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TOM TAT

Bai bdo dé cdp dén viéc tw dong hoa khau ldp rdp phan khung héng ciia thing xe tai mui
bat Kia K3000S. Hién tai khdu ldp rap nay van dwgc thue hién thii cong béi nhu’ng nguoi cong
nhén ¢ nha mdy Thaco. Chiing t6i dé xudt mét phiwong an ty dong tir khau ldap rdp cac thanh
kim loal lai v&i nhau dé tao ra phan khung, dén viéc gdp tam inox ddp séng, va cuéi ciing la han
bdm tam inox dinh vao phan khung dé ra phan khung héng hoan chinh ciia xe tdi Kia K3000S.
Bén canﬁ thiét ke co khi, phan mach dién ciing duoc xem xét dé hé thong co thé van hanh chinh
xac va on dinh. Toan b¢ thiét ké duoc kiem chirng bang phan mém mo phong chuyén dung cho
cdc robot cong nghiép.

Tir khéa: Han bam, han dwong, robot, ddy chuyén tw dong, xe tai mui bat K3000S.
ABSTRACT

This paper addresses an automatic assembly system for the lateral part of Kia K3000S
truck bed. This assembly procedure is still done manually by workers in Thaco company. In this
paper, the authors suggest an automation solution from assembling metal bars to grasping inox
plate and finally welding the inox plate into metal bars. Besides designing mechanical parts,
electric circuits are also considered so that the system can work accurately and stably. The idea

is verified by professional simulation software for industrial robots.

Key words: Spot welding, path welding, robot, automatic system, truck K3000S.

1. GIOI THIEU

Xe tai mui bat Kia K3000S 1a mdt trong
nhimng dong xe tai phd bién nhit & Viét Nam
ngdy nay va duoc san xuit boi cong ty Thaco
Truong Hai. Thung xe tai mui bat Kia K3000S
gdm ba phan chinh 13 phan than, phan hong va
phan mui. Phan than cua thung xe 12 bo phan
quan trong nhat ciia thung xe, no két ndi gam
xe va thung xe, la phﬁn chiu luc chinh cua
thung xe. Phan hong ctia thung xe 1 phan che
chan bén hong cua thung xe. Phian mui cua
thung xe 1a mot tam vai bat che chin toan bd
phia trén cua thung xe.

Trong bai bao nay s€ tap trung vao viéc
ché tao phﬁn hong cua thung xe. Hién tai bd
phan 1ap rap va ché tao phan hong cua thung
xe & cong ty Truong Hai hoan toan dya vao
stic ngudi. Cong doan nay gom 4 khau va

sir dung tong cong 9 cong nhan cho toan bd
day chuyén. Tai khau mot, cac cong nhan bé
cac thanh kim loai dé ldp rap thanh cai suon
ctia phan hong cua thung xe. Sau khi dua vao
dang vi tri va thyc hién ga dat, cac cong nhan
tién hanh han MIG dé gan céc thanh d6 lai véi
nhau. Coéng viéc nay can 3 cong nhan. Hinh 1
thé hién khau lp rap cai suon cta phan khung
hong. Tai khau hai, 2 cong nhan s& dat tim kim
loai bang inox 1én phan khung vira chuyén dén
tor khau mgt & dung vi tri thich hop. Tai khau
ba, 2 cong nhan cam 2 sung han bdm dé han
dinh tim kim loai vao cai suon ctia phan hong
xe. Hinh 2 thé hién hoat dong han bam cua
cong nhan. Tai khau bon, 2 cong nhan s& kiém
tra lan cudi truéce khi chuyén thanh pham cho
bo phan khac.
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Hinh 2. Khau han bam khung hong

Viéc san xudt phan khung hong cua
thung xe van con dung stc nguoi 1a chu
yéu. Vi viy ning sudt ctia nha may hién tai
s& khong cao. Trung binh mdi san pham thi
ngudi cong nhan ¢ bo phan han bam phai han
khoang 100 diém. Trong mot ngdy thi toan bd
day chuyén san xuat dugc khoang 40-50 thanh
pham. Theo thoi gian thi ngudi cong nhan sé
moi mét ddn dén cac mbi han va viée lap rap
khong con chinh xac nira. Pidu nay dan dén
chat lugng san pham khong dong déu.

Véi muc dich nang cao ning sut va
chat luong san pham, bai bao nay tip trung
vao viéc dé xuat phuong an ty dong hoa hoan
toan cho cong doan san xuat phan khung hong
cua thung xe tai mui bat Kia K3000S. Muc 2
s& trinh bay y tuong thiét ké so bo cho toan
bd day chuyén. Muc 3 s& tién hanh thiét ké
chi tiét cho timg khau. Muc 4 tién hanh tinh
toan dong hoc cho cac robot s dung trong
day chuyén. Muc 5 thiét ké phan diéu khién
cho toan bo hé thdng. Muc 6 trinh bay két qua
mo phong hoat dong ciia toan bd day chuyén.
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2. THIET KE SO BQO TOAN BO DAY

CHUYEN

Dé o thé van chuyén san pham giira cac
khau nhom dé nghi st dung bang tai. Tir d6
viée bd tri robot s& xoay quanh vj tri ciia bing
tai dé thoa man yéu cau lam viéc.
2.1. Théng s ciia phan khung hong

Kich thudc khung phan hong cua thing
xe tai Kia K3000S la 3400mm x 960mm x
40mm dugc thé hién trong hinh 3. Phan khung
dugc 1ap rap tir cac thanh thép éng vudéng ma
kém 40mm x 40mm, day 3.5mm, khdi luong
riéng 1a 3.93kg/m. TAm chan dugc lam tur
inox, c6 hinh dap séng, bé day 0.5mm. Khbi
luong toan bo san pham 1a 75 kg.
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Hinh 3. Kich thuéc khung phan héng thing
xe tai Kia K30008

2.2. Heé théng van chuyén khung hong

Nhom str dung mot b nang dé dat san
pham 18n d6 va mot bing tai dé di chuyén bo
nang va san pham dén cac khau thich hop. Bo
nang dugc thiét ké dé tang kha nang lam viéc
cua hé théng thong qua viéc thém vao mot bac
tu do dé c6 thé 1ap trinh cho hé théng bang
tai. TAm trén caa bo nang dugc st dung dé
mang san pham, tim dudi duoc thiét ké dé c6
thé gin truc tiép véi bang tai. Co céu nang
ha dugc thuc hién nho hé théng xy lanh dién
co cho phép thuc hién voi tdc d6 cao va tai
16n. Hinh 4 thé hién hinh anh cta bd nang
(Flex-Lifter) ma nhom chon dé sir dung trong
hé thong. Pay la san phan cua hing ABB c¢6
kich thuéc tong thé 1a 1900mm x 660mm x
320mm, khéi lwgng 750kg, kha ning tai tdi
da 600kg, chiéu dai hanh trinh 600mm, tc do
nang ha 100 mm/s. V6i kha nang tai nay, bo
nang hoan toan dap tng dugc yéu cau cua bai
toan vi khoéi lwong cua toan bd phan khung
hong chi 1a 75kg.
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Hinh 5. Bang tai Flex Track IRB 501-66

Hé théng bang tai ma nhom chon sir
dung la Flex Track IRB 501-66 ctia hang ABB
dugc thé hién trong hinh 5. Kha ning tai cta
bang tai 1a 900kg nén hoan toan dép ung yéu
cau bai toan. Chiéu dai bang tai khong gidi
han va ta c6 thé lgya chon sau khi da lép dat
vi tri cia robot va cac hé théng dd ga. Tbc do
ctia bang tai 1a 1.5m/s va kha ning gia toc 1a
1.5m/s?.

2.3. B tri robot trén diy chuyén tw dong

Theo thiét ké ctia nhom, hé thong lap
rap va han ty dong phan khung héng cua
thung xe tai mui bat Kia K3000S s& gom 7
robot sip xép & hai bén biang tai va duoc chia
lam 3 khau hoat dong. Khau mot 1a khau lép
rap va ché tao khung. Khau nay gom 2 robot
gip cac thanh thép dng dé lap rap thanh cai
suon khung va dugc dat trén mot hé théng ban
ga. Sau d6 2 robot han sé& tién hanh han c6
dinh cai suon khung. Khau hai 1a khau gip
tam inox dap song. O khau nay, nhém st dung
1 robot gap tdm inox dé dat 1én trén cai suon
khung. Khau ba 13 khau han bAm hoan thanh
khung. Khau nay gém 2 robot mang sung han
c6 nhiém vy han bém tAm inox vao cai suon
khung dé ra san pham hoan chinh.

3. THIETKE CO KHIi CHI TIET CHO

TUNG KHAU

Muc nay mé ta thiét ké co khi chi tiét
cho tirng khau cua day chuyén lap rap va han
tu dong phan khung hong cua thung xe tai mui
bat Kia K3000S.

3.1. Lip rap suwon ciia phan khung hong

Vi yéu cau ban dau rang cac thanh thép
can thiét cho viéc ldp rap phan khung hong
dd co sin va ndm & phia bén phai cia bing
tai, nhom sé& tién hanh thiét ké cac thanh phan
con lai cua khau nhu hé théng ban ga dinh vi,
robot gip va robot han. Hé thong ban ga dinh
vi s€ dugc dat doc theo bang tai va cung phia
v6i cac thanh thép. Tir kich thude san pham,
nhom chon kich thudc cta hé thong ban ga 1a
3920mm x 1380mm dé c6 thé dat vira du céi
khung 1én ban g4 ma vén c¢ thé dinh vi chinh
xac dugc.

Dé ¢6 thé dinh vi cac thanh thép 1én
ban ga va tao thuan loi cho vi¢c han tiép theo,
nhom su dung xy lanh quay CLR cua hang
Festo dé ¢ dinh cac thanh theo chiéu thang
dung va xy lanh DFM dé cb dinh cac thanh
theo phuong ngang. Luc kép cua xy lanh co
thé 1én dén t6i da 10kg, dam bao cho qua trinh
hoat dong. Pé co thé xoay ban ga nham phuc
vu cho viéc han nhiing diém khuat, nhom st
dung robot xoay IRBP L300 v6i kha nang tai
300 kg.

Pé co thé gip cac thanh thép va dat
chung 1én ban ga, nhém sur dung 2 robot dat
& hai dau cta ban ga. Vé6i vi tri lap dat yéu
cau robot phai c6 tim v6i 1a 2m va robot phai
c¢6 kha niang gip duogc vat 75kg. Do d6 nhom
chon robot IRB6640 c6 kha nang tai 130kg va
tam voi 3.2m. Dé gap vat nhoém sir dung tay
giap 2-Finger Parallel Gripper JGP cua hang
Schunk. Véi luc kep co6 thé 1én dén 2000N nén
hoan toan dap tmg duogc yéu cau.

Véi vi tri ban gé da dugc lua chon ta
can dit robot han & bén canh hé théng ban ga.
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Tam hoat dong cta robot phai di dé vuon téi
cac diém can han trén ban gi. Vi vy nhom
nghién ctru lya chon robot IRB1600 véi tam
v6i 1.45m cho nhiém vu han nay. Sing han
ma nhém Iya chon la ABIROB A500 duogc
lam nguoi bang khi, chu ky 100%, dong t6i
400A vé6i hdn hop khi bao vé. Ngudn cho stung
han 12 ngudn Aristo Mig 5000i va bo cap day
Aristo RoboFeed 3004w ELP.

3.2. Gip tAm inox

Sau khi hoan thanh suon cua khung
héng, bang tai s& dua dén khau hai dé tién
hanh gip tdm inox dap song dit 1én suon
khung. Nhom tiép tuc st dung mot robot
IRB6640 cho nhiém vu gép vi tam hoat dong
rong, hoat dong trong pham vi 3.2m. Robot
IRB6640 dugc dat ngay sau khau mot va tAm
inox dap song dugc dat ¢ bén hong bang tai.
Dé gap tAm inox dap séng kich thudc 3400mm
X 960mm, bé day 0.5mm nhom quyét dinh lya
chon phuong an su dung giac hut chan khong.
Day la cong cu dung dé boc di vat liéu, 1a loai
tay gap va tha rat tién loi trong viéc lap dat va
st dung.

Tay gap ma nhom sir dung dugc thé
hién trong hinh 6 c6 trong lugng 1a 75kg, c6
kha niang gip duoc vat ti da 15kg. Ving diéu
khién chan khong duoc chia l[am 10 khu, cac
ray chan khong c6 thé diéu chinh duoc dé phu
hop vé6i nhiéu tng dung.

Hinh 6. Tay gdp gidc hit chan khéng
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Electrode
Holder

Hinh 7. Sting han bam Flex Gun logi X

3.3. Khéu 3: Han bAm tam inox vao khung

Sau khi hoan tit viéc gip tAm inox dap
song dat 1én suon khung thi bang tai sé dua
ca hai dén khau ba d¢ tién hanh han bdm tam
inox vao suon khung. Dé c6 thé han bam
duoc toan bo ph'?m khung, nhom chon robot
IRB6640 voi pham vi hoat dong rong. Vi tri
dat robot ndm & hai bén bang tai. Sung han
bAm ma nhom lya chon 1a sung Flex Gun loai
X véi chiéu sau 1a 977mm va luc tac dung tdi
da 1a 3710N. Nhom sir dung hé théng dinh vi
chuyén dung FlexPLP cua hang ABB cho viéc
ga dat. Pay 1a hé thong dinh vi c6 kha ning
1ap trinh dugc theo 3 truc X, Y, va Z. bé ¢6
thé dinh vi chinh x4c cho phan khung héng
cua thung xe nhom st dung thém mot bo phan
duoc gén chat tai mat trén cua truc PLP théng
dung. Phan mat phang tiép xtc voi mat trén
cua truc théng dung duoc khoan 8 16 dé dinh
Vi.

4. TINH TOAN PONG HQOC ROBOT

Phan nay nhom s& trinh bay phan tinh
toan dong hoc cho cac robot str dung trong bai
bao. Toan bo hé théng nhém sir dung hai loai
robot 1a robot IRB6640 va robot IRB1600.
Tuy nhién céu hinh ctia 2 loai robot nay la
gidng nhau, chi khac nhau vé kich thuéc va vi
tri twong ddi gitra cac khau. O day nhom chi
trinh bay két qua tinh toan cho robot IRB6640.
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Bing 1. Théng sé bang DH ciia robot IRB6640

i o |a (mm)| d (mm) 0.

1| 90° 320 725 | 9,
2 0° 1280 0| 0,
3 | 90° 200 0] 0,
4 | 90° 0 1142 | 6,
5 | -90° 0 0] 0
6 0° 0 200 | 6,

Thong qua bang DH chung ta c6 thé tinh

i-1
dugc cdc ma trdn con 7 va tir do chung ta
tinh dugc ma tran thé hién mdi quan hé gura
dau cong tic cua robot va hé toa do gbc cd

dinh cua robot thong qua phuong trinh sau

nnnsssaava

z9Px2 0y

Trong do:

a_1a cac thanh phan chi huéng cua dau cong

tac so voi1 hé toa do géc cua robot va phu
thudc vao gid tri cac goc quay va chiéu dai cac
khau cua robot.
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Vi tri cua khau tac dong cudi duge thé
hién thong qua cac phuong trinh sau:

P, =¢ (a1 t+a,c, +a;cy +d4sz3)

+dc,C5855 — 85 (8,5, +€,6,03) (10)
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Khi biét trude vi tri va hudng cua dau
tac dong cudi clia robot chiing ta hoan toan c6
thé tinh nguoc trd lai gi tri cac goc cua robot.
Trong phan nay, ching t6i diéu khién robot
theo phuong phap diém t6i diém nén viéc tinh
toan bai toan dong hoc ngugc 1a khong nhiéu.

5. THIET KE PHAN PIEU KHIEN

CHO HE THONG

Phéan nay trinh bay phan thiét ké mach
dién va diéu khién cho toan bo day chuyén.
5.1. B diéu khién IRC5

Trong bai bao nay chung téi st dung
bd diéu khién IRC5 1a bo diéu khién chuyén
dung cho robot cong nghiép do hang ABB
cung cap. B diéu khién nay gém 2 module:
module driver va module diéu khién. Mdi bd
IRCS c6 thé diéu khién tbi da 4 robot khac
nhau. Giao tiép giita cac bo diéu khién IRC5
1a cac mang giao tiép cong nghiép, trong d6
DeviceNet 1a mang truyén thong cong nghiép
dugc sir dung pho bién nhat.

5.2. Hé thong diéu khién toan bd daiy

chuyén

Hé thong diéu khién ctia chung t6i gdbm
4 ti diéu khién IRC5. Tu IRCS thir 1 ding
dé diéu khién 2 robot gép khung trong khau
mot, bing tai ctia hé thdng, va bd nang khung
Flex lifter. Tu IRCS tha 2 dung dé diéu khién
2 robot han trong khau m¢t va mot robot xoay
h¢ thong ban ga trong khau mot. Tu IRCS
thtr 3 di€u khién robot gap tam kim loai trong
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khau hai va 2 robot han bim trong khau ba.
Ta IRC5 thtr 4 diéu khién hé théng do ga cho
cong doan han bam gdom 4 chan dinh vi theo
3 truc X-Y-Z trong khau ba. Cac tu dién giao
tiép v6i nhau boi mang truyén thong cong
nghi€p DeviceNet. Nhom st dung mdt may
tinh PC dé giam sat toan bo diy chuyén. Cac
cam bién tin hiéu cho biét két thiic mot cong
doan cling duoc ndi vao mang nay. So dd nbi
day dugc thé hién trong hinh 8.

B sung hinh s 8 cua bai bao:

DeviceNet

PC
Computer

1/0
Sensors

Hinh 8. So' do6 néi ddy toan bé hé thong

5.3. Luu db gidi thujt

Luu d6 giai thuat ciia hé thong duoc thé
hién trong hinh 9. Pau tién, may tinh PC kiém
tra xem c6 thanh kim loai trén gia khong, néu
c¢6 thi 2 robot gap s& bat dau lam nhiém vu
gip thanh kim loai dé lap rap thanh khung.
Sau khi hoan thanh phan lip ghép thi cac
xylanh kep s€ duoc diéu khién dé kep chat cac
thanh. Tiép dén 2 robot han 1am nhiém vu han
¢ dinh céc thanh dé tao khung. Sau khi han
xong phan trén thi tién hanh xoay ban ga va
tiép tuc han phan bén dudi. Sau khi han xong
thi sir dung robot gap thir 2 dé gip toan bd
khung 1én Flex Lifter va bang tai s& di chuyén
khung dén khau hai. O khau hai str dung robot
gip tam inox dap song dat 1én khung. Sau khi
gip xong thi bing tai van chuyén ca khung
va tAp inox dén khau ba. Tai khau 3 hé thong
dinh vi s& duoc diéu khién dé kep chat khung.
Ké d6 2 robot han bim sé& tién hanh han bam
tAm kim loai vao khung dé ra thanh pham cudi
cung. Chu ky ctr thé 1ap di 1ap lai cho dén khi
c6 lénh dung.
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Hoan thanh khéiu 1

Hoan thanh khau 2

{

Hoan thanh khau 3

Hinh 9. Luu do gidi thudt

6. KET QUA MO PHONG TOAN BQ

DAY CHUYEN

Phan nay trinh bay két qua moé phong
hoat dong cua toan bd hé théng. Nhoém st
dung phan mém Robot Studio ctia hing ABB
dé mo phong hoat dong cua diy chuyén. Pay
1a phan mém chuyén dung gitp chiing ta kiém
tra cac phuong an st dung robot ciia hang
ABB. Code chuong trinh mé phong co thé d6
trire tiép xudng robot that ma khong can phai
thay doi hay chinh sira thém. Hinh 10 thé hién
mot vai vi tri hoat dong cua khau mot, bao
gdm 2 robot gip thanh, 2 robot han cb dinh
khung, mot hé théng ban ga dé xoay khung.
Hinh 11 thé hién vi tri hoat dong cta khau gap
tam inox dap song. Hinh 12 thé hién vi tri clia
khau ba han bAm. Két qua mo phong cho thay
hé thng hoat dong tét va da kiém chimg duoc
giai thut dé ra cho khau tw dong hoa viée lap
rap va han bam phan khung hong cua thing xe
tai Kia K3000S.
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(d) Robot han mat dudi cua khung
Hinh 10. Mot vaivi tri hoat dong cua khau mot

7.  KET LUAN

Bai bao trinh bay mot thiét ké sir dung
robot cong nghiép dé tu dong hoa toan bd qua
trinh 1ap rap va han bdm ty dong phan khung
hong cua thung xe tai mui bat Kia K3000S.
Mot hé théng gém 7 robot duogc st dung va
c6 kha nang ty dong cao. Thiét ké duoc kiém
ching bang két qua moé phong cho thiy hé
thong hoat dong tbt. Bai bao da gop phan quan
trong trong viéc tu dong hoa cong doan san
xudt 6 to tai mui bat Kia K3000S ¢ cong ty
Truong Hai.

~f

Hinh 11.Hinh anh khdu hai

it

Hinh 12. Hinh anh khau ba

LOI CAM ON

Nghién ctru nay duogc tai trg boi Pai hoc
Qudc gia Thanh phd H6 Chi Minh (PHQG-
HCM) trong khuén kho dé tai ma sé C2014-
20-28.
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