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MO PAU

Hién tai va trong tuong lai, nhu cau st dung duong ham ngay cang
16n, doi hoi trang thi€t bi thi cong duong ham pha1 phu hgp, nham nang
cao chat luong, hi€u qua xay dung duong ham va dap ung nhu cau Ve cong
tac co g10’1 hoa thi cong dufong ham. Do dac diém ctia cac dudng ham khau
do vira va nho nén chi str dung cac may bde xtic chuyen dung loai nho.

Pé tai “Xdc dinh cdc thong so t6i wu ciia gau xuc may boc xiic Sir
dung trong thi cong duong ham khau do viea va nho” ¢y nghla thue tién
va khoa hoc, nhim ke thira va phat trién cac két qua nghién ctru vé may
lam dat, dong thoi dé giai quyet nhiém vu tinh toan, thiét ke, ché tao may
bbc xtic vat liéu trong du’ong ham khau do vira va nho tai Viét Nam.

Muc dich nghién ctru: Xac dinh cac thong s6 hinh hoc t6i wu cia
gau may boc xuc theo chi tiéu chi ph1 nang lu’ong riéng nho nhat, xac dinh
cac tham s dong luc hoc (DLH) cua thi€t bi cong tac (TBCT) may bdc
xuc, lam co s¢ khoa hoc tinh toan thiét ké, ché tao may bdc xuc vat liéu
phuc vu thi cong duong ham khau d6 vira va nho tai Viét Nam.

Poi twong nghlen ctru: Nghién ctru TBCT cua may bbe xuc vat lidu
st dung trong thi cong du’ong ham khau d6 vira va nho.

Phuong phap nghién ctru: Két hop gitta nghién ctru Iy thuyét va thuc nghiém.

Y nghla vé mat khoa hoc:

- ba xay du‘ng dugc mo hinh tinh toan cic thanh phan luc can va
khao sat PLH cua TBCT trong qua trinh lam viéc & moi truong vat licu
sau khoan no nham xac dinh dugc cac thong sb can thiét phuc vu viéc tinh
toan thiét ké may boc xtc vat liéu trong duong ham

- Ba xac dinh dugc hinh dang, dic diém két cAu va cac thong sd hinh
hoc t6i uu cua gau xtac may bbc xtic theo chi tiéu chi phi ndng luwgng ri€ng
nho nhat. Pa ché tao gau xuc theo cac thong s6 hinh hoc t6i uu.

- Xay dung duoc qui trinh do dé xéac dinh cac thong sb DLH va luc
can TBCT bang cac thiét bi do ghi hién dai, wu viét, da cho két qua chinh
xac hon so voi cac cong trinh twong tu da du:(yc lam trude do.

Y nghia vé miit thue tién:

- Ung dung phu’ong phap tién héa vi phén (DE) de g1a1 bai toan t6i uu
cac thong s6 hinh hoc cua gau may bbc xuc da gop phan vao qua trinh tinh
toan thiet ké, che tao thanh cong may bdc xuc vat liéu phuc vu thi cong
duong ham khau dd vura va nhé tai Binh chung Cong Binh.

- Két qua nghlen ciru thyc nghiém, s dung cac dau do hién dai da
dugc ap dung xay dung cac Bai thi nghlem trén thiét bji may 1am dat tai
Phong thi nghlem B mén Xe may cong binh cua Hoc vien KTQS.

B6 cuc ciia Luén 4n: Ngoai phan mo dau va két luan, Luan 4n gom
4 chuong véi 130 trang thuyét minh va 6 phy luc (24 trang)
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| Chuong 1
TONG QUAN VE VAN BE NGHIEN CUU
1.1. Tong quan vé mdi truwong dat da va qua trinh dao dat

Pat ty nhién dugc phan chia thanh nhiéu loai va dugc dic trung bing
cac dac tinh co ly cua dat. De dao dat, TBCT cua cac may lam dat da st
dung cac ludi cit lap trén gau, ludi x61, ludi ui,...thuc hién cac phuong
phép cit 4n, cat lan, cat kin, ...

Tai Viét Nam, cac dudng ham duoc thi cong chil yéu bang phuong
phap khoan nd, dic biét 1a duong ham quén su. Kich thudc guong ham
khau d6 vira va nhé khong 16n (chiéu réng<4 5m; chiéu cao<3,6m), nhu’ng
chleu dai lai lon (tur 100 + 300m). bay la yéu to anh huong truc dén két
ciu va nguyén ly hoat dong cua may bbe xtc.

DAt d4 sau khoan nd co dang hat véi kich c& hat khac nhau, c6 hinh
dang da giac, sic canh, dugc phan bd ngau nhién, tao thanh mai trudong hat
ro1. Moi truong nay co déc tinh co ly cua dat ty nhién va c6 dic trung riéng
la: Cac hat co hinh dang da giac, sic canh, co kich ¢& va ty 1€ c¢& hat khac
nhau; Luc lién két gilta cac hat rat nho, khong bén viing, d& bi truot; Tinh
dong nhat va tinh dang hudng khong 16n; Kha nang hut nude va ngdm nudce
clia cac hat rat nho; Do rong 16m, nhat 14 khi kich ¢ céc hat tang.

1.2. Tong quan vé may boc xiic sir dung trong dwong ham khau dé
vira va nho

Pé bdc xuc vat lidu trong khong gian chat hep cua cac duong ham khau
do vira va nho, cac loai may boc xuc (may cao vo 1PNB2U, may bbe xuc
kiéu gat dung hodc can dang Ong 16ng,...) c6 TBCT la dang t6 hop vira dé
xuc, vira dé dua dat da 1én phuong tién van chuyén theo hudng doc truc ham.

Pbi twong nghién ctru cta luan an 1a may boc xuc vt liéu (hinh 2.3)
trong duong ham khau d6 vira va nho da duogc thiét ké, ché tao tai Viét
Nam, may ndy c¢6 TBCT dang can-tay gau-gau gidng nhu ctia may xuc
thuy luc géu nguoc, thuc hién cao gat vat li¢u vao bang tai.

Hinh 2.3: Mdy béc xic vit
lieu phuc vu thi cong duong

ham khau do vira va nho
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1.3. Tong quan vé cac két qua di nghién ctru trong va ngodi nwéc cé
lién quan dén ndi dung nghién ctru

Déi véi cac may xuc thong dung, da co nhiéu két ‘qua nghién ciu vé
qua trinh dao dit bang gau xuc, vé khao sat cac thong sé6 DLH va vé toi vu
qui dao dao, nhu cua V.. Balopnhep, Zelenhin, N.G. Bombrovski, A. J
Kbivo, M. Thomat,... Nhung cac cong trinh nghién ctru dugc cong bd ddi
v6éi may bdc xtic chuyén dung st dung trong duong ham khau do vira va
nho khong c6, hodc co rat it.

Pé nang cao chat lugng tinh toan, thiét ké va khai thac cac may lam
dat, két qua cac cong trinh nghién ctru di chi ra rang: can phai lya chon
dic diém hinh dang, két cdu ctia TBCT cho phu hop véi dic diém moi
trudong tuong tac va chirc ning cua may; chua y dén cac qui dao chuyén
dong va cac thong sd DLH cua TBCT; cha ¥ vé ché d6 lam viéc theo diu
kién khai thac nhat dinh; cht y dén dac dlem dan dong TBCT,...Nghia la,
dic diém méi trudong tuong tac la yéu td anh huodng truc tiép dén viéc toi
vu hoa (hop 1y hoa) két cau TBCT va ché do lam viéc cua may.

1.4. Muc tiéu, nhiém vu cua Luan an.

Muc tiéu: Nghién ciru, xac dinh cac thong sd hinh hoc t61 uu ctia gu may
bbc xtic theo chi tiéu chi phi nang lugng va nang suat, gop phan hoan thién
qua trinh tinh toan, thiét k&, ché tao gdu mdy bdc xuc phuc vu thi céng
duong ham khau do vira va nho tai Viét Nam.

Nhiém vu cua Lu@n dan:

- Phan tich dic diém moi truong vat liéu sau khoan nd, moi truong
tuong tac clia may bdc xuc vat lidu trong cac duong ham khau do vira va nho.

- Xac dinh cac thanh phan luc can va khao sat PLH cua TBCT may
bbc xtic dang can-tay gau-gau trong qua trinh 1am viéc.

- Lya chon ham muyc ti€u, xay dyng m6 hinh toan hoc cho bai toan
t61 wu cac théng sé hinh hoc cua gau.

- Lua chon phuong phap giai, xay dung thuat toan va giai cac bai
toan t6i wu cac théng sé hinh hoc ctia gdu may bdc xuc.

- Nghién ctru thuc nghiém dé xac dinh su ding dén va tin cay cua mo
hinh nghién ctru 1y thuyét vé may boc xtc vat liéu trong duong ham khau
do vira va nho.

K¢ét luan chwong 1

DAt ty nhién 1a mai truong rat phtrc tap, dugc dic trung bé‘mg tinh
chét co 1y. DAt d4 sau khoan no 1a moi truong hat ro1, vura ¢o6 ddc tinh cua
dat ty nhién, vira c6 nhitng dic tinh riéng biét, day 1a moi trudng tuong tac
cia may boc xtc. Nghién ctru vé dit da nham danh gia sy anh hudng cta
chung dén qua trinh bdc xtc.
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Nghién ciru téng quan vé qua trinh ddo dat, vé cac loai may bdc xuc
st dung trong cac duong ham khau d6 vira va nho 1am co so khoa hoc dé
x@y dung phuong an thiét ké, xay dung mé hinh tinh toan cac thanh phan
luc can, cac tham sé6 PLH ctua TBCT may bbc xtc, gop phan hoan thién
qua trinh tinh toan thiét ké, ché tao may bdc xuc tai Viét Nam.

. i ] ‘Chu’0'1,1g 2 ) ] A )
COSON GHIEl\j CUU BAI,TOAN, TOI 'U’U QAC THONG SO
CUA GAU XUC MAY BOC XUC

2.1. Co sé 1y thuyét vé bai toan tdi wu

Mot s6 dang bai toan toi wu thuong s dung trong k¥ thuat la: qui
hoach tuyén tinh; qui hoach tham sd; qui hoach dong; qui hoach phi tuyén;
Bai toan cuc tri,...Cac phuong phap giai cac bai toan toi wu nay la: dao
ham bac mot hodc bac hai cia ham muc tiéu; “mait cét vang”’; bién hinh;
di truyén (GA); tién hoa vi phan (DE),..

2.2. Xac dinh cac thanh phan luc can TBCT may béc xiic trong qua
trinh lam viéc

2.2.1. Phén tich mé hinh tinh todn va xdc dinh cdc thanh phén lyc cin
TBCT mady béc xiic vit liéu sau khoan no.

M6 hinh khao sat su twong tac cua TBCT vo1 moi truong vat liéu
duoc thiét lap theo 3 giai doan: bbc xuc khong tai; bbc xuc bang phuong
phap quay gau; bbc xuc bang phuong phap quay giu cung tay gau. So do
cac thanh phan luc can TBCT maéy boc xuc (hinh 2.6)

Khoi VL cudn trorde gau

-

P3 Khoi VL gat vao bing tai

Bang tai

Khéi VL chira dwoc cat

\Bém gat VL

Hinh 2.6: So do cdc thanh phan e can TBCT mdy boc xiic



5

Mot s6 gia thiét khi tinh toan cac thanh phan luc can TBCT may bdc
xuc: Khong xuét hién hat vat liéu qué cd, gay can dot ngdt; Qua trinh cao
gat dién ra lién tuc, 4nh huong sy tao ra ném hodc cac go chédn cua cac hat
vat liéu 12 nho; Ning suét bang tai phu hop vo1 nang sudt cao gat lon nhat.

Téng luc can tac dung truc tiép 1én giu khi TBCT may bdc xtc khi
cao gat vat li¢u vao bang tai duoc xac dinh nhu sau:

P =P +P,+P+P,+P+PE +P, (N) (2.20)

trong d6: P;-Luc can cac 16p vt liéu tich vao gau (N); P>-Luc can ma sat
di chuyén kh01 vat liéu vao bang tai (N); Ps-Luc can khéi vat liéu cudn lén
phia trude gau (N); P,va Ps-Luc can cat theo phuong phap tuyén va tiép
tuyen do 4n gau vao khdi vat lidu (N); P¢-Luc can ludi cit thanh bén cta
gau (N); P; - Luc can ma sét gitta vat liéu va hai thanh bén cua gau (N);

- Luc Py: B=K,B.h, (N) (2.21)
-LucP,: p-= p(oz,u]BHKKlgo(M ;H] (N) (2.24)

- Luc Ps: do vat liéu hat ro1, khoang céch cao gat khong 16n nén sy cudon
khéi vat liéu trudc gau 1a khong dang ké. Vi vy co thé coi P3=0.

- Lyc P4 va Ps: dugc xéc dinh theo 1y thuyét can bﬁng g161 han, dya theo
két qua nghién cru ctia gido su Balépnhép [44] va V.V Sokolovsky [10,
11]. Két qua tinh toan nhu sau:

B h

P, = AazAJ‘J‘{y;(+c cotgp(l—/llﬂdxdz—AazA Bh{h+c cotgp(l—/ll)+p} (]V)

1 1

I%zAal.Alﬂ'{y;(+c cotgp[l—Aﬂdxdz—A A Bh[h+c cotgp(l—A)+p} (]V) (229)

- Luc Pg: P, =K,(1+003s) (N) (2.31)

- Luc P;: ma sat gitra vat liéu va thanh bén cua géu khong 16n, coi P;~0.
2.2.2. Xdc dinh dnh huéng cdc théng sé hinh hoc ciia gau téi cdc thanh
phén lyc cin TBCT mdy béc xiic.

Cong thure (2.20) dén cong thire (2.31) cho phep xac dinh anh huong
ctia chiéu rong B, chiéu cao H, goc cat a dén tong luc can TBCT trong qua
trinh 1am viéc, két qua tinh toan bang d6 thi theo hinh 2.9.

Nhan xét:

- Khi B=0.365+0.5m, luc can tong cong ting déu. Khi B>0.5m, luc
can nay tang nhanh hon. Nhu vay, gia tri cua B dugc lya chon khong chi
theo dung tich gau, ma can phai xet dén sy gia ting cta luc can tong cong.

- Chiéu cao gau H thay d6i déu trén khoang tinh toan. Nhu vay, viéc
lya chon A chi can chi y dén dung tich gau, moi tuong quan gitra H voi
chiéu dai tay gau va chiéu dai can.
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- Khi a<320, luc can téng cong tang nhanh. Khi a=320'_'430,

tang cua luc can cham lai. Khi o>43", téng luc can tang nhanh.

4
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c) B=0.5m; H=0.4m; h=0.2m

2.3. X4c dinh cac thong s6 PLH ciia TBCT may bdc xuc vét liéu sau

khoan no

‘ Mo hinh khao sat ]?LH cua TBCT may bdc xtc vat liéu sau khoan nd
bang ly thuyét co hé nhiéu vat cho theo hinh 2.10.

Hinh 2.10: M6 hinh khdo sat PLH ciia TBCT mdy béc xiic
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Xét trong trudng hop may bdc xuc cio gat vat liéu trong mit phang
thang dung. Khi d6, hé ¢ 4 khau: khau 1 gom xe co so va khdp lac; khau
2 1a can; khau 3 1a tay gau; khau 4 1a gau. Cac khau lién két khép voi nhau
tai O, O;, O, va O3, cac lién két khéop nay duoc dac trung béng cac goc
quay 8, 6, 65 0,. Gan vao co hé mot hé toa do dé cac cd dinh O,X,Y,}
va bon hé toa do dong O,{X,Y;}, O-{X>Y>}, O3{X;Ys3} va Ox4X,Y,). Vi tri
ciia moi vat duge xac dinh béi: cac toa do x;, v, va 6.
2.3.1. Xac dinh goc quay cac khiu cia TBCT may boc xiic:

Ap dung phép bién doi Denavit-Hartenberg dé xac dinh ma trin
chuyén cta hai khau lién ké [ va (i+1)].

Ap dung phép bién db véc to ‘5 trong hé toa do thir 1 va véc to “'p
trong toa do vat thr (i+1), véii=1, 2, 3,4 c6 quan hé nhu sau: ‘p=4""("’)

Goc quay cac khau cia TBCT may boc xtc duge xac dinh nhu sau:

0,=-p—- arctan( ]ZIZ ] + arctan( \/l4L ( hi = ) th\] (2.39)
0,=3r-y,-y, —arczan(w] (2.41)
O,=m—v,-Vv,+¢& +&,+&, (2.46)

2.3.2. Xay dyng cdc phuong trinh vin toc va gia toc:

Tir cac thong so vé két cdu va goc quay cua cac khau, cho phép xay
dung dugc cac phuong trinh chuyén dich, van tdc va gia toc cua cac khau.
2.3.4. Xay dung phuwong trinh chuyen dong ciia TBCT mdy béc xiic:

Phuong trinh tong quat biéu dién chuyen dong cua TBCT méy bdc
xtc ¢6 dang nhu sau: M (0)d +C(0,0)0 + G(6)= I'(0)F - F,(F,,F,) (2.50)
trong do: 6=1[p, 9, 6,] -Véc to gbc quay cua khau 2, 3, 4; m(¢)-Ma tran
khéi lwgng ciia hé; c(0,6)-Cac thanh phan Coriolis va cac luc huéng tim;
G(6)-Véc to trong luc cac khau thudc co h¢; 7(¢)-Ma tran canh tay don
cua cac luc xi lanh dan dong TBCT;F=[F,, F, F,J -Véc to cac luc xi lanh
dan dong cac khau cua TBCT; F,-Véc to luc can TBCT, xac dinh boi cac
thanh phan luc can phap tuyén va tiép tuyén.

M22 M23 M24
Xac dinh ma tran m(9): M(6)=\M,, M, M, (2.51)
M42 M43 M44
trong do:
M,,=a,+2d +2ncos(0, + ,)+ 2kcos(0,, +5,); M,,=M,, =a,+d+2ncos(6,+0c,)+
+kcos(034 +0,); M,, =M, =c+ ncos(@, + 0'4)+kcos(034 + 0'4) ; My=a,+ 2ncos(<94 + 0'4) ;

— — . — — . — C = 2 2.
M, =M, =c+ncos(0,+0,); M,,=c;a,=a+b+c; a,=b+c, a=mL,; +1, +(my +m,)l;;
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2 2., _ . — .
b=m,L,; +1y +ml; ;c=mL,, +1, ; d=ml,L,; cos(0, + o)+ m,Ll cos6, ;

) . CZZ C23 C24
Xéc dinh ma tran Coriolis ¢(6,6): c(0.6)=|c,, ¢, c, (2.52)
C, C; C,

trong do:
C,, ==2[d' +ksin(0,, + )0, - 2[k sin(0,, + 5,)+ nsin(6, + 5,),; C,; =-[d' +ksin(0,, +,)}p,
—2[k sin(6,, +04)+ nsin(@, +0, )]94 ;Cy = —[ksin(6’34 +0,)+nsin(0, +o, )]94 ;C,=0
C;, = [d'+ksin(034 +0, )]92 - [nsin(@, +0, )]94 s Cy= —[n sin(04 +0, )]94 ;
C,, =-lnsin(0,+o |6, +6,+6,]: C,, =[ksin(0,, +c,)+ nsin(0, + &, ), [nsin(6, + &, )b, ;

C,;= [n sin(8, + o, )][(92 + (93] d'=ml,L, sin(0, + o) +m,Ll sin6,, k = myl,Ly e n=mlL,
Véc to trong luc G(0) 1a:  G(9)=| G, (2.53)

trong do:
G, = _m4gl_lzcz +16 + Lo, c08(6,y, + 0, )J - m3g|_1262 + Lo, cos(6,, + o )J_ mgLo g, cos(6, +,);
G, = —m4g[l3cz3 + Ly, COS(9234 +0; )J_ myglo . C05(6’23 +0; ); G, =-mgL;, C05(9234 + 04)

Véi: 6,=6+6; 6,=6+06+6,

Iy Iy T,
Ma tran 1(9) dugc xac dinh la:  r()=| 0 r, (2.54)
0 0 I,

trong do:
I =Ly, Sin(p -0,- ‘711)" Iy=Ly, Sin(‘% +0,+ 72)_12 sin((93 +7; )"

. . ny, — tane
I, = Lo,o_, sm(93 + 71)— Lo,o_, Sm(g4 + 03{5’1.;1(9 Sing}/J)_Z’Zi(jfé a_n;)tan . }
23 5 23 5 4

. siny, +cosy, tan(f,;, —&;) |
_Lo,o_, Sl”(72 —&5) ,
sing, +cos g, tan(0,, — ;)

. . . ny,+ tan(6,; —
I =Loy Sm(o-s - 7/2)_LCJ Sm(72 - O'7)_1'0203 51”(‘932 - 55{;1: ZJ N zzz ZI tzzg@ﬁ _? )):|
4 4 23~ €5

. . —siny,+cosy,tang
ry,=L,, szn(0'7 —,)-1, sm(€5 - 923{ L ! < }

sin(6,; — &, )—cos(0,;, — & )tane,

. siny, +cosy,tanl0,, — ¢
_Lostm(gzr_o-(s . Vi Vi ( 23 5) -
sing, +cose, tan(0,; — &)

. —siny,+cosy, tang,
Lu=Lop sm(g5 =12~ 0o {sin(ﬁﬂ — & )— cos(0,, —&; )tan g, }
a, [E Sin(ez —0,, )_ £, cos(92 - Hdg)
Luyc can F,(F,F,)= a3[E sin(<92 - gdg)_Fn COS(Hz - gdg)] (2.55)
a4[—E sin6, + F, cosﬁb]

trong d6:  F, 1a luc can tiép tuyén; F, 1a luc can phap tuyén.
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2.3.5. Mt s6 két qua tinh toan PLH ciia TBCT mdy boc xiic:

Céac s6 liéu ban dau: m2=125kg; m3=85kg; m4=60kg; 12=1.0m; 13=0.8m;
14=0.45m; £=9.8; 02=50.207kg.m*; 03=5.973kg.m* 104=1.72kg.m’;
1G2=0.4017m; 1G3=0.3106m; 1G4=0.163 m; 1AB=0.7467m; IAH=0.19m,;
1A1=0.391m; 1HE=0.37m; 1CL=0.601m; alpha=0.738rad; v1=3.076 rad;
v2=0.193rad; v3=1.67rad; v4=0.896rad; v5=0.474rad; beta=0.157rad;
0,=0.14rad; 0,=0.157rad; 05=0.36rad;...

T

Diéu kién ban dau: ,(0)= 2:6,0)=0:0,(0)- g; 6,(0)=0; 6,(0)= %; 6,(0)=0

Tu cong thirc tinh toan DLH, xay dyng thuat toan va chuong trinh tinh
toan bang phan mém Mattlab 7.04. Két qua tinh toan da xac dinh dugc gia
tri cua chuyen Vi, van toc gia toc lyc va m6 men cua can tay gau gau
Két luan chwong 2

Tir két qua nghién cru & chuong 1, di xay dung duge mo hinh khao
sat, tinh toan cac thanh ph::in luc can TBCT may bdc xuc khi cao gat vat
liéu vao bang tai va da phan tich anh hudng cuia cac thong sd hinh hoc ciia
gﬁu xtc téi luc can. Két qua nhan duogc lam co sé khoa hoc dé thiét 1ap bai
toan toi wu céc thong s6 hinh hoc cua gﬁu may bdc xuc vat liéu sau khoan
no theo chi tidu chi phi ning lugng riéng nho nhét.

Ap dung 1y thuyét co hoc hé nhiéu vat dé xay dung mo hinh khao sat
va tinh toan cac thong s6 DLH cua TBCT may bdc xtc. Két qua tinh toan
nay da gop phan tinh toan, thiét ké can, tay giu va gau cua may bdc xtc.

Chuong 3
XAC PINH CAC THONG SO HINH HOC TOI UU CUA
GAU XUC MAY BOC XUC VAT LIEU SAU KHOAN NO
3.1. Xay dung bai toan tdi wu giu xic may bdc xic
3.1.1. Phdn tich hinh dang ciua TBCT may béc xiic:
—] A

==

[
L
> [

[T

Hinh 3.4: Cdu tao gau may béc xiic
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3.1.2. Thiét lap bai todn 101 wu giu mdy béc xiic vit ligu sau khoan né:

Gau la chi tlet tuong tac tryc tiép voi moi truong vat ligu, cac thong
s6 hinh hoc cua gau c6 anh huong truc tlep dén cac thanh phan luc can
TBCT cua may bbe xuc, con can va tay gau chi anh huong dén qui dao va
nang suét boc xuc, khong anh hudng nhiéu dén cac thanh phan luc can. Do
do, mot s6 chi tiéu chinh khi thiét ké TBCT may bdc xtc dang can-tay
gau-gau 1a: Qui dao chuyen dong cua TBCT phai hop ly nhat; Chi phi
nang lwong phdi nhé nhat; Néing sudt boc xiic phaz I6n nhat.

Qui dao chuyen dong hop ly dugc danh gia thong qua su chuyen dich
duoc qui dan vé mut rang gau xuc, lam cho gau phai chuyén dich dé dang,
su dich chuyen cua can va tay gau khong va dap vao vat xung quanh (vom
mai va thanh ham), tim véi cia TBCT phai dam bao cho gau cao gat vat
lidu vao bang tai tot nhat. Van dé nay da duoc giai quyét bang viéc khao
sat DPLH nhu da néu 6 myc 2.3. Do do, nd1 dung Luan an nay chi tap trung
theo hai chi tiéu: chi phi ning luong va ning suat trong qua trinh boc xuc.

Do céac duong hﬁm quan sy ¢ nhimg noi it c6 kha nang su dung
nguon dién ludi, nguon dién cung cap cho cac trang thiét bj chu yéu tir cac
may phat dién. Pé giam cong suat cia may phat dién, doi hoi cong suat
ti€u thu cua tung trang thiét bi khong dugc 16n. Mat khac, khoi luong vat
ligu cén bbe xuc trong 1 chu ky khoan né khong 1én (khoang tir 20
+30m’ ), nén thoi gian bbc xtic s& khong 16n. Vi vay, khi tinh toan thiét ké
may bdc xuc, can uu tién lya chon theo chi ti€u chi phi nang luong riéng
nho nhit, ma khong chon chi tiéu ning suit béc xtc 16n nhat. Pay 1a su
khac biét vé viéc lua chon chi tiéu ctia may bdc xuc sir dung thi cong trong
duong ham so vdi cac may bdc xtic thong thudng (cac may boc xiic nay
thuong vu tién lua chon chi tiéu ning suat boc xac 16n nhat).

Chi tiéu vé chi phi nang luong riéng E phu thudc vao cong can va thé
tich bdc xtc trong 1 chu ky. Nghia 13, phu thudc vao cac thong sé6 DLH
cua TBCT, vao dac diém cua moi truong, vao cac thong sd hinh hoc cua
clia gau xuc. Khi cho trudc may boc xuc va moi truong tuong tac, thi £
phu thudc chi yéu vao cac théng sb hinh hoc cua gau. Bai toan t6i uu theo
E nho nhét 1a: Xdc dinh cdc théng sé hinh hoc t6i wu ciia gau xiic dam bdo
chi phi nang luong riéng cho qua trinh lam viéc la nho khi cho truoc dac
tinh méi truong vt lidu sau khoan né va céng sudt dan dong mdy béc xiic.

Trong thuc té, Ung voi £ nho nhat khoéng cho ning suét bbc xuc lon
nhat, bo1 vi: nang suat khong chi phu thudc vao cac thong sd hinh hoc t6i
cia gau, ma con phu thudc vao van tdc, quang duodng cao gat, luc dan
dong, kha nang van hanh cua nguoi diéu khién, dic dlem cua moi trudong
vat liéu,...Day 1a bai toan t6i wvu da muyc tiéu va giai rat phuc tap. Trong
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pham vi ctia luan an, chi tiéu ning suat boc xuc chi duoc xac dinh theo E
nho nhat va quing duong cao gat hop ly. Bai toan theo chi ti€u nang suat
la: Xdc dinh quang dwong cao gat t61 wu khi sir dung gdu xiic ¢é cdc théng
s6 hinh hoc t6i wu theo chi tiéu E nhé nhat, dam bdo thoi gian lam viéc
ciia TBCT trong 1 chu ky la nhé nhat, véi diéu kién khong xét anh hidng
cua nguoi van hanh va su thay doi clia moi truong tuwong tdc.

3.2. Xac dinh cac thong so0 hinh hoc t0i wu cia gau may boc xic vat
liéu sau khoan no theo muc tiéu chi phi ning lwong riéng

3.2.1. Xdy dung ham muc tiéu va mé hinh todn hoc bai todn t6i wu cdc
théng so hinh hoc ciia gau mdy boc xiic vit ligu:

Chi phi ning luong riéng E phy thudc vao nhiéu yéu té nhu da trinh
bay & trén, nén ham muc tiéu khi giai bai toan tbi uu cac thong sb hinh hoc
ctia gu theo chi tiéu E la:

Cho ham E viét dwéi dang E=f{x;) véi x;eR" biéu dién cdc thong so
hinh hoc ciia gau. Héy tim gid tri x; sao cho ham E=f{x,)—min vdi x;eR"
va théa man cdc diéu kién rang buoc: B, <B<B,.. Huimw<H<H,. ;
Olin< A= Oy va NcSNd/c

M6 hinh toan hoc cua chi tiéu E 1a: E= 1;4 (KJ/m’) (3.3)

trong do: 4 la téng cong can khi TBCT lam viéc (KJ); V. la thé vat liéu
dugc gat vao bang tai trong mot chu ky ().
X4c dinh cac thanh phan cia tong cong can A:

Téng cong can dugc xac dinh 1a: A= AtArtAs (KJ) (3.4)
trong do: 4, la cong chi phi cho qua trinh a an gau vao khoi vat liéu va tich
vat liéu vao trong gau (KJ); 4, 1a cong chi phi cho qua trinh cao_gat vat
lidu vao bang tai (KJ); 4; 1a cong chi phi dwa TBCT vé vi tri ban dau (KJ).
a. Cong A;:

Xac dinh cong can A;: A=A, +A,+ 4, (KJ)) (3.6)
trong d6: A;; 1 cong chi phi cho qua trinh an va dich chuyén cac hat vat
ligu (KJ); A;> 1a cong chi phi cho qué trinh tich vat li¢u vao gﬁu (KJ); A3
1a cong ma sat gitra ring gau va vat liéu khi quay gau (KJ).

20
PR, jd¢’1
2¢P, R
4 = 0 _ 451Y K. 3.12
! 1000 1000 (KJ) ( )
4 ) H-h 1 1
A, = ERI sinp.h,, By, 5 e I (H—h,, )R sinp.h,, By, (KJ) (3 17)
R.
A5 =(G, 4Gy ) gt £ (KJ) (3:21)

Véi: p.=yPP+P (N) (3.8) va R - 2;",)(m) (3.11)

B(2(p —sin2¢@
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b. Cong Aj,:
Cong cao gat vat liéu vao bang tai 4, dugc xac dinh khi gau phdi hop
vOi1 tay gau quay quanh khop glu’a tay gau va can, duoc xac dinh 1a:

B(R, R, )(R, +R ) ” ‘//27v1 Saa- Ky
- 3603601000 (KJ) (3.25)

trong do: fus la ma sat gitra vat lieu voi vat licu; theo [6], f4=0.9; K4 1a he
s6 do rong.
c. Cong Aj;:

Cong A4; duoc xac dinh nhu sau: A;=43;+A43, (KJ) (3.26)
trong d6: A;; 1a cong dich chuyén can cung tay gau (KJ); 43, 1a cong quay
gau vé vi tri ban dau (KJ).

4, = Gnloinles cA)wsine,—4)] (g (3.27)
A, = G r [sm(a2 +1AOO)(;r sin(ozl -A, )] (KJ) (328)

Cong A; c6 thé duoc tinh gan dung 1a: 4;=(0,05+0,07)A4.  (3.29)
Xac dinh thé tich vat liéu V cao gat trong 1 chu ky:

Thé tich vat liéu V duoc cao gat vao bang tai trong Ichu ky gom: the
tich vat liéu duogc tich trong gau V., va thé tich Vat liéu phia trudc gau
duoc cao gat vao bang tai, cy thé: v, =v, +v,, (m’) 3.5)

v, ;’R sinph, B+B(R, —R, )2 +R2)% 2w, K, (m) (3.30)
3.2.2. Gidi bai todn xdc dinh cdc thong so hinh hoc téi wu ciia gau theo
ham chi phi nang lugng riéng E:
3.2.2.1. Xdy dung thudt todn va gidi bai todn:

St dung phuong phép tién hoa vi phan (DE) dé giai bai toan toi uu
theo so do thuat cho nhu hinh 3.6. Noi dung cac budc giai nhu sau:

a. Nhap s6 liéu ban dau:

- Nhom thong s6 cua m6i tru:(‘)’ng trong lu:(mg riéng 5, ; do két dinh
Co» g0C ma sat trong p;, he sO toi x6p K>; cac hé sb ma sat f,...

- Nhom théng s6 két cau: trong lwong va chiéu dai cua can tay gau
va gau; gia tri 16n nhat va nho nhat cua B, H va «; gbc quay tay gau v, ...
b. Tang cdc bude tinh todn: i=i+1; j=j+1 cho d&én khi i=I, j=J.

c. Xay dwng cdu tric quan thé ban dau:

Quan thé ban dau duoc viét tong quat nhu sau:

x,, =rand O)U, - L, )+ L, (3.31)
trong do: i 1a sb ca thé trong mot thé he, i=1, 2,...n; jla s6 bién doc lap,
j=1, 2, 3; U, L, 1a gia tri bién 16n nhét va nhd nhat cta bién j, cy thé:
U] :Bmax , L] :Bmin , U2:Hmax , L2:Hmin , U3:amax , L3:amin ,
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[ S6 liéu ban dau }

N.J,1, G, Iy
v

g=1i=i+1

!

Xay dung quan thé ban dau
x;;/=rand(0,1)(U-L;)+L;

Tinh E(xi!]),‘ tim Emin(xiﬂ

Véc to dot bien
Vii™ Xpoij T (Xe1 i j- Xr21))

@ Sai

dung

Tinh E(v;)); tim E,;(v;))

S
|
=
=
=
=
=
=
NS
=3
=i
&
s
B
NS
A
S
I
&

Sai

A
=
5
=3
I
=
3
o
3
3
B
T

Xijorl = Xijg

Hinh 3.6: Thudt todn gidi bdi todn téi wu theo phirong phdp tién hod vi phén



B, H, s
. , . B,, H,, 228}

Véc to quan thé ban dau la:x, =| . |; x,=| . |; x.=| . (3.32)
Bnl Hn2 an3

Tinh gia tri ham myc tiu E=f(x;;) (cong thuc 3.3) theo cac vec to
quan thé ban dau x; ; (cong thire 3.32). Tim gia tri nho nhat (min) cua thé hé
nh(t nhat E= =Epin(X; j,1). Kiém tra diéu kién dung nhu sau:

ZE(xl.y /31)
A=|E (x, ) TL—r<e (3.33)

n

Neu thoa man diéu kién ding thi ghi lai gia tri E=E,.(x; Jj.1)- Nguoce
lai thi tlep tuc tinh toan véc to dot bién theo cac budce dudi day.
d. Bt bién:

Xac dinh véc to dot bién tong quat: v, +Flx,, ) (3.34)
trong d0: X,0,; 5 Xp1ij 5 X5 la 3 dlem chon ngau nhién nhu sau:

X, =rand(0)i; x,,  =rand(00).i; x,,, =rand(0,))i VOI: diéu kién cua céc chi
$6: ro #rl #r2; F 1 héng s6 dot bién, F=0.4-0.6.

- rot/ rlz]

r3,i,j

Bn_ _le ] a3
, B, H, (228
Véctodotbiénla:v, =| . |; v,=| . |; v,=| . (3.35)
_Bnl_ _Hn2_ _an3_

Kiém tra diéu kién bién cua cac véc to dot bién nhu sau:

- Khi 1, <v,, <U, tinh gia trj ham E=f{v,,) theo cic véc to dot bién v,
xac dinh tir cong thire (3.35), tim gia tri nho nhét (min) cua thé hé nhir nhat
theo két qua cua ham muyc tiéu E=E,;,(v; ;1) va tiép tuc cong viéc lai ghép.

- Néu khong thoa mén diéu kién bién, nghia la: v,, <L, hodc v >U,

thi phai tinh lai cac véc to dot bién v, J

e. Lai ghep:
Xéc dinh sic xuét lai ghép nhu sau:  C,=0,05.D (3.36)
v6i: D 1a 6 bién tinh (D = 3).
Piéu kién lai ghép la:
- Khi rand(0,1)<C,: thi vec to lai ghep u;; dugce lay theo gia trj cla
cac véc to dot bién va duoc viét tong quat 1a: U, =v,, (3.37)

- Khi rand(0,1)>C,: thi véc to lai ghép u;; dugce lay theo gia tri cua
cac véc to quan thé ban dau, cu thé: «, =X, (3.38)
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B, H, %
B, H,, 228}

Véc to lai ghép laiu, =| . | wu,=| . |5 wu,=| . (3.39)
Bnl_ Hr12 an3

Tinh ham E=f{u; J) theo cac vec to lai ghep u;; duge xac dinh ¢ cong
thue (3.39). Xac dinh gia tr1 E=E,,;,(u; ;1) Tiép tuc budc lwa chon.
f. Lua chon:

Tu hai véc to da tinh & trén, diéu kién lya chon mot trong cac véc to
nay dé xac dinh tdp quan thé moi (thé hé tiép theo) cho ham muc tiéu la:

- Khi E(u; ;)< E(x; ;0): thi chon vec to quan thé ban du cua thé hé
tiép theo 1y bang gia tri phan tir véc to lai ghép: x, . =u,, (3.40)

Hay 'xl 1,g+1
- Khi E(u; ; g)>E (x;,j¢): thi chon phan tir ctia quan thé ban dau cua thé
hé tiép theo véc to quan thé ban dau cua thé hé trude: », ., =x .. (3.41)

i,j.g+l i.j.g

utlg’ x12g+l zu12g’ x13g+l :u13g”

HaY' Xitgrt = Xitg s Yizgrt = Xings Xizgn =Xizg o

Tinh ham muc ti€u theo cac véc to modi & cong thuc (3.40) hoac
(3.41), cu thé: E=f{u;;) hoic E=f{x;;), tim gi4 tri nhé nhat clia ham muyc
ti€u theo tap véc to mai.

Kiém tra diéu kién dung theo cong thic (3.33). Néu thoa man thi
xuat két qua, nguoc lai thi budc tinh s€ dugc 1ap lai, vong 1ap tinh toan chi
dugc dung khi théa man diéu kién dung hoac khi vuot qua s6 1an tinh toan.

Pé khang dinh sy ding dan caa thuat toan (hinh 3.6) va cac budc tinh
toan da trinh bay & trén, chuong trinh tinh todn da giai 3 ham chuén sau:

- Ham Generalized Rosenbrock:

b) - A Y A D=2 2 2
Tim cyc tiéu ham so: f(x)= Z(loo(xj+l —x2f +(x, -1) )
=0

Vi diéu kién: -30<x,<30, j= 0, 1, 2,..., D-1; Chon D=6; &=10"°
- Ham Ackley:

Tim cuc tiéu ham sb: f(x)=-20exp(—-0.2 /—Zx )— exp(DZcos(Zizx ))+20+e

=0
Vi diéu kién: -30=x,<30,j=0, 1, 2,..., D—], Chon D=6; &=10°
- Ham Zbigniew Michalewicz:
Tim gié tri cuc dai ham Sé: f(x)=21.5+x, sin(4mx, )+ x, sin(207x, )
Véi diéu kién: -3<v,<12.1; 4.1=x,<5.8; Chon &=10"°
Pa thuc hién tinh toan 3 ham trén, nhan xét két qua nhu sau: Sai )
giita két qua tinh toan cac ham chuan véi két qua di duoc thira nhan 1a rét
nho, nhung s6 14n tinh lai it hon. Nhu vay, thuat toan va chuong trinh tinh
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toan tu lap theo phuong phap DE dé giai cac ham chuan la dang din va
chit ché, co thé 4p dung cho giai bai toan t6i wu cac thong sé hinh hoc cua
gau theo chi tiéu E nho nhat.

3.2.2.2. Trinh tw va két qua gidi bai todn téi wu cdc théong sé hinh hoc
ciia gdu theo ham chi phi ning lwong riéng E:

a. SO liéu ban dau cho nhu sau: B, =0.6m, B,;=0.4m, H,,=0.5m,
Hypin=0.3m, O4i =0.52rad; 04,,,=0.791ad; p=30", p=90"; p=29" f,,=0.84,
f1=0.9; K;=1.3; K,=400; K;=220; K,=0.8, , =20, J=10, &=10"...

b. Trinh ty giai bai toan:

Tt ham myc ti€u va cong thirc tinh toan, trinh ty giai bai toan t6i wru cac
thong sd hinh hoc ctia gdu xtc may bdc xtic theo phuong phap DE nhur sau:

* Xac dinh cac diéu kién bién, diéu kién rang budc. Xay dung thuat toan
tinh toan trén co s& thuét toan cho theo so dd hinh 3.6.

* Thuc hién cac buodc tinh toan theo véc to quén thé ban dau nhu sau: Xac
dinh véc to quan thé ban dau (theo cong thirc 3.32); Tinh toan cac thanh
phan lyc can theo cac véc to quan thé ban dau; Tinh cac cong can theo cac
véc to quén thé ban dau; Xac dinh thé tich vat liéu cao gat trong 1 chu ky theo
véc to quan thé ban dau; Tinh cac gia tri ctia ham E(ij)=f{x; ), xac dinh
E(ij)in Kiém tra diéu kién dung.

* Thue hién cac budc tinh toan theo véc to dot bién nhu sau: Xac dinh véc
to dot bién (theo cong thirc 3.35); Kiém tra diéu kién bién cia cac véc to
dot bién; Tinh cac gia tri cua ham E(i,j) =f(v;;), xac dinh E(i,j) .

* Thuc hién cac budc lai ghép va lya chon: Lai ghép va lya chon phai can
clr vao diéu kién lai ghép va lya chon, cac budce tinh thyc hi¢n theo cong
thire tir (3.36) dén (3.41); Tinh va gia tri ham muc tiéu, tim gi4 trj nho nhat
cua ham muc tiéu.

* Lap chuong trinh tinh toan dya theo cac budc tinh toan da néu trén bang
phan mém Matlab 7.04 trén co sé chuong trinh tinh todn cac ham chuéan &
bang 3.1; Chay chuong trinh tinh toan; Xuat két qua ra dang bang.

* Xuét ket qua tinh toan: theo dang bang hodc d6 thi.

c. Phan tich két qud tinh todn:

Theo két qua tinh toan (bang 3.2), ham muc tiéu E rat hoi tu, diéu
nay khang dinh chuong trinh tinh toan 1a phu hop, dap tng duoc mo hinh
toan hoc dit ra, cu thé: ung voi gia tri E,,;,~244 (KJ/m3 ), b0 gia tri céac
thong s6 hinh hoc la: B,u. 0.5m; H,,=0.4m; am~37d6 R;,,=0.4m; A=9.8
(KJ); V~0.04 (m’). Tt két qua nay, rat ra mot sd nhan xét nhu sau:

- Chiéu rong B 16n hon chiéu cao H, ty 1¢ gitta B/H=1.25 1a phu hop
v6i gau xuc ¢6 rang dung dé boc xuc (k=B/H=1.1+1.3).
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- Goc cit a~37"1a ndm trong ving gia trj tot nhat ma cac nha khoa
hoc d3 khuyén co ddi véi rang cét (a=35"+40°).
Do d6, chon B=0.5m; H=0.4m,; a=37"; R=0.4m khi thiét k&, ché tao
gau may boc xtc tai Viét Nam.
Bang 3.2: Két qua tinh todn cdc théng sé hinh hoc t6i wu ciia gau
theo chi phi ning lwong riéng E nhé nhat

Cac thong S l1an tinh toan

s6 tinh toan Lan 1 Lan 2 Lan 3
B (m) 0.5000 0.5000 0.5000
H (m) 0.4000 0.4000 0.4000
o (dd) 36.69 36.67 36.72
R (m) 0.4000 0.4000 0.4000
A (KJ) 9.8095 9.8095 9.8095
V (m’) 0.0402 0.0402 0.0402
E (KJ/m’) | 244.0730 244.0731 244.0731

3.3. Xac dinh quang duong cao gat hop ly dé dam bao nang suat boc
xtic 16m nhit theo cac thong s6 hinh hoc t0i wu cia gau

Ning suat k¥ thuét 1a: 0, =3600 It/kllfl (m’/h) (3.42)

trong do: V., la thé tich vat liéu cao gat trong mot chu ky (m3); K; 1a hé s
dién déy gﬁu, chon K;~1; K, 13 hé sb toi cua vat liéu, chon K,~1; £, 1a thoi
gian 1 chu ky (giay).

Thoi gian 1 chu ky lam viéc ctia may bdc xuc duoc xac dinh nhu sau:

A 4, 4, .A
t, = N, + N, + N, (giay) (3.43)

trong do: 4;, 4; A la cac cong chi phi dugc néu ¢ cong thie (3.2); 7, 7,
1a hiéu suat dan dong gau va tay gau N, 1a cong suat dong co (Kw).

Khi cho truge diéu kién vé moi truong, O, phu thudc vao v, va Lok
Pé tang Oy, co 2 giai phap sau: tang Vi hodc giam 7. Khi tang V, can
ting cac thong sd hinh hoc cua gau, s€ lam tang cac thanh phan lyc can va
cong can. Khi giam 7., can tang tdc do cao gat hodc chon quing dudng cao
gat hop 1y sao cho khi gau dén miéng bang tai, vat lieu phia trude gau
khong tran sang hai bén mép cua gau. Do do, viéc chon giam ¢ theo
quang duong cao gat hop 1y trong 1 chu ky 1a phu hgp v6i may bdc xtc.
So d6 khao sat quang duong cao hop ly cua may bbc xtic cho nhu hinh 3.7.
Pé dé tinh toan, gia thiét chiéu day 16p vt liéu cao gat khong thay doi va
duogc x4ac dinh theo chiéu day trung binh /Az;.




Khai vat ligu

3
Hinh 3.7: So dé xdc dinh quang dwong cdo gat hop Iy
, BH’

Vé6i goc quay 2¢0=45", R,=1,15H, ta c6: V, =0.117hy, s (m’)
trong d6: B, H 1a chiéu rong va chiéu cao gau (m); y1a goc xoai (d9).

Dung tich cua gau dugc xac dinh la: ¢g=F.B (3.46)
Véi: F 1a dién tich tiét dién ding cia gau (m”). ,

Dién tich F duoc xéac dinh theo so dd hinh 3.8. Néu chon a=37" thi
IK=1.6H (H 1a chiéu cao gau), vi R~H, nén IK=1.6R. Tl tam giac can
OKI, ta c6 ¢=106" va: F=F~F, (m’) (3.47)
Trong d6: F 1a dién tich dé quat chin goc ¢: F- 1a dién tich tam eiac OIK.

K

Hinh 3.8: So d6 xdc dinh 0

dién tich dung cua gau

1067R*  R*\3
360 4

Thay R=0.4m, ta c6: F~0.081m’

Thay cac gia trj B va F vao cong thirc (3.46), ta co: g=0.041 m’

Dién tich F'1a: F = (m’)
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Trong truong hop tong quat, x¢t truong hop thé tich dat da chua dién
day dung tich gau ¢ giai doan quay gau (doan BC hinh 3.7), khi gau cao
gat, s€ cO mot phan thé tich tiép tuc dién day gau va mot phan thé tich nam
phia trudc gau. De dé tinh toan khéi thé tich trong giai doan cao gat (doan
CD hinh 3.7), can gia thiét chiéu day 16p cao gat khong thay d6i va c6 gia
tri trung binh /A7g,. Khi do, khoi thé tich vat liéu trong doan cao gat la:

V,=K.BS,h (m’) (3.49)

Trong do: S, 1a quang duong tng vaoi gial doan cao gat (theo hinh 3.7);
hrg> 13 chiéu day trung binh 16p vat liéu; K 1a hé s6 ké dén anh hudng cia
su truot vat licu. Mat khéc, Vvl duoc xac dinh nhu sau:

Tu cong thire (3. 49) va (3 50) quing dudng hop 1y dé dam bao thé
tich vat liéu trude gau bat dau c6 hién tuong truot sang hai phia cia gau:

_49- V11+sz () (3.51)

' BhyK,
Néu chon fyg;=hrp,= 0.2m; K5=0.8; K,=0.8, B=0.5m; H=0.4m, ta
c6 thé xac dinh duoc S,=0.94m.
Tam vé6i hop 1y ciia TBCT duogc xac dinh nhu sau:

S=S8+S,+S, (m) (3.52)
trong d6: S; 1a khoang cach quay gau theo phuwong nam ngang (m); S 1a
quing dudng cao gat hop 1y (m); S; 1a khoang cach tir tAm quay can dén
ctra nap vat li¢u (m);

Khoang cach S; dugc xac dinh nhu sau: S, ~ Hsin2¢  (m) (3.53)

Khoang cach S; dugc xac dinh nhu sau: S, =1 cos 6, (m) (3.54)
trong d6: 1. 1 chiéu dai can (m), [.=1.4m; 6, 1 gbc nghiéng can (rad).

Khi chon: 2¢=45"; 6,=45°; 1.=2m; H=0.4m, ta ¢6 S=2.21m
Ta co: Vi=Vu+V,=q+V,, (m3) (355)

Néu chon hgg=hm= 0.2m; K5=0.8; K,=0.8, B=0.5m; H=0.4m,
K,;=1; K,;=1; t,=10 gidy, nang suit k¥ thut theo quing dudng cio gat
hop 1y 1a: O=30m’/gio.

Két luan chwong 3

Khi cao gat vat li€u vao bang tai, lam xuét hién cac thanh phén luc
can, cong can TBCT va ning suat k¥ thudt. Cac dai lwong nay phu thudc
vao nhiéu yéu td, trong d6 c6 hinh dang va cac thong sd hinh hoc ctia gau.
Do vay, két qua nghién ctru ctia chuong nay di dat duoc nhu sau:

- Pa phan tich anh hudng cua bién dang gau dén kha ning lam viéc
cua TBCT, lya chon dugc hinh dang va két cau cua géu xuc dam bao cho
qué trinh cao gat vat liéu vao bang tai la tdt nhat.
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- Dé phan tich, lya chon dugc cac chi ti€u khi tinh toan thiét ké may
boc xuc va xay dung bai toan xac dinh cac thong s6 hinh hoc ti uu cia
gau xtic may bdc xuc.

- ba xay dyng dugc mo hinh toan hoc, so d6 thuat toan theo phuong
phap giai bai toan t01 uu dé lya chon khi giai bai toan t6i wu xac dinh cac
thong s hinh hoc t61 wu cuia gau theo muc tiéu chi phi nang luong riéng E.
Két qua giai bai toan xéc dlnh thong sd hinh hoc tdi wu cia gau la:

B,,=0.5m; H,,,=0.4m; am—37 s R, ,,=0.4m.

- ba xac dinh dugc quang duong cao gat hop 1y. Trén co s& do, xac

dinh dugc ning suit bdc xuc k¥ thuit ciia may bdc xuc 1a 0,=30m’/gio.

Chuong 4
NGHIEN CUU THUC NGHIEM
4.1. Muc tiéu, cac thong s6 do va cac trang thiét bj lam thyc nghiém
4.1.1. Muc tiéu nghién cwu thuc nghiém:

Xac dinh luc can TBCT trong qua cao gat vat liéu khi st dung géu
xuc co cac thong sd hinh hoc téi wu theo chi tiéu E nho nhét. Trén co s&
d6, danh gia su sai léch giita két qua tinh toan 1y thuyét va thuc nghiém.
4.1.2. Cdc théong sé do dac thwe nghiém: Xac dinh ap suat chat long thuy
luc, do dich chuyén, van tbc va gia tdc ctia cac xi lanh thuy luc dan dong
cac khau ctia TBCT; Xac dinh géc quay cua gau.

4.1.3. Trang thiét bi lam thwc nghiém:

Trang thiét bi 1am thi nghiém gém: May bdc xtic vat liéu sau khoan
nd; Cac dau do ap suat AST100 va sy dich chuyén H7; Thiét bi ghi
Dewetron 3000; Phian mém DasyLab 10.

4.2. Cac buéc to chire 1am thwe nghiém

4.2.1. Chuan bi lam thwe nghi¢m: Luya chon vi tri, moi truong lam thuc
nghlem St dung gau co cac thong sO: B=0.5m; H=0.4m; R=0.4m; a=
37% Lap cac dau do H7, AST100 dé do su dich chuyén va ap suit clia cac
pit tong-xi lanh din dong TBCT, cam bién do goc quay gau, Néi céc dau
do vo1 DEWETRON 3000 va thiét 1ap cac kénh do bang DasyLab 10.

4.2.2. Tién hanh thir nghi¢gm: Thyc hién cao gat vat liGu bing phuong
phéap quay gau va quay gau cung tay gau 5 1an, hyg=200mm.

4.2.3. Phwong phdp xir Iy 56 ligu va két qud thue nghiém:

Tir ham ap suat p(1)=f{t), voi mot s6 gia thiét nhu sau: B qua su can
thuy luc cua dong dau, luc ma sat gitra pit tong va xi lanh, lyc quan tinh va
su dao dong khi pit tong. Khi do, luc dan dong cua cac xi lanh la:

2 2 2

1D 1D 11D
Fyp(t) = BE DPoe(t)s Fr(t)= 4” Pr(t)s Fy(t)= 4JK Pi(t)
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4.3.2. So sdnh sai sé ciia gid tri I6n nhit cho theo gid tri I6n nhit
Bang 4.6: So sanh két qua nghién cuu ly thuyét va thuc nghiém

STT | Thong ) bPonvi | Giatritheo | Gia tri theo Sai s6
ly thuyét | thyc nghiém (%)
1 |Chuyénvi |rad 1,08 1,01 6,9
2 | Van toc Rad/s 0,7 0,78 10,2
3 | Giatoc Rad/s"2 6,1 4,3 29,5
4 | Luc N 16200 12100 25,3
5 | M6 men N.m 4900 4000 18,3
6 |Nang luong|p,, 244 265 8,6
riéng E
4.3.3.Nhin xét:

- Gia tri luc va mo men tinh toan 1y thuyét 16n hon gia tri tinh theo
do dac thuc nghiém (luc 1a 25,3%; m6 men 1a 18,3%). Nguyén nhan co6 su
nho6 hon nay 1a do méi trudng thuc nghiém khong dong nhat, chiéu day 16p
vat liéu thuc té trong qué trinh cio gat di co sy thay doi giam di, khong 1a
hang s6 nhu theo tinh toan 1y thuyét.

- Sai s6 chuyén vi tinh toan 1y thuyét va thuc nghiém khong 16n (1a
6,9%). Nguyén nhan 1a do hanh trinh cta pit tong dan dong gau da duoc
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xéac dinh cu thé, ngudi diéu khién da diéu khién thanh thao tay chao diéu
khién xi lanh gau.
Két luan chuwong 4

Nghién ctru thuc nghiém 1a mot viéc lam rat kho, yéu cau thiét bi do
thi nghiém phai hién dai, qui trinh thyc nghiém phai chat ché va thoi gian
lam thyc nghiém phai dai thi méi cho duoc két qua tuong dbi chinh xac
dugc. Qua trinh nghién ctru thuc nghi¢ém da mang lai mot so6 két qua sau:

- Pa dat dugc muc ti€u thuc nghiém dat ra 1a xdc dinh dugc céc
thong s6 PLH cia TBCT trong qua trinh cao gat vat liéu voi gau duogc ché
tao theo bd thong s6 hinh hoc téi wu 1am cho chi phi nang luong riéng nho
nhat, cho phép so sanh gitra két qua tinh toan 1y thuyét va két qua thuc
nghiém d6i voi TBCT may béc.

- ba xay dyng dugc phuong phap do truc tiép cac thong sb dan dong
(4p suét va van tc dich chuyen) cac khau cia TBCT may bdc xtc bang
cac dau do hién dai, thay thé cho phuong phap do biang ten-z6 da dugc
nghién clru trudce day.

KET LUAN VA KIEN NGHI

Trong giai doan hién nay, nghién ctru, thiét ké ché tao cac trang bi k¥
thuat phuc vu thi cong duong ham noi chung, thiét bi bbc xtc su dung
trong dudong ham khau d6 vira va nho néi riéng 13 mot trong cac nhiém vu
trung tam cua bo doi1 Cong Binh, nham co gidi hoa cong tac thi cong
duong ham, nang cao ning suat chat lugng va hiéu qua xdy dung cac
duong ham va céc cong trinh ngam.

B6 cuc cta Luan an phu hop, ndi dung cac chuong da giai quyét co
ban dugc muc tiéu va cac ndi dung dé ra ctia Luén 4n, dong thot da tham
gia giai quyét mot sé ndi dung chinh cua dé tai nhanh cdp Nha nudc
“Nghién ciru, thiét ké thiét bi boc xiic vt lidu trong dwong ham qudn
su khdu d¢ vira va nhé” do PGS.TS Chu Vin Dat chu tri va da dugc ché
ther thanh cong tai Viét Nam vao thang 10/2009. Nhimng két qua nghién
ctru cua Luan 4n c6 y nghia thyuc tién, y nghia khoa hoc va nhitng déng
g6p mai, cu thé:

- Pa phan tich dugc dic diém cta moi truong vat liéu sau khoan no.
Tir d6, ung dung 1y thuyét cAn bang gidi han moi truong hat rdi dé xay
dung mé hinh twong tac gitta TBCT may bdc xuc véi méi trudng vat lidu
sau khoan nd, nhim xé4c dinh céc thanh phén lyc can TBCT may bdc xuc
trong qua trinh cao gat vat li¢u, [trinh bay ¢ cong trinh 1, 2].
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- Pa tng dung thanh cong 1y thuyét co hoc hé nhiéu vat dé xay dung
mo hinh khao sat va xac dinh cac thong sé6 PLH cac khau cia TBCT may
bdc xtc lam viée trong khong gian chat hep, [trinh bay & cong trinh 3].

- Dd phan tich cac dang bai toan t6i wu va cac phuong phép giai bai
toan t01 uu trong ky thuat. Tién hanh xdy dung cac bai toan hop Iy hoa, bai
toan t6i wu cac thong sd hinh hoc ctia gau xuc va theo chi tiéu chi phi ning
lugng riéng xac dinh dugc ham muyc tiéu cua bai toan. Ttr do, ung dung
phuong phép tién hoa vi phan (DE) dé xay dung thuat toan va giai bai toan
x4c dinh cac thong sb hinh hoc t61 wu cta gau. Phuong phap luan nay c6
thé ing dung cho viée t6i uu gau xuc ctia may lam dat c6 TBCT dang can-
tay gau-gau, [trinh bay ¢ cong trinh 4, 6].

- ba xay dung duoc phuong phap thuce nghiém xac dinh cac thong sO
DLH cia TBCT dang can-tay giu-gau bang cac dau do hién dai, cho két
qua chinh xac hon cac nghién ctru thyc nghiém trude day.

- Do ndi dung nghién ctru ctia luan an c6 lién quan dén dé tai nhanh
cap Nha nudc, nén két qua nghién ctru cia luan an 1a co so 1y thuyét cho
qua trinh nghién ctru thiét ké, ché tao mdy boc xtic vat liéu sau khoan no
nham co gidi hoa thi cong duong ham quéan su khau d vira va nho tai Viét
Nam, [trinh bay ¢ cong trinh 5].

Trong qué trinh nghién ctu, giai quyét cac ndi dung cua Luan 4an,
nghién ctru sinh dd ké thira va van dung sang tao két qua cc cong trinh
nghién ctru di dugce céng bd vé may lam dat cho phu hop véi ddi tuong
nghién ctru riéng cua Luan an. Cac két qua dat duoc ctia Ludn an 14 nhing
dong gop mai, chua dugce cong bo.

Huéng nghién ctu tiép theo cua Luan 4n la: hoan thién viéc nghién
ctru thiét ké, ché tao may bbc xuc vat liéu sau khoan né tai Viét Nam.
Pong thoi, nghién ctru ché tao cic may bdc xuc dong dang voi may da
dugc ché tao, nhung c6 kich thudc va nang suat 16n hon dé sir dung phu
hop véi cac dudng ham khau do vira.



