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ANH Hlf dNG CUA VAN T 6 C CAT D^N DO NHAM 
BE MAT TRONG QUI TRJNH TIEN REN 

BANG CAN DAO GIAM CHAN 

EFFECT OF CUTTING SPEED ON THE SURFACE ROUGHNESS 
FOR INTERNAL THREADING PROCESS WITH THE DAMPING TOOL 

Pham Sdn Minh, Do Thanh Trmig, LSm Thanh B'mh, Ho Ngoc The Quang 
Trfldng Dai hpc Sfl pham Ky thuat TP. Hd Chi Minh 

TOM TAT 

Cdn dao gidm chdn Id mgt trong nhiing gidi phdp ky thuat hiiu qud vd kinh ti trong qud trinh 
ndng cao ndng sudt gia cong cat ggt kim loai. Trong qud trinh tiin ren trong, dao tien thudngphdi dung 
cdn ddi, vi vdy, sit dung cdn dao gidm chdn Id mgt trong nhUngphUdng dn gidm dao ddng ciia dao, cdng 
nhu dam bdo chdt lUdng bi mat gia cong. Trong bdi cdo ndy, ren trong cua Id se dUdc gia cong vdi cdn 
dao thudng vd cdn dao gidm chdn. Trong cd hai trUdng hdp, vdn toe cat se dUdc thay dSi vdi ba loai vat 
lieu phoi Id thep C45, nhom 6061 vd gang xdm. Kit qud thi nghiem cho thay, khi cat vdi toe do cat cao, 
cdn dao thUdng se cho do nhdm cao hdn trUdng hdp van toe thdp khodng 2 lan. Trong khi do, cdn dao 
gidm chdn c6 the giU do nhdm ren trong khodng 2 f^m din 3 (im. Dac biit, vdi vat lieu nhom vd gang 
xdm, cdn dao gidm chdn cho kit qud tot hdn vdi trUdng hdp cat vdi tdc dd cao. 

ta khda: Tien ren trong; Cdn dao gidm chdn; Gia cong gidm rung dgng. 

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 
paper.the 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 (im to 3 iim. Especially, with the material ofalumnum and cast iron, the damping tool shows the 
better roughness with the high cutting speed. 

Keywords: Internal thread turning, silent tool; Damping in manufacturing. 
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l . G l C l THIEU 

Gia cdng ti^n ren la mdt phfldng phap 
gia cdng ren chu yeu trong nganh Cd khi che tao 
may. Phfldng phap nay dfldc ap dung r^ng rai de 
gia cdng true truyen dpng, cac true chiu tai, cac 
chi tiet lap ghep, dai 6c...Trong gia cdng ti^n ren 
thi gia cdng tien ren trong la mpt nguydn cdng 
doi hdi sfl chinh xac cao ve ga dat va diSu ki$n gia 
cdng. Ddi vdi gia cdng tien ren trong, nhi^u yeu 
td anh hfldng den nang suat gia cdng ren trong 
nhfl v ^ toe cat [1], lUpng chay dao [2], chieu 
sau cat [3,4] va dung cu gia cdng [5]. Hien nay, 
cd nhieu cdng trinh nghien cflu anh hfldng ciia 
che dp cat, dung cu cat den nang suat trong gia 
cdng [2-5]. Tuy nhi^n, viec nghien cflu va flng 
dung can dao giam chan (mpt cong ngh | mdi) 
den nang suat trong gia cdng thi chfla co nhi^'u 
nghien cflu, dac bi$t la d Viet Nam. Ben canh 
viec tang nang suat gia cdng, chSt Iflpng be mat 
(Ra) van phai dfldc dam bao [6-9], vi chat lUdng 
be mat chi tiet gia cdng la mdt trong nhflng van 
d^ rat quan trpng nham tao ra cac san pham, 
may mdc thiet hi dat dp chinh xac cao, tuoi ben 
cao dam bao hieu qua ve kinh te, ky thuM. Vl 
v?Ly, tac gia de xuat sfl dung can dao giam chan 
de nang cao nang su£t dap flng nhu cau cua cac 
doanh nghiep. 

Bii bao nay trinh bay mpt nghien cflu 
thUc nghiem, nham nang cao nang sutit dong 
thdi dam bao chat lUdng b^ mat khi gia cdng 
ren trong. Cac thdng sd lUdng chay dao (S) tuy 
cd anh hfldng den nang suat va chat Iflpng be 
mat nhUng de gay ra sai lech bien dang ren nen 
dupc thiet lap c6 dinh then may, chieu sau gia 
cdng (t) it anh hudng den ch^t lUdng be mat va 
dupc thiet lap theo che dp gia cdng tfl catalouge 
cua hang Sandvik. Thong so van tdc cat (V) cd 
anh hudng nhieu den nang suat va chat Iflpng be 
mat gia cdng. Hdn nfla, thdng sd van tdc cat de 
dieu chinh. Vi nhflng ly do tren nghien cflu thfle 
nghiem n îy danh gia kha nang tang nang suat 
ddng thdi dam bao chat lUdng b^' mat theo thdng 

so van toe cat. 

2. THLTC NGHlfiM N A N G CAO NANG SUAT 

2.1. Dieu ki^n thf nghiem 

Nghidn cflu nay se dUdc ti&i hanh vdi 
cac dieu kien nhfl sau: 

- Vat lieu: Thep C45, nhdm 6061, gang 

- May tien: Takamaz EX-12, xuat xfl: 
Japan, so vdng quay true chinh Idn nhat: 3000 
vdng/phut, so 6 dao: 8, he dieu hanh: Fanuc OT. 

- Dung cu cat: Tat ca dung cu cat dflng 
trong thiic nghiem la cua hang Sandvik. 

. Mknh insert R166.0L - llVMOl - 001, 
thdng so hinh hpc nhU Bang 1. 

Bdng 1: Thong s6 hinh hgc mdnh insert 

iC 

6,35 

d, 
2,8 

S 

3,17 

H. 

1,45 

H, 

0,06 

re 

0,06 

• Can dao giam chan 570-3C-16-156, 
thdng so hinh hpc nhU bang 2. 

Bdng 2: Thdng so hinh hgc cdn dao gidm chdn 

dm^ 

16 

din_ 

16 

Dm^^ 

20 

D„ 

Gl/8" 

1, 

156 

1, 

55 

In, 

12 

. Dau dao giam chan R566.0KFC-162012-11, 
thdng sd hinh hpc nhU Bang 3. 

Bdng 3: Thdng sd hinh hgc ddu dao gidm chdn 

dm 

16 

1, 

20 

f. 

12 

Om^ 

20 
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. Can dao thudng R154.0KP-16-1220-
1 IB, vdi thdng sd hinh hpc nhfl Bang 4. 

Bdng 4: Thong so hinh hgc cdn dao thUdng 

dm 

16 

min 

12 

mod 

12 

f, 

10 

1, 

125 

h 

15 

1, 

20,9 

- May do dp nham SJ - 301 cua Mitutoyo, xuat 
sfl Japan. 
- Dudng do ren 188-101 cua Mitutoyo, xuat sfl 
Japan. 

2.2. Cac bien thi nghidm va mien khao sat 

Pham vi khao sat ciia thdng sd van toe 
cat dfldc chpn gan nhat vdi thdng so do hang 
Sandvik khuydn nghi. Cac thdng sd flng vdi ba 
loai v | t lieu nhfl sau: 

- Thep C45 vung van tdc cat khao sat tfl 
6 0 - 1 2 0 m/phut, dp chia la 10 m/phut. 

- Nhdm 6061 vung van tdc cat khao sat 
tfl 200 - 260 m/phut, dp chia la 10 m/phut. 

- Gang xam vung van tdc cat khao sat tfl 
60 - 100 m/phut, dp chia la 10 m/phut. 

2.3. Ki hoach thi nghiem 

Toan bd thi nghiem dflpc thfle hien 
tren cung mdt may tien CNC va dieu kien gia 
cdng nhfl nhau. O moi van toe cat se gia cdng 5 
mhi, sau dd, gia tri do trung binh se dflpc tinh 
va so sanh gifla cac trfldng hop. Cac ket qua do 
dd nham dfldc tong hpp cho 3 loai v | t lieu nhfl 
Bang 5, 6, va 7. Ngoai ra, cac sd lieu ve dp nham 
ciing dfldc so sanh nhfl hinh 2, 3, va 4. Trong 
bang 5, khi gia cdng bang can dao thudng cho 
thep C45, d van tdc Idn hdn 110 m/phut, bien 
dang ren xuat hien sai lech (hinh 1), do dd, thi 
nghiem vdi vat li^u nay chi dflng lai vdi tdc dp 
cat 100 m/phut. 

Hinh l.Bien dang ren bi sai khi gia cdng thep C45d 
Vc = 110 (m/phut) 

Bdng 5: Kit qud thi nghiem tren thep C45 

Van toe 
cat 

Vc(m/ 
ph) 

60 

70 

80 

90 

100 

110 

120 

£)Q nham can dao 
thifcfng i}un) 

Ra 

1,84 

1.74 

1,62 

0.92 

1,08 

1,12 

0,98 

1,17 

0,89 

3,37 

3,02 

3,18 

5,92 

6,05 

5,71 

X 

X 

X 

X 

X 

X 

(Ra) 

1,73 
± 

0,08 

1,04 

0,08 

1,01 

0,1 

3,19 
± 

0,12 

5,89 
± 

0,12 

D$ nham can dao 
giam chan (pm) 

Ra 

1,82 

1,56 

1,82 

1,64 

1,3 

1,26 

1,2 

0,93 

1,17 

0,87 

0,99 

1,02 

0,81 

0,85 

1,09 

1,41 

1,55 

1,31 

2,03 

2,68 

2,27 

(Ra) 

1,73 
± 

0,12 

1,4 

016 

1,1 
+ 

0,11 

0,96 
± 

0,06 

0,92 
± 

0,12 

1,42 
+ 

0,08 

2,33 
± 

0,24 
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Bdng 6: Kit qud thi nghiem trin nhdm 6061 

VJB 
tocdt 

V c 

Bo nhim can dat 

2J19 
± 

0,14 

iq nham can dao 
liamdian Oan) 

Bang 7: Kit qud thi nghiem trin gang xdm 

V a n t ^ c i t 

Vc 
(m/ph) 

60 

70 

80 

90 

100 

S o n h i m can dao 
thirdngOun) 

Ra 

2_23 
2.9 

2.S1 
1.72 
1,84 
1.58 
1 0 9 
1,34 
0.98 
3,28 
3,56 
4.19 
6_77 
5.94 
5.88 

R5 

2,65 
+ 

0,28 

1,41 
+ 

0,11 
1,14 
± 

0,14 

3.68 
+ 

0,34 
6,20 
+ 

0,38 

S o n h a m can dao 
giam chan (fim) 

Ra 

3 0 5 
2,68 
2 8 
1,87 
U 4 
1,56 
1,17 
0,83 
0,86 
0_92 
0,77 
0,81 
U 5 
1,16 
1.67 

Ra 

2,84 
+ 

0,14 

1.59 
+ 

0,19 
0,95 
+ 

0,14 
0.83 

+ 
0,06 
U 6 
+ 

0,21 

" - J T ^ - ^ - . - - - -

y 

Hmh 2. Moi quan hi gida van tic cat vd do nhdm bi ^in/i 3. Moi quan he giUa vdn tie cat vd do nhdm bi 
mat thep C45 mat nhdm 6061 

1;. 
-K^ -"-'s- -

V 
' 
-' 

I 

-" 

Htnh 4. Mil quan he giUa van tic cat vd do nhdm be mat gang xdm 
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3. KET QUA VA THAO LUAN 

Dp nham sau khi gia cdng ren cho vat 
Heu C45, nhdm 6061 va gang xam dflpc tien 
hanh do, tong hdp va so sanh nhfl hinh 3, 4 va 
5. Quan sat cac do thi hinh 2, hinh 3 va hinh 4, 
nhan thay dp nham be m^t khi gia cdng tren can 
dao thfldng va can dao giam chan deu bien thien 
theo mdt ham parabolic. Tuy nhien, dp ddc gifla 
cac ham n^y la khac nhau, vdi can dao thfldng 
dp ddc dudng parabolic cao hdn nhieu so vcfi 
can dao giam chan. Phfldng trinh hdi quy doi 
vdi do thi cua 2 loai can dao. Thdng qua phfldng 
phap hoi qui, phfldng trinh bieu dien sfl thay doi 
cua dp nham khi thay ddi van toe cat dfldc tinh 
toan nhfl sau: 

Can dao thfldng: 

Thep C45: y=0,0064x'-0,9261x+34,1277; 

Nhdm 6061: y=0,0035x^-l,5789x+176,7857; 

Gangxam: y=0,0074x^-l,0869x+41,2671. 

Can dao giam chan: 

Thep C45: y=0,0012x^-0,2169x-hl0,4083; 

Nhdm 6061: y=0,0012x^-0,5918x-h72,0129; 

Gang xam: y=0,0029x^-0,5035x+22,5586. 

K^t qua thfle nghiem cho thay d cung 
mpt dp nham cSp 6, can dao giam chan cd van 
tdc cat cao hdn tfl 20 - 40 m/phflt so vdi can dao 
thfldng. 

4. KET LUAN 

Qua trinh nang cao nang suat nhflng van 
dam bao chat Ifldng hi mat chi tiet tien ren trong 
ddi vdi cac v|it li^u thep C45, nhdm 6061 va gang 

xam tren may CNC da dflpc phan tich bang thfle 

nghiem. Ket qua cho thay, viec ap dung can dao 

giam chan vao trong gia cong tien ren trong 

nham nang cao nang suat va dam bao chat Iflpng 

be mat la phu hdp. Ngoai giai phap sfl dung can 

dao giam chSn thi sfl dung dung cu cat cd nhi^u 

hdn mdt Ifldi cat d^ nang cao nang suat cung la 

mdt giai phap hay, can dfldc nghien cflu.*> 

Ngay nh^n bai: 04/3/2016 
Ngay phan bi^n: 12/4/2016 
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