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TOM TAT

Bai bao nay trinh bayghién ciru md phong anh hudng ctia mot sé thong so ché do cat dén
d6 khongtron bé mit chi tiét khi mai vo tdm chay dao hréng kinh.Hai thong s cua ché do cét
dugc chon dé khao sat bao gom van téc cit va lugng chay dao hudng kinh. Muyc tiéu ctia nghién
ctru 1a dy doan d¢ tron bé mit chi t1et co the dat dugc khi mai vé tm chy dao hrong kinhtmg
v6i cac gia tri khac nhau cua van toc cit va luong chay dao, gop phan lam gam thyi gian diéu
chinhmay, nang caal6 chinh xac gia céng.

Tir khoa mai vo tam chy dao hrong kinh,do tron, \van toc cit, lugng chay dao, md phng.

1. CAC Ki HI EU CHINH

h - chiéu cao tAm chi tiét (mm);
ds - duong kinh da mai (mm);
dy - duong kinh chi tiét gia cong (mm);
dr - duong kinh da dan (mm);
o' - goc nghiéng cua thanh ty (°);
B - goc tiép tuyén (°);
K - hé s dan hoi ciia may;
K, - chiéu sau ét ly thuyét (mm).
K, - chiéu sau ét thyc & (mm).
V, - véan tdc cat (m/s);
V,,- van tdc chi tiét (m/s)
q=V./V, -tilé van tc
ow - van tde goc cua phoi (rad/s);

¢ - luong chay dao huéng kinh (um/s);
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a -luong du gia cong theoduong kinh (mm);
81,82~ d6 16n clia cac sai s trén phoi (Hinh 2);
~ X(8) - lugng dich chugn adia da din theo phuong vuéng goc véi bé mat d4 mai tai thoi
diémung vai goc 6 (mm);
~ X(t) - luong dich chuyén cta da dan theo phuong vudng goc voi bé mat da mai tai thoi
diém t (mm);
R(0) - lugng giam ban kinh tai thoi diém tng véi goc 6 (mm);
R(t) - luong giam ban kinh tai thoi diém t (mm).
A - dung sai d6 tron (um).

2. GIOI THI EU

Mai v6 tim 1a mot phuong phép gia cong dugc sir dung rong rai dé ché tao cac chi tiét tron
xoay, dac bict la trong nganh cong ngip 6 t6.D¢ chinh xéac cua chi tiét gia cong co thé dat
dugc va nang suét gia cong cua qua trinh phy thuge nhiéu vao thong s6 cua hé thong cong nghé¢
(thong s6 hinh hoc, thong so dong luc hoc,...) va cac théng sb cong nghé (thong sé ché do cit,
thong s6 stra d4, thong s0 vé cong nghé tron ngu6i) [1]. Nghién ctru d6 chinh xdc gia cong khi
xét dén anh hudng cua tat ca cac thong sé ké trén sé rt phirc tap va thuong khong thé thue hién
duoc.

Qué trinh hinh thanhébmat dudi nhimg diéu kién mai khac nhau da dugc nhiéu tac gia
nghién ctru: W.B. Rowe da nghién ctru tdng quan vé anh hudng cua cac thong s6 hinh hoc cta
hé¢ thong cong nghé [2]; Yonetsu va Reeka di nghién ctru anh huong cia s vong quay cia chi
tiét [3, 4]; Friedrich da nghién ctru anh hudng cua do da canh cua phoi dén do tron cua chi tiét
gia cong; anh hudng do sai s6 ciia da dn dén do tron cua chi tiét ciing da dugc nghién clru boi
P. R. Nakkeerama V. Radhakrishnan [6.. Bai bao nay trinh bay nghién ctru m6 phong vé anh
hudng van toc cit va luong chay dao hudng kinh dén d¢ khong tron cua chi tiét gia cong.

3. PHUONG TRINH MO PH ONG

Tién hanh xay dung phuwong trinh mé phong dwa trén phuwong phap cua W. B. Rowe [6].

So d0 mai v tim chay dao hudng kinh duge trinh bay trong Hnh 1 thé hién chi tiét gia cong
tlep xuc voi da mai, thanh ty va da dan tai cac diém tuong tng A, B va C. Xét mot doan thang OX
nam trén mit cat ngang cua chi tiét, doan thang nay s& quay cting chi tiét trong qua trinh mai.

T Hinh 1 ta ¢6 cac mdi quan h¢ hinh hoc sau:

2h 2h
= arcta +arcta
IB ’Ed5+dW] ’EdR+dW] (1)

-a'-vB (2)

7
a=—
2

trong d6: 1 _q,ds* 0y
v dg +d,
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Néu trén phoi c6 nhitng sai s6 voi d6 16n §;. Trong qua trinh mai, cac sai s6 &; sé tiép xuc
voi beé mat thanh ty va da dan (Hinh 2) lam cho tam chi ti€t sé dich chuyén nhiing lugng tuong

g 4+ SNB 5 3 sina 5. 80 v4i thm d4 mai.

. 1 TN
sin@ + B) sin@+p) *
Chi tiét gia con dr
de dyy g g
Ng \\
T Fe Ty N T NR
AT OSCTNGT  N
/o <4 I X NG x| AT
-. . . X : g w ’ ‘ ‘ 'Dé dén <
0 ‘Da ma|_4‘.l “._'. . < cY4 _| o~ ‘:_- Ay,

N N A, Ca AN - " -4
CEERIDERNClS il Witk \nw, ity iy e
K 4 4 4 A ._‘ b’ v '1. ;d_ 4 a )
P .o . ‘4 Qét . oa L ¢

4 - 1 v N e N/ p S )

_.1 "4 a q i "-- % . % . r '."' :

\ e <\ & / W ‘ .. :. D
IR AN (o et e,
-
. Vv
Thanh ty fr

Hinh 1.So @ mai v6 tim chay dao huéng kinh.

Nhu vay, né:u goi X(0) lwong dich chuyén ciia da din theo phuong vudng goc voi bé mit da
mai tai thoi diém tng vaéi goc 0 thi luong giam ban kinh R(0) tai 6 xac dinh theo cong thirc:
sing + sing
sin@+pB) ' sin@+p) ° 3)
vi goc 0 duoc dinh nghia tir vi tri ban ddu dén thoi diém tirc thoi trong qua trinh mai, do d6 &, va
8 1a dai lugng dic trung cho r(6—a) va r(6—rn+ ). Nhu vay phuong trinh 3 c6 thé viét
nhu sau:

R(8) = X (6) -

R(H):X(H)—Smi?fﬂ)r(e—a)+mr(6’—ﬂ+ﬁ) 4)

Trén thuc t& hé thdng cong nghé khong tuyét dbi cing virg 1am cho chiéu sau cit thyc té
nho hon so vai chiéu sau cat Ii thuyet. Hé s6 dan hoi K dugc xac dinh:

K
K :K_TL )
trong do:
K. =R(@)-r(6-2m)
K: =r(8)-r(6-2n)

T cac phuong trinh 1 + 5, theo W.B. Rowe [Gh duoc phuong trinh co s& cho qua trinh
mo phong.

621



Phan Bui Khoi, Ngd Cuwong, D6 Birc Trung

_ sing N
r(H)—K[X(0)+7Sin(a+ﬁ)r(9 Q)

r(@ -1+ B)-r(8-2m)] +r(8-2n)

sina
sina + B)

B Chi tiét gia cong

Dich chuyén vuéng goc
vOi bé mat da mai

Hinh 2. Sy dich chuyén tim chi tiét do phéi khong chinh xac.

4. THONG SO MO PHONG

dugc trinh bay ¢ Bang 1 [7].

622

Bang 1. Thong s6 hinh hoc cua chi tiét - d& mai -d& din va thanhst.

Thong s6 hinh hoc Gia Tri
Chiéu cao tam chi tiét h (mm) 15.6
Goc nghiéng thanh ty o' (d0) 30

Puong kinh chi tiét dyy (mm) 39
Puong kinh da mai ds(mm) 497
Puong kinh da dan dg (mm) 345

(6)

Thong sé hinh hoc cta chi tiét - d& mai -da din - thanh tiduoc chon theo may cu thé va



M6 phdéng qua trinh mai vo tam chay dao hwdng kinh

Hé sb dan hoi K phy thuoe vaodo ciing aia VAt ligu gia congdo cirng da mai, chéu rong
cit, hé sb ma séat @a dad mai - chi #t - ¢4 din - thanh ti, cliu sau ét va Kt ciu may [8, 9]
Theo W. B. Rowe [8] thi K = 0,1 = 0,4. Viéc x4c dinh chinh x4c hé s K trong timg trudng hop
cu thé thuong phtic tap, vi viy dé don gian theo [5, 10, 11, 12, 13] chon K = 0,3.

Néu goi t, t-Ty, t-T,, T twong tng 1a khoang thoi gian chi tiét gia cong quay dwoc nhiitng
goc 0, 0-a, O-m+p, 0-27, va goi van tde gbc cua phdi la ), . Taco cac mdi quan hé sau:

_ 9 )
)
-1, =979 ®)
Wy
t-1,= 07145 ©
Wy
-7=9727 (10)
@y
Thay bién goc 0 bang bién thoi gian t thi phwong trinh (6) duge viét thanh:
sing
t) = K[X({t) + ————r(t-T
Q=KX+ o=
sina
- r(t-T,)-r(t-T (11)
v T
+r(t-T)

5. KET QUA VA THAO LUAN

Tién hanh mo6 phong qué trinh gia cong vdi cac théng sb hinh hoc ciia hé thong cong
nghé trong Bang 1 trong diéu kién ché do cit nhu sau: luong chay dao huéng kinh Vi =
10/15/20 (um/s), van toc cat V.= 80+95 (m/s)]uong du gia cong a = 0,3 (mm), & 1¢ van toc
q = 60 va bo qua hién tuong truot gitra da dan va chi tiét gia cong. Chuong trinh duoc viét
bang mé 1énh Visual Basic trong méi truong Microsoft Office Excel, giao di¢n chuong trinh
dugc thé hién trong Hinh 3. Quan h¢ gitra vén toc cat — do khong tron ung voi cac truong
hop khac nhau cia lugng chay dao hudng kinh dugc thé hién trong Hinh 4 dén Hinh 6.

Quan sat hinh 4 dén Hinh 6 ta thiy:

- Trong khoang van tbc cit V, = 80+95m/s, ing vdi cac gia tri khac nhau cua lugng chay
dao huéng kinh V. thi dung sai d6 tron A c6 gia tri khac nhau. Cu thé nhu sau: khi Vi =10 pm/s
thi A= 11,75 (um); khi v = 15pnmy/s thi A = 13,5(um) va khi v = 20um/s thi A= 15,5 im).

- Vi mot gia tri nhét dinh cua lugng chay dao, khi ting van tde ct V, thi c6 luc lam ting,

c6 lac 1am giam do khong tron. Tuy nhién quy ludt anh huong cua van tdc cit dén do khong tron
la twong d6i giong nhau khi thay d6i luong chay dao hudng kinh.
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; MO PHONG QUA TRINH MAI VO TAM CHAY DAQ HIONG KiNH
3 Théng s6 mé phong

4 |Chiéu cao chi tiét h [mm]: 156
5 |Gac nghiéng thanhty o' [°]: 30
6 |Buwcong kinh chi tiét dyy, [mm]: 39
7 |Bwdng kinh da mai ds [mm]: 497
8 |Bwong kinh da dan ds [mm]: 345
9 |HésOK 0,30
10 [Ty 18 vantéc q 60,00
11 |Lwong dw gia cdng a (mm) 0,30
12 |Lwang chay dao hiréng Kinh ve [umis]: 10,00
13 |Van toc cat v. [m/s]: 90,00
14 |D§ khdng trdon (um) 14,42

Hinh 3. Giao dién chuong trinh.

25,00
20,00 -
15,00 1
;2‘ 10,00 -
(8- 500 B

000 T T T T
75,00 80,00 85,00 20,00 95,00 100,00

Van tbc cat

ng trén

Hinh 4. Quan h¢ van toc cat —do khong tron khi V, = 10pm/s.

25.00
20,00 1
15,00 -
€ 10,00 1
-

o 5,00 -
@ 0,00 : : : :
750 800 80 900 950 1000

Van téc cat

Hinh 5. Quan hé van to¢ cat —do khong tron khi V, = 15um/s.
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25,00
20,00 1
15,00
10,00 -

P6 khéng tron

5,00

000 T T T T
75,00 80,00 85,00 90,00 95,00 100,00

Van téc cat

Hinh 6. Quan h¢ van toc cat —do khong tron khi V, = 20um/s.

- Ung v6i cac gia tri khac nhau cua lugng chay dao V, thi van tde cit V,c6 mirc d§ anh
hudng khac nhau dén d6 khong tron cua chi tiét.

- Trong khoang vén tdc cét tir 80 dén 95m/s tmg véi ca ba truong hop cua luong chay dao
V¢ thi do khong tron c6 gia tri twong doi nho khi v, =~ 82,5 m/s.

6. KET LUAN

Khi thay d6i lugng chay dao V,, thi van tdc cit V,anh hudng dén do khong tron véi muic
d0 khac nhau.
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ABSTRACT

SIMULATION OF PLUNGE CENTERLESS GRINDING PROCESS

Phan Bui Khat *, Ngo Cuong Do Duc Trung
'School of Mechanical Engineering, HUS, No. 1, Dai\Get, Hanoi
“College of Economics and Technology, 15 group, T Bian ward, Thai Nguyen city,

"Email: khoi.phanbui@hust.edu.vn

This paper describes the research effect of cugiarygmeters on error roundness in plunge
centerless grinding by simulation. Two of theseapaaters are grinding wheel speed and plunge
feed. This goal approached the workpiece roundwbss cutting with variable grindingheel
speed and plunge feed, reducing the set-up time of cénterless grinding system, advanced high
accuracy of the workpiece.

Keywords plunge centerless grinding, roundness, cuttirgpdpfeed rate, simulation.
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