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TW DPONG XAC BINH HINH DANG, KiCH THUO'C KHUC GO
BANG TIA LASER TRONG DAY CHUYEN XE GO TU PONG

AUTOMATIC DETERMINE THE SHAPE AND SIZE OF THE WOOD BY THE RAY LASER
IN THE AUTOMATIC WOOD SAWING LINE

PGS,TS. Duong Vin Tai', TS. Hoang Son’, KS. Nguyén Quang Vinh?, ThS. Nguyén Vin Trung’®
"Truong Pai hoc Lam nghiép
S Khoa hoc va Cong nghé Pong Nai
Truong Pai hoc Lac Hf)ng

TOM TAT

Bai bdo gidi thiéu tom tat két qua tinh todn thiét ké, ché tao hé théng tr dong xdc dinh hinh
dang, kich thuoc khic g5 dura vao xé bang tia laser trong ddy chuyén xé gé tu déng, thudc dé tai
doc lap ccfp Nha nuée: "Thiét ké, ché tao day chu_vé‘n xé g0 tir déng nang sudt 3-4 m’/h, @0 thanh
pham" md s6: PTPL.CN-10/06. H¢ thong bao gom: Bang tai cdp liéu e dong, hé thong phat va thu

tia laser, chuwong trinh xir Iy tin hié¢u va hién thi ket qua do.

Tir khéa: Do khiic go bang tia laser; Xac dinh kich thudc go bang laser; Ty dong do khiic

g6 bang tia laser:
ABSTRACT

This paper presents the brief results of the design calculations, manufacture the automated
system to determine the shape and size by the laser of the wood that are put into sawing line in the
automatic wood sawing line. Belong to separate project of state level: "Design and manufacture
the automatic wood sawing line with capacity 3-4 m*/h finished wood" code: DTPL.CN-10/06. This
system includes: the automatic feed conveyvor, module of transmitter and receiver of laser beam, the

program of signal processing and measurement results display.
Keywords: Determine of wood by the ray laser; Determine the size of wood by ray laser,

Determine of wood by the ray laser automatically, &
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1. DAT VAN DE

Viét Nam c6 3.900 doanh nghiép ché
bién gb, mbi nam ché bién khoang 8 trigu m®
gd tron dé san xuit ra cc san ph’ém Q(“) moc,
phuc vu nhu ciu trong nuée va xudt khau. Kim
ngach xuit khiu d6 gb nim ~2016 dat 6,7 ty
USD. Khéu x¢ g6 tir khic g6 tron ra van xé
dé tir d6 tao ra cac san phim moc thi chu yég
12 bing cwra vong nim, cua vong dimg déy go
bang thu céng nén ning suit va chit lugng
van xé thép, ty 1€ thanh khi thip. P& ning cao
nang sut, chit lwvong va hiéu qua trong san
xuat d6 moc, nim 2016 B Khoa hoc va Cong
nghé da giao cho Truong Pai hoc Lam Ilghl@}?
thwc hién dé tai Cép Nha nuée: "Thiét ké, ché
tao ddy chuyén xé g tw dong ning sudt 3-4
m*h g6 thinh phim". Trong cong nghé x¢é gd
tw dong thi trudc khi tién hanh xé g5 thi cin
thiét pha1 1ap ban db X€ t6i wu, mubn lap ban
d6 x¢ t6i wru duogc thi cin thibt pha1 xac dinh
hinh dang va kich thuéc khic gd dua vao xé.
Hién nay, ¢ Viét Nam viéc xac dinh hinh dang
va kich thuéc khac gd chi yéu bing thudc mét,
do bing thi cong ting cay mot, nén khong dap
tmg dugc yéu cau xé gb tur dong, dé tai da tién
hanh nghién ctru tinh toan thiét k& ché tao hé
thong tur dong xac dinh hinh dang kich thudc
khéc gb. Bai b4o nay gi6i thiéu két qua tinh
toan, thiét ké ché tao he thong tu dong xac
dinh hinh dang khuc gb bing tia laser trong
day chuyén xé gd tr dong thudc dé tai doc lap
cap Nha nuéc, ma s6: DPTDL.CN-10/06, thuc

hién, he théng nay da dugc img dung vao trong
thuc t& san xuét.

2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Poi twgng va thiét bj nghién ciu

Déi twong nghién ciru 1a hé théng cip
liéu trr dong, hé théng tw dong xac dinh théng

ISSN 0866 - 7056

www.cokhivietham.vn

s ddu vao cho qua trinh 14p ban d xé téi wu,
do dé tai doc 1ap cap nha nudc ma s6: PTDL.
CN-10/06, thiét ké ché tao.

2.2. Phwong phap nghién ciru

Phuong phap nghién ciru dugc str dung
14 4p dung 1y thuyét cam bién va do ludng, img
dung laser trong cam bién, nguyén ly xur 1y tin
hiéu va truyen thdng cong nghiép, ky thuat 1ap
trinh va diéu khién PLC, giao dién giam sat va
hién thi trén HMI.

3. KET QUA VA THAO LUAN
3.1. Co s6 xac dinh dwong kinh khiic g8

Yéu céu ddu vao cua hé thong quet hinh
dang, leh thuéc mit cét ngang khuc g0 1a cac
khuc g6 hinh tru c6 théng sé: Chiéu dai khic
gd xé 1= 4 m, cb dudng kinh bt ky trong
khoang tir 30 cm dén 80 cm. Do vy, phu'orng
an sir dung Laser di duogc ché tao va phd bién
trong cong nghi€p 1a khong kha thi.

Chinh vi vay, de tai s€ giai quyet vén
dé do kich thudc mit cat ngang khiic gb tir y
tuong sau (hinh 1).

Piu phat
A Lascr

Tia Laser

B Pauthu
Laser

Hinh 1: Nguyéfz Iy do duong kinh vt thé tron
bang sir dung Laser
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Nguyén 1y x4c dinh duong kinh cua vét
thé nhu sau:

- Mot vat c6 duong kinh d (thong s6
can xac dinh), dugc chuyén dong theo phuong
ngang v&i vén toc khong doiv(v = const).

- Mot bd thu phét Laser, dau phat it
vi tri A va dau thu dugc dat tai vi tri B.

- Khi vat chura do qua duong thang ndi
hai diém A va B, tia Laser chua bi vat chan, ltc
nay dau thu van thu tin hiéu binh thuong.

- Khi vét cat qua duong thang AB, tia
Laser bi chan, Iuc nay dau thu s€ khong thu
duoc tia sang Laser.

- Khi vat di qua duong thing ndi hai
diém A va B, tia Laser lai khong bi chan, ¢
nay dau thu lai nhan duoc tin hiéu Laser.

- Néu chung ta do duoc khoang thoi
gian tir lfic tia Laser bi mat dén khi tia Laser
lai c6 la t (tirc thoi gian bi mét tin hiéu cua tia
Laser t), thi duong kinh vt can do duoc xdc
dinh theo cong thirc sau:

d=vit (1)

3.2. H¢ thong tu dong cac dinh hinh dang,
kich thwée mit cat ngang khiic g6

a) CAu tao hé thong

Mé hinh céu tao cta hé théng tu dong
xac dinh hinh dang va kich thuéc khic g6
trong hé théng cép liu tu dong duogc thé hién
trén hinh 2.
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Biing 1ai bo
ph(in'liép T

B tho phat B thu phat
Laser | Lascr 4
300 mm

Hinh 2: Cdu tao hé thrjng quét hinh dang, kich
thuodc mdt cat ngang khuc go

b) Nguyén ly hoat ding

Hé théng gébm 5 bo thu phat tia Laser
(hinh 2), trong do bo thu phat Laser 1 va Laser
4 dugce bé tri cach nhau mot khoang ¢6 dinh 300
mm (bing dudng kinh nho nhit cia khuc go
dAu vao hé thong xé tu dong) co chirc ning lay
mau tin hiéu van tdc (hinh 2). Cac cip bd Laser
2, Laser 3 va Laser 4, Laser 5 duoc bd tri theo
hai cédp, dugc gﬁn trén thanh truot voi khoang
cach 1500mm co6 chirc nang xac dinh duong
kinh mit cit ngang cua khuc gd tai 4 diém khac
nhau. Hai thanh truot ¢6 thé dich chuyén trong
ranh truot, do vy cdc vi tri dé xac dinh duong
kinh g6 c6 thé thay ddi tay thudc vao yéu cau
cia vide 1ap ban dd xé va kich thude chiéu dai
ctia cac khuc gd khac nhau.

Vi két céu ctia hé thong quét nhu trén,
khic g s& duoc xéc dinh dudng kinh tai bon diém
khac nhau theo cong thirc (1). Sau khi xac dinh
duoc duong kinh khic gd tai 4 diém khéc nhau,
hinh dang mét cit ngang khiic g6 s& dugc xéc dinh
thoéng qua tinh toan va ndi cac diém bang phan
mém ti déng dé co duoc hinh dang mit ct ngang
ctia khiic go. Hinh 3, mé ta mt cit ngang khiic gd
sau khi di qua hé théng quét Laser.

Hinh 3: Mt cdt ngang khiic g6 sau khi di qua hé

théng quét tia laser
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3.3. H¢ thong thu thap, xir Iy va hién thi dir

liéu

Hé thong thu tin hiéu, xir Iy tin hiéu va
hién thi két qua do dugc mé ta trong so db hinh 4.

Power System

- T T 7] =2avpc [ ]
¥ A |
Laser Sensor == PLC = 1| Center Control
= System
i R85
RS 422
v |
v v
PC HMI

Hinh 4: Hé théng thu thap, xi Iy va hién thi két
qua do

- Hé thdng nguén mot chiéu 24 V
(Power system 24 VDC) ¢6 chic ning cung
cap ngudn mot chiéu nudi h¢ thong cam bién
Laser, man hinh hién thj HMI, cung cip tin
hiéu 24V cho dau ra PLC.,

- Hé théng cam bién Laser dua tin hi¢u
dang ON/OFF (0/24 VDC) vé cic cdng Input
¢ila PLE.

- PLC s& c¢6 2 nhiém vu: Th{ 1, tinh
toan cac duong kinh d], d,, d, va d, cua khuc
g0, sau d6 céac dit liéu vé duorng kmh khue go
s& duogc truyén Ién mady tinh (PC) hodc man
hinh hién thi (HM[) de hién thi hodc tinh toan
ban d6 xé, chuin truyén thong dugc sir dung
la chuén RS422. Thir 2, truyén thong dir liéu
vé cac gia tri vé duong kinh véi hé thong diéu
khién trung tam cua day chuyén xé tu dong,

chuan truyén thong dugc st dung 1a chuén
RS485.

- May tinh (PC) va man hi}]h (HMI) ¢o
chirc néng hién thij cac thong s vé duong kinh
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g6 tai 4 diém do va hinh dang mit cat ngang
khiic gb, hinh 3 mé ta.

3.4. Luu do thut todn tinh toan dwong kinh
khiic g

Luu d6 thuét toan tinh todn dudng kinh
khtc gd duoc thé hién trén hinh 5.

Chucmg trinh xdc dinh dudng kinh
khae go (trinh bay trén hinh 5) véi ciac bude
logic dugc thuc hién theo trinh tu nhu sau:

- Pau ucn PLC goi bo phat xung 1ms,
hong qua dén s6 xung tac dong chunw ta s¢
biét duge thoi g gian tac dong cua cac cong dau
vao (thoi gian tac dong cua timg sensor). Vi
du, thoi gian tac dong cua cam bién Laser khi
vat di qua la 3 ms thi s6 lugng xung thu duoc
trén bo dém couter la 3.

- Néu ¢6 tin hi¢u Reset tir may tmh (M,

= 1), thi PLC s¢ Reset cac viing nhg vé 0 (=
L, = =0;C,= OC—OD—OD~
O,D_OD—OD—OD —OD —OD

= 0) Nguoe lai néu M =0 th[ buorc T.le theo
¢ dugc thuce hién.

-

- Néu Kooy =1 va X”“th 0 thi bo dem C,
hoat dong sau d6 chuyén xuong budc tlep lheo,

nguoc lai C; = 0. Pay la qua trinh lay mau tdc
do.
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Goi b{ phat
xung 1 ms

Dung

C[;=0

C4:0
D|=0
D3=0
Ds=0
D7=0
D-;=0
D=0
D|3=0
D15=0

B dén C,
hoat dong

Y

C,=! C3=0 C=0

l bung

B dém C, Bj dém C, Bj dém C, Bo dém C,
hoat dong hoat dong hoat déng hoat djng

v ! l !
v

43 x C; luu viao D,
43 x C; Iuu vao Dy
43 x C; luu vao Ds
43 x C4 lru vao D4

l

D/Cy luu vao Dy
D3/ Cp luu vao Dy,
Ds/Cy luu vao D3
D+/Cp luu vao D5

v

Dung

Hinh 5. Luu do thugt todn tinh toan dieong kinh khiic go
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-Néu X, = I thi bo @ém C, hoat dong,
ngugc lai C, = 0. Pay la qua trinh tinh thoi
gian khic g0 tai diém thir nhat di qua cam bién
Laser thir 2.

- Néu Xoo=1HHibo dém C, hoat dong,
nguoc lai C, = 0. Pay 1a qua trinh tinh thoi
gian khiic g6 tai diém thi hai di qua cdm bién

Laser thir 3.

- Néu X,= 1 thi bd dém C, hoat dong,
nguoc lai C, = 0. i:)éy la qua trinh tinh thg‘ri
gian khuc g6 tai diém thr 3 di qua cam bién
Laser thir 4.

-Néu X, = 1 thi bo dém C, hoat dong,
nguoc lai C, = 0. Pdy 1a qua trinh tinh thoi
gian khuc go tai diém thir 4 di qua cam bién
Laser thtr 5.

2

- Kich thudce khiic g6 tai diém thir nhat
dugc tinh theo cong thirc (2) va luu va gid tri
luu vao viing nhé D9 cua PLC, kich thudc gb
tai diém thir hai duogc tinh theo cong thirc (3)
va gia tr~i luu vao ving nhé D, ctia PLC, kich
thude go tai diém thir ba duoc tinh theo cong
thire (4), kich thuée gb tai diém thor tu duge
tinh theo cong thirc (5) va luu vao viing nh¢
D, cta ving nh6 D, cua PLC.

B, (), BC, 5. BG B,
Co o Co Co

(5)

3.5. Két qui xdc dinh hinh dang va kich
thuée khie g

Sau khi thiét ké ché tao va thir nghiém
trén mé hinh, xac dinh dugc hinh dang va kich
thude khic gb véi sai s6 +1%, két qua duoc
hién thi trén hinh 6
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CWUONG TRINI DO MIEN THE RO THUGE VA LAP BAN DG KE R0 66

BIEN DANG KHUO GO

Hinh 6: Két qua xdc dinh hinh dang va kich thuéce
khiic go

4. KET LUAN

Da tinh toan thiét ké, ché tao dugc hé
théng tu dong xac dinh hinh dang kich thuérc
khuc gd cho ddy chuyén xé gb tu dong, hé
théng bao gdm: Bing tai cap liéu du dong, hé
thdng quét tia laser, hé thdng thu thip va xu 1y
tin hiéu, chuong trinh tinh toan dudng kinh va
hién thi két qua do, hé thong trén da duoc g
dung trong thuc té san xuat. <
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