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TiNH TOAN KIEM NGHIEM PISTON DONG CO XANG KHI TANG AP

CALCULATION TEST PISTON OF THE GASOLINE ENGINE WHEN
TURBOCHARGED

Nguyén Vin Tuin*, L& Quang Thiing
Khoa Co khi, Truong Pai hoc Cong nghé Giao thong Van tai

TOM TAT

Hién nay, cé nhiéu hang xe da ap dung ting dp cho mét s6 dong xe ciia minh va cho thdy ré
wu viét vé cdi thién tinh nang van hanh, tinh kinh té nhién liéu ciing nhiwr giam thiéu cdc thanh phan
phat thai doc hai. Tuy nhién, khi tang dap tai trong nhiét va tdai trong co hoc tac dung lén piston sé
tang lén. Pé c6 gidi phap tang . tuoi tho cua piston trong dong co xang sau khi tang ap, piston diwroc
tinh todn kiém nghlem trén phan mém Anssys theo tiéu chi vé dj bén co hoc. T rong nghién citu nay,
tdc gia tinh toan kiém nghiém o ché d¢ khdc nhiét nhat cia dong co la ché dé toc dé dong co lon
nhdt va cé xét dén ma sat sinh ra giira piston va xylanh.

Tir khoa: Piston; Tang dp; Péng co dot trong; Phan mém Ansys.
ABSTRACT

Many automakers have applied turbochargers to some of their models and clearly show
their advantages in improving performance, fuel economy, and reducing emissions. However,
when supercharged, the piston's thermal and mechanical loads will increase. To have a solution
to increase the life of the piston in a gasoline engine after turbocharging, the piston is calculated
and tested on Ansys software according to the mechanical strength criteria. In this study, the author
estimates that the test in the most extreme mode of the engine is the maximum engine speed mode
and considers the friction generated between the piston and the cylinder.

Keywords: Piston, Turbocharger; Internal combustion engine; Ansys software.

1. PAT VAN PE

Ngay nay, 6 t6 dang trd thanh phuong
tién dugc su dung phé bién nhat trong nhiéu
linh vyc khac nhau, vi vy, nhu cAu vé diu mé
tang 1én nhanh chong. Thé giéi dang phai dbi
mit v6i thuc t& 6 nhiém méi trudng va ngudn
nhién liéu dau mo dang dan can kiét [1]. Dé
khic phuc nhimg van dé kho khin trén, dong
co tang ap duoc coi 13 lua chon 1y tudng dé dat

ca hai muc dich Ia strc manh van hanh va bao
v€é moi truong [2]. Viée giam kich thude dong
co nhu mét cach chinh dé cai thién mirc tiéu
thu nhién liéu ctia dong co xing trong khi van
duy tri wu diém [3]. Bén canh d6, khi ting ap
tai trong nhiét va tai trong co hoc tac dung lén
cac by phan trong xylanh ctua dong co, dac biét
la cac piston ciing tang 1én [4]. Khi hoat dong
lau dai trong diéu kién nhu vy c6 thé gay ra hu
hong cho piston va giam dang ké tudi tho cua
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piston, anh huéng nghiém trong dén do tin cay
cua toan bo dong co. Cho nén, bai bao nay sé
trinh bay két qua nghién ctru vé mg dung phan
mém Ansys trong tinh toan kiém nghiém bén
piston cua dong co xang sau khi tang ap.

2. PAC PIEM NHOM PISTON PONG CO
INZ-FE

bong co INZ-FE la dong co xang voi
piston dinh bang, c6 thé tao xoay 16¢ nhe. Pau
piston c6 hai rdnh dé 1ip xéc-mang khi va xéc-
ming dau dam bao yéu cau bao kin tot.
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Hinh 1. Ban vé piston dong co

Hinh 2. M6 hinh 3D Piston
3. KET QUA VA THAO LUAN
3.1. Tinh toan nhiét d¢ trén piston

Tai ché d6 100% téc do dong co n =

6000 vg/ph nhiét o trung binh trong xylanh la
T=1550°K.

‘EM!X: 1,550

Hinh 3. Truong nhiét do trén piston

Hinh 3, hién thi truong nhiét do cua
piston. Nhiét d6 ¢ rinh xéc mang khi dau tién
rat 16n khoang 1.400°K, nhiét d6 trén rinh xéc
mang khi thir hai khoang 1.250°K. Tu trén
xudng duéi gia tri nhiét do doc theo truc cua
piston giam dan. Nhiét d6 & mép ranh xupap
nap va xupap xa cao, trong qua trinh lam viéc
dé gay hu hong piston tai vi tri ndy.

3.2. Tinh toan anh huéng co hoc dén pisotn
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Hinh 4. Luc tac dung lén piston

Luc tac dung 1én piston dugc tinh toan
dua vao luc khi thé va luc quén tinh, két qua luc
tac dung 1€n piston tai ché d6 n = 6.000 vg/ph
duoc thé hién nhu trén Hinh 4.

Sau khi thiét ké piston tién hanh dwa mo

hinh piston vao phdn mém Ansys dé tién hanh &
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chia ludi va tinh toan, hinh dang piston va hinh - Két qua va thao luan:
chia lu6i duogc thé hién nhu trén Hinh 5.

0,77086
0.0022292 Min

Hinh 5. M6 hinh chia lwoi piston
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Sau khi chia luéi tién hanh khai bao Iuc o=
tac dung 1én piston dugc thé hién nhu trén Hinh Hinh 8. Ket qua wng suat tac dung lén piston sau
6, Hinh 7. khi tinh toan

NHAN XET:

Su phan bd mg suét dién ra trén piston
& cac toe do dong co dugc thé hién nhu trén
Hinh 8. Tir Hinh 8, ta thiy, khi dong co 1am viéc
mg suit thay doi tir 0,002MPa dén 6,92MPa,
g suat nay nho hon tng suat cho phép cua
hop kim nhém 14 (20-30) Mpa. Céc vung ng
suat 16n nhat chu yéu xuat hién tai dinh piston
va cac ranh xéc mang. Tai vi tri dinh piston c6
su phan bd Gng suat tir 1,1MPa dén 3,3MPa.

Hinh 6. Luc khi thé trén piston

Khi piston chiu luc khi thé 16n nhat thi
bi uén nhe & phan bé mit khong c6 bé do cua
chét piston, img suét tip trung 16n nhét tai cac
gbc lugn gilra dinh piston va than piston; than
piston va bé chét piston. D6 chinh 1a cac ving
chiu nguy hiém cua piston trong qua trinh lam
viéc, dé tranh tinh trang nut, gdy bién dang tai
cic bé mat do thi nén bo cong, ma crom, tao
gan ting cting dé ting do ctmg viing, 6n dinh
cho piston trong qua trinh lam viéc.

Hinh 7. Luc ma sat trén piston
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4. KET LUAN

Trén co sé tng dung hai phan mém
SolidWork va Ansys Workchben dé thiét ké va
tinh toan. Két qua tinh toan cho thay, Gmg suét
16n nhat tac dung 1én piston 1a 6,92MPa ting
suat ndy nho hon tmg suit cho phép va thoa
man diéu kién bén. Cac ving (mg suat 16n nhat
chu yéu xuat hién tai dinh piston va céc rinh
xéc mang. Tai vi tri dinh piston c6 sy phan bd
g suat tir 1,1MPa dén 3,3MPa. <
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