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Pe3cMe. IlpeAOTaBjiHeMafl pa6oxa «BAflexcH pe3yxŁTaiOM accjieAOBaHHH 
paSoaero npoaecca sKCKa&aTopa, ocKawenHoro kobeom aKiHBHoro AeäciBH«, 
HonorŁ30BaHHe Koioporo no3Bojiaei ocynecTBxaxb 3KCKaBaRHn ropBux no- 
poA noBhineHHoä Kpenocm 6e3 npeABapmeABHoro paxaeHHa.

MaTeuamiecKaa uoAejib paöoaero nponeoca oiracnBaei ABHseHHe KoBma b 
Tpex ocHOBHwx peiHMax: peaaHne uaccnBa HeHapymeHHoii cipyKiypti; yAap 
h nepeABHsceHHe KoBma Ha BexHaaHy BHeApeHaa yAapHoro 3y6a; pe3aHHe b 
"30He c HapyaeKirivz cbhshmh" . OcAabASHue nopoA« nocae yAapHoro B03- 
AeäCTBHH yHHTHBaeTCH b MOAeAH nyxe« H3MeHeHM citenxeHM nopoAw.
B npoaecce abhjcshhh cham oo cxopoHH noAteMHoro h HanopHbro aexaHH3aos 
ogHTanrcH h 3 b e cthhmii, ciiae conpoTHBAeHHH onpeAeAHDica.oBoäCTBaMH no- 
poAH, $opMoä 3y6beB a noAoseHHeM Kosma b 3a6oe. B AOKAaAe npoBOAHica 
cpaBneHHe 3KcnepHMeHxaAbHbac h paoMeTHHx AaHHHX, noAyaeHHHx c noMOEb» 
MäTeaaxHaecKoä m o a s a h .

HacxoKaaH paöoxa ÄBAHeTCÄ cociaBHoä aacxb» aHpoKoaacmiaÖHoä nporpaMMH 
no H3yHeHHK> paÖOHHX npolteccos ropHHX MABRH e aKTHBHHMH HCnOAHHieAbHHMH op- 
raHaMü h nocsjnneHa co3AaHH» MaxeMaiHaecKoä MOAe.iH pa3paöoxKH Maccusa Kapt- 
epHKM SKOKaBaTOpOM C KOBaoM, ÄAÄ npBBOAa aKTHBHHX 3y6beB Koioporo HCnOAB- 
3oBaHu yAapHNe öaoxk, pasaesjeHHae b nepeAHeä cieHKe.

Kobe paöoxaex CAeAy»BHM o6pa30M, Opa BCtpeae c yaacxKOM nopoAw, AAH pas- 
pymeHHs Koioporo xpeÖyexcA CHAa, npeBKinaximaa cyuuy cha ipeMH HHCipyMeHia 
o Sykcy h ycHAHÄ bk axheHna aBxoaaia nycxa, BKjnoaamca yAapBHe Öaokh. 3 pe- 
syALiaxe hx AeäcTBM, 3y6ba xoBma BHeApanioa b nopoAy Ha BeABHHHy X ocaa- 
5aäk npn 3xom 30Hy, pacnoAosceHHy» HenocpeAOiBeHHO nepeA hhuh, oöpa3y« xax 
Ka3UBae«y» "30Hy c HapymeHHMMH cbs3Hhk" (l). ¿¡,ah pa3pymeHna nocxeAHeg xpe- 
ÖymcÄ SHaHHTeaBHO MeHBEHe ycujmn, aeu ąjui pa3pybshba MaccEBa aeHapyaeHBoä 
cxpyKTypH.

TaKHM obpa30M, npHMeBeHHe xoBma asTHBHoro AeäciBus no3BOAKex ocymeex- 
bäätb sKCKaBaHHJo roDHMx HopoA noBHaeBHoä KpenociH Öe3 npeABapHieAbHoro 
pMXAeHHH.
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K aaejiy ochobhhx oapaiaeipoB, onpeAeraxjómax ABaxeHHe k o Erna apa 3jccKasaHHZ 
cneAyex oiHeciH 4m3HKo-MexaHHnecKae CBoflCTBa ropHOft nopoAu» noaasaxerai as- 
Meneana bthx cboScxb apa yAapHOM B03AeíicxBHH, paSoaae xapaKxepaciaKa npa- 
boaob HoaojiEHTejiBHUx M6xaKH3MOB a napaMexpn pa6oaero oOopyAosaHHH. B npo- 
pecce pa3pa6oiXB nopoAH km6üt MeeTo Asa BHAa paspymeHHK - pe3aKHeu a yaa- 
po«. KaK H3secTHO, cara» conpoiHBjieHHH EHeApena» npeAciaBjuiEX co6oñ HopMaAB- 
hhs caraj a cara¿ xpeaaH, a c ̂ic tbyKn;ae Ha nepesHae, saAnne a 6oaoBne rpaaa 
syfiLeB. BejiHHHHH cha xpeHHH onpeXeraix>TC.H HopMajiBHHMa canana a Kos$$auaeH- 
xawa xpenaat 3aBHCHniHi4H or síaiepaana a coctohhhh noBepxHocxefl xpesaa, reo- 
MexpaaecKofi $opMs¿ 3y6i>eB, pexaMa pa3pymeHHH, reouexpaaecKaa oyuua can, 
seiScxByEnax no BceM rpaasM 3yCa, npeflCTaBjiaet coSoü caay conpoiKBHeaaa 
BHeapeHHB. Upoeanaa ee Ha oc¡> yAapBoro Ojioaa *. P-^, Ha HanpaBaeaae nepneH- 
AHKyjiapHoe oca - . Cyuma can, AeiSciByxmax b HanpaBjieHHH, nepneHAHKyjiHp-
hoh njiocKocxa ABHxeHHa KOBma, paBHa nyrao, Tan aaic b ochobhom ocyqecTBjtaeT- 
ca 6j¡OKapoBaHHoe paspymeHHe.

JUh nocTpoeHHH MaxeitaxaaecKoü MOAejia, onaCKEauneü Asaxeane kobos, yaect- 
ho CAexaxB cneAy»B¡ae xonyueHan:
- neaTp Mace nopoAM b xoBae HenoABHxeH oxHoeaxeABHo Heroj
- OTAejteHae cipyaaca h a b í aenpepHBHOj
- aarpysKa na 3ySbax kobiob oAHHaKosa}
- BHeApeBae ayOtes npa yxape npoacxoAax MrHOBeHHOj
- eonpoxaBjreHae nano jraeHa» Koama He yaaiHBaeTCH;
- M0M6HX xpeHHH OIHOCHXeHbHO oca BpaqeHHH pyKOHTH H8 yíHIHBaeXCH.

CAenaHaue AonyueHHH iiq3bojiket paccMaipaBait XBaxeHaa KOBma xas ABaienae 
njiocKoro Mexanasaa noA AeücxBaeM BHenHHx cha, k soxopHM othochtch ycanaa, 
pasBBBaeuue npaBOAaMa uexaHB3uoB Hanopa a noAieua, earaj xuxecxa, cham eo- 
npOTHBXeHHH CO CTOpOHK safioa,

noAoxeaae KOBma a komamS uomcht BpeueHH onpeAenneícH KoopAHHaxaMH 
TT(t) - paccTOHHae OC a ot(t) - yrox uex«y cxpeaoS a pyxoHTb» (pae. 1) ,

B 3tom ejiyaae KHHexaaecKaH aaepraa xaxoro MexaaasMa asieex bha

ij2 ¿2
T = (m1 t «jl - J t  í-y»' ; (1)

rae
m 1 - Macea nopoAH b KOBme,
m2 - Macea pyKOHia a nopoxHero xoBtna,
I - MOMeHX HHepnaa xoBoa c nopoxofi a pykohth OTHOcaxeABHO ee oca Bpa-

meHHJL

I - m ^ r 2 + | CB|2) ♦ T + m2 ((T-tí,)2 + |g a |2), (2)
rxe

II - MOMeax HHepnaa nopoxHero xoBsa a pyxoHia OTHQcaxexbHO qeHTpa Mace,
_ aoopAHHaia neHipa Mace nopoxaero zossa a pyzoHia.
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Macea nopoAH b KOBme - m1 saBHCHT 01 nyTH, npoäAeHHoro nepeAHefl jcpomcoä
Kosoa a nepBoBa'tajtBofl $opun 3aöos. Uycib X («t) — xpHBaa, onHcusaïainaK

K
TpaeKiopHB ABHxeHHH KpoMKH KOBma, "tT (<*) - KpBBaa, onHCHEacmas nepBOHanaAL- 
Hyc <J>opuy 3a6o«, TorAa

ot %
• , - f J  /  (tT - t K)dtdcc, (3)

*̂ Ko

rAe
f - HA0TH0CT6 nopOÄH,
B - aapana xosma,

- KOopAHHatM aa^ajibHoro noaoaeHH* xpoHKH KOBma.
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CKopocTŁ H3U6H6HBÆ Macea nopoAH onpeAesHerea Bapaatesae«

“ 1 * %  (*T "  ^ K ) Ä  '  (4)

y pasa eHHÄ Asaxenaa Aarpanxa ajih nccj;eAyeMoro wexaHH3Ma HwenT caeAyxAHä
BHA

r d 3T 0T
St <■3Î » - it - Q1

(5)

d .3t . ST _
‘i l ’ '  5 Ï  - °2 '

rae
' ^2 ~ °6°6II*eHHLíe CHJiM, AegcTByKiąHe Ha nepeMemeHHHx <5f h <5ct cooTBeT—

CTBeHHO•

/A etr'
Q1 = -P ó je o s  (Hí-cfc) -  P2 c o s (OCD -  —) + F . j -F 2c o s ß +  (n^+m 2 ) g c o s  (ot ]

Q, = tP.sintJf-ÓCD) - <T + --- L£2>_)p sin((5cD - 5) -
2 1 eos <ít-c5cb) 2 2

/N <6>
- F2sinp(T+|CE| + (m^sint^-oCOt ♦

+ m2g(sin (^ -<*) ) ) + (m^CBl + m2 |GA| )gcos (*1-oC) ,

rae
f> = ji(t, a.) _ yroa KexAy HanpaBJieHíiHMK AeäcTBKS cna F1 h f2,
F 1' F2 - co3AaBaeMHe npuBOAaMH HanopHoroH noABeMHoro m 6x b h k 3mo b

OOOTBeTCTBeHHO.
XapaKTepHCTHKH npHBOAOB HanopHoro a noAteMHoro MexaHH3mob 3KCKaBaTopa 

yciaHaBjiHBaET B3aHM0CBH3b wexAy mombhtom chji Ha Baaax ABurareJieS a CKopo- 
5TJMH HX BpaineHHB, laK HTO

F, = fl(*>
(7)

F2 = f2(i,¿).

B h a ijiyHKĘHlt f 1 fè) h f (i,i) 3aBHCHT oi xâpaKTepHCTHK Ä»HraTeJieä h nepe- 
AaioHBHX HHceji nexaHK3M0B aanopa z noAteija,

B BHpas.eHHa axs Q1, Q2 bxoaxt chjih h  - coeraBXKDUHe cea eonpoiHB-
x s h h ä • Hx mokko onpeAexHTt, HcnoAB3ya xorHKo-iíaieMaTHHeoKHe m o aesa H.r. Jîom- 
ÔposcKoro, i.H. 3exeHHHa, ffi.A. BeTpoBa, K J U  ApieMBesa, B.H. EaxôBHeBa hxh
Ä.H. ieAopoBa [2].



Ta*, HanpHMep, no moasah, npeAiosennoä B.H, BaaoBHeBuu, noaynaeas 

P1 = (1 + ctgeCjtgS^ ) A^B^h (1 gph+Cctg<S2 ( 1 - j-llcoslÄj - )̂ ,

sin(S1
npa cc2 > 7  arcsin - -y
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cos S. i-- ~2  2 ’
A1 = T-sT ñ¿r  (cos5i + vsin ¿1 - sin ^1,tgo1

sinO.
+ exp (2°ç, - «  + 5 1 arcsin )

sinS <S1 
npn * 2 ^ ±  arcsin ¿ )  - -

1 - sinocos (20̂ ) 
A1 " 1 - s in 5, 1

t a b:
oCg - yroa pe3aBHi
5^ - yroji BHeonero ipeHHH nopoAH,
62 - yroji BHyipeHHero Tpenna nopoAH, 

- cyuuapHaa napana ae3BHä 3yöteB, 
C - cuenaenne nopoAH b  uaccHBe, 
h - TOAąuHa pa3pa6aiHBaeMoro cioa, 
Ÿ - yroji 3aocTpeHHÆ HHCipyiieHTa

P2 = (1 + ctgo^tgá^ ) gçh + C ctg&,-(1 - )) (9)

CaeAyeT oTuemTB, m o  b Bapaaenzai (8), (9) yroa pe3aHHa h TomHHa pa3- 
paSaiHBaeMoro cioa HeaBHo 3aBHcai oi B-peueaa

. _ 1 „  /\ ,
V .... 1 t, 2, Vsin(OCD)<f = V + arcsm((1 + ~ -r) )+ arcsin - ■■■ ■ 1    —¿ ¿ I» cC . / ó '

1% * |CD¡ - 2X (CD ¡eos ÍOCD)

h = X T (CC) - X K (ce) .

Ilocie BŁraHcaeHBH cooTBeTCTBy»nnx npoH3BoAHSx ot KHHeiznecKOH SBeprnH a 
noACTaHOBKH ex b ypaBHeHHH Jlarpanxa, ohh npimyT cieAy»ny» ¿opMy.

f (m1+m2) X + m^t - (m^ + m2 (V-tT ))¿2 - Q1
^ Ióć + (m̂  (X^ + j CB j “ ) + 2mjt% + 2m2 (‘C- X̂  )*C ) ¿t = Q2, 

tab Q1 jQj onpeAeaíQDTca bapaleanea (6).

(10)
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TaxKM o6pa30M, AsaxeHHs pacexarpHBaexoro MexannaMa oiiHCKBaete« ypasae- 
sîâme (10). HaaaaBHxe yenoBH« ask a rax ypasHeHBt

»1 (p) -• 0 
¿(0) 0
X(0) = 0 (11)
oUC) = « o
Tío) = X .O

3 npoaeoce pa3paSoTicjf moxho bswsjihtb ipa ochobhscs. peacExa: 1 - pe3aHae 
xaceEBa HesajjyioeHHoft cipyicrypH} 2 - ynap h nepe,HBaxeBHe Kopnyca KOBma Ha 
aaxHEHHy »HeÄpesHX y^apnoro 3yÖa| 3 - pesairae a " 30He c HapyneHHhaiH cbh3hmh".

y^ape-HHa (2) ... (10) e aanaaLHUMH yo.ioBuaxH (11) npesCTaB.-iHiii? coSoä Ma- 
reu&rmecKynt uoAejib, onHCKsaxsiyi: paöoMHä npoueco aKOKasaiopa b pexime pesa­
ra/!»

PaccxoipHX retrepa xBnaeBHe KOBnra e pexHMe 2. ycaoBüe nepexoAa c pexHMa 1 
aa pexHM 2 a xoueHT spexera t 1 Exeei bjw:

P^t,) > + P3, (12)

r,se :
fí - Kos$$HAHeHT rpeHHs HHCipyxeHia b Syuce KOBma,
Pg - ycHXHe BKjnc^eHM asioMaia nycKa.

y^ap HaHOCHTCB S MOXeKT BpexeHH t2

í- ■ = t *■ T + T --2 E, ^  i2,

raes
- Bpexíi cpaSaruBaKHX asioxaia,

Tg - Bpexa TAapHoro mtxxa,

lipa ysape 3y0B.fi Bnenp/ujica a nopoĄy aa. BejwraHy X , Koiopaa 3aBHCHï oí
übo2ctb nopoAx, reoMeipHH 3yöa, saeprHH yuapa. BeraniiHa X xoíes onpe^e-
jiHTbea sKcnepHxeHiaaibHO sum Ha ocHOBaaaa h3B6Ctehx paGoi [3, 4, 5j .

ílocae HaHeceHHa yxapa aBase/me Koama onacxBaeica tsmm ate ypaBHeHHsxB 
(2)...(10), He c ycaoBHeu 3.t=Q, P£ =0, ao isx nop, noxa nepaflHaa Kpoxxa 
sosma ne npoLíei paccioasHe X.

laKHM oöpa3ox, ycjiosae nepexoAa h& petrax 3 b uoxeHT BpexeHH axeei bhj,

» X^(t3) - 2Vv (t2)VK<t3) cos(«Mt > - otltj)) » X*. (13.)

Users« BMHoJiHeHE« ycjioüiijs (13} HaTíHHaereíí pesaras s peszsie 3. Upa arox ens- 
Taeie«, 'tío Q C H O B H a x  noKaaaíeaex r a x a H e r a «  c b o S c í b  fopHoS tropean noene Ha- 
HeeeKHX yaapa HBaaeTea eraseHHe cpenrreaKS. C. Boeae y^apa ero seaBEaiia esa-
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s t a e T C Ä  ä o  H e x o T o p o r o  J H a q e x a x  C 0 ,  a  3a i e «  B 03p a c x a G i ,  H a n p x u e p ,  n o  a h h g # -  

B O M y  3a x o n y  A O  n e p B O K a a a A b H o f i  B e i c H i K B H .  C a e s y e i  O T M e x x x b ,  n o  C  x B x x a x c x  

$ y a K n a e f i  n e p e n e m e H E X  H H C i p y M e H x a  b  n p e A e x a x  "  3o h h  c  H a p y a e H H X u a  c b x s x m h "  .

Pa3uep 3TOÖ 30H U  a  3Ha^eHHe c p e u j i e H a a  i t o r y i  o n p e A e x x x b c x  no p e 3y x b x a x a i t  

B K c n e p i o i e H i o B  h a h  H a  o c a o B a H B H  x 3B e c T H H x  p a 6o i  [3,  4,  5j  .  A b h x g h h c  x o B m a  b  

" 3o a e  e  a a p y m e H H H M H  c b x s x m h "  o n a c u B a e T c a  y p a B H e H H X M B  ( 2) . . . ( 10) ,  b o  o  a o -  

n o x H H x e x b H H H x  ycAOBHHMH, H a x a r a e u H M H  H a  C - caenxeHxe n o p o A H ,  I l o  a e p e  yB-e- 
A a a e H H a  C 303p a c T a D T  P ^  h  ? g ,  a  A a a b H e ä m e e  A B H J t e a a e  x o B m a  n p o x c x o A X i  

B  p e x a a e  1 h a h  2 s  3a B u c a u o c i a  o t  t o r o ,  B H B O J t a a e i e a  a x  y c A o s a e  ( 12) .

Hxax, a  a x  Bcex yxasaHHtix b h œ c  pexxjios a b h x c h h x  xoBma ocTauxcx cnpaBeAAH 
BHMH ypaBaeaax ( 2 ) . . . ( 10)  c cooTBeiCTByiiąxuH yexoBxxux, aaAaraeMHMH Ha 
P g ,  C .  IlepexoA c pexaaa H a  pexaa npoxcxoAxx b  saBacaMocxa ox b h h c a h s h h x  

y C A O B B #  ( l l ) ,  ( 12) .

M a i e a a x a H e c K a x  m o a g a b  b  B H A e  y p a E H e a x S  ( 4 ) ,  ( 6) ,  (10) ,  o n H C b i B a j o ą a a  p a -  

Ö o a a ä  n p o u e c c  a x c x a B a x o p a  c  k o ś b o m  a x x x B H o r o  A e ä c i B a a  n p e A O T a B A x e x  00608 
e a c r e a y  H e x x H e ä H H x  A X $ < t > e p e H a H a A i > H i í x  y p a B H e H a ä ,  a a x  p e a e H x a  x o x o p o ä  6h a  h c -  

n o A B 30B a H  M O A a $ H a a p o B a B H H ä  a A r o p a i M  M e p c o a a  c a B i o n a i H a e c K H M  B H Ö o p o M  m a r a  

* XOHTpOAeU XOHHOCIH.
nooxpoeHHax moagab 6haa peaAH30BaHa b bhag xoMHAGXca nporpaMM aax 3BM 

s AaaAoroBOM pexHMe tax, axo b npouecce pemeBxx npeAycMoxpeHa bo3moxhoctb 
KoppeKxapoBaHHX xpaeKiopax ABuxeuzx xoBma nyxeM BKöopa HarpysoBHHx xapax- 
XepHCTHK npXBOAOS MGXaHH3M0B HOAbGMa X HaHOpa, X.e. BH6opa COOIBeTCTBycBXX 
$yHxnxS f 1 (T) , n o  cooxBexciByex peaABHOuy ynpaBAGHHX sxcxaBaxo-
POM.

{-Konamp 5e¿ yoema 
ocaattoemn C nocne ydapa 
Z-nunednui 3am  
ocnaó/teHUñ C  
5-KÖadpamyHkLiL 3am
oc/iaötman C

, j ■ ; I ¡ ; t ■ - - I  (— < 1 I I I 1 » — <■ " < » I I I I ' •» 1— '  * -

0 5 w  15 20 t, c

Pxe. 2. SaBxOBMOCTB yrxa ooBopoxa pyxoxxa ox apeunaa
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Axa npoBepKH MOAexn Öhm Banojmea pacnei npoijecca KonaHaa nopoAH, OBoäciBa 
KOTOpoä H yCAOBKÄ npOH3BOÄOTBa paßOT ÖHXH äHajIOra^iHH HMeBUHM MBCTO B XOAe 
BKonepHMeHioB. Hexoiopae pe3yABTaiu npeAüiaBXeHH Ha pao. 2, 3, 4, rAe mipa- 
XOBHMH AKHHHMH nOKasaHH paOHeTHHe 3Hâ eHH.1, CMOISHUMH - BKCnepHMeHiaABHHe.

3aBHCHMOCTH aa pac, 2 noxyaeHH aah pa3AHHHHx 3axoHOB ocxaÖxeHaa C b 
npeAejiax "3ghk o HapymeHHUMa cbji3ämh" . Ilpa btom Hazjiy^maa cxoakmocib peayjib- 
TaxoB HaöABAaeio« npa xaaefiEOM 3aK0He oc xad jiöHaa C. Aaa sioro cxynaa Öhah 
npoBeAeHH paedem chaobhx napaMeipoB nponecoa.

0 10 20 50 h, CM

Pkc, 4. 3aBHCHMOCTb «onpoTHBjieHHÄ KonaHHJD ot tojhuhhh pa3pymaeMcro cjioh
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CpaBHeKKe SKcnepHMeHiauiLHax u pacNeiHux ashehx noSBoxaeT CiteaaTL buboa 
0 6 aAei<BaiHociH MOAejiH.

OocipoeHHaK MaTeManniecKafl MOAeAB no3Boxaer pemaTt 3aAaNn HCCjieAOBaaaa 
napaueipoB paSoaero npou,ecca b KOHKpeiHux ycAOBHSx BKCKaBaiyiH a npoeKiapo- 
BaHaa no^oSBuz MaiiiHH npa 3aA&HHHx TexHaKO-BKOHOMnaecKnx noaasaiejxax pa3pa- 
fiOTKa MaCCHBa, CBoMCTBa KOIOporO H3BeCIHH.
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MODEL MATEMATYCZNY PROCESU ROBOCZEGO KOPARKI 
Z AKTYWNYM CZERPAKIEM

S t r e s z c z e n i e
Przedstawiana praca - to wynik badań procesu roboczego koparki wyposażo­

nej w czerpak aktywny, którego wykorzystanie pozwala na urzeczywistnienie 
kopania skał o zwiększonej trwałości bez ich wstępnego spulchniania.

Model matematyczny procesu roboczego opisuje ruch czerpaka w trzech pod­
stawowych warunkach: rozcinanie masywu z nieruszoną strukturą; uderzenie i 
przesunięcie czerpaka na wielkość wdrożeniową ząbca uderzeniowego; rozcina­
nie w “strefie ze związkami nieruszonymi". Osłabienie skały po działaniu 
udarowym w modelu bierze sie pod uwagę przez zmianę zaczepiania skały,
W procesie ruchu, siły od strony mechanizmów podnoszenia i ciśnienia uważa 
się za znane, siły oporu określa się własnościami skały, formą ząbców i 
umiejscowieniem czerpaka w przodku. W referacie podano porównanie danych 
eksperymentalnych i obliczeniowych, otrzymanych za pomocą modelu matema­
tycznego.
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A MATHEMATICAL MODEL OF THE PERFORMANCE OF AN 
ACTIVE-BUCKET EXCAVATOR .

S u m m a r y
The presented article.is a result of a research into the performance of 

an excavator provided with an active bucket,, allowing rock working with 
improved durability and no preliminary fluffing.

The mathematical model of the performance describes the bucket movement 
in three basic cases: working on the whole with undisturbed structure, 
bucket impact and shift by the stroke of the impact cutter, working in the 
"undisturbed relation zone". Rock strength decreasing after an impact is 
assumed in the model as a rock shaining. The forces appearing in the moving 
process and arising from lifting and pressure assemblies are considered 
known, the resistance is determined from the rock properties, cutter shape 
and the bucket position at the face. The paper presents the comparison of 
the experimental dAta with the results obtained from the mathematical me­
thod.


