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TOM TAT

Bai bdo trinh bay qud trinh khdo sdt anh hwéng ciia cdc thong sé cong nghé dén kha nang
gia cong vt liéu da bang phwong phdp déy néng. Ky thudt gia céng nhiét khong tiép xiic sir dung
day kim loai gia nhiét @é cat cdac vt liéu mém nhie xop hodc da cong nghiép [1]. Nghién ciru thuc
hién trén hé thong day néng diéu khién bang Arduino, sir dung cam bién nhiét dé kiém sodt nhiét
dé day cdt [2]. Céc théng sé dwoc khdo sdt bao gom: dong dién qua day, toc do tién dao va chu ky
lam viéc [3]. Két qua thuc nghiém cho thdy dong dién ¢6 anh huéng I6m nhdt dén ty 1é carbon héa
trén vat liéu, trong khi téc dé tién dao va chu ky lam viéc anh huong dén do min bé mat va hiéu sudt
cat. Bai viét dé xudt mé hinh thue nghiém va phan tich dinh tinh, tao nén tang cho nghién ciru toi
wu héa qud trinh gia céng bang ddy nong doi véi vt liéu da trong twong lai.

Tw khoa: Ddy nong; Gia cong nhiét; Vat liéu da; Carbon hoa; Cam bién nhiét.
ABSTRACT

The paper presents the process of investigating the influence of technological parameters
on the ability to process leather materials by hot wire method. Non-contact thermal processing
technique uses heated metal wire to cut soft materials such as foam or industrial leather [1]. The
study was conducted on a hot wire system controlled by Arduino, using a temperature sensor to
control the cutting wire temperature [2]. The parameters investigated include: wire current, feed
rate and working cycle [3]. Experimental results show that the current has the greatest influence
on the carbonization rate of the material, while the feed rate and working cycle affect the surface
smoothness and cutting efficiency. The paper proposes an experimental model and qualitative
analysis, creating a foundation for future research on optimizing the hot wire processing process
for leather materials.

Keywords: Hot wire; Thermal processing, Leather materials, Carbonization; Temperature
Sensor.
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1. PAT VAN PE

Vat liéu da dugc st dung phé bién trong
cac nganh cong nghi¢p nhu 6 to, hang khong,
dd noi that véi vai tro 1am vo boc ghé, 16p cach
am, hodc chi tiét trang tri. Tuy nhién, viéc gia
cong da bang phuong phap truyén thong (cat
tay, dap khuon) boc 16 nhiéu nhugce diém nhu
nang suat thap, do chinh xac khong 6n dinh va
chi phi bao tri cao.

Phuong phap cit bang day nong 1a ky
thuat khong tiép xuc, thuong dung trong tao
hinh vat liéu x6p, kha ning cat theo bién dang
phirc tap va tiét kiém chi phi thiét bi. Viéc ap
dung k¥ thuat nay cho gia cong vat li¢u da la
hudng di moi. Pé dam bao chét lugng ct, can
nghién ctru anh hudng cua cac thong sb cong
nghé nhu dong dién, tc do tién dao va chu ky
lam viéc dén hién tuong carbon héa va hiéu qua
boc tach vat licu [4].

2. MO HiINH HE THONG GIA CONG

Ngudn Bé diéu khidn
DC on dinh Arduing
L
Day nong
{michrome)
-
' Cam bién| | Déng co
nhiét budc +
[I (thermistor)y | wit me bi
Vit liéu da

Hinh 1. So dé hé thong may cat ddy néng

Hé thdng gia cong bang day nong dugc
thiét ké gdm cac thanh phan chinh:

- Day nong: C6 kha nang chiu nhiét cao

va on dinh trong qua trinh cit.

- Nguoén DC 6n dinh: Cép dong dién gia
nhiét cho day.

- B6 diéu khién Arduino: Diéu khién tin
hiéu té1 cac dong co budce, nhan dir li€u tr cam
bién nhiét.

- Cam bién nhiét: Theo dbi nhiét d6 day
cat, truyén tin hiéu vé Arduino dé diéu chinh
dong.

- Khung may: Ché tao tir thanh inox,
dam bao do cting va 6n dinh.

- Bong co budce va vit me bi: Tao chuyén
dong chinh xéc theo tryc X va'yY.

3. NGUYEN LY HOAT PONG VA CO SO
LY THUYET

Day nong hoat dong theo nguyén ly
chuyén héa dién ning thanh nhiét ning theo
dinh luat Joule, [5]:

Q=P-R-t
Trong do:

Q 1a nhiét luong sinh ra (J);

I 1a dong dién chay qua day (A);
R 1a dién tro day (Q);

t 1a thoi gian (s).

Dé day cat dat hiéu qua, can dam bao
nhiét lugng du dé 1am mém vat lidu da tai vung
tiép xtc ma khong giy chay lan hodc ton hai
16p bé mat. Vi vdy, day phai duoc giit & mirc
nhiét 6n dinh nho cam bién nhiét va didu khién
dong dién hop ly.
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4. THIET KE THi NGHIEM
4.1. Cac thong s khio sat
- Dong dign IW): 2A,3 A, 4 A;

- Téc do tién dao (FR): 100 mm/pht,
150 mm/phut, 200 mm/phut;

- Chu ky lam viéc (DC): 50%, 60%,
70%.
4.2. Phuwong phap do

- Ty 1é carbon héa (CW): Po bang xir Iy
anh ving cét (tinh s6 diém den/tring).

- Hiéu suit boc tach (MRR): Khéi luong
vat liéu da cat duoc trén moi phut, tinh bang:

m
MRR = —

Trong d6: m la khdi lugong vat liéu cit
duoc (g); t 1a thoi gian cat (phat).

5.XU LY CAC DU LIEU
5.1. Tac dong ciia dong dién

Khi tang dong dién tir 2 A 1én 4 A, hién
tugng carbon hoa tdng ro rét do nhiét do day

tang nhanh. V§i dong 16m, day dé bi qua nhiét,
sinh khoéi va lam chay sém vung cat.

Dong dién (&1

Hinh 2. Tac dong cua dong dién dén ty lé cac bon hoa

5.2. Tac dong ciia toc do tién dao
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Hinh 3. Tac dong cia téc do tién dao dén ty l¢é cac
bon hoa

Téc d6 thap (100 mm/phat) lam ving
tiép xtic kéo dai thi ting nhiét tich tu din dén
carbon hoa cao. Téc dd qua nhanh (200 mm/
phut) lai gay dat doan néu day chua kip nung
chdy vat li¢u. Mtrc trung binh (150 mm/phut) la
toi uu vé d6 min.

5.3. Tac dong cua chu ky lam viéc

Chu ky thap (50%) lam day khong du
néng déu, trong khi chu ky qua cao (70%) dé
gdy qua nhiét. Mirc 60% 1a t6i wu dé duy tri 6n
dinh nhiét d6 day trong qua trinh cit.

nop

Ty W carbion hba (%)
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Hinh 4. Tdc déng ciia chu ky dén 1y 1¢ cac bon héa
6. KET LUAN
- Phuong phap day néng la lya chon

hi€u qua cho cat vat liéu da voi dieu kién kiem
soat chat ché dong di¢n va toc do tién dao.
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- Dong dién 13 thong sd anh huong
manh nhat dén chat lugng cat (carbon hoa), tiép
dén 1a toc do tién dao.

- Chu ky 1am viéc anh huong dén d6 on
dinh nhiét can dugc diéu chinh theo tung loai
da.

- Hé thdng thi nghiém sir dung Arduino
va cam bién nhi¢t cho phép kiém soat tot qua
trinh gia cong. %
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