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NGHIEN CUU THIET KE, CHE TAO HE THONG PO NHIET KHI MAI
PHANG UNG DUNG CONG NGHE THONG TIN

TOM TAT

Luu Anh Tung' Vi Ngoc Pi*, Banh Tién Long?,
YTrwong Pai hoc Ky thudt Cong nghiép - PH Théi nguyén
2Tyuong Pai hoc Bach khoa Ha Ngi

Trong gia cong mai n6i chung va mai phang néi riéng, nhiét do sinh ra trén bé mat mai anh huong
16n dén chat lwong ctia bé mat gia cong. Vi thé cho nén viéc do nhiét d6 sinh ra trong qua trinh mai
phang 1a rat can thiét. N6 ciing 1a co so dé ¢ c6 nhitng bién phap thich hgp nhdm kiém soat nhiét
d tai bé mat mai theo y mudn. Bai bdo nay trinh bay mot nghién ciru méi vé thiét ké, ché tao hé
thong do nhiét trong qué trinh mai phang. Hé thong do nhiét nay duoc thiét ké nhiam do lién tyc
nhiét d6 tai bé mat phoi khi mai phéng. Két qua do dugc duogc hién thi qua ph?ln mém cho biét dién
bién cua qua trinh nhiét theo thoi gian va dugce luwu trit trén may tinh.

Tir kKhéa: Mai phdng, truyén théng néi tiép, do nhiét

DAT VAN BE

Trong gia cong mai néi chung va mai phang
noi riéng, nang lugng yéu cau nhim boc tach
mét don vi khéi luong vat li€u gia cong la rat
cao. Ning luong nay co thé gip muoi lan
nang luong cét kim loai [1]. Hau nhu toan b
nang luong nay duoc chuyén thanh nhiét ning
trong vung cat. Phan 16n cac dong ning lugng
nay duoc truyén vao phdi va gay ra cac tac
hai vé nhiét cho san pham sau gia cong nhu
mon, chuyén bién pha, gy tng suat khong
mong mudn, nirt t& vi va giam do bén moi [1].
Do d6, can thiét phai xac dinh dugc nhiét cat
sinh ra khi mai. Tu d6 c6 nhitng bién phap
hitu hiéu nham cai thién didu kién gia cong va
nang cao chat luong clia qua trinh mai.

Cho dén nay da co rat nhiéu nghién ctru vé
xac dinh nhiét cit khi mai noi chung va mai
phang noi riéng. Cac nghién ciru nay duoc
tién hanh ca bang 1y thuyét va thuc nghiém.
Trong [2, 3, 4] céc tac gia da sit dung mo hinh
ly thuyét dé xac dinh cong thirc tinh nhiét cat
khi mai. Trong [5] d& st dung soi quang hoc;
trong [6,7] phuong phap quang hoc; trong [8,
9] stt dung mang méng PVD trén phdi; trong
[10] stt dung can nhi¢t hoac trong [11] st
dung phwong phap phan tir hiru han két hop
v6i thue nghiém dé xac dinh va kiém ching
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truong nhiét cat khi mai phang... Mdi phuong
phap c¢6 nhimg wu, nhuoc diém riéng. Tuy
nhién, phuong phap do st dung cap nhiét dién
hay can nhiét 13 phwong phap cho két qua
tuong dbi chinh xac va d& dang lip dit nhét,
ghi lai dugc nhiét do lién tuc trong qua trinh
gia cong.

Bai bdo nay trinh bay mot két qua méi vé
thiét ké, ché tao thiét bi do nhiét khi mai
phing sir dung can nhiét loai K.

GIAI QUYET VAN BE

Can nhiét loai K c6 cdu tao nhu trén hinh 1.
No gém 2 thanh kim loai vat liéu khac nhau
duoc han dinh 1 dau Teene goi la dau néng
(hay dau do), hai dau con lai T goi 1a dau
lanh (hay 13 ddu chuin). Pau néng tiép xuc
v&i moi truong do, dau lanh dé tu do. Khi ¢o
su chénh 1€ch nhiét 4o giira dau nong va dau
lanh thi s& phat sinh mdt strc dién dong E tai
dau lanh.

Nguyén ly lam viéc

Khi c6 sy chénh 1€ch nhiét do giira hai diém
Teense VA Trer clia hai thanh kim loai thi dau
con lai s& xuat hién mot suét dién dong E:
E(Tsensea Tref) = E(Tsense) - E(Tref)

Gia st nhiét d6 Ty khong ddi va Teene phu
thudc vao méi trudng can do nhiét do thi ta
Cé E(Tsensey Tref) = E(Tsense) - C = f(Tsense)

v6i C 1a hang sd.
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Cuc duong (+) Tref

Tsense

Cuc am (-) Tref

Hinh 1. Cdu tao cia can nhiét loai K
Gia tri cua suat dién dong dau ra E phu thudc
vao diém nhiét d0 Tsense VA Trer, cling nhur vat
liéu ché tao nén can nhiét.
Can nhiét st dung la loai can K, c6 cuc
duong la:
Cuc duong: Chromel (80% Ni + 10% Cr +
10% Fe)
Cuc am: Alumel (95%Ni + 5%(Mn + Cr + Si))
Can nhiét loai K c6 dai do rong: 0-1200°C,
nhiét do lam viéc lién tuc 1a dudi 900°C.
Viﬂ tri cia can nhi¢t trong qua trinh mai duoc
thé hién nhu hinh 3.
Ciu tao va nguyén ly hoat dong ciia hé théng
So d6 k}léi clia h¢ théng do nhiét mai phang
dugc thé hién trén hinh 2.

Khuéch dai + Diéu khién

Cérn bign ] Hién thi \ trung tam

| Maytinh

VA ‘B Ve

Ngudn

Hinh 2. So d6 khéi ciia hé thong.
Diic ti khéi chire ning:
- Khéi Cam bién: Khéi cam bién ding dé do
nhiét do, dai nhiét d6 dao dong rong, nén s&
can dung can nhiét, loai K.
- Khéi Khuéch dai + Hién thi: Khéi nay can
tinh chinh xé4c cao, bd loc can thiét phai chinh
X4c, nén ching ta s& dung bd diéu khién nhiét
d6 da dugc kiém chirng va thuong mai hoa
trén thi truong.
- Khéi Piéu khién trung tim: Co chirc ning
chuyén d6i tin hiéu tir khdi Khuéch Pai va
hién thi sang dang tin hiéu ADC. D§ chinh
xé4c ciia bd ADC c6 thé dat t6i 16 bit. Ma hod
dit liéu rdi truyén thong 1én PC.
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- Khéi may tinh: Khdi nay doc tin hiéu tir khbi
trudce, gidi ma tin hi€u, luu trit vao CSDL va
hién thi dudi dang séng ra giao dién.

- Khoi Ngudn: Nguon trong hé théng dung
ngudn xoay chi€u 1 pha, va ngudn cua may
tinh qua cong USB.

- Tin hiéu A: la day cam bién, ¢0 bu nhiét, tin
hiéu nhay nhiét

- Tin hiéu B: 1a tin hiéu sau loc nhidu, khuéch
dai, chuyén doi sang dién ap 1..5v twong tng
v61 nhiét 0 min..max

- Tin hiéu C: 12 duong truyén tir vi diéu khién
Ién may tinh, dung giao thic USB full speed,
truyén thong voi phan mém qua COM 4o.

M0 ta tin hiéu giao tiép:

- A: tin hiéu dau ra cua can nhiét, 2 day am
va duong.

- B: Tin hiéu nhiét d6 dau ra, chuan SSR, dong
ra4-20maA, 2 day: 1 day tin hi¢u va 1 day GND,
¢6 thé kéo dai ra ma khong suy hao.

- C: Day USB, giao tiép voi may tinh qua
COM 4o.

Thiét bi, linh kién chinh st dung trong h¢
thong do nhiét gom:

Module khuéch dai va hién thi: Sir dung bé
AX4 cua Han Quoc - thong so mé ta nhw
bang 1.

Bang 1. Thong s6 ciia module khuéch dai va hién thi

Model

Ngudn cap 100~240VAC, 50~60Hz

Do chénh ap +10%
Congsuattdida 5.5 VA
Nhiét do méi truong ~ -5-50 °C
Do 4m 35~85%RH
Do rung 10~55 Hz

Trong lugng

- Kiéu diéu khién: diéu khién PID, diéu khién
can bang P va diéu khién ON/OFF.

- Tu dong diéu chinh: van hanh PID béng ché
d6 tu dong diéu chinh Auto tuning.

- Pidu khién ON/OFF: khi gia tri PV>SV thi
OFF, khi gia tri PV<SV thi ON (Piéu kién la
do tré HYS=0).

- Tich phén thi cong (Manual Reset): c6 thé
cai dat trong gidi han tir 0~100%.

AX2 AX3 AX4 AX7 AX9

3209 320g 180g 300g 400 g
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- Piéu khién hoat dong dau ra: c6 2 ché do la
Lam noéng va Lam lanh

- Piu ra role hay xung dién ap SSR, dong
dién (SCR).

* Chti y: Dau ra role toi da 1a 3 dau ra,trong
d6 2 dau ra st dung dé canh bao, diu ra LBA
c6 thé chon bat ki. D4i v6i dau ra dién ap thi
giéi han tir 12~15VDC, dién tro tai t6i thiéu
12 600Q. Trong khi d6, dau ra dong chi tir 4-
20mA va dién tré tai téi da la 600C.

Module diéu khién trung tam: sir dung bo
mach phan citng mé Arduino Nano - cac tinh
nang nhuw bang 2.

Bang 2. Tinh ndng sir dung bo mach phan cimg
mo Arduino Nano

Vi diéu khién Atmel
ATmega328

Dién ap hoat dong (mirc logic) 5V

Chan vao ra so 14

Chan vao tuong tu 8

DC Current per 1/0O Pin 40 mA

Flash Memory 32 KB

SRAM 2 KB
(ATmega328)

EEPROM 1 KB
(ATmega328)

Clock Speed 16 MHz

So db thuét toan cua qua trinh do nhiét duoc
thé hién qua hinh 4.

DG thi dién bign
nhiét theo thoi
gian

Luu trir dang
Excel

Hinh 3. So d6 gia céng va vi tri can nhiét trong
qua trinh mai phang

Két qua thi nghiém do

Thi nghiém dugc tién hanh voi:

Méay: may mai phiang MOTO -

YOKOHAMA

Phoi: thép 90CrSi kich thude 110x17x17
nhiét luyén dat do cirng HRC (58-60)

Thuat toan
phan mém
Khdi tao hé théng
Boc dir ligu tir Hé
nhang
Ma hoa di liéu Hién thi ra do thi
i Liru tre dir liéu vao
Grri lén may tinh Excel

Hinh 4. So d6 thudt toan.

- Temperature Measurements - N

Thuat toan
nhing

Khdi tao hé théng
Chuyén ddi ADC 14
bit

Workpiece surface temperature for Sander

Poris COM3

Baud. 250000 S S Sop Ciose port Exn

Lowd Corfip || Save conta | | Help intoemitnt Pomia |10« Total o dew: 1000+ Transfor Spacd: 5~

Hinh 5. Giao dién ciia phan mém hién thi
b4 mai: PA60M8V1.300.50.127.30 m/s — San
xut tai nha may P4 mai Hai Duong.
Chiéu sau cit 0,02 mm, toc do cit 28 m/s, van
tbc ban 12 m/phat, dung dich lam mat 13
Cantex Aquatex 3180 phun véi nong do 3%,
luu lugng 10 lit/phat.
So dd thi nghiém dugc bd tri nhu hinh 3, véi
khoéang cach z = 0.5 mm dén bé mat mai.
Trude khi do, thiét bi duoc do kiém tra voi
thiét bi do nhiét hong ngoai GIM 3590 — Pirc
(giai do nhiét -35° C dén 900° C) véi nudc
dun s6i. Két qua kiém tra cho thay: May hién
thi 101,2°C, trong khi thiét bi hién thi
101,34°C (sai léch 0,14°C, x4p xi 0,14%).
Két qua do dugc thé hién trong hinh 6.

207



Luu Anh Tung va Pig

Tap chi KHOA HQC & CONG NGHE

176(16): 205 - 209

a)
HOME T
RS

Mormal|Page Break Page Custom
Preview Layout Views

INSERT PAGE LAYOUT

<

| Gridlines |+

Workbook Views Show
5285434 - f
A B C
2 |Value Seconds  Miliseconds
285414 127.4
285415 127.4
285416 127.39
2853417 127.42
285418 127.43
285419 127.44 27 938
285420 127.45 28 8
2835421 127.45

b)
HOME
TN :

Mormal | Page Break Page Custom
Preview Layout Views

INSERT PAGE LAYOUT

| Gridlines |v

Workbook Views She
L304612 - Fe
A B C
2 |Value Seconds  Miliseconds
304510 110.07
304511 110.01
304512 110.09
304513 110.05
304514 110.03
304315 110.09 28 934
304516 110.12 29 4
304317 110.16

Hinh 6. Két qua do nhiét dg theo dang Excel o gidy thir 28 voi gan 20.000 tin hiéu dwoc leu triv moi gidy.
a) Pau gidy thwe 28, b) Cudi gidy thuir 28

KET LUAN

D3 thiét ké va ché tao thanh cong hé thong do
nhiét khi mai phalmg st dung can nhiét loai K.
Mic du nguyén 1y do cua thiét bi da duoc sir
dung trong thuc té, nhung day la két qua
nghién clru rat nd luc nham tao ra thiét bi do
rat dat tién néu nhdp ngoai ma d¢ chinh xac
van dam bao (sai léch 0,14%). Thém vao do,
két qua do cua thiét bi nay thé hién dugc qua
trinh dién bién nhiét trén bé mat phoi dudi
dang dd thi va nhiét do theo thoi gian dudi
dang Excel giup viéc quan sat va lay két qua
dé dang va thuan tién. Hon thé nira, thiét bi
ctia nghién ctru nay c6 toc do 1ay mau 1én toi
2 MGP 14 hoan toan dap tng vé sé lugng mau
lay duoc khi thoi gian tic dong nhiét khi mai
qua vi tri cua can nhiét chi la 0,01 giay [11].
Két qua thi nghiém do nhiét d6 t6i hon 127 °C
hoan toan khép voi cac thiét bi do dugc su
dung trong [8, 10] ¢ cung khoang cach z=0,5
mm va két qua nay cao hon hén so v&i nghién
ctru khac ¢ trong nuée [12].
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A NEW STUDY ON TEMPERATURE MEASUREMENT SYSTEM

IN SURFACE GRINDING

Luu Anh Tung™ Vu Ngoc Pi', Banh Tién Long®

Thai Nguyen University of Technology
2Ha Noi University of Science and Technology

In grinding process as well as surface grinding, the temperature at the grinding surface greatly
affects on the quality of the machined surface. Therefore, measurement of the grinding
temperature is very necessary. It is also fundamentalist for giving solutions for control the grinding
temperature. This paper presents a new study on design and manufacturing of a heat measurement
system in surface grinding. This system is designed to continuously measure the temperature at the
grinding surface in surface grinding. The measured results are displayed via software which shows
the evolution of the thermal process over time and it is stored on the computer.

Keywords: Surface grinding, serial communication, temperature measurement
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