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Tém tit

O lan tiéu chuan, la bé phdn may dwoc ding rit
réng rdi, pho bién trong cdc logi may méc cia
nganh Ky thudt co khi. Vi la bo phdn may tiéu
chudn nén khéng tinh todn thiét ké ma chi can tinh
todn kiém nghiém kha nang tai dong va tdi tinh
cia 6, tir dé chon 6 ldn trong cdc bang tiéu chudn.
Pé 6 lan dap vmg yéu cau vé kha nang lam viéc va
do tin cgy, ngoai viéc tinh toan lwa chon logi 6, co
6 theo yéu cdu vé d bén va tuéi tho, con phdi tinh
todn va lywa chon kiéu ldp phit hop giita cdc vong
6 véi truc va géi truc.

Pé lwa chon ché do lap ghép phir hop giita cdc
vong 6 véi truc va géi truc, can xdc dinh xem cac
vong 6 chiu dang tac dong ciia tdi trong ndo, dong
thoi tinh todn ché dg ldp ghép twong img, tir dé
chon duge cdc ky hiéu ldp ghép yéu cdu trong cdc
6 tay vé Dung sai va ldp ghép.

Viéc tir dong tinh todn ché dg lip ghép, sau dé tra
bang dé lra chon ky hiéu ldp ghép cho cdc vong
cia 6 ldn véi truc va goi truc dge trinh bay trong
noi dung cua bai bao nay.

T khéa: O lin, vong trong, vong ngodi, 16 v6
hép, ngon ngir Idp trinh Delphi.

Abstract

Bearings are standard machine parts, widely used
in many types of machinery and mechanical
equipment. When designing a machine, it is not
necessary to design bearings but only need to
calculate the dynamic load and static load
capacity of the bearing, from which to select the

bearing in the standard tables.

For bearings to work with high reliability, in
addition to calculating and selecting the
bearing type and size to meet the requirements
of durability and service life, it is also

necessary to calculate and select the

appropriate fits between the bearing rings with

the shaft and the housing hole.

To select fits between the inner ring of bearing
with shaft and outer ring of bearing with the
housing hole, it is necessary to clearly identify the
types of loads acting on the bearing rings, from
which to calculate and look up the standard tables
on Assembly Tolerances to find the corresponding
fits that satisfies the calculated conditions.

This paper presents the automatic calculation and
selection of fits between inner ring of bearing and
shaft and outer ring and housing hole, replacing
the current traditional manual calculation
method.

Keywords: Bearing, inner ring, outer ring,
housing hole, Delphi programming language..

1. Mé dau

O lan (Hinh 1) 1a b phan méy tiéu chudn, c6 cong
dung chung, dugc dung rit phd bién trong nhiéu loai
may moc, thiét bi co khi nhu: May néng chuyén, may
xay dung, may dét, may nong nghiép,...

Hinh 1. So dé ciu tgo ciia é lin: 1 - vong ngodi é;
2 - vong trong 6; 3 - con lin (bi hodic diia); 4 - vong

cdch, ngdn cdch giita cdc con lin

Vi 6 lan dé duogce tiéu chuin hoa, nén khi thiét ké
may may moc, thiét bi co khi, ngudi ta khong tinh toan
thiét k& 6 1an ma chi tinh toan kiém nghiém kha ning
tai dong va kha nang tai tinh cua 8, sau do6 Iya chon 6
lan tiéu chudn c6 sdn. Dong thoi vai viée tinh toan
kiém nghiém 6 lin theo céc chi tiéu vé kha nang tai,
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mot van dé ciing rat quan trong, gop phan dam bao
kha nang lam viéc va tudi tho cta 6 1an do 1a tinh toan,
Iwa chon ché d6 lip ghép gitta cac vong cua 6 lin véi
truc va voi géi truc.

Dic diém lap ghép cia cac vong 6 nhu sau (Hinh 2):
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Hinh 2. Dic diém lip ghép 6 lan: I - vong ngodi; 2 -
vong trong; 3 - truc; 4 - 16 vé hop; d - dwong kinh trong

ciia vong trong; D - dwong kinh ngodi ciia vong ngoadi

- Vong trong lap véi truc theo hé thdng 13, coi
vong trong 1315 co ban, lip ghép theo kich thude trong
cua vong trong d;

- Vong ngoai lap véi 16 v6 hop theo hé thdng truc,
coi vong ngoai 1a truc co ban, lap ghép theo kich ngoai
cua vong ngoai D;

- Mién dung sai cta cac vong 6 luén nam phia dué6i
duong khong, ¢6 sai léch gidi han trén bang khong.

DPé quyét dinh kiéu lap cua cac vong 6 lan, chi
chon mién dung sai cta truc va 15 vo hop, chir khong
chon mién dung sai ctia cac vong 6, vi 6 lin 14 bd phan
may tiéu chuén da duoc ché tao san, mién dung sai
clia cac vong 6 1a cb dinh, khong doi

Dé chon lap ghép phu hop giita cac vong 6 vai truc
va gbi truc, can phan tich xem cac vong 6 chiu tic
dong cua dang tai trong nao (cuc bd, dao dong hay chu
ky), tai trong d6 c6 dac tinh gi (tai tinh hay co6 va dap
ddng thoi v6i rung dong) va tinh toan cuong do tai
trong ma 6 phai chiu (dbi véi truong hop lip c6 do
doi), sau d6 tra cac sd tay Dung sai va lip ghép dé
chon ky hiéu lap ghép phu hop [1-5].

Hién nay, qua trinh lya chon va lap rap vong bi (6
lan) vao truc va géi truc van dang duoc thyc hién theo
phuong phap truyén thdng, khong c6 su hd trg cia
may tinh. Piéu nay din dén sy ling phi 16n v& thoi

gian va cong suc, dong thoi toc do tinh toan bi han che.

Dic biét, thao tac tra bang ky hiéu ldp ghép bang tay
rét bat tién vi nguoi dung lu6n phai mang theo so tay
va c6 nguy co méc 18i, nham I4n do tinh chét thi cong,
t6n nhiéu thoi gian.
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Noi dung cua bai bao nay dé cap dén van dé ty
dong hoa tinh toan ché do lip ghép, sau d6 tra bang
tiéu chuan dé tim ky hiéu lip ghép giita cac vong 6
V01 truc va géi truc. Viée tu dong hoa duoc thuc hién
nhd mét chuong trinh tinh toan, xay dung trén so sé
ngon ngit 1ap trinh Delphi.

2. Tinh toan, lua chon ché dj lip ghép cac
vong ciia 6 lin véi truc va goi truc

2.1. Cac dang tdi trong tac dung lén cdc vong
cia 6 lan

Tuy theo ting truong hop tac dung cuia ngoai luc
ma céc vong cua 6 lan co thé chiu cac dang tai trong
cuc bg, dao dong hay chu ky [1]:

- Tai trong cuc bo ludn tac dung mot cach ¢ dinh
1én mot phan vong 6;

- Téi trong dao dong tac dung 1én mot phan vong
6, nhung vi tri tac dung thay ddi trong phan dé;

- Tai trong chu ky tac dung 1én khap duong lan va
thay ddi c6 chu ky.

Hinh 3. So' do chiu tdii ciia cdc vong o lin

1) Trudng hop 6 lan chi chiu mot lyc hudng tam cb
dinh phuong P. (Hinh 3a) thi tai cia vong diing yén la
cuc bg, con tai trong tac dung 1én vong quay la chu ky.

2) Trudng hop 6 lan chi chiu mot lyc hudng tam
quay P, (Hinh 3b) thi tai trong tic dung lén vong diing
yén l1a chu ky, con vong quay (khi n6 quay dong b
v6i luc Py) 1a cuc bo.

3) Trudng hop 6 lin chiu cing mot luc ca lyc
huéng tdm c6 phuong cb dinh P, va luc huéng tim c6
phuong quay Py:

- Néu P. > P, (Hinh 3c), tai trong tac dung Ién
vong dung yén 1a dao dong, con vong quay la chu ky;
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- Néu P. < P, (Hinh 3d), tai trong tac dung Ién
vong dung yén la chu ky, con vong quay la cuc bd.

2.2. Phwong phdp chon ché dp lip ghép giira
cdc vong cua 0 lan voi truc va goi truc

1) Néu tai trong tac dung 1én cac vong 6 1a cuc bo
hodc dao dong, can thay d6i mién chiu lyc cia ching,
do d6 nén chon kiéu lép ¢6 d6 ho vai truc va géi truc
dé cac vong 6 c6 thé dich chuyén twong ddi véi truc
va gbi truc khi lam viéc, dam béo tai trong phan bd
déu hon, dan t6i cac vong 6 mon déu hon, kéo dai thoi
gian lam viéc cla 6. Viéc chon mién dung sai cua tryc
va gbi truc duogc tién hanh theo Bang 4.7 [1]:

- béi véi dang tai trong cuc bo: Can dua theo
duong kinh ldp ghép (dudng kinh d cia truc hodc D
cua 15 vo hop), dic tinh tai trong (theo hé sb tai trong
Ko), két cAu 6 (vo bang thép hoidc gang, c6 thao hoic
khong thao) va loai 6 truc dé tra bang tim mién dung
sai cla truc va géi truc;

- Pbi voi dang tai trong dao dong (vong khong
quay): Chi can duwa theo duong kinh d cua truc hoic
D cua 16 vo hop dé tra bang mién dung sai cua truc
hoic 16 v6 hop.

2) Khi vong 6 chiu tai trong chu ky, cic vong 6
chiu lyc phan bé déu khip dudng lin vi vay can chon
ché @6 1ap ghép 1a d6 doi dé gitr nguyén mién chiu lyc
clia cac vong 6. Mién dung sai cia truc hodc gdi truc
duoc tra theo Bang 4.10 [1] dua theo duong kinh truc
d hoidc duong kinh D cua gdi tru va gia tri cudng do
tai trong Pr ma 6 phai chiu:

R
P =gk F R (1)

Trong dé:

R: Lyc hudéng tam;

B’: Phan chiéu rong cta vong 6 lan tham gia lap
ghép,

B’=B-2r, )

B: Chiéu rong thyc té 6 lan;

r: Do 16n phan vat mép ctia vong 6 lan;

ka: Hé s6 xét dén dic tinh cua tai trong, xac dinh
dua theo dac tinh cua tai trong ma cac vong 6 phai
chiu: Néu tai trong dicu hoa, cho phép qua tai dén
150% thi k,=1; ncu tai trong va dap va chan dong
manh, cho phép qua tai dén 300% thi k, =1,6;

F: Hé sb xét dén xét dén anh huong cua truc rong
hodc d9 day thanh hop dén sy giam d¢ doi cua lap
ghép, tra theo Bang 4.8 [1];

F: Hé s6 phan bd luc huéng tam R khong déu
gilra cac day con lan. Tri s0 nay duoc tra bang theo tri

Ky thuat va Cong nghé Hang hai

s6 sau [1]:
(A/R)cotgp, 3)

A: Lyc theo chiéu tryc ctia d;

B: Goc tiép xuc giita bi hodc dila voi duong lin
vong ngoai o.

Néu 1a 6 bi d& chan hodc 14 6 bi d& c6 mot vong
ngoai hodc mot vong trong thi F,=1 [1].

3. Xay dung chwong trinh tinh toan va lwa
chon ché d9 lap ghép giira cac vong 6 véi truc
va 16 v6 hop

3.1. Tong quan vé ngén ngit lip trinh dwoc siv
dung

Delphi 12 mot ngdn ngit lap trinh hudng dbi tugng
hién dai va manh mé&, dugc xay dung trén nén tang cua
Pascal. Nho cdu tric logic va chit ché nay, Delphi dic
biét pht hop dé giai quyét cac bai toan ky thuat phirc
tap.

Trong qué trinh phat trién, 1ap trinh vién s& tién
hanh ma hoa cac dbi tugng ciia Delphi. Sau d6, nguoi
dung tuwong tac tryc tiép voi cac d6i tuong da duge ma
hoa nay dé dat dugc két qua mong mubn [2-3, 6].

Cu thé, viéc tinh toan va lua chon lép ghép cho céc
mdi ghép 6 lan (giita vong 6 véi truc va gbi truc) doi
hoi phai xét dén nhiéu yéu té ky thuat. Trudc hét, can
xéc dinh két cAu cua 6 (vi du: Puong kinh truc, dudng
kinh 15 v6 hop, loai 6, vong 6 thdo duoc hay khong),
dac tinh tai trong (ém, va dap, rung dong, qua tai), va
dang tai trong tdc dung 1én vong 6 (cuc b, dao dong
hay chu ky). Ngoai ra, can tinh thém cac théng s6 nhu
cuong do tai trong hudng tam (dic biét khi lap c6 do
doi). Sau khi ¢6 du di li€u, ta s& tra ctru cac bang tiéu
chuin vé Dung sai va lip ghép dé tim ky hiéu mién
dung sai cho truc va 16 vo hop.

Tt ca cac ndi dung tinh toan va tra ctru trén c6 thé
duogc giai quyét mot cach hiéu qua thong qua viée sir
dung cac d6i trong giao dién ngudi dung thong dung
cua Delphi nhu Form, Groupbox, RadioButton, Edit
box, va Button, sau khi cac dbi tuong nay di duoc lap
trinh va ma hoa.

3.2. Xdy dung chwong trinh tinh todan va lwa
chon ché a¢ lip ghép giiva cdc vong é véi truc
va 16 vé hép

Chuong trinh dé tinh toan va lwa chon kiéu lép
ghép giita cac vong 6 lan vai truc va 16 vo hop dugce
phat trién bang ngdn ngit 1ap trinh Delphi. Céu triic
chuong trinh tuan thu trinh ty tinh todn da dugc mo ta
chi tiét trong Muc 2 ciia bai bao nay. Giao dién ngudi
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dung cua chuong trinh dugc minh hoa trong Hinh 4
(ap dung cho truong hgp vong trong chiu tai trong chu
ky va vong ngoai chiu tai trong cuc bd). Cu tric
chuong trinh gdm nhiing phan co ban sau:

«'4 Fish g o bt e P | T i i oo |

T

i g cise

Hinh 4. Giao dién ciia Chwong trinh véi vong trong
chiu tdi dang trong chu ky va vong ngoai chiu dang
tdi trong cuc by

1) Khau nhdp dir liéu ban dau

Chuong trinh yéu cdu ngudi ding nhap cac s liéu
co ban dé bat dau tinh toan. Cu thé, ngudi ding can
cung cip duong kinh danh nghia d cho lip ghép vong
trong v6i truc, va dudng kinh danh nghia D cho lap
ghép vong ngoai véi 16 vo hop.

Song song d6, ngudi dung phai lwa chon déi tugng
tinh toan (vong trong hay vong ngoai) va xac dinh
dang tai trong tac dung 1én vong 6, bao gdm: Tai chu
ky, tai cuc bd hoac tai dao dong.

Viéc nhap cac gia tri duong kinh d va D dugc thuc
hién théng qua cac O soan thao (EditBox) ctia Delphi.
Trong khi d6, cac thao tac chon ddi tugng (vong trong
hodc vong ngoai) va chon dang tai trong dugc quan ly
bang cac Nat chon (RadioButton). Dé t6 chirc giao
dién mot cach tryc quan, cac ddi tugng cd chirc nang
lién quan dugc nhom lai bang cach st dung Nhom ddi
tuong (GroupBox) do Delphi cung cép.

2) Phan tinh cho truong hop dang tdi trong chu ky

Viée lua chon ché do 1ép ghép cho vong trong (véi
truc) hodc vong ngoai (v6i 16 vo hop) khi ching chiu
tai trong chu ky duoc xac dinh dua vao cuong do tai
trong P, tac dung 1én 6 lan.

Dé tinh toan P,, chuong trinh yéu cau nhap cac dit
liéu sau:

- Kich thuéc 6: Chiéu rong, ban kinh goc Iwon mép &;

- Tai trong: Tri sb tai trong hudng tam, tai trong
doc truc va dic tinh tac dung cua tai trong;

- Két cau: Thong tin vé truc (ddc/réng) va vo hop
(day/moéng).

Céc s6 liéu dau vao dugc nhap qua cac ddi tugng
O soan thao (EditBox) cua Delphi, va tii trong P,

dugc tinh toan khi ngudi ding nhan Nut nhan (Button).
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Cudi cung, mién dung sai cuia truc hoic 16 v6 hop
dugc xac dinh ty dong bé‘mg cach tra Bang 4.10 [1].
Qua trinh tra ciru nay dya trén duong kinh (d hoac D)
va cuong do tai trong P,. Viéc tra bang ty dong duogc
thuc hién bang cach luu cac bang kich thudc va dung
sai dudi dang ma tran trong file text, sau d6 doc va ndi
suy cac ma tran nay trong qua trinh chay chuong trinh
dé tra vé két qua.

Dbi vai trudng hop vong 6 chiu tai trong chu ky,
theo Bang 4.10 [1] cic mién dung sai ciia ctia 16 vo
hop la: K7, M7, N7 va P7, con cac mién dung sai ciia
truc 1a: js6, k6, m6 va n6. Tir cac mién dung sai ké
trén, tuy theo tri sb cua kich thudc danh nghia D
(hoac d), theo Phu luc 1, cac Bang 1 va 2 [1], tim
duoc tri s6 céc sai léch gi6i han ciia truc va 16 vo hop.
Sai léch gidi han trén va dudi cia truc va 16 v hop
cling duogc tra bang ty dong tuy thudc vao kich thudc
dang nghia va mién dung sai. Pé thuc hién duoc diéu
nay, ngoai viéc phai ghi kich thudc danh nghia va
mién dung sai dudi dang bang file text nhu d trinh
bay & trén, can phai ghi tri sé cac sai 1éch giéi han
trén va dudi ciia cac mién dung sai trén ciing dudi
dang bang file text, sau d6 khi chay chuong trinh can
doc va nodi suy cac bang nay dé tim tri sé cac sai léch
gi61 han.

Dé thuc hién viéc tra bang tu dong khi st dung
chuong trinh, cé thé sir dung ddi tugng Nut nhén
(Button) cta Delphi.

3) Phan tinh cho trieong hop dang tdi trong cuc bg

béi véi truong hop vong 6 chiu tai trong cuc bo,
mién dung sai cta truc va 16 vo hop duoc tra theo
Bang 4.7 [1], tuy theo kich thudc danh nghia d (hodc
D) va dic tinh cua tai trong tac dung 1én 6 (Tai trong
tinh hodc c6 va cham va rung dong vira phai (hé sb
tap trung tai trong K- < 1,5) hoac tai trong va dap va
rung (K- < 1,5)). Riéng d6i v6i 16 v6 hop, mién dung
sai dugc chon con phuy thudc vao vat liéu (chi xét voi
loai vat liéu dung phd bién nhat 1a thép hodc gang)
va viéc vong 6 khong thao hodc c¢6 thao. Dbi véi
truong hop tai trong cu bd, mién dung sai cia 16 vo
hop la: F8, G7, H7, H8 va Js7, con mién dung sai ciia
truc 1a: £7, g6 va hé6.

Twong ty nhu d6i véi truong hop vong 6 chiu tai
trong chu ky, tir cic mién dung sai nay, tity theo kich
thudce danh nghia, tra bang theo Phu luc 1, cac Bang 1
va 2 [1], s€ tim dugc céc sai 1éch gidi han trén va dudi
cua truc va 16 vo hop.

Viéc tra bang ty dong dugc thuc hién twong ty nhu
d6i voi truong hop vong 6 chiu tai trong chu ky, da
trinh bay o trén.
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4) Phan tinh cho truong hop dang tdi trong dao
dong

Dbi véi truong hop vong 6 chiu tai trong dao dong
(vong khéng quay), mién dung sai cua truc va 15 vo
hop ciing dugce tra theo Bang 4.7 [1], tuy thudc vao
kich thuéc danh nghia d (hodc D). Cac mién dung sai
ctia 16 vo hop 1a: K6, K7, Js6 va Js7, con cac mién
dung sai cua truc la: k6, js6 va h6.

Viéc tra bang tim céc sai 1éch gidi han trén va dudi
clia truc va 16 vo hop, ciing nhu viée tra bang dé tim
chung mét cach tu dong ciing dugc tién hanh twong ty
nhu d6i véi cac truong hop vong 6 chiu tai trong cuc
bd va chu ky.

5) Phan hién thi két qua

Két qua tinh toan duoc hién thi song song véi quéa
trinh tinh toan trén giao dién ngudi dung. Viée két qua
tinh toan dugc hién thi lién tuc, theo ting budc, trong
0 Memo trén giao dién ngay sau khi nguoi dung cung
cép dit liéu dau vao, mang lai sy tién 1gi 16n. Nguoi
dung c6 thé giam sat chit ché timg giai doan tinh toan.
Diéu nay tao diéu kién cho viéc can thiép va diéu
chinh kip thoi néu c6 bat ky két qua trung gian nao bi
danh gia la khong phu hop.

6) Két qua Tinh todn va Két thiic Chwong trinh

Két qua tinh toan khong chi dugc hién thi tirc thoi
trén giao dién nguoi dung theo tirng budc tinh, ma con
¢6 thé dugc ghi lai va luu trir bén ngoai. Cu thé, nguoi
dung c6 thé luu toan bd két qua vao mot tép van ban
(file text). Tinh ndng nay duoc thuc hién thong qua su
két hop cua dbi twrong Memo (dung dé hién thi/ chira
dir liéu) va dbi tugng Button (kich hoat Iénh luu tép)
cua Delphi.

Dé thoat khoi chuong trinh mdt cach co kiém soat,
ngudi dung chi cdn nhan vao mot Button chuyén biét
dugc 1ap trinh sin bang Delphi.

3.3. Vi du tinh todn s dung Chwong trinh

Chon kiéu lép cua 6 l1an co ky hiéu 7312 (6 diia
con) [7] véi truc va 16 vo hop voi cac s6 lidu sau:
Puong kinh truc, noi lip 6 (duong kinh trong ctia
vong trong) d=60mm; dudng kinh ngoai cua vong
ngoai D=130mm; goc tiép xc gitta dila v6i duong lan
vong ngoai B=11,50°. Tai trong tac dung 1én vong
trong 1a chu ky, tai trong tac dung 1én vong ngoai la
cuc b, khi str dung khong thao vong ngoai ra khoi gbi
truc. Heé sb tap trung tai trong Ko=1,3; lyc huéng tam
R=11000N; luc doc truc A=5000N.

Két qua tinh todn bang Chuong trinh thu
dwoc nhw sau:

Ky thuat va Cong nghé Hang hai

Tinh chon kiéu lip ciia vong trong véi truc:

Dang tai trong tac dung 1én vong 6 1a Chu ky;

Céc s6 liéu nhap vao la:

Kich thudc duong kinh truc: d=60mm;

Kich thuéc dudng kinh 16 vé hop: D=130mm;

Kich thuée chiéu rong cla &: B=31mm;

Kich thudc ban kinh goc lugn mép &: r=3,5mm;

Tai trong hudng tim tac dung 1én 6: R=11000N;

Tai trong doc truc tac dung 1én 6 4=5000N;

Goc tiép xtic gitra con lan va duong lan: B
=11,50%

Hé sb tai trong: Ko=1,3;

Ty s vé do rdng cua truc: [;5/d=0,

Ty s6 vé thanh mong cua 16 vo hop: D/D,s=0;

Heé sb dong hoc cua lip ghép: k,=1;

Hé s6 giam d6 doi do truc rong hodc do vé hop co
thanh méng: F=1;

Hé s6 phan bd khong déu tai trong doc truc giita
cac con lan: Fy=2,

Cuong d6 tai trong hudng tm tac dung 1én 6 tinh
duoc la: P, = 916,67N/mm;

Mién dung sai cua truc 1a: K6;

Sai 1éch gidi han trén cua truc 1a: e,=21um;

Sai 1éch gidi han dudi cuia truc la: e;=2um;

Dung sai cta truc la: Ty =19um.

Tinh chon kiéu lip vong ngodi véi 16 vé hép:

Dang tai trong tac dung 1én vong ngoai la cuc bo;

Heé s6 tai trong: 1,3;

Mién dung sai cia 15 vo hop 1a: G7;

Sai léch gidi han trén cua 16 vo hop la: ES=54um;

Sai léch gi¢i han duéi ctia 16 vo hop 1a: EI=14um;

Dung sai ctia 16 vo hop la: Tp=40pm.

Két qua tinh toan theo phwong phap thi cong
truyén thong:

Tinh chon kiéu lip ciia vong trong véi truc:

Vi vong trong chiu tai trong chu ky nén trudce tién
can tinh cuong d9 tai trong theo cong thire (1):

11000

=——— 1.1.2=916,67 N/ mm,
31-235

P = E,.kn.F.FA
B
Trong do,
Hé s6 dong hoc k,=1 (do hé sb tap trung tai trong
ke=1,3);
Hé s6 xét dén truc rdng hogc thanh hop mong F tra
Bang 4.8 [1], voi D/d =130/60 =2,167 thi F=1;
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KHOA HOC CONG NGHE HANG HAI

Ky thuat va Cong nghé Hang hai

Hé s6 phan bd lyc hudng tim khong déu giita cac
ddy con lan Fa tra Bang 49 [1], véi
(A/R)cot g = (1100/500) cot g(11.50°) = 2,234
thi F4=2.

Dua theo cuong d6 tai trong P.=916,67N/mm va
duong kinh truc d=60mm, tra Bang 4.10 [1], ta tim
dugc mién dung sai cua tryc 1a k6. Dya theo mién
dung sai nay, tra Bang 2, Phu luc 1 [1], ta tim dugc sai
l&ch gidi han trén cua truc la e,=21um, sai 1éch gidi
han dudi 1a e;=2um, tir 46 tinh dugc dung sai cia truc
la T;=19um.

Tinh chon kiéu lip vong ngodi véi 16 vé hp:

Do vong ngoai cla 6 chiu dang tai trong cuc bd
nén theo Bang 4.7 [1], v6i dudng kinh 16 D=130mm,
v6 hop khong thao, ta tim duoc mién dung sai cua 15
vo hop 1a G7. Dya theo G7, tra bang 1, Phu luc 1 [1],
ta tim duoc sai 1éch gidi han trén cta 16 1a ES=54um,
sai 1éch gi6i han dudi 1a E/=14um, tir 6 tinh duoc
dung sai ctia 16 1a Tp=40um.

Ddnh gid két qud thu dwoc:

Két qua tinh toan bang Chuong trinh & trén da
dugc kiém chimg lai bang phuong phép tinh toan thu
cong truyén thong. Viéc dong nhat két qua giira hai
phuong phép tinh toan da cung cdp bang chimg xac

dang v& d6 chinh x4c va tinh 6n dinh ciia Chuong trinh.

Diéu nay khing dinh ring Chwong trinh da xdy dyng
dat tiéu chudn tin cay.

4. Két luan va khuyén nghi

Noi dung bai bao da phan tich va hé théng hoa co
s& 1y thuyét dé lwa chon lap ghép giira cac vong 6 lan
v6i truc va 16 vo hop, ddng thoi danh gia tinh hinh tinh
toan hién nay.

Dé chon kiéu 1ap ghép chinh xéc, can phai xem xét
ddng thoi nhiéu yéu t6 k§ thuat, bao gdm: Két cdu 6
(kich thudc, vat liéu, tinh théao lip); Diéu kién van
hanh (c6 can thao 1ap thuong xuyén hay khong); Pic
tinh tai trong (tinh, va dép, rung dong) va Dang tai
trong (chu ky, cuc bg, dao dong). Can luu y ring, ddi
voi truong hop tai trong chu ky, viéc tinh toan cuong
d6 tai trong 1a bat budc trude khi tra bang dé xac dinh
mién dung sai.

Duya trén cac nguyén tic trén, ching t6i da phat
trién mot Chuong trinh tinh toan nham ty dong hoda
qua trinh lya chon lap ghép. Bai bao da trinh bay chi
tiét viéc xay dung va ting dung Chuong trinh thong
qua vi du minh hoa (vong trong chiu tai chu ky, vong
ngoai chiu tai cuc bd). Su phtt hgp hoan toan giira két
qué tinh toan ctia Chuong trinh véi két qua kiém tra
thi cong dd chimg minh 16 rang vé do chinh xac va
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kha néang hoat dong tin cdy cua chuong trinh.
Chuong trinh nay dai di¢n cho mot gidi phap hién

dai gitp khac phuc hoan toan sy cham chap va sai sot
cua phuong phap thu cdng, nhd vao giao dién than
thién va kha nang ty dong tinh toan va tra bang. Do
do, chuong trinh nay nay khong chi gia tri trong thuc
tién k¥ thuat ma con la mot cong cu giang day hiéu
qua, hd trg dic luyc cho ngudi hoc va ngudi lam
chuyén mon.

Lo&i cdm on
Nghién ctru nay dugc tai trg bai Truong Pai hoc

Hang hai Viét Nam trong d¢ tai ma s6: DT25-26.39.
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