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XAYDUNG BANG TRABIEN TU XACBINHMQTSO
THONG SO CHE DO CAT KHI MAI TRON NGOAI MOT SO
LOAI VAT LIEU THONG DUNG BANG DA MAI HAI DUONG

THEO CHI TIEU NHAM BE MAT

BUILDING A PROGRAMMING FOR SELECTING CUTTING PARAMETERS
IN CYLINDRICAL GRINDIND BY HAI DUONG WHEEL FOR ROUGHNESS TARGET

TOM TAT

Trong bai b4o nay, chiing tdi tién hanh lya chon va phan tich mot s6 két qua
nghién ctu thye nghiém dé cong bd khi mai tron ngoai mot s6 loai vat liéu c6 do
ciing cao bang hai loai ¢4 mai Hai Dyong dang diroc sit dung phG bién la
Cn46.CV,.G.V,.400x40x203x35m/s va Cn60.MV,.G.V,.250x00x75x50m/s. CAc méc
vat liéu gia cng dugc lwa chon trong nghién ctru nay 1a nhirng méc vt liéu cd do
clrng cao, dang duge ding phd hién trong nganh ché tao méy ¢ nurdc ta, gom:
WIX15, X12M, 9XC, 40X, 651, P18. Nhirng di liéu lwa chon durgc la co s& dé tién
hanh xay dung bang tra dién ti xéc dinh mot s6 thdng s6 clia ché do cét theo chi
tiéu nhdm b& mét. Sau d6 huwdng phat trién cho céc nghién ctu tiép theo cling
duoc dé cap dén trong bai bao nay.

Tir khoa: Mai tron ngoai, mai tinh, ché do cat, da mai Hai Duong, nham
bé mat.

ABSTRACT

In this paper, we had choised experimental cutting on cylindrical grinding
by Hai Duong wheel for common materials, those grinding wheels are
Cnd6.CV,.G.V,.400x40x203x35m/s and Cn60.MV,.G.V,.250x00x75x50m/s. Those
materials are UIX15, X12M, 9XC, 40X, 65T, P18. Those informations was use to
built a programming that help us in selecting parameters cutting for cylindrical
grinding. Finally, suggestions for further research are given.

Keywords: Cylindrincal grinding, finish grinding, parameters cutting, Hai
Duong wheel, roughness.
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1.GIOI THIEU
Trong gia cdng co khi, mai tron ngoai la phvong phap
gia cong tinh duwoc st dung phé bién dé gia cong céac bé

Do Birc Trung,
Hoang Tién Diing, Tran Qudc Hung

mat yéu cau do chinh xac cao (vé kich thuwéc, hinh dang
hinh hoc), d6 nham bé mat thap [1, 2, 3, 4].

C6 nhiéu yéu t6 anh hwédng dén d6 nham bé mat khi
mai tron ngoai nhu: ché dd cét, loai dung cu va ché do sira
da, cap vat liéu da mai - chi tiét, cong nghé tron ngudi (loai
dung dich, néng do, ap suat, lvu lugng,...)... Trong d6 cac
thong s6 vé ché do cat (lugng chay dao doc S, lvgng chay
dao ngang S, van téc da mai v, van téc chi tiét v, va
chiéu sau cét t) 1a nhitng yéu t6 c6 anh hudng nhiéu dén
nham bé mat [1, 2, 3,4].

O nuoc ta khi thuc hién nguyén cdng mai tinh thi loai da
mai do nha may da mai Hai Duong san xuat la loai d& dang
duoc st dung phd bién hon ca. Tuy nhién, véi mbi cap vat
lieu gia cong - da mai thi gia tri hop ly (t6i wu) cla cac
thong s6 ché do cat lai co gia tri khac nhau twong déi nhiéu
[5, 6, 7]. Viéc xac dinh dugc bd gia tri hop ly (t6i wu) clia cac
thong s6 ché do cat cho nguyén cong mai tng vai moi loai
vat liéu gia cong thwong phiic tap, ton nhiéu thoi gian va
thwong phai dwoc tién hanh thdng qua hang loat céc
nghién ctru thuwc nghiém, lam anh hwéng nhiéu dén nang
sudt, gia thanh cling nhw do chinh xac gia cong cla san
pham. Vi vay, da mai Hai Duong da dugc mot s6 nha khoa
hoc st dung dé nghién ctru thirc nghiém nham xac dinh gia
tri hop ly (t6i wu) cho cac thong s6 vé ché do cét clia qua
trinh mai tron ngoai v&i muc dich gia cong dwoc bé mét chi
tiét c6 dd nham nho cho tirng loai vat liéu gia cong bang
nhitng loai da mai cu thé [5, 6, 8, 9, 10, 11].

Nham khac phuc dwoc phan nao nhitng han ché néu
trén khi thec hién nguyén céng mai tron ngoai. Trong
nghién ctru nay, ching téi tién hanh lva chon mot s6 két
qua nghién ctru thrc nghiém da cong bo khi mai tron ngoai
mot s& loai vat liéu c6 do cling cao bang hai loai da mai Hai
Duong la Cn46.CV,.G.V,.400x40x203x35m/s va
Cn60.MV,.G.V,.250x00x75x50m/s dé lam dir liéu cho viéc
xay dung bang tra dién t& xac dinh cac théng sb S, v, vat

S6 43.2017 e Tap chi KHOA HOC & CONG NGHE | 59



CONG NGHE

theo chi tiéu nham bé mat. Cac méac vat liéu gia cong duoc
lya chon trong nghién ctu nay la nhi*tng méc vat liéu dang
dugc dung pho bién trong nganh ché tao may & nudc ta,
bao gom: WX15, X12M, 9XC, 40X, 65l P18.

2. LUA CHON VA PHAN TiCH CO SO' DU LIEU

Lwra chon nhitng ham hdi qui thé hién méi quan hé gitra
nham vé mat véi cac thdng s6 S, v, va t khi mai tron ngoai
bang da mai Hai Dvong nhu sau:

Ng6 Cuong va cac cong si [6, 9] ti€n hang thi nghiém
khi mai thép WX15 va X12M bang da mai cé ky hiéu
Cn46.CV,.G.V,;.400x40x203x35m/s da xay dung dugc cac
cdng thirc (1) va (2).

Thép WX15: R, =0,73l53‘58 .V?t‘ﬁ (o "

Thép X12M: R,=0,93.50 % v t** @)

Tran Brc Quy va cac cong sv [10, 12] st dung da c6 ky
hiéu Cn60.MV,.G.V,.250x30x75x50m/s dé tién hanh thi
nghiém véi 4 mac thép 9XC, 40X, 65T, P18, mbi mac thép c6
ba gia tri do cirng khac nhau 40HRC, 50HRC, 60HRC, va moi
mac thép cling c6 ba gia tri khac nhau vé kich thuéc duong
kinh (d.,) & 20, 30 va 40. Sau dé ho xéy dyng duwgc nhitng
phuong trinh sau:

Thép 9XC: R,=2,23.8)%% w2 4% HRC 040 3)
Thép 40X: R, =2,5L.8; %" Wy 104% HRe 0o 4
Thép 651 R, =185.5; " vy O 4T HRC e (5)
Thép P18: R, =2,24.5)"% v %4 HRC® (p)

Trong d6: n, - téc d quay cla chi tiét (v/ph); HRC - do
clring cla vat liéu gia cong.

Khi xay dung cac ham hoi qui (1) dén (6), cac nha khoa
hoc [6, 9, 10, 12] da chon mién gi6i han cla cac thong s6
ché d6 cét S, v, t c6 sw chénh léch nhau khéng nhiéu.
Trong cac nghién ctiru dé thi gia tri cha ching déu nam
trong khoang gia tri duoc str dung phé bién trong nguyén
cbng mai tron ngoai [7] va déu thudc trong khoang gia tri
dugc thé hién trong biéu thiic (7). Bay cling chinh la diéu
kién rang budc cla cac théng s6 S, v,,, t khi xay dung bang
tra dién tl dé xac dinh gia tri clia chiing theo chi tiéu nham
bé mat sé dwoc trinh bay trong phan tiép theo:

0,45(m/ph)<S§, <0,75(m/ph)
25(m/ph)<v,, <38(m/ph) (7

0,005(mm)<t<0,0(mm)

Vi mong mudn xay dwng bang tra dién t&r dé xac dinh
gia tri clia cac thong s6 S, v, t. Do d6, trong cac cdng thirc
(3) dén (6) ta can thay théng s6 n,, thanh théng sb vy, viéc
nay dugc thic hién nhu sau: chon mot loai kich thuoc
duwong kinh da duoc tac gia Tran Blirc Quy va cac cong su st
dung [10, 12] (chdng han chon d, = 30mm) dé thay vao cac
phuong trinh (3) dén (6). Khi d6 cac phuong trinh nay sé
twong (’ng vGi nhitng phuwong trinh sau:

Thep oXC: Ra =4,09.(53‘1833 .V3‘2572 .tO‘ABM )HRC —0,1806 (8)
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Thép 40X Ra =4,37 (SO 2017 St2347 .tO 4355) HRC —0,1844 (9)
Thép 65r Ra :3,37.(82‘1453 .V3‘2545 .t0‘4337 )HRC —-0,1518 (10)
Thép P18: R,=3,37.( Wi (") HRC5® (1)

Tong hop cac phuong trinh & trén ta dugc bang 1.
Bang 1. Ham hoi qui v& nham b mat khi mai mot 6 loai vat liéu bang da
mai Hai Duong trén méy mai tron ngoai [6, 9, 10, 12]

T vat
T liéu gia bamai Ham hoi qui

cong
1] WXI5 | cndscv, GV, | R =0,73.50% w38 £
2| x1om |400x40x203x35m/s | R 093,504 0% 10
31 9xc R =409, (801533 02572 ¢ 04344) HRC 018
41 40X CNGOMV, G, R, =4,37. (Sozou 02347 ¢ 04355) HRC 0184
5 657 250x30x75x50m/s R,=337. (801453 02545 04337) HRC 04518
6 P18 R, :3,37(53,1559 .Vg,zzm o4 ).HRC 0,160

3. XAY DUNG BANG TRA BIEN TU XAC BINH MOT SO
THONG SO CHE DO CAT CUA QUA TRINH MAI

Tl 6 phwong trinh hdi qui trong bang 1, st dung thuat
todan gidm gradient tdng quat (Generalized Reduced
Gradient - GRG) duoc tich hgp trong cong cu Solver cla
Excel dé xay dwng bang tra dién t& xac dinh gia tri clia cac
thong s6 S, v, t theo chi tiéu nham bé mat, véi mién gia tri
cla cac thdng sb S, V., t thda mén diéu kién (7).

Céch thirc xay dyng bang tra va xac dinh gia tri cla cac
thong s6 S, v, t trong Excel dwgc thuc hién nhu sau:

Giao dién clia bang tra trong Excel dugc thé hién trong
hinh 1.

Vi du can xac dinh gia tri clia Sy, v, t khi mai thép WIX15
bang da Cn46.CV,.G.V,.400x40x203x35m/s, ta thuc hién
nhuw sau: chon bd s6 bat ky clia S, v,,, t dat vao cac 6 D3, E3
va F3. Sau dé tai 6 G3 ta lap céng thirc cho chi tiéu nham bé
mat theo cong thtrc (1) nhu sau:

= 0.73%(D3"0.58)*(E3"0.6)*(F3°0.42).

Gia st can xac dinh gia tri ctia Sy, v, t dé R, = 0,42 ta
thuc hién nhu sau: goi chiic nang Tool/ Solver, khi dé xuat
hién hop thoai Solver parametres, tai cac tuy chon trong
hop thoai nay thic ta lan lvgt thuc hién nhu sau:

- Tai 6 Set Target Cell: chon 6 G3 (la 6 chta gia tri clia
chitieuR,).

- Tai 6 Equal To: gan gia tri mong mudn ctia R,; I6n nhat
- Max, nhé nhat - Min, hay la mét gia tri mong mudn - Value
of, (vi du, trong trwvodng hgp nay ta mong mudén dat
R,= 0,42 pym).

- Tai 6 By Changing Cells; chon céac 6 D3, E3, F3 (nhiing
0 chira gia tri can xac dinh cda S, v, t cho loai vat liéu
WIX15 dé dam bao R, = 0,42 um).

- Tai 6 Subject to the Constraints: gan cac rang budc
cla Sy, Ve, t thda méan diéu kién (7).
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- Chon nut Solve trong hdp thoai Solver parametres.
Khi d6 tai cac 6 D3, E3, F3 sé xudt hién gia tri can xac dinh
cla Sy, V,, t thda man gia tri mong muén cla R, Cu thé
trong tredng hgp nay ta sé xac dinh dugc: S;=0,51 (m/ph);
Vg = 27,3 (m/ph) va t = 0,006 (mm).

] Fle Edit View Inset Format Jools Data Window Help
| el < W TREDNr e A I IR | AN [ - @ [ §[Times New Roman
G3 - £ =0.73'(D3"0.58)"(E30.6)'(F3:0.42)
A B | ¢ D I E T F G H
i Vit liéu gia Ché dj cat

- pamai il Ra
5 cong Sa(m/ph) | vet(m/ph) | t (mm)

;

3 [cnss.ovigvigoox WX1s 0.51 2730 0.006 042
| 005Gsmis X12M 0.55 2800 | 0.084 0.96
5 HRC
6 9XC | 50 0.46 30.20 0.008 0.48

[ [Cn60.MV1.G.V1.250x

[z 30x75%50m/s 40X | 51 048 32.16 0.007 0.47

8 | 65" | 53 0.52 35.00 0.005 0.42
9 P18 | 54 0.75 34.70 0.006 0.47

10 Solver Parameters x

[ 1] SetTarget Cell: ER

Equal To: OMax OMn @ vVaueof: [0.42 G

iz By Changing Cels:

13| $D$3:57$3 e Gues

ik Subject to the Constraints: Cptions

|15 | D83 <=0.75 Add

$D83 >=0.45

i SES3 <=38 Change

L Fa2on = Resetal

i §F$3 »=0.005 = Heb
19

Hinh 1. Giao dién bang tra trong Excel dé xac dinhgid tri ctia Sy, v, t theo
chi tiéu nham bé mét

Khi str dung da Cn46.CV,.G.V,.400x40x203x35m/s dé mai
thép X12M hay khi dung da Cn60.MV,.G.V,;.250x30x75x50m/s
dé mai cac mac thép 9XC, 40X, 65, P18 ta cling thuc hién
tuong tu nhu doi voi WX15. Nhwng can luu y, d6i véi 9XC, 40X,
65[, P18 thi trong cong thic cla R, can c6 thém dai luong do
cling HRC, vi du tai 6 G6 la noi chira gia tri clia R, cho loai vat
lifu 9XC thi can nhap nhv sau:

=4.09*(D6”0.1833)*(E60.2572)*(F6.0.4484)*(C6.-0.1806)

Khi d6, (rng v6i mai gia tri khac nhau clia do cirng vat
liéu gia cbng duvgc nhap vao 6 C6 thi viéc x&c dinh gid tri
cla Sy, Vg, t theo chi tiéu R, duoc thyc hién twong ty nhu
doi voi thép WIX15.

4. KET LUAN

T nhirng nghién ctru d& thyc hién trong bai bao nay,
rat ra mot so két luan sau:

- P4 phan tich va Iya chon duge mot s6 ham hoi qui thé
hién méi quan hé gitra nham bé mat voi cac thong sé ché do
cat khi gia cong mot sé loai vat liéu théng dung bang hai loai
dad mai Hai Duong la Cn46.CV,.G.V,.400x40x203x35m/s va
Cn60.MV,.G.V,.250x30x75x50m/s trén may mai tron ngoai.

- D3 xay dung dugc bang tra xac dinh ché do cét khi mai
thép WX15, X12M béng da Cn46.CV,.G.V,.400x40x203x35m/s
va khi mai thép O9XC, 40X, 65I, P18 bang da
Cn60.MV,.G.V,.250x30x75x50m/s theo chi tiéu nham bé mat.
St dung bang tra nay cho phép xac dinh nhanh chéng gia tri
clia ché do cét, gop phan nang cao hiéu quéa kinh té - k§ thuat
cho nguyén céng mai tron ngoai bang hai loai da mai Hai
Duong néu trén tai cac co sé san xuat.

- Khi dung da Cn60.MV,.G.V,.250x30x75x50m/s dé mai
cac vat lieu 9XC, 40X, 65I, P18 thi bang tra trong nghién
clru nay con cho phép xac dinh gia tri clia Sy, v, t theo chi
tiéu nhdm bé mét trong tlirng tredng hep cu thé vé doé ciing
clia vat liéu.

- Phrong phap thic hién trong nghién ctru nay cling co
thé duoc &p dung dé xay dwng bang tra dién t& xac dinh
ché do cét cho cac phrong phap gia cong khac véi nhitng
chi tiéu danh gia khac nhau.

- Trong thoi gian t¢i, chiing toi sé nghién clru xac dinh
cac thdng s6 khac clia qua trinh mai (thdng s6 vé ché do
slra d4, tron - ngudi,...) theo mét so chi tiéu khac (do chinh
x&c kich thudc, dd chinh xac hinh dang hinh hoc,...).
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