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TS NGUYEN TRONG DOANH
Truong Pai hoc Bach khoa Ha Nbi

KS TRAN VAN DIEN
Trung tam M4y gia t6c 30MeV
Bénh vién Trung uong Quan déi 10&

Do chinh xac I13p cta robot thudng bi anh hudng bdi cac bién qua trinh van hanh nhu:
toc dd, tai trong, nhiét do... Nghién ciiu nay tap trung khdo sat anh hudéng cia toc dd
va tai trong & diém tac dong cudi cha robot t6i dd chinh xac Idp. K&t qua nghién ciu
chi ra réng, toc do va tai trong trong qué trinh 1am viéc c6 anh huéng dang ké t6i do
chinh xac 13p ctia robot Staubli-TX40 6 bac tu do, ddc biét khi robot mang tai va chay
vdi toc dd cao. Trong dai toc dd tir 20% dén 60%, do chinh xac 13p on dinh va hau nhu

khong bi anh hudng ctia tai trong.

Tir khéa: dé chinh xac Idp, robot tx40, tai trong, toc da.

STUDY THE EFFECT OF SPEED AND
DAYLOAD ON THE REPEATABILITY OF ROBOT
STAUBLI-TX40

Summary

The repeatability of robot is often affected by
process variables such as speed, payload,
temperature... This study has investigated how
process variables such as speed of the tool
center and payload affect the repeatability.
The results of the study show that: Speed and
payload affect significantly the repeatability

of six-degree robot Staubli-TX40, especially
when it carries weight and runs at high speed.
In the range of speed from 20% to 60%, the
repeatability is stable and hardly affected by

payload.
Keywords: repeatability, robot tx40, payload,
speed.

Hién nay, robot céng nghiép dugc sl dung
trong nhiéu linh vuc: ché tao may, san xuét theo
day chuyén ty dong héa... Tai Trung tam May gia
t6c 30MeV, céc robot dudgc st dung dé thao tac
xU ly cac bia da chi€u xa va chia liéu cac dugc
chat phong xa. Qua trinh chia liéu thuéc phong
xa doi hdi robot phai cé do chinh xac lap cao. Do
chinh xac lap thdp c6 thé gay rui ro dé, vd, phat
tan cac chat phong xa ngoai khu vuc kiém soat.
Vi vay, nghién ctu anh hudng cla cac bién qua
trinh dén do chinh xac lap cua robot la rat can
thiét.

D6 chinh xac 1ap dugc dinh nghia la kha nang
clia robot trd lai vi tri dat dugc trudc doé trong
khéng gian lam viéc clia no. Diéu nay khac véi
do chinh xac, la kha nang robot di t6i mot diém
da chi dinh trong khong gian lam viéc cla robot.
Do chinh xéac l&p va doé chinh xac déu chi thi vé
mat sai s6 cla robot trong qua trinh lam viéc.
Hinh 1 minh hoa vé dé chinh x&ac va dd chinh xac
lap clia robot [1].

Tapchi KHOA HOC

CONGNGHEVIETNAM | V7

S6 14 nam 2013



NGHIEN CUU - TRRO PO

a. Bdchinhxacva dd b
chinh xac lap thap

. Poéchinhxaccao, dd
chinh xdc lap thap
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c. Ddchinhxacthap, do d. Ddchinhxacvadd

chinhxdc lap cao chinh xac lap cap

Hinh 1: tuong quan gida dé chinh xac va dé chinh xdc lap

D6i tugng nghién cuu: do chinh xac lap cla
robot Staubli-TX40 6 bac tu do dang dugc sl dung
tai Trung tam May gia t6c 30MeV dé chia liéu dugc
chéat phéng xa.

Phuong phap nghién cuu: phucng phap thuc
nghiém bao gém viéc thiét k& hé théng do, do va xU
ly s6 liéu thu dudgc theo tiéu chudn ISO 9238 [2].

Phuong phdp do: phuong phap do sai s6 cla
khéi 1ap phuong gan & dau tac dong cudi cla robot
so véi khoi am ban dat ¢6 dinh trong khong gian lam
viéc clia robot (hinh 2) [3].

T

Hinh 2: phuong &n su dung 6 cdm bién 3-2-1

Hé théng do va phdn mém thu thap di liéu: dé
thuc hién do do chinh xac lap cla robot, nhom
nghién clu da thiét k&€ mot mot hé thong do gom:
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gia am ban bd tri cac cdm bién dién ti khong ti€p
xtc LD701-2/5; card ADC-12bits dé chuyén tin hiéu
do dudgc tii cac cam bién vé may tinh; phan mém
didu khién do va thu thap d liéu (hinh 3 va 4).
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GIAO DIEN HE THONG BO DO CHINH XAC LAP
CHO ROBOT TX40
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Hinh 4: vj tri 1dp dat va giao dién phdn mém

Cdc budc tinh toan gia tri do chinh xac lap:

V6iN las6 lan do, vitriyéucaula (X_,Y.,Z.),
vi tri dat dugc la (X.Y.Z)

Trong dé:

X =1

Y =(a+b+c)/3

Z =(d+e)/2
Gia trj trung binh:
o _ 1w w1 —_i N
X_N i:IX’ Y_NZizer Z_N i=1r

Po léch chuén:

L=y(X, - X) +(Y, -V +(Z, - Z)

1

Z_ZNZLII'




Va do lap vitrila: RE=1+3%S, (%)
Két qua va thao luan

Thuc hién do dé chinh xac lap cho robot G céac
diéu kién tai trong la 0 g, 500 g va 1.000 g vdi téc
doé lan lugt 1a 5%, 20%, 40%, 60%, 80% vdi s lan
do tai méi diém lam viéc la N = 20. Hinh 5 trinh bay
k&t qua do dugc vé do chinh xac I&p khi thay déi tai
trong va téc do cla robot.
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Hinh 5: danh hudng cla téc dé va tai trong téi dé chinh xac lap
cla robot TX40
Cac s6 liéu thuc nghiém thu dudc chi ra rang: khi
tang tdc do tir 5% dén 80% thi gia tri RP, tang, diéu
do c6 nghia la do chinh xac lap cla robot gidm; noi
cach khac la co6 sy nghich bién gitia toc dé va do
chinh xac lap.

Khi robot khong mang tai (tai trong 0 g), cho
du t6c do tang lén dén 80% thi gia tri RP,van tang
khéng dang ké va & gia tri thap nhéat so véi trudng
hgp robot cé mang tai (tai trong 500 g va 1.000
g). C6 thé khang dinh rang, robot mang tai trong
cang I6én, téc do cang I6n thi do chinh xac lap cang
giam. Tuy nhién, téc do va tai trong anh hudng tdi
do chinh xac 18p 8 muc do khac nhau. Cu thé 1a: téc
do it Anh hudng téi d6 chinh xac lap khi robot khong
mang tai, khi mang tai va téc dé trong khoang 70-
80% thi do chinh xac lap giam dang ké.
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K&t qua thuc nghiém ciing chi ra réang: do chinh
xac lap tot nhat tuong Ung vdi gia tri RP, = 0,0117
mm khi robot khdng mang tai, tdc do 20% va kém
nhat ting véi RP, = 0,0205 mm khi robot mang tai
500 g, t6c do 80%. Trong dai téc do ti 20% dén
60%, dd chinh xac l&p 6n dinh va hau nhu khoéng
bi &nh hudng cua tai trong. Vi vay, dé dam bao do
chinh xac 1ap cao nhat nén dat robot lam viéc & toc
doé tli 20% dén 60%.

Toc do va tai trong trong qua trinh lam viéc cé
anh hudng dang ké t6i do chinh xac 1ap cla robot
Staubli-TX40 6 bac tu do, dac biét khi robot mang
tai va chay v6i téc do cao. Khi tang tai trong va
tang t6c do cao khodng 80% thi do chinh xac lap
cla robot gidm. Trong dai toc do ti 20% dén 60%,
doé chinh x&c 1ap 6n dinh va hau nhu khéng bi anh
hudng cla tai trong.

Hé thong do dugc sl dung trong nghién ctiu nay
c6 thé sl dung dé do do chinh xac 1ap cla nhiéu
loai robot khac nhau. K&t qua cla nghién cliu nay
cho phép t6i uu van hanh robot chia liéu dugc chat
phdng xa tai Trung tam May gia toc 30MeV =
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