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Tém tat - Thuwe tidn cho thay rang, trén 70% san phadm co khi cé
cac bé mat dang tru tron. M6t trong bdn chi tiéu danh gia chat
lvong san phém co khi la d6 chinh xac hinh dang hinh hoc, trong
do chi tiéu quan trong nhéat d6i voi bé mat dang tru 1a do tron. Viéc
xac dinh dé tron thwérng béng tha céng (véi dong hd so, thudc do
dai...) hodc bang may do do tron. Méc du may do do tron cé nhidu
tinh nang, dé chinh xac cao; song thuc t& & Viét Nam hién nay
chwa ¢6 co' s& nao ché tao loai thiét bi nay. Tir d6, ching toi tién
hanh nghién ctru, xay dwng dwoc phuong an thiét ké va ché tao
thanh cong thiét bi do dé tron cho cac chi tiét cé khéi lwong nhd
hon 10kg, dwdng kinh nhé hon 100 mm, véi dd chinh xac 1um.

Tir khéa - thiét bj do dé tron; do lwdng; phwong phap do; sai léch
bién dang tron; rng dung do d9 tron trong co khi.

1. Pit van dé

Dé danh gia chat lugng san pham co khi, can dung 4
chi tiéu vé do chinh xéc kich thudce, hinh dang hinh hoc, vi
tri trong quan va chét luong bé mit. V&i bé mit dang tru,
chi tiéu quan trong nhat dé danh gia o chinh xac hinh dang
hinh hoc 1a d6 tron.

Sai I¢ch do tron la khoang cach 16n nhét tir cac diém
clia profin thyc t6i duong tron ap do trong mit cit ngang
vuong goc véi duong tAm try. Dé xac dinh sai léch do tron,
thuong dung cac bién phap do bang dong hd so, bang thudce
kep hodc bang may do do tron [1].

Di nhién do bing may do do tron s& cho két qua chinh
xac cao, luu va xu ly s6 lidu thuan loi va don gian. Do d6,
hau hét cac nghién cuu tai Viét Nam vé linh vuc do do tron
tap trung vao loai thiét bi nay. Tac gia Vii Toan Thing [6]
nghién ciru phuong phap tinh sai 1éch dg tron, d6 canh tur
b6 s6 liu do; xay dung md hinh thuc nghi€ém may do sai
léch d6 tron c6 su két hgp dong bo ctia dém khi quay, ban
didu chinh dan hdi, cac dau do dich chuyén dai va dich
chuyén goc sb hoa - ghép ndi véi may tinh va chuong trinh
sir Iy s6 liéu do, hoat dong theo dung yéu ciu cia mot may
do sai 1éch d6 tron hoan chinh. Téac gia Ta Thi Thuy Huong
[7] xé4c lap dwoc ki thuat tinh toan 6 khi quay tinh véi két
cau dém khi ranh bang phuong phép dién khi tuong dwong;
nghién ciru, phan tich duoc céc yéu td anh huong téi kha
nang lam viéc cua 6 khi, dua ra bién phap cong nghé gia
cong cac chi tiét cua 6; tng dung dé thiét ké, ché tao cac
loai 6 khi quay dung trong do luong; nghién ctru, thiét ké,
ché tao thanh céng mé hinh thuc nghiém do do tron sir
dung 6 khi quay két hop 3 dau do trong didu kién cong nghé
gia cong co khi tai Vit Nam. Téc gia Vi Thi Tam [8] danh
gi4 téng quan vé cac phuong phap do trén may CMM, co
sO toan hoc, cac phép do cong cu toan vé phép do va sir Iy
$6 liéu; xay dung thudt toan méi xac dinh sai 1éch dd tron,
ddng thoi viét chuong trinh ing dung trén may CMM 544
Mitutoyo. Véi cac nghién ciru tai nude ngoai, thudng tip

Abstract - The reality shows that over 70% of mechanical products
have circular cylindrical surfaces. One of the four criteria of the quality
of mechanical products is geometric precision. Particularly, the most
important criteria for the cylindrical surface is roundness. Determination
of roundness is usually done manually (with indicator, metrometer...) or
by roundness measuring equipment. Although the measuring machine
has many features and high accuracy, in reality, there are no
manufactures for such equipment in Vietnam yet. Therefore, we have
conducted research and built a successful design and manufacture of
roundness measuring equipment for details(samples) of less than 10kg
in weight, less than 100mm in diameter, with a precision of 1um.

Key words - roundness measuring instrument; metrology;
measurement method; roundness deformation deviation;
application of roundness measurement in the mechanical industry.

trung vao viéc loai bo do Iéch tam tirc thoi trong phép do
d6 tron nhu két hop nhidu dau do (Wei Gao [9]), dit dau
do & cac goc khac nhau (G.X. Zhang [10]), ...

Véi muc dich ché tao ra thiét bi do do tron c¢6 do chinh xac
tuong ddi cao, s6 lidu do duoc chuyén vé may tinh, ... nhung
lai 6 gia thanh thap, d& sir dung, dé diéu chinh, stra chita, ...
Chung t6i da nghién ctru, lya chon dugc phuong an thiét ké
va ché tao thanh cong loai thiét bj do do tron nhu trén, ung
dung rét t6t cho cAc co so san xudt ciing nhu dio tao.

2. Thiét ké, ché tao thiét bi do d tron

Hién nay, nguyén ly may do do tron dugc chia thanh
hai kiéu theo phuong phap tao duong tron ly tudng la dau
do quay - chi tiét dng yén hodc chi tiét quay - dau do dung
yén, nhu Hinh 1.

Piu do Piu do

Chi tiét

b)

Hinh 1. So'd6 nguyén Iy mdy do dé tron

Céc loai may do d¢ tron trén c6 thé c6 cac bo bién ddi
cam tng dién hodc khi nén dong vai tro cac hé thong do.
Loai dau do quay - chi tiét ding yén (Hinh 1a) c¢6 uu diém
1a truc chinh mang dau do khong tiép nhan toan b trong
lugng chi tiét do nhung lai han ché kich thugc do do chiéu
dai miii do c6 han. Loai chi tiét quay - ddu do ding yén
(Hinh 1b) it bj han ché vé kich thuéc do duoc nhung lai
mang khéi lvong vat do khi quay nén loai ndy thuong dung
cac loai 6 do dac biét nhu dém khong khi, dém tur...

Chuing t6i chon thiét bi s& ché tao theo so dd nguyén Iy
kiéu 1b v6i chi tiét do dugc c6 kich thudc dudng kinh trung
binh (<100), khéi lugng 10kg, do chinh xac do 1um.
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2.1. Thiét ké co khi
2.1.1. Lua chon phwong dan thiét ké

Nhu d4 néi & trén, so d6 nguyén 1y thiét ké chon 1a chi
tiét quay, dau do dimg yén. Do vdy, can phén tich lva chon
cac phuong an truyén dong va ga dat chi tict.

a. Chon phwong 4n ga dit chi tiét

Yéu cau khi g dat chi tiét trén mdy do d¢ tron 1a phai
dam bao d6 dong tam cua chi tiét va tim quay, thao tac ga
dat nhanh chéng, luc kep khong can 16n.

Néu sir dung ban tir quay dan dong bang dong co s&
dam bao duoc do cling viing cao. Tuy nhién, phuong an
nay khong dam bao dwoc d9 dong tam gilta truc chinh va
tdm quay cua chi tiét khi thict bi lam viéc. Hon the nira gia
thanh cling kha cao.

Hinh 2. Ban tir quay
Str dung CcAc trang bi cong nghé da tiéu chuin nhu mam
cap 3 chiu hay éng kep dan hoi s& dam bao duge do sai
léch giita truc chinh va tAm quay cua chi tiét 1a thp, gia
thanh ciing ré hon rat nhiéu so v4i ban tir quay. Tuy nhién,
mam cap 3 chéu lai dé thao tac va cac két cau co khi dé lién
két mam cip ciing don gian.

Hinh 3. Mdm cdp 3 chdu va ong kep dan hoi

Do d6, chung t6i chon mam cp 3 chéu lam trang bi ga
dat cho chi ti€t caa thiét bi.

b. Chon phwong an truyén dong

Khi do do tron, tbc do quay 1a rat nho va chi can quay
1 vong. Do vay, co6 thé chon phuong an truyén dong bang
dong co dién thong qua bd truyén tryc vit — banh vit dé
giam toc do (Hinh 4).

Tuy nhién, do tai trong can truyén dong 1a nho, két hop
véi toc do nho va chi quay 1 vong/lan do. Do d6, viéc lya
chon dong co bude la phu hop hon so voi dong co dién
thong thuong. Khi do, chi can st dung bd truyen dai dé
quay mam cap (Hinh 5).

Hinh 4. Phuong dn t(uyén déng bang dong co dién
va bé truyén truc vit — banh vit
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Hinh 5. Phuirong dn truyén dong bang déng co bude v
bé truyén dai

Nhu vay, so dd nguyén 1y cua thiét bi do do tron duoc
thiét ké nhu sau (Hinh 6):
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Hinh 6. So d6 nguyén Iy mdy thiét ké
Chi tiét do 5 dat Ién ban quay 7 dugc dan dong bang 6
quay 4, trén ban quay c6 bo phan dieu chinh d€ chinh tim
chi tiet ve trang voi tam cua ban quay. Khi do ban mang
chi tict quay, encoder 2 va dau do 6 dich chuyen huéng
kinh quanh chi tict cho bi€t thong tin ve vi tri goc quay 0
va ban kinh do R, quay chi tiét trén toan vong 360° duoc
mot bo thong so do (Rj,0i) voi i =1+ n.

Gia str chi tiét 5 c6 tim O’, hé théng ban quay 7 c6 tim
0. Néu chi tiet dugc dat 1én ban do sao cho O’ trung véi O
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thi bién thién ban kinh nhan duoc 1én mot dau do diit huong
kinh s€ mo ta profile bé mat chi tict, khi d6 ta s€ xac dinh
duoc sai 1éch do tron.
2.1.2. Tinh chon cdc théng s6

a. Chon dong co

Chon bo truyén dai rang véi ti s6 truyén i =2, sfS Y(‘)ng
quay mam cdp 5 < n< 10 (vg/ph). Chon higu suat 0 lan
1M1= 0,99; ctia by truyén dai la 2= 0,98 [9].

S6 vong quay ctia dong co la:

5.2 10.2

—==10,416(vg/ ph) < n, < =———=20,8(vg/ ph
0.96 (vg/ph) < ny 0.96 (vg/ ph)

Chon loai dong co bude két hop véi driver diéu khién,
¢6 gbc bude 1.80

Ttr thyc nghiém, lyc dong co can thiét 1a 40 (N)

Cong suit yéu cau:

o= Pv _ 40.0,1 0,004 (kW)
1000 1000
Cong suat cua dong co:
N
N =2 = 29 _ 5 00416 (kw)
n 0,96

Chon dong co c6 dinh muc dién ap 5V, dong I = 2A
Do d6 cong sudt N=U.I=5.2=10W, pht hop v6i cong
suat yéu cau.
b. Chon mam cip

Vi chi tiét do c6 kinh thude trung binh @ <100 nén ta
Iya chon mam cdp co6 thong so ky thuat nhu Bang 1.

Hinh 7. Céc théng s6 ky thudt chinh mam cdp
Bing 1. Céc théng sé ky thudt ciia mam cdp dwoc chon
A B C D E F G H
112 | 59 80 95 24 45 |3-M8| 42
2.2. Thiét ké hé thong thu nhin div ligu
2.2.1. Chon dong ho so
Chon ddng hé so Mitutoyo, s6 hiéu 543-280 véi dai do:
05 12,‘7mm; d6 phén giai 0,001mm; dudng kinh truc ga
dong ho 8mm.
Su dung chén ga ddng hd so Mitutoyo c6 cac duong
kinh 16 dung dugc 13 4mm; 8mm; 9,53mm.

Hinh 7. Bong ho so va chin gd
2.2.2. Encoder va cdp truyén dir liéu
Chon Encoder c6 cac thong sb k¥ thuat nhu sau:

- Puong kinh 8mm;

- b6 phén giai 300 xung/vong;
Phangd ra 3 pha A, B, Z;

- Tan s6 dap ing Max 300Khz;

- Ngd ra: ng6 ra totem pole;

- Ngudn cip 12-24 VCD * 5%;

- Tro khang cach ly: MIN 100MQ.

Viéc chon cap truyén dir liéu phai giéng bo véi ddng hd

va phai nhan dugce thong tin tir dong ho so chuyén qua may
tinh dudi dang file Excel, do vay chon cap noi SPC.

To6m lai, ta ¢6 dugc so d6 thu nhan dir liéu nhu sau:
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Hinh 8. So do hé thong thu nhdn diF liéu
2.2.3. Hé thong xur Iy di liéu

Sau khi ta da chuyén doi tin higu do thanh tin hi¢u di¢n
ap, nghia 1a moi dich chuyén 0,001 cta dong hé so thanh
mot chu ky tin hiéu sin. Bién tin hiéu dién ap thanh tin hiéu
dém. B d€m s€ thuc hién phép dém tung chu ky tin hiéu.
Nhu vay, néu dong ho dich chuyén 0,00 1mm thi bd dém sé€
nhay mét don vi dem.

D¢ tin hi¢u di¢n 4p chuyén thanh tin hi¢u dém, ta cn
phéi chuyén d6i tin hi¢u dién ap thanh tin hiéu xung. B
dém duogc thiet ké dya trén co s dém sudn xung. Moi mét
chu ky tin hi€u sé chi c6 mdt thoi diém xung 1én do do viéc
dém xung s€ khong bi 16i trong cung mot chu ky.

Tin hiéu thu nhan duoc s& chuyén truc tiép vao file
Excel. Tai day, ching ta cé thé tinh toan sai léch do tron
bang cach viét cac chuong trinh xu 1y so li¢u.

2.3. Lip rdp, ché tao thiét bi

V6i cac thong s6 ctia hé théng co khi va hé thong thu
nhén dir 1i€u da thiét ke; tién hanh lap rap, ché tao cac phan
tir tao thanh thiét bi nhu Hinh 9.
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Hinh 9. Thiét bi do dg tron dwoc ché tao

Dé hiéu chinh thiét bi sau khi ché tao, sit dung vong bac
chuin ¢50 va do thir vong bac nay.

Nhan dinh réng,

- Néu két cdu quay dinh tdm khong tét, vong bac chuan
tron tuyét déi thi s6 liéu do nhan dugc s& gidng nhau vé chu
ky. Nhung 1éch pha nhau theo vj tri goc xé dich cua vong bi.

- Néu két cau quay dinh tam khong tbt, vong bac chuan
bi méo thi chu ky va bién d6 ciia s6 do bién thién bat ky
khong giéng nhau va ciing khong tring nhau.

- Néu két cau quay dinh tam t6t, chu ky va do bién thién
ban kinh sau cac lan do tring nhau, chinh 14 sai 1éch do tron.
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Hinh 10. Két qua do dg tron thé hién trén Matlab

3. Két qua va ban luian
D3 thiét ké, ché tao thanh cong thiét bi do sai 1éch do
tron véi kich thudc duong kinh trung binh (<100), khoi

luong 10kg, d6 chinh xac do 1um.

Thiét bi da hoat dong chinh xac, dit liéu truyén vé may

tinh, phan mém tinh toan va hién thi két qua do hoat dong tot.

_ Nghién clru da gop phin khang dinh kha ndng c6 thé
lé}p rap, ché tao cac lﬁoai thiét bi do chinh xac véi gié thanh
rat canh tranh, c6 thé str dung tai cic co so san xuat co khi
cling nhu cac phc‘)ng thi nghiém do ludng.

Tuy nhién, can hoan thién thiét bi hon vé kha nang dinh
tdm cao cua cac chau kep sau mot thoi gian st dung, van
dé rung dong cuia thlet bi trong qua trinh do, anh huong cua
viéc ga dat chi t1et (dac biét 1a chi tiét dai) dén két qua do,
cac giai phap dé 6n dinh tin hiéu, loai trir nhidu va sai sb
trong qua trinh do.
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