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TOM TAT

Noi dung bai bao phan tich cac logi trang 1 thai tlep xiic khi lap rap cac tryc bién dang profile
va trinh bay phwong phap xac dinh vi i diém tiép xiic bang tin hiéu ddu ra cia cam bién moment
lu*c Phuwong phap nay, dp dung tmh tién va xoay hé truc toa do trong khéng gian dé xdc dinh cdc
moz lién hé gitra lywc va moment xodn xay ra trong qua trinh ldp rap. Tir d6, xdc dinh vi tri cac diém
tiép xiic. Qua trinh nghién ciru bao gom Iy thuyét va thuc nghiém dé dwa ra duoc két qua.

Tir khéa: Ldp rdp bang Robot; Chi tiét bién dang profile; Trinh tw lap rap; Diém tiép xiic;
Cam bien moment luc.

ABSTRACT

In the article, the analysis of the classification of contacts for profile connections is also
considered, we will also consider the issue of determining the position of the point of contact with
one-point contact of profile parts based on the output signals from the force-torque sensor. Using the
method of transfer and rotation of coordinates in space, we obtain the equations for the relationship
of forces and moments measured by the sensor, with the parameters that determine the position of
the contact point of the parts. A physical experiment of the installation with a robot is carried out
and the consistency of the analytical model and the experimental results is discussed.

Keywords: Robotic assembly; Profile parts; Assembly sequence; Single-point contact;
Force-torque sensor.

1. PAT VAN PE

Trong bét ki qué trinh Idp rap nao, diéu
quan trong nhat 1a xac dinh vi tri cua cac chi
tiét, tir 40, tién hanh lap rap dé dam bao do léch
clia cac vi tri i nhé dé qua trinh dién ra thanh
cong. Néu khong tinh toan hop 1y cac goc 1éch

nay dé didu chinh thi trong qua trinh lap rap s&
khién cac thiét bi may méc bi hu hong. Vi du,
khi 1ap rap mot tryc hinh vudng vao 18, dau tién
ctia qua trinh lap réap, truc tiép can 6ng va tiép
xtc v6i bé mit cua dng, dé tinh toan cac goc
1énh can phai xac dinh vi tri tiép xtic. Qua trinh
xac dinh vi tri diém tiép xuc nay dugc st dung
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trong trudng hop khi tién hanh lap rap, vi tri
cua truc bi sai va can tim vi tri truc maéi dé tiép
tuc qua trinh lap rap.

2. PHAN LOAI CAC TRANG THAI TIEP
XuUcC

Qué trinh xac dinh hanh trinh dé lap
truc profile vao 15 bat dau bang viéc liét ké mot
tap hop cac trang thai tiép xtic co thé xdy ra.
Tir d6, co thé xay dung duoc chudi cac trang
thai tiép xtc lién tiép tir trang théi tiép xuc ban
dau dén trang thai cudi cung. Co thé thiy ring,
tap hop céac trang thai tiép xtc ti 1& thuan voi
do phuc tap cia hinh dang truc profile. Hinh
1, md ta tap hop cac trang thai tiép xuc xay ra
trong qua trinh lap rap 2 chi tiét c6 bién dang
profile. Trong tap hop nay co 2 trang thai khong
on dinh, chung chi dugc xem nhu la trang thai
trung gian gilta cdc qué trinh khac [1]. Hai
trang thai tiép xtc “dinh-dinh” va “dinh-canh”
duogc xem nhu 1a cac trang thai trung gian trong
qua trinh lip rap.
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a) “Pinh - dinh”;

b) “Dinh-canh”;

c) “Dinh-mat”;

d) “Canh-canh’;

e) “Canh-mat”;

) “Mat mat”.

Hinh 1. Cdc trang thdi tiép xiic khdc nhau trong
qud trinh lap rdp

3. MO HINH TOAN HQC XAC DINH VI
TRi PIEM TIEP XUC KHI TRUC TIEP
XUC TREN BE MAT

Quy trinh ldp rap cua truc bién dang
Profile c6 thé duoc chia thanh 6 giai doan (hinh
2): 1 - Van chuyén cac chi tiét dugc ghép dén
vi tri 1ap rap; 2 - Trang thai tiép xtc dinh va mat
“e-f” (Pinh cua truc tiép xtic v&i bé mat cua 16);
3 - Trang thai tiép xtic canh — canh “e-¢” (Canh
mat bén dudi cua truc tiép xuc voi canh bén
trong cua 18); 4 - Mit bén cia truc tiép xuc véi
canh bén trong cuia 16 (e-f); 5- Hoan thanh viéc
lap rap.

s
“ o

Hinh 2. So' d6 qud trinh ldp rdp truc bién dang
Profile 4 mat

Qua trinh ldp rap tu dong cac két ndi
bién dang c6 thé dugc coi 1a mot chudi thay doi
cac trang thai tiép xuc, dugc goi la cac giai doan
ctia hoat dong 1ap rap. Khi bt diu qua trinh lip
rap, truc tiép can 16 doc theo mot duong duoc
lap trinh va tiép xuc voi bé mat 6ng 16t. Tiép
theo, truc di qua cac trang thai tiép xuc khac
nhau va tién hanh lap rap cho dén khi hoan tat.
Hinh 3, mo ta phan luc tac dung 1én diém tiép
xuc va cac gia tri goc léch a, B cho phép xac
dinh vi tri diém tiép xuc A. A 1a diém tiép xuc
giira truc va bé mit cua 19.
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Hinh 3. So dé luc tdc dung lén dé mdt ciia chi tiét

Pé xac dinh dai luong a, B co thé st
dung phuong phap dich chuyén va quay hé
tryc toa do trong khong gian 3 chiéu bang cach
chuyén d6i hé toa do lién két v6i diém tiép xuc
sang h¢ toa d) cuia cam bién mo-men xodn.
Hé toa do cua cam bién va éng boc (chi tiét
lién két) trung nhau (Hinh 4). T4c gia Simakov
A.L.[3] cling 4p dung phuong phap twong tur dé
xéc dinh vi tri diém tiép xuc d6i véi truong hop
lap rap truc hinh tru.

Ta co: OX Y Z

07070
O X Y 7 — Hé toa d0 cua cam bién;
maT” “maT = aaT i * ¢

AX Y Z

AT ATA
N — Phan luc tac dung 1én diém tiép Xuc;

— Hé toa cua Robot;
— Hé toa do cua diém tiép xuc A;

Fos— Luc lap rap (du0’c do bang cam bién);
M M M — Moment xodn theo truc O XY
Cénh tay
don cia phan lyc N; L— Chiéu dai cua truc; o

uf — Goc léch.

(Duoc do bang cam bién); Xt Y r =

Hinh 4. So dé luc va moment trong hé truc toa do
trong truong hop tiép xuc mot diém

Trinh ty qué trinh bién d6i nhu sau:

oat

B
AX Y, 7, —>O XYZO—>

" (1)
OXYZ—)OXYZ

maT” gar mat

Sau khi bién dbi hé truc AX, Y ,Z lan

AT ATA
luot theo khoang cach L, goc B, a, ta nhan duoc

hé phuong trinh lyc va moment nhu sau:

Fy=N,-cosa—sina-(N, -sin f+N, -cos j)
F,=N,-cosf—N,-sinf
F,=N,-sina+cosa-(N,-sinf+N,-cos )
M,=N,-L-cosa-cosff+N,-L-sinf
M,=-N,-L-cosa-cosf—N,-L-sina-cosf
M,=-N,-L-sinff+N,-L-sina-cosf

2

B1en ddi hé phuong trinh (2) ta thu
dugc moi quan hé gitra moment xodn va goc
Iéch nhu sau:
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MX.(FX -cosa+ F, -sina)

|
|

p= arctan(

—F, -sina -sin f+
+M,.| "

|
|

M, . M,
——-SInao+—=-Cosa
Y Y

F,-cos f+F,-cosa-sin B

—F, -sina-cos ff —

)

|

Giai hé phuong trinh (3), ta thu dugc
vi tri ciia diém tiép xuc (goc léch va toa do cua
diém ti€p xuc).

+M,. )
F,-sin B+ F,-cosa-cos 8

4. THIi NGHIEM

Thi nghiém dugc thuc hién béng cach
su dung Robot cong nghiép ABB IRB-140 véi
bo diéu khién IRC5 duoc trang bi gripper khi
nén va cam bién luc moment. Truc dugc gitr
bang gripper khi nén (2), dng dugc ga trén
thiét bi ga (4). Tin hiéu dau ra tir cam bién luc
moment dugc ghi lai bang may tinh ca nhan (5)
(Hinh 5).

Hinh 5. M6 hinh thi nghiém nghién ciru qua trinh
twe dong héa ldp rdp truc bién dang Profile:

1) Robot cong nghiép ABB IRB 140; 2) Gripper;

3) Chi tiét thi nghiém; 4) Thiét bi gd, 5) May tinh.

Qua trinh thuc nghiém duoc tién hanh
nhu sau: Truc dugc gripper kep va diéu khién
di xuéng véi nhidu do sau khac nhau. Trong
qué trinh lap rap, gia tri lyc va moment duoc
ghi lai va luu vao may tinh ca nhan.

Bdng 1. Két qua thie nghiém:

Fx Fy Fz Mx My Mz a p
I -3,05 -1,74 -28,5 0,42 -0,80 0 11,9 6,33
11 1,96 -2,58 -26.,9 0,74 0,42 0 9,47 -15.5
111 2,35 2,41 -32,1 -0,55 0,57 0 -13 -12,6
v -3,23 1,22 -29.,6 -0,2 -0,81 0 -31, 8,36

Khi tryc tiép xtic v6i bé mat ciia dng 16t
(Hinh 6), thu duoc tin hi¢u lyc va moment tir

cam bién. Tur do, c6 thé xac dinh dugc vi tri cua
diém tiép xuc theo hé phuong trinh (3).
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Hinh 6. Thay doi ciia moment tai diém tiép xiic
trong 4 vung khac nhau

Két qua thuc nghiém dugc thé hién ¢
bang 1. Thay rang, dau cua moment lyc va do
dugc tir cam bién thay doi theo quy luat.

Khi diém tiép xtic & ving I va III thi ddu
ctia goc léch va moment khac nhau. Khi diém
tiép xac ¢ vung II va IV géc léch va moment
cung dau (Hinh 7).

5. KET LUAN

Noi dung ctia bai bao dé cap dén viéc
phan loai cac trang thai tiép xuc trong qua trinh
lap rap cac chi tiét bién dang profile va dé xuat
trinh ty lap rap cac chi tiét.

L

Hinh 7. Biéu thi dau ciia goc léch a, p va moment
M, M trong cdc vung tiep xuc

Dé xuét sir dung phuong phap dich
chuyén va quay hé truc toa do theo cac goc
quay khac nhau dé xac dinh vi tri cua diém tiép
xuc khi truc tiép xtc vGi bé mit cia éng boc.
Két quéa ctia thuc nghiém cho thay mdi lién hé
ctia moment va goc 1éch trong cac ving tiép
xtc khac nhau. Két qua nghién ctru cho phép
tinh toan va xac dinh cac diém tiép xtc ban dau
dé tién hanh xay dung mo hinh toan hoc cua
cac trang thai tiép xtc khac trong toan bo qua
trinh 1ap rap. <
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