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Xac dinh cac théng sé t6i uu ciia may dao mot
gau dua trén diéu kién hoat dong

Determining the optimal parameters of a single-bucket excavator based on operating

conditions
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TOM TAT

Dac tinh ky thuat cia may | tai lieu chira thang tin vé ky thuat, van
hanh. cang thai hoc va céc thang sd mai truing cia méy, cung cép
kha ning quyét dinh viec str dung may higu qué dé thuc hién cac
thao tac cong nghe cén thiét, tdy thudc vao diéu kién van hanh. Cac
thang sd chinh |a céc thong sd can thigt dé lira chon mat may trong
nhitng diéu kign van hanh nhét dinh. Cac thang sd chinh bao gom
cac thang sd xac dinh khé nang co dong, kha nang lam vigc, kich
thirge 1am vige chinh cia méy, ciing nhu dd tin cdy cia chang. Dai
v may dao mat gdu, cac thang sd chinh duge goi |3 cac thong sd
quyét dinh phéan lén kha ndng cong ngh# cia may nhur: khdi lrgng
cia may m, cng sudt cia méay N, dung tich gau q. Viéc lra chon cac
thang sd cho may mdi trong qua trinh thigt ke |3 mat nhigm vu kinh
t& kj thuat quan trong. Gigi phap cho van dé nay dam bao viec tao
ra cac he thang va td hop may dé dam béo co giti hda toan dign
hiéu qué trong cang viec dao dat. L& mat ham myc tigw, khi tdi vu
haa cac thong sd, cac chi tigu ki thuat va van hanh duoc sir dung,
bao gdm ca thai gian chu ky van hanh va cac chi tieu vé higu qua
kinh t& ky thuat. Bai bao trinh bay ket qua xac dinh cac thang sd tdi
tru cia may dao mat gdu dua trén diéu kign hoat dang.

Tir khoa: May dao mat géu; thang sd chinh; dang dang; tdi iru; ma
hinh toan hoc.

ABSTRACT

The technical characteristics of a machine are documents containing
information on its technical specifications, operation, ergonomics, and
environmental parameters. These details enable effective decision-
making regarding the machine's use for performing necessary
technological operations, depending on operating conditions. The main
parameters include parameters that determine the maneuverability,
working capacity, main working dimensions of the machine, as well as
their reliability. For a single-bucket excavator, the key parameters
primarily define its technological capabilities, such as machine weight
mmachine power N, and bucket capacity q. Selecting these
parameters for a new machine during the design process is a crucial
techno-economic task. Solving this problem ensures the development
of machine systems and complexes that enable efficient
comprehensive mechanization of earthmoving operations. As an
objective function in parameter optimization, both technical and
operational indicators are considered, including cycle time and techno-
economic efficiency criteria. This paper presents the results of
determining the optimal parameters of a single-bucket excavator
based on operating conditions.

Keywords: Single- bucket excavator; main parameters; similarity;
optimization; mathematical model

1. DATVANDE

Phan tich qua trinh lam viéc cia may dao mot gau va tiéu chuan
GOST (CHLB Nga) tuong ting cho phép chung ta két luan rang doi
vGi may dao mét gau, thong sé ky thuat chinh la trong luong cda
may. Phan con lai cia cac théng so6 ky thuat chinh dugc lay tirthong
s chinh va c6 thé dugc xac dinh bing cac phuong phap mé hinh
hoéa va ly thuyét dong dang cho cac d6i tuong ky thuat tuong tu [2].
Cac nha nghién ctu da xac dinh cac théng sé ky thuat chinh va
thoéng s6 van hanh ctia may théng qua viéc phan tich cdc mé hinh
toan hoc t6i uu hoa thdi gian chu ky van hanh. Cac tham s6 anh
hudng dugc xem xét nhu 1a cac bién déc lap trong mé hinh. Phuong
phdap nay cho phép tim ra két qua t6i uu cho mét may cu thé dudi
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diéu kién van hanh nhat dinh. Lai gidi téng quat thu dugc bang cach
xem may nhu mét déi tugng déng dang clla mét nhém may tuong
tu. K&t hop phan tich thdi gian chu ky véi ly thuyét déng dang giup
gidi quyét hai van dé: t6i uu hoéa thai gian chu ky va téng quét hoa
két qua cho cac may va diéu kién van hanh tuong tu.

Ly thuyét dong dang la sy két hop cua ly thuyét mé hinh héa va
thuc nghiém, 1a tai liéu huéng dan nghién ctu thuc nghiém trén
mot déi tugng cu thé, khai quat héa va ap dung cac két qua thu
dugc cho cac ddi tugng khéac. Newton da rat ra cau tra 16i cho cau
hoi vi sao két qua thi nghiém vaéi mé hinh ctia mét vat thé lai c6 thé
khac biét so v6i mo hinh ban dau va cach dé giai quyét van dé nay
trong dinh ly vé su déng dang ca hoc cla cac vat thé. Ly thuyét vé
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su déng dang va mé hinh hoa dya trén ba dinh ly déng dang va cac
diéu kién b6 sung. Trong nghién cltu cla vién siV.P. Goryachkina va
gido su V.A. Venikov [3], 4p dung nguyén ly déng dang da dugc
chiing minh trong viéc ché tao mot loat cac loai may néng nghiép
va trong linh vuc nang lugng. Nghién ctu nay da xac dinh y nghia
clia cac luc khac nhau va lam ré su phu thudc cta dién tré vao kich
thudc tuyén tinh. Su phat trién va phan anh day du nhat vé ly thuyét
déng dang trong méi quan hé véi co hoc lién tuc cé thé dugc tim
thay trong cac céng trinh vé thay van va khi déng hoc [3, 4, 5, 6, 7,
8,9, 10L.

Dinh ly d6ng dang dau tién da xay dung cac tinh chat cla cac
hé théng dong dang, cho rang cac hién tugng déng dang théa man
cung mét tiéu chi, hay néi cach khac, Dinh ly dau tién da xac dinh
cac diéu kién can thiét cho sy déng dang. Viéc chimg minh kha nang
rat gon phuong trinh vé dang tiéu chuén la néi dung cla dinh ly
déng dang thi hai (dinh ly m). Tuy nhién, viéc st dung phuang phap
phén tich th& nguyén khéng du d€ phan anh da diéu kién cho su
ton tai clia sy déng dang. Dinh Iy thi ba cda ly thuyét vé sy dong
dang chi ra cac gigi han cQa su phan bé ty nhién cia mét trai
nghiém don |&. Nghién ctu da chiing minh rang cac hién tugng
déng dang chi xuat hién khi c6 nhiing diéu kién duy nhat giéng
nhau va dép Ung cuing mét tiéu chuan xac dinh. Tiéu chudn nay bao
gém cac bién déc lap tuong duong nhau, dugc xac dinh trong
nhing diéu kién duy nhat nhu méi quan hé hinh hoc, cac tham s6
vat ly va diéu kién bién (diéu kién ban dau va diéu kién bién). Tiéu
chi déng dang la cac biéu thic khéng thi nguyén cé thé dugc coi la
mot thudc do trung binh nao dé vé ty & cudng doé cda hai hiéu tng
vat Iy c6 y nghia quan trong ddi véi qua trinh dang nghién ctu. Tiéu
chi dong dang dugc xac dinh theo nhiéu cach khac nhau: tur cac diéu
kién déng nhat cla cac phuong trinh mé ta cac qua trinh, hoac tur
phan tich thi nguyén, mét bién thé ctia né la phuong phéap khéng
tha nguyén.

Ly thuyét vé su déng dang dua trén nhiing tién dé tuong tu nhu
tinh toan phan tich: doi héi ré rang vé cac diéu kién ban dau (bién),
cac tham s6 va toa dé clia qua trinh nghién ctu. Do do, ly thuyét vé
sudéng dang déng vai trd quan trong nhu mot mat xich két néi gitia
ly thuyét va thuc nghiém. Xac dinh cac théng sé dong dang la moét
ky thuat dua trén hé qua dau tién, né thiét 1ap méi lién két gitta cac
tham s6 clia cac déi tuong dong dang. Trong trudng hop nay, cac
phuong trinh mé ta cac qua trinh trong cac déi tugng tuong tu nhau
va céc tiéu chi dong dang cling tuong tu. Vi vay, néu cac doi tugng
va hién tugng la déng dang, tuc la cac phuang trinh dac trung mé
ta ching giéng nhau va cac tiéu chi déng dang cling tuong ducng,
thi cac théng s6 ctia d6i tugng thiét ké c6 thé dugc xac dinh théng
qua cac théng s6 chinh ctia né (nhiing théng s6 luén dugc xéac dinh
hodc thiét lap dua trén viéc giam thiéu thoi gian lam viéc) va cac
thong s6 clla mét déi tuong tham chiéu dugc lua chon lam tiéu
chudn (mé hinh). Can c(r d€ xac dinh cac théng s ky thuat ciia may
thuong dua trén cac mé hinh hoéi quy. Tuy nhién, trong moét sé
trudng hop, ching ta khong thé thu dugc cac théng sé nay do phai
déi mat vai cac han ché do diéu kién van hanh. Nguyén nhan chinh
thudng la thi€u théng tin day du vé céc dac tinh dinh lugng va chat
lugng clia déi tuong ky thuat dugc phan tich théng ké. Tham chi, c6
thé khéng c6 théng tin vé s6 lugng sé-ri clla may, trong mot s
trudng hop, muc dich s& dung clia may cling khéng dugc néu ré.

Viéc xac dinh cac thong s6 ky thuat hgp ly thudng dua trén viéc
t6i uu hod mo hinh toan hoc vé thai gian van hanh va st dung cac
mau déng dang. Qua trinh nay cho phép chiing ta tinh dén cac dac
diém cu thé cla hé théng dang dugc xem xét va thiét lap cac théng
s6 ky thuat cila may mét cach cé logic han. Cac may cé cau tric
tuong dong trong cac diéu kién van hanh tuong ty thudng cé cac

tiéu chi ddng dang va cac tham sé ty 1& véi cac diéu kién cu thé. D&
xay dung cac mai lién hé can thiét, can phai xac dinh ro cac tiéu chi
déng dang ctia hé théng va cac diéu kién cu thé.

Cac may dao mét gau déng dang thudng co kich thudc tuyén
tinh khéac nhau, bao gém kich thudc ctia cac béd phan lam viéc va cac
thanh phéan khac ctia may. Diéu nay dan dén viéc tao ra mot moi
trudng véi cac dac tinh vat ly va co hoc da dang. Khi thay déi kich
thudc tuyén tinh, cac tai trong tac dong lén may thudng cé cac dac
tinh vat ly khdc nhau va chiu dnh huéng clia cac quy luat riéng biét.
M&i quan hé dong dang gilia cac thong s6 ky thuat chinh ctia may
dao mot gau duge minh hoa trong bang 1 va bang 2. Méi lién hé nay
dua trén viéc phan tich cac dinh luat ca hoc va ly thuyét vé sy dong
dang ctia cac hé théng ky thuat. Khéng can st dung cac phuong
phap phan tich héi quy vi hai ly do chinh: Thir nhat, méi lién hé gitia
cac tham s6 dugc xac dinh dua trén cac dinh luat co hoc, giup thiét
lap méi quan hé nhan qua gitia chidng; Thi hai, phuong phap héi
quy chi phan anh hau qué cta qua trinh ma khong tiét 16 nguyén
nhan va ban chat cta hién tugng. Phuong phéap nay thudng dugc
ap dung trong viéc phan tich cac quy trinh ma cdc mau phan tich
chua dugc thiét lap, vi du nhu khi thiét lap két ndi gilra cac thong s6
va gid thanh ctia mdy méc trén thi trudng. Tuy nhién, trong trudng
hap nay, phuong phap hoi quy chi ghi lai hau qua ma khéng tiét 16
ly do clia qua trinh thij trudng va mé hinh thj truong.

Cac quy dinh da xem xét cho thdy rang trong trudng hgp cla
may dao mot gau, cac thong so ky thuat chinh nhum, N, q, T, L... c6
ma&i quan hé dic trung dudc biéu dién bang cac hé s6 ty |é tuong
Ung. Tiéu chi dong dang cho cac hé théng nhu vay, bao gém cac gia
tri dinh rd cho cac thong so ky thuat chinh, sé cé gia tri tuong duong
nhau, biéu thi bdng I1; = idem.

Ngudi st dung can dugc tu van dé lua chon thiét bi phu hop véi
diéu kién van hanh cu thé cGia minh. S dung méy trong diéu kién
tao ra hiéu qua cao nhat sé dam bao khach hang thu dugc nhiéu lgi
nhuéan hon. Cac van dé loai nay dugc giai quyét bang phuong phap
t6i uu hda cac tham sé tuy thudc vao cac yéu t6 anh hudng.

Viéc xac dinh cac théng s6 ky thuat va van hanh t6i uu clia may
dao moét gau dua trén viéc giam thiéu thai gian chu ky lam viéc ctia
may, dugc thao luan trong huéng dan, sé hitu ich trong viéc giai
quyét cac van dé nhu vay. Phuong phéap phat trién cho phép giai
quyét hai van dé: lua chon mdt may cung cap téi uu, két qua tuy
thudc vao diéu kién van hanh bang cach giam thiéu thai gian chu
ky lam viéc clia may va khai quat hoa két qua thu dugc cho cac doéi
tugng thiét bi va diéu kién van hanh tuong tu.

2. NOI DUNG NGHIEN CUU

Ngudi st dung can dugc tu van dé lua chon thiét bi phu hop véi
diéu kién van hanh cu thé ctia minh. S dung may trong diéu kién
tao ra hiéu qua cao nhat sé dam bao khach hang thu dugc nhiéu lgi
nhuan hon. Cac van dé nay dugc giai quyét bang phuong phap t6i
uu hoa cac tham sé tuy thudc vao cac yéu t6 anh huéng. Viéc xac
dinh cac thong so ky thuat va van hanh téi uu ca may dao mot gau
dua trén viéc gidm thiéu thai gian chu ky lam viéc ctia may, dugc
thao luan trong huéng dan, sé hiu ich trong viéc gidi quyét cac van
dé nhu vay. Phuang phap phat trién cho phép gidi quyét hai van dé:
Iya chon mét may cung cdp téi uu, két qua tuy thudc vao diéu kién
van hanh bang cach giam thiéu thai gian chu ky lam viéc clia may
va khai quét hoa két qua thu dugc cho cac d6i tugng thiét bi va diéu
kién van hanh tuong tu.

Trudc khi b3t dau thiét ké mét may, ban can phai dé xay dung
mot nhiém vu ky thuat va thiét 1ap hop ly cac théng s6 ky thuat ban
dau chinh va co ban (trong lugng may, cdng sudt, kich thudc ctia bd
phan lam viéc), trong thuc té€ & diéu kién binh thuéng dugc chi dinh
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bang phucng phap dua trén viéc gidm thiéu thdi gian thuc hién céc
thao tac cong nghé, bé sung cho cac phuang phap tinh toan hién
¢6 vé mat xac dinh ban chat anh hudng clia cac yéu t6 quyét dinh
diéu kién van hanh 1én cac théng s6 ky thuat ciia may. Phuong phap
nay cho phép thiét 1ap gia tri t6i uu cla cac thong sé ky thuat chinh
cGa may (trong lugng may, d6 bao hoa nang lugng N/m, céng suat
N,...) ty thudc vao diéu kién hoat dong.

@ giai doan thiét k&, nén sir dung phuong phéap trén dé xay dung
cac thong s6 ky thuat cho thiét ké. Phuong phéap nay cho phép hinh
thanh céac théng s6 ky thuat ban dau co co s& hon, ¢é tinh dén cac
diéu kién van hanh da chi dinh hodc du kién. Cac théng s6 ky thuat
da thiétlap m, N/m, N, 1, Tckmin,... 1a co s& ban dau cho cac tinh toan
truyén théng (céng sudt, nang lugng, luc kéo, céng thai hoc, moi
truong, ky thuat va kinh té va cac tinh toan khac). Néu can thiét, cac
théng s6 sé dugc chi dinh.

& giai doan van hanh, phuong phap luan cho phép thiét lap gia
tri hop ly ctia cac thong sé ky thuat chinh ctia may T, N/m, P va cac
théng s6 khac, theo d6 viéc lua chon thiét bi dugc thuc hién tuy
thudc vao cac diéu kién van hanh.

Hiéu suat cla may dao mot gau co6 tac dong co hoc dén moi
trudng va qua trinh lam viéc tuan hoan theo cac chi tiéu hiéu suat
chinh (thai gian chu ky Ty, ndng suét P, chi tiéu t6ng quat vé cudng
do ndng lugng va cuong doé vat liéu, chi phi gid may va don vj san

pham ché tao va céc chi tiéu khéc) cé gia tri t6i uu & mot gia tri nhat
dinh vé d6 bao hoa khéi lugng va nang lugng cta don vi.

Cac thong s6 ky thuat clia may dao mot gau dugc xac dinh trén
dua trén quan diém téng quat rdng d6 |6n cla cac thong s6 céng
sudt va nang lugng clia mdy c6 tac dong co hoc truyén théng dén
moi truang phu thudc vao cac hoat dong cong nghé dugc thuc hién,
kha nang xay ra clia ching va ky thuat va van hanh hién tai cac yéu
to.

2.1. Xdc dinh cdc théng sé mdy t6i uu phu thuéc véo diéu kién
hoat déng

M6 hinh todn hoc vé hiéu suat lam viéc ciia cac may dao mot
gau phu thudc vao cac yéu té anh hudng, dua trén viéc t6i uu héa
cac mo hinh toan hoc vé thai gian chu ky van hanh. Cac tham sé cda
ham dugc xem xét la cac bién doc lap. Quy trinh t6i uu hoa tao ra
mot suthay d6i nhat quan & mot trong cac yéu té vai cac yéu té khac
gilt nguyén gia tri c6 dinh. Sau d6, qua trinh dugc lap lai. Phu thudc
nhu vy giup giai quyét cac van dé lién quan dén viéc xac dinh mdic
dé anh hudng cua tiing tham sé déi vaéi gia tri xac dinh. Diéu nay rat
quan trong trong qua trinh nghién ctiu va thiét ké may mdi. Viéc thu
dugc cdc méi quan hé t8ng quat hon dua trén phan tich may dudi
dang mét vat thé déng dang tao thanh mét nhém cac may méc
tuong ty. Trong trudng hgp nay, méi quan hé gitta cac tham s6 dugc
xac dinh thong qua phuong phap déng dang dua trén cac méi quan
hé dugc hé théng héa trong bang 1 [2].

Bdng 1. C6ng thic xdc dinh théng sé ky thudt co ban ctia mdy dao mot gdu

Thong sé tinh toan Xac dinh cac théng s6

N T m q l
Cong suat dong co N (W) - k. T k,.m ks.q kg 13
Luckéo T (N) ks N - ke.m ky.q P
Khéi luong m (kg) Ko N k1o T - Ki1.q kip 3
Dung tich g4u co ban g (m3) ky3.N k4T kqis.m - k. 13
Kich thudc chiéu dai I; (m) ki, N3 kyg. T3 kyo.mt/3 kpo.q'/3 -
Dung tich gau l3p thém thiét bi phu bé sung g, k,1.N k,,.T k,3.m kos-q kos. 13
Trong taim, koe. N ky7.T kog.m koo.q kso. 13
Téc do lamviéecV = 1,0 + 1,5m/s V = const

M&i lién hé phan tich gilra cac thong s6 anh hudng nhu N, g, 11,
... dugc thiét lap dua trén nguyén ly can bang vé cac tiéu chi dong
dang clia may, biéu dién théng qua cac méi quan hé duoc trinh bay
trong bang 1.
N =k, m; N=ks.q; m=ky;.q; q=ki3.N; q=kis.m (1)

Bdng 2. Hé 56ty Ié cho tuong tu mdy dao mét gdu

Céac mé hinh toan hoc téng quét vé thai gian chu ky lam viéc clia cac
may dao mét gau. Cac mo hinh nay thu dugc bang cach thay hé thic g =
k13. N cho trong bang 1 vao mé hinh toén hoc cda thai gian chu ky lam
viéc clla may. Dua vao quan hé déng dang q = k3. N chotrong bang 1,
mé hinh toan hoc t8ng quét vé thai gian chu ky lam viéc clia céc nhém
may lam dat khac k, , k3, k11,.. dugc cho trong bang 2 [2].

Hé s6 Thong s6 tinh toédn Hé s6 Thong s6 tinh toan Hé s6 Thong s6 tinh toédn
ks No ki1 @ k21 qﬂ
T_O do No
k; No k1o Mo ks 9o
my 13 Ty
ks No ki3 Qo ks 9o
% Ny my
ky No k14 @ k24 qﬂ
E To qo
ks To k1s ﬂ kas qﬂ
N_0 my 5
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ke To k16 9o k26 Moo
my lg NO
k7 E k17 ly ks Moo
o N;/S To
kg & kig ly kog Mo
lg T1/3 my
0
kg Mo k1o ly ka9 Mqo
NO 1/3 qo
0
k1o Mo k3o Lo k3o Moo
To . 13

D6i v6i may dao 1 gau nhém 1+3:
ki.kqi3.N. .g.-1,.
1-k13.Nok3;  m.g.ly. ky (s) @)
m.g.vg N

Mo hinh toan hoc vé thai gian chu trinh lam viéc Ty, trinh bay &
trén |a co s& dé xac dinh cac théng sé ky thuat va van hanh clia mét
loai thiét bi cu thé tly theo diéu kién van hanh.

Dua trén phan tich biéu thuc dTCk/dm = 0 cho tung loai ky
thuat, chung ta c6 thé xac dinh khéi lugng t8i uu cda may tuong
Ung va cac thong so6 ky thuat khac, bao gém céach van hanh, bang
cach xem xét su anh hudng tuong tac gilra cac théng s6 nay. Dac
biét, ching ta quan tdm dén moi quan hé gilra cdng suat N va dung
tich gau q. Phan tich cdc méi lién hé cu thé lam néi bat ban chat cla
cdu tric céng thuc tinh toan, giup xac dinh cac théng s6 ky thuat
clia may dao mét gau trong nhom céc may déng dang c6 cling muc
dich st dung. Su khac biét vé két qua dinh lugng phan anh ré dac
trung riéng clia qua trinh lam viéc cda ting may, ma diéu nay
thudng dugc thé hién qua gia tri clia cac hé s rang budc lién quan
dén thiét ké va diéu kién van hanh cu thé cia may.

Xac dinh cac thoéng sé ky thuat va van hanh cg ban ctia nhém
may dao mot gau, bao gdom may dao nhom 1, nhom 2 va may xuc
lat, dua trén cac méi quan hé c6 cau tric chung va dé anh hudng
khac nhau clia cac yéu t6 va hé sé dong dang. Cac méi quan hé ban
dau la cdc mé hinh toan hoc xac dinh thai gian chu ky van hanh cua
may va dugc dua ra & trén, c6 tinh dén cac diéu kién van hanh co
ban clia mdy (cudng dd dat ki, pham vi chuyén déng ctia may |, téc
dd van hanh v, va mét s6 thong sé luc kéo). Thong qua cac hé s6
anh huéng khong thi nguyén. Cac maéi quan hé ban dau ciing thu
dugc c6 tinh dén cac két noi gitta anh hudng dén cac thong sé ky
thuat. Cac nghién ctu dugc thuc hién nham dé xuat va xac dinh cac
thoéng s6 van hanh va ky thuat can thiét, dac biét la trong cac diéu
kién van hanh cu thé. Nhiing nghién ctu nay tap trung vao viéc xac
dinh cac théng s6 ky thuat c6 anh hudng dang ké déi véi mot
trudng hop thiét ké cu thé.

Mb hinh todn hoc téng quét vé thai gian chu ky lam viéc véi co
xét dén su thay d8i dung tich gau phu thudc vao cong suat dong co
duoc xac dinh bai biéu thuc (2).

Dua vao biéu thuc dTCk/dm = 0 xac dinh khéi lugng t6i uu cho
cac may déng dang va diéu kién van hanh tuong tu. Dua vao gia tri
khoi lugng téi uu my, lam théng s6 ky thuat chinh va cac quan hé
tuong tu nhu dugc mé ta trong bang 1, ching ta cé thé suy luan
cobng thuc tinh cac théng s6 ky thuat cta cac loai may lam dat dong
dang. Qua trinh nay cho phép chung ta téng quat héa giai phép t6i
uu cho cac may cé cling tinh chat va diéu kién van hanh tuong tu.
Dua vao gia tri m, da biét, chiing ta c6 thé xac dinh cac théng s6
khac cda may nhu:

Dung tich gau: q = ky5.myy, , (Mm3) (3)

Céngsuatdongco: N = k,.my, , (W) (4)

Tex =

Khéi lugng my, va cdng suat N dugc xac dinh theo gia tri nang
suat:
1
m= k_lsn- Tete min » (kg) (5)
N = =T min , (W) ®)
Viéc xac dinh cac gid tri 0y VA Teg min. Gid tri clia cac hé so6
déng dang thirnguyén k, , kq3, kq5, v.v. dugc xac dinh bdi cac quan
hé cho trong bang 2. Sau khi thay thé cac gia tri my,, I1 va Tgy jpin VA
céac phép bién déi, thu dugc cong thuc chi tiét dé tinh cac tham sé
tuong ung.
MG&i lién hé téng quat dé xac dinh gia tri khéi lugng téi uu me,,
cho cac may dao mét gau, may xic lat, v.v.. my,, c6 thé dugc xac dinh
theo dung tich gau g, cong suat ddng ca quy dinh N hodc nang suat

yéu cau II:

Xac dinh theo dung tich gau g (m®):
kq. ks \ M2

m=ky, .q. (gz.v. l) ,(kg) )

Xac dinh theo céng sué’t dong co N(W):
kyk

m =k, V. (222)7 (hg) ®)

Xac dinh theo nang suat I(m/s): m =
K
e (522) 7 (k) ©)
L P M LN gl

Xac dinh theo t6i uu nang lugng: e ke (k1 k13) ( ) (10)
Thai gian chu ky nhé nhat: Tymin = Kemin ( ) ,(s) (11

Nang suat 16n nhat I1,,,4, ¢ thé xac dinh theo kh0| lugng may
t6i uu My, dung tich gau q hodc cong suat dong co N:

1/2
Theo khilugng m (kg): Tl = kn.m. (2222 (=) a2

Theo dung tich gdu g (m3): 11 = kp.q. (U k3) v , (mTS) (13)
N ” vk 12 3

Theo cong suat N(W): Il = kp. N. (kl.l) ) (T) (14)

N&ng suat tinh theo cong thurc trén la nang suat I6n nhat. Nang
sudt nay dugc may dam bao trong cac diéu kién van hanh véi thoi
gian chu ky van hanh nho nhat Teypmin-

Dung tich gau q va céng suat déng ca N c6 thé dugc xac dinh
theo nang suat I1 da cho:

) 1/2
Theo dung tich gdu g (m3):q = i n (M) ,(m3) (15)
l'l

v.k
Theo cong sudt N(W): N = m“‘ (i 1:‘1") , (W) (16)
2.2. Tinh todn

Tinh toan cac chi tiéu ky thuat va van hanh chinh théng s6 may
dao mét gau nhém 1 + 2.

Can xac dinh cac thong s6 clia may dao dua vao dung tich gau cho
trudc q = 0,32 m3. My dao duoc thiét ké dé thi cong dat cap lll.
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NGHIEN CUU KHDA HOC

1)Tinh toén t6i uu khéi lugng m,,, theo cong thic (7) ta cé:
1/2

kiks
My = km[u- q. <gzvklx> ,(kg)

Trong d6: k- hé s6 khong thit nguyén tuy thudc vao diéu
kién van hanh. D6i véi may dao gau nghich nhom 1+ 3, k,, =
4,2 [2];

k, - luc can dao riéng clia may dao, k; = 200.000 N/m? (bang
1.5[1]);

ks - hé s6 dong dang. DGi véi may dao gau nghich nhém ¢& 1+
3,k; =1,6.10° W /m?3 (xem bang 1.2) [2];

vy, - t0c d6 dao, thong thuong v, = 1 + 2 m/s;

L, - khodng céch di chuyén clia may dao doc theo cong trudng,
L, =4+5m[2].

Thay cac gia tri da thiét lap vao cong thc tinh, ta nhan dugc:
200.000.1,6.105
9,812.1.4

2)Tinh toan t6i uu nang lugng clia may dao (N /m)s,. Tinh toan
theo céng thic (10) ta cé:

1

), - (52e) G5)
m/iu “\kikis ) "\kg
Trong dé: k. - hé s6 khéng thi nguyén tuy thudc vao diéu kién
van hanh. Déi véi may dao gau nghich nhom 1+ 3, k, = 2,6 [2];
k15 - hé s6 dong dang. Déi véi may dao gau nghich nhém 1 +
3, k5 = 0,05.10~* m3/W [2].
Cac gia tri da thiét lap dugc thay thé vao cong thurc tinh ta co:
1

(N) 026 9,812.1.4 5_51(W>
m/e  \200000.0,05.10~%) ~ 7" \kg

3) Tinh todn cong suat déng ca clia may dao mot gau. Cong suat
dong co dugc xac dinh dya trén khéi lugng t6i uu da dugc thiét l1ap
my, va cong thuc (16) ta co:

1

1 gzvklx>7

N=—m ,(W)
e, < kikqz

Trong d06: kq5 - hé s6 dong dang,(m?3/W). Déi véi may dao gau
nghich nhém 1 + 3, ky5 = (0,05 + 0,07). 10~*m3/W [2];
Thay cac gid trj vao cong thuc ta co:
1

9,81%2.1.4
<200000.0,05. 10~4
= 54,6(kW)
4)Tinh toan nang suat Ién nhat cia may dao theo diéu kién
khai thac, tinh todn theo céng thuic (12) ta co:

1

vikokis\2  (m3

Mnax = knmtu( kklzl 15) r(?) €))
X

Trong d6: kyp - hé s6 khong thd nguyén tuy thudc vao diéu
kién van hanh. Bé&i véi may dao gau nghich nhom 1+ 3, ky =
0,33 [2];

k, —hé sé dong dang, (W/kg). Déi véi may dao gau nghich nhom
1+3,k, =5W/kg [2];

ks - hé s6 déng dang, (m3/kg). DSi véi may dao gau nghich
nhém 1 =+ 3,

kys = 0,5.10"*m3/kg [2];

Thay cac gia trj trén vao cong thuc ta co:

1

M0 = 0,33.11700 1505107 E—0077 m
max T e "\ 2000004 /| s

m3
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1/2
Mey = 4,2.0,32.( ) = 11700 (kg)

1
N =—11700

2
7 ) = 54578 (W)

Nang suat phu thudc vao diéu kién khai thac van hanh, luc can
dao va chuyén dong khéng tai ctia may dao xung quanh khu vuc
thi cong. Cac gia tri nay cang I6n thi nang suat cang thap.

3. KET LUAN

Viéc xac dinh cac thong s6 t6i uu cho may dao mot gau trong
qua trinh khai thac Ia mét nhiém vu kinh té ky thuat quan trong. La
mot ham muc tiéu, khi téi uu hda cac thong s6, cac chi tiéu ky thuat
va van hanh dugc st dung, bao gém ca thai gian chu ky van hanh
va céc chi tiéu vé hiéu qua kinh t€ ky thuat.

Trén cao s& két qua phan tich va tinh toan & trén cho phép két
ludn nhu sau:

+ Cung cdp phuong phap xac dinh cac théng s6 t6i uu clia may
dao mét gau, tuy thudc vao cac yéu té ky thuat va van hanh tao nén
diéu kién van hanh ctia may.

+ Hinh thanh m6 hinh toan hoc vé thai gian chu ky clia may dao
mét gau. Phuong phap dé ti€p can nhat va it ton kém nhat dé ting
cudng thiét bi clia may dao mot gau dé san 18p mat bang la thuc
hién bang may tinh cac thay déi vé thong s6 clia bé phan lam viéc
trong qua trinh van hanh may tuy thudc vao diéu kién van hanh va
viéc st dung may trong nhiing diéu kién d6 co6 tac dung I6n nhat.

Bai bdo trinh bay két qua xac dinh cac thong s6 t6i uu clla may
dao mét gau. Giai phap cho van dé nay dam bao viéc tao ra cac hé
théng va t6 hop may moc dé ddm bao cao gidi hoa toan dién hiéu
qua trong cong viéc dao dat, ngoai ra sé giup ich cho hoat déng cua
sinh vién, hoc vién va cong nhan ky thuat trong viéc ché tao va cai
ti€n cac thiét bi thi cong dat tién tién.
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