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NGHIRN CUU CAC THONG SO LAM VIEC TOI UU CHO MAY BUA
RUNG VA CO NHO THONG QUA MO HINH

Nguy&n Hong Ngén, Nguyén Chi Nghia
Truding Pai hoc Béch khoa — PH Quéc Gia TP.HCM
(Bai nhdn ngay 08 thdng 02 nam 2002, hodn chinh sita chita ngay 10 thdng 4 ndm 2002)

TOM TAT: Béing vigc kiém ching mé hinh todn cita mdy biia va rung cd nhd vdi nhiing két
qud do luc va d¢ lin trén mé hinh phong thi nghiém, chiing toi da thiét !ap mdt chuong trinh
mé phdng biia rung va ddng coc trén mdy tinh. Tit d6 da riit ra dugc mot s6 théng s6 lam viéc
161 uu cho biia rung va cd nhé théng qua chuong trinh nay.

1. Gidi thiéu

P& déng cdc loai coc vao dit, cdc loai bia déng coc cdn phdi thing cdc thanh phin
luc can didu coc va lyc ma sdt thanh bén clia coc. Céc loai bia dong coc ding va dip thuan
ty nh bia hdi, biia diezel c6 thé tao ra xung ltgng va dap 16n d€ 1am lin coc tuy nhién s6
lin va dap trén mot ddn vi thdi gian thdp nén-it 4nh hudng d€n qud trinh lam gidm ma sit,
con nhifng loai biia rung thi thudng & nhitng didu kién 1am viéc va thong 8 tin s6 bién do
luc kich va lrong lugng thich hgp cling ¢6 thé 1am lin coc rit t8t, tuy nhién Irong trudng hUp
nhiing thong s3 ciia bia khdng ddm bdo thing do lin dan héi ctia dét thi cAn phai c6 cd cau
tao ra va dap vdi tin s di dé xuyén nit dit. Céc loai biia va két hgp ciing vdi rung dong thi
¢6 56 I4n va dap trong mot phiit cao nén ¢ dnh hudng ddng k& dén vige 1am gidm lyc ma st
va vdi xung va di manh c6 thé d& dang 1am lin coc, nén cdc loai bia nay thudng c6 trong
Iwgng tudng ddi nhd so véi cdc loai mdy khdc. St dung dac tinh do cia may bua rung va
ching t6i da nghlen cttu ch€ tao, thi nghiém va md phéng mdy bia trén mdy tinh dé fim ra
nhitng thong s6 1am viéc hiéu qud cho mdy bia rung va cAm tay ¢@ nhd ¢6 thé sit dung aé

dong coc tram. @ @ ‘__E,,_ﬂ:l
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DE ti€n hanh mo phdng qud trinh lin coc TF,,,,
biing bia rung va trén mdy tinh ching
t6i da thi€t 1dp mot md hinh thi nghi€m.
Muc dich cud md hinh thi nghiém la
ki€m chifng va so sdnh cdc k€t qud nhan dugc trén mo hinh thi nghi¢m va mo hinh thi€t 1ap
trén mdy tinh tif d6 cho phép mo6 phdng qud trinh itn coc trén mdy dé ti€t kiém thdi gian va
gid thanh tinh mdy bud.
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Thiét bi thi nghiém (hinh 1) bao gdm mo6t mdy.biia rung va ¢& nhé lugng 20 kg dude
gdn véi mot coc sit dai 1 mét cho phép do dd lin va Iyc tde dung 1&n ddu coc. Cédc thong s0
diu vao va cdc tin hiu do c6 théduge thu nhan va diéu khi€n trén man hinh mdy tinh. Man
hinh diéu khién va thu nhin tin hiéu dugc trinh bay d hinh 2.
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Piéu khién (hinh 2):

+Niit “Diing” d€ ding hé thong bat cd lic nao; nit “Automatic” d€ diéu khién mdy

chay tu dong, tin s8 rung ctia bia s& dugc di€u chinh t6i wu theo d lin cia coc; nit
“Manual” diing dé do dic tinh lin cta coc.

+Qui trinh diéu khién: Difng hé thdng; nhip tin s& rung rdi nhan niit “D3t tin so ra”;

nhan “Manual”, khi d6 bia s& rung vdi tin s6 c¢6 dinh dudc dat trudc, khi hé thdng hoat ddng

ta s& c¢6 dd thi biéu dién ham d6 lin cda cgc theo thdi gian mdt cdch tryc ti€p. Cdc do thi

dudc vé 1a d6 lin theo thdi gian x(t), lyc rung theo thdi gian £{*) va lyc rung theo d§ lin f(x).

C6 thé Iwtu dd thi dudi dang tap tin hinh dnh .BMP.

0 hinh

Hinh 2. Man hinh diéu khién trén M4y tinh.
-Xem va stta thong s6 diéu khién § menu “Thong S5
-M4 tap tin mic dinh “Data.dat”dé xem thong tin.

Tan s& t6i vu 1a mang tin s& ma tai dd siu twong ¥ng d6 lin hiéu dung 12 16n nhit.
Trong md hinh nay vdi d§ lin cyc dai 12 Xmax= 200mm, mang tdn s t6i vu wng véi 10
khéang, mdi khdang 20 mm. D& sita ddi nhdp s6 liéu vao va nhidn “save” d€ luu lai v6i tén
tay y.

+ Qui trinh lam viéc :

-Pong cd clia mdy biia (dugc ndi vdi bi€n tin ) thong qua bd truyén dai va cip banh
ring déng tdc 1am cho hai truc mang dé ba ling quay ngudc chiéu nhau, va tao ra luc kich
dinh hudng theo phudng doc t['-L_lC, luc nay tdc dung tryc ti€p 1€n coc, khi trong lugng cda coc
va bia cang luc tdc dung 16n hon Iuc cdn ma sdt va lyc ddu coc thi cd hé bia coc dich
chuyén xudng dudi theo thanh din hudng. Cling véi qud trinh 1am viéc clia mdy biia, ddu do
do lin (POT-potantiometer) clia coc va ddu do lyc kich (Load cell) clia bia thu nhén tin hiéu
dua vao card chuyén ddi AD (analog-digital), tir ddy tin hiéu s& dugc dua vao bd sit 1y va
hién thi k&€t qua ra man hinh mdy tinh.

+Céc thong s6 thay ddi dugc trong qud trinh thi nghiém:

TAn s& rung clia diu bia thay ddi nhd mot bi&n tin gdn vdi dong co ( 6 thé dugc diéu
khién truc ti€p trén bién tdn hoic trén man hinh mdy tinh). Luc tdc dung 1én coc dugc thay
ddi biing cdch thay ddi trong lugng ddi trong treo trén hé puli. MOomen tinh dé ba ling dugc
thay déi bing cdch thay ddi ban kinh 1&ch tim thong qua di€u chinh bu 16ng gin truc 1éch
tdm.

K&t qua thi nghiém.

Céc k&t qua do: K&t qua do lyc kich ctia bia 1én coc va d§ lin khi tan s6 dong co
thay ddi tir n =300 + 450 vong /phit. Mot trong nhitng k&t qua do d6 lin trong trudng hdp
btia va khi thay ddi luc cdn diu coc dugc trinh bay & hinh 3.
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+Lap chudng trinh md phdng trén mdy tinh chay trong
phan mém SIMULINK dé€ kiém ching thyc nghiém,
cdc thong s6 ki€m chiing 14y tir thyc nghiém cho thay
hai két qué c6 sai 1éch khéng ddng k& .

Hinh 3: D6 thi d6 lin theo thdi gian v6i luc can Fy, R,

3. Cd's¢ 1y thuyé&t déng coc biing biia rung va va qud trinh

mo phong trén may tinh

Dua trén cd sd’nhiing két qua nhin dudc trén mé hinh thi nghlem ta md phdng qud
trinh liin coc bang bia rung va trén mdy tinh va fim ra cdc thong s6 1am viéc hdp 1§ cho loai
mdy bia dong coc c¢d nhé. PE don gian tinh todn cdc tic gid [2], [11] da gidi han chuyén
dong clia mot phan va 12 lu6n tudn hoan va ludn bing thdi gian mo6t vong quay clia dé-ba-

ldng.

D€ xdc 1ap md hinh todn chiing t6i chap nhan mot s§

gid thi€t sau: coc 1a vét ciing tuyét ddi, dat quanh coc khéng
chuyén dong, gitta thinh coc va dat 12 ma sdt khd, luc kich
1€n coc P=Py.sin(wt+a), va cham gifta bia va coc 12 tie thdi,
khdo sdt chuyén dong clia coc trong di€u kién c6 luc cin diu
coc va luc cdn thanh bén.

Trong rung va, vin t6c quay cda dé-ba-ling bi&n
thién rat manh do 4nh hudng ciia va dap. Trong mot s& diéu
kién ndo d6, sy thay ddi van tdc c6 thé dat 40%. Tuy nhién,
su bi€n d6i nay thudng khong gay 4nh hudng nhiéu dén kha
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Hinh 4. M6hinh dan déo.

ning dong clia mdy bda do thdi gian clia giai doan chuyén ddi rat ngdn, vi vay khi nghién

ctfu qué trinh lin bing rung va, tinh chi't dic biét ndy cé thé bd qua.

Sd db tinh todn ctia lin biing rung va trong da't déo thuin tiy dugc biéu thi trén hinh 4.
Qua trinh rung va lin c6 thé viét theo ting giai doan sau: Giai doan chuyén dong clia

phin va:

m; X + Cyx = - Pysin (ot + o) + my g + Qp; (H
voit=0 x(0)=X (M=0;vdit=1t; x(t;)=x, 5 X ()=
Giai doan lip ecoc vio dat:

(m; +my) X =—Ppsin (ot + o) + (m; +my) g—F-R 2)
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a5 ) m,; - 211
virt=t; x=0, x = ————x; vlit=t, < —
m, +m, W

x=0; x=x;
Géc pha ban ddu duge xdc dinh tir didu kién tai diém
t=0 thi cdc lyc tac dung phan va bing 0, c¢6 nghia 1a:

o = arcsin [MJ 3)

0

Hinh 5. Biéu d& vén t5c khong thic
nguyén Y theo sino sau 1 1in va.

Véi £ =03B=1;1)f+y=2;
Df+y=4,3)f+y=6;
Hf+y=8;5f+y=10

D& dé dang tinh todn ti€p trén mdy tinh, ta dua ra cdc thong s& khong thi nguyén :
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F S mao’
f=— — l — 4
F, 2 ma’ 3 B &9

Trén hinh 5 13 biéu d6 méi quan hé clia van t8c lin khéng thit nguyén y va théng s&
sino cia may bia.

Phan tich bi€u dd trén ta thdy gi4 tri t&i wu clia sino phy thudce vao dai lugng Iuc cin
dat khong thit nguyén.

Vi gid tri Iyc cdn nhd (f +y < 2) thi gid tri 81 uu c2 sina s& 16n va van tc va dép
khong thit nguyén y, cé budc trugt 16n.

Khi ting dan Iuc cdn khong thit nguyén (f + y) thi sino t6i vu s& gidm va gid tri cuc
dai clia van tc¢ khong thi nguyén cyc dai s& ti€n d&€n gin nhau.

Trong mdt so loai dat c6 viing dan hdi 16n thi viéc lin coc biing rung va c6 hdi khic
vdi mbhinh tinh todn 1a d4t déo hoan toan, khi d6 thudng dodi hdi vén tdc va ciing nhu cong
sud't yéu cau clia dong cd ting.

M5 hinh dan héi déo ctia Iyc cdn dat 1a mo hinh tdng quét c6 thé gidi thich dugc

nhiing tinh chat dic biét dé, sd dd cia né duge bidu dién &
trén hinh 6. ' p.c
Diéu kién ban diu khi t = ty cho giai doan mét cia v = 5
chuyén dong: x = X¢ ; / /
X = Xo= — 12— (X ) ®) &
10y -1y Fo-Gipios + %

Trong d6 (X 1)o 1a vdn t&c va ddp cla phin va. Gid F
tri Xo V2 (x;)o khi bdt ddu tinh Ia chua xdc dinh, déng thoi grg%g'
géc pha ciling chua biét, vi vy, bai todn s& dudc gidi gin e e

L
ding theo phuong phdp lap.

Gid tri gan ding ban diu cilia x, c6 thd dudc 14y xq = 0, w77
con qua viéc gidi bai todn rung va lin coc trong dit déo

5

s

= T _
NR I Fiseun
ri

hoan toan, gid tri xy’dudc xdc dinh biing biéu thifc: AR
Xo' =Xy + Xp — X| Id 3 L
Trong do6: t - Thoi gian mdt chu ky, duge xdc dinh trong
tinh todn; x, -bi€n dang dan hdi cla dat; x, - d6 lin coc sau Hinh 6. M6 hin’h rung va
mdt chu ky; x;- d6 lin coc cyc dai coc dat dugc trong mdt trén dat dan déo

chu ky.

; . ik " : :
Vi du véi lyc cdn tdng f +y =4 vdi — = 0,8 kha ning liin ciia bia s& gidm khi ting
Y
lyc ciing ban ddu ciia 16 xo d6i véi mo hinh dit déo hoan toan. Khéng phu thudc vao luc cdn
dat khi ting do dan hdi cia né, gidm gia tri s& din tdi gidm do lin cida coc sau 1 1dn va.
Sy khédc nhau giita két qud tinh todn ctia m6 hinh dan déo va déo thuin tiy, vé cd
bdn la dua trén kha niing tdch bia khdi chuyén dong cla coc.
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Hién tugng nay trong phén 16n cdc trudng hgp s& xdy ra khi chuyén dong cla coc
chiu tdc dung ctia thanh phan lyc dong dan hdi cla luc can dit 1én ddu coc (giai doan c6
phan lyc dan héi), diéu d6 s& din tdi viéc thay ddi vin t6c va va vi tri clia dé-ba-ling tai
thdsi diém tdc dung va l1én coc.Tinh chit dic biét nay cia viéc rung va lin trong mo hinh dan
déo dugc thdy 1o trong moi quan hé clia nhitng dic tinh cd ban cia luc cdn dong cda dat f +
v ; f/v ; €3 (luc cdn dan hdi cida di't khong thit nguyén).

Phén tich cdc k€t qud nhin dugc ta thy vdi thong s6 mady biia khong ddi, vén toc va
ddp cia bua s& phu thudc vao Iyc cdn dong va do citng clia dit. Poi vdi £3 = 1,5 thi y; max
khi f + v = 4. Khi ting dd cing clia dat, gid tri cuc dai ciia van tdc va dip y; sé dich chuyén
theo phia ting luc can dat. Cdc két qua ciling cho thdy vén tc va dip cla biia khong chi phu
thudc vao gid tri tuyét ddi clia lyc cdn ddt ma con vio ty 1 giita luc can ddu coc va luc cdn
thanh bén.

V4i gid tri hé s6 do cing clia dd't 16n &3 = 2,0 va &3 = 3,0 khi ting luc cdn bén trong tdng luc
cdn dit thi van t&c va dip cla bda s& gidm gan nhy tuyén tinh va s& din tdi k&t qud nhén
dudgc

trong viéc md hinh cdn déo da nghién ctu. B6i vdi trudng hgp hé s6 dan hdi khong thi
nguyén &3 = 1,5 ta ¢ van tdc va y; cuc dai khi {- =0,5. Vin tdc va gidm khi % tang va né
cling ti€n t6i md hinh déo thudn tiy cho trudc. Bing tinh todn ta thiy ring vi tri cia dé-ba-
ling tai thoi di€m va khong chi phu thudc luc nén ban ddu clia 1o xo mdy biia va trong ludng
phan va ma con vao hé sd do ciing cling nhu gid tri luc cdn dong ctia dat.
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Hinh 6. Chudng trinh md phdng bia rung va déng coc trong dit dan déo
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Diing mé hinh dan déo ciia Iuc cdn dit con cho phép thdy m&i quan hé cd bén dé xdc

dinh d6 sdu lin tdi han cia bua.

Pé xdc dinh cdc thdng s6 1am viéc t81 vu cia m4y bia rung va ¢d nhd déng coc trdm
trong ddt dan déo trén chuong trinh md phdng ta 14y cdc thong s& ban dau clia bia va coc
nhu sau: khoi lugng cua bia la 20 kg, clia coc 1a 20 kg, d6 ciing 10 xo buia la 60000N/m, khe
hd cia de 1a 0 mm, moment tinh banh 1éch tim thay d6i tir 0,1 dé€n 0,3kg.m, cdng suat dong
cd gidi han s& vong quay cuc dai 12 90 rad/gidy, cdc thong s& cla dat:dd cing dan hdi cda
dd't 200000N/m, téng luc cdc diu coc va thanh bén thay doi tir 1500 d€n 4500N tuong \ing
v6i luc cdn khi déng biing tay. Chuong trinh m6 phdng viét bing phan mém MATLAB dugc
trinh bay trén hinh 6 va mdt s& két qud md phdng dugc trinh bay & hinh 7.

X,tan so, FIR (mr=0,1)
|éb-56 8 20-40 0 40-60 060-80 M B0-100 [ 100-120 M 120-140
[t e T P e

do lun X/s
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Hinh 7. C4c k&t qud nhin dudc tir md hinh mé phdng.

4. K&t luan

T nhitng m6 phdng clia mdy biia rung va c¢d nhd ta riit ra nhitng két luan sau:
- Viing tdn tai ch& d6 déng 16n nhat 1a & ché do &, va sina 16n.
- Gid tri t6i wu cla sina. phu thudc vao dai lugng luc cdn dat khong thit nguyén.

Vi gid tri luc cdn nhd (f + v < 2) thi gid tri t8i wu ctia sinc $& 16n va vén toc va d4p khong

thit nguyén y, c6 budc trugt 16n.

- Khi ting din lyc cdn khdng thi nguyén (f + y) thi sino. toi uu s& gidm va gid tri cuc
dai ctia vin toc khong thit nguyén cuc dai sé ti€n dén gan nhau.
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- K&t qud md phdng cho méy biia nhd déng trong dat dan déo cho thdy khi i 1& luc
ma sdt v6i luc cdn ddu coc 1a 0,5 ta tim ra duge tin s6 d€ dat van tdc lin cuc dai 12 80 rad /
sec ttng vdi cd ba ch€ d6 moment tinh 120,1-0,2-0,3kg.m, tuy nhién véi momnen finh Idn
(0,3kg.m ) thi tan sO t8i wu dnh hudng ri't ding k& dén d6 lin coc, sau tdn s& dévan toc lin
cua coc gidm manh mé.

- Trong nhitng trudng hdp ti 1€ lyc ma sdt so vdi luc cdn dau coc ting thi mdy bia lam
viéc tudng d6i 6n dinh véi khe hd de biing 0 va s& tao duge mdt va dip sau mdi mot vong
quay ctia dé ba lang, & day ta khong tim thdy dugc tin s cho van t&c lin cuc dai tuy nhién
vdi nhitng tin s& cao thi ning lugng s& tiéu tdn.nhiéu cho viée coc bi nhd 18n khi déng do d6
higu sudt Iam viéc cia dong cd s& thap. T nhitng két ludn trén ta c6 thé so bo riit ra duge
nhitng thong s& 1am viéc hiéu qua cho bia rung va c¢d nhd.

STUDIES OF THE OPTIMIZED WORKING-PARAMETERS OF A LIGHT
IMPACT-VIBRATION HAMMER MODEL

Nguyen Hong Ngan, Nguyen Chi Nghia
University of Technology — VNU-HCM

ABSTRACT: Laboratory modelling of impact - vibration pile driving was created. The force
and pile penetration results based on labo model were measured and tested by a
mathematical model. A simulating program of impact vibration pile driving based on this
mathematical model was developed. Some working-parameters of light impact-vibration
hammer were optimized.
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