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TOM TAT 

Bai bao nay trinh bay nghien cuu m6 phong anh huang cua mot so thong so che dp cat den 
do khdng tron be m^t chi tiet khi mai vo tSm ch^y dao huong kinh. Hai thong so ciia che do c5t 
dugc chpn dk khao sat bao g6m van t6c cat va lupng chay dao huang kinh. Myc tieu cua nghien 
ciiu 1̂  du doan d6 tion be m^t chi ti8t co the d^X dupe khi mai vo tam chay dao hucmg kinh img 
vd\ cdc gia tri khac nhau ciia van toe cat va lupng chay dao, gop phan lam giam thai gian dieu 
chinh may, nang cao do chinh xac gia cong. 

Tir khoa: mai v6 t§m chay dao huong kinh, dp tion, van t6c eSt, lugng chiiy dao, mo phong. 

1. CAC KI HIEU CHINH 

h - chiSu cao tam chi tiet (mm); 

ds - duong kinh da mai (mm); 

dw - duong kinh chi tiet gia cong (mm); 

dn - ducmg kinh da din (nmi); 

a' - goc nghieng ciia thanh ty ("); 

P - g6c tiep tuyen (**); 

K - he so dan h6i cua may; 

K,^ - chieu sau cat ly thuyet (nun). 

Kj - chieu sau dx thuc tB (mm). 

>/ - v^n toe cat (m/s); 

V - v§n toe chi tiet (m/s) 

q = v^/v^ - Xi le viin toe 

cow - v$n toe goc ciia phoi (rad/s); 

i;̂ ^ - lupng chay dao huong kinh (pm/s); 
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a - luong du gia cong theo duong kinh (mm); 

5|, 52 - do Ion cua cac sai s6 tien phoi (Hmh 2); 

X(9) - lugng dich chuyen ciia da dan theo phuang vuQng goc voi bS mat da mai tai thai 
diem ung vai goc 0 (mm); 

X(t) - lupng dich chuyen ciia da dan theo phuang vuong goc vai be mat da mai tai thai 
diem t (mm); 

R(0) - lupng giam ban kinh tai thdi diSm ung vdi goc 6 (mm); 

R(t) - luong giam ban kinh tai thai diSm t (mm). 

A - dung sai dp tron (pm). 

2. Gidl THIEU 

Mai vo tam la mgt phuang phap gia cong dugc sir dung rgng rai de che tao cac chi tiet tion 
xoay, dac biet la ttong nganh cong nghiep 6 to. Do chinh xac cua chi tiet gia cong co the dat 
dugc va nang suSt gia cong ciia qua trinh phu thugc nhieu vao thong so ciia he thong cong nghe 
(thong so hinh hgc, thong so dgng luc hgc,...) va cac thong so cong nghe (thong so che do c5t, 
thong so sua da, thong so ve cong nghe tron nguoi) [1]. Nghien cuu do chinh xac gia cong khi 
xet den anh huang ciia tat ca cac thong so ke tren se rat phiic tap va thuang khong the thuc hien 
dugc. 

Qua tiinh hinh thaiih be mat duai nhiing dieu kien mai khac nhau da dugc nhieu tac gia 
nghien cuu: W.B. Rowe da nghien cuu tong quan ve anh huong ciia cac thong so hinh hgc ciia 
h? thong cong nghe [2]; Yonetsu va Reeka da nghien ciiu anh huang cua so vong quay cua chi 
tiet [3, 4]; Friedrich da nghien ciiu anh hudng ciia do da canh cua phoi den dp trdn cua chi ti6t 
gia cong; anh huong do sai so cua da dan den dp tion cua chi tiet ciing da dugc nghien cuu bai 
P. R. Nakkeeran va V. Radhakrishnan [5]... Bai bao nay trinh bay nghien ciru mo phdng v6 anh 
hudng van toe cat va lugng chay dao huang kinh den dp khdng trdn cua chi tiet gia cong. 

3. PHlTOfNG TRINH MO PHONG 

Tien hanh xay dung phuang trinh md phdng dua tien phuang phap ciia W. B. Rowe [6]. 

Sa do mai vo tam chay dao hudng kinh dugc ttmh bay tiong Hiiih 1 thd hien chi tiet gia cdng 
tiep xuc vdi da mai, thanh ty va da dan tgi cac diem tuong iing A, B va C. Xet mgt doJin th5ng OX 
nam tien m§t cat ngang ciia chi tiet, dogn thang nay se quay ciing chi tiet trong qua trinh mai. 

Tii Hinh 1 ta co cac moi quan he hinh hgc sau: 

« r 2/i 1 ( 2h ] 
a = arctari +arctad (]) 

a='^-a'-vJ3 (2) 

tiongdd: ^ - ] , ^s+d^ . 
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Neu tren phoi cd nhttng sai sd vdi dO Idn 5,. Trong qua ttinh mai, cac sai sd 5, se tiep xiic 
vdi be mat thanh ty va da din (Hinh 2) lam cho tam chi tiSt se dich chuyen nhiing lugng tuong 
ling +—!HLi^ § va sing ^ so vdi tSm da mai. 

sin(Qr + /?) ' sin(a + /?) ^ 

Thanh ty' 

Hinh /. So dci mai v6 tSm chay dao hucmg kinh. 

R{e) = X{9)-

Nhu vay, neu ggi X(0) lupng djch chuyen ciia da dan theo phuang vuong gdc vdi be mgt da 
mai tai thdi diem ung vdi gdc 9 thi lupng giam ban kinh R(9) tai 9 xac djnh theo cong thuc: 

sin 5 - sin a _ 
^——5. +--—— J, 

sin(a + p) sin(« + p) ry. 

vi gdc 0 dugc dinh nghTa tii vi tri ban dau den thdi diem tuc thdi trong qua trinh mai, do do 5[ va 
§2 la dai lugng dac trung cho r(6—Ct) va r(9 — 7Z-^-p). Nhu vay phuang trinh 3 cd the viet 
nhu sau: 

R(e)=x(e)- sin(a + p) 
r(e-a)^ sin(a -I- p) 

-TT + P) (4) 

Tren thuc xt he thdng cdng ngh? khdng tuyet ddi ciing vung lam cho chieu sau cat thirc te 
nhd hon so vdi chiSu sau di li thuyet. He s6 dan hoi K dugc xac djnh: 

-.^ (5) 

tiong dd: 

K^=R(e)-r(e-27u) 

K.,=r(e)-r(e-l7C) 

Tli cac phuang trinh 1-^5, theo W.B. Rowe [6] ta dupe phuang tiinh co sd cho qua tiinh 
md phdng. 
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r(.e)=K[x(e)-< 
sin(flr + /?) 

r(fi-a)-

sin(a! + /?) 
•(.e-7t: + P)-r(.e-lK)]-¥r{.e-2it:) 

P Chi tiet gia cong 

Thanh ty % 

(6) 

Dich chuyen vuong goc 
vo"! be mat 6i mai 

Hinh 2 Su dich chuyen tam chi tiet do ph6i kh6ng chinh xac. 

4. THONG S 6 M 6 PHONG 

Thdng so hinh hgc ciia chi tiet - da mai - da dan - thanh ti dugc chgn theo may cu the va 
dugc trinh bay d Bang 1 [7]. 

Bang J. Thong s6 hinh hpc cua chi ti6t - da mii - da din va thanh ty. 

Thdng s6 hinh h9c 

Chieu cao tam chi ti^t h (mm) 

Goc nghieng thanh ty a' (dp) 

Duong kinh chi tiet dw (mm) 

Dudng kinh da mai ds(mm) 

Duong kinh da dan dn (rom) 

Gii Tri 

15.6 

30 

39 

497 

345 
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, H? sd dan hoi K phu thuOc vao dd cutig_cua vgt lifu gia cong, dO ciing da mai, chieu rgng 
cat, h^ so ma sdt cua da mai - chi tiet - da din - thanh tl, chieu sau dx va k6t can may [8, 9]. 
Theo W. B. Rowe [8] thi K = 0,1 ^ 0,4. Vi?c xac dinh chinh xac hf s6 K trong tiing tmdng hpp 
cu tha thudng phiic tgp, vi vgy de dan gian theo [5,10, II, 12,13] chgnK-0 ,3 . 

Neu gpi t, t-T], t-T2, T tuang iing la khoang thdi gian chi tiet gia cdng quay dupe nhung 
gdc 9, 0-a, 0-71+p, e-27c, va gpi v|n tdc gdc ciia phoi la fl^. Ta cd cac moi quan h? sau: 

(7) 

t-T,='-^ (8) 

(9) 

t-T=^^^ (10)-
d>w 

Thay bien gdc 8 bang bien thdi gian t thi phuang trinh (6) dupe vilt thanh: 

r(t)=K[X(t)+ .^^^ r{t-T,) 
sm(a + p) 

smar 
sm(flr -I- P) 

+ r(t-T) 

r(t-T,)-r(t-T)\ (H) 

5. KET QUA VA THAO LUAN 

Tien hanh md phdng qua trinh gia cong vdi cac thdng so hinh hpc cua hf thong cdng 
ngh? trong Bang I trong dieu kien che dO cat nhu sau: lupng chgy dao hudng kinh v^ = 

10/15/20 (pm/s), vgn tdc cat v^= 80^95 (m/s), lupng du gia cdng a = 0,3 (mm), ti le van toe 
q = 60 va bd qua hi?n tugng trugt giira da dan va chi tiet gia cdng. Chuang trinh dugc viet 
bang ma i?nh Visual Basic trong mdi trudng Microsoft Office Excel, giao dien chuang trinh 
dupe th6 hien trong Hinh 3. Quan he giiia vgn tdc cSt - dp khdng trdn iing vdi cac trudng 
hgp khac nhau ciia lupng chgy dao hudng kinh dupe the hien trong Hinh 4 den Hinh 6. 

Quan sat hmh 4 d6n Hinh 6 ta thay: 

- Trong khoang v§n tdc c5t v̂  = 8{K95 m/s, irng vdi cac gia tri khac nhau ciia lugng chay 

dao hudng kinh v .̂ thi dung sai dp tron A cd gia ti; khac nhau. Cu the nhu sau: khi v^ ^ 10 pm/s 

thi A = 11,75 (pm); khi Vj^ = 15 pm/s thi A ~ 13,5 (pm) va khi v^ = 20 pm/s thi A = 15,5 (pm). 

- Vdi mdt gia tij nhat dinh ciia luong chgy dao, khi tang van toe cat v̂  thi cd liic lam tang, 
cd liic lam giam dp khdng trdn. Tuy nhien quy luat anh hudng ciia vgn toe cat den dg khdng tron 
la tuang ddi giong nhau khi thay ddi lugng chgy dao hudng kinh. 
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1 
? 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
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Thong so mo 
Chi§u cao chi tigt h [mm] 
Goc nghienq thanh ty a' [°]: 
DlK/ng kinh chi tiet d,^ [mm]: 
Du'cyng kinh da mai ds [mm]" 
Difffng kinh da dan dp [mm[: 
HesiK 
Ty le van toe q 
Li/ffng du-" qia cong a (mm) 
Lu'O'ng chay dao htfcfng kinh vir [|im/s]' 
Van toe cat v^ [m/s]: 
|Pft6rvBtr6n(^m1««»'ww»!«saM=a»4*« 

phong 
15,6 
30 
39 
497 
345 
0,30 

60,00 
0,30 
10,00 
90,00 
14,42 

Hinh 3 Giao dien chuong trinh. 

85,00 90,00 95,00 100,00 

Van tdc ĉ t 

Hinh 4 Quan he van t6c c5t - d6 khong tron khi v ^ = 10 [im/s. 

80,0 85,0 90,0 

Van toe cat 

95,0 

Hinh 5. Quan he van t6c cit - do khSng Iron khi v ^ = 15 pm/s. 
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85,00 90.00 95,00 

Van t6c c i t 

Hinh6. Quan h^v|int6c cat-dp kh6ng tron khi v,̂  = 20pm/s. 

- tTng vdi cac gia tri khac nhau cua lugng chgy dao v^ thi van tdc cit v^ cd miic dO anh 

hudng khac nhau den dp khdng trdn ciia chi ti6t. 

- Trong khoang vgn tdc cat tir 80 den 95m/s img vdi ca ba trudng hpp ciia lugng chay dao 
v^ thi dO khdng trdn cd gia tij tuong doi nhd khi v̂  = 82,5 m/s. 

6. KET LUAN 

Khi thay d6i lugng chgy dao v^ thi vgn tdc cSt v̂  anh hudng den dp khdng trdn vdi miic 

do khac nhau. 
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ABSTRACT 

SIMULATION OF PLUNGE CENTERLESS GRINDING PROCESS 

Phan Bui Khoi''', Ngo Cuong^ Do Due 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 centerless grinding system, advanced high 
accuracy of the workpiece. 

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




