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PACHET JWHAHH’iiiGKHX yCHJUtii B CKPEBK03HX KOHBEłiEPAX 
C iBYlIH KOHUEBHMH nPHBOAAMH

Pe3x>Me. B ^OKJiaie paccMarpaaaeTCH aBToxojie6aHns paóoiero oprana 
a npHBO^oB nsyxapHBOAHHX OKpeSKOBbcc KOHBeSSepoB, B03HHxanaiHX b nepaoA 
BKcaiiyaianHH. IlpaBOAHTca pacneinue <J>opMyjm na onpeaejieHze napanetpoB 
KOHBeRepa, oCecneHKBacĘHZ aHHHMauiBHHe AaHaMaaecKae Harpy3KH na nero.

B ooBpeueHHHx cape6KOBHX KOKBeBepax 6oJii>noii jimhh xeftcTBy»niHe Ha MexaKa- 
necKyio cacTeay AHHaMaaecKHe y o M M  npa yciaHOBasaeMCH AEaaceHaa b ochobhom 
onpeneJŁHiWoa aBTOKoaeOaHHHMa oacTeMU,

ABTOKOae6aHHR B03HHKaBT B MeXaHHHeCKO0 OBOTSMe KOHBeitepa B CBH33 C H3- 
ueMiooiHMaoa b 3aBaca»iooTH ot CKopooia .ąBHseHHH paSonero oprana a rpy3a 
K03<{x})HaHeHT0M COnpOTHBJieHHH HepeMemeHHB. 3?a KOSeSaHHJl paCnpOOTpaHKBTCH h 
Ha upaBO^H KOHBeiiepa. Haci ot a aBToKoaeSaHaii 6jEH3ica k nepsoa coOciBeHHoB 
aacioTe KOJieSaHa® Bceft cacTeaH, a aMnaaTy^H KOJie6aHa3 o t a6jibhhx 3jteMeHToB 
oapeAeJWBTCH Mec tom ax nozoxeHaa b cacTeMe, EoTecTBeaHO, hto aMiuiaTy,sa a 
aacToia aBTOKOzeOaHaft 3aBH0HT ot napaMeTpoB KOHBeftepa, a TaKxe ot ko3$$h- 
uaeHia conpoiaBJieHHa nepeMemaKK» pa6oaero opraHa a rpy3a.

Opa pa3pa6oTKe ^HHaMaaecKoS Mo^ejia KOHBeJiepa c ocoOosi maTezbHocTj>» 
aoJtacHH 6htb oSooHOBaHH npaHHMaeMHe AHHaMaaecKHe xapaKTepactakh 3JieMeHT08 
KOHseaepa, a caMa Mo^ezB BtjSapaTbca npe£exbHO npocTofl. B 1 0  sce Bpena OHa 
Aojiaaa npasajibHO oioópaaaTb re ocoOeHHOCia noRBeAeKHH peajibsoit ozoTeMu, 
KOTopae noA-iesai H3yHeHHB.

Kan noKa3HBaaT 3kcnepuMehtaabHue acosrejtoBaHHh, npa cTauaosapHOM pesaue 
paOoTu KOHBekepa aOcojiBTHoe .EBasenae MexaHaaecKO0 ohotsmh mosho paccMarpa- 
Barh KaK cyMMapHoe, pacna^aioneecs aa Hen otopoe ycpeAHeHHoe ^BBKeHae (nepe- 
Hooaoe) oo opê Heft cKopocibB KOKseitepa a oiHocaTeJibHoe KozeOaiezbHoe xaaxe- 
Hae caoTeMH, npoaoxoi!Hnee okojio aloro SBaseHHH. Ecjih cacTeuy oTc^eia 3 koh- 
Begepe ooBweoTHTb b nepeaooHbDi asaseKaeM, to b sio8 hoboS cacTeae oroneTa 
OJieMeHiw KOHBeflepa 6ysyr coBepmaTb i ozbxo KOJieSaTe.ibHHe ^BHKeKHH. B otom 
oayaae AHHawHHeoKaH. aoxeJ!b KOKBefiepa c uBywr KOHueBawa npaBoxaaa npeoSpa- 
syeTca k Bazy. noKa3aHHoay Ha pao. 1.
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Packet ^HHaMireacKHX ycMHfi... U
licose^oBaHHa coKa3HBax)t, ht o Macea pos opa siieKipoÄ3araseaK k aaoooHoro 

KOJieca Typöouy(¡yin oKa3HBaî0ï secŁisa caaSoe sanaane sa KoasöasejibHH« npouec- 
cm, so3HHKaionae B MexaHaaecKoS cacseMe, ÜoaToay npa aocipoeHKH jufBajajaec- 
KO0 CHCTeMH ÖbOIO npHHHTO, VT O 3TK S-JieueHTM XBXXytCH B nocigasHoít ycpe*E8H- 
Hoa CKOpocibB h, cae^oBaTeJiLHO, He ynaciBy*« b K&aeÖaTeJibHOM juaiesa*,
YpaBHQHHÄ ABH*eHHH MexaHHHeCKOa CKCSeMH CKpeÖKOBOro XOHBeSapa 0 ÄByMS XOH— 
qeBHMH QpHBCÄAMH HMeei BHÍ

2 32“ i «[- * \  =, 3’ i 3V 2 _  3V 3-,
— =7 " a. — rry - o b ,  — “ b< — = + bi !— _ Isf) ; < 1 )3t 3x L 3x 8t 3t 1 dt 3t -i

®3(1,2) + ^10(1,2) (03(1,2) ®y(1 ,2)1 =

* e [b 11(1,2)  (®2(1,2) ‘ ^ 3 ( 1 , 2) 1 "  ” 2 0 ^ 3 ( 1 , 2 )  '■ ® y ( 1 ,2 ) )]

®y (1,2 )  '  b 12(1,2 )  ® 3 (1 ,2 )  " S y d . a ) ’

= 6 IY(1,2) (®5(1,2) ~ ®  y ( 1 , 2) 1 + =b2 1 (1 , 2) {®3 ( 1 , 2) _ ®y(1,2)]

® 5 ( 1 )  “  b 15(1) ® y (1 > "% < 1 )> = ® [^17(1)  ® y ( 1 ) " ^ ( 1 ) ) + ^16(1)®1 (1)]  “

3V? 3V.!
- h l B I D ' V ^ d l X s r ^ ' l ^ L o ’’-

® 5 (2) "  ” l5<2) (® y(2 )_®5(2)) [ b 17(2) (®y(2)” ® 5 (2) 1 + *16(2) ®1 (2)]

3V
- b i + i Ö .  ) - ~ j  !=» ü | . t

B npHBeAöHHbcc ypaBHSHHax ö ü t h npHHHTH oÖ03HaaeHHÄt
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1 3 ‘ 1 ' 2) ‘  i y ( 1 , 2 ) '  1 4 <1' 2 > i y ( 1 ,2 ) '

, = nnC 3(1.2). r  „ -(1,2) .
15(1,2) ¿5(1,2) 16(1,2) ¿5(1,2)'

(2)

(3)
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¿5 (1 ,2 )

E

¿2(1,2)
i

fpaHH^HbEe sce ycnoBHfl Moryi óhtb onpe.ne.aeKu Ha ooHosaHHH CJieAyBmerp ana- 
.iH3a ycaoBHft pafioTH K0HBe8epa,

B 3aBH0KM0CTa ot iipe^BapHTeabKoro KaTH5tekhs TaroBoi! uena u yonosHił 3a~ 
rpy3KH b nepaoA pafioTH xoHBefiepa bo3mo*hh aeTHpe CJiyaas. paonpeneJieKHa sra- 
TjnsHoa TaroBoił aena:

1) HaljuseBHH o(5eraKiinHX seTBeSi pa6oaero oprana BHme KpHTaaecKoro. 3a Kpa- 
TaaecKoe HaTasceHue npHHKTo liHHHKajrBHoe HaTaxeHiie TaroBoro opraHa, npa koto- 
pow cyMMa cTaTn>iecKHX u HiiHaMBKeoKł!x yoHJiaa b uena He na^aeT no Hyaa hh b 
o ą h oH K3 ToaeK saMKHyToro KOHTypa. 3tot cjiyaaił dohth He BCTpeaaeTCfi b npaic- 
iHKe aKonjiyaiauHH KOHBeftepoBj

2) HaTKKeHHH o6eraiui3HX aeTBeB paóoiero oprana o npHBohhhx ycTpoScTB HHse 
KpaiHiecKoro. 3ior cjiyHaii Taioce n o m u  He BCTpeaaeTca npa sKcruiyaraaaH koh-  

BegepoB}
3) HaTHj«eHue cSeraioąeii »eTBH paSoaero oprana y pasrpysonHoił tcjiobkh 1 

(o m . pac. 1) HHace KpHTHHecKoro, a y XB00T0B0ró npHBOfla 2 - amae KpaiHHecico- 
ro. 3tot cjiynafl MoaceT BCTpeaaTbc.fi b npaKTHKe BKorayaiauna, oooSeHHO npa 
yciaHOBKe j(Byx npHBOHHbDC Ojiokob b iipasone 1 u oasoro npuBOflHoro ójioica b 
npHBOAe 2 }

. 4) HaTaxeHHe b cGeraiomeii o npnBo.n,Horo ycTpoiicTBa bstbh paóoaero oprana 
Poabine KpaiHHeCKoro y pa3rpy30HH0tt rojioBKH 1 a Mesbrne KpaTanecKoro y xbo- 
doBoro npaBo.ua 2. Stoi cnyHafS HastBojiee aacTo BeTpeaaeTCfi b npaKTHKe s k c -  

n-ayaianiiii KOHBeiiepoB.
IIpH Heo6xO,TKMOCTH .HHKaWHaeCKHe yOiMHH B MexaHKHeCKO0 CHCTSMe KOHBefiepa 

AJia ycaoBHa BKcnjiyaTamHH, onpeneMeMf« Bioptac cayaaeM, MoryT 6 h t b  cnpeneJteHH 
b oooTBeTCTBHH c MeToHHKaMK, npe^Hasnaae hhmmh zna pacaeTa ,HiiHawHaecKHX ckji 
b OAHonpaBO^Hux KOHneiiepax. ilpn stom ejiejiyeT npnHHMaTb 2 L = L a Kax,ny» 
BeTBb HByxnpHBOiiHoro KOHBeflepa paccMaipaBaTŁ Kan caMocTOHTejibHHtł oHHonpHBOir 
hhH KOHBeiłep.

BapłiaHT HaTB*eHHH TarCBOił uenn {Tpern2 c.iyaaii j npa H3M8K6RHH Haaaaa ot- 
eiesa aer»« cbóhhtos k aeTsepio.ay eayna». IIosTowy jtaHatarcecjcHe uogejia koh- 
seilepoB, paCoTa»ą}iX b T.peiŁe« h HeTsepToM ciyaaax, no cyBeossy HseHTHHHH, 
f orna rpaHHHHue ycnoBKu ónpeseaaKfrca oootHomeHHaMK
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v. * Rcp®5(2) ~ 6 A (2)

OTKJIOHeHHH OT paBHOMepHOrO ÄBHXeHHÄ 3Be3j;OBeK; 2 ) “ OTKJIOHeHHB OT paB-
HOMepnoro ABMsteHHa paöoaero opraHaj oöycjioBjieHHHe reoMeipneft 3Be3AOBeK.

Ha ocHOBaHHH aoHMnioTMqecKoro MeTofla KpHJioBa-EoroJuo6oBa 6łuih noxyaeHH 
pemeiwa cncieMH ypaBHeHHft, onHCHBaionjae KoxeÖaTejiBHHe ABHxeHHH HexaHHBeeKoä 
OHCTeMH AByxnpaBOAHoro cxpeSKOBoro KOBBeiSepa.

3t h  pereHHH iio3bojihjih pa3pa6oTaTŁ MeiOABKy onpea c x o h h b  AHHaMHaecKHX yca- 
JiHö b sxeMeHiax KOHBegepa. B c o o t b s t c t b ü h  o MeroAHKoä npesyoMaTpHBaeTc« 
onpexexeKHe coÖCTBeHHBX aacioT h $opM KoxeßaKKti OHOieMu, aMiuiHTyati xoxeöa- 
BKÄ H AHHaMHtjeCKHX CHX.

Haxe H3xara»TCÄ sTana paoaeia, npesyoMaTpHBaeMae m s t o a k k o ü .

1. OnpexexHM "taoToiy coßciBeHHux KcxeÖaHH» oxpeCxoBoro KOKseflepa:

u>, - ocKOBHäa ooSoiBeHHaa aacTOTa KOJieöaHHftj Cg, - npHBexeHHue k o 3(Jx{>h- 
UHeKThi xecTKOOTH cooTBeicTBeHHO y3Jia coeAHHeHHH TypöHHHoro Koxeca Typöo- 
My^jTH o pexyKTopoM h peAyKTopa npHBOAHoro öjiosca KOHseäepa; i^, 
npHBexesHue m o m o h t h  KHepiiHH cooTBeicTBeHHO TypöHHHoro Koxeoa Typ6oMy$TH, 
pejyKTopa h npHBoxHoro yoTpoöCTBa (3Be3Ao*iKH)f ”n (r) ” K0JtH«iec*80 npHBOx-
HHX ÖJI OK OB OOOTBSTCTBSHHO B rOJIOBHOM (r = 1) H XBOCTOBO« (r = 2) npHBOAaX| 
Ęo - xeciKOOTb pa6o<iero opraHa KOHseSepa.

SKaueHHe Eg npHHHMajcT b oootbotctbhh c paBenoTBom

^ I S R ^ t g ^ D s i n ^ L  ’ b?8RcpAl! (4)

(5)
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2. Oape^easEK coôcïBanHH© $opMH KoneOâHiig;

X1 sin^L^cp^U) Sln?ix ł Sln?i (Ł " x)] ; nPH 0 s? k! (7)

cosfl, (X-L)
h k ~2 cos L <  2L; ( 8 )

5(1) * R (9)
cp

bi8Rcpfi;
?5(2) “ " L' ( 1 0 )

W *5(1 !' n (2) - $opMbt KaaeöaüHä b p h b c â h h x  ycïpoüOTB 3Be3AoqeK eooîBei- 
osaeHHO â*k  roÆOBKoro h x b oc® ob oro o t h b o^ ob KOHBsflepa.

SHaueHH« ? 3(r¡ « ^4(r)ÄJIÄ Kaxxoro npaao^a (r = 1; 2) onpeaejijuci no
.ypaBHeœra«-

3 t r )
b !3ia)t ~ b10?

5 (r) ' ( 1 1 )

%
513iW1 ~ E 10>

4 (r) ^ 5 ( r )  !
( 1 2 )

3« AMiatHTyxa asi oKo.se SaHHfl oHCTescu

z
_ ü

3^1¿1eiHb + ^2Ä2e2Ö7

1 / 2

(13)

Hie

&  = z-iŁ, <e
a ) ?  , u 1 Li . ir?,=1 ^131 < = 1 E A.
=  0 = 1 5  Xl{ X1 - [ 1 - <1- V5 ( 2 ) V  | ] } dX; (14)
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Ł
^3 = “TT' /  | nn(T) <Rcp^4<1)“ 1) ~ ł [ \ ( 1) (Rcpfy<1)

~ O

- Rcp'n(2)<?4<2> -?5<2)>]} { X1 " [’ ~ <1-?5 < 2) Rcp> ! ] } d?; ."«>

&4 " <?4(1) * ? 5(1)) J “ (X2-l)d5; <17,
L

i2 S«2
&  = ¿ i  ^ 3 ( 1 )  " ^ 3 ( 2 ) ) + ¿*2 2  (̂ <r) “ ł,4(r)) * (nn(r) *5(r>" ^  (r) >;

r=1 (13)
L

^ 6  = |  X? { X1 -  [ 1 ~ <1 * * 3 < 2 > V  | ] } ! <1 9 >

2L
ju? = f X2 (X2-1)dx; (20)

O

A . = SLŁ«gfe-t-
-1 n (i)

( 2 1 )

rse e ^ ,  e* -  Kos$$auHeHiH pa3JtoxeHiia b pa,ą TsiŁnopa KapaKTepaciHKH ?  p e  h b k  

cooTBeTCTBeHBO %jin n o p o sraeft (i = 1) h rpyseHoit (i = 2) B eiB eft K O H B efiepaj 

c n , i j  -  K03!j)$HiiHeHT y n a c T H a  rpyaa b KOJieSaisjtLHOM npoitecee a x k  n o p o m e r o  

y w c i s a  K O H B eaepa (i -  1 ) ,  Cn  ̂1 j = 1, jy w  r p y s te n o r o  (i = 2) cn (2 ) = 0 »4_0f65>i 
q i  - npHBefleHHaa jiHHeftHaa i ł h o t h o c t b  pa Gonero oprana} i - nepe^aTonnoe h h c -  

jio  pe^yKiopa} L -  saHHa KOHBeftepa, fi -  yro.i nasuioHa KOHBeftepa.
4 ,  A M o aaty fla  A H B aM anecK oro ycH araa  b th to bo m  oprane KOHBeftepas

aft, E 
A. - P1=C* U  sin^L

. - - SM o

[Rc1 s  (2) cosPi X-cos^  (L-X)J 0 ̂  1 sS L; (22)

&2A cos|52L̂ sin|J? (X-L) npa L «  X s= 2L (23)

JŁsa HMBCTpaaHH cooiBeTciBHa 58opeTHnecKHX npe.5c1 aB.1 e Haft peaaBHoft KapiH- 
ae KOJteSaHHft aexaHHaecKoił c h o i8 mh KOHBeftepa paccMorpmt npHMep paoaeTa wrea— 
UHnecKHX ycHiaS b TaroBOft pena oKpedKOBoro Konseiiepa»

Paoaei pHHa«HaecKH.x ycasaft, pefi:oiByxaąHx Ha ca areny npoBe^eH npa cjsew*^-
5(HX ECXOAHHX ^aHHHXł

»iHHa KOHBsSepa L -= 180 mj yrojt araMona aajBH ^ » -8°} cscopocik xsEaeKB2 
KOHBeftepa v ** 1,12 ss/oj nacao npaBOitOB b KOBBeftepe » 2} « o M e m  asepuaa

psacocHoro Koaieca xyp6o*iy<iJTH = 0,25 Kr m j npaBŜ eaaałtó uom^ht
M M em zz p e ^ j K i o p a  i  *  0 , 0 6 1  s r  m $ m o m se* łsnepuHH a p a s o ^ H o rosep.
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yOTpOiiOTBa 3Be3flOaKH I, = 3,4 Kr Uf K03<JXł>HUHLeHTH XeCtKOOTB pesyKiopa 
— fi0^ = 1200 H m, a sieMeaia coejiKHeHHa c TypS0My$Topi CQ = 10 H u; opeAHHit

paAHye 3Be3flOMKB Hop = 0,19 M; K03$$HUSieHT BB3K0r0 TpeHHK pe^yKiopa
Jj-V = 14 H M 0, K03(JxJ)HUH6HT KpyTMHH Typ60My$ThI B nepHOA 3KCMyaTaiiHH

= 0,024} bkcjio npHBOAHHX SaoKos b KaacflOM npHBOfle nn = 2} npHHHMaeMKił
K03fi$HiiHeHT BRPKorO TpeHHH B COejWHeHaji Typ6oMy$TU C pe^yKIOpOM = Oj
npKBeAeHHaa JiHHeiiHaa imothoctb paSonero opraHa sJia Hesarpyscennoro KOHBe0e-
pa ql = 20 Kr/M; npKBe^eHHaa y.eciKOOTb paOonero oprana Eo = 4,9 10 H;
K034>$HUKeHra noraoaieHHH b paSoaeM oprane ajih He3arpyseHHoro KOHBeiłepa

= 0,1; nepe^aa-onnoe «hcjio pe^yKiopa ^  = 25; saBHOHMocTŁ Kos^HanemoB
oonpoTHBaeHnn ot oKopocin z a r n e m a  KOHBeiłepa b oooTBeToiBHH o .naHatara, no-
JiyaeKHLasH HITU AH YCCP, nonasaHa na pnc. 2. Pa3JioxeHne npe^oTasjiennoa ®ynK-
i;hh f1 b pa# TeiłJtopa (npn v = 1,12 m /o ) nc3Bo.nuio onpejsMTb KOsiuJjHpneH-
t h  pana

Piso . 2«

3 pacoMaTpHsaeKOM caynae kojisucctbo O.iokob e tosobhou a aaoiosou npa- 
s o .a a x  o A K n aK o so  k paB H o  “  ^ n ( 2 i  *  2 .

riooTOMy - b-,5(2)' ¿i(]>) = "l(2^ K J; “ ̂ 2 0̂M' JrPaBKeH1Ł,J 4 H
5) , IIocKoafcKy KOHseflep ae aarpysen, so &2 = I- u, caesosaTeJiŁHo, Sg=ji,.

-0,0635! e" = -0,0810; t'" = 0,4021 .

3aBHOntóocTŁ KOs^Hunenia corrpoTHBJieHHH nepeMeujera» paóonero oprana
OT CKOpOCIH aBHjKeHHB
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Ha ocHOBauHE ypaBBeJooi (4) ~ (23) c UQMoatsa @ M  b coossexcxBHis c b s x o a - 
HHMH a &k h u u k Ok a». oapeASAeKB «eoOxoAHUHe ¿yur pac«exa sKaae««« bojih«««

B 1 = 29993; 6, .= 127; to, = 15,14; <P5 (1} = 5,2632;

'f4 (1) = 5, 3254; V>3 {,, = 5, 3257; V>5 (2) = -0,89739;

V=4 <2) = 0,90625; f 3 (2) = 0,90805; “ 1 = 1560;

£  = -133,5; = -25322; £ 3 = 15100;

= -797438; = 807755; ¡X̂  = 63,7;

^  - 81999; a =. 0,00196.
Ha puc, 3a, npeAcxaBAeaK rpa$«K« ijrapMH xoAe6aH«2 paCoaero opraHa KoHBe-

Kepa (ypaBHeans (7) h (6)), a xaxxe sasacHMooTL p«c, 36, nponopuHOBaJtkaa«
A

aMBJTHiyA« AaHaMHaecxHX cha b pa6oaea opraHe -j&~ {ypaBHenHs (22) h (23)) ,
AMMniyAa AHHaMH^ecKOft c h a b , onpeAexaeMaA hs ypaBHenas (23) up« X « 330 «,

4,9 . 10' . 9,67 . 10"3 . 1,96 . 10~3 . .
2 5 ~   c~os'T ~ ~4!j---1   Sln 1' 445 = 53d0 ih)

ConooxaBaeKKe noayaeaHux pe3y«!siaxoB paoaeioB c AaaaHM« 3aMepoB, noKaaa- 
ajs, «to aacToxa xoAe6aHH0 «exaHHRecxo« CHOTeMH xoHBeBepa oi«H«aetoa ox pac- 
aeTHO« aa 4,4%, a ycxAae b xaroBax «enax - Ha 7,2%.

laxHM oCpa3 0M, nojyxeHHtie <})0pMyxK a m  onpeAeAeaa« «aoToxa codciBeHKHX 
xoae6aaa0 yaaxaBaBX napaMexpa xoaBeaspa « ae 3aa«cax ox xosi5$zsneHTa conpo- 
THBJieHH« nepeMeoieHa« pa6o«ero opraaa x rpysa (jtah) , CpnocxaBxeaae 3xcaepH- 
MeHxaAbao 3awepeHHUX AHHaMiixecxsix cha h «acxox xoxeOaHHS xcHBeBepa o hx 
pacxeTHHMH 3Ha-qeHi!s«i! noxa3BBaK« xoponyc cxoahhoctb pe3yxi>TaT0B, IIpeA«ara- 
ewbdi MexoA pacxexa A«HaMH«ecxHX cha Moxex Shtb ncnoxb30Baa a«« BbtOopa napa- 
aexpoB npHBOAOB, oSecnexaBaioniHX MHHBMajiBHHe AHHaMaxecxxa aarpyaxa aa Mexa- 
HH«ecxyio cacTSMy xoHBeSepa.

Recenzent: Doc. dr inż. Julian ZieliHski
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OBLICZENIA OBCIĄŻEŃ DYNAMICZNYCH W PRZENOŚNIKACH ZGRZEBŁOWYCH 
Z NAPÇDEM KOŃCOWYM

S t r e s z c z e n i e
W referacie rozpatrzono wahania automatyczne organu roboczego i napędów 

dwunapędowych przenośników zgarniakowych, powstających w okresie eksploata­
cji. Podano wzory obliczeniowe do określania parametrów przenośnika, zabez­
pieczających minimalne obciążenia dynamiczne przenośnika.

COMPUTING DYNAMIC LOADINGS IN PUSH-PLATE CONVEYORS 
WITH END DRIVE

S u m m a r y
The paper concerns the automatic swing of the working organ and the dri­

ves the duel-drive drag conveyors appearing in the operating period. The 
practical formulae have been given which allow determining the conveyor 
parameters minimizing the dynamic loads in the conveyor.


