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This paper presents the results of the influence and optimization of
some machining parameters on the surface roughness (Ra) and material
removal rate (MRR) in the milling process of AL-7075 on the CNC
machine. The signal ratio (S/N) in the Taguchi method and the analysis
of variance (ANOVA) were selected to determine which machining
parameters significantly and percentage contribution to Ra and MRR.
Then, the response surface method (RSM) was used to optimize the
multi-objective Ra and MRR criteria. The results show that machining
parameters directly influence Ra and MRR. Specifically, Ra is
significantly affected by spindle speed, feed rate, coolant, and depth of
cut with percentages of 37.12%, respectively; 12.56%, 12.07%, and
10.13%, while MRR is mainly affected by feed rate, depth of cut with
percentages of 41.68% and 47.29%. Finally, the results of multi-factor
optimization analysis by RSM indicate that with the coolant condition
(on), the feed rate 450 mm/min, depth of cut 0.369 mm, and spindle
speed 5500 r/min obtain the optimum value of Ra and MRR are 0.159
pm and 32.019 g/min, respectively.
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Bai bao trinh bay két qua nghién ciru anh hudng va tdi wu hoa mét s6
thong sd gia cong toi nham bé mat (Ra) va tdc do boc tach vat liu
(MRR) khi phay hop kim nhém 7075 trén may CNC. Ty s6 tin hiéu nhidu
(S/N) trong phuong phap Taguchi va phén tich phuong sai (ANOVA)
duoc sir dung dé xéc dinh thong s gia cong nao anh hudng dang ké va ty
Ié phan trim dong gop cua ting thong s6 dén Ra va MRR. Sau d6, Ra va
MRR di duoc t6i vu hoa da muc tiéu bang phuong phap mat dap ng
(RSM). Két qua nghién ciru cho thay céac thong s gia cong c6 anh hudng
truc tiép dén Ra va MRR. Cu thé, Ra bi anh huong dang ké bai tée do
truc chinh, téc do tién dao, dung dich tron ngudi va chiéu sau cit véi ty 18
phan tram 1an luot 14 37,12%; 12,56%, 12,07% va 10,13%, trong khi
MRR bi anh hudng chinh bai toe do tién dao, chiéu sau cat véi ty 1é phan
tram 1a 41,68% va 47,29%. Cudi cung, két qua phan tich téi wu da yéu to
bang RSM khi diéu kién c6 tron ngudi, toc do tién dao 450 mm/ph, chiéu
sdu cit 0,369 mm va tdc do truc chinh 5500 v/ph thi thu dugc gia tri tHi
uu Ra va MRR tuong ung 14 0,159 pm va 32,019 g/ph.
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1. Gioi thigu

T6i wu hoa anh huéng cua cac thong s6 cong ngh¢ khi gia cong trén may phay CNC van la
hudng nghién ctru co y nghia thyuc tién cao nén gan day van c6 co nhleu cong trinh nghién ctu
duoc cong bo GokhanSur va cong su [1] da ap dung phuong phap don yeu t6 va da yéu to dé toi
vu hoa mot sb thong s6 gia cong (toc d6 cat, lugng tién dao va goc xodn cua dung cu cit) nham
giam thiéu lyc cit va d6 nham bé mit trong qua trinh phay Ti6Al4V. Lin va cong su [2] di st
dung phan tich hdi quy va mo hinh ANN dé xay dung mé hinh dy bio d6 nham bé mat chi tiét
khi gia cong dua trén cac thong sd cong nghé va rung dong khi gia cong trén may phay CNC.
Zhang va cong sy [3] da xay dung phuong phap tdi uu hoa tham sb gia cong khi phay tho bang
cach két hop téi uu hoa ngoai tuyen va giam sat thoi gian thuc dé cai thién hiéu qua gia cong.

Tai Viét Nam, nghién ciru vé tdi uu héa khi gia cong trén may phay CNC ciing da thu duoc
nhiéu thanh tyu ca trong nghién ctru co ban va nghién ctu tng dung. Pham Thanh Tung [4] da
nghién ctru xac dinh moi quan h¢ thuc nghiém gitra thong so ché @6 cit va chét luong bé mat chi
tiét khi gia cong thép hop kim SKD61 bang dao phay cau trén trung tm gia cong CNC 5 truc va
xdc dinh b thong so ché do cit tbi uu bang phuong phép tri tué nhén tao va giai thuat PSO dé
giai bai toan ti wu. Tuong ty, Nguy&n Tuin Linh va cong sy [5] ciing da dya trén co s6 cac mod
hinh hoa phay cao tdc dé xuat ung dung thuat todan PSO cho qua trinh téi wu hoa ché do cat véi
hai muc tiéu dam bao d6 nham bé mit va tudi bén cua dung cu cit. Hoang Tién Diing va cong sy
[6] nghién ct, thyc nghiém va xur ly s6 lidu dé dua ra quan hé toan hoc anh huéng cua ché do
cit dén lyc cit trong qua trinh gia cong va ung dung phuong phap phén tich phuong sai
(ANOVA) xay dung moi quan h¢ phu thugc rung dong voi ché do cat va goc dao trong qua trinh
phay bing dao phay ngon, tir d6 c6 thé du doan duoc lyc cit xay ra trong qua trinh gia cong. Lé
Thé Hung va cong su [7] da phan tich va dénh gid dnh huong cua thong so ché do cat dén nham
bé mit trong qua trinh phay cao toc trong diéu kién gia cong kho va gia cong w6t vat lidu thép
SKD61 sau nhiét luyén. Tran Cong Chi va cong su [8] da gidi thiéu mé hinh du doan va tbi uu
hoa cac thong sb gia cong bang cach két hgp mo hinh ANN va thuét toan GA khi gia cong thép
C45 trén may phay CNC.

Hién nay, trong cac diéu kién san xuét cu thé, viéc sir dung hiéu qua nhat cac tinh nang ky
thuat cua may, xac 1ap ché do gia cong ‘hop 1y, dam bao yéu cau chat luong san pham, téi giam
chi phi dién nang, nguyén vat IIeu . van la nhiing van dé cip thiét. _Trong s6 cac chi tidu danh
gi4 san pham sau khi phay thi toc d6 boc tach vat liéu va d6 nham bé mit 1a hai trong s6 nhitng
chi tiéu quan trong lién quan tryc tlep dén chit lugng san pham va gia thanh san pham Do do,
nghién ctru nay gidi thiéu két qua t6i wu hoa anh huong cua mot sb thong sb gia cong dén nham
bé mat va téc do boc tach vat ligu khi phay hop kim nhom 7075 trén méay phay CNC dua trén
phwong phap Taguchi va phuong phap bé mat dap tng.

2. Phwong phap nghién ciru
2.1. Phwong phdap Taguchi

Nghién ctu lya chon phuong phap ma tran thi nghiém tryc giao Taguchi dé xac dinh s6 lugng
mau thi nghiém. Phuong phap Taguchi sir dung cac diy truc giao trong quy hoach thuc nghiém.
Do d6, phuwong phap nay cho phép sir dung tdi thiéu cac thi nghiém can thiét dé nghién ciru anh
huéng cta cac thong s6 1én mot dap tmg duoc lya chon nao do cua mot qua trinh tir d6 nhanh
chong diéu chinh céac thong sb dé tién dén téi uu nhanh nhat [9]. Phuong phép Taguchi st dung
ty s tin hiéu nhidu (signal-to-noise) S/N dwoc chuyén di tir ham sé mat mat L:

L = k(y — m)? (1)

Trong do L la rnat mat do sai 1¢ch gié tri dap tng y nhan dugc so véi gia tri dap ang m mong
muén, k 1 hang sb. Ty s6 SIN chuyén dbi dé tinh toan cho 3 truong hop chinh:

- Néu gia tri dap Gng y; can dat “Loén hon tot hon” thi:
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= = ~10logy(; Z 2 @
- Néu gia tri dap Gng y; can dat “Nho hon t6t hon” th1
== —1010g10(—2 v) ©)
- Néu gia tri ddp Gng y; can dat “Danh gia anh hu:ong (;ua cac nhan t&” thi:
% = 1010g10( 2) (4)

Trong do:

y=- Zyu, - Z(yu y)? (5)

VGi n, s, ¥ 1an luot 1a s6 thi nghlem Iap, do léch Chuan Va gia tri trung binh. Trong moi truong
hop, ty sb S/N cang 16n thi ddc tinh nhan dugc cang tot.

Trong nghién ctru nay, bang ma tran thi nghiém truc giao Taguchi L18 véi cac thong sb cong
nghé duoc chon lya dua trén thuc té gia cong, kha ning cong nghé cia may coéng cu va dung cu
cit (Bang 1). Dung dich tron ngudi duoc str dung 1a Esterlube Cutting P25, ap suat va luu lugng
phun 1a 1,2+1,3Mpa va 10 lit/ph.

Bang 1. Gid tri Ciia théng sé cong nghé khi gia cong

Thong so 1 2 3
Tron ngudi Bat Tt -
F (mm/ph) 150 250 450
t (mm) 0,1 0,25 0,4
n (v/ph) 3500 4500 5500

2.2. Phwong phdp bé mdt ddap g (RSM — Response Surface Methodology)

Phuong phap bé mat dap tmg (RSM) 1a mét trong nhitng phuong phap thong ké hién dai dé
thiét 1ap cac diéu kién tién hanh va danh gia két qua thuc nghiém. Trong phuong phap RSM c6
hai mé hinh thiét ké thuc nghiém dugc 4p dung rong rii 1a thiét ké to hop trung tim va thiét ké
hop Behnken [10].

MGi quan hé giita dau vao va dau ra co thé duoc biéu dién boi phuong trinh:

y = @x1, %z, .. xp) + & (6)
Véi k bién dau vao, mdi quan hé gitta dau vao va dau ra co thé duoc viét lai dudi dang
phuong trinh bac 2.
k K k
= f,+ Z Bxi + Z Bxi® + Z Bxixj + € (7)
i=1 i=1 ij

Trong d6 x; 1a nhiing bién ma hoéa, 3; 1 cac hé sb bac nhat, £, 1a cac hé s6 bac hai, 5, 1a céc
hé s tuong tac ctia phuong trinh va e 13 sai s6 thong ké ciia gia tri trung binh.
2.3. Piéu kign thuc nghigm
2.3.1. Vat liéu gia cong

Trong nghién ctru nay, hop kim nhém 7075 c¢ kich thudc (80x75x40 +1) mm duoc su dung
cho thi nghiém. Thanh phan hoéa hoc chinh bao gom (87,1-91,4) %Al, (0,18-0,28) %Cr, (1,2-2,0)
% Cu..., ty trong: 2,81 g/cm?®.
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2.3.2. Thiét bi gia cong va dung cu do

Thiét bi gia cong 1a may phay CNC ma hi¢u DMC 835V (Hinh 1) v6i hé diéu khién Siemen
tai xuong thyc hanh cua truong Cao dang Co dién Ha Noi. Dung cu cat 1a dao phay mat dau,
duong kinh dao $63 mm, 4 ludi cat manh hop kim Cung RPMT1204- DURACARD.

Hinh 1. Mdy phay CNC ma hiéu DMC 835V, phéi gia céng va dung cu cat

D6 nham bé mit dugc xac dinh bang thong sé R, trén bé mat chi tiét V6i phuong chuyén dong
tinh tién cua dau do song song v@i phuong chay dao trén chi tiét. M&i mau duoc do 13p lai 3 1an
tai 3 vi tri khac nhau, gi4 tri R, cudi ciing 14 trung binh cong cua 3 lan do. P nham duge do bang
thiét bi TR200 Handheld Roughness Tester bi duoc san xuat tai My, d6 chinh xac Ra 0,005 pm.

Téc d6 boc vat lidu (MRR) duoc tinh toan dya trén su chénh 1éch khdi lwong cua chi tiét gia
cong trudc va sau khi thi nghiém.

Wi—wW
MRR = = (g/ph) (8)

Trong d6: w; — khdi lwgng ban dau cua phoi [g]; wr — khdi lugng cia chi tiét sau gia cong [g],
T —thoi gian gia cong [ph].

3. Két qua phan tich va thao luin

Thyc hién gia cong theo quy hoach thyc nghiém, sau khi gia cong tién hanh do Ra va tinh
toan gia tri MRR. Két qua thyc nghiém kém theo ti s6 S/N cho Ra duogc tinh theo (3) va MRR
tinh theo (2) nhu thé hién trén bang 2.

Béng 2. Két qua do Ra va MRR  theo cdc diéu Kién cong nghé khac nhau

Miy  Trom F t n Ra MRR  Tys6S/N  TysdS/N

ngudi (mm/ph) (mm) (v/ph) (um) (9/ph) cho Ra cho MRR
1 1 3 1 1 0,325 2,608 9,762 8,327
2 1 1 2 2 0,345 6,615 9,252 16,411
3 1 1 3 3 0,198 11,926 11,480 21,530
4 1 2 1 1 0,423 4,410 7,466 12,889
5 1 2 2 2 0,276 8.966 11,182 19,052
6 1 2 3 3 0,186 17,640 12,203 24,930
7 1 3 1 2 0,252 7,696 11,983 17,725
8 1 3 2 3 0,229 21,374 17,766 26,598
9 1 3 3 1 0,665 31,918 3,539 30,081
10 2 1 1 3 0,122 2,646 18,297 8,452
11 2 1 2 1 0,411 6,406 7,730 16,132
12 2 1 3 2 0,507 10,584 7,801 20,493
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Miy, Trom F t n Ra MRR  Tys6S/N  TysdS/N

ngudi (mm/ph) (mm) (v/ph) (um) (9/ph) cho Ra cho MRR
13 2 2 1 2 0,508 4,908 5,883 13,818
14 2 2 2 3 0,317 11,025 10,555 20,848
15 2 2 3 1 0,679 14,301 3,358 23,107
16 2 3 1 3 0,136 7,938 17,351 17,994
17 2 3 2 1 1,332 19,845 -2,488 25,953
18 2 3 3 2 0,880 31,752 1,110 30,035

3.1. Anh hwong ciia cdc thong sé gia cong dén dp nhdam bé mit va toc dp béc tich vit ligu
3.1.1. PG nham bé mdt

Hinh 2a gii thiéu két qua phan tich anh huong ciia cac thong sé gia cong dén do nham bé mat
va ty 1¢ S/N trung binh khi phén tich bang phuong phap Taguchi. Két qua cho thiy rang Ra giam
khi toc do cat tang. Thong thuong d6 nham bé mit cao do hinh thanh leo dao xay ra trong qua
trinh gia cong & toc do cit thap d6i véi cac hop kim nhém do ¢6 chira nhiéu pha trong ciu tric vi
md. Ngoai ra, tdc d6 truc chinh tang 1én két hop Vi sy gia tang nhiét do trong vung cit tao ra
ving bi mém cuc bo, do d6 phéi duoc tao thanh dé dang tach ra khoi bé mit gia cong, giam cac
vét xude trén bé mit chi tiét do d6 d6 nham bé mat giam di. Két qua nay phu hop véi nghién ctu
trudc day ctia nhom tac gia PINARBASI va cong sy [11].

(a) Anh hugng chinh dén S/N ctia Ra (b) Anh hugng chinh dén $/N cia MRR

D liéu trung binh Dit liéu trung binh

N E t n TN H t n
150 26

1|/

i 2 150 250 430 010 025 040 3500 4500  $500 1 z 150 250 450 010 025 040 3500 4500 5500
) 56 tin nhigu nhiéu; [dn hon t6t han

Hinh 2. Ty 1é S/N trung binh ciia d¢ nham bé mdt Ra (a) va MRR (b)

X

I
n
®

3
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LY

N, | e

3

Tisé 5/N trung binh
g
L
:\

Ty s& S/N trung binh

=
o

50

T o #in hibis nhidie MhA hetn t8+ hen

Mt khac, d6 nham ting 1én c6 lién quan dén tdc do tién dao hoic chidu sau cit ting 1én. Khi
chiéu sau cat tang 1én, dién tich tiép xuc giira phdi va dung cu cat tang 1én, dan dén khdi lugng
loai b6 vt liéu ting 18n. Nhiéu nghién ciru trude do ciing di xac nhan rang chit luong bé mit co
mdi quan hé voi lyc cét, luc cat I6n s€ gy ra nham bé mit I6n hon so véi luc cit nho. Ngoai ra,
téc do tién dao tang s& gy nén vét xude trén bé mit sau va rong hon. Dong thoi gy ra luc cat
cao trén ludi cat do do day cuia phoi ting 1én. Cac két qua nghién clru nay c6 mdi trong dong voi
1y thuyét va cac két qua trong cac cong trinh trudc d6 di cong bb.

Dung dich tron ngudi dong mot vai trd quan trong anh huong Ién dén Ra trong qua trinh gia
cong hop kim nhém. Piéu nay 1a do nhiét o ving cit thap hon thu dugc tai ving gia cong khi
phun dung dich tron ngudi va cac manh vun trén bé mat gia céng duoc cudn di dan dén do nham
bé mat chi tiét duoc cai thién.

3.1.2. Toc d@g béc tach vat liéu

Téc d6 boc tach vat liéu khi xem xét ti s6 S/N 1a cang cao cang tét. Hinh 2b gi6i thiéu két qua
phan tich anh huéng cua cac thong s gia cong dén tde do boc tach vat lieu MRR. Khi tée d6 tién
dao ting 1én thi MRR ting. Diéu nay 1a do khi toc do tién dao tang thi do day cta phoi ciing ting
lén dan dén taing MRR. Ngoai ra, anh huong cua chiéu sau cit dén MRR ciing duoc thé hién
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trong cdc sO liéu tuong ty. Thong thuong MRR cling tang 1én khi ting tdc do cat nhung khi ting
cao toc do cat s€ thic day viéc mai mon dung cu nhanh hon [12]. Tuy nhién trong nghién cuu
nay, toc do cat va dieu Kién tron ngudi cé anh hudng khong 1on den MRR.
3.2. Phin tich ANOVA cho nhdm bé mdt va toc dg béc tich vit ligu
3.2.1. DG nham bé mdt

Phén tich ANOVA cho nham bé miat Ra dugc trinh bay trong bang 3. Ké't‘ qua cho thay gia tri
P cua phuong trinh hoi quy 1a rat nho so véi 0,05. Gia tri R? phuong trinh hoi quy la 0,9767 nén
c6 thé ket luan rang phuong trinh hoi quy duge dua ra c6 y nghia vé mat thong ké. Tur bang 3
cling thay duoc Ra bi anh huong dang ke bdi toc d6 truc chinh, tiep theo 1a toc d6 tien dao, dung
dich tron ngudi va chiéu sau cat vai ty 1€ phan tram dong gop vao Ra lan luot 1a 37,12%, 12,56%,
12,07% va 10,13%.

Bang 3. Két qua phdn tich ANOVA cho Ra

Ngudn DF  SeqsSS DPong gop SS MS F P
Hoi quy 10 1,53 97,67% 1,52 0,153 29,38 0,000
TN 1 0,19 12,07% 0,03 0,027 510 0,058
F 1 0,19 12,56% 0,06 0,061 11,75 0,011
t 1 0,16 10,13% 0,03 0,034 6,58 0,037
n 1 0,58 37,12% 0,02 0,018 345 0,105
TN*F 1 0,14 8,99% 0,08 0,078 1506 0,006
TN*t 1 0,01 0,62% 0,01 0,005 1,03 0,344
TN*n 1 0,02 1,17% 0,05 0,046 8,88 0,021
F*t 1 0,03 2,20% 0,02 0,021 401 0,085
F*n 1 0,19 12,00% 0,18 0,179 34,00 0,001
t*n 1 0,01 0,82% 0,01 0,013 246 0,161
Sai s6 7 0,04 2,33% 0,00 0,005
Tong 17 1,56 100,00%

3.2.2. Téc dé béc tach vt liéu

Két qua phan tich ANOVA ciia MRR dugc trinh bay trong bang 4. Gia tri P cua phuong trinh
hoi quy nho hon 0,05; dong thoi gia tri R? phuong trinh hdi quy 13 0,9936 cho thay phwong trinh
hoi quy dugc dua ra c6 ¥ nghia vé mit thdng ké. Két qua phan tich ciing xac dinh dwoc MRR bi
anh hudng chinh béi téc do tién dao, chiéu sau cat voi ty 1& phan trim déng gop lan luot 1a
41,68% va 47,29%. )

Bang 4. Két qud phdn tich ANOVA cho MRR

Ngudn DF  SeqSS Pong gop SS MS F P

Hdi quy 10  1353,33 99,36% 1353,33 135,333 108,40 0,000
TN 1 0,78 0,06% 0,22 0,219 0,18 0,688
F 1 567,65 41,68% 0,20 0,202 0,16 0,700
t 1 644,09 47,29% 3,07 3,074 246 0,161
n 1 4,01 0,29% 1,28 1,284 1,03 0,344
TN*F 1 0,00 0,00% 1,15 1,154 092 0,368
TN*t 1 9,19 0,67% 1,85 1,846 1,48 0,263
TN*n 1 18,81 1,38% 0,26 0,264 021 0,660
Ft 1 103,65 7,61% 97,82 97,82 78,35 0,000
F*n 1 0,01 0,00% 0,01 0,014 0,01 0,919
t*n 1 5,13 0,38% 5,13 5,133 411 0,082

Sai s6 7 8,74 0,64% 8,74 1,248

Tong 17 1362,07 100,00%
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3.3. Téi wu héa da muc tiéu cho Ra va MRR

bé c6 dugc nang suét cao va chat lugng bé mat tét, qua trinh t6i uu da muc tiéu duoc thuc
hién véi cac thong so dau vao, rang budc va cac muc ti€u dugc trinh bay trong bang 5.

Bang 5. Théng s6 gia cong va muc tiéu toi wu

Théng so Muc tiéu Gi6i han duéi Gi6i han trén
Tron ngudi Bat/ tat 1 2
F (mm/ph) Trong khoang 150 450
t (mm) Trong khoang 0,1 0,4
n (v/ph) Trong khoang 3500 5500
Ra (um) Nho nhét 0,122 1,332
MRR (g/ph) Lén nhit 2,608 31,918

Hinh 3 giéi thiéu két qua t6i wu sau khi phan tich bang phuong phap RSM. Két qua cho thiy
két qua t01 wu nhu sau: didu kién c6 tron ngudi, tbc do tién dao 450 mm/ph, chiéu sau cit 0,369
mm va tdc do truc chinh 5500 v/ph. Tai diéu kién gia cong nay gia trj nho nhét cia nham bé mat
12 0,159 pm va tdc d6 boc tach vat lidu twong tmg 14 32,019 g/ph, twong ng Vai gid tri Ky vong
ham muc tiéu 1 0,985 nén qua trinh t6i vu da muc tiéu cho nham bé mit va boc tach vat lidu dam
bao d¢ tin cay.

Lo High ;? 45F0 0 0;0 555‘0 0
3 ig X X
D: 0.9846 Cur [1.0] [450.0] [0.3697] [5500.0]
Low 1.0 150.0 0.10 3500.0
T4 hop /
Mong muén
D: 0.9846
- e g —
et I
MRR
Lén nhét
y = 320009
d = 1.0000
Ra
Nhd nhét
y = 0.1587 - S S — 2‘_‘:\_-:}‘ _______ ——d — o — — ———— {
d = 0.96940 /

Hinh 3. D6 thi t6i wu héa da muc tiéu bang RSM
Dé kiém chung két qua t6i wu hoa, sau khi chuan bi may va phoi, nghién ctu tién hanh gia
cong 3 mau chi tiét véi ché do cat toi uwu vira dugc tinh toan. Két qua gia cong dugc trinh bay
trong bang 6.
Béang 6. Gid tri cat thuc té so Véi gid tri t6i uu héa

STT Tmn_ F T n _ Ra _ ] MRR_
ngugi  (mm/ph) (mm) (v/ph) Keétqua Sailéch (%) Keét qua Sai léch (%)
1 0,155 2,6 33,121 3,3
2 Co 450 0,369 5500 0,162 1,9 32,919 2,7
3 0,167 4,8 33,204 3,6

V6i két qua t6i uru va thyc té gia cong thiy rang sai léch giira gia tri toi wu va thyc té dao
dong khong qua 5%. Vi két qua nay hoan toan chap nhan duoc trong thyc té san xuat, va khang
dinh tinh dung dén cia phuong phap RSM khi giai bai toan tdi wu da muc tiéu trong qua trinh gia
cong hop kim nhom.
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4. Két luan

Trong bai bao nay, tdi wu héa anh hudng ciia mot s6 théng sé gia cong dén nham bé mit va toc
do boc tach vat liéu khi phay hop kim nhom 7075 trén may CNC da dugc nghién cuu dya trén dir
lieu thyc nghiém. Két qua cho thdy Ra giam khi tc do cat ting, khi téc do tién dao hozc chiéu sau
cét tang 1én thi d6 nham ting, dong thoi dung dich tron ngudi cling dong mot vai tro quan trong anh
huong I6n dén Ra trong qua trinh gia c6ng hop kim nhém. Ket qua ciing cho thdy ring MRR ting
khi toc do tién dao va chicu sau cat tang, tuy nhién tc do cit va diéu kién tron ngudi ¢6 anh huong
khong 16n dén MRR. Trong cac thong sb gia cong, Ra bi anh huong lon nhat boi toe d6 truc chinh
trong khi d6 MRR bi anh hudng chinh boi téc do tién dao. Khi phan tich t6i uu bang phuong phap
RSM da thu duoc gia tri t6i vu Ra va MRR dong thoi két qua kiém nghi¢m thong so t6i wu nay 6
sai lech voi thuc té khong qua 5%, do d6 két qua nay hoan toan chap nhan duoc trong thuc té san
Xuét, va khang dinh tinh dng dan ciia phuong phép sir dung trong nghién ciu.
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