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TOM TAT: P§ nhdm bé mdt 6 dnh hudng tryc tiép dén chdt lugng nguyén céng. Viéc xdy
dung moé hinh dj nhdm bé mdt rdt quan trong gop phdn thuc hién t01 wu hod ché dg cdt khi
phay mdt ddu trén mdy phay CNC.

Bai bdo nay da phén tich dnh hudng ciia cdc théng sé cong nghé ( Van téc cdt, lugng chay
dao, chiéu sdu cdt ) dén d¢ nhdm bé mdt. M6 hinh dp nhdm bé mdt nay duoc xdy dung bing
nghién citu thuc nghi¢m va cho phép xdc dinh dé nhdm bé mdt chi tiét gia cong thdng qua cdc
théng sé cong nghé trong qud trinh gia cong.

1. Pit van dé.

P6 nhdm bé mit 1a mét trong cédc chi tiéu quan trong trong viéc ddnh gid chdt lugng chi
ti€t cling nhu chat lugng nguyén cong. Chi€u cao nhdp nhd trung binh Rz, sai 1&ch profin
trung binh cdng Ra, chiéu cao nhap nh6 16n nhit Rt cia 16p bé mit 1a cdc thong s& dic trung
chinh cho d6 nham bé miit chi ti€t gia cong.

Chiéu cao va hinh dang clia nhip nh6é bé mit ciing véi chiéu cia vét gia cong c6 dnh
hudng dén ma sit, mai mon, d6 bén mdi, chéng &n mon hod hoc va dd chinh xdc mdi ghép
clia chi ti€t mdy.

Chiéu cao nhip nhd nhd cho phép ning cao tudi tho ctia chi tiét may, ning cao kha
ning bén méi, do bén va dép ting, ting dd chinh x4c clia mdi ghép. Chiéu cao nhdp nhd
cang nhd, b4n kinh ddy nhip nhd cang I6n thi cang ting khd ning chdng dn mon hod hoc
16p bé mit.

Thong qua d6 nham bé mit chi ti€t gia cong chiing ta c6 thé danh gid d6 mon ctia dung
cu, vi khi dung cu bi mdn thudng d€ lai trén b& mit chi ti€t gia céng cdc vét gia céng cé d6
nhdm thay ddi bat thuding.

Chinh vi vdy & bdt ky nguyén cdng gia cong cd ndo ngudi ta cling cin nghién cifu cdc y&u
t6 dnh hudng tdi d6 nhdm bé mit tir d6 c6 cd sd diéu khién qud trinh gia céng nhim dat
dugc chat lugng chi ti€t yéu cdu vdi gid thanh thap nhat.

Viéc xdy dung cdc md hinh d§ nhdm bé mit cda qué trinh phay bing dao phay mit ddu
trén mdy CNC gép phin xdy dung cd sd cho viéc gidi bai todn xdc dinh ch& dd cdt t8i wu
trén mdy phay CNC nh3m néng cao hiéu qui kinh té- k¥ thuit cia nguyén cong.

Dao phay mit diu dugc dung rit phd bi€n khi gia cong cdc mit phing. Khac véi cdc dao
phay khéc, dao phay mit dau thé hién mot cdch twdng minh nha't cdc ban chi't cong nghé ciia
qud trinh phay bdi 1€:

- Dao phay mit ddu c6 do ciing vitng cao.

- C6 thé diing dao phay mit diu dudi dang dao phay ring chdp nhim ning cao s& 1udi cit
tham gia cdt dong thoi trong cling mdt thdi diém. Céc Iudi cit dang ring chip d& dang
thay th€ trong khi gia cong.
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- Dao phay mit ddu cho phép ning cao ning suit béc phoi.

D6 nham bé mit chi ti€t khi phay bing dao phay mit ddu phu thudc vao cdc y&u t& nhu
sau: ch€ do cdt khi gia cong ( V,Sz,t ), vét liéu gia cdng, ché dd tron ngudi, do chinh xdc vé
vi trf tudng quan gitta cdc 1udi cdt, hinh dang cdc 1udi cit,...

Trong diéu kién gia cong cu thé, ching t8i ti€n hanh nghién cifu 4nh hudng cia ch& do
cit d€n dd nhdm bé mit khi phay biing dao phay mit ddu trén mdy phay CNC.

2. Anh huéng ctia ch& @6 cit d&n do nhdm bé miit.

Co 53 ly thuyét:
- Lugng chay dao Sz va thdng s& hinh hoc clia dung cu gia cong c6 dnh hudng tryc ti€p dén
d6 nham bé mit chi ti€t gia cdng. Lugng chay dao Sz bé din dén chiéu cao nhip nhb t& vi
bé mit thap. Ngoai ra Iugng chay dao Sz cdn dnh hudng d&€n mitc do bi€n dang déo va bién
dang dan hdi trén bé mit gia cong. Trong khodng budc ti€n nhat dinh thi chiéu cao nhdp nhd
bé mit chi ti€t gia cdng dat dugc thap nhit do sy két hgp ciia c? 2 y&u t3: hinh hoc va bién
dang 1a nhé nhat.
- Chiéu siu cit cling ¢6 dnh hudng twdng tt nhv 4nh lugng ti€n dao S, d&€n d6 nhdm bé mit
chi ti€t gia cong. N6i chung khong nén chon gid tri clia chiéu sau cdt qud nhé vi khi cdt ludi
cdt c6 thé bi trugt trén bé mit gia cdng va cit khdng lién tuc.
- Trong cdc théng s6 cong nghé thi tdc d6 c6 dnh hudng 16n nha't d€n d6 nhdm bé mit dat
dudc sau khi gia cong. Khi ting téc do cdt thi bi€n dang déo khi cit gidm di do d6 chiéu cao
nhdp nho bé mat gidm di. Khi cdt vit liéu gidon (nhu gang) & toc do cdt thap, phoi didt theo
bién gidi clia cdc hat tinh thé khi€n cho chiéu cao nhdp nhé t& vi 16n. § téc dd cdt cao, céc
tinh thé bi cdt ngang nén chiéu cao nhap nhd € vi nhd.

Nhung d&i vdi cdc vt liéu gia cong nhu nhom thi k&t ludn nay khong hoan toan ding do
dao cdt bi mon di nhanh khi tdng t&c do cit.
Phuong phdp nghién citu:

Pé xiy dung m6 hinh bi€u dién mdi quan hé gitta d6 nhdm bé mit véi cdc y&u t§ cong
nghé trong diéu kién gia cdng cu thé tai Viét nam, ching toi dung phuong 4n nghién ciu
thuc nghi€m.

3. Phuong phéap thyc nghiém va két qua thyc nghiém

a. Phuong phdp do va dung cu do.

Céc thong sb ¢d ban ddnh gid d6 nhdm bé mit cdn x4c dinh:

- Chiéu cao nhdp nhd trung binh clia 16p bé mit: Rz.

- Sai 1&ch préfin trung binh Ra.

- Khodng céch tir ddy thap nhat d&€n dinh cao nhét cia 16p bé mit Rt

Phuong phép do: Diing phuong phép do ti€p xic trire ti€p trén bé mit chi ti€t gia cong bing
thi€t bi do dd nhdm chuyén diing. Pat ddu do vudng géc véi bé mit chi ti€t, xdc dinh chiéu
dai do chudn. Céc sd liéu do dugc thu thip tu dong va duge truyén vao cdc tép dit liéu trong
mdy tinh.
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So d6 ~guyén Iy do do r.nam béing phuong phép ti€p xac

1- Du dd
2-B6 phan db
3- Cép truyén 3—
4- Man hinh tinh thé Idng =

5- Bo phan hién thi

Béudo

| o | \
Vie————y 2 —

Ledgsy . Dbdailymby '

. 0 R T

e =
U e . "\ B&matcindo
; . Butng héi

@

Hinh 1. S0 d6 do d6 nham bé mit

b. Céc trang thi€t bi thi nghiém:

o

Midy gia cong: Mdy phay CNC DMU 60T .

Vit liéu gia cong: Thép JIS S55C.

Dung cu gia cdng: Dao phay mit ddu ¢ 25 ghép manh hgp kim.

Vit liéu mdnh hgp kim: APMT 103508PDER phii ACZ350

Dang phay: phay dgi xitng.

Dung dich trdn ngudi Emunxi 4% phun truc ti€p vao bé mit dang gia cong.
Dung cu do d6 nhdm bé mit: Mdy do d§ nham JS- 201 Mitutoyo - Nhat ban.

. S0 d6 do 46 nham bé miit (hinh 1).
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Bang 1. K&t qui do d9 nhdm bé miit:

Piém Théng s6 cong nghé K&t qua do d§ nhdm
ngfl]':(’;m V(m/ph) | S(mm/r) | T(mm) | B(mm) | Ra(um) | Rz(um) | Rt(pum)
1 113 0.089 3.820  25.00 342 17.68] 19.63
2 90 0.089 3.82] 25.00 3.92 20.40, 23.85
3 90 0.089 224 25.00 3.89 18.60 23.46
4 113 0.056 1.31]  25.00 212 11.69 17.29
5 143 0.056 1.31]  25.00 2.18 10.25 12.04]
6 143 0.056 224 25.00 2.34 11.21 15.15
7 143 0.071 1.31]  25.00 2.26 10.85 14.35
8 90 0.071 3.820  25.00 3.88 18.54]  25.67
9 143 0.071 1.31] 25.00 231 10.92] 14.54
10 143 0.071 .31 25.00 2.20 10.67 14.49,
11 80 0.071 2.24]  25.00 3.81 21.21 26.83
12 160 0.071 2.24 25.00 i.87 8.90, 11.67
13 113 0.050 2.24  25.00 243 13.12] 16.52
14 113 0.100 2.24  25.00 3.48 16.75  21.00
15 113 0.071 1.000  25.004 2.79 13.20 17.30
16 113 0.071 5.000  25.00 3.46 16.53| 21.37
17 113 0.071 2.24  25.00 2.82) 14.17 17.68
18 113 0.071 2.24{  25.00 291 14.21 17.72
19 113 0.071 2.24  25.00 2.63 14.09] " 17.89
20 113 0.071 2.24  25.00 2.75 14.25 17.55

d. Xay dyng phudng phédp x& lj s& liéu va danh gid ket qua
* S¢ d6 thi nghiém véi 3 théng sé thay ddi.

Ham todn hoc ¢6 dang: R = f(x,y,2).

Bi&n s& x dudc dic trung cho Vin tdc cdt V(m/phiit ).
Bién s8 y dudc dic trung cho Lugng chay dao Sz ( mm/ ring ).
Bi€n s6 z dudc dic trung cho Chiéu séu cdt t (mm ).
Ham s6 R duge dic trung cho céc thong sd can khdo sit: Ra, Rz, Rt.

4p dung phuong phidp quy hoach thyc nghiém cho 3 thong sG thay d6i, phuong phdp ning
cao do tin cdy clia hé thong thyc nghiém, ta c6 thé xay dung cdc diém thyc nghiém nhu sau
dim bao do chinh xdc yéu cdu. Tai mdi diém thyc nghiém ti€n hanh do d nhdm b& mit 3

lan, k&t qué do dudgc 14y trung binh va dugc tdng hgp theo bing dudi day.

* K&t qua do 6 nhdm bé mit: ( bingl)
* X4c dinh méi quan hé ham s§ giita (Ra, Rz, Rt ) v6i thong s cit V,Sz,t.

Ding phuong phdp quy hoach thuc nghiém ta xdc dinh phuong trinh phu thudc (Ra,
Rz, Rt) vdi thong s6 cdt V,
Bing 2. Phuong trinh bi€u dién m&i quan hé dang ham s& mil gifta céc thong s0 dic trung

Sz .t

cho d6 nhdm bé mit khi phay vdi cdc thong s6 cong nghé
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Trong dé:

- fi v3ii=1+4 12 cdc hé s6 ddnh R, =463,8.V 08 g0.307 (0,033 fl= 12.79
gid d6 chinh xdc dudc tinh todn 2= 950
cho hé s6, cdc s6 mil clia V,Sz,t R= 0.97036 f3= 3.54
tudng ting vdi cdc dai lugng f4= 2.29
chiéu cao nhdp nhd t& vi Ra, Rz,

Rt. R, =33923.V¥% R f1=19.34

- R - Heé sd tin cdy tuong dng vdi 2= 12.08
cdc dai lugng chiéu cao nhip R= 0.98147 f3= 3.79
nho t€ vi Ra, Rz, Rt. f4= 3.56

Phudng phdp thuc nghiém va cdc R, =3688,4.V 1081 g9 g0 fl=16.58

két qua thyc nghiém di duge kién f2=10.57

ching d6 tin cdy, dé chinh xdc vd R= 0.97070 f3= 1.94

xdc suit 16n hon 95 %. fd= 2.08

K&t qua thue nghiém dat do chinh xdc yéu ciu va cho phép ting dung trong thuc té.

4. Céc két ludn. :
Tir cdc két qud thyc nghiém va phuong trinh thu dudc ta ¢6 m§t 6 cdc nhin xét sau:
L.

Khi ting lugng chay dao Sz, chiéu sau cdt t thi chiéu cao nhdp nhd bé mit ting 1én. Tuy
nhién dnh hudng ciia lugng chay dao Sz 1én hon so vdi dnh hudng cla chiéu sau cdt t
dén chidu cao nhap nh6 bé mit (thé hién & s6 mi cia Sz 16n hon s6 mii cla t).

Khi ting vén tc cit V thi chiéu cao nhap nhd bé mit gidm manh (thé hién & s8 mi 4m
va tri tuyét ddi gid tri s6 mii 16n).

Phuong trinh biéu dién trén cho phép tién dodn chinh xdc k&t qué vé chat lugng bé mit
sau khi gia cong, dong thdi c6 thé si dung phudng trinh nay dé diéu khién chat lugng
nguyén cong thdng qua diéu khién ch&€ d6 cit khi gia cong.

Xay dung duge phucng phdp nghién citu bing thuc nghiém vdi d§ chinh xdc cao.

THE EFFECT OF CUTTING PARAMETERS ON SURFACE
ROUGHNESS IN END MILLING ON CNC MILLING MACHINES

Nguyen Trong Binh, Truong Huu Tri, Hoang Viet Hong

ABSTRACT: Surface roughness affects directly on machining process qualities. The surface
roughness model is particularly necessary to the optimization of the cutting parameters in an
end milling operation on CNC milling machine. The paper analyses the affection of the
variation of the cutting conditions (speed of spindle rotation, feed per tooth, axial depth of
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cut) on the suface roughness. The validity of the surface roughness model was proved
through cutting experiments and the model was used to predict the machined surface
roughness from the information of the cutting parameters.
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