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- ANH HUPONG CUA VAN TOC CAT DEN DO NHAM
BE MAT TRONG QUI TRINH TIEN REN
BANG CAN DAO GIAM CHAN
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EFFECT OF CUTTING SPEED ON THE SURFACE ROUGHNESS
FOR INTERNAL THREADING PROCESS WITH THE DAMPING TOOL
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Trudng Dai hoc Su pham Ky thuat TP. H3 Chi Minh

TOM TAT

Cdn dao gidm chin 1 mot trong nhitng gidi phdp ky thugt hiéu qud va kink 1€ trong qud irink
néng cao ndng sudt gia cong cit got kim logi. Trong qud trinh tién ren trong, dao tién thudng phdi ding
cdn ddi, vi vy, stf dyng cdn dao gidm chdn 1d mot trong nhitng phudng dn gidm dao dong cia dao, cing
nhy ddm bdo chdt ludng bé mat gia cong. Trong bai cdo ndy, ren trong cia I s& dugc gia cong véi cin
dao thudng va cén dao gidm chin. Trong cd hai trudng hgp, vén tc cit sé dugc thay d6i voi ba logi vit
ligu phoi la thép C45, nhom 6061 v gang xim. Két qua thi nghiém cho thdy, khi cdt véi t6c dg cdt cao,
cdn dao thudng sé cho do nhdm cao hon trudng hop vin t6c thip khodng 2 ln. Trong khi do, cdn dao
gidm chin 6 the gi#t Ap nkdm ren trong khodng 2 pm dén 3 pm. Déc bift, vai vt lidu nhom va gang
xdm, cdn dao gidm chdn cho két qud t6t hon vdi tritdng hop cdt véi téc dé cao.

Tt khoéa: Tién ren trong; Cdn dao gidm chin; Gia cdng gidm rung dong.

ABSTRACT

Silent tool is an effective technical and economical solution that helps to increase productivity
in manufacturing. While the threading product usually require to use long blades, so, using silent tool
is the best option for reducing the vibration and maintaining the quality of the cutting surface. In this
papenthe internal thread will be made by the turning tool with and with out damping function. For
both cases, the cutting speed will varied under three type of sample material as steel C45, aluminun
6061, and cast iron. The result shows that with the high cutting speed, the common turning tool will let
the roughness increases about 2 time. However, the damping tool could keep the roughness in the range
of 2 um to 3 ym. Especially, with the material of alumnum and cast iron, the damping tool shows the
better roughness with the high cuiting speed.

Keywords: Internal thread turning, silent tool; Damping in manufacturing.
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1, GIGI THIEU

Gia cong tién ren 1a moét phuong phip
gia cong ren chit y&u trong nganh Co khi ché tao
may. Phuong phip nay dugc ap dung rng rai d¢
gia cong truc truyén dong, cdc truc chiu tai, ci¢
chi tiét 1ap ghép, dai dc... Trong gia cong tién ren
thi gia cong tién ren trong la mét nguyén cong
doi hoi syt chinh xdc cao vé gd dit va didu kién gia
cong. D6 véi gia cong tién ren trong, nhiéu yéu
t6 anh hudng dén nang suat gia cong ren trong
nbit van toc cat [1], luong chay dao [2], chidu
sau cit (3,4] va dung cu gia cong [5]. Hién nay,
c6 nhi€u cong trinh nghién ciu anh hudng cua
ché& d0 cit, dung cy cit d&n nang suit trong gia
¢bng [2-5]. Tuy nhién, viéc nghién cliu va dng
dung can dao giam chdn (mét cong nghé mai)
dén ning sudt trong gia céng thi chua c6 nhiéu
nghién ciu, dic biét 1a & Viét Nam. Bén canh
viéc ting ndng suat gia cong, chit lugng bé mit
(Ra) vin phii dugc ddm bao [6-9], vi chét hugng
bé mit chi tiét gia cong 13 mot trong nhing vin
dé rt quan trong nhim tao ra cic sin phim,
may méc thiét bi dat d6 chinh xéc cao, tdi bén
cao dam bdo hifu quéa vé kinh t& ky thust. Vi
vay, tdc gid dé xudt s dung <dn dao giim chdn
dé€ nang cao ning sudt dip ung nhu cu cha cic
doanh nghiép.

Bai bdo ndy trinh bay mot nghién ciiu
thuc nghiém, nhim nang cao ning suit dong
thoi dam bao chét higng bé mit khi gia cong
ren trong. Céc thong s6 lugng chay dao (S) tuy
¢6 anh hudng dén ning sudt va chit luong bé
mil nhung dé gay ra sai léch bién dang ren nén
dugc thiét 1ap <8 dinh thén may, chiéu sau gia
cong (t) it nh hudng dén chat luong bé mat va
dugc thiét l4p theo ché db gia cdng tu catalouge
clia hing Sandvik. Thong s6 van t6c cét (V) <6
anh hudng nhiéu dén ning suit va chit Iugng bé
mit gia cong. Hon nia, thong s& vin tdc cit dé
diéu chinh. Vi nhiing ly do trén nghién cdu thuc
nghiém ndy danh gia kha néng ting nang suit
dong thoi dam bao chitlugng bé mit theo théng
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s8 van téc cit.
2. THUC NGHIEM NANG CAO NANG SUAT
2.1. Pi¢u kién thi nghiém

Nghién offu nay sé duoc tién hanh voi
céc didu kién nhu sau:

- Vit ligu: Thép C45, nhom 6061, gang
xdm.

- Mdy (ién: Takamaz EX-12, xufit xi:
Japan, s6 vong quay truc chinh 16n nhat: 3000
vong/phut, sé § dao: 8, hé diéu hanh: Fanuc 0T.

- Dung cu car: T4t ¢a dung cu cit ding
trong thyc nghiém la cha hing Sandvik.

« Manh insert R166.0L ~ 11VMO01 - 001,
thdng s6 hinh hoc nhu Béng 1.

Bang 1: Théng s¢ kinh hoc manh msert

iC d S H H re

1 A B
6,35 2,8 | 3,17 | 145 [ 0,06 | 0,06

« Cén dao gidm chin 570-3C-16-156,
thdng s hinh hoc nhu béng 2.

Rdng 2: Théng s6 hink hoc cdn dao gidm chdn

dm | Dm D 1 1 L,

dm, m t our th 1 £l

m

16|16 20 {G1/87] 156 | 55 |12

» Piu dao giam chdn R566.0KFC-162012-11,
thdng s6 hinh hoc nhu Bang 3.

Bing 3: Théng s8 hinh hoc ddu dao gidn chdn

dm 1 f
m
16 20 12 20

Dm

min
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« Can dao thudng R154.0KF-16-1220-
11B, voi théng s6 hinh hoc nhu Bang 4.

Beéng 4: Thong 56 hinh hoc cin dao thitdng

dm l)_m D

= | mim

£ 1 k 1

™
mod 1 1 3

16 12 12 10 125 15 { 209

- May do do nham $J - 301 clia Mitutoyo, xudt
sit Japan.

- Duéng do ren 188-101 cia Mitutoyo, xudt sit
Japan.

2.2, Céc bién thi nghiém va mién khao sat

Pham vi khdo sat cia thong s6 van tSc
cat dugc chon gin nhét véi théng s§ do hang
Sandvik khuy#n nghi. Cic théng s6 ting v6i ba
loai vt liéu nhu sau:

- Thép C45 viing van tdc cat khio sat tit
60 — 120 m/phuit, d6 chia 13 10 m/phtt.

- Nhém 6061 viing van t6c cit khio sat
i 200 - 260 m/phut, @ chia la 10 m/phut.

- Gang x&m viing van t6c cat khao sat t
60 - 100 m/phut, dé chia la 10 m/phit.

2.3. K€ hoach thi nghi¢m

Toan bo thi nghiém dugc thyc hién
trén ciung mt may tién CNC vi diéu kién gia
cong nhut nhan. & méi vn téc cit sé gia cong 5
méu, sau d6, gid trj do trung binh sé dugc tinh
va 50 sdnh giita céc trudng hgp. Céc két qua do
46 nhdm duge tdng hop cho 3 loai vét liéu nhu
Béng 5, 6, va 7. Ngoai ra, cac s6 liéu vé d6 nham
cing dugc so sanh nhut hinh 2, 3, v 4. Trong
bang 5, khi gia cong bing can dac thudng cho
thép C45, & vin t6c lon hon 110 m/phit, bién
dang ren xudt hién sai léch (hinh 1), do d6, thi
nghiém v6i vat liéu nay chi dung lai vdi t6c 6
cat 100 m/ phut.
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Hinh 1. Bién dang ren bi sai khi gia cong thép C45 6
Ve =116 (m/phut}

Biing 5: Két qud thi nghiém trén thép C£5

Vin téc | P§ nhdm can dao | P§ nham cén dao
cit thudng (um) gidm chén (um)
v;l(;)n/ Ra ﬁi:) Ra @
1,84 1,73 1,82 1,73
60 1,74 + 1.56 *
1,62 0,08 1,82 0,12
0.92 1,04 1,64 14
70 1,08 + 1.3 +
1,12 0,08 1,26 0,16
0,98 1,01 L2 1,1
80 1,17 + 0,93 +
0,89 01 L17 | ol
3,37 3,19 0.87 | 096
90 3,02 4 0,99 x
3,18 0,12 1,02 0,06
592 5,89 081 0,92
100 6,05 + 0,85 +
5,71 0,12 1,09 0,12
X 1,41 1,42
110 X 1,55 +
X 1,31 | 0.8
X 2,03 2,33
120 X 2,68 *
X 2,27 0,24
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Bing 6: Két qud thi nghiém trén nhom 6061 Bang 7: Két qud thi nghiém trén gang xdm
Vin Dd nhim cin dao P nhim can dao Vintdecie | Doubimcindio| D§ubamcin dao
e cit thwémg (um) gidm chin (um) : thurimg (um) iim chin (um)
Ve — Vo = =
ity | B2 Ra |Ra Ra (aph) Ra Ra ra
74 223 2,65 3.05 284
2; 300 [3.08 293
00 33 + [ + 60 25 o8 +
s . B - 281 028 | 28 o4
19 023 (258 023 [%7) 141 187 159
6 152 {217 2,26 % T8 p 134 e
210 [ 132 | +  [208] + 158 o [1% 019
55 013 [351 0,18 109 L1 7 95
08 105 [133 163 80 1,34 * 3] +
20 0.89 + Ln + 0,58 0,14 .36 0,14
1,10 011 [164 0,07 38 368 | 092 083
1.08 104 | 130 124 ] 3,56 + 7 +
2o 114 3 | 3 4.5 034 31 0,06
585 o1 [T26] 0.05 677 620 25 136
242 7 1.0 100 5.94 + .16 +
0 [T237 + 588 038 7 02
08 0,06
547 103
250 [ 395 +
377 0.1
590 57 184 172
260 [ 541 +  [158 E3
577 019 174 0,09
-
2.
A
St O A
S

B
- B
BT

o

Hink 2. M6 quan hé giita vin t6¢ cdt vé 46 nhdm e Hinh 3. MGi quan k¢ gida van 16c cdt vé dg nhdm bé
mdt thép C45 mét nhom 6061

P Vet
Hinh 4. Mi quan h¢ giita vin t6c cit va 4o nhdm bé mgt gang xdm N
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3. KET QUA VA THAO LUAN

Do oham sau khi gia cong ren cho vit
liéu C45, nhém 6061 v gang xdm dugc tién
hanh do, t6ng hop va so sanh nhu hinh 3, 4 va
5. Quan sat céc 46 thi hinh 2, hinh 3 va hinh 4,
nhan thdy @6 nham bé mit khi gia cong trén cin
dao thudng va cén dao gidm chén déu bién thién
theo mot him parabolic. Tuy nhién, d déc gitta
cic ham nay la khéac nhau, véi can dao thudng
46 dbc dudng parabolic cao hon nhifu so véi
cén dao gidm chan. Phuang trinh héi quy 46i
v6i d6 thi ofia 2 loai can dao. Théng qua phiiong
phép héi qui, phuong trinh biéu dién sy thay déi
chia 46 nham khi thay d8i vin téc cét dugc tinh
toén nhu sau:

Cin dao thudng:

Thép C45: y=0,0064x*-0,9261x+34,1277;
Nhom 6061: y=0,0035x>-1,5789x+176,7857;
Gang xdm: y=0,0074x*-1,0869x+41,2671.

Can dao gidm chén:

Thép C45: y=0,0012x>-0,2169x+10,4083;
Nhém 6061: y=0,0012x%-0,5918x+72,0129;
Gang xdm: y=0,0029x"-0,5035%+22,5586.

Két qua thuc nghiém cho thdy & cing
mdt 46 nham cfp 6, cin dao gidm chin c6 vin
8¢ ct cao hon tit 20 - 40 m/phiit so véi cin dao
thudng,

4. KET LUAN
Qua trinh ndng cao ning sudt nhung vin

dam bio chit lugng b€ mit chi tiét tién ren trong
d6i véi cac vit liéu thép C45, nhém 6061 va gang
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x4m trén mdy CNC dé dudc phan tich bing thyc
nghiém. Két qua cho thdy, viéc 4p dung cin dao
gidm chén vio trong gia cong tién ren trong
nhém ning cao nang suft va dim béo cht higng
bé mit 13 phit hop. Ngoai giai phap sif dung cin
dao gidm chén thi si dung dung cu cét c6 nhiéu
hon mot [udi cit d€ ning cao ning sudt ciing i
mot giai phap hay, cin duge nghién cu.

Ngay nhén bai: 04/3/2016
Ngdy phan bién: 12/4/2016
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