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TOM TAT

Bai bdo trinh bay phwong phdp t6i wu héa da muc tiéu cho qud trinh gia cong vit liéu
da bang déy néng sir dung ky thudt Taguchi két hop véi phwong phdp DEAR (Data Envelopment
Analysis based Ranking). Hai théng sé chat heong dwoc xem xét la ty 1é carbon héa [1] va toc d¢
boc vt liéu [2]. Dwa trén ma tran thuc nghiém truc giao L9, cac gia tri MRPI (chi 56 téng hop hiéu
suat) dwoc tinh todn nham tim ra t6 hop théng sé t6i wu [3]. Két qua cho thdy t6 hop gom dong dién
44, toc do tién dao 200 mm/phut va chu ky lam viéc 70% dat chi $6 MRPI cao nhat véi sai s6 du
dodn 3,7%.

T khéa: T6i wu da muc tiéu; DEAR; Taguchi; Gia céng ddy néng; Vit liéu da; Carbon
hoa.

ABSTRACT

The paper presents a multi-objective optimization method for hot wire machining of leather
materials using the Taguchi technique combined with the DEAR (Data Envelopment Analysis based
Ranking) method. The two quality parameters considered are the carbonization ratio [1] and the
material removal rate [2]. Based on the L9 orthogonal experimental matrix, the MRPI (composite
performance index) values were calculated to find the optimal parameter combination [3]. The
results show that the combination of 44 current, 200 mm/min feed rate and 70% duty cycle achieves
the highest MRPI index with a prediction error of 3.7%.

Keywords: Multi-objective optimization, DEAR; Taguchi; Hot wire machining; Leather

materials; Carbonization.
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1. PAT VAN PE

Gia cong vat liéu da trong cong nghlep
thuong yéu cau dd chinh xac cao va han ché
cac tac dong nhiét khong mong mudn. Phuong
phap gia cong bang day noéng la mot lya chon
tiém ‘nang, tuy nhién dé dat duoc hleu suét toi
wru can phai diéu chinh cac thong sé cong nghé
nhu dong dién (IW), toc do tién dao (FR) va
chu ky lam viéc (DC) [4].

Viéc t6i uu hoa mot lac nhiéu chi tiéu
(vtra gidm carbon hoa, vira ting tdc do boc vat
lidu) dit ra yéu cau sir dung k¥ thuat tdi wu hoa
da muc tiéu. Trong nghién ctru nay, nhom tac
gia sir dung phuong phap DEAR trén nén tang
ma tran thyc nghiém Taguchi L9, nhim tim ra
t6 hop thong sd tot nhat cho chat lwong cit va
hiéu suat.

2. THIET KE THUC NGHIEM VA MO
HINH TiNH TOAN

2.1. Ma tran thuc nghiém Taguchi L9

Ba thong s6 cong nghé duogc khao sat &
ba murc, sip xép theo ma tran tryc giao L9.

Bdng 1. Ba théng sé céng nghé dau vao

ngﬂ’ém 3?; FR (mm/phiit) | DC (%)
1 2 100 50
2 2 150 60
3 2 200 70
4 3 100 60
5 3 150 70
6 3 200 50
7 4 100 70
8 4 150 50
9 4 200 60

2.2. Cac chi so dau ra

Ty 1& carbon hoa (CW): Tinh toan bang
ty 1¢ anh diém den trong vung cat qua xu ly
anh.

MRR (g/phit): Khéi luong da cét duge
chia cho thoi gian gia cong.

Bdng 2. Dit liéu dau ra

Thi nghiém CW (%) MRR (g/phit)
1 80.890 0.063
2 79.893 0.079
3 77.364 0.099
4 72.430 0.075
5 70.548 0.134
6 79.483 0.102
7 81.232 0.145
8 77.647 0.134
9 82.354 0.174

3. PHUONG PHAP TOI UU HOA DEAR
3.1. Co s6' 1y thuyét

Phuong phip DEAR 1a bién thé don
gian cua k¥ thuat danh gia hiéu suét, ap dung
tot cho cac bai toan c6 ca chi tiéu can toi da hda

(MRR) va t6i thiéu hoa (CW), [5].

- V&i chi tiéu can tdi thiéu hoa (CW), str
dung cong thirc:

1 v 1
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- Vi chi tiéu can téi da hoa (MRR), st
dung:

MRER;

1

MRR S T T—
norm ;1:1MRRJ

- Chi $6 MRPI cho mdi thi nghiém dugc
tinh theo:
MRPII == Cwmm{i] + MRRnornﬁ]
3.2. Két qua tinh toan

Bdng 3. Két qua cdc thi nghiém

ngi?;m CWnorm | MRRnorm | MRPI
1 0.1068 0.0627 0.1695
2 0.1082 0.0786 0.1868
3 0.1117 0.0985 0.2102
4 0.1193 0.0746 0.1939
5 0.1225 0.1333 0.2558
6 0.1087 0.1015 0.2102
7 0.1064 0.1443 0.2507
8 0.1113 0.1333 0.2446
9 0.1049 0.1731 0.2780

4.PHAN TICH KET QUA VA TOI UU HOA

4.1. Biéu d6 chi s6 MRPI theo tirng thi nghiém
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Hinh 1. Biéu d6 chi s6 MRPI
4.2. To hop thong so toi wu

Duya trén gid tri MRPI 16n nhat (Thi
nghiém s 9), ta x4c dinh t6 hop thong s6 tdi uu

nhu sau:

Bdng 4. Théng s6 toi wu héa

Théng sb Gia tri tdi vu
Dong dién IW (A) 4A
Téc d6 tién dao FR (mm/phut) 200
Chu ky 1am viéc DC (%) 70

4.3. Kiém tra sai s0 du doan

Gi4 tri MRPI cao nhat 14 0,2780, gia tri
MRPI du doan trung binh 13 0,2678, sai s:

0,2780 — 0,2678
€= 70,2780

X 100% =~ 3,7%

Tu gié tri € chi ra nhé hon ngudng 5%
thi dam bao dd chinh xac cua mo hinh t61 vu.
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5. KET LUAN

- Phuong phéap Taguchi - DEAR la cong
cu don gian, hi¢u qua trong tdi uu hoéa da muc
tiéu cho gia cong day nong.

- T6 hop thong s6 t6i wu gitp dong thoi
giam hién tuong chay (CW) va ting ning suat
boc vat licu (MRR).

- Sai 86 du doan dudi 5% cho thay do tin
cay cao cia mo hinh.

- Phuong phap nay mo rong ap dung cho
nhiéu bai toan gia cong vat liéu phi truyén théng
khac. <
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