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TOIM TAT 

Ngdy nay, ciing vdi sii phdt trien ciia khoa hgc ky thudt, viec Ung dting cdc may moc nham trd 

giiip cho hoat dgng the dttc the thao dd trd nen pho bien. Vu diem ciia phUdng phdp luyen tap co S1itj4 

giup cua mdy moc Id van dgng vien co the nhanh chdng nang cao ky thudt vd ren luyen the chdt M 

bdo trinh bdy y tudng nghien cUu, thiet ke, che too mdy hdn bong tU dong nhdm muc dichphucvitvik 

hgc tap, luyen tap mon bong bdn cho sinh vien vd gidng vien TrUdng Dai hgc Dien Itlc. 

Tii khoa: Mdy bdn hong bdn; Dong cd mgt chieu; Cd cdu bdn bong. 

ABSTRACT 

Today, along with the development of science and technology, the application of machinery^ 

support the sports activities has become more popular The advantage of training methods based ix 

machinery is that athletes can enhancequickly the technical and physical training. On that basis, * 

paper presents research ideas, design and manufacture of automatic machines shoot the hall which aims 

to serve the study and play table tennis for students as well as lectures of Electric Power University. 

Keywords: Automatic ball machine; DC Motor; Ball shooting. 
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1. GlOl THIEU CHUNG 

Nghien ciiu ve may ban bdng ban thu 
hut sU quan tam cua nhilu nha nghidn cutu 
trong hang chue nam qua. Tieu bieu trong so dd 
la Luan an Tien si Chunfang LIU nam 2013 [1]. 
Trong nghien ciiu nay, tac gia da di sau nghien 
ciiu ddng hpc, dong lUc hoc qua trinh bdng 
chuyenddng va da ch^ tao thanh cdng mdt Ro
bot danh bdng tU ddng cd the thi dau trUc tiep 
Cling vdi con ngUdi. Nam 2015, mot bai bao cua 
Barath Pormusamy [2] da dcfn gian hda de che 
tao mdt may luyen tap bdng ban cho ngUdi choi 
vdi chi phi hop ly. 

Ddi vdi Viet Nam hien nay, chUa cd 
nhi^u nghien ciiu ve loai may nay, da phSn may 
ducfcnhap khin tit nUdc ngoai. Do do, gia thanh 
thiet bi cdn cao, len den hang true trieu ddng, 
hay hong hoc, chua cd cac linh kien thay the 
hoac neu cd thi thudng rat cao. Ben canh dd, 
cac nha cung cap cung chUa cd ddi ngu hd tr^ 
ky thuat sau ban hang, thdi gian bao hanh san 
pham ngan. Day chinh la ly do thiic day nhdm 
nghien ciiu thUc hien de tai nay. 

Vdi mong mudn ch^ tao thiet bi may ban 
bdng vdi gia thanh hcfp ly, dl siia chiia, chu ddng 
vi cong ngh^ va cac linh kien thay the, nhdm 
tac gia nghien ciiu nham che tao may ban bdng 
tlf ddng phuc vu cho cac van ddng vien, cac em 
sinh vien TrUdng Dai hpc Dien lUc luyen tap 
mdn bdng ban. 

2. NOI D U N G NGHlfiN C0U 

2.1. Nguyen 1̂  hoat dong cua may 

Ve ccf ban nguyen ly boat dpng ciia may 
ban bdng diia tren cd sd liic ma sat giUa banh xe 
va qua bdng. Dpng cO dUpc ket noi triic tiep vdi 
banh xe, do dd khi qud bdng roi vao vi tri banh 
xe chuyen ddng lUc ma sat giC banh xe va qua 
bdng se ddng vai trd la lUc day ban bdng. Viec 

Ilia chpn ddng cP cua may ban bong dUpc thUc 
hien tren ca sd tinh toan liic ma sat va cac lUc 
lien quan theo sa do bieu dien lUc dUpc the hien 
tren hinh 1. Ta hoan toan cd the xac dinh diiac 
gia tri ciia cac liic dUa tren so lieu dau vao la 
trpng lupng cua qua bong va cac thdng so khac 
cd lien quan [3]. 

Htnh 1. Sd do lUc dudcphdn hi 

Bdng l.Cdcgid tri lUc tUdng Ung hinh 1 
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Phan lUc banh xe 1 tac dung len qua 
bdng 

Phan liic cua bdng tac dung lai len 
banh xe 1 

LUc ly tam do banh 1 xe gay ra 

LUc ma sat giiia bdng va banh xe 1 

Momen xoan cua true 1 

Phan lUc banh xe 2 tac dung len qua 
bdng 

Phan lUc cua bdng tac dung lai len 
banh xe 2 

LUc ly tam do banh 2 xe gay ra 

Momen xoan cua true 2 

LUc quan tinh cua qua bdng 

LUc day eua bdng 
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Dong CO duoc svi dvmg la dong cO 1 chieu bong ra khong deu va tSc b6ng. 
dong vao la 3A nguon cap vao dgng CO ta 12- . , ,, 
24V tuy ttag loai dpng co ta sii dung. T6c d6 - Co cau nap bong: Gom co ong dfa, 
d5nR CO til 2000 - 6000 v/ph, CO the thay d6i t6c 1 Motor giam toe 24V DC, 16 xo nap bonj 
do dong CO dua tren cO sd thay doi dong di$n dp bong se dtlac bo nap d<la tuan tU len nong bk 
' done CO Khi bong den nong ban tiep xuc vdi bo banh cao 

su ban bong no se diloc ban ra vdi 3 che dp ban 

2.2. Thiet ke tren mo hinh 3D khac nhau. 

Tnl6c khi ti& hanh che tao may ban 
bong thi viec mo phong mo hinh 3D la rat quan 
trong. Thong qua viec thift ke mo hinh 3D ta co 
the dieu chinh cac kich thd6c sao cho co dilac 
mot ket cau nho gon h<?p ly ma van dam bao 
chiJc nang hoat dong ciia may Viec thiet ke mo 
hinh 3D duoc dUa tren phan mem Inventor [4]. 
Ket qua mo phong dugc the hien tren hinh 2 bao 
gom 13 chi tiet cac loai the hien day du cac thanh 
phan cau tao ciia may 

- Co cau lia bong: Gom co 1 Motor h 
bong, tup nang quat, ong co kha nang quay, co 
can CO nhiem vu Ua bong tit tfl qua hai ben ban 
hoac danh vao 1 diem chi dinh. 

- Co cau ban bong: Gom co 2 Motor ban 
bong loai 12V DC va 2 banh xe ban bong chit 
lieu tot nhat de lam banh xe la cao su kep, dilcmg 
kinh cua banh xe la 5cm, be rgng 2cm. Cd che 
ban dung 2 motor dl tao lflc ma sat kieu nhfl mat 
vgt vio bong motor xoay len lu6n quay nhanh de 
tao lflc miet,ep vao bong de day bong ra. , 

2.3. Thift ke mach dieu khien 

2.3.1. Sa do khoi vd chdc nangcOa cdc khSi 

LAUMPbo. 

KUpGaMog 
D4.(ra1uba)g 
nyliibaiE 

Hinh 2. Cdu tao mdy bdn bong 

Ve cau tao co ban may ban bong gom 4 
CO cau chinh nhu sau: 

- Ccf can thu hoi va dao bong: Gom co 
khay thu h6i bong, 1 Motor giam toe 12V DC 
va 1 tay 16 xo co chflc nang dao bong tuan tfl dfla 
bong xuong bg phan nap bong tranh hien tflgng 

Hinh 3. So do Idioi dieu khien mdy bdn bdng e 

Ve CO ban mach dieu khien gom 4 khoi 
tflong flng vdi 4 ca chi bao gom kh6i lia bong, 
khoi dao bong, khoi nap bong va khoi b ^ b6i^ 
So do ket noi giiia 4 khoi dflgc the hien tren hinh 
3. Mach dieu khien chinh cho tflng khoi iV 
the hien ro tren hinh 4. Viec thiet kS mach dip. 
khien dflgc tham khao tfl nghien cflu chinli cua 
Barath [2]. 

ISSN 08«6 - 7056 

TAP CHi CO KHi VI6T NAM, S6 4 nam 2016 

www.cokhivietnam.vn 



NGHISN ciiu-TRAOeOi 

-'':!:-_ >L__z_____ 

-;;- -vT'r- -.9 i' " • 

Jfinft 4. Sddo nguyen ly mach dieu khieu hoat ddng 
cua mdy bdn bdng 

Nguyen ly dieu khi^n chinh diia tren 
viec dieu khien tdc dp ddng cP mpt chieu de tao 
thanh cac dang bdng xoay khae nhau. Di dieu 
khien dpng cp mdt chieu sii dung phUPng phap 
don gian nhat la dimg cac chiet ap dieu chinh 
ddng dien cap vao cho ddng co. Tren co sd so 
do mach nguyen ly tien hanh che tao mach in va 
lap rap cac linh kien can thiet eho m^ch, ket qua 
dupc the hien tren hinh 5. 

• 
Hinh 6. Hmh dnh mdy ban bdng 

May ban bdng cd cac chiic nang chinh 
nhu sau: Ban manh, nhe, xoay len, xudng, ket 
hop ngang len, ngang xudng, lia bdng tif tii qua 
hai ben ban, danh vao mdt diem chi dinh. May 
thich hpp vdi mpi doi tUpng, dac biet nhiing 
ngUdi mdi choi, hoac da biet choi d trinh dp viia 
phai mudn can chinh ddng tac, luyen cac dUdng 
bdng cdn yeu, tap lay phan x^, khdi ddng. May 
ban bdng phii hpp vdi trang hi eho Gia dinh, Cau 
lac bd va huan luyen vien vdi chi phi gia thanh 
hpp ly, kich thUdc nhd gpn. 

4. KET L U A N 

TU ket qua nghien ciiu cho thay, viec 
trien khai dUa ling dung eua khoa hpc ky thu&t 
vao ddi sdng xa hpi la hoan toan kha thL Cd the 
lam chu cdng ngh$ nham giam chi phi de mpi 
ngudi d& dang tiep can nhUng san pham khoa 
hpc cdng nghe va tang kha nang hoat ddng the 
due the thao, dam bao siic khde cho cdng viec. • 

Ngay nhan bai: 18/12/2015 
Ngay phan bien: 22/01/2016 

Hinh 5. Sd do mach in cda mdy ban bong 

3. KET QUA DAT Dl/OC 

Sau khi thiet ke ve phan eo khi va mach 
dieu khien, tien hanh che tao va lap rap, hoan 
thi^n ta dUpc mdt may ban bdng hoan chinh 
vdi cac thdng so ky thu^t chinh nhU sau: Chieu 
cao tif mat dat den ndng ban la lm- l , lm, va 
kich thudc nong ban dUpc lam bang dng nhiia & 
48mm phu hpp vdi dUdng kinh qua bdng 40mm. 
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