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TOM TAT

Bai bdo trinh bay két qud nghién ciru toi wu héa qud trinh lin ép (sir dung con ldn) bé mat tru
trong ciia chi tiét ong 16t trong két cau hang khong bang phirong phdp Taguchi va phwong phdp
s dung mang no ron nhdn tao (Artificial Neural Network — ANN). Toc dé truc chinh (S), lwong
chay dao (F) va chiéu siu lan ép (D) duogc chon la cdc tham so dau vao, con do nham bé mat
(Ra) dwoc chon la muc tiéu toi uu hoa. Két qua phdn tich dir liéu cdc ché do cong nghé duoc sur
dung va dé nham do dwoc va t0i wu héa bang hai phwong phdp cho thdy: 1 - Chiéu sdu lan ép
anh co huong lon nhdt 1én dé nham bé mdt, theo sau ld toc dé truc chinh va lwong chay dao; 2 -
Trong ddi gia tri dwoc nghién curu cua cac tham 56 cong nghé, dé nham 16i uu (nho nhd't) dat
dwoc khi S va D ¢é gid tri 16m nhat, trong khi F ¢é gid tri nho nhdt; 3 - gid tri dé nham t6i wu thu
diege bang ca hai phuong phap deu phit hop véi két quad thue nghiém. Tuy nhién, phuong phdp
sit dung ANN cho két qua khong on dinh, nguyén nhdn c6 thé la do sé lwong dit liéu duoc sir
dung khong lon.

Tir khoa: Taguchi; ANN; Lin ép st dung con lin; D6 nham bé mit; Téi wu hoa.
1. MO PAU

Do nham bé mat (Ra) la mot yéu t6 quan trong trong qua trinh gia cong va c6 anh hudng lon
dén chat luong san pham Trong hau hét cac truong hop, d6 nham bé mdt cang nho, chét luong
bé mit cang t6t, tudi tho ciia may cang cao [1, 2]. Chét luong bé mit t6t s& gilp cai thién mot sO
tinh chét vé do bén cua cic chi tiét may nhu kha ning chng dn mon, dd bén moi va kha ning
chiu nhiét ciia cac chi tiét may [3, 4].

Déi voi qua trinh gia cong co, viéc nghién ctru anh huong cua cac tham sO cong nghé dén
nham be mat, tim dugc moi lién hé gitra ching bang phuong phap thyc nghiém doi hoi phai thuce
hién rat nhiéu thi nghiém; didu nay s& dan dén gia tang chi phi vé may moc, thiét bi, thoi gian,
nhan céng [5, 6],... Do d6, giam so lugng thi nghiém can thyc hién, tim ra quy luat phan anh sy
phu thugc ctia d0 nham bé mat vao ché do cong nghé, tr d6 du doan dugc d nham bé mat khi
thay d6i ché d6 cong nghé 1a mot nhu cau rat thyc tién. Bai toan du doan d6 nham bé mit c6 thé
dugc phat biéu dudi dang bai toan t6i thiéu ham muc tiéu 13 d6 nham bé mat.

Trong qué trinh ldn ép sir dung con lin, ¢6 nhiéu tham s6 céng nghé anh hudng truc tiép dén
chat lugng bé mit noi chung va d6 nham bé mit néi riéng [7-9]. Mot s6 nghién ciru trude da dé
cap dén anh hudng cua cac thong sd cong nghé dén d6 nham bé miat nhu: Nghién ctru anh hudng
tbc do truc chinh (Spindle speed), lugng chay dao (Burnishing feed rate), chidu sau lin ép
(Burnishing depth) dén chat lugng bé mit khi lan ép mit try trong thép AISI 1045 [7]; Nghién
ctru anh huong toc do truc chinh (Spindle speed), luong chay dao (Feed rate), chiéu sau lan ép
(Depth of penetration), s lwong con lan (Number of rollers) dé cai thién chat luong bé mat khi
lan ¢p bé mat thép H13 [8]. Trong nghién ctru ndy, anh hudng cua ba yeu t6 quan trong nhét 1a
tbc d6 truc chinh, lwong tién dao va chiéu sau lin ¢p s€ duoc nghién clru bang cach xur ly cac dur
lidu thuc nghiém lan ép mit try trong ctia mot chi tiét dng 16t trong két cau hang khong trén nén
thép 09X 16H4BJI. Cac thi nghiém can thyc hién s& dwoc quy hoach theo phuong phap Taguchi
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[10, 11]. bay la phuong phap quy hoach thudng duoc st dung cho cdc qua trinh mé hinh hoa,
phan tich, t6i wu hoa, doi hoi it thi nghiém hon so v6i cac phuong phap quy khac (nhu quy hoach
truc giao, quy hoach truc giao cp 1, quy hoach truc giao giao rt gon [10],...) nhung van dat
duogc do tin cdy.

Tir dir lidu thuc nghiém, anh huong cia cac yéu to dén d6 nham bé mit s& duoc nghién ciu
thong qua phan tich ANOVA [10]. Sau d6, phuong phéap Taguchi s&€ duoc st dung dé tim ra ché do
cong nghé t6i uu tuong tmg voi do nham nho nhat theo quy trinh dugc trinh bay trong [10]. Phuong
phap nay da duoc str dung trong nghién ctu [7]. Ngoai ra, phuong phap sir dung mang no ron nhan
tao (goi tat 1a phuong phap ANN [12]) ciing duoc st dung dé du doan d6 nham ciia bé mat.

2. THUC NGHIEM
2.1. Céu tao va quy trinh céng nghé ché tao chi tiét ong 16t
Chi tiét dng 16t c6 cAu tao gdm cac mit phing, mit tru va cac 16 nhur hinh 1. N6 duoc ché tao tir
thép hop kim 09X16H4BJ1 theo IoCcT 977 — 88 va dugc nhi¢t luyén Vdat d6 cung 27 — 35HRC.
Quy trinh gia cong chi ti€t ong 16t bao gdm cac nguyén cong chu yeu la tién, phay va lan ep.
Phuong phép lan é ep sir dung con lan duoc sir dung dé gia cong mat try trong duong kinh ®16,002.

Hinh 1. Céu tao chi tiét éng I6t.

2.2. Quy hoach thuc nghiém

Thyc nghiém dugc quy hoach bang phwong phap Taguchi. Ba yéu té c6 anh huong 16n nhét
dén d6 nham bé mat 1a tdc do truc chinh S (vg/phit), lugng tién dao F (mm/vg) va chleu sau lan
ép D (mm) duoc chon 1a yéu t6 ddu vao. Déi gia tri duoc nghién ciru clia cac tham sb nay duoc
chia thanh 3 muc: 1 — Gia tri nho nhit, 2 — Gia tr trung tdm va 3 — Gid tri 16n nhat nhu duoc thé
hién trong bang 1.

Bdng 1. Gia tri cdac mikc cua cdc tham s6 cong nghé.

Tham sb Ky Pon Mitc bién doi

cong nghé hiéu vi 1 2 3
Téc d6 truc chinh S vg/ph 650 1250 1750
Lugng tién dao F | mmig | 0,77 0,84 0,91
Chiéu sau lin ép D mm | 0,0075 | 0,0150 |0,0225

Thong sb tbc do truc chinh va lugng chay dao dugc lua chon theo khuyén cao cua nha san
xuét dung cu Cogsdill. Theo tai li€u ctia nha cung cép dung cy, ddi vai dung cu duoc st dung,
khoang gié tri ciia téc do truc chinh 1a 610-1800 (vg/ph), clia lwong chay dao 14 0,7620-0,9144
(mm/vg) [13]. Khoang gia tri cla chiéu sau lin ép duoc lya chon dya vao d6 nham bé mit chi
tiét trude khi 1an ép, 46 nham bé mit sau khi lan ép, d6 bién d6i duong kinh chi tiét khi lan ép va
tinh dan hdi cua dung cu.

Véi k =3 yéu t6, mdi yéu t6 co L = 3 murc, néu str dung mo hinh thie nghiém toan phan thi s6 thi
nghiém can thyc hién 1a L* = 3* = 27. Sir dung m hinh Taguchi, Iya chon méng truc giao Le(3%) [10],
s thi nghiém can thuc hién chi 14 9. CAu triic mang truc giao nay dugc thé hién trén bang 2.
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2.3. Tién hanh thyc nghi¢m
2.3.1. Thyc hién nguyén cong lan ép

Céc nguyén cong ldn ép duoc thyc hién trén may tién CNC ST-20 HAAS (hinh 2), str dung
dung cu lan ép bang con lan bé mit tru trong ctia hdng Cogsdill (hinh 3).
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Hinh 2. Mdy tién CNC ST-20 HAAS Hinh 3. Dung cu ldn ép bé mdt tru trong Cogsdill.
1 - Dung cu ldn ép; 2 - Phdi; 3 - Po gd.

2.3.2. Do do nham

Sau khi lan ép, d6 nhdm ctia bé mit try trong (duémg kinh ®16,002" 015) dugc do bang méy
Mitutoyo SJ-301 (hlnh 4). Pé do d6 nham, mot phan cua chi tiét dugc cit bo dé may do co thé
tiép can mit tru can do. V&i san pham cua mdi thi nghiém, viéc do dugc thuc hién 3 14n tai 3 vi
tri khac nhau (cho két qua d6 nham Ral, Ra2 va Ra3). P nham Ra thu dugc 14 gia tri trung binh
ctia 3 d6 nham do duoc. Két qua do d6 nham Ral, Ra2, Ra3 va két qua tinh do nham trung binh
Ra dugc thé hién trong bang 2.

Hinh 4. May do dg nham (a) va vi tri do @6 nhdam trén chi tiét (b).
Bing 2. Cdu triic thi nghiém, ché do cong nghé, két qua thi nghiém va ty sé tin hiéu trén nhiéu.

Thi Céu trac thi nghiém|  Ché dé cong nghé PH nham Ty sb
nghiém S F D S F D Ral | Ra2 | Ra3 Ra SIN
" | (muc) | (muc) | (muc) | (vg/ph) | (mm/vg) | (mm) | (um) | (um) | (um)| (um) | (dB)

1 1 1 1 650 0,77 |0,0075(0,09 0,12 |0,11 | 0,1067 | 19,38
2 1 2 2 650 0,84 1]0,0150|0,15(0,09|0,09 | 0,1667 | 15,56
3 1 3 3 650 0,91 10,0225|0,17 (0,17 | 0,16 | 0,1100 | 18,89
4 2 1 3 1200 0,77 10,0150 0,20 | 0,23 | 0,24 | 0,2233 | 13,00
5 2 2 2 1200 0,84 ]0,0225|0,02 |0,05|0,07 | 0,0467 | 25,85
6 2 3 1 1200 0,91 10,0075|0,07(0,10|0,14 {0,1033 | 19,39
7 3 1 3 1750 0,77 |0,0225|0,02 | 0,04 | 0,05 | 0,0367 | 28,24
8 3 2 1 1750 0,84 1]0,0075|0,090,12|0,13{0,1133 | 18,82
9 3 3 2 1750 0,91 10,0150|0,10(0,14|0,25(0,1633 | 15,13
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3. TOI UU HOA CHE PQ CONG NGHE LAN EP

3.1. Bai toan tdi wu hoa

Bai toan t6i uvu hoa duoc phat biéu nhu sau: Tim X =[S, F, D] tdi thiéu héa Ra théa man cac
rang budc sau: 650 <S <1750 (vg/ph), 0,77 < F <0,91(mm/vg), 0,0075< D <0,0225 (mm).
3.2. T6i wu héa bang phwong phap Taguchi
3.2.1. Tinh ty s6 tin hiéu trén nhiéu SIN

Day 1a bai toan cyc tiéu hoa nén ty s6 "tin higu trén nhiu" S/N duoc tinh theo cong thirc (1),
trong do, n 1a s6 luong dir liéu. Trong vi du nay, chi co 1 dir liéu 1a Ra nén n = 1. K&t qua tinh
S/N dugc thé hién trong bang 3.

(S/N), ——10Iog[ Zy,j (1)

3.2.2. Phan tich S/N va ANOVA va xdac dinh ché dé cong nghé 16 uu

Gia tri trung binh cta ty s6 S/N twong Umg véi mic i cua yéu té X (x =S, F hodc D) dugc tinh
theo cong thuc (2), trong d6 m 1a s6 phan tir cling murc i cia yéu td X (trong nghién ctru ndy m =
3 ddi voi tat ca cac truong hop).

v 1L x

Ti ZEZ(S/N)U )

j=1
Sau khi tinh du 9 gia tri (3 yéu td, mdi yéu t6 ¢6 3 murc), ta tim gia tri nho nhat (Min), gia tri
16n nhat (Max) va gia tri trung binh (Mean) ddi véi timg yéu t6. Gia tri A=Max - Min thé hién
murc d6 anh huong cua cac yéu t6 dén muc tiéu. Két qua tinh toan dugc thé hién trong bang 3. Ta
thy, anh huong dén do nham nhiéu nhat 1a D (9,77 dB, twong duong véi 65,33%), it nhat 1a F

(2,40 dB, tuong duong vai 16,05%).

Bing 3. Phan tich ty s6 SIN va ANOVA cho d¢ nham.

Mikc bién d6i|S (vg/ph) |F (mm/Vg)|D (mm) Phuong 4n t6i uu
1 17,94 20,21 19,20 £ oan o a .
> 19.41 20,08 14,56 Ché do6 cong nghé | S3F1D3
3 20,73 17,81 24,33
Min 17,94 17,81 14,56
: : : N 26,54
Mean (m) 19,36 19,36 19,36 S/ 65
Max 20,73 20,21 24,33
A 2,78 2,40 9,77
% anh huong | 18,62 16,05 65,33 Ra 0,0471

Ché d6 cong nghé tdi wu 1 ché do ma cac tham s6 c6 gia tri twong tmg méi mirc cd S/N 16n nht.
Theo bang 3 ta thay d6 1a bo tham s6 S3F1D3, nghia la cic tham s6 S, F, D co cac gia tri twong tng
& mirc 3 (1750 vg/phit), mirc 1 (0,77 mm/vg), mic 3 (0,0225 mm). B tham sé nay tuong Gng voi
mdt trong cac thi nghiém da duoc thue hién (thi nghiém s6 7). Trong thi nghiém nay, ty s S/N la
28,24, con d6 nham trung binh do dugc 13 0,0367 (um). Pay 1a két qua do dugc. Phuong phap
Taguchi cho phép str dung cdng thirc kinh nghiém dé tim ra gia tri cua hai dai lugng néi trén, cé tinh
dén quy luat anh huong coa tat ca céc thdng s, nhu sau (trong do k 12 s6 yéu td):

(SIN)

(S/N)Opt=m+zk:[(8/N)im—m}; Ragd" =—10 2
i=1

opt

opt

Két qua tinh toan ty s6 S/N va ¢ nham t6i wu dwoc thé hién trong bang 3.
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3.2. T6i wu héa bang phwong phap ANN
3.2.1. Xdy dung va hudn luyén ANN
Dir liéu mau hudn luyén ANN chinh 1a cic thong s6 ché do cong nghé (dir liéu dau vao
(Inputs), x) va d¢ nham trung binh (dich (Targets), T) do dugc trong 9 thi nghi¢m.
Hidden Output

i it e

Hinh 5. Cdu triic ANN.

Do s luong dit liéu cua bai toan khong 16n (9 miu, 3 diu vao, 1 dau ra) nén mang ANN
dugc lya chon 1a mang kiéu fitting véi chi 1 16p 4n gdm 5 no ron (hinh 5). Ham chuyén doi ctia
céc no ron trong 16p an 1a ham tan-sigmoid, ciia no ron trong 16p dau ra 1a ham tuyén tinh. Thuat
toan huin luyén dugc chon 1a thuat toan lan truyén ngugc Levenberg-Marquardt, st dung ham
tinh 16i MSE (Mean Squared Error — Sai 1éch binh phuong trung binh).

P

Sau mdi 1an huén luyén, chét lugng cia ANN cin duoc danh gia bang cach sir dung ANN vira
dugc huan luyén dé tim két qua dau ra y (Outputs) twong tng voi dir liéu dau vao X va so Sénh
v6i dich T. Mi quan hé tuyén tinh giira y va T dugc danh gia boi hé so hoi quy R, ¢o gi tri ndm
trong doan [0,1] trong d6, R = 0 nghia 12 y va T khong c6 bat ky mbi quan hé nao, con R = 1
nghia 13 y va T hoan toan tring nhau, twong mg vdi viéc ANN dwa ra du bao chinh xac. Néu R
tim dugc co gia tri nhé hon nhiéu so véi 1, can huin luyén lai ANN cho dén khi R tién gﬁn toi 1.

Tac gia da thuc hién viéc huén luyén nhiéu 1an cho dén khi R = 0,84911. Khi d6, mdi quan hé
giita y va T dugc thé hién trén hinh 6.

:R=0.84911
T T

T T
© Data
Fit

Output ~= 0.97*Target + 0.019

004 006  0.08 0.1 012 04 016 018 02 0.22
Target

Hinh 6. Méi quan hé Output-Target.

Co thé théyv, Kkét qua du doan bang ANN rét gan vé6i gia trinh thuc nghiém, méi quan hé gitta

chung dugc thé hién bang phuong trinh:
y =0,97T + 0,019

3.2.2. Sir dung ANN dé tim ché dé cong nghé toi uu

ANN da duqc huin luyén s€ dugc su dung dé dy doan do nl}ém trén co s& cac gia tri cua ché
do cong ngh¢ nam trong dai gia tri dwgc nghién ctru. Trong phéan thue nghiém, chi 3 mirc gia tri
ctia moi thong so che do cat S, F va D dugc nghién ciru. Trong phan nay, dai gia tri cla tung
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thong sd cua ché do cong nghé déu dugc chia thanh 100 mirc, tao ra 1 triéu mau (b gia tri cua
cac thong s6 S, F va D) nghién ctru, sau d6 ANN duoc sur dung dé tinh d¢ nham bé mit tuong
mg voi timg mau va cudi cung, ché d6 cong ngh¢ t6i wu twong ung v4i do nham nho nhat s&
duoc tim ra. Bang cach chia dai gid tri thanh nhiéu mtrc hon, khoang cach gitra cac gia tri s¢ nho
hon, cac gia tri toi uu tim dugc (n€u co) s€ chinh xac hon. Két qua, gia tri nho nhat cia d¢ nham
dy doén 1a Rajy" =0,0343 (um) Gid trj cua cac tham s6 cit cta ché do tdi wu nay la la: S = 1750
(vong/phut), F = 0,77 (mm/vong), D = 0,0213 (mm).
3.3. Binh luin két quﬁ

S thi nghiém can thuc hién khi quy hoach theo phuong phap quy hoach Taguchi it hon so

v61 mot s6 phuong phap khac. Hiéu qua cua phuong phap Taguchi s€ r6 hon khi s6 yéu t6 va s6
mirc cua timg yéu té duoc nghién ctru 16n hon.

Bing 4. So sanh Ra t6i wu bang cdc phirong phdp khéc nhau.

Théng s6 Thuc nghiém | Taguchi | ANN
S t6i wu, vong/phut 1750 1750 1750
F t6i wu, mm/vong 0,77 0,77 0,77
D tbi wu, mm 0,0225 0,0225 |0,0213
Ra tdi uu, pm 0,0367 0,0471 | 0,0343

Néu phuong an t6i uvu khong phai l1a phuong an di dugc thuc nghiém, két qua t6i wu hoa (gia
tri cia ham muc tiéu) can duge kiém chung béng cach thyc hién thém mdt (hoac mot sé) thi
nghiém twong tmg véi bd thong sé ti wu duge tim thay.

Trong nghién ciru ndy, phuong an t6i wu 1a mot trong cac phuwong 4n da dwoc thuc nghiém
(phwong an thir 7, bang 2). Khi d6, c6 hai gia tri tdi vu cia ham muc tiéu 14 gia trj thuc nghiém
va gia tri dugc tinh lai bang cong thire Taguchi. Néu hai gid trj nay gém nhau (nhu trong nghién
clru ndy), c¢6 thé khang dinh rang thi nghiém va viéc do dac dugc tién hanh mot cach can than,
bédo dam cac yéu cau ky thudt va coéng ngh¢. Néu hai gia tri nay khac nhau nhiéu, cdn xem xét
nguyén nhan cia sy sai khac d6. C6 thé c6 nhiéu nguyén nhan, nhung hai nguyén nhan 16n nhat
c6 thé 1a: 1 — Sb luong thi nghiém qua it dan dén viéc quy luat anh hudng cua cac yéu t6 dén
ham muc tiéu chua dugc thiét 1ap mot cach day du, do do, _cong thie Taguchi (1a mot cong thire
kinh nghiém) chua thyc sy phu hop dé tinh todn gia tri t6i uu cia ham muyc tiéu; 2 — Viée thi
nghiém chua dugc thuc hién mot cach cin trong, dung quy dinh va sai s do dac 16n. Trong
truong hop ndy, can kiém tra lai quy trinh thuc nghiém va do dac, tim va xtr Iy cac sai sot c6 thé
xay ra, sau d6 thuc hién lai thi nghiém dé kiém chimg két qua tinh bang cong thirc Taguchi.

Tu bang 4, ta théy d6 nham tdi wu khi S 16n nhat va F nho nhat ¢ ca 3 phuong phap. Vi tham
s6 D, d6 nham t01 uu voi phuong phap thuc nghiém va Taguchi lon nhat khi D 16n nhit, phuong
phap ANN Ra téi wu khi D gan gia tri 16n nhat. Diéu nay duoc giai thich, khi ting chiéu sau lin
ép, ap luc dung cu 1én bé mat tang, bé mat bién dang lam giam nhap nhd bé mit nén d6 nham
giam. Tuy nhién, khi D ting qua mic lam bién dang déo bé mat ting qua mirc, khi d6, bé mit bi
bong tréc va xude do dung cu lam d6 nham giam. Phuong phap ANN cho két qua gan sat voi két
qua thuc nghiém (bang 3). Két qua nay c6 duoc vi ANN duoc tao va hudn luyén t6t. Tuy nhién,
trong qua trinh huan luyén ANN, tic gia nhan thiy rang, ANN cho két qua khong 6n dinh: trong
nhiéu 1an hudn luyén, khong phai ANN co R gan b?mg 1 nao ciing cho két qua nhu mong doi. Gia
tri 6 nham thu dugc bién thién trong mét khoang gia tri xung quanh gia tri d6 nham thu duoc
biang phuong phap Taguchi. Sy khong 6n dinh ciia ANN c6 thé 1a vi s6 luong dir li€u dugc st
dung dé huan luyén ANN 'khong 16n (chi c6 9 bo dir licu). Pé ANN cho két qua on dinh, can st
dung nhiéu dit liéu hon dé hudn luyén. Do d6, chi nén sir dung ANN trong céc truong hop thuc
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hién dugc nhiéu thi nghiém hon, véi hang trim, thim thi hang nghin thi nghiém. Véi truong hop
s0 thi nghiém khong 16n, nén st dung phuong phap Taguchi.

4. KET LUAN

Nghién ciru nay da sir dung phuwong phap Taguchi va phuong phap ANN dé quy hoach va t01
uu hoa cac tham s6 cong nghé cua quy trinh ldn ép (st dung con lin) mit try trong cta chi tiét
6ng 16t trong két cAu hang khong theo chi ti€u d§ nham nho nhit. Viéc quy hoach thyc nghiém
theo phuong phap Taguchi giup t61 uu hoa s6 thi nghiém can thyc hién nhung van bao dam rang
dir lidu thu duoc du tin cdy dé c6 thé duoc sir dung trong bai toan tdi uru hoa.

Két qua toi uu hoa bang phuong phap Taguchi cho thay, d6 nham t6i vu thu duoc phu hop
v6i két qua thyc nghiém. Piéu nay khang dinh do tin ciy ciia phuong phap va chig to cac thi
nghiém da dugc thyc hién mot cach chinh xac.

Phuong phap ANN ciing cho két qua phu hop vé6i két qua thuc nghiém va két qua thu duoc
bang phuong phap Taguchi. Tuy nhién, trong qua trinh sir dung, ANN cho két qua khong thyc su
6n dinh, nguyén nhan c6 thé 1a do sé luong dir liéu dugc dung dé huan luyén con it. Vi vdy, can
can nhéc viéc chi st dung ANN mét cach ddc lap dé gidi bai toan tdi wu hoa trong nhirng trudng
hop s6 lugng dit liéu khong nhiéu.

Két qua cta nghién ctru ndy co thé gop phan vao viéc lam chi cong nghe ché tao chi tiét ong
16t. Ngoai ra, phuong phap duoc sir dung trong nghién ciru ndy co thé dwoc ap dung trong céac
bai toan tdi wu hoa twong ty ap dung cho cac dbi tuong khéc.
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Co ky thudt & Co khi dong lyc

ABSTRACT
Optimization of roller burnishing process parameters using Taguchi and ANN methods

The paper presents the results of research on the optimization of the roller burnishing
process of brushing used in aeronautical structures by means of Taguchi method and ANN
method. Spindle speed (S), feed rate (F) and burnishing depth (D) are chosen to be input
parameters, and surface roughness (Ra) is chosen to be the objective of the optimization.
Results of analyzing the data about used process parameters and measured surface
roughness show that: 1 - Burnishing depth has the biggest influence on surface roughness,
then spindle speed and feed rate; 2 - In the considered range of values of process
parameters, optimal (minimum) surface roughness is reached as S and D are of largest
values whilt F is of smallest one; 3 - Value of optimal surface roughness obtained by both
methods is consistent with the experimental data. However, ANN method provides
unstable results, the reason may be the fact that the data amount used is not big.

Keywords: Taguchi; ANN; Roller burnishing; Surface roughness; Optimization.
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