ANH HUONG CUA THONG SO GIAM CHAN LO XO
TREN CAN DAO TIEN PEN PO NHAM BE MAT CHI TIET LO.
THE IMPACT OF SPRING DAMPING FACTORS

ON THE BORING BAR TO THE HOLE SURFACE ROUGHNESS
TS. Pham Son Minh!, Nguyén Thuin Hai Diing?
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TOM TAT

Han ché rung déﬁg la cach té't‘ nhdt dé tﬁng chd't’ Zwang sdan phdm trong gia cong. f)é han
che rung dong ta co thé sur dung nhiéu cdach toi vu ché do cat, lwa chon dung cu cat, 10i uu h¢
thong cong nghé, ... Trong nghién ciru nay, tac gia nghién ciru sy anh hirong cua cdc thong s6 gidm

chan trén can dao dén dé nham chi tiét 16 tir 36 dwa ra théng sé hop Iy nhat cho can dao gidm
chan.

Trong phan thi ‘nghiém, tac gia da sw dung cdn dao co co cau gidm chan gom 2 lo xo co
do cung 150 N/m va doi trong. Poi trong cé cdu tao rong, bén trong chira dung dich va bi thép co
thé thay thé dwoc dé tao ra nhleu truong hop thi nghiém. Cac két quda cho thay trong cung diéu
kién cdt got thi cac thong sé nhw chiéu dai 2 10 xo, loai dung dich, sé bi ldp trong doi trong déu
c6 anh hudng dén dé nham bé mdt san pham.

Két qua dat dwoc cua nghién cuu da danh gid dl:f_O’C viéc thay doi két cdu cdc thong s6 trén
cogn dao tién co c,inh hwong dén do nh,dm bé mat san phém. Tw ket qua thi nghiém ghon c’hg.oc thong
80 hiéu quad nhdat cho dao giam chan, tao ra san pham véi do nham tang 1 cap tw cap 6 (dao
thwong) lén cap 7 (dao giam chdan).

Tir khoa: Dao giam chan; Giam chdn 1o xo; D6 nham bé mdt.
ABSTRACT

Vibration damping is the best way to increase the quality of the product. In order to limit
vibration, we can use various optimization methods of cutting parameters, selection of cutting
tools, optimization of technological systems, etc. In this study, the author researchs the influence

of damping parameters. on the boring to the roughness of the hole surface roughness from which
to give the most reasonable parameters for the damping tool.

In the experiments, the author used a boring bar with damping mechanism consisting of
two springs with a hardness of 150 N/m and a balance weight. The balancer with a hollow
structure has fluid and steel ball inside that can be replaced to create many experimental cases.
The results show that, under the same cutting conditions, parameters such as the length of two
springs, the type of fluid, the number of ball in the balancer affect the surface roughness.

The results of the research have evaluated the change of the parameters of the damping
tool to affect the surface roughness of the product. From the results of the experiment, the most
effective parameters for the dampers are selected to create the product with a degree of increase
from level 6 (conventional tool) to level 7 (damping tool).

Keywords: Damping tool; Spring damping; Roughness.
I. GIOI THIEU gia cong. Rung dong tao ra nhiéu vin dé bt
Rung dong da duoc nghién ciu trong hon 101 cho qua trinh gia cong nhu chat lugng bé
mot thé ky va né van 1a mot tré ngai 1on trong  mat kém, tieng on qua mirc, phé hiy cac thanh
viéc tw dong hoa cho hau hét cac phuong phap  phan may cong cy, giam tudi tho va nang suat
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cua dung cu... Vi vay mubn nang cao nang
suét ta phai triét tiéu rung dong trong gia cong.

Dé loai bo rung dong hoan toan 1a diéu
khong thé. Tuy nhién theo nhiéu nghién ctru
da duoc cong bd thi ta c6 thé han ché duogc
rung dong khi gia cong bang nhiéu cach nhu
14 t6i wu ché do cét, lya chon dung cu cat, toi
wu hé thong cong nghé, ... Va hién nay sir dung
dung cu cit giam chan dé gia cong dang 14 xu
huong.

Duya vao can dao Silent Tool cua héng
Sandvik d ché tao va ké thira tir nhitng nghién
clru trude day, chung t6i nghién ctru va ché tao
dao giam chan st dung 16 xo va ddi trong véi
gid ré hon dao Sandvik rt nhiéu ma chat
lugng tuwong duong.

Hinh 1. Cdn dao gidm chan héing
Sandvik

I1. MO HINH THi NGHIEM

Duya vao cac nghién ctru lién quan va cau
tao ciia dao giam chan Sanvik, tac gia da sir
dung co cau giam chan gdm dbi trong 1a mot
dng dau chira cac vién bi kim loai dé co thé
thay d6i khdi lugng va 2 16 xo & hai dau con
truot c6 nhiém vu giam chin rung dong. Cudi
cung lip vao can dao tién theo hudng doc truc.

Cén dao Bac lipvit
P itntaloxo

Lox01 5 ghu chirabi

Loxo2

Hinh 2. Cdu tao mé hinh thi nghiém

+ Can dao: Can dao @20.

+ Lo xo 1: Co6 kich thude L.

+ Ong dau: Lip kin 2 dau bang bu 16ng luc
giac chim, bén trong chira dau va bi.

+ Lo xo 2: Co6 kich thude Lo.

+ Bac lép vit: Lép ¢d dinh vao can dao, ¢6
16 ren M6 dé lap vit nén 16 xo.

+ Vit nén 10 xo: Vit M6 ding dé tao ap luc nén
1én 10 xo.

Hinh 3. Cdc bo phan chznh cua mo hinh
I1l. THi NGHIEM VA PANH GIA KET
QUA

Tac gia chon thay d6i cac thong sb la: do

dai cta 2 16 xo (L, L2), s6 luong bi trong dng
dau (1-5), chiéu dai nén 2 16 xo (AL) va loai
dung dich trong dng dau dé khao sat su anh
huéng cia cac dai lugng nay dén d6 nham cia
qué trinh tién 15 trong cing ché do cit.

L1 L2 AL

\

Hinh 3. Cdc yéu té khdo sat trong thi nghiém

3.1. Xac dinh cac diéu kién thi nghiém
3.1.1. May gia cbdng

Cac thi nghi¢m dugc thuc hién trén may
tién CNC CK6140ZX tai xuong Cat got kim
loai truong Trung cdp nghé - Gido duc thudng
xuyén Thap Muoi, dia chi: Khom 2, thi trin
M§ An, huyén Thap Mudi, tinh Dong Thap.
Dé kiém tra hé giam chin hoat dong hiéu qua
nhu thé nao béng cach do d6 bong bé mit chi
tiét sau khi gia cong. May do d6 nham
Mitutoyo SJ-210 duoc sir dung dé kiém tra bé
mat chi tiét sau khi gia cong.

Wz zzzzz2zz22222%,



Str dung may do d6 nham SJ-210 Mitutoyo.
T3 \'= Théng sb ky thuat:

—— - Man hinh LCD.
- Pham vi do: Theo truc X: 17.5mm; Z:
360um (-200pm dén +160pm)
- Luc do: 4mN
- Céc thong s6 do: Ra, Ry, Rz, Rq, S, Sm,
Pc, R3z, mr (c), Rt, Rp, Rk, Rpk, Rvk, Mr1,

Hinh 4. May tién CNC CK6140ZX
3.1.2. Can dao thi nghiém

- Chon can dao S20R-SDUCRI11 dé ché tao
can dao thi nghiém. Mr2, Al A2.
- Kich thuéc: @20 x 200 mm. - Pham vi hién thi: Ra, Rz, Rg: 0.001-100
T

pum

- Str dung ngudn pin hoic dién
Hinh 5. Cdn dao thi nghiém

3.1.3. Manh Insert

- S6 hiéu manh Insert: DCMT11 T304 EN-
XR.

Qur-tity
10 LP240

'DCMT 11 T3 04 EN - XR
a3s.01 421

A—\XCERAMETAL

Hinh 6. Insert ding trong thi nghiém

3.1.4. Phoi dung trong thi nghiém
St dung phdi thép C45. Thanh phan thép
C45 gdm Fe va C, trong d6 ndng do cachonco ~ HInh 8. May do dg nham Mitutoyo SJ-210
trong thép 1a 0,45%, C45 duoc xép vao loai  3.1.6. Dung dich trong ddi trong
vat liu co tinh cacbon trung binh, thuong Su dung dau xe may, dau thuy luc va nudc.

duoc dung rat nhiéu trong thiét ké cac chi tiét Tén
may pho bién nhu tryc, banh ring ... Dau Dau xe
dung ) Nudéc
) thuy luc may
dich
bo
nhdt
i 68x10° | 106,4x10° | 0,658x10°
o
40°C
3.1.7. LO xo va bi

Hinh 7. Phéi dung trong thi nghiém - Lo xo: B cing 150 N/m.
3.1.5. Thiét bi do d$ nham - Bi: @6,35 mm, khoi lugng 1 g/vién.



Hinh 9. Lo xo va bi dung trong thi nghiém

3.2. Xac dinh s6 l1in thi nghiém
Vi d chinh xac cua thiét bi do d6 nham

SJ-2011as=0,001 um. Do chinh x4c mong
doi E=0,001 um. Mtic y nghia dung trong k¥
thuat 1a 95% tra bang student [4] thi Kp=1,96;
tinh s thi nghiém t4i thiéu lap lai cho mdi
muc thi nghiém:

t?s? B 1,962 % 0,0012
0,0012

n= = 3,8416

Ta chon n = 4 thi nghiém.

3.3. Quy trinh thi nghiém
Trinh ty thi nghiém chia l1am 2 giai doan:

Giai doan 1: St dung cb dinh dng dau chia
dau thiy Iyc va 4 vién bi, thay doi chidu dai 2 10
X0 sao cho tong chiéu dai 2 10 xo 1a 110 mm.
Ung v6i mbi truong hop ta thuc hién thi nghiém
v6i d6 nén ciia 10 xo thay di theo thir ty AL = {
0;2;4;...;50}. Nhu vay ¢ giai doan nay ta c6 26
x 5 =130 lan thi nghiém. Mdi 1an thi nghiém ta
1ap lai 4 1an dé 1ay két qua trung binh. Sau d6 ta
tim co ciu co thong s6 tao ra chat luong bé mat
t6t nhat dé tiép tuc thi nghiém ¢ giai doan 2. Cu
thé cac truong hop nhu sau:

- Truong hop A: Can dao khong c6 co cau
giam chan.

- Trudng hop B: Can dao ¢ co cdu giam
chan. Ong dau chtra dau thuy luc va 4 bi sat.

Thay d6i L1 va L2 nhu sau:

+ Truong hop Bi: Ly = 35 (mm), Lo = 75
(mm).

+ Truong hop B2: Ly = 28 (mm), Lo = 82
(mm).

+ Truong hop Bsa: L1 = 21 (mm), L2 = 89
(mm).

+ Truong hop Ba: L1 = 14 (mm), L2 = 96
(mm).

+ Truong hgp Bs: L1 = 7 (mm), L2 = 103
(mm).

Giai doan 2: Gia str dao c6 co cau ¢ truong
hop Bi c6 két qua tot nhat, ta giit nguyén Ly,
Lo, AL. Thay d6i dung dich (3 loai) va s6 bi (1
- 5) trong 6ng dau dé thi nghiém. Nhu vay giai
doan nay ta c¢6 15 lan thi nghiém. Tuong tu
giai doan 1, ta ciing lap lai 4 1an voi mdi thi
nghiém dé lay két qua trung binh. Cu thé cac
truong hgp nhu sau:

+ Truong hgp Bi1: St dung dung dich la
nude, s6 bi = {1;2;3;4;5}.

+ Truong hop Bi.2: Sir dung dung dich dau
thity luc, s6 bi = {1;2;3;4;5}.

+ Truong hop Bi.s: St dung dung dich dau
Xe may, so bi = {1;2;3;4;5}.

3.4. Két qua

Sau thi nghiém & giai doan 1, ta tim dugc

co cau tao ra d0 nhdm thap nhat cho moi

trurong hop, tr do so sanh tim ra co cau hi¢u
qua nhat.



(um)

——Ra

—= Rz

A s s 8 s 8s
Truéng hop thi nghiém
Hinh 10. Biéu do thé hién cdc két qua tot
nhat giai doan 1

Dua vao biéu dd hinh 10 ta c6 thé théy do
nham giam dan va dat gia tri nho nhét 1a
truong hop Bz sau do tang tr¢ lai. Tur d6 cho
thay kich thudc cua hai 10 xo (anh hudong dén
vi trf ctia d6i trong) ¢6 anh huong dén d6 nham
bé mit. Ta s& ldy co cu cua trudng hop thi
nghiém B3 (kich thudc 2 10 xo L1 =21 mm,
L, = 89 mm va chiéu dai nén 10 xo AL = 24)
tiép tuc thi nghiém ¢ giai doan 2.

Sau thi nghiém giai doan 2 ta cling tim
dugc co cau hidu qua nhat cho timg truong
hop sau d6 so sanh tim ra c6 cAu hiéu qua nhat
cho thi nghiém.

14 =

13 o

——Ra

(km)

——Rz

27 ‘_\"/_/
14

0 T T T T T T T
B3-1 B3-2 B3-3 A

Trudng hop thi nghiém
Hinh 11. Biéu do thé hién cdc két qua tot
nhdt giai doan 2
Theo biéu d6 hinh 11, ta c6 thé thay két qua
thi nghiém t&t nhit 13 truong hop Bao, tirc 1a
truong hop st dung dau thay luc, kich thudce

10 xo L1 =21 mm, L2 = 89 mm, d0 nén 10 xo
AL = 24 mm, s bi = 1. Khi so sanh v&i dao
thuong (cho két qua do nham cip 6) thi két
qua cta dao giam chin ting d6 nham ting lén
cap 7.
IV. KET LUAN

Vé6i ndi dung: “Anh huéng cua thong sd
giam chin 10 xo trén can dao tién dén do nham
bé mat chi tiét 16”, nghién ciru da dat duoc cac
yéu cau dé ra. T nhitng két qua va biéu do, ta
chon duoc thong sb tot nhét trong cac trudng
hop thi nghiém cuia dao giam chan la: Ly = 21
mm, L2 = 89 mm, AL = 24 mm, s bi = 1. Két
qua thi nghiém cho thay d6 nham ting tir cAp
6 (dao thuong) 1én cip 7 (dao giam chan).

Két qua ctia nghién ctru 12 co so dé ché tao
dao giam chan phuc vu cho nganh gia cong co
khi va ciing 14 co so cho cac nghién ciru veé

dung cu cat giam chan sau nay.
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