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T6M TAT 

Truygn d$ng banh rang con lan la mdt loai bd truyen mdi, c6 rat nMeu trign vpng ap dung 
nhung lai chua c6 tai ligu nao nghien ciiu sau vg loai banh rang nay, dac bi6t la thigt ISp tinh 
toan vg d6 bgn ciia chiing. Ciing gidng nhu cac loai bg truyen banh rang khae, frong bd truyen 
binh rang con lan thi cac dang hdng bg mat chii yeu la do mdi gay ra bdi iing suat tigp xiic thay 
ddi CO chu kj'. Dua trgn y tudng ve phuang phap tinh toan tMgt kg bd truygn banh rang trp rang 
thang vdi bien dang thSn khai theo dp bin tilp xiic, bai bao nay gidi thieu qua trinh thiet lap 
phuong phap tinh toan kilm nghiem do bin tilp xiic cho bd truyin banh rang con lan xuat phdt 
tii cdng thiic Hec. Tu do, cdng thiic kilm nghiem ciing nhu cdn§ thurc tMgt kg giii^ xac dinh 
thdng sd, kich thudc hinh hgc cMnh cua bd truyin theo dp bin tiep xiie da dugc thilt lap. Cae 
cdng thiic da dugc ap dung tinh toan thilt kl cho bg tmyln banh rang con lan trong eac hop 
giam tdc ciia hang Sumitomo. Ket qua tmh toan da cho kit qua kich thudc cac bp truyen la 
tuong tu, va do do cho thay tinh diing dan va kha nang iing dung tMgt kg ciia cac cdng thiirc da 
dugc thilt lap. 

Tir khoa: truygn dpng banh rang, banh rang con lan, cycloid, cdng thiic Hec, iing suat tigp xiic. 

1. GlCtt THIEU 

Bd truyen banh rang con lan la mgt loai bd truyen dugc phat trign dua fren bd truyen banh 
rang chdt vdi banh rang cd bien dang Cycloid (nen cdn gpi la dia Cycloid) vdi viec thay thg ma 
sat trugt bdi ma sat lan nhd sii dung cac con lan. Day la loai bd truyen cd nMgu uu digm vugt 
ttpi so vdi cac loai bd truyen khac nhu cho ti so truygn Idn, kha nang tai Idn, Men suat cao, lam 
viec em, kich thudc nhd ggn [1, 2]. Ti so truygn ciia chiing cd thg tii 8 cho den 65. Pham vi cdng 
suit lam viec cd the tu 0,5 kW den 10 kW. Hieu suat cd the dat din 0,95. Khao sat ciia cua Vien 
nghign ciiu qudc gia Lemngrad cho thay kich thudc bao cua hop giam tdc vdi bp tmyln banh 
rang cd bien dang Cycloid nhd hon tii 1,5 den 2 lan kich thudc bao cua hop giam tdc banh rang 
tru than khai cd ciing cdng suat va ti sd tmyen [1]. Vdi nhiing uu diem do, bp tmyln nay c6 thi 
giiip giai cac bai toaii dat ra cho cac he din dpng ciia cac may can cd kich thudc nhd gon. Cac 
dgng ca-hgp giam tdc vdi loai bd tmyen nay cd tbI dugc su dung ttong nhilu nganh cdng 
nghiep nhu hoa bgc, cao su va thuc pham. Do dd loai tiiiyln dgng nay cd nMdu triln vpng ap 
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dung ttong thuc t l san xuat cdng nghigp. 

Mac dii loai bd tmygn nay da dupe che tao thu thanh cong tai Viet Nam [3], nhung cac bg 
tmyln da chi tao khdng dua ttgn ca sd tinh toan ve do bin ma cM dua trgn thdng sd va kich 
thudc ciia cac bd tmygn cd sin hoac theo li thuyet an khdp. Mat khac, tai lieu n^ ien ciiu ve loEii 
banh rang nay khdng nhilu, dac bigt la cac tai lieu nghien ciiu vl do ben. Sir thilu hpt ve tai lieu 
va phuong phap tinh thilt kl da giy khd khan khi muon thilt kl nhiing bp tmyln banh rang con 
lan mdi theo ygu ciu sir dung cu thi. Tuy vay, dua theo li thuylt va phuang phap thiet lap edng 
thiic tinh toan do bin ddi vdi loai banh rang tru rang than^ bign dang than Idiai dl di tinh do bgn 
va tMit kl loai banh rang mdi nay la hoan toan cd thg. Didu dang chu y la gidng nhu cac loai bg 
ti^yln banh rang khac, thi cac dang hdng bl mat chu ylu nhu ttdc rd bl mat, mdn va dinh cung 
xay ra ttong bd tmyln banh rang con lan do iing suit tilp xiic thay ddi cd chu ky gay ra. Do vSy, 
viee tinh rang vl do bin tiep xiic la cin thigt do ygu ciu ttanh frdc rd vdi cac bd tmyen dugc che 
kin va boi fran day dii, ddng thdi ciing han chi mdn va dinh rang. Bai bao nay di vao thilt lap 
cdng thiic tmh toan kilm ngMem do bin tilp xiic cho loai bp trayin nay. 

2. CAU T4>0 VA NGUYEN LI LAM VIEC 

Cac thanh phin chinb ciu t^o nen bd tmygn banh rang con lan dugc md ta nhu fren Hinh 
1(a), ttong dd cd thg ggp thanh 4 ciim thanh phSn chinh. Cum thii nhat gom true dau vao cimg 
vdi bac l?ch tam va d lan tigp nhSn tmyen ddng va tai frpng dg truygn tdi cum thii hai la cac 
banh rang Cycloid hay dia Cycloid (frong mdt bd tmyen c6 thg cd 1, 2 hoac 3 dia Cycloid). Cum 
thii ba la cac con lan rang chdt lap frgn vanh rang chdt, frong do vanh rang chdt dugc giii cd dinh. 
Cum thir tu Ik true dau ra dugc gan vdi cac chdt va con lan dau ra, n h ^ chuyen dgng quay tir 
chuyen dgng cua dia Cycloid. Nhd sir dung cac con lan nen ma sat xuat hien khi bp tmyen lam 
viec la ma sat lan, do vay bg tmyln banh rang con lan cho higu suat cao va lam viec em. Mdt s6 
thdng sd Mnh hgc co ban cua bd tmyln banh rang con lan dugc gidi tMeu fren Hinh 1(b), frong 
do 

A khoang lech tam cua dia Cycloid so vdi tim true vao 

Te ban kinh con lan fren vanh rang chot 

-̂ 2 ban kinh dudng trdn qua tSm cac con lan rang chdt 

/•p ban kinh con lan dau ra 

''i ban kinh cac lo dau ra tten dia Cycloid 

Rt ban kinh dudng ttdn qua tam cac chdt diu ra 

d dudng kinh vdng chia rang dia Cycloid 

da dudng kinh vdng dinh cua dia Cycloid. 

Ngoai ra, be rdng va sd rang dia Cycloid dugc ki hieu lin lugt la 6 va z,. 

Hinh 2 gidi tMeu nguyen li lam viec ciia bd tiuyln nay. KM true diu vao quay lam b^c lech 
tam gan ttgn nd quay theo. Banh rang Cycloid do lap tten bac lech tam ciing cd xu hudng quay 
theo, nhung do banh rang an khdp vdi cac con lan rang chdt ti^ vanh rang chdt nen banh rang 
cM lan hanh tinh bdn frong vanh rang chdt ddng thdi nd cung tu quay cyianh tam ciia nd vdi tdc 
dp cham va theo CMIU ngugc lai. Vi sd r ^ g banh rang Cycloid it hon sd rang chdt mpt rang ngn 
sau mdi m^t vdng quay ciia tiijc v^o thi banh rang Cycloid mdi quay quanh tim eiia nd mOt 
budc rang. Van tdc cua banh rang Cycloid dugc tmyln ra tt^c ra thdng qua cac chdt diu ra cd 
mang con lan. Cu thg theo nhu vi dp fren Hinh 2, ban diu dudng thing ndi tam triic vao va tam 



Ti'nh tgan do bSn moi tiip xuc trong bd truySn banh rang con lan 

cua bac lech tam tao vdi phuang ngang mdt gdc la 0° (ggi tit la true vao d 0° - Hinh 2(a)) tM 
true ra ciing d gdc 0°. KM true vao quay dupe mdt gdc 90° theo ngugc cMeu khn ddng hd (Hinh 
2(b)) tM banh rang Cycloid quay dupe mpt gdc 90°/u theo ehieu kim ddng hd quanh tam ciia nd, 
ddng thdi keo trpe ra quay theo ciing dugc mdt gdc 90°/u, vdi u la ti sd tmyen cua bd tmygn. 
Tiep tuc, khi true vao quay dupe mdt gdc 180° (Hinh 2(c)) tM true ra quay dugc mdt gdc 180°/M. 
Tuong tu, khi true vao quay dugc mdt gdc 270° (Hinh 2(d)) tM true ra quay duge mdt goc 
210°/u. Nhu vay, ttong tmyln ddng nay, ti sd truygn u chinh bing sd rang dia Cycloid la zi. 

Jl 
(1) 

Hinh 1. M6 ta c§u tJio (a) va thdng s6 hinh hpc (b) cua bd truyen banh rang con lan. 

Bac 18ch tSm Tryc vao Banh rang Cycloid Con lan Chot dau ra 

(a) True vao a 0° (b) True vao a 90" (c) True vao a 180" (d) True vao a 270" 

Hmh 2. M6 ta nguyen li 1 ^ viec cua bo trayin banh rang con Im. 

3. Lire TAC DVNG TRONG TRUYEN DONG BANH RANG CON LAN 

Khi lam viec bd tmyen can tmyen chuygn dgng vdi mgt md men xoin tir true vao la T\ din 
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true ra la T^ = T.u.T], vdi rj la higu suat cua bg tmyln. Do dia Cycloid lip lech tam so vdi tam 
true vao mdt lugng la A, nen true vao se tac ddng Idn moi dia Cycloid mgt luc frong dd z la sd 
dia Cycloid frong mdt bd tmyen. Luc F, day dia Cycloid lan trdn vanh rang chdt nhu minh hoa 
fren Hinh 3, frong dd CMIU quay cua true vao vdi tdc dp «i va tmyln md men xoan r, la ngugc 
cMgu kim ddng hd, frong khi dd true ra quay theo CMIU kim ddng hd. Luc Fx cd diem dat la t^ 
tam dia Cycloid va cd cMeu tao ra md men xoan frgn true vao eimg cMeu quay. Vg mat li thuyet 
thi dia Cycloid tilp xitc ddng thdi vdi tit ca cac con lan rang chdt, nhung thuc tg tdi da cM mdt 
nita sd con lan chiu luc tac dung. Ggi Fry la phan lire tir con lan thii k frong n con lan chiu lire tae 
dung len dia Cycloid dugc xac dinh theo cdng thiic [4,5] 

Fr,= ^'f"' . (2) 
z-P-tbY^sm^ a, 

1=1 

frong dd G; la gdc giiia phuang cua lire Fr, va dudng noi tir tSm O din digm Nj la diem dat cua 
Ivrc Fri nhu md ta fren Hinh 4 vdi <p la gdc cua dudng ndi tam dia Cycloid va tam true vao so vdi 
dudng nam ngang, R^ la tmng binh cdng ciia tat ca cac khoang each tii tam O ddn cac digm N,. 
Do cae dilm dat luc phan bd dgu dan tir ehSn din dinh rang, ndn i?tb dupe xae dinh theo cdng 
thirc Rx<o = dl2, vdi d = 2.(R2 - TC) la dudng kinh vdng cMa ciia dia Cycloid. Do vay, phuang trinh 
(2) cd thg dugc vigt lai nhu sau 

Tjsina^ 
^n = ^—r-^ • (3) 

(̂-̂ 2 ~^c)^sin^ar, 

Mdi luc Fry cMnh la tdng luc phan bd tac dung fren chigu dai tiep xiic giiia dia Cycloid va con 
lan. Cac luc nay diu hudng vudng gdc vdi bien dang rang dia Cycloid tai vi tri tilp xiic giiia dia 
Cycloid va con lan, ddng thdi ddng quy tai tam tich va dugc tdng hgp thanh cac thanh phin luc 
Fx va Fy nhu thi Men tten Hinh 3 Trong dd, thanh phan F^ can bing vdi luc Ft, cdn thanh phin 
Fy can bang vdi cac lire tac dung giiia dia Cycloid va cac con lan diu ra Fp. Dudi tac dpng cua 
cac luc Frk nay, tai vi tri tigp xiic giua dia Cycloid va con lan se xuit Men img suit tilp xiic dugc 
xac dinh d phan tigp theo. Gia fri ciia Fr]^ dat cue dai khi diem tiep xiic giiia con lan va rang ^a 
Cycloid nim frgn vdng chia cua rang dia Cycloid, va do do iing suit tilp xuc Idn nhit xuit hign 
ttgn bign dang dia Cycloid se dugc xac dinh tai vi tri nay. 

Tuong tu vdi cac chdt dau ra, tdi da chi mgt nu:a sd chdt chiu luc tac dung tir dia Cycloid. 
Ggi Fpk la phan luc tii chdt diu ra tiiu k ttong m chdt diu ra chiu luc tac dung tii dia Cycloid. 
Gia tri ciia Fp^ dugc xac dinh theo cdng thirc 

Fp,= \ '" (4) 
z.R,Y^sm^Y-

vdi ^t la ban kinh vong trdn qua tam cac chdt fren true ra, YJ la cac gdc giua phuong ciia lire Fpi 
va dudng ndi tii tam O din didm M, la dilm d^t ciia lire Fp, nhu md ta frgn Hinh 4. 

4. TINH TOAN DQ B^N TIEP XUC TRONG TRUYEN DQNG BANH RANG CON LAN 

Trong tmyen dgng banh rang con lan, cd su tilp xiic giua cac con lan vanh rang chdt vdi 
rang dia C^^cloid va giiia cac chdt dau ra vdi cac Id tren dia Cyloid nhu md ta trgn Hinh 5. T î 
cac vi tri tigp xiic nay, dang tiep xiic la tigp xiic dudng vdi dudng tilp xiic chay dgc theo bl rgng 



Tinh toan dd tyen moi tiep xuc trong bd truyen banh rang cgn lan 

dia Cycloid va song song vdi tam ^a . Do do, iing suat tiep xiie Idn nhat xuat hien frong cac 
tmdng hgp nay dugc xac dinh theo cdng thirc Hec (Hertz) [6, 7]. 

Hinh 3. Cac luc tac dung ttong bo truyen banh ran con lan. 

Hinh 4. Quan he giira cac l\rc Fr va Fp vai cac goc xac dinli vi tri. 

Doi vori bien dang thirc cua dia Cycloid tlli cac lire Fr va Fp tic dung len dTa Cycloid se Ion 
hon do so con lan thuc te chiu luc it ban. Theo ket qua trong [4] c6 ti le sai lech cua lire tac dyng 
giiia li thuyet va thuc te la 1,15 -̂  1,25 va 1,30 -̂  1,40 tuong ung cho Fr va Fp. 

vdi ZM la hang so dan hoi cioa vat li8u cac vat the tiep xuc, duoc xac dinh 

2E,E, 

4£2a-rt')+£,(i-ft')] 

(5) 

(6) 



ttong do E], /̂ i va E2, fh la nid dun dan hdi va he sd Poatxdng eua cap vat lieu lam cac chi tiet 
tigp xiic vdi nhau. Cac ki Mdu q^ va p la tai ttgng ridng tinh toan vl do ben tigp xiic va ban kinh 
cong tuong duong cua hai bl mat tiep xuc. 

4.1. U'ng suit tilp xuc giira cac con lan vanh rang ch6t vdi rang dia Cycloid 

Do cd sir phan bd tai ttgng khdng deu ttdn ehigu rgng vanh rang va cho cac rang nen theo 
[6] tai ttgng rieng tinh toan ve dd bin tilp xiic dugc xac dinh 

vdi q„ la luc phap tuyen phan bd dpc theo chigu dai tiep xiic nhu md ta tten Hinh 5(a). Ung vdi 
vi tri con lan thu k thi tdng luc phSn bd qa ehinh la lire Fr^. Do dd, tai vi tri con lan chiu luc Fr^ 
thi qa dugc xac dinh bdi 

Fr, T^K 

trong dd 

z(J?2-rJ6 

sinffj. 

(8) 

(9) 

H? sd ^H la h? sd phan bd khdng deu tai trgng khi tinh ve dp ben tiep xuc. Theo [6] cd 
^H = ^Ha-^Hp (10) 

vdi: .̂ Ha la hg sd phan bd khdng deu tai frgng Ign cac rang (hoiic cac con lan) cd chiu luc tac 
d\ing ciing chinh la ti le sai lech giua luc tac dung giiia li thuylt va thuc tl, do vSy cd K^^ = 1,15 
^ 1,25 [4]. Sd rang dia Cycloid cang it thi gia fri ciia K^^ cang Idn. 

.K̂Hp la he so phan bd khdng ddu tai frpng frgn cMgu rgng vanh rang. Nguyen nhan ciia su 
phan bo khdng dgu tai frgng nay la do biln dang ciia true, d, con lan va ban than cac dia Cycloid 
Cling nhu do sai sd khdng franh khdi khi chi tao va lip ghep bd tmyln. Tir bang gia tri ciia .̂ Hp 
phu tiiudc vao he so chigu rgng vanh rang cua bd tmyen banh rang than khai dupe cho trong tai 
lieu [6] dugc bien ddi dg ap dung cho dia Cycloid, thu dugc gia tri K^^ php thudc vao sd dia 
Cycloid va he sd bl rdng dia Cycloid Iffl^ =b/d nhu thdng kg trong Bang 1. 

Bdng 1. Gia tri ^HP ph" thupc vao s6 dia Cycloid va he s6 yr^^ . 

¥l , Knp irng vai so dia Cycloid 

1 1 2 1 3 
Khi HB < 350 

0,050 

0,075 

0,100 

1 

1,01 

1,02 

1,02 

1,04 

1,06 

1,02 

1,03 

1,04 

Khi HB > 350 

0,050 

0,075 

0,100 

1,01 

1,02 

1,04 

1,03 

1,08 

1,14 

1,02 

1,06 

1,11 
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Tfnh toan do ben mdi tiip xuc trcng bd truySn banh rang cgn lan 

Thay phuang trinh (8) vao (5), ung suit tilp xiic giiia cac con lan vanh rang chdt vdi rang 
dia Cycloid dugc xac dinh 

Hinh 5 Mo ta ung suat tiep xiic xuat hien (a) giua con lan va rang dia Cycloid, va (b) giua chdt dau ra va 
l6 ttgn dia Cycloid. 

^z.e.(«2 -rJ Ip 

Trong do, ban kinh cong tuong duong dugc xac dinh 

, ^ P\Pi p = _LM^ (12) 
Px+Pi 

vdi pi = r^ la ban kinh con lan fren vanh rang chdt va pi la ban kinh cong tiic thdi t^i diem an 
khdp frgn bign dang dia Cycloid. Ban kinh pi cd the dugc xac dinh theo cdng thiic 

W+A\\ + Z,Y-2RA^ + Z,)ZO^Z,(P]'" ̂  ^_ 

fi/ + ^^(l + Z,)^-if24l + 2l)(2 + Zi)cOSZj9J '• 

Xet frgn dudng kinh vdng cMa cua dia Cycloid tM p^ = " , va do dd /? = /?] = r^. Tuy nhien theo 
[3] cd quan he 

vdi 
1 <; 

(15) 

Thay (14) va 6 = 2(^2 - r^)iir^j vao (11), thu dugc cdng thiic kilm nghiem dd bin tilp xiic 
ciia rang dia Cycloid nhu sau 

Z^ \K^.k^.k,\T-, r 1 

Trong do [ojj la iing suat tiep xiic cho phep d6i vai rang dia Cycloid. Dua vao cong thiic nay co 
the xac dinh duoc ban kinh cua vanh rang chot R2 cira bp truygn theo cong thirc sau 

JJ -,.1 z,/K„.k„.kjxr 
(17) 



Tii Rl dugc xac dinh theo (17) va sd rang dia Cycloid zi = u, thi ban kinh con lan ciia vanh rang 
chdt se thu dugc nhd quan he d cdng tbiic (14). 

4.2. U'ng suat tiep xuc gifra cac con lan diu ra vdi cdc lo trgn dia Cyloid 

Dudi tac dung cua luc Fp, tai ttgng rigng tinh toan ve dd bin tilp xiic frong tiiidng hgp nay 

b 
(18) 

frong dd q„ la tai frgng rigng ngoai phan bd frdn chilu dai tilp xiic va he so tai frgng K^ -

^Ha-^Hp, vdi 
Kna la be so phan bd khdng ddu tai trong khi tilp xiic giua cac con lan dau ra va dia 

Cycloid, cd î Ho =1 ,3 -1 ,4 , liy gia tii Idn khi sd chdt diu ra z^ nhd (zj dugc chgn phai la bdi sd 
eua sd dia Cycloid z). 

.̂ Hp la h? sd phan bd khdng diu tai frgng frgn chilu rdng vanh rang, gia tri dugc fra d Bang 

1 phu thugc y/lj va do rin bl m^t rang. 

Thay Fp tii cdng thiic (4) vao (18), cd 

z.b.R, 
(19) 

Ĵ sin^ r, 
(20) 

Bang 2 cho gia tri Idn nhSt cua ky theo sd chdt dau ra Z3 nham thu dugc img suat tigp xiic 
Idn nhat xuit Men giiia cac con lan dau ra va cic Id tten dia Cycloid. 

Ban kinh cong tuong duang cua hai bl mat tilp xuc p ttong trudng hop nay la tilp xiic 
frong nen dugc xac dinh 

Bdng 2. Gia tri Idn nhat ciia he so ky. 

Zl 

4 

5 

6 

7 

8 

t . 

1.000 

0,840 

0,667 

0,563 

0,500 

Zj 

9 

10 

11 

12 

13 

t , 

0,448 

0,400 

0,362 

0,333 

0,308 

Zj 

14 

15 

16 

17 

18 

t . 

0,286 

0,266 

0,250 

0,236 

0,222 

Z3 

19 

20 

21 

22 

23 

k, 

0,210 

0,200 

0,191 

0,182 

0,174 

p = 
P\P1 

PI-Pi 
(21) 
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Tinh toan do bin moi tiip xuc trong bd truyin banh rang con lan 

vdi /Jl = r, la ban kinh Id diu ra tten dia Cycloid va />? = rp la ban kinh con lan tten chot dau ra. 

Giiia n va rp cd quan he ; 

r: = rp + A (22) 

Nhu vay ban kinh cong tuong ducmg ciia hai bl mat tigp xdc p dugc tinh theo cong thuc 

p^'ik^lA (23) 
4 

Thay (19) va (23) vao (5) cd cdng thiic kiem ngMem do bdn tiep xiic giiia cac con lan dau 
ra vdi cac Id tten dia Cyloid nhu sau 

"K^^-.P^-^^.^M (24) 
p\ p 

Cdng thuc nay cdn cd thd dugc dimg dg xac dinh ban kinh chdt dau ra, tuy nhidn ddi vdi 
chdt dau ra tM do ben udn nguy Mdm hon do lap cdng xdn, nen ban kinh cua nd se dugc xac 
dinh tir dieu kien ben udn. 

5. VI DV AP DUNG 

Dua vao cdng thiic tinh tMet kg (17), mdt sd tinh toan ap dung da duge tien hanh ddi vdi 
cac man hop gjam tdc banh rang con lan mdt cap ciia hang Sumitomo Cyclo Europe [8], cp the 
la eac hop giam tdc cd ki hieu F1C-A25-29, FC-A65G-59 va F2C-T555-81. Cac thdng sd nhu 
cdng suit tdi da frgn true chii dgng P], toe dd quay tdi da true chii dgng «i, ti sd tmyen u dugc 
lay theo san pham da cd ciia hang nay nhu thdng kg frong Bang 3 dugc sii dung lam thdng sd 
dau vao cho viec tinh toan thigt kg cac bd tmygn nay dua fren cac cdng thirc da thu dugc d fren. 
Thdng s6 Mnh hpc ca ban cua bd tmyln nay nhu sd dia Cycloid z, b l rdng dia Cycloid b va ban 
kinh vdng fr6n qua tam cac con lan frgn vanh rang chdt ^̂ 2 cua nhiing bd tmygn dung frong cac 
hop giam tdc do cung dugc the Men ttong Bang 3 la eo sd de so sanh kilm tra kha nang iing 
dung ciia cac cdng thiic da dupe tMgt lap d ttgn. 

Bang 4 trinh bay cac ket qua tinh toan thiet kg cho ba hop giam tdc dugc liet kg frong Bang 
3 nhd sir dung cdng thiic tinh tMgt kg theo do ben tigp xiie da dugc thigt lap. Sd dia Cycloid 
frong tinh toan nay van dugc lay theo mau hdp giam tdc da cd. Sd rang dia Cycloid dugc xac 
dinh tir ti sd tmyen yeu cau ciia bd tmyen, cd zi = u. Tuy nMdn digu dang tigc la thdng tm ve vat 
lieu va ca tinh ciia bd tmyen banh rang con lan ciing nhu mot sd thdng sd hinh hpc khac ciia bd 
truyin ching ban nhu khoang lech tam A, ban kinh con lan re, ... frong cac hdp giam tdc cua 
hang Sumitomo khdng dugc cung cip. D I cd kit qua so sanh cMnh xac tM can xac dinh dupe 
diy du CO tinh vat lieu ciing nhu cac thdng sd Mnh hpc ciia cac bd tmyen dugc lay dd so sanh. 
Cac ygu td nay cd the dugc xac dinh qua cac phep do thuc nghigm, nhung ddi hdi kinh phi Idn 
va thai gian tM nghigm, do dac. Do dd, d ph^m vi cua ngMgn ciiu nay, vit lieu lam cac bd tmygn 
dugc chgn la vat lieu kha thdng dung frong che tao banh rang va linh vuc ca khi. Vit iidu su 
dung lam cac dia Cycloid va cac con lan frong bg tmyln dugc chpn la thep 40CrNi. KM vat lieu 
da dugc chgn tM cac thdng sd Mnh hoc khac ciia bd tmyen (chang ban nhu cac thdng sd b, Ri, A, 
re) dugc tinh toan va lua chgn de dam bao dieu kien vl dp bin tiep xuc nhu da ngu d fren, tuc la 
thoa man cac cdng thiic (16) va (24). Mat khac cac thdng sd Mnh hpc nay cung phai dam bao cac 
digu kien tao hinh cua bign dang dia Cycloid [2], ching ban nhu de dam bao dieu kien franh cat 
lem chan rang thi ti sd R2liA(l+z^)) phai nim ttong khoang tii 1,5 dgn 2, va cac quan he Mnh hpc 
da dg cap frong qua trinh tMlt lap d fren. Do dd nhung thdng sd hinh hpc chua bilt cd thi dugc 



khdng chg frong mdt pham vi nhit dinh va it anh hudng din kit qua tinh toan. Trong cac thdng 
sd frgn tM ban kinh vdng frdn qua tam cac con lan frgn vanh rang chdt R2 la thdng sd chinh, xac 
dinh dp Idn kich thudc ciia bd tmygn banh rang con lan, do dd d day tip trung di vao so sanh kgt 
qua tinh toan tMgt kl bd tmyln dua fren gia tri cua Ri. 

Bdng 3. Thong so ca ban ciia ba hop giam tic banh rang con lan cua hang Sumitomo. 

Ki hif u hop giam toe 

CSng suit cho phep tren true vao, P^ (kW) 

T6c do quay tren true vao, nj (vong/phiit) 

T6C do quay tren true ra, M2 (vong/phiit) 

Ti s6 truySn, u 

So dia Cycloid, z 

B I rOng dia Cycloid, b (mm) 

Ban kinh vong tron qua tam cac con lan 
trgn vanh rang chot, ̂ 2 (mm) 

F1C-A25-29 

1,18 

750 

25,9 

29 

3 

8 

55 

FC-A65G-59 

6,43 

1000 

16,9 

59 

3 

14 

no 

F2C-T555-81 

5,87 

2960 

25 

119 

2 

20 

125 

Bang 4. Ket qua tinh thiet ke bd truyen banh rang con lan ttong cac hop giam toe cua hang Sumitomo theo 
ckc cdng thiic v6 d0 b€n tiep xiic ttong nghien ciiu nay. 

Ki hieu hop giam toe 

Vit h^u lam dia Cycloid 

Do ran mat rang (HB) 

Ung suat tiep xiic cho phep, [Oii] 
(MPa) 

So dia Cycloid, z 

S6 rang dia Cycloid, zi 

Be rpng dia Cycloid, b (mm) 

Ban kinh v6ng tron qua tSm cdc 
con lan tren vanh rang chot, R, 
(mm) 

Khodng lech tam, A (nun) 

Ban kinh con lan tren vanh rang 
ch6t, /"c (mm) 

U'ng suat tiep Ion nhit xudt hien 
tren be mat rang dia Cycloid, (Tn 
(MPa) 

F1C-A25-29 

40CrNi 

250 

518,18 

3 

29 

10 

75 

1,7 

5,5 

505,57 

40CrNi 

350 

700.00 

3 

29 

9 

55 

1.2 

4,5 

697,59 

FC-A65G-59 

40CrNi 

250 

518,18 

3 

59 

15 

130 

1,5 

5,5 

516,92 

40CrNi 

350 

700.00 

3 

59 

15 

110 

1,2 

4,5 

691,13 

F2C-T555-81 

40CrNi 

250 

518,18 

2 

119 

21 

145 

0,75 

3,0 

515,35 

40CrNi 

350 

700.00 

2 

119 

20 

125 

0,65 

2,5 

682.97 

Dau tien, viec tinh toan thilt k l dugc thuc hien vdi dp rin m?t rang dia Cycloid dugc chpn 
la 250 HB. Dp ran mat rang frong tmdng hgp nay la tuang tii nhu vdi cac bg tiiiyln banh rang 
tiiin khai lam viec vdi tai frgng va van tdc tiiip hoac trung binh. Vdi dp ran mat rang ttong 
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Tfnh toan do bin moi tiep xiic trong bd truyin banh rang cgn lan 

tmdng hgp nay la kha thip, nhung kit qua tinh thidt kg vdi ba bg tmygn ttong hop giam tdc 
F1C-A25-29, FC-A65G-59 va F2C-T555-81 cho thiy kich thudc R2 dupe tinh thilt kl chi Idn 
ban so vdi nguygn ban cua bang Sumitomo dgu la 20 mm. Trong cac tinh toan nay, bg rdng dia 
Cycloid cM Idn hon so vdi nguygn ban tir 1 mm den 2 mm. 

Tuy nMgn, nhu da dl cap d phin gidi thieu, bd tmyln banh rang con lan thudng dugc diing 
lam viec vdi tmdng hgp tai frgng va van tdc kha cao ngn kM dd vat lieu lam banh rang thudng 
dugc chgn vdi dp ran Idn ban hoac bang 350 HB. Do dd, dp rin mat rang dia Cycloid frong bg 
tmygn banh rang con lan cua cac hop giam tdc ndi frgn dugc chgn lgi la 350 HB. Kit qua tinh 
toan thg Men frong Bang 4 vdi tmdng hgp nay cho thay kich thudc R2 dugc tinh thilt kl bing 
vdi nguyen ban cua hang Sumitomo. Trong khi do bl rgng dia Cycloid cung bing vdi nguygn 
ban, trir ti^rdng hpp cda bd tmyln frong hop giam tdc FC-A65G-59 cd be rdng dia Cycloid b Idn 
ban so vdi nguygn ban chi la 1 mm. Trong tmdng hgp nay cd thg kgt luan bd tmyln dupe tinh 
tMgt kg theo cac cdng thiie ve do bdn tigp xiic frong ngMen ciru nay cd kich thudc tuong tu vdi 
cac bd tmygn da dugc thilt kl va chg tao bdi hang Sumitomo ciia Nhit Ban. Qua kit qua nay 
ciing cd thg thay ring khi do rin mat rang eiia dia Cycloid va con lan tang len thi kich thudc ciia 
bg tmyen giam. Nhu vay, mac du chua bilt ca tinh vit lieu cua cac bd tmyln dugc liy dl so 
sanh, nhung vdi vit ligu da chgn va dp rin mat rang frong cac vi dy dugc lay frong khoang gia 
tri thudng gap ddi vdi cac bd tmygn banh rang va da dat dugc kgt qua kha sat vdi bg tmyln thuc. 
Dieu nay thd Men kha nan^ iing dung thuc tg cua cac cdng thirc tinh toan vl do bin tilp xuc 
ciing nhu cdng thiic tinh thiet kl da dugc thidt lap d frgn. 

6. KET LUAN 

Dua theo phuang phap tinh toan banh rang tru than khai theo dp bgn tiep xiic, bai bao nay 
da di vao nghien ciiu, thigt lap phuang phap tinh toan kiem nghiem dp bdn tiep xiic cho bd 
tmyen banh rang con lan. Cdng thiic tinh iing suit tigp xiic xuat Mgn giiia rang ffia Cycloid va 
cac con lan tren vanh rang chdt ciing nhu giiia cac 16 diu ra fren dia Cycloid va cac con lan diu 
ra da dugc tMgt lip xuit phat tir cdng thiic Hec. Tir dd da nit ra dupe cac cdng thiic tinh thilt kl 
bd tmyen banh rang con lan theo do bdn tigp xiic, frong do cdng thiic xac dinh ban kinh cua vanh 
rang chdt la quan frpng nhat. Kdt qua tinh toan tMgt kg ap dung da cho thay kha nang ung dyng 
thyc te cua cac cdng thiic tinh toan ve do ben tiep xiic cung nhu cdng thiic tinh tMdt ke da dupe 
xay dung frong bai bao nay. Tuy nMgn, frong cac cdng thirc da tMdt lip cho bg tmygn nay, mdt 
sd he sd dugc suy ra tryc tiep tii bd tmyln banh rang try thin khai rang thang, do dd cin cd cac 
nghien ciiu bd sung de ciing cd cac he sd nay. Mat khac ciing cin cd them cac tinh toan khao sat 
anh hudng ciia cac tham sd ciing nhu ca tinh vit lieu den kdt qua tinh toan kiem ngMem va tMgt 
kg. Dau vay, day la budc diu quan frgng lam co sd cho viec xiy dung mdt phuang phap tinh 
toan thiet ke bd tmygn banh rang con lan cung nhu cac hop giam tdc banh rang con lan, tir do cd 
thg tien tdi chg tao cac bd tmyen cu thg va tign hanh tM nghiem dg cd gia tri cua cac he sd cMnh 
xac va hoan chinh phuang phap tinh toan nay. 
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ABSTRACT 

CALCULATION FOR CONTACT FATIGUE STRENGTH OF ROLLER GEAR 
TRANSMISSION 

Vu Le Huy 

Email: huy.vule@hust.edu.vn 

School of Mechanical Engineering, HUST, 1 Dai Co Viet, Hanoi 

Roller gear fransmisson is a new transmission type, which has much applicability but 
rarely literatures researcMng deeply tMs fransmission, especially about its sfrength. As many 
other tootiied gear ttansmissions, the essential surface failures in roller gear fransmission has 
cause from surface sfress produced by the repeated application of load. Based on the design 
method of spur gear in contact fatigue sfrength, this paper inttoduces the establishment of a 
calculation method to exam the surface fatigue sfrength of roller gear fransmission based on 
Hertzial formula. Then, the established examination formula as well as the design formula helps 
to evaluate the main parameters and dimensions of roller gear fransmission m contact fatigue 
sfrength. The formulae were applied to calculate and design the roller gear ttansmissons in the 
reducers of Sumitomo manufacturer. The calculation results showed that the main dimensions of 
the newly designed ttansmissons and Sumitomo's ttansmissions are equivalent, and therefore 
they show the correctness and applicability of the established formulae to design new roller gear 
fransmissons. 

Keywords: gear transmisson, roller gear, cycloid, Hertzial formula, contact stress. 
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