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HE THONE CAN■員U GUA MAY XUG ROT0

VU NAM NGAN, VU NGoc TRA
Truimg D?i hec M6-Dia chet

BUI VAN BIEN - Ir.adng Dgi hgc Hdng hdi HdiPhdng

■」、Юng nganh COng nghiep khai thac m6,…
l thνong Sむ dung C6CIoai may X`CC。 16n ChO
ll  pht hcp v6'i viOc x`c bOc trong khau van
ChuVen Vat liOu Va kh06no San. I)o υu di6m c6
nan3 Stlali x`c b6c cac)(ttif 420 d6n 22700 rn2/h)

va chi phithap,nen rllay x`c rOto ngay cang dtPoc

su dung nhiё u tai m6:O thiOn va cac nha may
tuy6n than, kh。 , bal. TrOng may x`c rot。 , he
thOng can_gau la hO th6ng quan trong, qua innh
larri viOc cOa n6 6nh hu6no t6i chatluonq lビ 計Tl viec
chungtCa m6y x`c.D61hう o s6t bら nJI′ thuyOt
qua trinh lanl viOc cOa he th6ng can_gau can di,a

ra dげαc mO hlnh dOng lυc hOc pho hαp d6 khうo
sat d6 1am c。 ,s6,.dO x`at cac giぅ i phap nang ca。

tinh nうng k,lhuat caa lγ l`yx`c. Dυ 01・ day gi∂ i

thiOu mOt s6・ k6t Oua nchion c口 u m6 hinh donq lu,c
hoc cご ho th6ng.can_昴 u cGa mayxoc dOi6J[81

1.GiOithieu chung              ―.

May x`c rOto la mOt thia bi phic tap,trong
qua tnnh lぅ rn viOc can su,larn viOc dOnq b。 1..ふ  .    ¨ .  ′  …   ■  .     ズ

・
phOl hOp Cninn XaC glLl'a gau XuC, CC Cau
quay"¨ (H.1).

‖ 7.M`yx`cめわ cδ′∂
"

TrOng qua tnnh iam Oioc coa may x`c,9さ ux`c
roto quay lion tuc coa trong mぅt phら ng thang ding,
con c。 , cぅ u quay quay trong rnぅ t phang ngang.
TrOng su6t qua trinh dぅ。x`c vat liou,may x`c rot。

ヽ
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chiu tac dOng cOa n16t s6 c6c ngoailtPc tac dung va

nhiёu, nhu,phan itPc coa trong qua tnnh dぅ 。x`c
lon gらu x6c.[)ay la nguyon nhan chinh sinh ra da。  .
dong ngang,dOc va xOぅ n.Tat ca nhing dao dOng
nay dё u anh hυδng t6i sコ lam viOc blnh thυ ong,
hiou suう tva ca su 6n dinh coa may x`c.viё c m。
hinh h6a hO th6ng cc cau can― gau hoat dOng ph磁
hlσp c6 th6 mO ta chinh x6c nhO'ng dう c tinh dOng
hoc cOa n6 trOng qua trlnh lanl viOc. Dう c tinh
∞ng hOC C■ m`yX`C rOtO mgc tnnh bay trong
121,131.ThOngtqua phan tた h nh●ng mO hlnh dong
h9c nay,nh働 Йn“ thuc t6 cOa dong hoc cong
nhu'dOng lLPC hOC Xう y ra trOng su6t qua trinh hOat

dOng Cこ a may XOC rOtO Se duOc giう iiquy6t i31.
Trong suot・ヽqu`trlnh hoat dong caa rnay x`c gau
rOtO,anh hLP6'ng Cla CaC phan iuC bOn ngOal・ tdi Su・
chuy6n dong caa gぅu quayla ngau nhiOn va khOng
6nてlnh.E)6 ghi nhan nhO,ng dう c tinh dOng hoc cOa
cac co c`u, phu thuOc vう o su' hoat dOng va cac
nhiδu bOn ngoal do stPthay d6i cac phin ltPc trOng

khi dうox`c,can n16 ta chinh xac cic ltPc tac dOng

cOa n6.TЮ ng[41,151 da dua ra m6t mO hinh don
gian v6i mot bac tげ dO d6 nghion c● u nhυnd dao
dOng trong qua tnnh hoat dOng cOa ho th6ng dong
hoc. Nh● ng tharn s6 cOa qua tnnh dう ox`c ghi
nhan duoc dong d6 x6c dinh cac dao dOng tぅ t
dan trong su6t qua tnnh hoat dOng cOa m6y x`c.
DtP6i day dua ra rnOt mO hlnh cOa hO can― gau va
la co' s6' cho viOc xay dung cac phu'α ng tnnh
chuyen dong coa nlay x`c rotO trOng qua trlhh iam

viOc 161,[81.    ｀

2.MO hinh h6a can gau

Can Oau dυOC kOt nOi V6ithan dO c□ a mav文
`c(gia thi611a thaR｀d6cing),dυCC dan hmng ttic。

cau xOay chinh(ban xoay)COa lTlay x`cf Than can
duoc treo bδ i(力lc day cttp.MOt s6 gia thiOt ducc sむ

dung 66 xaydung mo hlnh cこ a can gら u quaylぅ :

> Gian khOng gian cOa can dυ oc cOila mot
dam dan hbilion tuc can bふ ng;
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stF kOt hα p cia nh●ng bi6n dang dan hさ i dlPcc

xac dnh bOi K・(u,t).
3ュ Pヵ

`凛",g〔
ガ|′,ヵ 獣a″g`ヵ

`′

cia力e詢6ng
ca″_ga″

Dua vうo nhむ ng phan tich a trOn,co th6 dtPa ra

phucng trinh trang thai cla he th6ng can― gら u

theo 3 pht″ cng X,Y,Z d6i vOitam O duoc vi6t
duοidang ma tran nhu,sau:

文=醐K∫』x+[.11【 t)]y+[..ll(ム ](17).
PhtPong trinh(17)danh gia trang・ thai dOng!uc

hOc。こa hO can―qうu. Khi dt′ a cac tharrl s6 dono
hOc vうo(17)d6tinh ban Sё Cho k&qua xac ani
dtPoc trang hailam vioc hion■icOa may x`c,qua
d6 c6th6 diさ u khi6n va ki6rn soat duoc stP dao
dOng caa n6 tいong qu6.trlnh hoat dOng.

4.Ka luan

TrOng rnay x`c rotO, he th6ng can― gau lう  b6
phan quan trong anh ht′ 。ng d6n chatlucng lぅ m
vioc cこa toan nlay x`c.E)6 danh gl` anh hυ Ong
coa ho th6ngめ n gau can mO hinh h6a,thi6t:16
phtPαng trinh ohuyen dong coa he.Tron co so cac
phtFα ng trinh dOng ltPC hoC hO Can― gうu COa rnby
x`c rotO d5(IPcc thiotiap c6 th6 khう 。sat dong lυ L
hoc cこ a mayx`c rotO cu th6, nhぅ !1l orn giうi phap

nang cao t●h nang kythuat caa mly X6c.□
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can tiυαc phan chia thanh ba thanh phan:lι Pc ti6p
tuyon「T,l・ιPc phaptuy6n FN Va ltPCCbnh FBkgiath

va ht′6'ng cこ a nhO'ng ltPC nay thtFυ ng ia ngau
nhiOn va kh6 xac dinh chinh xac). 

・
rheo [81,phan

lyc tぃ。ng qua tnnh dぅ。x`c dt′αc iTlo ta nht′ lぅ cttc

harn phituyen va ngau nhiOn.C16 th6 xac dinh itPc

ti6p tuy6n FT theo biё u th● C Sau day pl:

FT(V)=kノ s.亀(Ψ )・                (10)
VOi:

r

lsinΨ ,kbi O≦ Ψ≦π/2

ち
“
)=|_■_ギ百,khi π/2≦Ψ≦α   (11)

[0, khi V〉α

Tai daプ:、 _HO s6 phaniυc duoc xac dnh hng qua

trinh diさ o x6c v● i n16t gia tl ng5u nhiOn,phu thuOc

vao rnOi tn.。 ng dぅ。; lsi_(〕 hiさu dai hOat diong coa

lυoi cう t: ЧJ‐ Toa dO g6c cOa vё ng quay rOto khi

tinh theO van t6c 96c:α ‐G16c cat cia luOi c`t.
Luc phap tuy6n FN Vう !uC∽ nh FB c6 th6通 c

dinh theO IΨ ,c tiep tuyё n FT nhLP Sau:VOi:      ・

FN=kN.FT;FB=kB.FT                  .・ (12)
TFOng d6:kN=0,14-HO s6:し Pc phap tuy6n:kB=0,1
_Ho sO cOa phanlυ c canh khidao x`c181_     .・

E)tPa trOn phtPOng phap rn6 hlnh h6a da neu
trong【 81,cacluC pay dυ oc giaて罰nh la lien tuc tac

dong tron(linh cこ a can theo 3 phυ ong:phiPcng
doc,thう ng{d●ng Va phLP(ν ng ngang.

3.4.」P力υて
"lg fガ
|""16"gヵ 9p c力″ye′P d6″g

c″a力e can‐ga″ 9“ay
Tυ phuong trinh(1)va(9)kot hop v● i phan luc khi

ぬo苅Q c6ふ6 via phLЮng ttnh t6hg hcp chuy6n
diOng cこ a can gau dtКシidang nla tran nhu,sau:

M.む +D.0+Kmu=【 o,

M.|+D.こ ,(KBl+Km)u=f(1)― K'(uit).u (13)

M.u+D.0+Kl.u=fo+N(u,t).

Tronq d6:M.D va K― Lう n it′ o′t la kh6i ltPOnq.he
sO can va do cling t6ng(tOan phan)Cこ a he Cう n‐
qぅ u duocxぅc(linh boi cac bi6u thic sau:~ M=MB+Mm,K=KB+Km=KB・

+Km+19(u,t)

Dlit:Kl=KBイ+KM                  (15)
la ma Ⅲn“

“

ng tuy`nmh daぬn哺 da dnhぬn.
Trong d6:KB4_Ma tran dO c● ng t“n tinh cこ a
can;Km― Ma tran dO c● ng tuyen tinh cOa dinh can:
N(u,t)=‐K・ (u,t)iu― Ma tran dO cing phitu“ n cia

can:MB,Mm‐ Ma tran kh6ilt′ong cOa can dan hbi
va coa dinh can:lぐ =KBl+ぐ(u,t)― Ma tran d0
cing cこ a can dan h6i.

T6ng hαp itPc tac dung lon ho can tn」 c khi hoat

dOng ducc xac dinh tむ ctic dailυαng da biot:

f(1)=(fg`+し +fgg+FN+FB+FT).     (16)

K‖01lH00 1■ 00‖G‖GHE H0

□ 00‖G‖G‖重P‖6.S62‐ 2017



.                 010」0,X κ9ul`!‖nou」o8
」olnョ t」マp`oOЧ oハ1 6uop`ЧulЧ 9u」:●9Ч】

`■■

ZLO乙
~170~80:!マq6u?p,u9Чu d▼Чo」(●6N

Z♭0乙‐80-9Z:u9!ql u?Чd u9Чulκ●6N

9じOZ―♭♭
-9レ:u9!q u9Чd l136■●6N

9♭0乙
-0レー9レ:!マql u9Чu■●6N

・
800乙`917Cレー688,・dd`0レ

10A`6ul」oou16u三]leo!ueЧ00νЧ
“
`Suo■―Ounl u」opue」

pue 」eeu!|―uOu Se S」OleAeOX0 100Ч″ヽ‐10】Onq Чl!M
SeOueq」nIS!p pue SuO!lel10XO leu」01Xョヵ`0´!AO】uueい1
・
z pue`Э!́AOJl!四

・
囚
`0´
■AO「・
A`0´!AO」10d・o・8

・966レ`6レレー60「dd`,810A`ョ四sv`SOun101ヽls
pue sШelsAs 6ulんeA OШ!上― SШOISAs 6ul力e∧
‐OШI上pue`ШOpue週`」eOu‖uON 10 uO!le」q!A:ぐSpe)|」

`」ol!oま」:・d・r `Ou。しtlnSno lo s `eЧu!s・u!1「ЧoeO」dde
6u110pOul」eOu!luou o!letuelsκs v:「りeci― Ч16uel
6u!人leA ЧllM Sul」e 10qOu OllSel∃,, `」0110¨s K]・1

・
666レ

`17Z~レ9・dd`9810A`sru∀s uOleinШ!s
pue `6u!10p。lN `S!SKleuV l」0:SKS `rШeeq oq,e10

6θθ

“

叫Oθり;(1`“Lこり    ・

・               6uc)uo 6unu】oeo eィ、16 γ ■主      . ._   ́   ～・

Чo9o 6u9oЧ】 :9Ч】 uQ!1 6u91 9q σl入 eOO Aマp nQ!Ч0
o`nl !ou dOЧ u9Ч ■!66u9ЧO n9o 19】:●9Ч】`1■

Z,OZ‐ツ0‐80:!マq6u=pl ulЧu(d9Чo」〔●6N

z,0乙-00-90:uolq u?Чd u9Чu A●6N

9レ0乙―Zレー90:u●:qu?Чd:」16■●6N

9レOz…♭レ
‐9レ:!マq u9Чu κ

マ6N

・
9レ8-600d`乙レ0乙Isn6nV 9乙-8乙

人6olooO pue 6ulul四」oメil!S」OA!un!OueH`“6u‖Ouunl
pue 6u!u!u」ul sooueApv,, 00uO」0」u00 1euC)!leu」elul

`】oo」snoouo6ou」oЧ―uou pue 6u!ppeq ul so6elS

Lそl:ιLOZ‐71DS・9‖d]1‖9‖9‖00

・・・
an■ONoG HNIH oH

'role^esx€ aq] jo uorlerodo lolluoc
'uorlelnslec s/v\olle uo|lenbo oql uollenbo
xuleu e se polelnurJol sr urolsls Joddlp
-Lrelo.r eql 1o uottenba olels aq] 'slelaueled
lecrueur{p pe1a6 eq1 uJou fuoaq} uleaq
rllnoujo8-rolnf oql uo Jole^esxa looLlir^-]alcnq
eq1 1o u;e1sr{s reddrp-fue1or aq1 1o outlepou.t
crueurp aql secnpoJlur laded slql

人uV‖WnS

'sqrJ lools €q] ueeMiaq aouelsrp
pue 6urur; oloJguoc lo ssoulcrq] ueql ssal
sOururl uo sacJo1 leulolur ol sl3p olo:clot1s
lo ssaulcrql Bur6ueqc oq] 'ra^aMoH soorol
leuJslur jo sonle^ oql uo acuonllur seq osle
sbururl ;o ssou)icrq] spueq raqlo auo 'paseerOep
oq llrM socJoj leuJalur ]o sanle^ oql 'sqrJ laals
uaa/\Aloq aouelsrp 6utseercut uor.11 spoddns
ur sacrol leuJalur Jo sanle^ oql uo acuonBul

1eer6 seq sOururl elrsodtuoc ur squ laals Jo
ecuElsrp aq] ']eql 

^ 
otls stslleue 1o s]lnsar aqI

'sreleurered Jeqio a6ueqc o] uonelaprsuoc ,o
eseo ur sbururl altsodu.toc ur socroJ teuroJur lo
uo[era]le aq1 srslleue o] oreMgos lecuaurnu
jo uorlecrldde secnpo.rlur reded aql

AUVI{ WNS

uO!leAeOXO Ч}!ハA S10uun1 61q puno」e uolletu」olep
pue elelS、SSe」lS uO ЧO」eOSOと]・Чu!(]10!A uOκn6N
`6uoЧd uo人nc uoκn6N `Чu!ν ヽuen■ ue」上 ・9
・800乙10NやH llnЧ}`|】lS OЁЧ⊥u?A ulnl・9S tueЧl
o,o u9pl`チIЧo 9o 9p lep!9Чン6uo」}00Ч`00!9p u91q
Чul」1 9nbっ9o nりo u9!Ч6N `Чu!四l u9n⊥uO」■・17
:                    :  lt7レOZ19N

マH`6unO人9X8XN・9Ш?A Ш06u Чuu1 6u9o 6uハp
κ9x6uo」1 6unp 6u0 00Ч u!.L・Чu!νヽuen■u9」上・

0
・
900Z―!9N.?H`(]上88

-98-900乙89S9Ш Oq deOlマ19G・Ш96u Чul」16u90
ueol Чu11 66o」1 0s d9Чd′6uЮハЧd Os ioШ 6unp 6u4'
nりo u9!Ч6N .ンuu CA ЧO!Чci 6uenじ)u9人n6N「乙

・
866レ10NマH`19ЧO el(]-9四.

00Ч leG 6uρ測上・
9p!9Чン000 191 6ueL1 6uCu 9Чン

6unpas dpi nQ!Чu 6u9Чo 9A・6unH 6uO」上9A■レ

oVHy WVH■nョ1■lv■

〔:■u」o{〕レ6u?。Ч】!9p κeЧl u∩Чd 6u9:9q κマp n9!ЧЭ

!Ч】u`)1 19p κじЧ1 6u,Чo eOo i」1 9!6 `u」o Z u9p tuЭ

9`〔ll!9p κeЧ1 9A d`)|スマp n91ЧO!Ч】nelЧu 6u9Ч】!9p
κeЧ1 6u9Чo n9o 19】6uo」)らハ1lou l」]｀9!6 ЩI Шoこレ
`tuo OL`tuo z`tuo 9 unЧd 6u91 9q dつ1090人?p ne!Ч0

!9p κeЧl d`oЧ 6u`on」1 6uo」l`6u?」e,lЧO O`Onp nЧl

91nb lex o9o lЧl d9Ч1 6unЧンo9o o4〕!6 Чo9o 6u?。Чン
uoκn6u O16 ueA?ul unЧd 6uo1 9q 9A κマp nQ!ЧO!9p
人eЧl doЧ 6uρn」1 6uo」■19人nЧl`1 6uoコI nЧu 6uonp
6uon1 6uりo9p uOp l,xt」ox 9o!Ч】dOЧ u9Ч 9A
oo ШマЧ6uρnp!9人!9p o`囚`N Чuip OしX00Чf6u∞
090!つA dOЧ QЧd u?01u?OЧ夭マu Чuip ulЧu 6unЧN
・
(Ш9Ч9Aスマp n91ЧO eoO u91 6u曰詢s ooЧl u91 6u9)

!Op keЧ}6uOo n9o 19】6uo」loィlI!9u eりo!」19!6 1Чl

(u9p6u?16u919q9AK?p nQ!ЧO κ9p`019Ч)nO)6u91

‖N0OHヨ‖9‖9‖00■100H■OH‖


