CONG NGHE

NGHIEN CUU THIET KE CHE TAO THIET BI CANH BAO AN TOAN
TREN MAY TIEN KHI GIA CONG MAT TRU NGOAI
BANG PHUONG PHAP CHAY DAO DOC

RESEARCH DESIGN AND MANUFACTURING A SAFE DEVICE ON A LATHE MACHINE
FOR EXTERNAL PROCESSING BASED ON LONGITUDINAL FEED

TOMTAT

Hién nay, viéc gla ¢dng cac chi tiét mdy bang phuong phdp tién trén cac méy
tién truyén thong van chiém s6 lugng khong nhd, béi do chat lugng san pham
phu thudc vao trinh @6 tay nghé ciing nhu kinh nghiém cia nguti the. Trong cac
truong hop thuc hién gia cong truc dai, may thuong dugc dat & ché do chay dao
tu dong, néu ngudi thg vi Iy do nao d6 ma vang mat tai vi tri diing may thi tinh
hudng mat an toan rat dé xdy ra. Khi d6, kha ndng ban xe dao sé va dap vao mém
cdp clia méy tién gay ra nhiing nguy hiém dén nguol va thiét bi. V6i Iy do trén,
nhém tac gia dé xudt nghién ciiu va thiét ké thiét bi canh bao an toan trén may
tién trong trudng hop chay dao doc, khi ban xe dao tién gan dén mam cap thi
thiét bi sé thuc hién ché do canh bao sém dé gy su chii ¥ cho nquai the; sau dd,
sé tu dong ngdt ngudn dién ra khoi may, d@m bdo an toan cho nqudi thg va thiét
bi. Thiét bi cdnh bdo an toan trén may tién dam bao dugc tinh gon nhe, dé 13p
dat, dé st dung, khdng gdy khé khan cho ngudi tho khi thuc hién thao tac tién.

Tir khéa: An toan; mdy tién; canh bdo; va dap; thiét bj canh bdo an toan.

ABSTRACT

At present, the machining of machine parts by means of turning on the
traditional lathe is still not large, because the quality of the product depends on
the skill as well as the experience of the mechanic. In the case of long axis
machining, the machine is usually placed in automatic knife-cutting mede, if the
worker is not present at the machine stand for any reason, then the unsafe
situation will occur. At that time, the ability of the knife to hit the lathe of the
lathe poses risks to people and equipment. For this reason, the team proposed to
study and design a safety device on the lathe. When the dashboard approached
the chuck, the device would perform an early warning to attract attention. for
the workers; Then, the machine automatically disconnected from the power
supply, ensuring the safety of workers and equipments, Safety equipment on the
lathe to ensure the lightweight, easy to set up, easy to use, does not make it
difficult for workers to perform the task of turning.

Keywords: Safe; lathe machine; warning; impact; safe device.
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Pao Thanh Hung', Nguyén Thai Duong',
Nguyén Anh Ngoc?, Chu Pirc Hing?”

1.DAT VAN BE

Hién nay, véi nhiing ngudi thg cé tay nghé bac cao thi
viéc st dung cac méy cdng cu truyén thong trong nudc cling
nhu ngoai nudc van gilr moét vi thé cao trong viéc gia cong
céc chi tiét may. Déi véi phuong phép gia cong tién trén cac
may tién truyén théng khéng tu déng, ngudi diing may sé
truc ti€p tham gia diéu chinh may dé thuc hién viéc gia cong.
Trong trudng hgp ngudi ddng may thuc hién cdng doan gia
cbng chi tiét truc dai, khi may dugc dat & ché do thuc hién
chuyén déng chay dao doc tu déng [1], trong trudng hgp
nay, néu ngudi diing mdy vang mat tai vi tri diing may do
béan thuc hién mét codng viéc khac va khéng chd y dén qua
trinh gia cong thi tinh huéng mat an toan rat dé xay ra. Khi
d6, kha nang ban xe dao mang theo dao tién sé tién sat va va
dap vao mam cdp mang chi tiét dang quay véi téc dé cao,
gay ra nhiting hadu qua kho ludng cho ngudi va may.

Theo théng ké trong sau thang dau nam 2016 trén toan
quéc da xay ra 3.674 vu tai nan lao dong lam 3.777 ngudi bi
nan. Trong do, nganh co khi ché tao chiém 13,5 % téng s6
vu va 11,8% t8ng s6 ngudi chét [2]. Nhu vay, van dé gidm ty
Ié tai nan lao déng trong nganh co khi néi riéng va & cac
nganh khac trén cd nudc ndéi chung la cap thiét. Trong
nhiing ndm gan day, viéc iing dung cac c hanh trinh dién
tl vao trong cac may cdng cu da dugc trién khai réng réi,
tuy nhién thiét bi van con kha dat, khoé ldp dat gay kho
khan cho ngudi thg.

Trudc nhiing phan tich trén, nhém tac gid dé xuat
nghién cuu, thiét ké thiét bi canh bdo an toan trén may tién
IUc chay dao doc trong trudng hgp ngudi diing mdy khong
chi y dén qua trinh ban xe dao thuc hién chuyén déng
chay dao doc tu dong. Khi ban xe dao tién gan dén mam
cap thi thiét bj sé thuc hién ché dé canh bao sém gay su
chi y cho ngudi ding may va tuy dong ngat may khoi
nguén dién sau thdi gian t(s) nham dam bao an toan cho
ngudi va may. Thiét bi canh bdo an toan trén may tién dam
bdo dugc tinh gon nhe, dé lap dat, dé si dung, khong gay
kho khan cho nguai diing may khi thuc hién thao tac tién.
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Thiét bi canh bdo an toan trén may tién sau khi hoan
thanh da dugc thuc hién trén cdc mdy tién 16605 tai
xudng Ché tao may thudc trudng Dai hoc Su pham Ky
thuat, Dai hoc Da Nang.

2. NGUYEN LY HOAT DONG CUA THIET BI CANH BAO AN
TOAN
2.1. Nguyén ly hoat dong ctia may tién

Trong gia cdng cat got kim loai, may tién dugc st dung
rong rai va phé bién. May tién dugc dung dé gia cong cac
chi ti€t ma bé mat c6 dang tron xoay: truc, bich, bac 16t,...
Chi tiét trong qua trinh gia céng cé dudng truc ndm ngang
theo phuong néi ti tdm clia mam cdp dén madi tdm sau
thudc u dong clla may nhu hinh 1.
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1: Mam cap
2: U ga dao va dao tién
3: Chi tiét gia cong

is

Hinh 1. So d6 ciu tric dong hoc may tién

Hinh 1 cho thdy co cau chap hanh trén may tién gém
c6: mam cdp 1, u ga dao va dao 2 trén ban xe dao. Trong
dé, mam cap mang chi tiét gia céng 3 thuc hién truyén
déng quay tron tao ra chuyén dong chinh trong gia céng
c3t got, ban xe dao mang theo u ga dao 2 cling vdi dao tién
thuc hién chuyén déng chay dao tinh tién giup béc tach
hét I6p kim loai thita ra khoi bé mat cda chi tiét gia cong
theo chiéu dai ctia phdi.

Hinh 2. So @0 két cAu chung cla may tién

& hinh 1 va 2 cho théy rdng, khi may thuc hién chuyén
dong chay dao tu déng, néu ngudi diing may khong cha y
dén qua trinh gia cdng c6 thé vi ly do khach quan hay chd
quan nao d6 thi ban xe dao 3 sé mang u ga cung véi dao
tién 2 sé tién sat vao truc chinh 1 mang mam cap cung chi
tiét dang quay vdi téc dd cao, diéu nay la nguy hiém vi sé
gay ra nhiing hdu qua khoé ludng cho may va nhiing cong
nhan ding mdy & khu vuc lan can.

Qua viéc phan tich tinh huéng nguy hiém ti nguyén ly
lam viéc clia may tién & trén, cho thdy van dé dat ra & day,
dé 13 1am sao c6 thé phong ngtfa tinh huéng nguy hiém dé
bdo dam an toan cho ngudi va giam thiét hai vé may, khi
ma trong tinh hinh hién nay, may tién khéng tu dong van
dang dugc st dung rat réng rai trong dgi séng san xuat tai
cac xuéngco khi nho trén khap dat nudc.

2.2. Nguyén ly hoat déng cta thiét bi

Dé gidi quyét van dé trén, nhom tac gia da dua ra mot
gidi phap dé la nghién cdu, thiét ké mét thiét bi canh bao
an toan trén may tién v4i mong mudn gilp cho ngudi
dling may an tam thuc hién céng viéc gia cdéng cat got kim
loai, han ché tai nan lao déng trong qua trinh sadn xuét.
Thiét bi dugc nghién ciu, thiét ké sao cho khéng gay kho
khan cho ngudi dilng may.

S
g

hiét bi canh bao an toan

1: Mam céap; 2: U ga dao va dao tién; 3: Chi tiéf gia cong.

Hinh 3. So d6 nquyén Iy lam viéc clia thiét bi

Lum

Lxt

Hinh 4. Khodng cach tif ban xe dao dén than u trudc va khoang cach tif u ga
dao dén mém cdp

Thiét bi dugc thiét k&, ché tao v&i nguyén ly hoat dong
dugc mo ta theo so d6 nguyén ly va so dé két cau cua thiét
bi lan lugt & hinh 3, 4, 5. Trong d6, thiét bi canh bao an toan
sé dugc 1ap dat trén ban xe dao nhu hinh 3, Lun 13 khodng
céch gilta u g4 dao mang dao 2 véi mam cap mang chi tiét
dang xoay tron 1. Khodng cach Lum sé dugc theo doi lién tuc
b&i cdm bién dat trén thiét bi canh bao an toan théng qua
khoang cach L nhu hinh 4. Khodng cach Ly sé dugc so sanh
lién tuc vGi Ley, VGi Lep = Lova, V3i Lova la khodng céch khiu ga
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dao tiép xtc vSi mam cap do dugc trong thuc té€ nhu hinh 5,
Le 1a khodng cach canh bao dugc thiét 1ap ban dau trén thiét

bi, khi L = Le, thi thiét bj sé dua ra canh bao an toan.
, __ BPI
o— I
J Controller
— | cB1| L o § BDI
Contactor
CBI: (umhnnl 1‘ 2 3
CB2: Cam bién 2
BDI: Bzm dong 1 ’
BD2: Bao dong 2 May [I'.(.;ﬂ
Controller: B¢ diéu khién trung tam -

Hinh 5. So d6 két cau ctia thiét bi

So d6 két cau cla thiét bi & hinh 5 cho thay, thiét bi
g6ém hai cdm bién CB1, CB2, mét bo diéu khién Controller,
hai bé phan bdo déng BD1, BD2. Khi thiét bi dugc kich
hoat, thi CB2 lién tuc theo déi nguai ding may va khi ngudi
ding may vang mat tai vi tri diing may thi cdm bién CB2 sé
truyén tin hiéu vé bd xt ly trung tam. Khi dé, cdm bién CB1
trén thiét bi sé dugc kich hoat va bat dau hoat déng, cdm
bién CB1 sé lién tuc truyén vé bd xU ly trung tam khoang
cach gilta ban xe dao vdi than u trudc cdia may Ly nhu hinh
4. Khodng cach nay sé lién tuc dugc kiém tra véi khodng
cach canh bao L, dugc thiét 1ap ban dau. Néu khoang cach
Ly truyén vé nhé han hodc bang khoang cach canh bao L
thiét 1ap ban dau thi lic dd, bd x{ ly trung tadm sé truyén tin
hiéu dé kich hoat cac bd phan bao déng BD1 va BD2. BD1
sé ¢ chiic ndng béo sang thong qua dén nhap nhay canh
bao dd, BD2 c6 chic ndng phat ra am thanh dé gay su ch
y cho ngudi diing may. Sau d6, néu ngusi diing may van
khong xuat hién tai vi tri may thi sau khoang thai gian t(s),
Relay sé tu dong ngat mach nudi cuén day trong contactor
va may tién sé ngling hoat déng.

3. KET QUA VA THAO LUAN
3.1. Thiét ké va ché tao thiét bi

Thiét bi dugc ché tao gbm: Module cdm bién siéu am,
Module cadm bién Avoidance Sensor, coi bao déng, dén bao
do, Relay SRD-05VDC, mét LCD 16x2, bé kit Arduino.

a) Module cam bién siéu am HC SR-04:

Hinh 6. Module cdm bién siéu 4m SRF05
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& hinh 6 13 Module cam bién siéu am SRF05 dung dé do
khoang cach dén vat chdn bang séng siéu am. Module ¢6 2
dau thu va phat séng, khoang cach dugc xac dinh bang
cach do khoang thoi gian ma séng siéu am dugc phat ra tu
module truyén dén vat chan réi phan hoi vé.

Tin hi¢u phan héi

«

Cim ién Dii tugng cin

Bleu d6 thé hién
Tin hiéu phat di hwong dt cim bién

I y
I

d
Khoing cich do dwge

Hinh 7. Nguyén Iy lam viéc cGa cdm bién siéu dm

Hinh 7 cho thady nguyén ly lam viéc cia cdm bién siéu
am [3]. Bang cach truyén moét xung vao chan trigger cla
module, sau d6 chd mo xung tra vé trén chan echo, d6 dai
clia xung phan héi tuong Ung vdi thai gian clia séng siéu
am truyén trong khéng khi, tir dé tinh ra dugc khoang cach
dén vat thé chén.

Tu hinh 7 cho thdy, vi tri 13p dat cla cdm bién siéu am
trén may tién sao cho bé mat clia cdm bién theo huéng
song song v4i bé mat clia déi tugng chén, d6i tugng chan &
day chinh la than u trudc clia may tién. Vi nhu vy cam bién
sé cho tin hiéu t6t nhat.

b) Cam bién Avoidance Sensor:

Hinh 8. Cdm bién Avoidance Sensor

Hinh 8 cho thdy cam bién Avoidance Sensor hoat déng
theo nguyén ly phdn xa héng ngoai dé phat hién cac
chudng ngai [4]. Khi lam viéc, dau phat sé phat tia héng
ngoai ra ngoai méi trudng. Khi khéng cé déi tuong & phia
trudc, mat thu héng ngoai sé khong nhan tin hiéu truyén
vé. Khi xuat hién mot déi tugng & phia trudce, déi tugng sé
chan va phan chiéu anh sdng héng ngoai truyén vé mat
thu, khi 6 mat thu hdng ngoai nhan dugc tin hiéu.

Trén thiét bi cdnh bdo an toan cho may tién thi cam
biénAvoidance Sensor c6 tac dung kich hoat su kiém tra,
gidm sat su di chuyén tu déng clia ban xe dao mang u ga
dao kém dao tién tién vé phia mam cdp khi vdng mat ngudi
diing may. Trong trudng hgp ngudi ddng mdy c6 mat tai vi
tri may va thuc hién chuyén déng chay dao ty déng thi viéc
kiém tra khodng cach sé khong thuc hién.
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¢) B6 kit Arduino:

DIGITAL (PWM ~

Hinh 9. B4 kit Arduino

& hinh 9 13 mét board mach vi xt ly. Phan ciing bao
gém mot board mach nguén mé dugc thiét ké trén nén
tdng vi xr ly AVR Atmel 8bit, hodc ARM Atmel 32-bit [5].
Nhiing Model hién tai dugc trang bi gém 1 ¢éng giao tiép
USB, 6 chan dau vao analog, 14 chan 1/0 ky thuat s6 tuong

thich véi nhiéu board mé rong khac nhau.
d) LCD 16x2:

Hinh10. Man hinh LCD 16x2

Man hinh LCD & hinh 10 ¢4 tac dung hién thi cac théng
s6: khoang céch canh béao dugc thiét lap ban dau; khodng
cach gira ban xe dao véi than u trudc cla may; trang thai

lam viéc cua thiét bj [6].
e) Buzzer bdo dong:

Hinh 11. Bd phan phat bdo dong

Hinh 11 la bé phan cé chiic nang bdo ddéng, gay cha y
cho ngudi diing may khi ban xe dao tién gan vao mam cap.

f) Relay SRD-05VDC:

Hinh 12. Contactor va Relay

Relay SRD-05VDC nhu hinh 12 dugc chin phu hgp véi
Contactor tai cdc may tién tai xudng Ché tao may & Trudng Dai
hoc Su pham Ky thuat, Pai hoc Ba Néng, c6 tac dung dong
ngét contactor diéu khién déng tat ngudn dién cho may tién.
3.2. Lap trinh cho thiét bi

#include "Ultrasonic.h"

#include <LiquidCrystal_I2C.h>

Ultrasonic ultrasonic(2, 3);

LiquidCrystal_I2C Icd(0x3F,16,2);

constint dk=12;

constintk=7;

const int IR=8;

constint N1=6;

const int larm=9;

int RL=HIGH, state, nut1=LOW, nut;

inta,b;

void setup() {

// put your setup code here, to run once:
pinMode(k,OUTPUT);

pinMode(IR,INPUT);

pinMode(dk,OUTPUT);

pinMode(N1, INPUT);

pinMode (larm,QUTPUT);

Serial.begin(9600);

Icd.init(); //initialize the Icd

// Print a message to the LCD.

Icd.backlight();

digitalWrite(dk,HIGH);

digitalWrite(k,LOW);

digitalWrite(larm, LOW);

}

void loop() {

// put your main code here, to run repeated|y:

nut=digitalRead(N1);

// Serial.printIn(ultrasonic.Ranging(CM));

a=digitalRead(IR);

b=ultrasonic.Ranging(CM)*10;

ifl(a==HIGH && b<=10)

{digitalWrite(k,HIGH);
digitalWrite(larm,HIGH);
delay(2000);
digitalWrite(dk,LOW);}

else {digitalWrite(k,LOW),digitalWrite(larm,LOW);};

state=digitalRead(dk);

Icd.setCursor(0,0);
Icd.print("L_nh=10mm");
Icd.setCursor(0,1);

Icd.print("L=");
Icd.print(ultrasonic.Ranging(CM)*10);
Icd.print("mm");

}
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3.3. Hoat dong cua thiét bi cAnh bao an toan

a) Trang thdi hoat déng va cang bdo:

Khi ngudi ding méy khéng cé mat tai vi tri ddng may.
May tién sé tu doéng ngling sau khoang thai gian t(s) néu
ngudi dliing may van khong ¢ mat tai vi tri mdy, khoang
thoi gian nay sé dugc thiét lap ngay ti ban dau.

b) Trang thdi hoat déng va khéng cdnh bdo:

Khi ngudi dding mdy cé mat tai vi tri lam viéc.

3.4. Thiét bi sau khi hoan thanh
{ ( i L-iv.h RN

" -

Hinh 13. Thiét bi sau khi hoan thanh

Thiét bi sau khi hoan thanh & hinh 13 dugc 13p dat va
chay thdr nghiém trén may tién 16605 dugc san xuat bai
Lién X6 cd, tai xudng Ché tao may, trudng Dai hoc Su pham
Ky thuat, Dai hoc Da Nang nhu hinh 14,

Q,LPX‘iilz(lnlm,J_
|
Hinh 15. Khodng cdch tif mép cla ban xe dao dén than mdy khi mép clia u

gé dao tiép xtic véi mam cdp do dugc bang thudc trén mdy tién 16605

& hinh 15 cho thdy, khoang cach tir mép clia ban xe dao
dén than u trudc cia may khi mép clia u ga dao tiép xuic vai
mam cdp dugc do bang thudc trén may tién 166050 la
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Lova = 170mm. Nhu vay khodng cach canh béao an toan trén
may dugc thiét [ap phai Ién han Loy,

Nhom tac gia da tién hanh cho chay th nghiém thiét bi
vGi théng s6 Lo lan lugt la: 220mm; 210mm, 200mm;
190mm; 180mm, khoang cach L, tuong Ung giia u ga dao
va mam cdp sé lan luct la: 50mm; 40mm; 30mm; 20mm;
10mm, thai gian t(s) dugc thiét 1ap la 3s. Sau khi tién hanh
cho chay thir thiét b trén may tién lan lugt vai cac thong s6
Lo nhu trén Ung véi tinh huéng cong nhan ding may
khong c6 mat tai vi tri may, khi Ly = Lep, thi thiét bi ngay lap
tuc dua ra cdnh bdo, sau khodng thai gian t = 3s mdy tién
dung hoat dong, trong trudng hgp ngudi diing mdy cé médt
tai vi tri mdy thi thiét bj khéng dua ra canh bao.

Qua nhiéu lan cho chay th, nhém tac giad cling nhan
thay réng thiét hi hoat dong 6n dinh, khdng gay khé khan
cho ngudi déing may khi thao tac trén may tién, viéc lap dat
cling tuong d6i don gian.

4, KET LUAN

Qua nghién ctiu nguyén ly van hanh mdy tién, nhém téc
gid da tién hanh thiét k& va thu duoc san pham la thiét bi
canh bao an toan, tu déng tat nguén dién clia may tién, thiét
bi dugc st dung trén cac may tién khéng tu déng. San pham
ma nhém thiét ké, ché tao da khic phuc dugc nhugc diém
kém an toan trén nhiing may tién truyén théng dang dugc
st dung réng réi hién nay trong cac xudng ca khi vira va nhd
trén cd nudc. Nhom téc gia da tién hanh chay thir thiét bj
trén may tién 16605, xudng Ché tao mdy, trudng Dai hoc
Su pham Ky thuat, Dai hoc Da Ndng va nhan thay rang, san
phdm hoat déng 8n dinh, dap Ung day da cac tiéu chi dé ra
nhu: nhé gon, khéng gay khoé khan cho ngudi diing may, dé
|3p dat va bao tri, dm bao an toan lao ddng cho céng nhan
ding mdy. Tuy nhién, khi may tién ngung hoat déng, cac
luGi cat van ti€p xdc vSi bé mat gia cong, gy cao xudc bé
madt va khéng dam bao an toan cho Iusi dao. Chinh vi vay,
nhém tac gia dang ti€p tuc nghién cdu trudng hgp khi dao
tién ti€n dén gan mam cap thi cdi bao déng sé vang lén dé
ngudi thg chd y, néu ngudi thg khdng cd mat kip thdi thi ban
xe dao sé tu dong thuc hién chuyén dong chay dao ngang
dua dao ra khoi vung ti€ép xtc vSi bé mat dang gia cong,
déng thai tu ddng ngdt ngudn dién ra khdi may dé dadm bao
an toan va bao vé lugi dao va bé mat dang gia cong.
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