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The Effects of Cutting Parameters on the Characteristics of Chip and Cutting Force in High-
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Tom tat

Bai bao nay nghién ctru thurc nghiém qué trinh phay cao téc hop kim nhém A6061 nham xac dinh dang phoi
hinh thanh, co ché hinh thanh phoi va céu tric bé mét phoi. Tir nhitng hinh dnh chup SEM céu tric bé mat
ctia phoi, d& xac dinh co ché hinh thanh phoi Ia phoi phén doan. Phan tich dic diém céac ving bién dang
trén bé mat phoi cho thay ving bién dang nay dnh huéng truc tiép t6i ma sat sinh ra trén bé mét tiép xuc khi
phay cao téc hop kim nhém A6061. Nghién ctru ciing phén tich, danh gia dnh hudéng ctia cac théng sé céng
nghé dén chiéu rong phoi, cau tric bé mét tw do cda phoi. Tir két quéd ctia nghién ctru gitp xéc dinh murc do
bién dang cta cua vét liéu trong qué trinh hinh thanh phoi déng thoi cho thay sw tuong tac & céc vung tiép

Xxuc gitka dao-phoi trong qué trinh gia cbng.

T khéa: phay cao téc hop kim nhém A6061, phoi phan doan, cAu tric bé mét tw do ctia phoi.

Abstract:

This paper studied the formulation of chip in high-speed milling of A6061 aluminum alloy. To verify the chip
formation and microstructure, experimental results of the chip morphology were derived. The capture by
SEM of experimental results showed that high-speed milling produced serrated chip. From the deformation
of various zone of chip surface, we can conclude that the chip deformation directly effect on the friction at
tool and chip contact during in high-speed milling for A6061 aluminum alloy. In this study, the effects of
cutting parameters on the width and structure of free-surface of the chip were examined. The deformability
of material and interaction at the tool-chip contact were also identified. The experimental results showed that
high-speed milling produced serrated chip, which was significantly affected by the friction at tool and chip

contact.

Keywords: high-speed milling of A6061 aluminum alloy, serrated chip, structure of free-surface of the chip

1. Gioi thiéu

Hinh thai hinh hoc ciia phoi 1a mot thong sd
quan trong dé danh gia kha niang gia céng cua vat
liéu [1]. Su bién _dang cua phoi trong qua trinh cét
phu thudc rat nhiéu cac yéu t& nhu: Dic tinh cta vat
liéu gia cong (thanh phan héa hoc, cac co tinh vat ly
cua vt liéu), didu kién gla cong (cac théng sb cong
nghé cia che d6 cit, moi truong gia cong...), nhing
thay d6i vé déc diém cua ving cit co sd, su thay doi
trong vung tiép xtc gitra dao - phdi. Cac twong tac
giita ving cit thir nhat va ving cat thi hai, dong hoc
ctia hé thong méay-dao- d6 ga va mdi quan hé cua nd
v6i qua trinh cét [2]. Pac diém hinh thai caa phoi
cling cung cép thong tin hiru ich cho viéc thiét ké
dung cu cit. Tir hinh thai phoi dugc hinh thanh céac
nha nghién ciru ciing dua ra ly thuyét vé dong luc
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hoc qua trinh tao phoi [1] va xdy dung co ché hinh
thanh phoi & cac trang thai khac nhau. Tt hinh dang
ctia phoi thu duoc ¢ toc do cat khac nhau c6 thé giap
xac dinh dugc mot sO dic tinh ¢ loi va lya chon
dugc vang toc do  phu hop cho timg loai vat liéu. Mot
s6 nghién ciru v& hinh thai hinh hoc ciia phoi nhu
nghién ctru cua Yusuf Ozcatalbas [3] nghién cuu va
dua ra co ché hinh thanh phoi & cac tc d6 cat khac
nhau, quan sat phoi hinh thanh bang phuong phap
dirng nhanh. Két qua nghién ctru cho thy khi ting
d6 cung cua Al4C3 thi hinh thanh phoi day, nghién
ctru cling chimng minh rang phoi hinh thanh thuén lgi
nhit tai tbc do cat 150 m/phut va bién dang xay trén
miat phang cit. G.Sutter [4] cung cac cong sy di
nghién ciru cac thong sb hinh hoc cia phoi khi gia
cong cao toc, di quan sat hinh thai phoi voi mot
pham vi rong cua toc d6 cit. Nghién ciru nay ghi lai
thong s6 hinh hoc cia phoi trong sudt qua trinh gia
cong thong qua viée st dung camera toc do cao. Co
ché hinh thanh phoi khi gia cong cao toc thép clng
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nhom tac gia S.Dolinsek, S.Elinovic, J.Kopac [5] da
mo ta cac dang phoi hinh thanh khi phay cao tc thép
ctig X63CrMoV51 trong pham vi toc do 50-1500
m/phut tir &6 phan tich tin suat phan doan phoi, hinh
dang kich thudc ciia phoi va kich thudc bién dang
hodc khong bién dang ctia doan phoi. Két qua rang
ton tai moi quan hé chat ché giita cac thong s6 phoi
dic biét trong linh vuc gia cong cao toc. Nhom tac
gia H.Toenshoff va B.Denkena [6] dd cho ring gia
cong cao tdc co sy thay doi dang ké cac hién tuong
khi xay trong qua trinh tao phoi, hién twong nay duoc
nhin théy hodc do luong dugc nhu: Luyc ct giam;
goc cét ting va sy nén phoi giam; su phan doan 1o
rang cia phoi va su tdp hop bién dang déo trong
ving cit, phu thudc vao dac diém cua vat liéu gia
cong. Co ché hinh thanh phoi trong qué trinh phay
cao toc thép co do cung cao duge C.Wang, Y. Xie, L.
Zheng [7] khao sat sy hinh thanh phoi va thay ddi
hinh thai cta phoi trong qua trinh phay cao tc cua
thép c6 d6 cung cao (51-62HRC). John Barry va
Gerald Byrne [8] nghién ciru co ché tao phoi khi gia
cong thép cing. T co ché hinh thanh phoi phan
doan nghién ctru cho thdy viéc chuyén tir phoi day
sang phoi phan doan xay ra tr tr va giam lién tuc ty
1¢ chiéu day trung binh cta phoi. Nghién ctru cua
Xinaobin Cui va Jun Zhao [9] d4 cho rang hinh thai
cua phoi ¢6 hinh dang khac nhau twong trng véi cac
diéu kién phay khic nhau nhu: phay thuan, phay
nghich va phay dbi xung. A.Gente va H-W
Hoffmeister[10] nghlen ciu vé qua trinh hinh thanh
phoi khi gia cong v6i toc do cit rat cao Ti6AI4V thay
dugc sy thay doi rd rang hinh thdi ctia phoi khi tdc
do6 cat 1on hon 2000 m/phat va chiéu day phoi chua
cét trén 50 um sy phan doan dugc chuyén thanh ting
phan rd rét. Nhu vay hinh thdi ctia phoi hinh thanh
trong qua trinh cit c6 anh huong dén chi tiéu boc
tach vat liéu ra khoi vang cét. Toc do dich chuyén
ctia phoi ciing anh huéng dén luc cét, rung dong,
nhiét, co tinh cua vung tiép xtc giita phoi - dao, tudi
bén cua dung cu cat [1], [11]. Co ché hinh thanh phoi
khi gia cong cao toc cling ¢6 sy khéc biét voi co ché
hinh thanh phoi ¢ tc d6 cit thong thuong [12]. Mot
sO nghién ctu vé hinh thai hinh hoc cua
ph01[13][14][15][16][l7] Nhu védy cac nghién ciru
da xét den co che hinh thai hinh hoc cua phoi cung
cac yéu to: lyc cit, mai mon...tuy nhién cac nghién
ctru chua phan tich k¥ cac anh huong ché do cat dén
hinh thanh hinh hoc ctia phoi. Nghién ctru nay xét
dén hinh thai hinh hoc ciia phoi hinh thanh khi phay
cao toc hop kim nhém A6061 nhiam xéac dinh co ché
hinh thanh va danh gia anh huong cua ché do cit dén
hinh thai hinh hoc ctia phoi.

2. Piéu kién thuc nghiém hinh thai hinh hoc ciia
phoi khi phay cao toc hgp kim nhom A6061

2.1 Thiét b va vit liéu thie nghiém
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2.1.1.Mdy phay cao toc

Nghién ciru sir dung may phay CNC cao tbc HS
Super MC500 v6i cac thong sd chinh: téc do quay
truc chinh: 100 = 30000 (vong/phut); cong suit truc
chinh 15 KW, toc do dich chuyén cua ban may cit
got: 1+30000 (mm/phit), tdc do chay khong 16n
nhit: 48000 (mm/phut). Hanh trinh dich chuyén cua
ban may: XxYxZ=500x400x300 (mm).

2.1.2. Dung cu cdt

Thue nghiém ding dao phay mét ddu c6 duong
kinh 40 mm, st dung mdt manh hop kim cing cua
hing THREADEX USA véi mi sin phim
APMT1604PDTR TC300, vat liéu Iudi cat 1a hop
kim ctmg khi chwa nhiét luyén c6 d6 ctng 35 dén 45
HRC. Dao cit c6 goc trude 1a 5°, goc sau cua dung
cu cat 1a 10° va thong sé cua dao cho trén Hinh 1.
Trong qua trinh phay cao téc dung cu cét khong sir
dung dung dich b6i tron lam mat.

Hds

1.2
af - £
<l i Kich thuéc (mm) S6 | Khoi
o - [¢D | ¢di|¢d2| a [ b | L | Lt | Lo | rang | lwong
(kg)
| 40 | 16 9 | 8456402818 4 0,16

l—od>

Dd,’

Hinh 1. Thong s6 cta dao cét ding cho thuc nghiém.
2.1.3. Vat liéu gia cong [18]

Hop kim nhom A6061 1a dong hop kim linh
hoat nhat va cung cip mot dai rong céc tinh chét co
hoc, kha ning chong an mon. Khi so sanh vai st thi
hop kim nhém ¢ khéi lugng nhe hon ba lan. Véi
dic diém nay hop kim nhém dwoc ing dung déi véi
nhitng chi tiét va hé thong doi hoi khéi lugng nho.
Hop kim nay duogc sir dung cho tt ca cac ing dung
két cdu ching han nhu hang khong, ban din, db ga
lap va cb dinh. Hop kim nhém A6061 ding cho linh
kién ty dong hoa va co khi, khuon gia cong thuc
pham, khuon gia cong ché tao. Hop kim nay ciing
dugc coi 1a loai nhom tim hop kim duoc sir dung
pho bién va rong rdi nhat. Thanh phan héa hoc cua
nhoém A6061 cho trong Bang 1.

Hinh 2. So dd thuc nghiém qua trinh tao phoi.
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Bang 1. Thanh phan hoa hoc hop kim nhém A6061.

Si Fe Cu Mn Mg
0,4-0,8 0,7 0,15-04 | 0,15 | 0,8-1,2
Cr Zn Ti Al
0,04-0,35 | 0,25 0,15 Con lai

2.2 Thiét ké thwe nghiém

Tir cic nghién ciru trude d6 [19-21] vé gia cong
cao toc hop kim nhém, cung véi diéu kién vé do
clg virng ctiia may dao- d6 ga, d& dam bao vé ning
suét chat luwong va chiu anh huong nho nhat cua luc
cit, rung dong. Nghién ctru tién hanh thuc nghiém
xét anh huong cia cac thong s cong nghé dén hinh
thai hinh hoc cua phoi, nghién ctru da khao sat &
ving tdc do cét, chidu sau cét va luong chay dao
dugc cho trong bang 2. So dd thuc nghiém cia quéa
trinh phay thé hién nhu trén Hinh 2.

Bang 2. Thong sé cit dung cho thyc nghiém

TT.| Thamsb Ponvi | Mirc 1 | Mtic 2 | Mirc 3
U | (van t‘gc ) m/ph 1000 | 1130 | 1256
2 (Buécf ién) mm/ph | 800 | 1350 | 1800
3 | (Chidu tsﬁu | ™™ 0.5 Lo | 1S

3. Két qua va thao luin

3.1 Co ché hinh thanh phoi khi phay cao toc hop
kim hop kim nhom A6061

Qua trinh tao phoi khi gia cong ct got kim loai
Xay ra qua trinh bién dang dan hoi sau d6 chuyén
sang bién dang déo va 16p phoi hinh thanh trén mat
trudc cua dung cu cit khi chiu luc tac dung cua qua
trinh cat. i v6i phay cao tdc hop kim nhom A6061
qua tao phoi dién ra nhanh va thoi gian tiép xtc gitra
dao - phoi rat ngan. Trong ving tao phoi ma sat trugt
chu yéu xay ra giita dao - phéi tai ving tiép xuc noi
xay ra qué trinh bién dang dan hdi, dudi tac dung cua
luc bién dang dan hdi trd thanh bién dang déo. Khi
phay véi tbe d6 cao, dung cu cét tiép xtc véi phoi va
phoi dugc tach ra dong thoi chay theo mat trude cua
dung cu cat. Khi phay véi téc do cao phoi khong
ving ra theo hudng cia toc do cit do anh huong cua
lyc ly tdm va rung dong tir may lic nay phoi sé€ bi
ving theo moi phia, trong qué trinh phay hau hét
phoi nhanh choéng tach ra va chay doc theo mat trudc
cua dao.

Hinh 3. Phoi bam trén bé mat ludi dao khi phay cao
toc nhom A6061.
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Tuy nhién van con phan phoi bam vao bé mit
cta ludi cat (Hinh 3) s& hinh thanh leo dao nhung vi
qué trinh phay 14 qua trinh cit khong lién tuc nén leo
dao hinh thanh ciing khong 6n dinh, leo dao s& bi mét
di ngay sau d6. O toc do cao dudi anh hudng cia tde
do bién dang va nhiét do thi bién dang cit xay ra tai
ving bién dang cép 1 (Hinh 4), ving nay bat dau
xuét hién bién dang déo trén mat trugt cua phoi,
ving bién dang cdp 2 1a ving phoi tiép xtic véi dung
cu cat, phoi hinh thanh ¢6 dang manh va chiéu rong
hep. Trén bé mit phoi ¢6 su phan 16p va chia thanh 2
phan: ving bién dang & canh phia trén phoi c6 hinh
dang giéng hinh thang (phan thanh timg 16p) va ving
bién dang & canh phia du6i phoi (Hinh 4). Hinh dang
kich thudc phan 16p cua phoi phu thudc vao véan toc
cit, lwong tién dao va chiéu sau cit.

B Ving bién

i dang cap 1
Hinh 4. Co ché hinh thanh phoi khi phay cao toc hop
kim nhom A6061.

3.2 Dac diém hinh thdi hinh hoc ciia phoi khi phay
cao toc hop kim nhom A6061.

3.2.1. Cdc bé mdt ciia phoi

Céc bé mat phoi hinh thanh khi phay cao téc nhom
A6061 dugc mo hinh héa nhu trén Hinh 5a. B& mat
tu do va bé mit tiép xtc cua dao - phoi khi phay cao
tbc hop kim nhom A6061 dugc thé hién trén Hinh
5b. Phoi dugc phan chia thanh céac bé mat: mit ngoai
ctia phoi goi 1a mat tu do; mit phia trong tiép xtic v6i
dao goi la mat trong, ngoai hai mat co ban trén phoi
con ciu tao boi hai canh phia ngoai phoi, canh phia
trong phoi va su bién dang trén hai canh nay c6 su
khac biét dang ké trén bé mit tu do cua phoi (Hinh
6).

Ludicat Canh phia

4 ngoai phoi
A
?’ X0c voi dao
b {méu dg)
]
phi
pl

Cai ia
trong phoi Bé& mat ty do,
I (mai xanh),

a) Cau tao phoi

Bémitphoi |

tiép xic v6i dao

b) Cdc bé mdt phoi

Hinh 5. Cic bé mit phoi tao thanh khi phay cao toc
hop kim nhém A6061.
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3.2.2. Phan tich cdu tric cia bé mat tw do cia phoi
khi phay cao toc hop kim nhom A6061

Trén Hinh 6 1a anh chup SEM bé mit ty do
phoi hop kim nhém A6061 véi toc do cat 1000
m/phiit. Quan sat cho thdy trén bé mat ty do ctia phoi
¢6 su xép chong kim loai tao thanh cac 16p lién tiép
nhau. La do khi phay véi toc do cao hop kim nhém
A6061 thi phan tir cia phdi chuyén thanh phoi co
(g sudt tiép 16n, 1am vat liéu truot timg 16p.

Vimg phoiphiatrong

Viing phoi phia ngoai

Hinh 6. Céu tric lc'rp bé mat ty do cua phoi hinh
thanh khi phay cao toc hop kim nhém A6061 (V =
1000 m/phut, f= 1800 mm/phut, = 1,5 mm).

Phoi nhém A6061 hinh thanh trong qué trinh
phay cao tdc chiu sy bién dang khac nhau nén hai
ving trén ¢ su khac nhau vé cdu trac bé mit. Cy thé
khi quan sat hinh anh chup SEM bé mit phoi hop
kim nhém A6061 khi phay cao toc thay rang vung
phoi phia ngoai trén bé mat ty do khéng chiu sy tiép
xtc cua phoi - dao nén bi bién dang nhiéu tao thanh
cac 16p c6 dang hinh thang (rang cua). Vung phia
trong cua phoi do bi anh hudng cua su tiép xuc giira
dao va phan phéi con lai, cac phan tir kim loai &
ving nay gan nhu bi nén va thiy rang ciu trac cia
phoi ving nay khac biét ving phoi phia ngoai. Cac
16p ¢ vung phoi phia trong cé xu huéng nghiéng theo
canh bén trong cua dao, kich thuéc nho va phan bd
déu nhau (Hinh 6). Pong thoi ¢ ving phoi phia
ngoai, cac 16p hinh thanh quan sat rd trén bé mit
phoi tirng doan 6 rét. Sy phan doan trén canh phia
ngoai cuia phoi hop kim nhom A6061 phu thudc vao
ddc tinh cta vat liéu va ché do cét khi phay cao tdc.

3.2.3. Phdn tich cau triic bé mdt phoi tiép xiic véi
dao (mdt trong)

Bé mit phoi
tiép xtic véi dao

Hinh 7. SEM hinh anh mét phoi tiép xuc voi dao khi
phay cao toc hop kim nhém A6061.
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Khi phay cao téc hop kim nhom A6061 thi bé
mat phoi tiép xuc véi dao thuong min va sang bong,
céu triic hoan toan khéac voi bé mat tu do, hinh anh
chup SEM bé& mit phoi tiép xtc véi dao cho trén
Hinh 7. L&p phoi nay tiép xtc truc tiép voi mat trude
ctia dao bi anh hudng ctia ma sat tiép xuc giita dao-
phoi, nhiét do va g suat tai ving tiép xtc cao.

4.3 Anh hwong ciia cic thong sé cong nghé dén
hinh thdi hinh hoc ciia phoi khi phay cao toc hop
kim nhém A6061

Mirc d6 bién dang cta phoi trong qua trinh cit
¢6 lién quan truc tiép dén luc cét, nhiét cit, mai mon
dung cu cét va anh huong dén su tién trién cua qua
trinh cét [22]. Nghién ctru phan tich sy bién dang cua
phoi hop kim nhém A6061 khi phay ¢ toc d6 cao véi
anh huongcua V, f ¢ .

+ Anh huong ciia van toc cdt

Van tc cat anh huong dén chiéu rong cia phoi
khi phay cao toc hgp kim nhém A6061, cing lugng
chay dao 1a 1800 mm/phut va chiéu sau cit 1,5 mm
thi chiéu rong cta phoi ¢ toc d6 cit 1256 m/phut la
1,84 mm trong khi & téc do cat 1000 m/phut chiéu
rong phoi 1a 2,0 mm.

30 SE(M)

a)V =1000 m/phut

1.00mmp0 SE(M)
b) V'=1256 m/phut

Hinh 8. Chiéq rong cua phoi hgp kim nhém A6061
khi phay cao toc.

il IMS-NKL 5

a) V=565 m/phut b) V= 1000 m/phut

Hinh 9. Anh SEM hinh théi clia phoi A6061 khi
phay cao toc ttng vdi cac van toc cat khac nhau.

0KV 9.1mm x40

Chiéu cao 16p phoi giam 12,5%, khoang cach
giita hai dinh 16p phoi giam 9,6% khi téc do cit giam
tir 1256 m/phat dén 1000 m/phit nhu Hinh 7. Nhu
vay khi toc do cit tang thi chiéu rong cua phoi giam
va mirc d¢ phan 16p trén bé mit ty do ctia phoi giam.
Dé thay rd rang hon bién dang ctia phoi bi anh huong
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boi téc d6 cit nghién ciru phan tich hinh anh chup
SEM bé mat tu do cua phoi & céc tbe do cat khac
nhau (Hinh 9). O tc d6 cit thdp 565 m/phat phoi
hinh thanh ¢6 16p nhé va déu lién tuc nhau do sy bién
dang cta phoi khong nhleu trong qua trinh gia cong.
Tuy nhién khi ting toc do cit cao dén 1000 m/phut
trén bé mat tu do ciia phoi quan sat rd cac 16p rd rang
va cac 16p chu tric ciing di hinh thanh riéng biét
nhau trén Hinh 9b.

Nhu vay tbc do cit anh huong dén sy phan
doan cua phoi khi phay cao téc hop kim nhom
A6061, & ving tde do cdt cao su phén 16p ro rang
cho thdy sy bién dang manh mé& cua 16p phoi dugc
hinh thanh.

+ Anh hwong cia lwong chay dao

Hinh thai hinh hoc cua phoi dugc quan sat & cac
luong chay dao khac nhau nhu trén Hinh 10 cho thay
rang lugng chay dao ciing anh huéng nhét dinh dén
hinh thai hinh hoc cta phoi.

a) = 800 me phit

Hinh 10. Hinh thai ciia phoi A6061 khi phay cao tbc
voi lugng chay dao khac nhau (V= 1256 m/phut; ¢ =
1,5mm).

Quan sét thy rd nhat 1a su bién dang theo chidu
rong cua phoi tang khi ting lugng chay dao. Luong
chay dao anh huong den su phéan 16p va chiéu rong
ctia phoi khi phay cao téc hop kim nhém A6061 nhu
Hinh 9. Cing van tdc cat 1a 1256 m/phut va chiéu
sdu cat 1a 1,5 mm, véi lugng chay dao 1a 800
mm/phut thi chiéu rong phoi 1a 1,98 mm 16n hon
7,07% so v&i chiéu rong phoi hinh thanh ¢ lugng
chay dao 1800 mm/phut. Mét khac quan séat sy phan
16p cta phoi g v6i lugng chay dao 800 mm/phut,
chidu cao va mirc d6 phan 16p ciing nhé hon so véi
phoi hinh thanh véi lugng chay dao 1800 mm/phit.
Khi tang lugng chay dao thi c6 sy ddn nén cua vat
liu nhiéu hon luong chay dao mong trén bé mat tu
do cua phoi Hinh 10. Cung tdc d6 cat 1256 m/phut,
chiéu sdu cit 1a 1,5 mm thi cdu trac té vi 16p bé mit
cho trén Hinh 11. Quan sat thay rang khi luong chay
dao bang 800 mm/phiit sy phan 16p cau tric trén bé
mit tu do cta phoi khong day nhu cac 16p céu triic
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hinh thanh khi phay v6i lugng chay dao 1800 m/phut
nhu Hinh11Hinh b. Nhu vay lugng chay dao c6 anh
hudong manh mé dén sy bién dang trén bé mat tu do
va hinh thai hinh hoc cua phoi. Khi tdng Iuwong chay
dao cac phan 16p trén bé mat ty do cua phoi v6i mat
d6 day hon. Chiéu rong cia phoi ting nhanh khi ra
tang luong chay dao.

a) f =800 (mm/phut)

b) / = 1800 (mm/phit)

Hinh 11. Cau triic bé mit 16p phoi nhém A6061 hinh
thanh véi V= 1256 m/phut va ¢ = 0,5 mm.

+ Anh huong ciia chiéu siu cdt

Anh chyp SEM bé mit ty do cua phoi hop kim
nhom A6061 khi phay cao tdc, cho thay chiéu rong
clia phoi ting 1én khi ting chidu sau cit va bién dang
cua phoi ciling c6 sy khac biét ro rét. Mic dd phan
16p cua phoi khi cit v6i chiéu sau cat 1,5 mm nhiéu
hon so voi mirc d6 phéan 16p cua phoi ¢6 chiéu sau
cat1a 0,5 mm.

" 1 oommi30 SEQM)

a)r=0,5mm b)t=1,5mm

Hinh 12. Anh SEM chiéu rong phoi khi phay cao
toc hop kim nhom A6061 véi t khac nhau.

Trong qué trinh hinh thanh phoi bi doén nén
nhiéu hon trong qué trinh hinh thanh khi chiéu sau
cit 16n va toc do cit cao khi phay cao toc hop kim
nhém A6061 (Hinh 12). Nhu vay hinh thai hinh hoc
va bién dang cua phoi déu bi anh huéng boi cac
thong s6 ché do cat khi phay cao toc hop kim nhom
A6061.

4. Két luan

- O ving téc d9 cat cao phoi hgp kim nhém
A6061 hinh thanh dang phan doan, sy phan doan phu
thudc vao tdc do cit va chiéu sau cit va luong chay
dao. Céu triic bé mat phoi hinh thanh phan chia thanh
hai vung 10 rét trén bé mat tu do cua phoi.

- Chiéu rong va sy phan 16p trén bé mét tw do
cua phoi hgp kim nhom A6061 phy thudc vao toc do
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cit, chiéu siu cét va lwong chay dao. Khi van tde cat
tang thi chidu rong phoi giam, chiéu sau cat, lugng
chay dao tang tang chiéu rong phoi ting va sy phan
16p trén bé mat phoi gia tang.
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