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TOM TAT

Nang cao cft lvong B mit sin phim 1a mdt trong nhiing Vn dé rat quan tong aia nganh
cong nglé ché tao may nhim ta0 ra cAc &n phim, may mac tht bi dat d6 chinh xac cao,dm
lau vadat cac héu qua vé kinh € va K thuat.

Phrong phap phay cad¢ (PCT) cling nhing cé ring suit vuot troi, ma condat d6 chinh
xac vado bong & mat cao ngay & khi gia cong cac chidi bang vt lidu aing.

Trong thrc nghém nay chiing t6i én hanhdanh giinh hrong dia cac thongéche do ct
v(200 + 400 m/ph), s(0,03 =+ 0,07 maig), (0,4 + 0,6)Xien d6 nham I8 mat Ra khi gia cong
thép lam khudn SKD11ang dao phay #t dau cao 6c aia hang Sandvik.

Tir khoa:phay caodc, @ nham & mat.

1. VAI NET VE PHAY CAO TOC

Phay caodc (PCT), la mt phrong phapgia congdic biét, khéng ch la wi toc do cat
cao. Trén thc t, n6 chi co the duoc thre hign mot cach héu qua vai thiét bi san xuat dic biét.
PCT la nét trong ntiing céng ngh hién dai, c6 nhiu diém khac bt so Wi cac phrong phap
gia truyén thing. Trong qué trinh gia cdndado cao, Au hét lugng nhit sinh ra dp trung vao
phoi, dodo, nhét d6 cia ding ax va phdi khdngang nhiu [1]. Biéu nay ét cé ki vi st khéng
tang nhit va hc cit thcdong vao chi it gia cong, nén cé édé dangdat d6 bong,do chinh xac
kich thrdc va hinh dangi@ chi tét trong qué trinh gia cong.

Mot sb wu diém aia PCT [2]:

- Céc lrc cit c6 the giam do chéu sau &t nho, dodo, ar bién dang he thong ding it. Két qua la
tang G do chinh x4c gia céng va giang twi tho dao @. Hon nira, viéc bao tri may céng ¢
ciing ¢ dang.
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- Trong phay caojt, do rat ngn duoc thoi gian tiép xic, nhét do cia cac dng ax cit va phoi
giam.

- Pat dugc hieu qui cao khi tén hanh cac nguyén cong gia cong tinh va &t dugc chit
lwong k& mat tot (thuong la n6 ¢ thdat dén R, = 0,2 um).

- €0 khi nang dat duoc hinh dng chinh xac cao ma kh()n?gncqua‘mai. kdn nira, n6 ¢ing lam
giam dang K thoi gian aia qua trinkdanh bong bng tay cho cacdmat can c6do bong cao.

- Trong gia c6ng khudn, né cé &niang gia congtat hiéu qui kinh # tir thd dén tinh trén thép
cirng va \it liéu kho gia cong.

- €0 khi nang gia cong cacas pHim phic tap (gia céng cac vach siéudmg Wi bién ding
phic tap) va & mat [on.

- CO khi ning phat huydi thé ciia cac thit bj, dung ax cit hién dai nhu: vat li¢u ludi cit, co
cau kep dao va cac may cong eai tinh ning CAD/CAM dac biet, co the dapung cac cong
nghe mai va phrong phap &t mai.

2. MOT SO YEU TO ANH HUONG PEN PQ NHAM BE MAT TRONG QUA TRINH
GIA CONG CAO TOC

Vé co ban, cac $u t hinh thanh & mit trong gia congdc d6 cao trong tir nhr gia céng
thdng throng. Tuy nhién, c6 khac &ivé sr phan b nhiét trong ving ét (chi tiét - phoi- ding
cu) ciing nhr sy giam lyc cit khi toc do viot qua ndt gidi han ax thé. N6 € giap lam gim do6
nham I8 mat ciing nhr ting d6 chinh xac gia cong.

2.1. Pd nham bé mit gia cong

Vét gia cong 4o ra khi phay Bng dao nit dau c6 gocron & ludi cit dugc bicu dién trong
Hinh 1. Chéu cao nhp nhé I8 mat duoc tao ra do g in dap hinh lc aia uGi cat trén co th
duogc tinh gin dung céng tirc: [3]
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trongdo y la chéu cao nlip nhd, CR 1a ban kinh géc dao Val¥ lugng tién dao #ng. Dé cii
thién do nham & mat, nénduogc giam lugng tien dao vaing ban kinh géaion.

Hinh 1.Lwong tién dao va ban kinhia cac dng a1 cit anh hrong dén do nham B mit.

Cac yu t6 khac, K ca sy hinh thanhdo dao,dd sic cua ludi cat vado moné mit sau dao
ciing anh hrong dén bé mit trong phay nit diu. Dic biét sy mai mon it sau vado dao cé th
c6 tacdong Hng hop dén do nham 1B mat [4].

Trong PCT, 8 hinh thanhdo daodugc loai bo boi vi téc do cit duge st dung 1a cao bin
nhiéu so i tbc d6 ma ko dao c6 th dugc tao ra. Nhr vay, d6 nham B mit trong PCT c6 th
dugc giam dang K so Wi phay théng thong.
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2.2. Nhiét cit va luc cit trong gia cdng cao éc

Qua trinh gia congét got kim loai chi cé hiu qua khi do cirng vado 6n dinh nhiét d6 caa
vat liéu dung a1 Git vuot troi so Wi vat liéu gia cong. Eng e do cit ciing din dén ar gia &ing
cia nhét d6 ¢ ving ¢t, n6 ph thudc vao e do cit kim loai va arong d6 cua lyc ma sét dta
phoi va ding a1. Khi phoi b bién dang trén nit phing trot, nhiét do caa né thaydéi dot ngot.
Nhiét do ciing dugc ting thém i sy ma sat gia cac phoi va # trudéc caa dao ét. Sy hinh
thanh phoi va phandbnhiét trong vung &t khi PCT c6 th duoc thdy ré khi so sanh i qua
trinh gia céng trugn thong (Hinh 2)[5].

Pl

Deng dich
fon ngui

siltphing
o

Li iﬂ-lﬂ] gia cong

Vi biu ga séeg

Gia c6ng truygn thong Gia cong cadt
Hinh 2.So séanh gia gia cong truyn thong va PCT.

Gia coéng caodc duoc thrc hién boi nhitng ding a cit duoc ché tao tir nhitng VAt lidu
ctng, c6 bp phi, khoe va chiu nhiét tét, qua trinh &t dién ra trongdiéu kién nhigt do phoi gin
vé6i nhiét @ néng clay cia vat ligu gia cong. i mot toc do Cit got nhit dinh, ¢ & thaydoi dot
ngot trong tinh cht co, li hoa @a phoi, lam gim ap lrc cia phoi trén rit truoc cia dao at.
Luc ma sat vait ca cac y¥u t6 can tro s hinh thanh phoiiing duoc giam di, goc aia mit phing
truot ting 1én, nit cit phoi mdng hon va Hc do thoat phoio khu wre tiép xdc ting lén. Phoi
dugc boc tach chudn thanh “mauts” va dodd hec phap tugn trén nit truge aia dao gim. Mat
khac, khi dén tich tép xdc gim, ar ting nhit d6 sinh ra bi ma sat da phoi \6i mit truée ding
nho di.

PCT nang cao khnang cit vat lidu, chit lwong k& mat vado bén cua ding ax cit nho viéc
tang tc do cit, giam tiét dién phoi ding nhr luvc ma satO van tic cit thuong, khi ing Hc do
cit lyc cit ciing tang theo. Tuy nhién, kiid do vuot qua ndt gigi han nhit dinh, cac e cit bat
dau giam [6]. Nguyén nhan la do cagd cit chiu tacdong dong thyi ciia @ hai yéu t6 nhiét do
va bién dang, Kt qua cudi cung doanh hréng ©ng hyp cia bén dang, d6 dan 1bi cua vat liéu.

3. THUC NGHIEM PANH GIA ANH HUONG CUA CHE PQ CAT TOI CHAT LUQNG
BE MAT KHI GIACONG CAO T OC
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~ Muyc tiéu aia thyc nghém la xacdinh anh hréng aia cié do cit khi gia cong caodt i
chat lugng k& mat gia cong may day la sai éch profile trung binh Rbang cach thayioi cac
théng $ cia cle do cit s, t, v tén hanh phay céc an thi nghém saud6 do Ra @¢a cac b mit
gia cong.

3.1. M6 hinh thwc nghiém

Thuc nghém dugc tién hanh a6i cacdiéu kién sau:

- My gia cong: May phay caéa CNC 5 tuc Mikron UCP600. ¢ do truc chinh tr 1-
19600 vong/phut. Eldieu hanh éa may la Heidenhain iTNC530.

- Dung a1 cit: Dung au cit duoc sr dung la dao phay &t dau cia hang Sandvik. Céc
théng $ cua daoduoc the hién & Bang 1.

Bang 1.C4c théng & caa ding ax Cit.

Tén @i Ki hi¢u
Can dao 345-040A32-13L
Manh hri cat 345-1305M-PM 4230
buong kinh dao 32
Téc do cit khuyén cao 180-400 m/phdt

- May do d6 nham: May Mitutoyo SJ301.
- Mau thi nghém: Céac théng&caa miu thi nghém duoc chi ra trén Bng 2.

Bang 2.Cac théng & caa mu thi nghém

Vit liéu SKD 11
Kich thuéc (Dai x Rng x Cao) 70 x 70 x 100
S6 mau 8

3.2. Két qua thuc nghiém

Mau gia congduoc gé Ién may dng & t6 va tin hanh phay éi cac cfé do cit khac nhau
trong plam vi diéu chinh dugc chi trong Bing 3.

Bang 3.Thong $ ché do cit thuc nghim.

Théng $ cit got Pham vi diéu chinh
Tbc do cit (m/phat) 200, 300, 400
Budc tién dao S (mm/r) 0,03, 0,05, 0,07

Chiéu sau &t t (mm) 0.2,0.4,0.6
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Gi4 tri cac yu td dau vao @a thi nghém duoc lra chon cac nic nhr trong Bing 4.
Bdang 4. Gia tri cAc yu t bién thién trong trc nghim.

Cac yu t X4(t) Xo(S) Xa(V)
Muc trén +1 0,6 0,07 400
Muc duéi -1 0,2 0,03 200
Mic co s5 0 0,4 0,05 300

Khoang bién thién 0,2 0,02 100

Chuyén cac ben tir bién tr nhién sang Bh ma hoa khong thnguyén. \éi thi nghigm dau
vao la ba yu t6 gom; toc do cat v, lugng chay dao s, chiu sau ét t, theo quy hach thrc
nghiém ta € thuc nghém vaéi 8 thi ngh&ém véi céac gié tr nhe Bang 5.

Dé thdng nHit ki hiéu va thidn tién trong qué trinh tht [ap thi nghiém, tién hanh ma hoéa
voi Xilat, X lasvaxlav.

Bang 5.Ma tran thi nghém cac théng&dau vao.

TT Bién ma hoa Bin thrc nghém
X1 X2 X3 t(mm) S(mm/r)|  V(m/ph)
1 -1 -1 -1 0,2 0,03 200
2 +1 -1 -1 0,6 0,03 200
3 -1 +1 -1 0,2 0,07 200
4 +1 +1 -1 0,6 0,07 200
5 -1 -1 +1 0,2 0,03 400
6 +1 -1 +1 0,6 0,03 400
7 -1 +1 +1 0,2 0,07 400
8 +1 +1 +1 0,6 0,07 400

Sau khi gia cong xong&hmét chi tiét duoc lau ach vado do nham ting may Mituyo
SJ301, kt gua do nhr trong Bing 6.

Bang 6.Két qua dd nham B mit Ra.

T Bién ma hoa Bin thyc Két qua 46 nham B mat Ra(um) |  Ghi chu
X1 X X (t(mm) |S(mm/AV(m/p| Ra: Raz Ras Ratb
1|/ -1} -1 -1 02| 003 2000,1620| 0,1624 0,1625 0,1623
2| +1| -1| -1| 06| 0,03 200|04481| 0,4487 0,449D 0,4486
3| -1| +1| -1| 02| 0,07 200|04092| 0,4095 0,4101 0,4096
41 +1| +1| -1| 06| 007 200|p1334| 0,133 0,1338 0,1336
5| -1| -1| +1| 02| 0,03 4000 4425| 0,4434 0,444 0,4435
6 | +1| -1| +1| 06| 003 400|04142| 04153 0,4140 0,4148
7| -1| +1| +1| 02| 0,07 400|01287| 0,128] 0,1292 0,1285
8 | +1| +1| +1| 06| 007 400|01673| 0,167 0,1674 0,1675
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M®d hinh toan bc nham B mat khi gia cdng caodt bing dao phay #t dau c6 ding nhr
sau:
R=C.{".g.V* (1)

trong d6: Ra:do nham B mit; t: chiéu sau &t (mm); s: lrong chay dao (mm/r); v: éc do cit
(m/p). C, m, n, k: B sb dugc xacdinh trong qué trinh trc nghém. dé xacdinh hing $ va $
mii caa phrong trinh, mé hinh toange nayduogc tuyén tinh hoéa bng ham logarit va piong
trinh dugc viét lai nhu sau:

InR, = InC + m.Int +n.lns + p.lInv )
Va md hinh tugn tinh @ia phrong trinh c6 dng nhr sau:
Y =+ b Xy + 0. X5 + 3. X3 (3)
Sir dung phrong phap qui hech thre nghim [7] dé nghién Gu va x Ii 5 liéu thi nghgm,

Tuy nhiéndé rut ngin thoi gian tinh toan tac @ida sr dung phin mém quy hach thrc nghém
DX6. Két qua tinh toan cac giaitbj bang pkan mem dugc thé hién nhr trén Bing 7.

Bang 7.Cac gia ti by tai toc do 400 m/p.

bo by b, bs
0.2930 0.02275 0,00975 -0.146%

Nhu vy ham $ do nham pl thusc chiéu sau ét, lugng chiy dao va dc do cit tai toc do
v = 300 m/phiugc thé hién nhr cong thirc sau:

Ra= 0,2930 +0,02275¢ 0.00975 X — 0.1465% 4)

~ Kiém tra s phii lyp cia m6 hinh theo clan Fisher, Et qua tinh toan & phan mém cho
thay Ftn = 351,97 < 5624,5833. Nh/ay mo6 hinh toan &c da lya cton 1a phu kyp Wi thuc
nghiém.

Quy ddi tir gia ti maA héa sang giaitthuc thi phrong trinh (4) c6 a@ng nhr phueong trinh
5)
Do vay, mdi quan I gitta Ra va t, s, duoc thec hién theo plrong trinh (5)
R = 0.25?1.tﬁ,llﬂBSﬁHBTEv—ﬂl,DﬁlE (5)

Dd thi anh hrong aia ch d6 cit t6i R, cia phrong trinh (5)duoc thé hién & Hinh 3, 4, 5.
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Van toc cat v (m/p)

Luong chay dao s (mmir) 002 200

Van toc cat (mip)

Hinh 3Anh hréng aia v,sdénR,  Hinh 4.Anh hrong dia v, t Hinh 5.Anh hrong aia s, t
khit=0.2. dén R, khi s = 0,03. dén Rykhi v = 400 m/ph.
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4. KET LUAN

Trong thrc nghém vé anh hréng aia cké do cit dén do nham & mat khi PCT, ta thy khi
ting lrong chiy dao s va chéu sau ét t thi chéu cao np nhd € vi bé mat R, ting. Tuy nhién
anh hrong aia chéu sau &t t dén do nham I8 mit nho hon so i anh hrong aia s va vbiéu
nay c6 ti Ii giai vi khi phay caodc lyc cit nho hon phay thong thong maanh hrong aia tdén
d6 nham chi yéu do yeu t bién dang. Con khi ing van tc cit thi d6 nham B mit giam di.
Diéu nay ding phu kp v6i nhitng phan ticky trén & anh hrong ©ng hop cia cac yu t luc cit
va nhgt cit khi PCT.Day chinh laru diém aia gia céng caddt, khi ting v vra ting duoc ning
SUit cit va hi ting duoc d6 bong & mat. O dai PCT chdng tdi kho sat thido nham & mat xap
xi bing d6 nham B mat khi gia céng bng phrong phap mai (caodm hin so i phay trén may
CNC thong throng).

Néu sr dung dao @t ¢ dai téc do cao fon nira thi PCT c6 thla phrong phap gia. congih
cudi hitu hi¢u, né co th thay tié cho nguyén cdng mai va ratamgthoi giandanh bong bng tay.
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ABSTRACT

AN INVESTIGATION ABOUT THE EFFECT OF CUTTING CONDIIDNS TO SURFACES
ROUGHNESS WHEN HIGH-SPEED MILLING ON THE 5-AXIS MAGINE UCP600

Nguyen Thanh Binh’, Nguyen Huy Ninf Hoang Tien Dund
Vinh University of Technology Education, No. 11guen Viet Xuan, Hung Dung,
Vinh City, Nghe An
Hanoi University of Science and Technology, Nddi,Co Viet, Hanoi
*Hanoi University of Industry, 13km, 32 Road, Minh Khai commune, Tu Liem DistHietnoi

"Email: ntbinhspktvinh@gmail.com

Improving the machining surface quality is one laf thost significant aspects in the field
of manufacturing technology and only by improvirngmachines can achieve high accuracy,
long duration and high efficiency in both econorard technological aspects. The High Speed
Machining (HSM) can deliver not only outstandingpguctivity but also high accuracy and
required roughness even in the condition of hartenas.

In this report, we evaluate the effect of the aggttonditions: v(200 + 400 m/min), s(0.02 +
0.06 mm/tooth), (0.3 + 0.7 mm) to surface rougln@a when machining SKD11 steel by the
Sandvik face milling tool.

Keyword:high speed milling, surface roughness.
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