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TOI UU HOA BA MUC TIEU QUA TRINH LAN EP RUNG
SO MI Xi LANH
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Trudng Pai Hoc K§ Thuét
(Bai nhan ngay 15/03 /1998)

TOM TAT: Bai b4o tiinh bay k&t qua bai to4n t&i wu héa da muc tidu qué trinh lin ép rung so
mi xi lanh biing nhitng phuong phédp khic nhau, nhim dat dong thdi nhigu chi tiéu nhu: do
cling bé mit, d6 nham be mit va dd chinh x4c vé kich thudc.

1. DAT VAN DE.

Sd mi xi xanh 12 mdt trong nhitng chi ti€t quan trong cia dong cd 1am viée trong digu
kién chiu nhiét d cao, 4p suét 16n va chiu ma s4t mai mon lién tuc.
Cho nén khi ch€ tao phai bdo ddm dat dugc ddng thdi nhidu chi tiéu khéc nhau nhu
d6 citng beé mat 220 HB, d6 nhdm b& mit Ra < 0,63 um va d6 chinh x4c c4p 6.
Thuc chat day 12 bai todn t8i wu héa da muc tiéu, ma chiing ta c6 thé gidi ching bing
nhiu bing phudng phép khéac nhau [1] nhu :
- Phuong phép chon chi tiéu quan trong nhét.
- Phuong phép dua ra chi tiéu mdi.
- Phuong phap ding chi tiéu tdng hop.
Sau déay ching ta s& khao st két qua gidi cc bai toan nay theo cac phudng phap ké trén.

IL GIAI QUYET VAN DE.

2.1 Theo phudng phép thi nhit ching ta c6 thé ding cic chi tiéu sau ddy 1am ham
muc tiéu trong bai to4n t61 vu héa mdt muc tiéu :

- D6 nham b& mit R, nhd nhit, ddy 12 mdt trong nhitng yéu ciu kj thuit

quan trong d6i v4i s mi xi lanh.

- Do ctng t&€ vi Hy 16n nhat.

- Chitu cao phin I8i Hc nhd nhit, d€ ddm bio do chinh x4c cao nhat khi 1&n ép
rung. _

Nhu vay ching ta s& [an lugt gidi 3 bai to4n t6i wu héa mét muc tiéu.

Nhu ching ta da bi€t d€ gidi b4t k¥ mo6t bai to4n t6i vu héa nao phai c6 dudc ham
muc tiéu.. '

DP3&i véi vat liéu GX 24 — 44 ching ta da nhan dudc cc cdng thic thuc nghiém sau
day [2].

Ra = 69,69 SO.0409 / (PU,6303 : Db0.6195) (1)
H\' = 151,9 PD.l432 / (SO.OJ.OI 3 DhO.lﬁgz) (2)
Hc = 22,16 P0.0999 / (P0.0035 ! Db0.8619) (3)

Véi céc thong s& Iuc 13n ép P, lugng chay dao S, dudng kinh vién bi D, thay déi trong
pham vi sau day:

190 < P < 360 (N)
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0,5 S < 24 (mm/v) 4)
. 4 <Dy < 6,4 (mm)

Nhu viy néu quan tim dén d6 nhdm b& mit thi ta s& chon chi tiéu t6i wu 12 d6 nhdm
bé& mit R, va can phai gidi bai to4n thd nhat.

DG6i v6i bai todn nay ching ta c6 thé phat biu nhu sau: Hay x4c dinh c4c thong s&
cong nghé P, S, Dy thda midn céc rang budc théng s6 (4) sao cho ham muc ti€u (1) dat cuc
tiéu. ‘

Gidi bai to4n ndy theo [3] k&t qua nh4n dudc 13 R, dat gi4 tri nhd nhét R, = 0,4699
- um, khi S = 1 mm/v, P = 300N, va Dy, = 6mm. Khi d6 H, = 266; H. = 8,25um.

Néu quan tdm dén d6 cing bé mit thi ta chon chi tiéu t6i wu 1a d6 cing t€ vi Hy va
gidi bai todn thd hai nay theo [3] tacé :

H, dat gi4 tri cyc dai Hy = 280 khi S = 1 mm/v, P = 300N va Dy=4 mm. Khidé R,=
0,609 um va Ho = 11,8 pm. §

Né&u quan tdm dén dd chinh x4c gia cong thi ta chon chi tiéu t6i vu 12 chidu cao phan
161 He va gidi bai to4n thit ba nay theo [3] ta ¢6:

H. dat gi4 tri cuc tiéu Hc = 4,86 pm khi S =2,4 mm/v, P = 190 N va Dy, = 6,4 mm Khi
dé R, = 0,64 um va Hy, = 240.

2.2 Néu dua ra chi tiéu mdi thi chiing ta ¢6 thé ding dién tich réinh tudng d6i F vi né
chiu anh hudng ddng thdi clia ca 3 chi tiéu R,, Hy, He.

Ta c6 thé x4c dinh dién tich rdnh twong d6i F, theo cdng thic sau [4].

B % [2 + il +(Q2ei/Dw)?] 100% (5)

A A

Trong d6: i = Dak 13 ty 6 gitta s hanh trinh kép trong 1 phit cia dau 1an ép ny
ph
vdi s§ vong quay clia phoi npy,
p =V:Dp.h
Dy : dudng kinh vién bi (mm)
h=12352. P2 /(DL | D) (6)
e 1a do 1éch tam
S 1a lugng chay dao (mm/v)
Theo [4] 40 mon t81 wu d6i vdi sd mi xi lanh khi F, dat 40%.
Giai bai to4n t6i vu héa theo dién tich ranh tudng d6i Ft, ching ta c6 cdc 13i gidi sau
day :
$=0,706 mm/v ; P=218N ; Dy = 5mm ; e = 1,5mm ; nyp = 50 v/ph ; npw = 1400ht/ph.
Khi d6 R, = 0,65um ; Hy =253 ;Hc= 11.3um.
2.3 Néu ding chi tiéu tng hop ching ta c6 thé x4y dung ham muc tiéu theo cdng
thic sau day:
F=20di.q =0r.qr +0v.qQv + Oc.qc @)
Trong d6 : gr, qv, qc 12 c4c chi tiéu don tudng Wng x4c dinh theo c6ng thic sau:
qr=2 (R,- R,"™") /(R, max + R,min)
qv =2 (Hv - Hy™) / (Hy max + Hy min) (8)
qc=2 (Hc— Hc™ ) / (Hc max + Hcmin)
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R, Oy, Olc tudng Gng véi chc gi4 tri hé s6 mong muéh cia céc thong s6 Ra, Hy, He v
dudc x4c dinh theo céc cdng thic sau day:
or = (Rs max—R,"™™) /A (R, max - Rymin)
ov = (Hy max— Hy™)/AMHy max - Hymin) (9)
oc= (Hc max— Hc™ ) / MHc max - Hemin)
V6i A = (R, max— R,™) /(R, max - R, min)
+ (Hy max— Hy™ )/ (Hy max - Hy min)
+ (Hc max— Hc™) / (Hc max - Hcmin) (10)

Khi giai bai to4n nay ching ta chi cin nhép céc gié tri mong muén v& R,"", Hy ™"
va He ™ méy tinh s& x4c dinh c4c gié tri o, dv, oc v2 tim dudc céc gi tri t6i wu P, S, Dy
théa man céc chi tiéu t6i vu R,, Hy, Hc.

K&t qua bai todn nay dugc thyc hién trong bang sau day:

Ce gt el mbng mun Hé s6 mong muén | Céc théng s& cong nghé

- va t6i vu
Ra Hv Hc (0.5°] oLy Ole P S Db
0 5?).;026 ‘g‘ég '—8— 0.469 0.246 0.28 300 1 4 5.6
‘ 2 | Tk : : ‘ : ‘
“9:'5"% —ZE 1"0—% 0.452 0.446 0.101 300 1.0 4.6
0.558 2744 105 : : i % -
'(‘)ﬁ 27—0 }2 0.442 0.409 0.148 284 1.0 4.8
0.56 270 10 X ’ : ' ;
% _?‘_éé 2 0.395 0.361 0.234 251 1.14 B4
0.6 263 9 h = ) 3 :
0.6638 - 260 8.35 ;
T 2 s i 7 28 k5
06638 2577 2349 0.337 0.324 0.338 19 1 0
0.7 255 8 .
— : : 4 4 4.966
0,699 25528 7088 0.310 0.270 0.419 200- . {1 9
0.75 250 1.5
s === =— : £ 54 190 1.5 4.3
0.749 252 755 0.2438 0.023 0.548 19 9
0.75 250 6.5 .
T— — et : 3 3 02 4.
0.75 251 6.44 0.220 0.180 0.598 190 A 96
‘0_.5'3" B ‘E 0.132 0.091 0.775 190 2.4 575
0.68 245 533 : 3 : : 3

Ghi chd : trong céc cot 2, 3, 4 ti¥ s6 12 twdng dng vdi céc gid tri mong mudn cdn miu
s6 12 tudng Wng vdi cic gié tri t6i wu.
I/ KET LUAN

Trén day da trinh bay 3 phuong phép gii bai todn t6i wu héa da muc tiéu. Mbi
phudng phép c¢6 nhitng wu nhugc di€m cling nhit pham vi s dung khéc nhau va ching ta cé
thé rit ra mot vai két ludn sau déy:

&
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1- Phwong phap chon chi tiéu quan trong nhat cho phép chi wu ti€n mét chi ti€u nao
d6 dat k&t qua mong mudn va kh6ng quan tdm dén céc chi tiéu khéc c6 thda man hay
khéng. '

2- Trong cdng nghé rin ép rung sd mi xi lanh ching ta c6 thé chon chi tiéu dién tich
ranh tudng d6i 1am chi tiéu t61 wu 1 phd hgp vi né da phu thude vao céce chi tiéu don khéc.
Tuy nhién trong céc trudng hop khéc c6 thé r4t khé chon céc chi tiéu méi d€ thay th€ céc
chi ti€u cil.

3. Muén thda méan ddng thdi nhidu chi tiéa ciing mdt lic c6 thé dung phudng phép
chi tiéu téng hdp. N6 cho phép x4c dinh nghiém t8i wu d€ thda man dat cing mét hic céc
chi tiéu da cho trong hau hét cic truding hdp. .

Trong c4c trudng hop con lai ching ta s& nhan dudc céc 18i gidi t61 wu ti€n gan dén
céc gia tri mong mu6n. Hé s6 mong mu6n cho phép thic ddy qu4 trinh tim ki€m nghi¢m (i
uu ti€n gin dén céc gié tri mong mudn cla céc chi tiéu t6i wu. '

THE MULTI- TARGETED OPTIMIZATION
OF VIBRATIONAL BURNISHING PROCESS ON CYLINDER LINER
Thai Thi Thu Ha - Mai Duy Nam

ABSTRACT: The article presenting the results of multi-targeted optimization problem,
solved in many different methods of vibrational burnishing process on cylinder liner, aim at
obtaining such simultaneous criteria as: surface hardness, surface roughness and accuracy in
measurement. ;
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