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TOM TAT

Nhém bé mét la mgt trong nhiing chi tiéu dénh gia chat lugng bé mat chi tiét sau khi gia cong, ddc biét nham bé mat hét lung Acsimet anh hudng truc tiép dén
chat lugng luGi cat, tinh cit clia rang dao dung cu cat va chat lugng suon rang clia bénh réng con cong hé Gleason sau khi gia cong.

Viéc toi uu hda, lua chon da mai Hai Duang, thong s6 do hat da mai (G = 80; 100; 120), do ciing dd mai (H,) gom ba muic MV2, MV1, TB2; Van toc da mai
V,; = 16m/s, 20m/s, 24m/s va budc tién S = 2,08m/ph; 3,12m/ph; 4,16m/ph la gidi phap ddm bdo hai hoa gitia cac thong s6 dau vao (G, H,, V,, S), dap ting yéu cau
chat lugng bé mat acsimet theo chi tiéu nham bé mat hét lung cla rang dao sau khi gia cong.

St dung phuong phap Taguchi xdy dung ma tran thuc nghiém L, két qua tinh toan dugc b thong s6 tdi uu G = 120, V, = 24m/s, S = 2,08m/ph va H, = MV2 vdi
gié tri nham t6i uu R, = 0,188um; Thuc nghiém kiém chiing véi céc gid tri thong s6 dau vao tdi uu, két qua R, =0,197um, sai s6 giita két qua tinh toan va két qua thuc
nghiém kiém chiing la 4,56%.

Két qua nghién ctu thuc nghiém, cho phép lua chon bd thong s6 t6i uu G = 120, V, = 24m/s, S = 2,08m/ph va H, = MV2 d€ gia cong mdt ht lung acsimet rang
dao phay banh rang con cong hé Gleason ddm bao yéu cau nham bé mdt va do tin cay.

Tirkhéa: Mai hét lung, mdt cong Acsimet, Taguchi, ANOVA, t6i uu héa.

ABSTRACT

Surface roughness is one of the criteria to evaluate the quality of the part's surface after machining, especially the Archimedean surface roughness directly affects
on the quality of the cutting teeth, the cutting properties of the cutting teeth and the quality of the cutting teeth tooth rib of the Gleason bevel gear after machining.

In this study, Hai Duong grinding wheel was selected with the graininess grinding wheel of (G = 80, 100, 120) and the grinding wheel hardness of (H;= MV2,
MV1, TB2) to machine the bevel gear milling teeth. The cutting parameters were selected including the grinding wheel velocity of (V, = 16m/s, 20m/s, 24m/s) and
feedrate of (S = 2.08m/min, 3.12m/min, 4.16m/min). The optimization process is carried out to find a solution to ensure a harmonious relationship between the input
parameters (G, H,, V,, S) and to meet the requirement of Acsimet surface quality according to the surface roughness criteria of the milling teeth after machining.

Taguchi method is used to design the experimental matrix L,, with 27 experiments. The results showed that the optimal set of parameters is G = 120, V, = 24m/s,
S =2.08m/min, and H, = MV2. The optimum roughness value of surface roughness (R,) was determined to be 0.188 um. The verification experiments were conducted
with the optimal input parameter values, the average value of measured results of surface roughness was R, = 0.197um. The difference between the optimal
calculated value and experimental value is 4.56%.

The experimental results show that the optimal set of parameters including G = 120, V, = 24m/s, S = 2.08m/min, and H, = MV2 can be applied when relieving
grinding the Archimedean surface of curved bevel teeth of Gleason system gears to ensure the required surface roughness and reliability.

Keywords: Relieving grinding, Archimedean surface, Taguchi, ANOVA, optimization.
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KY HIEU CHINH

Ky hiéu Y nghia

G Do hat clia da mai

Hyq Do cling cda da mai

A Van téc ctia da mai (m/s)

V., Van téc chia chi tiét (m/ph)

S Budc tién (m/ph)

t Chiéu sau cat (mm)

N Téc do quay clia chi tiét (v/ph)

MV1 DO cling cia da mai, mic Mém vira 1

MV2 D6 cling ctia da mai, mdc Mém vira 2

TB2 D6 cling cdia da mai, muc Trung binh 2

R, Sai léch trung binh s6 hoc (um)

Dy, Pudng kinh trung binh ctia dau dao (mm)
1. GIGI THIEU

Mat cong hét lung Acsimet dugc ting dung phé bién
trong nganh co khi ché tao, dac biét la trong ché tao dung
cu cat, nhu: cac loai dao phay lan rang, dao phay banh rang
cbn cong, ... Mat cong Acsimet thudng dugc (ng dung dé
ché tao mat sau cla rang dao nham tao ra goc sau khéng
dé&i sau méi lan mai sac.

Mat sau clia rang dao cat banh rang con cong dugc gia
cOng tao hinh trén cdc may chuyén dung hodc trén may
diéu khién s6 nhu may cat day tia Ia dién, trung tam gia
cong CNC [5], ... va gia céng tinh bang phuong phap mai
hét lung [7]. Mai hét lung dugc thuc hién trén may tién hét
lung bang cach thay ban dao tién bang dau mai lap da mai
hét lung [1]. Nhdm mat sau c@ia rdng dao dnh hudng I6n
dén chat lugng ludi cat cha dao, ti d6 anh hudng truc tiép
dén nham sudn rang cta banh rang sau khi gia cong [8].

Chat lugng bé mat chi tiét sau khi mai hét lung phu
thudc vao nhiéu yéu t6: Hé théng cong nghé, ché do cat,
vat liéu gia céng, phuong phap mai, thong s6 da mai, luc
cat, nhiét cat [1, 2, 17, 20, 21],... Khi diéu kién va thiét bi gia
céng khéng d6i, mudn chi tiéu dau ra vé nham bé mat R, |a
nhd nhat, can t6i uu héa, gidi quyét hai hoa gitra cac thong
$6 G, Hy, V4, S d€ dap Uing yéu cau chat lugng nham bé mat
R, nho, ddm béo yéu cau ky thuat cho chi tiét gia cong [8].

Trong nghién ctiu nay, nhém tac gia trinh bay két qua
nghién ctu thuc nghiém mai hét lung mat sau Acsimet
rdng dao phay banh rang con cong hé Gleason loai 9 inch,
vGi 4 thong s6 dugc khéo sat gém dé hat cia da mai (G), do
cing da mai (Hy), van téc da mai (V,), budc tién (S), moi
thong s6 c6 3 muc, muc tiéu la danh gia chat lugng nham
bé mat. St dung phuang phap Taguchi dé xay dung quy
hoach thuc nghiém. Nham bé mat sau khi mai dugc do
bang kinh hién vi ky thuat s6 d6 chinh xac 4K, ky hiéu VHX-
7000 clta hang Keyence, st dung phuong phéap téi uu
Topsis két hap Tanguchi-AHP, phan tich ANOVA dé gidi bai
toan t6i uu vai chi tiéu R, 1a nhd nhat.
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2. PHUONG PHAP NGHIEN CUU THUC NGHIEM
2.1. May gia cong
Lua chon may gia cong s dung trong thuc nghiém la
may gia cong chuyén dung 16811 do Nga san xuat (hinh 1).
. =

Hinh 1. Hinh anh may gia cdng hét lung 16811

Mdy chuyén dung 16811 (hinh 1) dugc st dung trong
gia cdng ché tao dung cu cat, cé cac thong so6 ky thuat co
ban nhu sau [7, 8]: Béng co mai: 1,TkW; lugng hét lung 16n
nhat: 18mm; lugng chay dao doc: 0,1 + 1 (mm/vong); téc
dé quay cla truc chinh: Chiéu thuan 2,8 + 63 (vong/phut),
chiéu nghich: 5,6 + 125 (vong/phut); chuyén dong tién
ngang cla da mai dé gia cong mat cong hét lung duoc
diéu khién bang co cdu cam. Thiét lap may gia cong, vi tri
ga dat phoi va da mai trén may dugc mo ta trong hinh 2 [8].

Hinh 2. Thiét |dp mdy - Phoi - D mai
a) Phoi; b) Da mai
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2.2. Hé théng do

St dung hé théng kinh hién vi VHX-7000 do nham bé
mat sau khi mai [21]. Hinh dnh do nhdam dugc mo ta trén
hinh 3. Phéi sau khi gia cong (A) dugc dat trén ban may, dau
do (B) c6 thé diéu chinh cac hudng quan sat ca kinh hién vi
vGi cac goc do khac nhau dam bao hudng quan sat luén
vudng goc vGi bé mat can do nham. Gia tri nham bé mat cha
chi tiét can do dugc hién thj trén man hinh théng qua hé
théng may tinh va phan mém phan tich dit liéu (C) [8].

Focus the pos ion to be dicked

Set the lens ower it Ceat

Hinh 3. Hinh anh do nham trén kinh hién vi VHX-7000
2.3. Mau thuc nghiém va dung cu cat

| ‘ t
g it
P
1875 @ = -
Y 8.00 s
j a
!
- 2004
15.00
30,00
a) Kich thudc mau

Mt san
(Acsimet)

b) Mau thi nghiém
Hinh 4. Kich thudc mau thuc nghiém (rang dao loai 9” hé Gleason)

- Mau (phoi) dung trong thuc nghiém la rang dao phay
banh rang con cong hé Gleason, kich thudc nhu hinh 4a
[17], bé mat gia cong la mat sau Acsimet clia rang dao hinh
4b, vat liéu la thép P18 do Nga san xuat, thanh phan hoa
hoc thé hién trong bang 1, tinh chat co ly theo tiéu chuin
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cUa nha san xudt. Mau trudc khi mai dugc t6i dat do cing
tu 61 + 64HRC.

Bang 1. Thanh phan héa hoc cdc nguyén to chinh (%)

Nguyén to ( W Mo (r vV (o

Tylé % 0,76 17,8 1,00 4,16 3,2 0,50

Hinh anh mau thuc nghiém va d6 ga dung dé mai rang
dao thé hién trén hinh 5.

b) Do gé phdi khi mai

Hinh 5. Mau rang dao phay banh rang cn cong

- B4 mai dung trong thuc nghiém: Mai tinh bang da mai
dung cu cdt do Cong ty c8 phan da mai Hai Duang san xuéat
(hinh 6).

Thong s6 chinh clda da& mai [8]: Hat mai loai Corindon
tréng, do hat G = 80, 100, 120; d6 cing H, = MV2, MV1, TB2;
chat két dinh Bakelit, dudng kinh da Dy = 70mm, bé rong
H = 50mm, dudng kinh 16 I3p truc: d = 32mm.
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Bang 2. Thong s6 thuc nghiém

m Thongsé dau | Ky | Don Gia tri thuc Gia tri ma
vao hiéu| vi | Min | TB | Max héa
1|96 hat G| - | 8 | 100|120 ]1]2]3
2 | Van toc dd mai Vy | m/s 16 20 24 11213
3 | Budc tién S |m/ph| 208 | 312 | 416 | 1| 2 |3
4 |Dociingdamai | H, - MV2 | MV1 | TB2 | 1] 2|3
5 | Chiéu sdu cat t | mm 0,002 (constan) -l - -

Lua chon phuong phap Taguchi dé thiét ké thuc
nghiém. Taguchi la phuong phap st dung phé bién trong
nghién ciu anh hudng cla cac thong s6 dau vao dén
thoéng sé dau ra theo nhiéu yéu t6 va nhiéu muc [20]. Day la
phuang phéap cé nhiéu uu diém: S6 lugng thi nghiém it, tiét
kiém thai gian, dé dang xac dinh dugc cac théng s6 hop ly.
Nghién ctu nay, vai 4 thong s6 dau vao, méi théng s6 cé 3
muc khac nhau, ma tran thuyc nghiém phu hgp la ma tran
Taguchi L, v&i 27 thuc nghiém thé hién trong bang 3 [20].

Béng 3. Thiét ké thuc nghiém theo phuang phap Taguchi L,

Gia tri ma hoa Gia tri thuc
ora |5 [ %
Hinh 6. D& mai duing trong thuc nghiém TG [ Vg | S| H | TT Cr:;d(ia damai (':Tif/“ s) cla d
2.4. Ché dd cat dung trong thuc nghiém Vymss) | P | mai,

80 16 2,08 | MV2
80 16 312 | Mv1
80 16 416 | TB2
80 20 2,08 | MV1
80 20 312 | 1B2
80 20 416 | Mv2
80 24 2,08 | TB2
80 24 312 | MV2
80 24 416 | M1
100 16 2,08 | MV1
100 16 312 | TB2

Dai v6i mai dung cu cat, van téc ctia da mai thudng su
dung [3]: V4= 18 + 25 (m/s); V=1 + 3 (m/ph). Can cu vao
khuyén cdo cla nha san xuat da mai, vat liéu mai la thép
P18, nhom téc gia lua chon théng s6 ché dé cat dung cho
qua trinh thuc nghiém nhu sau:

+Van toc cat ctia da mai V4 [1, 171: 16m/s, 20m/s, 24m/s.

+ Toc d6 quay cda chi tiét (n,): Van téc clia chi tiét khi
mai dung cu cat vat liéu la thép hop kim dung cu [3]:
1 + 3m/ph; can ci vao téc d6 quay truc chinh cla may
16811. Chon s6 vong quay truc chinh phuc vu thi nghiém la
n.= 2,8 (v/ph); 4,2 (v/ph) va 5,6 (v/ph).

+ Budc tién S: Trudng hop mai hét lung budc tién S

O |INovn[Lnn|pH~ W iN|—
W | o (N |w N |(—

—_
o
—_
o

—_
—_
—_
—_

dugc tinh trén co s& téc do Ua chi ti€t. Budc tién khi 12 2 100 16 a16 | W2
méi iinllr: mérte 'r:‘ocngsl(:cs(i)r;eto Sq=u g%);uj (;:0I7nlne/s [ 7<]7;C o B 13 10 20 208 | 182
’ B 14 100 20 312 | MV2

Rang dao (mau) gia céng loai 9 inch c6 D, = 236,6 mm 15 15 100 2 416 | MVI

[12]. Van toc chi tiét (1):
Vo = 755 (m/ph) (1)
T d6 tinh dugc S = 2,08; 3,12; 4,16 (m/ph)

+ Chiéu sau cat: Mai hat lung rang dao la qua trinh mai
gian doan, chiéu siu cit nhé, 6n dinh, mai nhiéu lan [17,
18, 19]. Bang thi nghiém tham do, nhém téac gia lua chon
chiéu sau cit t = 0,002mm va khoéng thay déi trong qué
trinh gia céng.

2.5. Thiét ké ma trén thuc nghiém

Tu phan tich ly thuyét va thuc hién céc thi nghiém tham
do, nhdm tac gid lua chon cac théng s6 thuc nghiém thé
hién trong bang 2.

—_
(=)}

100 24 2,08 | MV2
100 24 312 | M1
100 24 416 | TB2
120 16 2,08 | TB2
120 16 312 | M2
120 16 416 | M1
120 20 2,08 | Mv2
120 20 312 | Mv1
120 20 416 | TB2
120 24 2,08 | MV1
120 24 312 | 1B2
120 24 416 | Mv2
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3. KET QUA VA THAO LUAN
3.1. Két qua thuc nghiém

Tién hanh mai hét lung cadc mau theo sé liéu thuc
nghiém (bang 3), do nham trén cac mau bang kinh hién vi
VHX-7000. Két qua do nham thé hién trong bang 4, phan
b6 nham bé mat theo thu tu thuc nghiém biéu dién trén
hinh 7.

Bang 4. Két qué thuc nghiém do nhdm R,(um)

Thong sé dau vao Ch' Théng s6 dau vao Ch'
11 tiéu | TN tiéu

G|V, | S |H| R G| Vy| S | Hy |R,
118 | 16 [2,08{MV2| 066 | 15 [100]| 20 |46 | MV1|0,60
2 80| 16 [3,12(MV1]| 0,75 | 16 [100]| 24 |2,08 | MV2 |0,22
3 (8 | 16 [416|TB2| 0,79 | 17 |100| 24 |3,12 | MV1 [0,26
4 (80| 20 (2,08 MV1| 0,41 | 18 |100| 24 |4,16| TB2 (0,34
5180 | 20 [3,12|TB2| 062 | 19 [120] 16 |2,08| TB2 {0,33
6 (80| 20 [416|/MV2| 0,68 | 20 |120( 16 |3,12 | MV2 (0,30
7 80| 24 [208|TB2| 031 | 21 [120| 16 |4,16| MV1 |0,61
8 | 80| 24 |[312(MV2| 0,28 | 22 [120] 20 |2,08| MV2 {0,23
9 (80| 24 (416 |/MV1| 0,58 | 23 |120( 20 |3,12 | MV1 [0,27
10 {100 16 |2,08|MV1| 0,57 | 24 |120| 20 |4,16| TB2 |0,35
111100 16 |3,92|TB2| 0,67 | 25 |120| 24 |2,08 | MV1 |0,21
12 1100 16 |4,16|MV2| 0,70 | 26 |120| 24 |3,12| TB2 |0,25
13 (100 20 |2,08|TB2 | 0,32 | 27 |120| 24 | 4,16 | MV2 |0,24
14 (100 20 |3,12|MV2| 0,29

0.9

0.8
= 07
S 06 A
= 05
o~ 0.4 -0
£ 0 N\ e
Z 01

0

0 2 4 6 8 10 12 14 16 18

20 22 24 26 28

S4 thi tu thue nghiém

Hinh 7. Phan bd do nham bé mat theo thi tu thuc nghiém

Két qua thuc nghiém thé hién trong bang 4 va hinh 7
cho thay: Béi v6i mién ché dé cat va thong sé da mai dugc
Iua chon, nham bé mat gia céng vai cac ché dé khac nhau
l4 khac nhau, nham thay d6i tir 0,21 =+ 0,79um. P6 nham
nay cé thé dap ung yéu cau chat lugng bé mat mai hét
lung rang dao phay banh rang cén cong [2, 12, 17]. Nham
cla mat sau rang dao cang nhd cang t6t vi sau khi phay
banh rang, nham trén bé mat rang sé nho, chat lugng mat
sudn rang cla banh rang tét hon. Nghién clu t6i uu cac
théng s6 dau vao dé€ dugcnham (R,) nhé nhat.
3.2. Panh gia vé muic d6 anh hudng cila mét sé théng sé
dén nham bé mat

Tu két qua do nham (R,) mat cong Acsimet sau khi mai
(bdng 4), phan tich phuong sai ANOVA. Két qua phan tich,
danh gia anh hudng ctia moét s6 théng s6 da mai (G, Hy),
ché& do cat (V,, S) dén nham bé mat gia cong (R,) sau khi mai
thé hién trong biéu dé Pareto (hinh 8).
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Pareto Chart of the Standardized Effects
(response is Ra, a = 0.05)

Term 2179
]

8 Factor  Name

A G
8 v

C < s
AB H ) Hd
oD
«

AC

BC
(a1}
AD
BD
AA

=}
~

3 4 5 6 7 8 9
Standardized Effect

Hinh 8. Biéu d6 Pareto vé anh hudng clia mt sd thong so ti nham R,

D06 thi hinh 8 cho thay: Trong 4 thong s6 dau vao dugc
Iya chon, ba théng s6 anh hudng dang ké dén nham bé
mat gia cong R,, theo th tu 1an lugt ti cao xudng thap la
do hat d& mai (G), van téc da mai (V,) va budc tién (S). Anh
hudng ctia d6 cing da mai (H;) dén nham bé mat gia cong
Ia khéng dang ké. Xu huéng anh hudng clia mot s6 thong
s6 dau vao téi nham bé mat sau khi gia cong biéu thi trén
dé thihinh 9.

Main Effects Plot for Means

Data Means

G \' s Hd

Mean of Means
/

Hinh 9. D4 thi xu hudéng anh hudng cta thong so dau vao téi nham

Phan tich d6 thi trén hinh 9 cho thay: trong mién khao
sat clla cac théng sé, khi tang dé hat da mai G hoac tang
van téc cat V4 cha da mai thi gia tri nham bé mat R,
déu giam.

Khi tdang d6 hat, mat d6 hat mai trén mot don vi dién
tich tang, thé tich hinh hoc cia phan hat mai nhé ra khéi bé
mat trung binh cla I6p hat mai nhé di lam cho kich thudc
hinh hoc cac vét cao xuéc ciia hat mai trén bé mat gia cong
nho di, vi vay nham bé mat gia céng sé giam theo.

Van téc cat (V) cha da mai tang, thai gian mot hat mai
€ao xudc trén bé mat gia cong gidm, cac bién dang chua
kip hinh thanh, do d6 kich thudc vét cao xudc trén bé mat
gia cdng cé xu hudng nhd hon. Ngugc lai, khi van téc cat
cGa da mai giam, thai gian mot hat mai cao xudc trén bé
mat gia cdng tang, bién dang déo sinh ra bdi hat mai tang
nén kich thudc vét cao xudc trén bé mat gia cong tang.
Nhu vay, khi van téc cat clia da mai gidm sé c6 xu hudng
lam tang gia tri nham bé mat gia céng.
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Khi tang budc tién S, nham bé mat gia cong R, tang, do
chiéu sau va kich thudc vét cao xudc ctia hat mai dé lai trén
bé mdt gia cong tang. Ngoai ra, khi d6 ciing ctia da mai Hy
tang, tinh cat cta hat mai tang, kich thudc vét cao xudc clia
hat mai tang lén, lam tang nham cta bé mat gia cong.

3.3. Xac dinh gia tri hop ly cta chi tiéu nham bé mat gia
cong

Ty 1& S/N hgp nhat mét sé lan 1ap lai thanh mét gia tri va
la dai lugng chi ra lugng bién déng hién tai. Ty 1& S/N dugc
tinh toan dé xac dinh cac yéu t6 anh hudng chinh va cac
tuong tac gay ra su thay déi R, [20]. Thuc hién gidi bai toan
t8i uu vGi chi tiéu nham R, “Thdp hon la tét hon” dé nang
cao chat lugng bé mat sau khi mai hét lung v6i nham R,
nho nhat.

Bang 5 cho thdy phan tich ANOVA cho ty 1& S/N cla R,
vai d6 tin cay 99%. Két qua thé hién gia tri F cGa cac thong
sO: D6 hat da mai F = 19,68; van téc da mai F = 27,02 va
budc tién F = 10,59; qua dé cho thay ba théng sé G, V,, S
anh hudng manh dén hé s6 S/N cua R,. Trong d6, van toc
da mai (V4) anh huéng manh nhat, tiép theo la anh hudng
cla d6 hat (G), budc tién (S) va dé cing Hy chia da (F = 2,29).
Cac cap tuong tac c6 gia tri F la rat nho (F = 0,17 + 0,77),
diéu nay cho thdy muc d6 anh hudng clia cac cap tuong tac
dén hé s6 S/N cla R, 1a khong dang ké.

Bang 5. Phan tich S/N cia R,

Source DF | SeqSS Adj SS Adj MS F P
G 2 119,148 | 119,148 | 59,5738 | 19,68 | 0,002
V, 2 163,552 | 163,552 | 81,7762 | 27,02 | 0,001
S 2 64,128 64,128 32,0639 | 10,59 | 0,011
Hq 2 13,885 13,885 6,9423 2,29 {0,182
G*V, 4 9,333 9,333 2,3333 0,77 | 0,582
G*S 4 0,447 0,447 0,1119 0,04 | 0,997
Vi*S 4 2,024 2,024 0,5061 0,17 | 0,947
Residual Error | 6 18,160 18,160 3,0267
Total 26 | 390,677
Bang 6. Thit tu anh hudng cla cac thong so dén S/N cta R,
Level G V, S H,
1 5,485 4,888 9,490 8,960
2 7,863 8,177 8,612 7,246
3 10,626 10,908 5,871 7,768
Delta 5,141 6,020 3,618 1,713
Rank 2 1 3 4

Su dnh hudng cla cac thdng sé va cac cap tuong téc tai
cac muc trang thai khac nhau dén S/N clia R, dugc thé hién
trén hinh 10, 11. Trong d6, hinh 10 1a d6 thi biéu dién sy
anh huéng ctia thong s6 G, V,, S, Hy dén S/N clia R, va hinh
11 13 @6 thi biéu dién su anh hudng cla cac cap tuang tac
dén S/N cla R,. Gia tri S/N clia R, cao nhat khi: G & muc 3
(G=120); V48 muc 3 (V4 =24m/s); S 3 muc 1 (S=2,08m/ph)
va Hy 3 muc 1 (MV2).
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Hinh 11. Anh huéng clia cac cép tuong tac dén S/N cla R,

Cac théng s6 c6 muc dnh hudng manh sé 1a co s& dé
xac dinh gia tri t6i uu cla chi tiéu chat luong [20]. Cac
thoéng s6 c¢6 muc anh hudng khéng dang ké dén chi tiéu
chat lugng sé dugc xem xét la nhiéu. Nhu vay, gia tri hgp ly
clia R, dugc xac dinh theo cong thic (2)[20]:

Ratoiuu :G_.’>—}_v3+s_1_2'T (2)

R,ou = 0,31 +0,3878 + 0,3622 - 20,436 = 0,188um
3.4. Thuc nghiém véi bd théng sé téi uu

Thuc nghiém kiém ching gém 3 mau véi bo thong sé
t6i uu: G = 120; V; = 24 m/s; S = 2,08 m/ph va Hy & muc 1
(MV2). Két qud do nham mau kiém ching thé hién trén
hinh 12.
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Hinh 12. Két qua do nham méu thi nghiém kiém chiing
Két qua do nham trén 03 mau kiém chiing, gia tri nham
trung binh R, = 0,197um, cu thé dugc théng ké trong bang 7.
Bang 7. Két qua thuc nghiém vdi b thong s téi uu

Két qua chi tiéu dau ra R, (um)
Két Két qua thuc nghiém Saj
TT | Thongsétéivu | qua kiém chiing S0
tioh | . | . | . R
toan Mau 1 [Mau 2| Mau3 | Trung binh
G=120
V,=24m/s
1 0,188 | 0,21 | 0,18 | 0,20 0,197 |4,56
S=2,08m/ph
H, = Mitc 1 (MV2)

Ké&t qua cho thdy: Gia tri nham trong tinh toan t&i uu
Ratoiws = 0,188(um), gid tri nham t8i uu trung binh qua kiém
ching R, = 0,197(um) déu thap hon cac gia tri do dugc
trong 27 thi nghiém da thuc bién, nhu vay két qua t6i uu
cac théng s6 G, V, S, Hy 1a cd y nghia; Sai s6 gilra chi tiéu R,
t6i uu theo tinh toan va két qua R, t6i uu do dugc tir thuc
nghiém kiém ching 1a 4,56%, sai s6 tuong d6i nhd, dam
bdo do tin cay.

4, KET LUAN

Nghién ctru thuc hién t6i uu héa mét sé théng sé clia da
mai (G, Hy), ché dé cat (V,, S) theo chi tiéu nham bé mat sau
khi gia cong khi mai hét lung mat sau Acsimet rang dao
phay banh rang con cong. Két qua nghién ctiu cho thay:

-B6n thong s6 G, V,, S, Hy déu anh hudng dén nham bé
mat gia cong (R,) khi mai hét lung mat cong Acsimet. Trong
dé, mic dé anh hudng cla V, 1a 16n nhat, sau d6 la G, tiép
dén 13 dnh hudng ctia S. Anh hudng ctia Hy dén nham bé
mat gia cong la khong dang ké.

- Trong pham vi nghién ctu, khi tdng dé hat da mai G
hodc tang van t6c cat clia da mai V4 thi gia tri nham bé mat
R, déu gidm. Néu tang budc tién S thi nham bé mat gia
céng R, tdng; tang d6 cling clia da mai ti mdc 1 (MV2) dén
muc 2 (MV1) thi gia tri R, tang lén, nhung néu tang dén
muc 3 (TB2) thi nham gidm.
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- BO thong s6 t6i uu: DO hat clia da mai G = 120, van téc
da mai la V4=24m/s, budc tién S = 2,08m/ph va d6 cling Hy
cUa da mai MV2; Gia tri nham t6i uu trung binh theo thuc
nghiém kiém ching R, = 0,197um. Két qué cho phép su
dung bd théng s6 t8i uu dé gia cdng mai mit sau Acsimet
rang dao phay banh rang céng cong dam bao yéu cau ky
thuat vé chat lugng nham bé mat sau khi gia cong.
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