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Pomocné zvedaci zarizeni za traktor
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Navrhnéte konstrukéni feSeni zvedaciho zafizeni jako pfidavného zafizeni za traktor. Zvedaci zafizeni
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ABSTRAKT

7TDWR EDNDOi VNi SUIFH VH ]DEéYi NRQVWUXNEXEH
k manipulacisPDWHU&IJQHBDFH MH HAaHQD SR P R&kdtol atrioshG
]D t]HQt MH NJ 3UIFH RBEWRDRXWMHNp @tiYHBBEHQt
SHYQRVWQtPL D NROQWUEROQOGAMWRYRXSBRWXPHQWDFt

K/Ey29E 6/29%
Traktor, manipulace ¥ D W H Uhydeilieéké YIOHF UiP W tERGRYE ]i°

ABSTRACT

This thesis deals with the design of the device carried by aitratiich will be used for
material handling. Aggregation is solved using the thtpeint hitch of the tractor. The loe
carrying capacity is 1000 kg. The thesis contains a 3D design, audiostal solution,
which is based on strength and control calculations, and technical drawings.

KEYWORDS

Tractor, material handling, hydraulic cylinder, frame, thegmint hitch
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HydraulicNp UDPHQR QHER WDNp UXMDUNGIp SWARR BQR QAV W
k manipulaci sW AaNéPL E HPHQ\ j8RXBEH RV G QCDW\GH \VODBINV QL WWHYE DQ
VWDYHEQLFWYyYj VR PREYOKRGD YHNQ FHHHOID NDEFKNROLY NC
alan,MDNR MH WR X DXWRMH iE$ 1HMGS$OHEHWV WHM bFKWY tSNR
by se nemohla ruka pohybovéi]

%DNDOSWiNIH MH ]DP HQD QD NRGWOWRGXWK® B RHER QD t]HQ
traktor NWHUp QHVSDGi PH]L Y\KUWSDXHHIPp W MERDBriv GdarhphieD t
SRGOH WHFKQLFN®FK@DUDPHWUS Y
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1 P (+/(" 628y$61le+2 67$98 32=1E1E

1.1 MANIPULACES 0$7(5,E/(0 9 =(0 ' /679E

VzhledemNH VSHFLILFNéP SRGPtQNiP YH NWHUEéFKO B YW OP/X\
FKDUDNWHUXRWNOWR XK RPBD\QLSXEDPpRIONIMYYDEHWREQQEHER
VRVWDWQtFK RGY WMdrkgdlakerRsV B RVGIIUVLWOYHP |DEH]SHpPpXMH SRK
PDWHULIOX YH Y&HFK YEUREQtFK RGY WYtRKP G/ OXampikK
podniku. .DaGi REODVW Pi VYp VSHFLILFNp SRaDGDWBW MD § D(
]S$VRE RUJIJDQL]DFH GRSUDYQERFK D PDQLSXODpPpQtFK SUDFt

B3UR YROEX GRSUDYQtKR SURVW HGNX D HaHQt daulREUDY Q'
YODVWQRVWL GRSUDYRYDQpKR PDWHULIO@LFNRMHORIO |
FKHPLFNp ELRORJLFKEp D MLQp YODVWQRVWL

1.1.1 K8629¢é 0$7(5,E/

. XVRYé& PDWHULIO REVDKXMH Y WaMWHMGNVYKR QMER GRW B E
QHER MHM WYR t MHEQRISGOUNPp P HGIPSWODFH MVRX G$OHA|
D QHMPHQ&t KPRWQRVW D SRpHW NXV$

112 S<3.6 0%$7(5,E/

7\WR PDWHUJHO\GMIRW Wt S HYDAXMtFt D S H SQUHER MO RE H\
YH IRUPRYD FtF,Kakd 408 GaRME pyilEHN

1.2 K216758.y1E &+$5%$.7(5,67,.%$ =$ E=(1E

=D t]JHQt VHz YN\LiGliNODGQtFK piVWt XFK\FHQt QD WUDN
K\GUDXOLFNé& YiOHF KiN 1D REUIJNX MH YLG 8 K\GUL
9 WiALQD WDNRYE&FK ]D t]HQt PiVG¥D SK\iG U DEO@EIE NBatery i O F H
K\GUDXOLFNé& YiOHF PH]L UiPHP D KRUQtP UDPHQHP

BRNO 2016 11
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2EUIIHHNGUDXOLFNp ]YB@ADFW IERBFRME JiY VQER\\KRpPRt UWDPHQR
4 +K\GUDXOLFNKiXiOFH

1.3 P (+/(" 32'2%1é&+ =% E=(1E

1D pHVNpP WUKX &WHR A9 \BVWEHRK\GUDXOLFNp .UD®pidcoR ]|D W
aH rdenovI]HP G OVWYt SRXatYi KODYQ Q®PDSRREQLPKD NIND N U
YLG W QD REVWERWQt MEWMEFLLFNBFKSWUXHMN [DP XMt QD O
VWDYHEQLFWYt|DNGHQMHS RODANRB Mt GHQQ

2EUIJHNODYQt Y\XaLWt K\GUDXOLFN KR QtD\WPHHIRY BIK] IV WWRDM $V R
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1.3.1 AGRORUKA AR 700

+\GUDXOLFNp UDPHQR RG ILUP\ % $*52 % H]RHiWHFR

SURYHG@WIEEK K\GUBXVANYDULDORNHI M AP X RNUXKX K\G
traktoru 'UXKi YDULDQWD MH RYOiGiQt SRPRFt HOSINWYLKRp
UR]YDG pH 7RWR ]D tJHQt MH VFKYiOHQR SR SURYR] QD ¢

2 E U KIHAGRO ruka AR 700 v praxi [5]
THFKQLFNp LARI'RUBDFH
Agregace W tERGRYé JiyY VQé V\VWpP
'POND UDPHQH 1,95+2,85m
OD[ Yé&aND Y\ORB&BbQt
NRVQRWWQS V¥ \V XIG00Wot
NRVQRVW S L PDT00¥3VXQXWt

=iY VQp |D t]JHQt VDPR]DML&"RYDFt KiN

1.3.2 H<'5%$8/,&.e 5%$0(12 TRAKTORU HRM 1,5

+\GUDXOLFNp UDPHQR RG ILUP\ =HWR U ND¥ W@ PWU CRWWD R

9 S HStQBNM®RVW MH VWHMRI]WIDK R\ BEHQt Mipb réviyy 4t R G
3 metry. [6]

BRNO 2016 13
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2 EUiJ4HRM 1,5 [6]
7HFKQLFNp LQIRUP[BIFH +50

Agregace W tERGRYé JiY VQé V\VWpP
'pOND UDPHQH 15+3m

OD[ Y&aND Y\ORABIQt

1IRVQRVW S L PLIBOOKHV X QX W't

1RVQRVW S L PDIOOKdVXQXWt

=iY VQp ]D tJHQt VDPR]DML&"RYDFEt KiN

1.3.3 H<'5%$8/,&.e 5$0(1BHRM1,5-M2/yE.

Jak X& Qi]HY QDBWRtGD t]JHQt RG YDOWLFNp ILUP\ 02/yE. N

parametry jako HRM 1,5 od firmy Zetor syste®B.YOiGiQt MH JHNDEXK@N\SRPRF:
9 S HSt@DpH >

BRNO 2016 14
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2EUIHNGUDXOLFNp UDPHQR]RG ILUP\ OROpPtN >

7HFKQLFNp LQIRUPDRMP[AS 0

Agregace W tERGRYé ]JiY VQé V\VWpP

'pOND UDPHQH 15#3m
OD[ Y&3ND Y\ORABI®Dt
1IRVQRVW S L PLIBOOKYV X QX Wt

1RVQRVW S L PDOOKgVXQXWt

=iY VQp ]D t]JHQt VDPR]DMLA"RYDFt KiN

14 T E%2'29¢é =E9 61¢é 6<67¢€0

7 tERGRY@é ]iY VS LGRXNHQON QHVHQPKR Q H.RR\QVY XIQRK R]iY"
SRGOpPKi QRUPiPz BRN X

5R]P U\ GDQp QRUPDPL VH Gi
YENRQQRVWQtFK W tG WUDNWRUS$ YL] WDE

BRNO 2016 15
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Tab.1. DWHJRULH W tERGRYéFK ]JiY VBISRGOH YENRQQRVWL PRWRL

Kategorie 9éNRQ PRWRUX SRE®OH ,62
IN Do 35
1 Do 48
2N/2 Od 30 do 92
3N/3 Od 60 do 185
4N/4 Od 110 do 350

141 R2=05< 1% 75%$.7258

Konstrukce D KODYQt piVWL VI\VWpPX MVRX YLG W QDE®EUI]N
VWDYLWHOQi SUR VSUIYRXPNS .V8 RMHRIP] I & iO@R2. SDN YLG \

2EUIHNtERGRY@ ]iY 9], WHORWRUE BEDRHQR ]YHGDFtKRHSDWHURMt
WiKODOYH®GDF{5%®FEBQt WiKOD

BRNO 2016 16
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2EUIJHNODYQt UR]P U\ W tERGRY pKR X DIGQ@HtOmR B

Tab.25R]P U\ W tERGRYpKR ]iY20038BRGOH ,62

_ Kategorie
OznD p H li]HY
I\ 1 2 4
3U$P U RWYR . >44d Y. L > 45 4G9 344
d; KRUQtKR W s{ai*?®y s{ap*?j tway*? ut vvaj“®
ODJLPIi@OND N
B: [KRUQKt?KR W V¥ a0 VVaa9| W8ia9 W84a0| XVaag
3U$P U RWYR . >A4@9 L > 4G9 L >44 L >A4A9 449
d2 GROQtKR w| t1a¥ | ttay™ tzay™® uyay w$§
Bs at ND NRXOH G uW,49| UWsa0| VWas9 VWise WA,
I, SRIWHP VW H g 359 435 505 612
od osy traktoru
Min LPiOY®BIN\Y GH
I WiKHO 50 100 125 125 125
9]GIOHQRVW
GROQtFK NI
L RG NRQFH Yé 300-375| 500-575 | 550-625| 575-675| 575-675
K tGHOH
BRNO 2016 17
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142 R2=0 5< 8 1(6(le+2 =$ E=(1E

5R]P X\QHVHQpPKR S tSODBQ]H®IY WORX R LG WabQlee Rjou i]N X
NRQNUpWQt UR]JP U\ NWHUp VH tGt VWHMQéPL QRUPDPL M

2EUIJHNODYQt UR]JP U\ QHVHQ&FK |B[8JHQt XYHGHQE&FK

Tab.35R]P U\ SUR SW SRRIGRY p\Fpxdlpil8OV730:2009]8]

010Db LiTHY Kategorie
i
IN 1 2 3 4
USSP U RWY, . .
Ds1 KRUQtKR W S{aa<| SBaa<| tWAa7| USHW4a| VW4ac
AatNBRFK\RHQ . . . . .
b, KRUQtKR W 52 min. | 52 min. | 52 min. | 52 min. 65 min.
3USP U RI\WOMIR . ,
D5 GROQtKR W tt34a6 tt3446 127246 UXKis8 WHRZia6
9]GIOHQRVW : . . . .
bs GROQtKR N 49 min. | 49 min.| 49 min. | 68 min. 68 min.
bs at ND XFK\FH{ xg® X g ° X g ° y tajf y taj?
| 9]GIOHQRVVW wvrr XZUu ztw {xw SSXAW
XFK\FHQtP X Gsay Gsay Gsaw Gsaw G saw
3 U $ Potwdru pro
JiYODpPpNX
d : . . . .
. 12 min. | 12 min. | 12 min. 12 min. 17 min.
+RUQt WiK : . . . )
UNRXOt 12 min. | 12 min. | 12 min. 17 min. 17 min.
9]GIiOHQRVW
h GROQtP D K| 300-375| 500-575| 550-625 | 575-675 | 575-675
XFK\FHQtP
BRNO 2016 18
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1.5 VOLBA TRAKTORU

Traktor je volen]D S HGSRNODGX &H NURP SRPRFQpKR ]D t]l
SQINODGHP 3UR Wraktde 00 L WAB@iKNNew Holland model T5.105. Tento
traktor disponujeG R V W D pr>eMl tHE@QIPKR/.

2 E U i 9B Holland T5.105[10]

Tab.3 7THFKQLFNp ~GDIMH WUDNWRUX

-PHQRYLWEé YENRQ PRWRUX 79/107
BUSWRN VWDQGDUGQtP K\GUD 65
.DWHJRULH ]DGQtKR Ji 2
OD[LPiOQt [YHGDFt NDSDFL\ 5420
OLQLPIiOQt KPRWQRYW EH 4250
7O0DN VWDQGDUGQtKR pHUSDG 190
ot./min.

BRNO 2016 19
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2 K216758.y1E 1E95+

=D tJHQt VH EXGH VNOIGDW ]H ]iNODGQtKR UiPX KRUQtKF
Y\EDYHQR ]YROHQé&P SRKRQHP

ZiNODGQt SDUDPHWU\

OD[LPiOQt GRVDK RG ]DGQtKR REU\V000MNR M H
7O0DN D SU$SWRN K\GUDXOLFNp NDSDG&QHoG®@AS]YROHQpPKR
1IRVQRVW S L PD[LPiOQtP Y\OR&HQt 1000 kg

MDWHULIO

Pro celou konstrukci jsou zvolen R U P D O pidRlydpeehy NWHUp MVRX E aQ G
=ZiINODGQt UiP EXGH VYD HQHF NWHUK\EXRKHR WRPRIPt P HKS
ramenem.

Pohon

Jako pohonEXGH VORXAaLW S tPRpDUé K\GURPRWRU MHKRa S
EXGRX VWDQRYHQ\ YH YESRPpWHFK

UOR&HQt K\GUDXOLFNpKR YiOFH

B3UR Y\PH]JHQt Y$OH S L XFK\FHQt K\GUDXOLFNpK® YiOF
polotovary 9QLW Qt SUSP U WUXEN\ EXGH JiYLVOé QD SUS$P UX

2EUIJIMNiIYUK XOR&AHQt K\GUDXOLFNpKR YiOFH X StV

BRNO 2016 20
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2EUIIHNiYUK XORaHQt K\GUDXOLFNpKR YiOFH X St\

UFK\FHQt KRUQtKR WiKOD WUDNWRUX

Pro S L SR MM Qithotl Raktoru jsem zvoliR K& E D Q éGRO M Y U W DtQoéyP L
SUR pHS NWHUé EXGH S LY.D HQ NH VSRGQt piVWL UiPX

2EUIIRRB tSRM XbatuHWtKR

BRNO 2016 21
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UFK\FHQt | D HGRRGQtFK WiKOHFK

3 tSRM QD VSR 6GuUQd Epleshu KOHFWDQéPL RWYRU\ SUR pHS GDQ

2EUIIBNiIYUK XFK\FHQt VSRGQtKR WiKOD

SSRMHQt UiPX D KRUQtKR UDPHQH

Pro VSRMHQt WDPHRHWWHP ]YROLO KRILLEP @ WD PM®\L NE X G R X
plechRYp SURILO\ 6SRMH®QSRPRFH PHBOL]RY

2EUIIMNiIYUK VSRMHQt UDPHQH V UiPHP

BRNO 2016 22
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UFK\FHQt KiNX

8FK\FHQt KiNX QD NRQFL KRUQtKR UDPHQH BXIGBHPRREGREQp
1D SURILO EXGRX QDYD HQ\ GY.D RKEEDQp SOHFKRYp SURI

2EUIBNiIYUK XFK\FHQt KiNX

HiN

+iN YROQ@P Bt Gmy Mdtaltrade Internationalrso. [11] +iN EXGH RWRpQé SU
manipulacisE HPHGQGHPA]SHPQRVW Qe ZZROHFKWWRYXp RFHOLO@® ( D Q

kg.

2EUII6SR]P U\ [Kiny 2]

BRNO 2016 23
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3 A1$/<7,&.e 9é32y7< 6,/29é&+ 3%$5%0(75# =% E=(1

=D t]JHQt MH SRW HED JNRQWURORYDW SURWLGY DAL p/
EH]SHPQRVWL VYIDUSPKWIHRMHKRUWPRXKR WiKOD WUDNWRU X

3.1 K,1(0$7,&.é 52=%25

=D t]JHQt MH UR]G WH®HRVDD SpMpP\HIPA MH ]iNODGQt W OH
K\GUDXOLFN@& YiOHF D KR UI&HWDOD PQO) R R QF LL RJIDRHQMDM H
UDPHQH MH FHONRY PHWU\ADS HQ@HRGHNQAP QO REHTHQt

2EUIJHN.HONRYp VFKpPD ]D t]HQt
=YROHQp SDUDPHWU\ GOH NRQVWUXNpPQtFK PRAQRVWt
F =10000 N
l;=0,61m
l,=0,65m
l3=0,45m
[,=2m

UL’?KF%(A@l? 1)

BRNO 2016 24
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. r&w
UL ?KPE&—p
ra&w

ULwwu?

F [N] PD[LPiOQt ]DWtaHQt QD NRQFL UDPHQH

l1 [m] Y]GIOHQRVW VW HGX NRXOt RG VW HGX XFK\Fl

I, [M] Y]GIOHQRVW XFK\FHQt KB UDIRG LFSIRKR O1ti QBH
sUiIPHP

I3 [m] Y]GIiOHQRVW XFK\FHQt K\GUDXOLFNpKR YiOFH
SUIPHP

14 [M] GpOND KRUQtKRANDPWI®OK D

>f@ ~KHO PH]JL KRUQtP UiPHP D K\GUDXOLFNéP StV

SUR VLORYé YéSRpHW SRXALMLGUMHK®QRRBEBXAWI@HF FKXDPRD!
podporou narameni5SHDNpQt VIERBXGR X WHMWQEPH. MDNR Y

2EUIIBNMHGQRGX&HQp VFKpPD ]D tJHQt
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3.2 Vé32y(7 5($.y1E&+ 6,/
9éSRpHW EXGH SURYHGHQ SRVWXSQéP XYRO RYiQtP MHGQ

3.21 H251E 5%0(12

2EUIJIMBYROQ Qt KRWQtKR UDPHQ

5RYQLFH VWDWLFNp URYQRYiK\

ALt (,eE ¢® ...*U LT (2)
A Lt (L,iE ,®e<e UF (L (3)
A syl (,®7;® s<e U F { ®TH (4)

3R Y\MiG HQt D GRVD]HQt GR W HFK URY:QLF R W HFK QH]Q
Fox= - 31120 N
Fpy= - 34444 N

Fe= 54257 N

Fox [N] VtOD X VSRMH UiPX V UDPHQHP YH VP UX [
Foy [N] VtOD X VSRMH UiPX V UDPHQHP YH VP UX \

Fe[N] VtOD X XFK\FHQt K\GUDXOLFNpKR YiOFH

3.2.2 REO

9H YéESRpWX UHDNpPpQtFK VEOHDNRNQRRLMMHPM BRIR® BXD PHQH
MH VWHRd Qi SWIYREt SRG VWHMQéP ~KOHP

FE:FC
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2EUIJ20BYROQ Qt UiPX

5RYQLFH VWDWLFNp URYQRYIiK\

A v Lr (Oé F (»é F (1/2éF (1/4® ) U Lr (5)
A WL r (oi F (1/2i F (1/4® o (e U Lr (6)
A selr (e ®HE (,® ... < PE; E (4e®gH 1 (7)

3R Y\MiG HQt D GRVD]JHQt GR W HFK YARKQLF R W HFK QH]Q
Fa= 33160 N
Fa, = 10000 N

Fex= 33159 N

FaxIN] Vt@OEROQtFK WiK @M K WX DINWR U X
Fay[N] Vt@G ROQtFK WiKOYHIFKPWUILD NW R U X
Fex[N] VtOD X XFK\FHQt KRUQtKR WiKOD WUDNWRUX
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3.3 K5,7,&.E 0E67%$

3U$SE K RK\ERWenkiRsemG OBBPRFt SURJUD P XJde DppRzeH 0
JQiI]JRUQ Q& ShoiEotk EH]

2EUI M990 2K\ERYé PRPHA WOt

-DN O]H YLG WI1IQPHREKRIYJEX PtVWD MVRX X K\GUDXObFNpKR
WiKOD WUDNWRUX

34 O+<%29¢é 020(17
SUR YESRpHW QHMY WidtKR RK\ERYpKR PRPHQWX SRXAaLML

l'eaosl (®N (8)
Momax[Nmm] PD[LPiOQt RK\ERYé& PRPHQW
F [N] VtOD
r [mm] UDPHQR VtO\
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341 H251E 5%0(12
NHY Wat RK\ER ¢ édleRrBrPHXQWFK\FHQt K\GUDXOLFNpKR YiOFH

l'eacedl (®gH H, >0117 9)
| gapeal srrrr®trrr Fvwy

| gapeal svaws® 011

F [N] PD[LPiOQt IDWtaHQt

Momax+ [NmMm] PD[LPIiOQt RK\ERY@nRPHQW QD

I3 [mm] Y]GIOHQRVW K\GURK@énFNpKR YiOFH
l4 [mm] GpOND UDPHQH

3.42 REO

1D UiIPXNRIBVWDQWQt RKYFER YXEF P\RPIDO VK\GUD X QERNPKAt Y
KRUQtKR WiKOD WUDNWRUX 9HOLNRVW RK\ERYpKR PRPHQ

| caosel (®&Z>0117? (10)
| gapael Srrrr@rrr

| gaosel tr &r 011

F [N] PD[LPiOQt |DWtaHQt
Momaxr[NMm] PD[LPiOQt RK\ERYé PRPHQW QD UiPX
l4[mm] GpOND UDPHQH

SRURYRDQUPiOQtKR RK\ERYpKR PRPHQW®tX\8R &PK\FH@IND QtF
K\GUDXOLF NpKR YYQDFH

/E1/4L F(1/2é®6H (11)
l gy,LUSStI®&WT

/E1/4L trat s® 011
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Fox [N] UHDNpQt VtOD YH VSRML UDPHQH V UiPHP
Moc [Nmm] PD[LPIiOQt RK\ERYé PRPHQW QD UiPX X K\GUD X
l;[mm] Y]GIOHQRVW XFK\FHQt K\GUDXOLFNpKR YiOFH

SRURYRDQUPIOQtKR RKV\ERYpKR PRPHQWX\8R &P K\ FUHHDINK R WK,
WiKOD WUWDRYWRUX

le,L Fle® 3 B, F (,® ...° | ®EA i, (12)
g, Lusst®trrr Fxsr Fwvtw® . wWw®trrr FXsrF xwr

/e, Ltrat s& oll

Fox[N] reDNpQt VtOD YH VUSRHA UDPHQH V
Fe[N] UHDNpQt VtOD RG K\GUDXOLFNpKR YiOFH
>f@ ~KHO PH]L KRUQtP UiPHP D K\GUDXOLFN&P StV
Mog [Nmm] PD[LPiOQt RK\ERYé& PRPHQW QD UiPX X KRUQtK
1 [m] Y]GIiOHQRVW VW HGX NRXOt RG VW HGX XFK\FI
I, [m] Y]GIOHQRVW XFK\FHQt K\GUDXOLFNpRRPYiOFH
4 [M] Y&aND UiPX
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4 P(912671E 9é632y(7

41 V2/%$ 352),/# =9('$&E+2 =$ E=(1E

Profily jsem zvolil X]DY HQp VRE RpYM@INRYpKR SUSURMP.QUIFOHG XMt

Volil jsem profily z P D W 4l 8BE5I2H dle EN 10219-1 od firmy Ferona a.s. [12].

2EUiIJ228R]P U\ SUBILOX >

90ODVWQRVWL PDWRUQDDRBIQ-WHIDNp MDNR

Rem= 355 MPa
Rum= 470 MPa

Rem [MPa] PLQLPiOQt PHYINGXPQpKR PDWHULiOX
R [MPa] PLQLPm&@eévnostV YD RYDQpKR PDWHULiOX

B3UR XUpHQt SURILOS$ |D t]JHQt SRXALML URYQLFL SUR RK\EF

& Lo Q @ae (13)
b[MPa] RK\ERYp QDS Wt
Mo [Nmm] OK\ERY& PRPHQW
Wo [mm?] PRGXO SWByhd]X Y
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Z rovnice (13 Y\MiG tP PR G X@ySuW$ Za M6 pak GRVDERPLPiOQt RK\ER'Y
moment. UPDWHULiO XS& R -VAV D W L F N phypDje/udeReYio @t =Y150 MPa
[13].

411 REO

IHMY Wat RPA(\ERYé PIR\WP QW QDF KNPEKQt K\G UMD XMIURN KRR WYi K
traktoruMomaxr= 20 AC® Nmm.

9pp L BR2IEAY ) 7o (14)

lua

9eeL su@uari Il 7

Lov[MPa] GRYROHQpP RK\ERYp QDS Wt
Momaxgr[NMm] PD[LPiOQt RK\ERYB PRPX QW
Wor[mm?] PRGXO SWBYHHKRY Qt pi\pW bbardfiky

-HOLNR& UiP EXGRX WYR LW SURILO\ EXGH PRGXO SU:
z rovnice (11).

.
Opesad —22341 77 (15)

su@usr’

Oesad- n

e mad xxxy&r'll 7

Wor[mm?] PRGXO SWBYHHKRY Qt pi\pkty ebairBriky
Worz oJ[mm”] PRGXO S WBybd pxo j¢den profil

3UR KRUQt piVW UiRaaldgR @l FBrorRELsOIE [ [ NWHUé Pi PRG
SU$ P]XAC mm’,

Wo; = 79,31480° mn?
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Pro sSSRGQt piVjed WORKAILSRMMOD NNWRUX YROtP SURILO [
PRGXO SIMBIBAXmm’.

Wo, = 141,93 A0 mn?

2EUI]BBN9EVOHGQI NRQVWUXNFH UiPX

4.1.2 RAMENO
IHMY Wat RK\ERYEé PRWIthANl@,EﬁO@ND{WHQL

9p L2283 79 (16)
lUa

9a s s va ws®

EA SWr

9easl sruuasr’Il 7

Lov[MPa] GRYROHQpP RK\ERYp QDS Wt
Momax+ [NmMm] PD[LPiOQt RK\ERYé PRPHQW QD KRUQtP UDPHC
Won [mm?] PRGXO S WByhd fxmaha
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Pro ramenoY RO tP SkatlbguXirfny Ferona a.s. [12] 160 [ NWHUé Pi PRGXO S
125,15A0° mn?’.

Wo3 = 125,1580° mn?

42 V2/%$ +<'5$8/,&.e+2 9E/&(
+\GURPRWRU EXGHFEBW2RLY i QW O R Mbthic@ (® D ]

9ROtP MHGQRpL @@Qrémstor BdRffprdyUH§drolider. eu s.r.o. [[14

2EUI]HM4B tPRpDUé K\BYRPRWRU

Parametry hydromotoru [14]:

3U$SP U StVWX 63 mm
3U$P U StVWQLFB8 mm
Zdvih 400 mm
3U$SP U RN 35 mm
=iYLW SUR S tSRMR2KIIFGLFH

SBURYR]Qt WODN 250 bar
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.RQWUROD K\GUDXOLFNpKR YiOFH

6tOD K\GUDXO LIFNHPHKRODIi GUR YBI@QUIEP DVOBINEOH Y ESR RWE XW
VigB 54257 N.3URYR]Qt WODN XGiYDQé YEUREFHPUWEDRRBRUX
K\GUDXOLENHKRBDXIDFiOQt SURYR]Qt WODN OB RBRGXtB U
WODNHP WUDNWRUX D SU$P UHP StVWX PP

.

' LL ®5>07 (17)

e ®F
(L et %00

(Lsiet

~

i L W{ttZO

FV ° FEy

pr tSURYR]Qt WODN WUDNWRUX
FE+VtOD S$\EREIF({ VX O R 8AdO34BTWW X
Fv +PD[LPiOQt VtOD NWHURX GRNidH K\GUDXOLFNé& YiOHF Y

Sy +tSORFKD StVWX K\GUDXOLFNpKR YiOFH

9]S UQi VWDE LORBVDPiO QM H OXXKWO LAY EUREFHP
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2EUII2Z3MLQLPiOQt D PD[LPiOQ}iYEYRRWDPP PQH FYLKX StVV

OD[LPiIiOQt D PLQLPiIOQt |GYLK RG NRQFH R,/MNnetr8.R |HP EXGH

43 K21752/% y(3#

YyHS\ SUR S LSRNH@MWIPMNMZRGENCE5s ptWO Q&P R]QDpHQtP
[15]

Rey = 330 MPa

Rny = 640 MPa

poy= 105 MPa

Rey [MPa] PH] NOX]X PDWHULIOX pHSX

Ry [MPa] mez pevn&/ WL PDWHULIOX pHSX

poy [MPa] GRYROHQé& WODN YH VMBXRY&FK SORFKIiFK
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431 K21752/$ y(3# 1$ '2/1E&+ TE+/(&+

1D VW LKRYp QDPiKiQt

(csad §(LE G >07? (18)

(oc54d- ¥UUSXrEsrrrid

(c5ad- UVXUW

Rovnice (18 SOD W& [BHUR X VSRG Qoo MW \NKIDO SRORYLpPpQt

(0 LE2 >07 (19)

5. L—= | 67 (20)

5, Lwyvdl ©

poLf >/2="? (21)
s

iolL yusy

' wy &v X

ToLurdw/2=

lygol ravywWs#4> f7? (22)

iyggl r&vyyRIUT

il/zggl_ S{réls f
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Go L4 >F? (23)

G Ls{ra’vs

' urdw

Go L x§{

% H]S HPpQRYhWuUje.

Fa [N] PD[LPiOQt VtOD S$VREtFt QD GROQtFK WiKOHF
Sy s[mm2] SUS$ H] YHINRX Ot
2 s[MPa] VPA\NRYp RPBSXWRXOt
255 [MPa] GRYROHQpP VP \NRDW HLLOLS Ot pH S X
Kys VRXPLQLWHO EH]SHPQRVWL pHSX X NRXOt

Na RWODpHQt

é2 —
L L, >/2=7 (24)

syusy

L I'ty@r

L Lutay /2=
105 MPa- 32,07MPa

Fa [N] PD[LPiOQt VtOD S$VREtFt QD NRXOtFK
dys[mm] SU$P U pHSX X NRXOt

ta[mm] 4t MIDHFKX X NRXOt

pa [Mpa] VWI\NRY& WODN pHSX X NRXOt
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432 K21752/$ y(38 8 +251E+2 7E+/$

1D VW LKRYp QDPiKiQt

(,aLuusw

5, L—= #l 62 (25)
& ®vO

5))

! Vv

S Lvwa{ll ©

1o L{ﬁﬁ >[2="? (26)
. I_uusw{

Lo SV waig

ToLyuur/2=

lygol rWy®W#4> f? (27)

‘|1/299L rﬁ\/y@]ur

i1/299L S{ré/S f

G, L4 >F? (28)

G»Ls{r,évs

' y WA r

G, L tar

% H]S H R eRyhavuje.

Fex[N] VtOD S$VREtFt QD KRUQt WIiKOR WUDNWRUX
Sys [Mm2] SU$ H] PEKFK\FHQt KRUQtKR WiKOD
4 [MPa] VP\NRYp QDHSSWKRUQtKR WiKOD WUDNWRUX
3s5 [MPa] GRYROHQp VP\NRRDW HIOLS Ot pH S X
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Kye VRXPLQLWHO EB]SHPQRVWL pHSX

1D RWODpPHQt

L»LX%Q >/2=" (29)

3
’

uusw({
tv@&tr

L, L

L, L x{&z /2=

105 MPa- 69,08MPa

dyg [mm] SUSPHIKSOFK\FHQt KRUQtKR WiKOD WUDNWRU X
ts [mm] 4t ND SOHFKX XFK\FHQt KRUQtKR WiKOD WUDN
ps [MPa] VWI\NRY& WODN pHSX XFK\FHQt KRUQtKR WiKOI

433 K21752/$ y(38 8 +E.8

1D VW LKRYp QDPIiKiQt

(aLsrrrr0

54 L—2 bl 62 (30)

e ®rb

5,A|— »

54Lusaxll ©

AL >/2=7 (31)

I
)

srrrr
usw X

A
Taluszul/2=

lygol ravyws#4> f7? (32)
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‘|1/299L rﬁ\/y@]ur

i1/299L S{ré/S f

Gi LHH>F? (33)

' Uuszu

Ga L wz

% H ]S H b Q&Ryhwvuje.

Fu [N] PD[LPiOQt ]DWtaHQt KiNX
Sy [mMm2] SU$ H] pHSX KiNX
2 [MPa] VPA\NRYp RBSXWH KiN X
3ss [MPa] GRYROHQpP VP\NRYp QDS Wt PDWHULIOX pHSX
Ky VRXPLQLWHO EHJINXpQRVWL pHSX

1D RWODpPHQt

LAfo@lg >/2=7 (34)

srrrr
tr ® w

Li Lsrr/2=
105 MPa+ 100MPa

dy [mm] SU$SP U pHSX X KiNX
ty [mm] at NléchuuKiNX
pu [MPa] VWINRYé& WODN pHSX KiNX

434 K21752/$ y(3# +<'5%$8/,&.e+2 9E/&(

ZG$YRGX &t N\ SURILO$ QD KODYQtP UiPX D &baXhnéut@UD XO
vyrobit. 9ROtP NUXKRYRX W\p WD&HQRX ]D W% X’ WMQ P HRBXGRIX
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Y\YUWGQU\ SUR ]JiYODpN2EYBUSRPEUI]WNoH MH VKRGKE V SL
K\GUDXOLFMNpXR W6@REFH >

2EUI]26OWHUQDWLYD pHSX

2EUIJANH&EHQt pHSX X K\GUDXOLFNpKR YiOFH

MDWHULIO WG45H1.0503)

PU$SP U W\pHd=35mm

90O0DVWQRVW[L5IPDWHULIOX
Ret= 305 MPa
Rt =580 MPa

PoTt = 85 MPa
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Ret[MPa] PH] NOX]X PWWHULIOX
Rt [MPa] mez pevn WL P DWYWBIL i O X
pot [MPa] GRYROHQé WODN YH VW\NRY&FK SORFKIiFK W\{

1D VW LKRYp QDPiKiQt

(s, L Wwvtw9 L (,

5 41 L—=C $l 62 (35)

5’ A 1 L

54 L {xt&sll ©

1 Ap Lf’"ji >/[2="7 (36)
. WVtwy
LA ST s
lygol r&Wyw®#4> f? (37)

‘|1/289L rﬁ\/y@]rw

lygol sYyW{ f

Gar L= >F? (38)

% H]S H B.GRyhIVUje.
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Fe, Fe [N] PD[LPiOQt |DWtaHQt K\GUDXOLFNpKR YiOFH

Sy [MmM2] SU$ H] PHKS6UDXOLFNpPKR YiOFH

2nv [MPa] VPANRYp POSIBUDXOLFNpKR YiOFH

345 [MPa] GRYROHQpP VP \NRDW HIDLDPOKAFUIHKOLFENpPKR YiOl
Ky VRXPLQLWHO EH]SHPQRVWL pHSX K\GUDXOLFEN

Na RW O DXp B QAW X

LA-,-5LX’1C‘®1@ >/2=7 (39)
wvtwy
Lais L W&l
Lajs L vuaix /2=
85 MPa -+ 43MPa
d v [mm] SUSP UupStS MW X
thve [mm] 4t NNDND X StVWX
Puvi [MPa] VWI\NRY& WODN X StVWX
1D RWOOBHWQLFH
LA.|.6LX’1C6®1Q;_ >12=7 (40)
wvtwy
Late L@
Lajg L WY /2=
85 MPa -« 52MPa
dy+o[mm] SU$P U pHSX X StVWQLFH
thvz [mm] At NRDND X StVWQLFH
Prv2 [MPa] VW\NRYé WODN X StVWQLFH
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435 K21752/$ y(38 8 6325€08 6 5$0(1(0

3UREO®POW R X pH S X VEMM QHEAMMERNIES.AY H S WIRIW RidHBHP X StV W X

2EUi]J28NH&HQt pHSX X VSRMHQt UiPX V UDPHQHP

1D VW LKRYp QDPiKiQt

(oL §(3eE (5, >07?

(,L¥:Fusstr®E :Ruvvv$
(, L vxvtrO

R _®.X_A 69

5, L—2 ¥l ©

e W
L
Vv

5; L {xt&sll ©

i L& >/2=7
| | A

vxvtr
{xt&s

Ty Lvzaw/2=

(41)

(42)

(43)
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lygol ravyw#4> f7? (44)
i1/289L r&/y@lrw

lygol sy d{ f

VA

sy {

Gi L vzaw

G L uaw

% H ]S H BeRYWuje.

Fo[N] PD[LPiOQt ]DWt&HQt YH VSRML UDPHQH V UiPH
Sys[mm2] SU$ H]spdeSPOPHQH V UiPHP

3s[MPa] VP\NRYp RPBSXWRMH UDPHQH V UiPHP

845 [MPa] GRYROHQp VP\RBWi QDPofPWEBNQH V UiPHP

Kys VRXPLQLWHO EH]SHPQRVWL pHSX VSRMH UDPF

1D RWODpPHQt

A

vXVvtr
uwee r

L Lsxavz/2=

85 MPa+ 17 MPa

dy s[mm] SUS$P U spdieS X
ths [mm] at Mubky u spoje
ps[MPa] VW\NIBKYNeSRMH UDPHQH V UiPHP
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4.4 K21752/% 69%5#
6YD RYiQt EXGH UHDOL]JRYIQR PHWRGRX 0,*v FNHOURQIQp

DWPRVIp H -DNR VYD RYDFRNFOD BQR34ERAXEE 48 QW i WV
G3Sil. [17]

Rep = 460 MPa

Rmp = 530 MPa

Rep [MPa] PH] NOX]X VYD RYDFtKR GUiWX

Rumo [MPa] PH] SHYQRVWL VYD RYDFtKR GUiWX

4.4.1 KONTROLASVARU UCHYCE 1E +251E+2 7E+/$ =E9 68 75%$.7258

8FK\FHQt MH YRKKED@gpKRa budleaYD HQRNROD NRXWRE &P VY
VSRGQt piVRQWURO X EXSRPRFR WIESRPWX SRGEH y61

2EUIIZ9BFK\FHQ't ERGX

54858®
i1 QRc

i; L $/2=7 (47)

L sasv&usw{
"L S5Te b@Et @I

i;Lsvds /2=
=YROtPH YRXPLQLWIK O EHEPSGIH GRMRIOHQpP QDS Wt ]iNODG Q!
é%L% >/2=7 (48)

R uww
€y, L_t
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&,Lsywr/2=

Ty, eek U ®L>/2=7 (49)
Teek TEWSYWVT

i1/23eé|7. sudu/2=

Bsv3 * 2
[ S HYRGRYé& VRXpLDHsVHO VYDURYpKR
2[MPa] VPANRYp QDBVWRDPR Svudd H]X V
zs [mm] Y&aND NRXWRYpKR VYDUX
l3sv[mm] FHONRYi GpOND VYDUX
Rem [MPa] PLQLPiOQt PH] NOX]X ]JiNODGQtKR PDWHULiIiOX
b [MPa] GRYROHQpP QDS Wt ][iNODGQtKR PDWHULiIOX
3sv3[MPa] GRYROHQpP QDS Wt VYDUX

442 K21752/$ 69%$58 '2/1E $ +251E yEG67E 5E08

VWRPWR PtVW QDVWiYi PD[L RQQt 2R ROERME KoRrBlal Ut
SURYiGRPRFt REHF Qp] ProfiBRIG2Y D HQ GRNROD N RX\DR X&RA V
sH MHG@VWHMQp SURILOA SRROBMN LDPRIPVRERERYEP PRPHQWH|

 585® &piaA _
g L—6®:i®,ﬁ®zo >/2=7 (50)

oL SASV&Tr &r
Tt T &sr&r&tr

e Lsvi{ /2=

4®|1/2|_ rébly@éll/z>/2=7 (51)

dgil T8y YWY XT

dgivl tX Wt /2=
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G LoA SF9 (52)
A

% H ]S H p QWhowije

Momaxk[NmMm] PD[LPiOQt RK\ERYBD RRPX QW

2[MPa] VPANRYp QDBWYPR SUS$ H]X VYDUX

Z [mm] Y&éaND NRXWRYpKR VYDUX

br[mm] 4t ND pWYHUFRYp WUXEN\

hr [mm] Y&3aND pWYHUFRYp WUXEN\

Resp[MPa] PLQLPiOQt PH] NOX]X VYD RYDFtKR PDWHULiIO)
Rep [MPa] PH] NOX]X VYD RYDFtKR PDWHULiOX

ks [MPa] EH]SHPQRVW VYDUX
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ZE9 5

ZE9 5

&tOHP EDNDOi VNp SUIFH ENO NRQVWUXN p Qza@akidd KN B/RHRJIDF (
bude ORXARWO NP JHP G OVNPMDSRGCGRARFQtN S PDRMHALLSX AP
'iOH E\OR FtOHP SRGORALW QiYUK SHYQRVW QtWVH PD SNRX@ I\X
WDNRYp PDWHULIO\ D SURILO\ NWHUp MVRXPESAURYBRU\
SRPRFt SURJUDPX $XWRGHVN ,QYHQWRU 3URIHVVLRQDO

.RQWUROQt YéSRpHW |DKUQRYDO |JHMPpQD Yé&SRb®tW MH
SR X & pragtdému MaFoDem byl vykresh SUSE K YEVOHGQ&FK YQLW QtFK
momentu. PWp MVHP PD[LPiOQt RK\ERYé& PRPHQW VSRpPtwWDO

8 SHYQRVWQ YR n¥ EIS[R PAMMX QSRR DW PRI SREBP FHRRLW Y
SURILO UiPX D KRU®DIOR tB DN\PUHRINHX S U RvelemKIRaIranIRKD WR R O D
Yic® tak, abyE\OD VSRpPtWiQD QHMY Wit PREBRXFLWIQXWIR O HA
traktoru. LiVOHGRYDOD NRQWUROD Y&HFKS [HRMUDINRWRIDYYp HDQ k
E\O\ SRX&LW\ QRUPRODSPRYBQBHPHBRX D K\GQ DKM NPRER [
SRX&WQé pHS X S LSRMHQt K\GUDXO L raM@ni€R. YNI@IF H5 X ¥ IS\W
alternatva VSRGRE QRUPDOLWRK D&H QDPpMRVYFtFK MVRX Y\YUW:i(
-DNR SRVOHGQt ENO\ INRQWURORYiQ\ VYDU\YRUWERMHIXt K
profLO$ UiPX
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at ND pWYHUFRYp WUXEN\ KRUQt piVWL

SU$SP U pHS$ X GROQtFK WiKHO

SU$P U pHSX X XFK\FHQt KRUQtKR WiK(
SU$SP U pHSX KiNX

SU$P U pHSX X StVWX D StVWQLFH

SU$P U pHSX X VSRMH

]JDWtaHQt SRGOH ]DGIiQt

PD[LPiOQt B WRHHQAP WiKOH

PD[LPiOQt [DWtaHQt QD GROQtFK WiKOI
VtOD QD NRXOtFK YH VP UX |

VtOD QD NRXOtFK YH VP UX \
PD[LPiOQt |DWtaHQt XFK\FHQt KRUQtKR
VtOD X XFK\FHQt KRUQtKR WiKOD WUDN
PD[LPiOQt |DWtaHQt K\GUDXOLFNpKR Y
PD[LPiOQt [DWtaHQt YH VSRML UDPHQH
VtOD YH VSRWIPHMDYHQP WX |

VtOD YH VSRWIPHMYHQHP WX \
PD[LPiOQt [DWtaHQt K\GUDXOLFNpKR Y
VtOD YH VSRHAG UDRGIQAHN¥P YiOFHP YH
PD[LPiOQt |DWtaHQt KiNX

PD[LPiOQt VIOD NWHURX GRNidH K\GU|
Y&@aND pWYHUFRYp WUXEN\ KRUQt piVW
VRXPLQLWHO EH]SHPQRVWL pHSS$ X NR.
VRXPLQLWHO EH]SHPQRVWL pHSX XFK\I
VRXPLQLWHOp BBXSKINXRVW
VRXPLQLWHOp BBEPSSHIIEOMENpPKR YiOFH
VRXPLQLWHOVEB]BHPBRYVWROQt D KRUC
VRXPLQLWHOp EBASRIMERMWPHQH V UiPHI
Y]GIiOHQRVW NRXOt RG XFK\FHQt KRUQ
Y]GIiOHQRVW XFK\FHQt StUWPKMRG VSRM
Y]GIiOHQRVW XFK\FHQt StVW(@PLHMH RG V:
GpOND KRUQtKR UDPHQH D Y@aND UiPX
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GpOND VYDUX X XFK\FHQt KRUQtKR Wik
RK\ERYé PRPHQW

PD[LPiOQt RK\ERYé PRPHQW

PD[LPiOQt RK\ERYé PRPHQW QD KRUQ'tF
PD[LPiOQt RK\ERYé PRPHQW QD UiPX
VWINRYEHWRO MO GROQtFK WiKOHFK
VWINRYEHWRO XFK\FHQt KRUQtKR WiKOD
GRYRWHO@&AN YH VWA\NRYéFK SORFKIiFK p
GRYROHQé WODN YH VWA\NRYéFK SORF}
VWINRYé WODN pHSX KiNX

VWI\NRYé WODN X StVWX

VWI\NRYé WODN X StVWQLFH

VWI\NRYé WODN X VSRMH UDPHQH V UiF
SURYR]Qt WODN WUDNWRUX

UDPHQR VtO\

me] NOX]X PDWHULIiOX pHSX

PH] NOX]X VYD RYDFtKR PDWHULIOX
PLQLPiOQt PH] NOX]XDWYHU ROXQ pKR
PLQLPiIiOQt PH] NOX]X VYD RYDFtKR PD\
mez kluzuPDWHULIOX pHSX

PH] SHYQRVWL PDWHULIOX pHS$

PH] SHYQRVWL VYD RYDFtKR PDWHULIC
PLQLPiOQt PH] SHYQRVWL VYD RYDQpK
me] SHYQRVWL PDWHULIOX pHSX
SORFKD StVWX K\GUDXOLFNpKR YIiOFH
SU$ H] pHSX X GROQtFK WiKHO

SU$ H] pHSX XFK\FHQt KRUQtKR WiKOD
SU$ H] pHSX KiNX

SU$ H] HHESBD XOLFNpKR YiOFH

SU$ H] $8IBMH UDPHQH V UiPHP

at ND SOHFKX X GROQtFK WiKHO

at ND SOHFKX X XFK\FHQt KRUQtKR WiK
at ND SOHFKX X KiNX
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at ND WUXEN\ X VSRMH UDPHQH V UIiPH
at ND RND X StVWwWX

at ND RND X StVWQLFH

PRGXO SU$ H]X Y RK\IEX

PRGXO SUBKMEX JYROHQpPKR SURILOX K|
PRGXO SUBKMEX YYROHQYE R GQtRH LN\OXL L
PRGXO SUBKMEX YYROHOQrpeRaSURILO X
PRGXO S By Ja¥mana

PRGXO SUBKNEX XRUQt piVWL UiPX SUR
PRGXO S Whyhd pXo j¢éden profil

YEAND VYDUX X XFK\FHQt KRUQtKR WiK
YéEAND VYDUX PH]JL GROQt D KRUQt piV\
~KHO PH]JL UDPHQHP D K\GUDXOLFNEéFK
S HYRGQt VRXpPpLQLWHO VYDURYpKR VS
GRYROHQpPp QDS Wt [INODGQtKR PDWHU
GRYROHQpP RK\ERYp QDS Wt SURILOS$
RK\ERYp QDS Wt

VPANRYp QDBVWPR SU$ H]X VYDUX X XF
VP\NRYp QDS Wt pHS$ X NRXOt
VP\NRYp QDS Wt pHSX XFK\FHQt KRUQ'|
VPA\NRYp RBSXWKIN X

VPA\NRYp PBS$SWt K\GUDXOLFNpKR YiOFF
VP\NRYp QD SSWIXWSRMH UDPHQH V UIP
GRYROHQp VP WRDW HILOLSOXtpHSX K WiPR
GRYROHQpP VP WHRDW HUOLSOXtpHS$ X WUTL
GRYROHQpPp QDS Wt VYDUX X XFK\FHQt ¥
VP\NRYp QDBVWPKF SU$ H]X VYDUX PH]L
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