ding & goc 0. Khi truc vao quayduwoc mit géc 90 theo ngroc chiéu kim dong hd (Hinh

2(b)) thi banhing Cycloid quayiugc mot goc 90/u theo chéu kim dong hd quanh tamga no,
dong thyi kéo tmuc ra quay theoimg dugc mot goc 90/u, V6i u la i b truyén caa b truyén.

Tiép tuc, khi tnic vao quaytuge mot géc 180 (Hinh 2(c)) thi tac ra quayduoc mdt goc 180/u.
Tuwong tr, khi truc vao quayduoc mot géc 270 (Hinh 2(d)) thi tac ra quaydugc mot goc
27C°/u. Nhu vdy, trong trugn dong nay, t s truyén u chinh ing $ ring dia Cycloid 1az,.

Fo=—"> (1)

Vanh rang chét
bia Cycloid

Con lindaura

Truc vao
Bac léch tam

O lan

rang chét -

Truc va chdt dau ra

(a)
Hinh 1.Mé ta ciu tao (a) va théng&hinh hoc (b) dia bb truyén banh &ing con &in.

Bac léch tam Toc vao Banhing Cycloid Conin Chit dau ra

(@) Tuc vaos 0° (b) Truc vaos 90° (c) Tuc vaod 180 (d) Truc vaog 270

Hinh 2.M6 ta nguyén Ii 1am \ic caa b truyén banh #ing con #n.

3. LUC TAC DUNG TRONG TRUY EN PONG BANH RANG CON LAN

Khi lam viéc b truyén cin truyén chuyn dong Wi mét mé men xan tir truc vao I1aT, dén
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truc ra 1aT, = To.u.7, Voi 77 1a hiéu suit cua b truyén. Dodia Cycloid hp léch tdm so &i tam
truc vao ndt lugng laA, nén toc vao § tdcdong 1én mdi dia Cycloid ndt luc trongdoé z 1a
dia Cycloid trong rt bo truyén. Luc F, day dia Cycloid n trén vanhang ckot nha minh ha
trén Hinh 3, tronglé chiéu quay @a tuc vao i toc do n, va truyn md men xén T, [& ngroc
chiéu kim déng b, trong khidé truc ra quay theo cbii kim dong . Luc F, c6 diém dit 12 ti
tamdia Cycloid va c6 clu tao ra md men xin trén tnc vao cung cliu quay. \é mat li thuyét
thi dia Cycloid tép xtcddng thyi vai tit ca cac condn ring chdt, nheng thre t t6i da cH mot
nira $ con kn chiu lyc tac ding. Goi Fry 1 phin luc tir con kn thir k trongn con kn chu hrc tac
dung lIéndia Cycloiddugc xacdinh theo céng tic [4,5]

Frk = w . (2)

ZR, Y sin’a,
i=1

trongdé a; 14 goc gita phrong aia lyc Fr; vaduong rdi tir tam Odén diém N; [a diém dat coa
lyc Fr; nhe md & trén Hinh 4 i ¢ 1a goc Giaduong ndi tamdia Cycloid va tAm trc vao so i
dudng rim ngang Ry, la trung binh éng aia it ca cac khang cach i tam Odén cacdiém N.
Do céacdiém dit luc phan B déu dan tir chandén dinh ring, nénR, dugc xacdinh theo cong
thuc Ry =d/2, Wi d = 2.R; - r¢) laduong kinh vong chiaiadia Cycloid. Do vy, phrong trinh
(2) c6 th duoc viét lai nhu sau

Fr, = Tzsmna'k . 3)

AR, ~ 1)) sin’a

Mai luc Fry chinh la éng lyrc phan b tac ding trén chiu dai tép xdc gira dia Cycloid va con
lan. Céc trc naydéu heéng vudng goc &i bién cing ring dia Cycloid i vi tri tiép xGc gita dia
Cycloid va condn, dong thyi ddng quy ti tam tich vaduoc tong hop thanh cac thanh ph lyc
Fx vaF, nhu thé hién trén Hinh 3. Trong6, thanh phn F, can ling Wi luc F, con thanh p&n
Fy can ling Wi cac krc tac ding gira dia Cycloid va cac coriih dau raFp. Dugi tac ding aia
cac ke Fr nay, i vi tri tiép xtc gitadia Cycloid va condn 5 xuét hién eng sut tiép xtcduoc
xacdinh ¢ phan tiép theo. Gia ftrcua Fr, dat cuc dai khi diém tiép x(c gira con &n va kng dia
Cycloid nim trén vong chiaia ring dia Cycloid, va dat6 ang stit tiép xdc bn nhit xuat hién
trén bién dngdia Cycloid € dugc xacdinh ti vi tri nay.

Tuong tr véi cac cldt dau ra, bi da cH mot nira $ chdt chiu lyc tac ding tir dia Cycloid.
Goi Fpy 1a phin hrc tir chdt du ra thr k trongm chbt dau ra chu hrc tAc ding tir dia Cycloid.
Gia tri cua Fp, dugc xacdinh theo cbng tirc

T, siny,

m (4)
ZR D sin’y,
i=1

Fpc =
Vvé6i R la ban kinh vong tron qua tam g:é(ﬁ'ttrén tuc ra,y; la cac géc dgia phrong aia ec Fp;
vaduong roi tir tam Oden diem M, ladiém dat cua kec Fp; nhe mo & trén Hinh 4.

4. TINH TOAN PO BEN TIEP XUC TRONG TRUY EN PONG BANH RANG CON LAN
Trong truyén dong banh &ng con én, co & tiép xuc gita cac conadn vanh &ng chbt véi

rang dia Cycloid va gka cac cht dau ra Wi cac b tréndia Cyloid nlw mo # trén Hinh 5. i
CAcC \i tri tiép xtc nay, dng tiép xdc 1a tép xdcduong wi duong tiép xudc chy doc theo I rong
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dia Cycloid va song songsivtam dia. Do do, tng st tiép xdc bn nHit xuat hién trong cac
treong hyp nayduoc xacdinh theo cbng tic Héc (Hertz) [6, 7].

Hinh 4.Quan B gitra cac¥rc Fr vaFp vai cac goc xadinh vj tri.

Déi,véri bién ding thrc caadia Cycloid thi cacde Fr vaFp tac ding Iéndia Cycloid € I6n
hon do $ con kn thyc t€ chiu luc it hon. Theo Kt qua trong [4] c6 t 1€ sai Ech aia luc t&c ding
gitta Ii thuyét va thrc té 14 1,15+ 1,25 va 1,36 1,40 trongng choFr vaFp.

Oy =ZM1/2_:)- (5)

V6i Zy & hing $ dan i caa vat liéu cac it thé tiép xdc,duoc xacdinh

Zy =\/ 22E1E2 2 6)
ME, (- 14") + By (1- 157)]
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trongdo Ei, 14 VA E,, 16 |& mddun dan hoi va ke sb Poatxdng ta cip vat liéu lam céc chi &t
ticp xtc i nhau. Cac ki Bu g4 vapla ti trong riéng tinh toan&vdd bén tiep xdc va ban kinh
cong trongduong aia hai [& mat tiép xdc.

4.1.Ung st ti ép xdc giira cac con &n vanh riang chét véi riang dia Cycloid

Do c6 s phan I tai trong khéngdéu trén chéu rong vanh #ing va cho cacing nén theo

[6] tai trong riéng tinh toand/do bén tiép xicduoc xacdinh

qH = quH ’ (7)
V6i g, 1a lyc phap tugn phan b doc theo chiu dai tép xtc nhr md & trén Hinh 5(a)lUng Wi
vi tri con kin thi k thi ng luc phan B g, chinh & {rc Fr,. Do do, tai vi tri con En chu hrc Fry
thi g, dugc xacdinh boi

— I:rk — Tzka

Oy =— K=,

b Z(Rz - rc)b

trongdo k, = _Sin@ (9)

a n
D sin* g,
i=1
Hé sb Ky la he sb phan b khdngdéu tai trong khi tinh & do bén tiép xtc. Theo [6] c6
) . KH = KHQ"KHB (10)
véi: Ky la e s0 phén 16 khdngdéu tai trong Ién cac ang (hdic cac condn) cO chu luc tac
dung ding chinh laitlé sai Bch gira ec tac ding gita |i thuyét va thre #, do iy c6Kye = 1,15
+ 1,25 [4]. $ ring dia Cycloid cang it thi giditcaa Ky cang bn.

Kis 1a h¢ s5 phan b khongdéu tai trong trén chiu rong vanh &ing. Nguyén nhani@ sy
phéan & khéngdéu tai trong nay la do in dang aia truc, 6, con kn va kin than cadia Cycloid
ciing nhr do sai 8 khong tranh kbi khi ché tao va Eip ghép b truyén. Tir bang gia ti cia Ky
phu thujc vao I§ so chicu rong vanh &ng aia b truyen banh &ng than khaduoc cho trong tai
ligu [6] dugc bién do6i dé &p ding chodia Cycloid, thudugc gia ti Kug phu thusc vao $ dia
Cycloid va I¢ s bé rong dia Cycloid¢:, =b/d nhua théng ké trong Bng 1.

(8)

Bang 1.Gia ti Ky phy thupe vao $ dia Cycloid va B s5 ¢, .

W, Kyp tng Wi s6 dia Cycloid
1 2 | 3
Khi HB < 350
0,050 1 1,02 1,02
0,075 1,01 1,04 1,03
0,100 1,02 1,06 1,04
Khi HB > 350
0,050 1,01 1,03 1,02
0,075 1,02 1,08 1,06
0,100 1,04 1,14 1,11
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Thay phrong trinh (8) vao (5)ung stt tiép xc gira cac condn vanh &ng chbt véi rang
dia Cycloiddugc xacdinh

Hinh 5.Mb ta tng st tiép x(c xdt hién (a) gira con &n va sing dia Cycloid, va (b) gia chbt dau ra va
16 tréndia Cycloid.

Kyk, T, 1
Oy =2y, |—H—22- — 11
. M\/zb.(Rz—rc) 20 (D
Trongdd, ban kinh congrbng duong duoc xacdinh
At P,

V6i o1 = r¢ 1a ban kinh conah trén vanhing chbt va p, 1a ban kinh congit thoi tai diém an
khép trén bién angdia Cycloid. Ban kinkp, c6 thé duoc xacdinh theo cong tic

_ [RZZ + A2(1+ 7 ) - 2R,A(L+ zl)coszl¢]3/2 o (13)
R+ AL+ 2) -RA[L+2)(2+2)coszgp *

Xét trénduong kinh vong chiaia dia Cycloid thip, = «, va dodd p = o =r.. Tuy nhién theo
[3] c6 quan K

P

_ R 7T |_R
p'r°_15tg(1+zlj k,’ (4
VOi
K= T° (15)

Thay (14) vab = 2(R, - )y, vao (11), thutuge cong thirc kiém nghém do bén tiép xtc
cua ring dia Cycloid nlr sau

Zy K,k k1T,
o, = z <|o 16
ST e <) (16)

Trongdo [y] la tng sut tiép xdc cho phédi véi rang dia Cycloid. Dra vao cong tic nay co
thé xacdinh dugc ban kinh @a vanh &ing chot R, cia b truyen theo céng tiic sau

R 23 Zy Kk, k1T, a7
Vdzg, (-0
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Tu Ry duoc xacdinh theo (17) vadrang dia Cycloidz, = u, thi ban kinh conih cia vanh #ing
chot s thuduoc nhy quan i ¢ céng thirc (14).

4.2.Ung st ti ép xac giira cac condn dau ra véi cac b trén dia Cyloid

Dudi tac ding aia hrc Fp, tai trong riéng tinh toand/do bén tiép xtc trong trong hyp nay
la

F
On = On.Ky = ?p Ky (18)
trong d6 g, la ti trong riéng ngoai phandbtrén chéu dai tép xic va & 5 tai trong Ky =
KHQ-KHB, VGi

Kuo 1 e sb phan b khéngdéu ti trong khi tiép xtc gita cac conin dau ra vadia
Cycloid, cOKyq = 1,3+ 1,4, by gid tii I6n khi & chdt dau razs nho (z; dugc chon phii 1a boi s6
cua $ dia Cycloidz).

Kip 12 he s5 phan 16 khongdéu tii trong trén chdu rong vanh &ing, gia ti dugc traé Bang
1 phu thupe ¢S, vado ran bé mit rang.

ThayFp tir cbng thirc (4) vao (18), co

kT 19)
qH - ZbR{ H»

VGi
K = siny, (20)

14 m )
D sin’y,
i=1

Bang 2 cho gia frlon nhit cua k, theo $ chot dau razs nhim thudugc tng stt tiép xdc
I&n nhat xuat hién giira cac conan dau ra va cacd tréndia Cycloid.

Ban kinh conguong duong aia hai & mat tiép xuc p trong tong hyp nay 1a tp xdc
trong néndugc xacdinh

Bdng 2.Gia tii 16n nhit caa h¢ 5 k,.

Z3 ky z ky z ky z Ky

4 1.000 9 0,448 14 0,286 19 0,210
5 0,840 10 0,400 15 0,266 20 0,200
6 0,667 11 0,362 16 0,250 21 0,191
7 0,563 12 0,333 17 0,236 22 0,182
8 0,500 13 0,308 18 0,222 23 0,174

p=—PL (21)
P~ P
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Vi oy =1, 1a ban kinhd dau ra tréndia Cycloid v, =r, 1a ban kinh coréh trén clét dau ra.
Gitrar, var, co quan B :

Nn=rp+A (22)
Nhu vay ban kinh conguong duong aia hai & mit tiép xtic o duoc tinh theo cong trc
ro\r, + A
- p( p ) (23)
A

Thay (19) va (23) vao (5) c6 congrthkiém nghim d6 bén tiép xuc gira cac conan dau
ra wi cac b tréndia Cyloid nhr sau

k K,T.
Oy =2y |2 A S[UH] (24)
ZbR  ry(r, +A)

Cong thrc nay con c6 thduoc dingdé xacdinh ban kinh cbt dau ra, tuy nhiénidi voi
chdt dau ra thido bén Lbn nguy hém hon do Ep céng x6n, nén ban kinhi@ n6 § dugc xac
dinh tir diédu kién bén uon.

5. Vi DU AP DUNG

Dya vao cdng tic tinh thét ké (17), mdt sb tinh toan ap wehg da duoc tién hanhddi véi
cac mu hop giam toc banh #ing con #in mt cip cia hang Sumitomo Cyclo Europe [8]; thé
la cac lbp giam téc co ki héu F1C-A25-29, FC-A65G-59 va F2C-T555-81. Cac thédhaghe
cong sut ti da trén tnc chi dong Py, the do quay bi da tnc chi dong ny, ti s truyén u duoc
ldy theo @4n phim d& c6 @a hang nay nhthéng ké trong Bng 3duoc ar dung lam thong &
dau vao cho \ic tinh toan tHit ké cac 1§ truyén nay dra trén cac cong tit da thuduoc & trén.
Théng $ hinh e o ban aia b truyén nay nhr s dia Cycloidz, bé rong dia Cycloidb va ban
kinh vong tron qua tam cac camltrén vanhing clét R, cia nhiing k) truyén ding trong cac
hop giam toc d6 ding dugc thé hién trong Bing 3 1a @ sv dé so sanh Km tra khi nang ang
dung aia cac cong tirc da dugc thiét 1ap & trén.

Bang 4 trinh By cac Kt qua tinh toan thit ké cho ba bp giam tc duoc liét ké trong Bing
3 nhy sir dung céng tiic tinh thét ké theodd bén tiép xic da duoc thiét 1ap. $ dia Cycloid
trong tinh toan nayan dugc liy theo ndu hop giam toc dd c6. $ rang dia Cycloiddugc xac
dinh tr ti s truyén yéu du cia b truyén, c6z = u. Tuy nhiéndiéu dang téc la thong tin @ vat
lidu va @ tinh aia b truyén banh #ng con #in ding nhr mot sb théng $ hinh e khac da b
truyén ching han nhr khaang léch tamA, ban kinh conanr,, ... trong cac &p giam toc cia
hang Sumitomo khénduoc cung ép. Bé cé Kt qua so sanh chinh xac thirc xacdinh duoc
day du co tinh \at liéu ciing nhr cac théng & hinh hoc cia cac b truyén dugc lay dé so sanh.
Céc yu t nay cé th duoc xacdinh qua cac phégo thrc nghém, nhrng doi hoi kinh phi In
va thyi gian thi nghém, do dac. Dodo, & pham vi cia nghién Gu nay, it liéu lam cac B truyén
duoc chpn 1a \at liéu kha théng dng trong ch tao banh #ng va tnh wc ao khi. Vat liéu sr
dung lam céalia Cycloid va cac coriih trong I truyén dugc chon & thép 40CrNi. Khi &t liéu
da dugc chpn thi cac théngdshinh e khac éa b truyen (ching han nhr cac théng &b, R;, A,
ro) duoc tinh toan vada chon dé dam bao diéu kién vé do bén tiép xic nhr ¢ néud trén, trc 1a
thoa man céc cong trc (16) va (24). Mt khac cac thdngdshinh e nay ding phii dam bao céac
diéu kien tao hinh @a bién dng dia Cycloid [2], cling han nhr d¢ dam bao diéu kién tranh ét
lem chan #ing thi 1 $ Ro/(A(1+z,)) phai nam trong khang tir 1, 5dén 2, va cac quargthinh toc
da d& cap trong qué trinh tht 1ap & trén. Dodd nhing théng 8 hinh hoc chra biét c6 thé duoc

123



Vi Lé Huy

khéng clé trong mdt pram vi nhit dinh va itanh hrong dén két qua tinh toan. Trong cac théng
sb trén thi ban kinh vong tron qua tam céac conttén vanhang chét R, 1a théng é chinh, xac
dinh do 16n kich throc caa bb truyén banh &ing con fin, dodé ¢ day @p trungdi vao so sanhét
qua tinh toan thit ké bo truyén dya trén gia tircia Ry.

Bang 3.Théng $ co ban aia ba lbp giam toc banh #ing con &n cia hdng Sumitomo.

Ki hiéu hop giam toc F1C-A25-29 FC-A65G-59 F2C-T555-81
Cong sét cho phép tréntc vao,P; (kW) 1,18 6,43 5,87

Tbc a6 quay trén trc vao,n; (vong/phut) 750 1000 2960
Tbc a6 quay trén tuc ra,n, (vong/phut) 25,9 16,9 25

Ti b truyén, u 29 59 119

Sb dia Cycloid,z 3 3 2

Bé rong dia Cycloid,b (mm) 8 14 20
oo vong o e e coni |

Bdng 4.Két qua tinh thiét ké bo truyén banh &ing con &in trong cac bp giam toc cua hang Sumitomo theo
cac cong thc vé @6 bén tiep xdc trong nghiénd nay.

Ki hiéu hop giam toc F1C-A25-29 FC-A65G-59 F2C-T555-81
Vit liéu lamdia Cycloid 40CrNi 40CrNi 40CrNi 40CrNi 40CrN 40CrNi
Do ran mat rang (HB) 250 350 250 350 250 350
&‘35‘“ tiep xdc cho phép.dil | 51818 | 700.00| 518,18 700.0p 51818  700.00
S6 dia Cycloid,z 3 3 3 3 2 2

S6 rang dia Cycloid,z 29 29 59 59 119 119

Bé rong dia Cycloid,b (mm) 10 9 15 15 21 20
Ban kinh vong tron qua tam cac

con lan trén vanh riang chot, R, 75 55 130 110 145 125
(mm)

Khoang léch tam,A (mm) 1,7 1,2 15 1,2 0,75 0,65
Bap kinh condn trén vanh ang 55 45 55 45 3.0 25
chat, re (mm)

Ung stt tiép lon nhit xuat hién

trén & mit rang dia Cycloid, oy | 505,57 697,59 516,92 691,13 515,35 682.97
(MPa)

Diu tién, vic tinh toan thit ké duoc thrc hign voi d6 ran mat rang dia Cycloidduoc chon
la 250 HB.D ran mit ring trong trdng hop nay la tong tr nhu véi cac B truyén banh #ng
than khai lam \ic vi tai trong va vin toc thip haic trung binh. \8i d6 rin mat ring trong
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truong hpp nay la kha thp, nhrng Kt qua tinh thiét ké véi ba b truyén trong ldp giam toc
F1C-A25-29, FC-AB5G-59 va F2C-T555-81 chdytikich thréc R, duoc tinh thét ké chi 1on
hon so Wi nguyén kn cia hdng Sumitomdéu 1& 20 mm. Trong céc tinh toan nag,bng dia
Cycloid cH Ién hon so Wi nguyén lan tir 1 mmdén 2 mm.

Tuy nhién, nixr d&dé cap ¢ phan gisi thiéu, bd truyén banh #ing con fin theong duoc dung
lam viéc voi truong hop tai trong va \in toc kha cao nén khié vat liéu 1am banh ing throng
dugc chon voi d6 ran 16n hon haic king 350 HB. Dadd, do ran mat ring dia Cycloid trong b
truyén banh &ing con #n cia cac bp giam t6c néi trénduoc chon lai [a 350 HB. Kt qua tinh
toan tit hién trong Bing 4 i truong hop nay cho thy kich thréc R, duoc tinh thét ké bing
v6i nguyén lan cia hdng Sumitomo. Trong ki bé rong dia Cycloid ding king Wi nguyén
ban, trir treong hyp cia b truyén trong Hp giam tdc FC-A65G-59 c6 drong dia Cycloidb 16n
hon so \6i nguyén lan chi 1a 1 mm. Trong trong hyp nay c6 th két luan bd truyén duoc tinh
thiét ké theo cac cong trc v& do bén tiép xdc trong nghiénia nay cé kich thoc trong tir Vi
cac I truyén da duoc thiét ké va cl tao boi hdng Sumitomoia NHit Ban. Qua Kt qua nay
ciing c6 ti¢ thiy rang khido ran mit ring aiadia Cycloid va conan ting I&n thi kich théc cia
bo truyén giam. Nhr vay, miac du chra biét co tinh \at liéu cia cac b truyén dugc ldy dé so
sanh, nkng wi vat li¢u da cton vado rin mit ring trong cac vi g duoc liy trong khang gia
tri thuong gip dbi véi cac B truyén banh &ng vadadat dugc két qua kha sét i bo truyen thuc.
Diéu nay ti¢ hién kha nang tng ding thec t# cia cac cong tic tinh toan & do bén tiép xtc
ciing nhr cdng thirc tinh thét ké da duoc thiét l1ap o trén.

6. KET LUAN

Dya theo phrong phap tinh toan banbng tu than khai thed? bén tiép xUc, bai b4o nay
da di vao nghién 6u, thiét l1ap phrong phép tinh toan &n nghém do bén tiép xic cho b
truyén banh iing con fin. Cong tiirc tinhung St tlep xdc xuit hign gitra ring dia Cycloid va
cac condn trén vanhing cht ciing nhr giita cac & dau ra tréndia Cycloid va cac coriih diu
rada duoc thiét 1ap xuit phat fr cong thirc Héc. Tr d6 da rat radugc cac cong the tinh thét ké
b truyén banh &ng con #n theodd bén tiép xdc, trongid cong thirc xacdinh ban kinh ga vanh
rang chSt la quan tong nHit. Két qua tinh toan thit k& &p ding da cho tly kha nang ung ding
thuc # caa cac cong tic tinh toan & do bén tiép xic ding nhr cong thirc tinh thét ké da duoc
xay drng trong bai bao nay. Tuy nhién, trong cac cong t& thiét lap cho B truyen nay, not
s6 he sb duogc suy ra tic tiép tr bo truyen banh #ng tm than khai fing thing, dod6 cin c6 cac
nghién cu bd sungdé cung @ cac & sb nay. Mit khac ¢ing @n c6 thém céc tinh toan & sat
anh hrong aia cac thamd&ciing nhr co tinh \at liéu dén két qua tinh toan kim nghém va thét
ké. Dau \ay, day la hréc dau quan tong lam © sv cho vic xay ding Mt phrong phap tinh
toan thét ké bo truyén banh #ing con fin ding nhr cac op giam t6c banh &ing con in, tr d6 c6
thé tién t6i ché tao cac Id truyén au thé va tén hanh thi ngldim dé c6 gia ti caa cac B sb chinh
xac va hoan dnh phrong phép tinh toan nay.
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ABSTRACT

CALCULATION FOR CONTACT FATIGUE STRENGTH OF ROLLEREAR
TRANSMISSION

Vu Le Huy

Email: huy.vule@hust.edu.vn
School of Mechanical Engineering, HUST, 1 Dai CetMHanoi

Roller gear transmisson is a new transmission tywyech has much applicability but
rarely literatures researching deeply this transiois especially about its strength. As many
other toothed gear transmissions, the essentiédcgurfailures in roller gear transmission has
cause from surface stress produced by the repeaigitation of load. Based on the design
method of spur gear in contact fatigue strengtls, pfaper introduces the establishment of a
calculation method to exam the surface fatiguengtre of roller gear transmission based on
Hertzial formula. Then, the established examinat@mula as well as the design formula helps
to evaluate the main parameters and dimensionsllef gear transmission in contact fatigue
strength. The formulae were applied to calculai@ @esign the roller gear transmissons in the
reducers of Sumitomo manufacturer. The calculatsnlts showed that the main dimensions of
the newly designed transmissons and Sumitomo’sitnasions are equivalent, and therefore
they show the correctness and applicability ofdsblished formulae to design new roller gear
transmissons.

Keywords:gear transmisson, roller gear, cycloid, Hertaimhfula, contact stress.
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