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PHUONG PHAP TiNH TOAN BO GIAM CHAN THUY KHi
CALCULATION METHOD FOR HYDROPNEUMATIC DAMPERS

ThS. BUI THU’C BUC
Khoa Co Khi, Trirong BHHH Viét Nam
76m tit
Bai bao trinh bay ,oﬁuo’ng phap tinh toan bg giam chan thiy khi. Phén tich tinh néng
VOt troi SO VoI bO gidm chén co khi, cidng nhur pham vi tng dung réng réi trong céng
nghido ché tao may.
Abstract
This article presents a method of calculating hydropneumatic dampers. Analysis supetior
features compared with dampers, as well as wide range of application in machine
manuracturing inaustry.

1. Dt van dé

Binh tich ndng thuy khi tir 1au dworc st dung nhw bd giam chén, giam va dap trong hé théng
truyén dong thuy lwc. Nhivng ndm gan day binh tich nang thuy khi dwoc st dung gibng nhuw 16 xo
thay khi hap thu cac tai va dap trong bod gidm xoc cho cac thiét bi di chuyén trén dwéng nhu: 6t6,
can truc, may nang tw hanh, cac may moc néng nghiép. Ngoéi ra con dwgc rng dung trong may
can vat liéu, may nghién da, baa thuy lwc, ban lac, may cét ton, .

Trong trweong hop hé co tai trong Ion, 10 xo thuy khi co nhleu loi thé hon 16 xo kim loai. V&i
cac wu diém sau: Nhé gon, va nhe hon, khong bi anh huo’ng vé do bén mai nhw 16 xo kim loai, tudi
tho cao hon nhiéu l1an, va cé wu diém rat I&n 1a diéu khién dwoc tdc do cua tai bang tiét lwu, van
mot chiéu va van diéu chinh lwu lwong gitra thiét bi thwe hién va binh tich nang.

Xu huéng thiét ké ché tao cac may nang van chuyén 1a: Nang cao néng suét (t&ng strc nang
va van tbc), tang do bén, tudi tho, két ciu gon nhe, tw dong hoa cao, than thién véi con ngudi va
moi trwdng, ... véi may moc va thiét bi nang chuyén nay, luc va dap t cac bé phan chuyén dong
c6 thé vuwot quéa gidi han bén, cirng, va 6n dinh cda vat liéu cling nhw két ciu cla mébi ghép chiu
va dap, nghiém trong hon &nh hwdng dén toan bd két cdu ctia may dan dén héng héc va sw cb.
S dung 16 xo thuy khi sé& dé dang tw dong diéu khién vj tri, cting nhw tan s dao déng so vd&i |6 xo
co khi.

Trong tinh toan thiét ké cac hé thdng thiét bi may méc hién tai, cac gido trinh chwa di tinh
toan cu thé cac bd gidm chén kiéu binh tich nang. Qua tham khao cac tai liéu, cling nhw tim hiéu
thuc tién tac gia dua ra trinh tw tinh toan thiét ké cac théng sé co ban cla bd gidm chan thay khi,
céac phan tich chi tiét dé lwa chon cac théng sé phu hop véi muc dich cdng nghé va dwa lai hiéu
qua kinh t&. Pham vi bai bao chi dwa ra co s& di liéu cho bai toan tiép theo nhw tinh d6 bén, do
cng, nhiét va dao dong...

2. N6i dung tinh toan
- Bé tri chung

4- Bleed and fill valve
7- Gas charging valve

Hinh 1. So d6 b6 tri hé thong giam chan
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3- Flow control valve

.
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2- Dau thuy lure,

3 -Van chinh lvu lirong,
4 - Van cdp vé x3:

5 - Bong cao suy;

5- Flexible rubber bladder 6 - Khi nap truoe,

7 - Van nap khi
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Hinh 1 mé ta binh tich nang v&i chirc nang la khau khép kin cta hé théng giam chén tao
bang xilanh tac dung don hodc mé to thuy Iwc va mét binh tich nang thuy khi (néu hé théng nay
l&p trén 6 t6 hoac may nang tw hanh thi dau can piston lién két véi chasis, phan xy lanh dwoc gan
Vi truc xe). Tai truyén ddéng Ién piston, va truyén lwc qua dau thuy lwc, nén khi chiva trong béng

7Tap chi Khoa hoc Céng nghé Hang har S6 40— 11/20714 13

. g s To remove this message, purchase the
S D LI D P D FTOOIS 2 pr;ductvat w:fvw.SoIich;c:rll;ents.com



CHAO MUNG NGAY NHA GIAO VIET NAM 20/11/2014

cao su ¢6 tinh dan héi. Tai duoc loai bd mot phan hoac hoan toan, sau do ap suét khi gian ra dua
piston tr& lai vj tri ban dau, néu tai tiép tuc tac dong, thiét lap mot chu ky mai.

Van Qiéu khién lwu lvgng gici han tdc d6 nén va hanh trinh tr& vé cla piston theo tuy chinh
cua thiét ke, van dieu khién Iwu lvgng thudng co hiéu chinh. Hiéu chinh Iwu lwgng bang cach thay
ddi tiét dién van. Van téc nén co thé 1a cao, van tdc tré vé co6 thé la thap, hodc nguoc lai do didu
chinh.

Trong pham vi gioi han clia ap suét, van téc va hanh trinh cta piston theo yéu cau clia bai
toan thiet ké c6 thé thay doi ap suat nap trwdc vao bong bong, néu ap suat nay cao, thi hanh trinh,
toc d6 nén giam, toc do tré lai cao hon.

- Xac dinh dong nidng can hap thu

Nang lwong dong néng dwoc hap thu ctia bo giam chén:

E= 12WV%/2g (1)

Trong do: E- Nang luwong dong nang bo giam chén can hép thy, |n -Ib; W- Tai tac dung, Ib;
V- Van téc clia tai (van tdc piston), ft/s; g- Gia téc trong trudng, g=32,2ft/s>.

- Xac dinh ap suéat khi trong binh tich nang

DPé xac dinh ap suét khi nap vao béng cao su, dau tién chung ta phai g|a dinh kich c& cla
bong va day ap suat can nap. Sau d6 ching ta phai kiém tra ap suét phat trién va hanh trinh cta
piston. Néu chung n&m trong gi¢i han pham vi cho phép, gia dinh cda chuing ta la dang, két qua sé
dwoc ap dung. Néu vuot qua gia tri gi¢i han cia ap suat trong bong cao su, va gidi han hanh trinh
cua piston ta phai gia dinh va kiém tra lai gia tri cho dén khi dat dwoc theo yéu ciu cla bai toan
thiét ke.

Ap suét cudi qua trinh nén p, dwoc xac dinh:

p""= p "V E-1)(pave)] +1} (2)

) Trong do: P4 - Ap suét nap truéc trong bong cao su cla binh tich nang, Ib/in? (kPa); n - Chi

sb nén da bién, thong thudng khi nap trwéc st dung nito, ta cd n=1,4; v, - Thé tich clia bong cao
su khi chwa bj nén.

- Xac dinh thé tich cua binh tich ning

St dung cong thirc:

Vo= Vi(palpr) " (3)

Trong dé: v, - Thé tich cla béng cao su cudi qué trinh nén; v, -Thé tich ban dau cta bong
cao su sau khi nap khi nito.

- Xac dinh hanh trinh cua piston dwéi tac dung cua tai

Ap dung quan hé:

L1tD%/4=v,-v,; Bién dbi: L=(v-v,)4/ TD? (4)

Trong doé: L - Hanh trinh cla piston; D - Bwdng kinh piston.

3. Vidu ap dung

Thiét ké bo gidm chén thuy khi dé& hap thu cac va cham co khi dwgc tao thanh bdi Iuc
W=300Ib (136,4 kg) v&i van tbc cla tai V=20ft/s(6,1m/s) khoang dirng chuyén déng dwoc gi¢i han
L= 4in (10,2cm).

Str dung phan mém Matlab tinh toan xay dwng cac da thi hinh 2,3,4.

- Phan tich két qua trén dé thi:

- Khi tai va van toc Ion, nang lwong hap thu cda binh tich nang la lon. D6 thi h2 cho tai
W=300Ib (136,4 kg) khong ddi, nang lwong E, ty 1& véi binh phwong van tbc cla tai.

- Khi chon thé tich ban dau cua bong cao su v4= 60in>; thi p, ty 1& thuan vé&i ps, khi chon p;
bang hodc I&n hon 400 Ib/in%; néu p1 nhé hon ap suat nay thi p, ty 18 nghich v&i py (h3). Thé tich v,
ty 1& thuan véi ty sb p2/p1 (h4) Muén hanh trinh dich chuyen nhd thi v, phai Io’n Do d6 phai chon

po/p1 16N, ngma la & dd thi h2 ta phai chon ap suat p; 1&n hon 400Ib/in?, & day ta chon
p4+=1000Ib/in“, va c6 p2—1626lb/|n ty s6 po/p1 xap xi 1,6 lan.
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- Phuong phap tinh toan phai dat gia dinh cho mét sb thong s dau vao, sau do tinh toan lai,
néu gia dinh ban dau khéng dung, phai hiéu chinh dé cho két qua phu hop véi yéu cau thiét ké.

X 10" Nang luong binh tich nang can hap thu- Van toc tai Do thi ap suat p2-p1
T T T T T r T T
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Hinh 2. D6 thi E- V Hinh 3. D6 thi 4p sudt ps(p,) khi E,=const

Do thi the tich v2=(p2/p1 )(1/n)— Tinh theo inch

x=p2/p1

Hinh 4. D6 thj thé tich v, tinh theo (p2/p+)

4. Két luan

- Binh tich n&ng thuy khi ti 1au dwoc st dung nhw bo gidm va dap trong hé théng thuy luc.
Cac ng dung hién nay cta binh tich nang thuy khi dwoc s& dung nhw 16 xo hap thu cac tai va
dap, hodc lam bd gidm xoéc cho cac thiét bi di chuyén trén dwdng nhuw: 6t6, can truc, may nang tw
hanh, cac may méc néng nghiép. Ngoai ra con duoc (rng dung trong may can vat liéu, may nghién
da, bua thuy lwc, ban l&c, may cét tén thuy lwc, ...

- Trong trwéng hop hé c6 tai trong 16N, 10 xo thuy lwe cé nhiéu loi thé hon 16 xo kim loai. V&i
cac wu diém sau: Nhé gon, va nhe hon, gidm gia thanh, dwa lai hiéu qua kinh té; Khéng bi anh
hwdng vé dd bé&n mai nhw 16 xo kim loai, tudi tho cao hon nhiéu Ian; Cudi cing c6 wu diém rat I16n
la diéu khién dwoc tbc do cla tai bang tiét lwu, van mét chidéu va van diéu chinh lwu lwong gitra
thiét bi thwc hién va binh tich ndng. Sy diéu chinh nay lam hé thdng di chuyén cuia cac loai xe can
bang, khéng ché dwoc tan sé va bién d6 dao dong theo mong muén.

V&i cac wu diém phan tich trén, xu huwéng str dung 16 xo thay khi trong ché tao 6t va cac
nganh cdng nghiép ngay cang rong rai.
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DANH GIA SU MAI MON XEC MANG TRONG QUA TRINH HOAT DONG
CUA PONG CO’ DIESEL TAU THUY cO LON
OPERATIONAL EVALUATION OF PISTON RING WEAR IN LARGE

MARINE DIESEL ENGINES
TS. TRUWONG VAN DAO
Khoa May tau bién, Truong BHHH
76m tat
Bai bdo gidi thiéu vé viéc danh gid mai mon xéc mang cua dong co diesel tau thiy co
16n béng kiém tra théng qua cia quét trén so mi xy lanh. Bai bdo mé 3 céc phuong
phap kiém tra xéc méng dwa trén danh gid bang maét thuong, do céc khe hé cia xéc
méng trong rénh xéc mang. Tty két qué do dac céc khe ho cua xéc méng, cho phép dénh
gid dé mai mon cia xéc mang va tinh toén sé gio’ lam viéc cda no duoc xem nhuw mot
théng sé dé tham khdo trong lén kiém tra tiép theo va danh gié duroc chiéu hudng mai
mon.
Abstract
This article presents operational evaluation of piston ring wear in large marine diese/
engines based on Inspection through cylinder liner scavenge ports. If contains a
description of verification methods of piston rings based on visual inspections, clearance
measurement of piston rings in piston grooves and piston rings gap measurement.
Moreover, it is indicated that pisfon ring gap measurements can lead to an evaluation of
piston ring wear and running hour calculation can be lreated as a reference parameter
for the next inspections and a parameter assessment for wear trends.
1. Gi&i thiéu
Sw khiing hoang kinh té& toan cau va su téng gia khdng ngirng ctia nhién liéu da budc cac
chd tau tim cach gidm chi phi khai thac. Diéu d6 co6 thé dat dwoc bang cach giadm tbc d6 tau xubng
tbc dd kinh té. Tuy nhién, viéc gidm téc d6 tau ciing dong thdi gidm tai ciia dong co dan dén sy
hoat ddng bét loi cho ddng co nhw: Lam tang sw mai mon clia so mi xy lanh va xéc mang. Do tac
doéng cua nhiéu yéu td, trong pham vi bai bao tac gid gidi han van dé nay la hoat dong danh gia
mai mon va tinh trang ky thuat cGa xéc méng dong co diesel chinh tau thay c& I16n co cong suét
trung binh 6000 kW trén mét xy lanh. Banh gia sw mai mon xéc mang theo phwong phap truyén
thdng chi thwe hién khi rat pison dong co. Viéc danh gia s mai mon hién tai trong qua trinh chay
tau (khéng rat piston) giip cho ngudi khai thac dwa ra chu ky bdo duwéng stra chira phi hop. Diéu
nay sé mang lai hiéu qua kinh té trong viéc khai thac tau.

2. Cac phwong phap hiéu qua danh gia mai mon xéc mang trong khai thac
a. Dénh gid béng quan sét sur mai mon va tinh trang cia xéc mang qua cua quét trén so' my xy
/anh cia dong co

Buwéc dau tién trong viéc danh gia mai mon va tinh trang cla xéc mang bang viéc kiém tra
b&ng mét théng qua ctra quét thi cac van dé sé dwoc danh gia nhw sau:

Lwong cau cac bon & phan dinh piston va phan dan huwéng. D6 dan hdi clia xéc mang (néu
khong bi gay) va sy tiép xuc tét véi so mi xy lanh (néu khong bi chay thdi). Sy linh déng cla xéc
mang trong ranh xéc mang khi piston di tlr diém chét trén ( DCT) dén diém chét dwéi (DCD). Tinh
trang clia cac bé mét lam viéc xéc mang dworc thé hién trén hinh 1.
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Hinh 1. Kiém tra tinh trang bé mat xéc mang théng qua ctra quét
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