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TOM TAT

Bai béo ndy trinh bay nghién ciru md phéng anh hudng cila mot 56 thong sb ché d¢ cit dén
46 khong tron bé mat chi uel khi mai vo tdm chay dao huéng kinh. Hai théng s6 cia ché do cit
dugc chon dé khio sét bao gdm vén tdc cit va lugng chay dao huéng kinh. Myc tiéu ciia nghién
ciru 13 dy doan d tron bé mat chi tiét c6 thé dat duge khi mai vé tAm chay dao huéng kinh ing
véi cdc gia tri khac nhau cia véan tbe cht va lugng chay dao, gép phin lam giam thi gian didu
chinh may, ning cao d9 chinh x4c gia cong.

Tir khda: mai v6 tam chay dao huéng kinh, d§ tron, vin tdc cat, luong chay dao, md phong.

1. CAC Ki HIEU CHINH
h - chiéu cao tam chi tiét (mm);
ds - dudng kinh da mai (mm);
dw - dudng kinh chi tiét gia cdng (mm);
dy - dudmg kinh da din (mm);
o - géc nghiéng cia thanh ty (°);
B - goc tiép tuyén ();
K - hé s8 dan hdi clia may;
K, -chidu sau cit ly thuyét (mm).
K - chidu sau cit thyc té (mm).
v, - van téc cit (m/s);
v,, - vén tbe chi tiét (m/s)
q= v /v, -tilévin téc
ww - viin toe goc cua phéi (rad/s);

v, - lugng chay dao hudng kinh (um/s);
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a - luong du gia cdng theo dudmg kinh (mm);

8,,8,- @6 lon ciia cac sai 56 trép phéi (Hinh 2);

X(8) - lugng dich chuyén ciia dé din theo phuong vubng géc véi bé mat da mai tai thai
diém (mg véi géc 8 (mm);

. X(t) - lugng dich chuyén cia d4 diin theo phuong vudng géc véi bé mat da mai tai thoi

diém t (mm);

R(B) - lugng giam ban kinh tai thoi diém img véi géc 6 (mm);

R(t) - lugng giam ban kinh tai thdi diém t (mm).

A - dung sai d tron (pm).

2. G1G1 THIEU

Mai vé tim 1a mt phuong phap gia céng duge sir dung rong rii dé chc tao cdc chi tiét tron
xoay, dic biét la trong nganh cong nghi¢p 6 t6. DY chinh xdc cla chi tiét gia cong 6 thé dat
dugc va ning sudt gia cong cila qué trinh phu thuge nhiéu vao théng sé cta hé thong oong nghé
(thdéng 55 hinh hoc, théng so dong luc hoc,...) va cac théng sb cong nghé (théng sb ché dd cit,
théng 56 sira dA, fhong 86 v& cong nghé tron ngudi) [l] Nghién ciru d§ chinh xic gia cong khi
xét dén anh hudng ctia tht ca céc thong s6 ké trén s& rAt phic tap va thudng khong thé thyc hién
duge.

Qué trinh hinh thanh bé mat dudi nhung didu klén mai khic nhau di du‘qc nhidu tic gia
nghlén ciru: W.B. Rowe da nghién ciru tdng quan vé anh huoéng cia cac Ihong 56 hinh hoc ctia
hé théng cong nghé [2]; Yonetsu va Reeka ¢4 nghién citu 4nh huéng cia sé vong quay ciia chl
1iét [3, 4]; Friedrich da nghlén ctru anh huo'ng clia d§ da canh cua phoi dén dé trén cua chi tiét
gia cong; anh hudng do sai s6 ctia d4 din dén dd tron ciia chi tidt ciing di dugce nghién cuu bai
P. R. Nakkeeran va V. Radhakrishnan [5]... Bai bao ndy trinh bay nghién citu mé phéng vé anh
huong van tbe cht va lugng chay dao huéng kinh dén d6 khéng tron cua chi tiét gia cong.

3. PHUONG TRINH MO PHONG

Tién hanh x3y dyng phuong trinh mé phong dya trén phuong phap ciia W. B. Rowe [6].

So dd mai vo tam chay dao hudng kinh duqc trinh bay trong Hinh 1 thé hién chi tiét gm cong
tlep xiic véi da mai, thanh y va dA din tai cic diém fuong tmg A, B va C. Xét mjt doan (hang 0OX
ndm trén mat cét ngang ctia chi tiét, doan thing ndy s& quay cimg chi tiét trong qué trinh mai.

Tir Hinh 1 ta ¢ cic méi quan hé hinh hoc sau:

/ 7/ \
p =arcta 2h +arcta 2 )
ds +d, dy+d,

a= % —o-vf o)}

troog d6: ) _y  detdy
v dp +d,
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M35 phdng qué trinh mai vé t4m chay dao hutng kinh

Néu trén phéi c6 nhimg sai sé véi d lén 5, Trong qué trinh mai, cic sai sb &, s& tiép xic
v6i bé mat thanh ty va da din (Hinh 2) 1am cho tm chi tiét s& dich chuyén nhiing lugng tuong
ing 4+ SINB 5 3 __sine 5 5o vsitam dd mai.

sin(a+f) sin(@+f)
du Chitiétgiacong  dr

ds

Hinh 1. So d& mai v6 t4m chay dao hudéng kinh.

Nhu vdy, néu goi X(6) luong dich chuyén cia da din theo phuong vuéng géc véi bé mit dé
mai tai thoi diém tng vai géc 0 thi lugng giam ban kinh R(6) tai 8 x4c dinh theo cong thirc:
sin S sina
sin(a+f) | sin(@+f) 3)
vi gbe 8 duge djnh nghta tir vj tri ban dau dén thoi diém tirc thdi trong qué trinh mai, do d6 &, va
3, 14 dai heong dic tnmg cho r(8—a) va r(8—x+ ). Nhu viy phuong trinh 3 c6 thé viét
nhu sau:

R(6)=X(6)-

R(6)=X(8)- Sinz;‘ f 5 rO-ay+ sinii:f 7 HO-7+ ) @

Trén thyc t& hé (héng’ cdng ngh¢ khong tuyét 46i cing viing 1am cho chidu sau ct thye t§
nhé hon so véi chidu sau cét If thuyét. Hé s6 dan héi K dugc xac dinh:
K
K==%t )
KT
trong do:
K, =R(6)-r(6-2m)
K, =r(6)-r(6-2m)

Tir cac phuong trinh 1 =+ 5, theo W.B. Rowe [6] ta dugc phuong trinh co s cho qua trinh
mb phong.
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_ _sinf
r(6)=K[X(6)+ sin(a+ ) O]
SNG4 )= (O - 2] (0 - 2)

sin(e + )

r(6-a)-—

B Chi tiét gia cong

Thathty S Vi

Dich chuyén vuéng géc
véi bé mat 4 mai

Hinh 2 Sy dich chuyén tam chi tiét do phéi khong chinh xéc.
4. THONG SO MO PHONG
Théng 6 hinh hoc cita chi tiét - ¢4 mai - d4 din - thanh (i dugc chon theo may cu thé va
duge trinh bay & Bang 1 [7].

Bang 1. Thdng sb hinh hoc clia chi tiét - d4 mai - dé dAn va thanh ty.

Théng sb hinh hoc Gih Tri
Chigu cao tdm chi tiét b (mm) 15.6
Géc nghiéng thanh ty o' (43) 30

Puong kinh chi tiét dw (mm) 39
Dudmg kinh d4 mai ds (mm) 497
Pudng kinh d4 din dg (mm) 345
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Mo phéng qué trinh mai vé 1m chay dao huéng kinh

Hg so dan héi K phy thude vao d cimg cia vit ligu gia céng, do c\mg da mal chidu rong
cAt, hé s& ma sht cia d4 mai - chi tiét - dé din - thanh 1, chidu shu cAt va két ciu may [8, 9).
Theo W. B. Rowe [8] thi K = 0,1 = 0,4. Viéc xdc dinh chinh xac hé sé K trong timg truomg hop
cu thé thudng phirc tap, vi viy dé don gian theo [5, 10, 11, 12, 13] chon K = 0,3.

Néu g0i t, t-T), t-T,, T tuong (mg 14 khodng thai gian chi tit gia cdng quay dugc nhiing
goc 6, 0-0, B-n+p, 6-2m, va goi vin tbe gbe cia phdi la @, . Ta cé cic mbi quan hé sau:

[
=2 @)
wW
I—T‘=‘9_"‘ ®)
W
-7, -+ ©
wW
’_T=9—27[ (10)°
wW
Thay bién géc 6 bing bién thoi gian t thi phuong trinh (6) duge vidt thanh:
_sinf
r()=K[X(ty+ ———r(t-T))
sin(a + f) ¢
sinx
__SIN& T —r(t-T an
@t ﬁ)r(l )~ r(t-T)]
+r(t-T)

5. KET QUA VA THAO LUAN

Tién hinh mé phong qué trinh gia céng véi cic théng sé hinh hoc cta hé théng cong
nghé trong Bang 1 trong diéu kién ché dd cit nhur sau: lugng chay dao huéng kinh v, =
10/15/20 (pm/s), vén téc cit v, = 80+95 (m’s), lugng du gia céng a = 0,3 (mm), i 1§ vin téc
q = 60 va bé qua hién tugng trugt gnﬂa d4 din va chi tiét gia céng. Chuong trinh dugc viét
béng ma i¢nh Visual Basic trong méi truémg Microsoft Office Excel, giao di¢n chuong trinh

duoc thé hién trong Hinh 3. Quan hé gira van téc cit — 4o khéng tron ung véi céc truong
hop khac nhau cua lugng chay dao huéng kinh dugc thé hién trong Hinh 4 dén Hinh 6.

Quan s4t hinh 4 dén Hinh 6 ta thiy:

- Trong khoang van téc cat v, = 80+95 m/s, itng voi céc gié trj khic nhau ciia lwong chay
dao huéng kinh v;. thi dung sai 43 tron A ¢6 gié tri khac nhau. Cy thé nhwr sau: khi v, =10 pm/s
thi A= 11,75 (um); khi v, = 15 pms thi A = 13,5 (um) va khi v, =20 pm/s thi A= 15,5 (um).

- Vi mét gid trj nhat dinh cia lugng chay dao, khi ting van tdc ct v, thi ¢6 lic 1am tang,

cé lic tam gnam 4% khong tron. Tuy chién quy ludt anh huéng cla vén tde chit dén 4o khéng tron
1 tuong dbi gidng nhau khi thay doi lugng chay dao huéng kinh.



MO PHONG QUA TRiNH MAI VO TAM CHAY DAO HWONG KiNH

Théng 56 md phong

1
2
3
4_|Chiéu cao chi tiét h [mm] 156
5 |G6c nghiéng thanh ty o' [°]: 30
© | Puwong kinh chi tiét dyy, fmm}: 39
7 |Bwéng kinh da mai ds [mm| 497
8 |Buong kinh dd dan dg [mm]: 345
9 [HEsOK 0.30
10 |Ty lé vantdc g 60,00
11 |Lrong du' gia cong a (mm) 0,30
Lwong chay dao huong kinh ve [um/s] 10,00
oc ca 20,00
14,42

Hinh 3 Giao dién chuong trinh,

25,00

20,00 1=

15,00 1=

10,00 +

Pé khéng tron

L
o
o
=)

0,00 =

75,00 80,00 85,00

90,00

Van toc cit

95,00

100,00

Hinh 4 Quan hé vin tée cht - d6 khong won khi v, = 10 ums.

75.0 80,0 85,0

90,0

Van toc cat

95,0

100,0

Hinh 5. Quan h¢ vin t§c cit - a5 khéng tron khi v, = 15 pm/s.




25,00
20.00

n

15,00
10,00

06 khéng

o o
8 8

3
8

80,00 85,00 90,00 95,00 100,00
Van téc cat

Hinh 6. Quan h¢ vén téc cit — dj khong tron khi v = 20 pms,

- Ung vdi céc gia tri khic nhau ciia hugng chay dao v, thi vén tde cit v, co mirc d§ dnh
hudng khic nhau dén d6 khong tron ctia chi tiét,

- Trong khoing van tdc ct tir 80 dén 95mVs img véi ca ba trudng hop cila lugng chay dao
v, thi b khéng trdn cé gia tri twong i nho khi v, = 82,5 mvs.

6. KET LUAN

Khi thay ddi lugng chay dao v, thi van tc cit v_anh huéng dén 45 khong tron véi mirc
d9 khéac nhau.
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ABSTRACT
SIMULATION OF PLUNGE CENTERLESS GRINDING PROCESS
Phan Bui Khoi" *, Ngo Cuong?, Do Duc Trung’
!School of Mechanical Engineering, HUS, No. 1, Dai Co Viet, Hanoi
College of Economics and Technology, 15 group, Thinh Dan ward, Thai Nguyen city,
“Email: khoi phanbui@hust.edu.vn

This paper describes the research effect of cutting parameters on error roundness in plunge

centerless grinding by simulation. Two of these parameters are grinding wheel speed and plunge
feed. This goal approached the workpiece roundness when cutting with variable grinding wheel
speed and plunge feed, reducing the set-up time of cénterless grinding system, advanced high
accuracy of the workpiece.

Keywords: plunge centerless grinding, roundness, cutting speed, feed rate, simulation.
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