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TOM TAT

Truyén déng banh rang con 1an 13 mot loai bd truyén méi, ¢6 rt nhiéu trién vong ap dung
nhlmg lai chua cé tai lidu nao nghlén clru siu vé loai banh rﬂng nay, dic bigt la thiet 1ap tinh
todn vé& 46 bén ctia ching, Cing glon§ nhu céc loai bd truyén bénh ring khéc, trong b6 truyén
bénh riing con lin thi cic dang héng be mit chu yéu 1a do méi gly ra béi u-ng sufit tiep xuc thay
d6i ¢6 chu ky. Dya trén y tuong vé phuong phap tinh todn thiét ké by truyén banh ring try ring
thing v&i bién dang than khai theo d§ bén tiép xic, bai bao nay gi6i thidu qua trinh thiét lap
phuong phép tinh toan kiém nghiém do ben tiép xiic cho bd truyen banh ring con lan xudt phat
tir cdng thitc Héc. Tir o, cong thirc kiém nghiém ciing nhu cong thire thiét ké giup xac dinh
thdng 0, kich thuée hinh hoc chinh cia bo truyen theo d6 bén tiép xuc da duge thiet lap. Cac
cong thirc da dugc 4p dung tinh todn thiét ké cho b rruyen bénh réng con ldn trong cic hop
giam téc cua hang Sumitomo. Két qua tinh todn di cho két qua kich thuée che bd truyén la
tuong ty, va do d6 cho lhay tinh dving din va kha nang img dung thiét ké cua cic cong thirc da
duoc thiét 13p.

Tir khéa: lruyén d6ng banh rang, banh rang con lan, cycloid, cong thirc Héc, tmg suft liép Xuc.

1. GIGI THIEU

Bo truyén banh ring con lan 1a mét loai bo truyén dugc phat trién dua trén by truyén banh
rang chét véi banh rang 6 bién dang Cycloid (nén con goi 1a dia Cycloid) véi vlec thay thé ma
sat trugt boi ma st lan nh¢ st dyng cdc con lan. Bay 1 loai bd truyén c6 nhidu wu dlcm vugt
trdi so vai cac loai bd truycn khéc nhu cho ti so rruyen lom, kha nang tai 16m, higu sudit cao, lam
viéc &m, kich thu6c nho gon (1, 2] Ti sb truyén cia chiing cé thé ru 8 cho dén 65. Pham vi céng
suit 1am viéc co thé tir 0,5 kW dén 10 kW. Higu suét c6 thé dat dén 0,95. K.hao sat cna cua Vién
nghién ctu quéc gia Leningrad cho thy kich thudc bao ciia hop giam téc voi by truyen banh
ting c6 bién dang Cycloid nhé hon tir 1 5 den 2 lan kich thuéc bao ciia hop giam !oc bénh rang
tru than khai cé cong cong sudt va ti s§ truyen [1]. V6i nhimg vu diém do, bs truyen nay co the
giup giai cac bai ton dét ra cho cic hé dan déng ciia céc may cén c6 kich thuéc nhé gon. Cac
dong co-hdp giam téc voi loai bo rmyen ndy co thé duoc sir dyng trong nhidu nganh cong
nghiép nhu hoé hec, cao su vi thyc pham. Do d6 loai truyén dong ndy cb nhiéu trién vong ap
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dung trong thyc té san xudt cong nghiép.

Mic di loai bd truyén nay a3 duge ché tgo thir thanh cong tai Viét Nam [3], numg cac by
truyén di ché tao khong dva trén co so tinh loan vé d6 bén ma chi dya tréu thong sb va kich
thudc ciia cac b truyén 6 sin hodc theo li Lhuyet an khép. Mt khac, ti liéu nghlén ciu vé loai
banh rang nay khong nhleu dic biét 1a céc tai liéu nghlcn clru vé dd bén. Sy lhleu hut vé tai ligu
va phuong phap unh thiét ké da gay kho khan khi mudn thiét ké nhimg bo truyén banh réng con
1an méi theo yéu chu su dung cy thé. Tuy vy, dua theo Ii thuyét va phwong phép thiét 1ap cong
thirc tinh toan dd bén dbi v6i loai banh ring try rang than% bién dang than khal dé di tinh d bén
va thlét ké logi banh rang m&i niy 13 hoan toan c6 thé. Dxcu ding chi y la giéng nhu cic loai by
truyén banh ring khéc, thi cic dang hong b& mat chu yeu nhu tréc 3 bé mat, mon va dinh cling
xdy ra trong bd truyén banh ring con lén do img sudt nep xuc thay dél c6 chu ky gy ra. Do vy,
viée tinh ring v& dé bén nep xtc 14 cin thiét do yeu cu tranh tréc r véi cac bd truyén duoc che
kin va bdi tron ddy di, déng thei ciing han ché mon va dinh ring. Bai bdo ndy di vao thiét 1ap
céng thic tinh toén kiém nghiém dd bén tiép xiic cho loai b3 truyén ndy.

2. CAU TAO VA NGUYEN LI LAM VIEC

Cic thanh phan chioh ciu tao nén bd truycn banh réng con lan duqc md ta nhu trén Hinh
1(a), trong d6 cb thé gop thanh 4 cum thanh phan chinh. Cum thtr nhét gom truc diu vio cing
véi bac 1&ch tim va 6 lan tiép nhan truyén dong va tai trong & truyén 16i cum thir hai 12 cac
banh ring Cycloid hay dia Cycloid (trong mét b tru)fen c6 thé c6 1, 2 hodc 3 dia Cyclond) Cum
thir ba la céc con lan réng chot lap trén vanh rang chot, trong dé vanh rang chét duqc gilr 6 dinh.
Cum thir tir 13 truc dAu ra dugc gén v6i céc chdt va con lan dau ra, nhén chuyen dong quay tir
chuyen dong cua dia Cycloid. Nho sir dung céc con lan nén ma sét xuét hign khi bo truyén lam
viée la ma sét 1an, do vy bd truyen banh ring con lan cho hiéu sufit cao va lam viéc ém. Mot sb
thdng sb hinh hoc co ban cia bd truyén banh rang con lan dugc gidi thiu trén Hinh 1(b), trong
do

A khodng Jéch tim cua dia Cycloid so véi tdm tryc vao
re ban kinh con 13n trén vanh ring chét

Ry ban kinh dudmg tron qua tdm céc con lan rang chét
1o ban kinh con l4n du ra

n ban kinh c4c 16 diu ra trén dia Cycloid

R ban kinh dudmg tron qua tim céc chét diu ra

d dudng kinh vong chia ring dia Cycloid

d, dudmg kinh vong dinh cua dia Cycloid.

Ngoai ra, bé rdng va sb ring dia Cycloid dwoc ki hiéu lin lugt 13 b va z,.

Hinh 2 gi6i thiéu nguyén li lam viéc cva b tmyen nay. Khi truc ddu vao quay lam bac léch
tdm gin trén né quay theo. Banh mng Cycloid do Jap trén bac léch tam ciing ¢ xu huéng quay
theo, nhung do banh rang in khép véi cic con lin ring chét trén vanh ring chét nén banh ring
chi 1&n hanh tinh bén trong vanh rang chét déng thai né ciing tr quay quanh tdm cia nd véi toc
4o cham va theo chiéu nguoc lai. Vi sé ring banh riing Cycloid it hon s6 ring chét mét ring nén
sau m3i mot vbng quay cia tryc vao thi banh ring Cycloid mdi quay quanh tim cua né mot
budc ring. Vin toc cia banh ring Cycloid dugc rruyen ra truc ra thong qua céc chét du ra cb
mang con lin. Cy thé theo nhu vi dy trén Hinh 2, ban du dudmg thing néi tim truc vao va tam



Tinh todn do bén mdi tibp xtic trong b$ truyén bénh réng con kin

cua bac léch tim tao véi phuong ngang mét goc 1a 0° (goi tit 12 tryc vao & 0° - Hinh 2(a)) thi
truc ra ciing & goc 0°. Khi truc vao quay duge mdt goc 90° theo nguge chidu kim dong hd (Hinh
2(b)) thi bénh rang Cycloid quay dugc mét goc 90°/u theo chiéu kim doug hd quanh tim ciia 06,
d&ng thoi kéo truc ra quay theo ciing dugc mdt goc 90°/u, véi u 14 ti sb truyén cia bd truyén.
Tlep tuc, khi truc vio quay duge mét géc 180° (Hinh 2(c)) thi tryc ra quay dugc mot géc 180°/u.
Tuong tu, khi truc vao quay duge mot g()c 270° (Hioh 2(d)) thi truc ra quay dugc mft goc
270°/u. Nhu viy, trong truyén ddng nay, ti s6 truyén u chinh bing sb ring dja Cycloid 12 z,.

N
=t )

© . Varh rang chét
s . /

Bla Cyclord

Con lén dau ra
True vao

Bac lich tam

Truc va chot dau ra

(a)
Hinh 1. M8 (4 cdu tao (a) vi théng s6 hinh hoc (b) cta b truyén banh rang con lan.

Bac léch tim Truc vio Bénh ring Cycloid Con lan Chét hura

(a) Truc vao & 0° (b) Truc védo & 90° (©) Truc vio & 180° (d) Truc vao & 270°

Hinh 2. M 14 nguyén If 1am viéc clia bd truyén banh ring con lan.

3. LUC TAC DUNG TRONG TRUYEN PONG BANH RANG CON LAN

Khi 1im vige b truyén can truyén chuyén dong véi mét md men xodin tir tryc vo 1 7, dén
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tryc ra 1a 75 = Ty.u.7, véi 771a higu sudt cua bd lruyen Do dia Cycloid Iép 1éch tam so vai tam
truc vao mét luong 1a A, nén truc vio s& tac dong 1én mdi dia Cycloid mot luc trong d6 z la sb
dia Cycloid trong mt bg truyén. Luc F, ddy dia Cyclond lan trén vanh ring chét nhu minh hoa
trén Hinh 3, trong d6 chigu quay cia truc vao véi toc 46 n, va uuyen mé men xoén T 14 nguoe
chiéu kim déng ho, trong khi d6 truc ra quay theo chiéu kim ddng hd. Lyc Fico dlcm dat la i
tdm dia Cycloid va c6 chléu tao ra md men x0dn trén truc vio cﬁng chiéu quay. Vc mit li thuyét
thi dia Cycloid tiép xic déng thai voi tht ca c4c con lin ring chét, nhung thyc 1é ti da chi mot
nura s6 con I3n chiu lyc tac dung. Goi Fry 1a phan lyc tir con lan thir k trong n con lin chiu lyc tic
dung 1én dia Cycloid dugc xac dinh theo cong thirc [4,5]

T,sina,

2 .
ZR, Y sin’ ,

1=l

Fry = 2

trong dé ¢; 14 gbc giira phuong cia luc Fr, va dudmg ndi tir tam O dén diém N, 1a diém dét cia
luc Fr, nhu rod t4 trén Hinh 4 véi ¢ 1a goc cla dub‘ng ndi tam dia Cycloid vé tam truc vio so véi
dudmg nim ngang, Ry, 14 trung binh cong cta 1At ca céc khodng céch tir tim O dén chc diém N,
Do céc didm diit lyc phén b déu dan tir cban dén dinh réng, nén Ry, duge xac dinh theo cong
thic Ry = d/2, voi d = 2.(R; - r) 12 dudng kinh vong chia cua dia Cycloid. Do viy, phuong trinh
(2) cb thé duge viét lai nhu sau

Fro=—Dsina, 1)

2(R, — rg)isin2 a,
=1

Mi luc Fry chinh la tng luc phéin b thc dung trén chiéu dai tiép xuc giia dia Cycloid va con
Ian. Chc lyc ndy déu huéng vuéng géc voi bién dang ring dia Cycloid tai vi tri tiép xiic giita dia
Cycloid va con lan, 4éng théi ddng quy tai tAm tich va dirgc long hop thanh cac thanh phin lyc
F, va Fy nhu thé hiéo trén Hinh 3 Trong dé, thanh phin F, can b{mg véi lyc F,, con thanh phan
F, can bang v6i cac lyc tac dung giita dia Cycloid va cac con lin dau ra Fp. Duéi tac dung cia
cac lye Fry nay tai vi tri nep xiic gilta dfa Cycloid va con Iin sé xuat hién G mg sufit ncp xidc duge
xac dinh § phan tiép theo. Gié trj ctia Fry dat cyc dai khi diém uep iic giira con l&n va ring dia
Cycloid ndm trén vong chia cia ring dia Cycloid, va do dé img suét nep xuc 16m nhét xuét hién
trén bién dang dia Cycloid s& dugc x4c dinh tai vi tri nay.

Tuong ty véi cic chét dau ra, t&i da chi mot nira sb chét chiu lyc tac dung tir dia Cycloid.
Got Fp, la phan lyc tir chét dau ra this k trong m chét dau ra chiu hre tic dung tir dia Cycloid.
Gia tri cia Fpy duge x4c dinh theo cong thitc

T, sin
Fp,=—2500 @

z.R,Zsinz %

vai R, 13 ban kinh vong tron cl a tim céc chét trén tryc ra, ; 1a cac goc gilra phuong cua lyc Fp;
va dudmg néi tir tim O dén diém M, 1a diém a4t cia lyc Fp, nhu md ta gén Hinh 4,

4. TINH TOAN PQ BEN TIEP XUC TRONG TRUYEN DONG BANH RANG CON LAN
Trong truyén ddng banh réng con lan, c6 sy uep xiic gira c&c con lan vanh ring chét véi

ring dia Cycloid va giira cac chot dhu ra véi cic 13 trén dia Cylond ohu mé ta trén Hinh 5. Tai
cdc vj tri tiép xuc nay, dang tiép xic 1 tiép xic dudng véi dudng tiép xtc chay doc theo bé rémg
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I foan do ben moti fiep xuc trong bo truyen dann rang con ian

dia Cycloid va song song véi tam dia. Do d6, img sut tiép xdc lén nhat xuét hién trong céc
truong hop pay duge xac dinh theo cong thiac Héc (Hertz) [6, 7).

Hinh 4. Quan hé gilta cic lyc Fr va Fp vai céc goc xac dinh vi tri.
Pébi voi bién dang thuc cua dia Cycloid thi cac lyc Fr va Fp tic dung 1én dia Cycloid s& 1én

hon do sé con 1an thuc tc chiu lyc it hon. Theo két qua trong [4] o ti 1§ sai léch ca luc tac dung
giita i thuyét va thyc € 12 1,15 + 1,25 va 1,30 + 1,40 tuong tmg cho Fr va Fp.

O =ZM,/;;’) )

VG Zy 13 hing s dan hdi cua vat ligu cac vit thé tiép xiic, dugc x4c dinh
2EE,
Zy= | (6)
HE (- 11%) + E Q- 1,")]
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trong 86 £y, 4 V3 Es, jh, 1a mb dun dan hdi va hé sb Poatxdng cia cgp vt ligu 1am cAc chi tiét
tiép xiic véi nhau. Cic ki hiéu gy vi p la tii trong riéng tinh toan vé& dd bén tiép xuc va ban kinh
cong tuong dwong cua hai bé mt llcp xuc.

4.1. Ung suit tiép xiic gifra cAc con lin vanh ring chét véi ring dia Cycloid

Do c6 sy phan bb tai trong khcng du trén chidu rong vanh rang va cho cac rang nén theo
[6] tai trong riéng tinb toan ve dé bén tép xic duge xdc diph
9w =9.Ky, 7
vdi g, 12 lyc phap tuyen phin bé doc theo chidu dai tiép xic nhur md ta trén Hinh 5(a). Ung voi
vi tri con l&n thi & thi téng lyc phan bé g» chinh 1a luc Fry. Do d6, tai vj tri con 1an chiu lye Fr,
thi g, duge x4c dinh bai

Fr Tk,
=k 8
T TR —rb ®
trong dé k, = —sm % )

ZSIH a,

Hé s6 Ky 1a b@ s6 phan bd khéng déu tal trong khi tinh vé d9 bén tiép xic. Theo [6] cb

K= Ko Kiag (10)
véi: Kyg 12 hé s6 phan bé khéng déu tii trong 1én cic ring (hoéc cac con lan) c6 chiu lyc tic
dung ciing chinh 14 ti 1€ sai 1éch giira lyc tic dung giira li thuyet va thye te, do vy ¢b Kuq = 1,15
+ 1,25 [4]. $b ring dia Cycloid cang it thi gia trj cia Ku, cang 16n.

Kns 14 hé s phén bd khong déu tai trong trén chiéu’ rdng vanh ring. Nguyén nhan cba sy
phin bo khong déu tai trong pay 1a do bién dang cua truc, 6, con l&n va ban than cdc dia Cycloid
ciing nhu do sai s& khéng trénh khéi khi ché tao va Iﬁp ghép b truyén. T béng gia tri cia Kyg
phu thudc vao hé s6 chiéu réng vanh rang clia bd truyén banh réng than khai dugc cho trong tai
lidu [6] duoc bién ddi dé 4p dung cho dia Cycloid, thu dugc gia tri Kyg phu thudc vao sb dia
Cycloid va h¢ sb bé réng dia Cycloid y;, =b/d nbu thdng ké trong Bang 1.

Bang 1. Gik tri Kyg phy thudc vao s6 dia Cycloid vi hé sb i/, .

Vi . Kug tmg v6i 56 dia Cycloid
1 2 3
Khi HB < 350
0,050 1 1,02 1,02 |
0,075 1,01 1,04 1,08 ]
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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Tinh todn d6 bén moi tiép xiic trong bé truyén banh ring con fan

Thay phuong trinh (8) vao (5), tmg suét tiép xiic giita c4c con lan vanh ring chdt v6i ring
dia Cycloid dugc xac dinh

n
Oy

o
® o

Hinh 5 Mb ta (mg sudt tiép xuc xudt hién (a) gita con 1n vA ring dia Cycloid, va (b) gitra chét déu ra va
1 trén dia Cycloid.

an

Trong dé, ban kinh cong tuong duwrong dugc xac dinh
PP 12)
Ptp
véi pi = r. 12 ban kinh con |3n trén vanh ring chdt v p, I3 ban kinh cong tic thdi tai diém in
khp trén bién dang dia Cycloid. Bén kinh s c6 thé dugc xéc dinh theo cong thirc

R+ 04 2) 2R, 401+ 2)eos z0] o
R+ A2(1+2,) - RA(l+2 Y2+ 2 )coszip ©

(13)

2

Xét trén dudng kinh vong chia cia dia Cycloid thi p, = e, va do 46 p = p; = r.. Tuy nhién theo

[3] c6 quan h¢
R, n R,
=y =l — =2, 14
P 1,53[1+z,] K, a9
véi
1,5
"x=—'” (15
)
1+2z

Thay (14) va b=2(R, - r,)¢;, vio (11), thu duge cdng thirc kiém nghiém d6 bén tiép xtc
cua ring d7a Cycloid nhu sau
Zy  (Kykyk'T,
=t (Kukek T 7o
Ak ~DY zyi, R} o] ae

Trong dé o] la img sudt tiép xiic cho phép déi véi rang dia Cycloid. Dya vao cong thitc nay c6
1hé xéc dinh dugc ban kinh cua vanh ring chdt R, ciia bd truyén theo cng thirc sau

Z,°K, ko k2T,
225y (k, ~[o, F

T

R, 23

an
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VU Lo sy

Tir R, duge xac dinh theo (i7) va sé ring dia Cycloid z, = u, thi ban kinh con 13n cua vanh rang
chét s& thu duoc nhd quan hé & cong thie (14).

4.2.Ung sut ﬁép xiic giira cdc con lin dAu ra véi cic 15 trén dia Cyloid

Dudi tic dung cia luc Fp, tai trong riéng tinh toan vé& dd bén tiép xic trong truéng hep nay
1a

Fj
gn=gnKu= Tp»KH (18)
trong d6 gy 13 tai trong riéng ngodi phan bé trén chidu dii tiép xuc va hé s6 i trong Ky =
Kyo Ky, véi
Ko 12 hé sb phan bb kh6ng déu i trong khi uep xic giira cac con lan Ghu ra va d'a

Cycloid, b Ky = 1,3 + 1,4, 13y gia tri 16m khi 6 chét ddu ra z3 nhé (z; dugc chon phai la bdi &
cua so dia Cycloid z).

Kup 12 hé b phin bd khong déu i trong trén chiéu rong vanh ring, gid tri duge tra & Bang
1 phy thudc W, va dé rén bé mat ring.
Thay Fp tir cong thic (4) vao (18), co

qn = b Ky, (19)
zb.R,
voi
sin
k= e @0)

isinlx .

i=1

Bing 2 cho gi4 tri 1n nbét cha k, theo s chét dBu ra z; nhim thu dwoc g sudt tiép xic
16n nhAt xuAt hién gitra cAc con lan dau ra va c4c 15 trén dia Cycloid.

Ban kinh cong twong duong ctia hai bé mit tiép xic p trong trudng hop nay la tiép xic
trong nén dugce xac dinh

Bang 2. Gi trj I6n nhit cha hé s6 ky.

4] ky 2] 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 1 0,362 16 0,250 21 0,191

7 0,563 12 0,333 17 0,236 2 | 0,182

8 0,500 13 0,308 18 0,222 23 om

__PPy
P - oy @n
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Tinh todn do bén méi tiép xiic trong b truyén bdnh ring con I5n

véi oy = ry 1 ban kinh 18 du ra trén dia Cycloid va p, = r, 1a ban kinh con tn trén chét dhu ra.
Giira r, va r, ¢6 quan hé :

n=r,t4 (22)
Nhu vay ban kinh cong hrong duong cia hai bé mat tép xiic p dugc tinh theo cong thirc
% (rp + AJ 23
e (23)

Thay (19) va (23) vao (5) c6 cong thirc kiém nghiém dd bén tiép xic gitra cic con lan dau
ra vdi céc 16 trén dia Cyloid nhu sau
kKyT,
zbR,
Cong thirc pay con cé thé dugc ding aé xdc dioh ban kinh chét ddu ra, tuy nhién déi véi
chét diu ra thi do bén u6n nguy hiém hon do IAp cong x6n, nén ban kinh ctia né s€ dugc xic
djnh tir didu kién bén uén.

Oy =Zy o] (24)

rp(r,+ 4

5. Vi DU AP DUNG

Duya vao cong thuc tinh thiét ké (17), mot so tinh todo 4p dung da dugc tién hanh déi voi
cic miu hop giam t6c banh ring con lan mjt cap cua hing Sumitomo Cyclo Europe [8], cu thé
12 céc hop glam téc ¢6 ki hidu FIC-A25-29, FC- AGSG 59 va F2C-T555-81. Cdc théng s6 nhur
cong sult 16i da trén truc cha dong Py, tbc d8 quay 16i da truc cha ddng n,, ti s6 truyén u duge
lay theo san pham da c6 cia hang ndy nhu théng ké trong Bing 3 dugc sir dung 1am théng sb
dau vao cho viéc tinh toén thiét ke cac bé truyen nay dya trén céc coug thire da thu dugc & trén.
Théng sb hinh hoc co ban clia by truyen nay nhu s6 dia Cycloid z, bé réng dia Cycloid b va ban
kinh vong tron qua tim céc con lan trén vanh ring chét R, cia nhimg bd Uuyén ding trong cac
hép giam téc d6 ciing duge thé hlcn trong Bang 3 la co s& dé so sanh kiém tra kb4 nang (mg
dung cia cc cong thirc da dugc thiét 13p & trén.

Bing 4 trinh by c4c két qua tinh todn thiét ké cho ba hp giam tde dugc liét ké trong Bing
3 nho sir dung cong thirc tinh !hlel ké theo do bén nép xiic da dugc thiét 12p. Sé dia Cycloid
trong tinh todn nay van duqc 14y theo mau hop giam tdc da co. S8 ring di d‘a Cycloid dugc xdc
dinb tr ti s6 |ruyen yéu cau cua bd Iruycn, ¢6 z; = u. Tuy nhién dlcu dang tiéc 1a thong tin vé vit
lidu vé co tinh cua by lruyen banh ring con lan ciing nhu mgt 6 théng s6 hinh hoc khdc cua bd
truyen chang han nhu khoang 1éch tim 4, ban kmh con lan r, ... trong cac hop giam téc cua
hang Sumitomo khéng dugc cung clp. bé e Két qué so sanh chinh x4c thi chn x4c dinh dugc
day dii co tinh vat ligu ciling nhu cic théng sé hinh hoc cua cac bd truyén dugce Iay dé so sanh.
Cac yéu tb nay co thé dugce xac dinh qua céc phép do thuc nghiém, nhung doi héi kinh phi I6m
va thoi gian thi nghiém, do dac. Do d6, & pham vi cia nghién ciru ndy, vat liéu lam céc by rmyén
dugc chon 12 vit ligu kha théng dung trong ché tao banh rang va linh virc co khi. Vat liéu sir
dung lam céac dia Cyclald vi cac con lan trong bd truyen duge chon 1a thép 40CrNi. Kh.l vt liéu
di dugc chon thi cac théng sé high hoc khéc cua b truyén (chang han nhu cic théng s6 b, Ry, 4,
ro) duoc tinh ton va hra chon dé dam bao diéu kién vé do ben tiép xiic nhu da néu ¢ trén, tic fa
thoa roan cac cong thirc (16) va (24). Mit khéc cac théng 56 hinh hoc nay ciing phéi dam bao cac
diéu kién tao hinh cua bién dang dfa Cycloid [2], ching han nhv dé dam bao diéu kién tranh cit
lem chan rang thi ti 6 Ro/(A( 1+z2,)) phai nim trong khoang iy 1 5 &én 2, va cac quan hé hinh hgc
i dé cap trong qua trinh thiét 13p & tén. Do d6 nhiing thong s6 hinh hoc chua biét ¢6 thé dugc
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khong ché trong mdt pham vi nhat dinh va it anh huong dén két qua tinh toan. Trong cac théng
s6 trén thi ban kinh véng tron qua tdm céc con I3n trén vinh ring chét R, |3 théng 6 chinh, xdc
dinh d§ 16m kich thu6c cua by truyén banh ring con lan, do 46 & ddy tip trung di vao so sanh két
qua tinh todn thiét ké b truyén dua trén gié trj cua R,.

Bing 3. Thong s6 co ban cua ba hop gism tdc bénh riing con 14n cua hang Sumitomo.

Ki hiéu hgp giam 1dc FIC-A25-29 FC-A65G-59 F2C-T555-81
Cong suft cho phép trén truc vio, Py (kW) 1,18 6,43 5,87
Téc d§ quay trén tryc vio, n, (vong/phit) 750 1000 2960
Tée d6 quay trén tryc ra, n, (vong/pht) 25,9 16,9 25

Ti 56 truyén, 29 59 119

S dia Cycloid, z 3 3 2

Bé rong dia Cycloid, b (mm) 8 14 20

Bt i e ke oo | g

Badng 4. K&t qué tinb thiét ké b truyén banh ring con lin trong céc hp gidm 16¢ cda hing Sumitomo theo
cdc cong thirc vé d¢ bén ticp xic trong nghién ciru ndy.

Ki higu hép giam 1é¢ FIC-A25-29 FC-A65G-59 F2C-T555-81
Vit ligu lam dia Cycloid 40CtNi | 40CeNi | 40CrNi | 40CrNi | 40CrNi | 40CrNi
P4 rén mat ring (HB) 250 350 250 350 250 350
&"gajué' tiép xic cho phép, [ | 51515 | 70000 | Si8,18 | 700.00 | 51818 | 700.00
6 dfa Cycloid, z 3 3 3 3 2 2
sb rang dia Cycloid, z; 29 29 59 59 119 119
B& rong dia Cycloid, b (mm) 10 9 15 15 21 20
Biéu kinh vong tron qua tam cée

con lin trén vanh ring chét, Ry 75 55 130 110 145 125
(mm)

Khoéng 1¢ch tam, A (mm) 1,7 1,2 1,5 1,2 0,75 0,65
31“:‘ 'i‘"(]‘mf:)" lin txén vanh xing | ¢ o 45 55 45 30 25
Ung suét tiép 16n nhét xudt hién

?&‘% :)e mjt ring dia Cycloid, oy | 505,57 | 697,59 | 51692 | 691,13 51sﬂ 682.97

Du tién, viéc tinh toan thiét ké duoc thyc hién véi dd rin mit ring dia Cyclmd dugc chon
14 250 HB. D9 rén mat ring trong truémg hop nay la tuong t phu véi cée b truyén banh ring
than khai 1am viéc véi tai trong va vin tdc thip hodc trung binh. Véi do rén mit ring trong
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Tinh todn d6 bén mdi tiép xiic trong b lruyén banh réng con Isn

truong hop nay Ja kha thép, nhumg Két qua tinh thiét ké véi ba bd truyén trong hop gidm téc
F1C-A25-29, FC-A65G-59 va F2C-T555-81 cho thay kich thudc R, duge tinh thiét ké chi 1on
hon so véi nguyén ban ciia hang Sumitomo déu 12 20 mm. Trong cac tinh toén nay, bé rong dia
Cycloid chi 16n hom so véi nguyén ban tir 1 mm déo 2 mm.

Tuy nhién, nbu da dé cép & phan gi6i thicu, bd truyén banh rang con lan thudmg dugc ding
lam viéc voi rruang hop 1ai trong va van téc kha cao nén khi dé vat li¢u lam banh rang thuong
duqc chon véi d ran 1ém hon hodc bang 350 HB. Do d6, 45 rén mat rang dia Cycloid trong bd
truyén banh ring con 13n ciia cac hép giam té¢ néi én dugc chon lai la 350 HB. Két qué tinh
toan thé hign trong Bang 4 véi tnrémg hgp nay cho théy kich thuéc R, duge tinh thiét ké bing
voi nguyén ban cua hang Surmtomo Trong khi d6 bé rong dia CycI01d cung b.’&ng voi nguyén
ban, trir truomg hep cla b truyén trong hop giam tée FC-A65G-59 ¢6 bé rong dia Cycloid b 16n
hom so véi nguyén ban chi la 1 mm. Trong lrucng hop nay c6 thé két lugn by truycn duge tinh
thiét ké theo cic cong thuc vé do bén nep xuc (rong nghién ciru nay c6 kich thuée tuong ty véi
cac bd m.lyen da duge thiét kc va ché tao boi hing Sumitomo cia Nhit Ban. Qua két qua nay
ciing c& thé thiy ring khi 46 thn mat ring cua dia Cycloid va con lin ting lén thl kich thuéc cia
b6 truyén giam. Nhu vay, mic di chua blet co tinh vt lidu cua cac b truyen dugc ly dé so
sénh, nhung véi vat li¢u da chon va 46 rén mat rang trong céc vi du dugc lay trong khoang gia
tr lhu(mg 8dp déi véi cac b truyén banh réng va d dat dugc két qua kha sat vél bo lruyen thye.
Pidu nay thé hién kha nén% lmg dung thuc, 1é cia céc cdng thirc tinh todn v& do bén tiép xic
ciing nhir cng thirc tinh thiét ké da dugc thiét 14p & trén.

6. KET LUAN

Dura theo phuong pha}) tinh toan banh ring tru than khal theo d$ bén nep xuc, bai bio nay
da dl v&o nghién ciru, thiet 13p phuong phap tinh todn kidm nghlem d6 bén uép xuc cho bd
truyen banh rang con lan. Cong thire tinh ung suit nep xiic xudt hién giira ring dia Cycloid va
cdc con Jan trén vanh rang chét ciing nhur giira céc 15 diu ra trén dia Cycloid va cic con lin dau
ra di duqc thiét 1ap xuat phat b cong thire Héc. Tir 46 da rit ra dugce céc cdng thirc tinh thidt ké
bd truycn banh ring con lan theo 6 bén tiép xuc, trong 46 céng thirc xic dmh ban kinh cta vanh
ring cho! J4 quan trong nhit. Két qud tinh todn thm Kké 4 4p dung di cho thay khé nang g dung
thyc té cia céc cong thirc tinh todn vé do bén llep xuc cling nhu cong thic tinh thiét ke d3 duge
xay dung trong bai bio ndy. Tuy nhién, trong céc cong thirc di thiét lap cho bo rruyen nay mét
s6 hé sb dugc suy ra tryc llcp rbd uuyen banh rang try thin khzu ring lhéng do dé cén cé cac
nghién ciru bb sung dé cling ¢b chc bé sé nay. Mt khac cung cin c6 thém cdc tinh toan khao sat
anh huong cia cic tham s6 ciing nhu co tinh vit liéu dén két qua tinh todn kidm nghiém va thiét
ké. Ddu vy, day Ja bude déu quan trong 1m co s& cho vige xay dyng mét phuong phép tinh
todn l.hlét ké bd truyén banh rang con lin ciing nhu cic hép gidm téc banh ring con Iin, tr dé ¢o
thé tién tén ché tao céc bd truyén cy thé va tién hanh thi nghiém dé c6 gia tri cia cac hé sb chinh
xac va hoan chinh phuong phép tinh toin ndy.
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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 tr i is a new t ission type, which has much applicability but
rarely literatures researching deeply this transmission, especially about its strength. As many
other toothed gear transmissions, the essential surface failures in roller gear transmission has
cause from surface stress produced by the repeated application of load. Based on the design
method of spur gear in contact fatigue strength, this paper introduces the establishment of a
calculation method to exam the surface fatigue strength of roller gear transmission 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 transmission in contact fatigue
strength. The formulae were applied to calculate and design the roller gear transmissons in the
reducers of Sumitomo manufacturer. The calculation results showed that the main dimensions of
the newly designed transmissons and Sumitomo’s transmissions are equivalent, and therefore
they show the correctness and applicability of the established formulae to design new roller gear
transmissons.

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