PROJEKT TEHNOLO KOG PROCESA VRATILA
REDUKTORA

Vukeli , Boris

Master's thesis / Diplomski rad

2024

Degree Grantor / Ustanova koja je dodijelila akademsWnivesgity afi stupar
Rijeka, Faculty of Engineering / Sveu iliate u Rijeci, Tehni ki fakultet

Permanent link / Trajna phbhttpszfucmnsk.hr/urn:nbn:hr:190:873568

Rights / PrAtteabution 4.0 Internafiorealovanje 4.0 me unarodna

Download date / Datum pre 20242789

Repository /| Repozitorij:

Repository of the University of Rijeka, Faculty of
Engineering

UN (] 2siaxa aopar

Z i r. n 5 k. h r DIGITALNI AKADEMSKI ARHIVI I REPOZITORILII



https://urn.nsk.hr/urn:nbn:hr:190:873568
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://repository.riteh.uniri.hr
https://repository.riteh.uniri.hr
https://zir.nsk.hr/islandora/object/riteh:4352
https://www.unirepository.svkri.uniri.hr/islandora/object/riteh:4352
https://dabar.srce.hr/islandora/object/riteh:4352

69(8y,/,a75,-(&,
7(+1,y.,)$.8/7(7
Diplomski VY H X p L O Ls&@pastvaW X G L M

'LS OR RN\DNGL

352-(.77(+12/24.2*3528&(6®5%$7,/$
5('8.725$%

SLMHNMLMHpPDQM %RULV 9XNHOLU



69(8y,/,a75,-(&,
7(+1,y.,)$.8/7(7
Diplomski VY H X p L O Ls&@pastvaW X G L M

'LS OR RN\DNGL

352-(.77(+12/24.2*352&(6®5%$7,/$
5('8.725$%

0H QWSRIUGIW F0 O D GHHQ L Q L i

.RPHQWRU GRF ,GWRWRYLDYLG

SLMHND VLMHpPDQM %RULV 9XNHOLU



69(8y,/,a7d5,-(&,
7(+1,y.,)$.8/7(7

Diplomski VY H X p L O Ls&@jastvaW X G L M

,=-$93

SUHPD pODQNX SUDYLOQLN®L RO GR\GORP VINPVSHL WO AX DY U A
VYHXpLOLAQLK VWXGLMD LIMDYOMXMHP GD VDP VDPRVWDOQR

GU VF OODGHQNRFHIRQWRUWD GRF GU prdna zadatk@iadao@®R NR Y L i
R & X RORBD

%RULV 9XNHOLU




=$+9%/9%

=DKYDOMXMHPSVIRIP HGQUW RBX 00D G S QN QIHAHTRR XN QD MX ]I
UD]JJRYRULPD VWUXpQLP VDYMHWLPD L SRPRiUL SULOLNRP

=DKYDOWEKKNRMRRPAQWRUX GRFYLGEWRFRYREWLPLNVMPXMHWLPD
UD]XPLMISRMHOMEFUISMO-MHQMX WLMHNRP SLVDQMD RYRJ GLS

1DNDMWX O+ NSRS P R MRREM. WDH R WIHFERONRU R G L WIH @ MNVFRKEVLY R M R P
SRGUAMNWRFPLMHOR PRMH VWXGLUDQMH YMHURYD-YID&DPHQH
9D P



B0 2 ettt ettt ee ettt et ettt ettt e ettt eereer e
T(HL2/28.5 S LB/, m B iooreeeeeeeeeeeeeeeee e e et eee e et e e ree e s s s s s s s eennd
$QDOL]D V NRQVWUXNELMV.NRJ.V.WDMDOLAWD...........
$QDOL]D V WHKQR.ORANRJ.VW.DMD.O.LAWD. oo,

ODW H UL MDD LJU.D G oo seeses e sreees s enenens
2'$%,5 8/S=12% 087 (5, 285/Fmmerireereeeeeeeeeeeeeeeeeeeseseesee s eseeeesese e
3267$9/-$1-( .21&(37$ 7(+12/28.2* 352&(6%$.2.%.5F (oevrreren.,
7JHRUHWVNL WDNW..SURLLY.RGQMH..oooooooereoeeeeeeeeeeeesenens

6758.785,5%81-( 7(+12/24.2* 352&(6% ,=5%$'( 95$7,/$ 5(.8.725%
5$=5%'$ 7(+12/2a.2* 352&(6% ,=5%$'( 95%$7,/$ 5('8.7.25%...
7HKQRORANL SDUDPHW.UL.L.YUHPHQD e,
2 S HUD FELMDiootoeeeeeeeeeeeeeeeeeeeee et
2 S HUD FELMDiooeoeeeeeeeeeee ettt
2SHUDF+MDDGD XQXWDUQMH.J.R}XEOMHQM.D........
2SHUDF+M®GXNFLMVNR NDOMHQMH..]DGDQH.SRY.UALQH
2SHUDF£BEWXEH QM H... VW UD.QD.. Yoereeeeeeeeeeeeeeeeeeeeee
2SHUDF£BEWXEH QM H... VW UD.QD.. S
T(+12/28.8 "2.80 (178 & . mBeiiieeeeeieeeeeeeeeeeeeeeeeee e
6,08/$&,-$ 2%5%'( 8 352*5$08 0$67.(5&F0criiirererccrerrrnnnn,
3ULSUHPD ' PRGHOD ]D REUD.GX..X..0DV.W.HUED.P.X.
L JUDGD VLPXODELMH oo
2SHUDFESMWDY R VW.HIDQMH oot
2SHUDF£GIDXJIR VW HID.QMH. .o,

8VSRUHGED XNXSQRJ YUHPHQD RSHUDFLMD GRELYHQLF
TRUP X O R D et et



B 810 0 B 5 Serrrereeeeeee ettt et eee et e ettt ettt et
T A X N A 1= OO STTS
323,68 B/ 1o Bttt e ettt ee et



892

7THKQROBRBHW G VAIRUGM DY BG Q RANRM NREL U HXWNDRPBIR P M H Q X
REOLND GLPHQ]JLMD VWDQMD SRYUALQH L VWIRWRMRD YWDNRIW
JRWRYRJ SURL]YRGD > @ 7LMHNRP WHKQRORRWRIBSKRWF H \
OLMH & B QRALP IREE@NGH D M PHMMIFEHOR DY VB RMHNWLUDQMH W
SURFHVD REXKYDUD MNRIEORORENXM DD OLX & D QORFIU W D W i DE
SROXSURL]YRGD RGUHYLYDQMH WRND $NR© M\DHVAHRORQ DI
REURGM DM PHWRIBADU DIRIVIPBGLRHK QROBRRRWIL VH L]YRGL QDN
MHGQRP UDGQRP PMHVWX X MHG Q RY DWR/KR] \BDIVCCHRELRING N B
DNW L YRORYRMER BWDN O RS RGLS O R RADNGRRL N D HDHVS H U D B KMIEB'W L

V W U R SMIDHBARW U] IBIE]Q DYGHD WH. G DX VDRI ROILp L QINRE8 DD KW MH Y
GNISURL]YRGQMD RGYLMD VYDNRGQHYQR

8 SUY BR MWD R YUHWMYQ D O 5\ V P\W8LS B M H NWH K QRYGBDRFRWH P D

]JDGDQRP QDFUWX JRWRYRJ SURL]Y RMD RVMSKNDENDR IXBVE TIDRS U |
PDW HW HMBHOAMMK NW X ULUDWL RSHUD FR $HU D WNISIDMVEERY /D M/ VAHD U
DODWLPD WBH@DBP iADVH R G D EWVDWWALM SBRINID®IGIH 2 B SHHIGD AL N H
YUHPHQD WUDMRSMWDDER M H G.L SRINHH (EHU@EKH WOKREBRERDH Q W D F L
RSHUDFLMVNL OLVWRYL SRSIDSUWRURRBYMXDODWD LWG ¢

8 GUXJRP GLMHOX UDGD SULND]DW (iH VH VLPXODFLMD RE!L
ODVWHWBYRVHWMFD®PODW ]D UDpXQDOQR SURMHNWLUDQMH
SULMHQRY SRGDWDND ]D L]JUDGX QD VW URN®ID & DNRW RRUD ] O
JUDQDPD LQGXVWULMH 1D/NUDRXQ H HRPDSSUHR L]JQY SREHQHRI D Y D
IOHNVLEUBQR\RE QRDW\WDYDRGME N X UH QWQ@R ¥WXQ D

1D NUDMX RYRJ UDGD DQDOL]JLUDW UH VH UH]XOWBWW X3P X (
NODVLPQRIQBORMRB NWHKIDROVER NR WY DAWH WHGXN W R U



7(+12/2a.% $1%$/,=%

$QDOLID V NRQVWUXNFLMVNRJ VWDMDOL&WD
SUHJOHGRP FUWHAaD XWYUYyHQR MH NDNR MH WHKQLpPpNL LV
SRWUHEQH LQIRUPDFLMH ]D SURL]JYRGQMX $QDOL]RP VH XW

GHWDOMD L NRWD |]D VWYDUDQMH M D\RMH VOLH\HH @ L S DHKG\P
RVLIJXUDYDMX IXQNFLRQDOQRVW GLMHOD NDR &WR VX NYDC
AWR VH NYDOLWHWH SRYU&SLQH WLpH QD]QDpHGR WMXiRQWNS
KUDSDIYRYWIL 1 D IVOR RMWRGUD yHRRY VA LDW X S QKVZHDRS B YHRW W
SRVWRMNRRNRULUDQLK SRYUALQD 'R]YROMHDQ S RRE®WFW XS D
RIXEOMBORXPOQDVWDYNX 7DEOLFD

7TDEOBBRGDFL R GRVMHGLPD

$33 412 [0
= o
te g . |2o0z7 |
BYS HY 2
$120mE ot
+ 0,043

(o]
1
@ 429,5 hio ~0 160

A Q
#1430 mE [Theke-
$95 y7 +0,035

Q0

7TDEOIBRIGDFL ]D RfXEOMHQMH

PODACI ZA OZUBLJENJE -DIN5480
© Modul B ” 4 B
Broj zub; Z 22
__Qi;{)gﬁv promjer o 88
Pamade profila xm 43
.-"_'c‘i/w(r](;ﬁ'f kot & 30° |

Mjera izmedu .,,.,fl',;,x'co Mi 802‘-“?(5 + obd

Pra n"y'er va 1' aka Om 7




$QDOL]D V WHWOQRORAEN WD

.DNR QH SRVWRMH ]DKWMHYL ]D ELOR NDNYX VSHELMDOQX
VH SRVWLUL NODVLpPpQLP QDpPLQLPD RGQRVQR YUVWDPD VW

x WRNDUHQMH

x JORGDQMH

x EX&AHQMH

X XUH]JLYDQMH QDYRMD

2EOLN L]UDRWD FQRMR WHALHQRP L M BIQF L O L QHGill RIDQ R W RE M Q N DR
VIRGY LWIHDKMRORANLRVRRDWMNONBRPWH QD NRG KNRRIDREE L B BRIV \
JOR GIRYNVD O L PREW\DWGBIPMDNR EL VH GRELOH WUDAHQH NDUD

ODWHULMDO LJUDGH
8 QDFUWX MH QD]QDpHQR NDNR MH P®BRERK M@ DLE N Do KDQRNGE(
QHOHJLUDQLK LOL QLVNROHJLUDQLK NRQVWUXNFLMVNLK pF
f&SRWRIAIRYDUDMXUX JUDQLFX UD]Y ODpHZINDD V NXODLL@X [pH
VDGUAak XJOMLND NRML XWMHpH.QOMHMUIKHRPY X/ H DNID\OWIR ¥
SRWSXQLMD PDUWHQI]LWQD PLNURVWUXNWXUD SR SUHVMHN



2'$%,5 8/$=12* 0$7(5,-$/$
ALSND NDR XOD]QL SR O X®WRHHDRE R PMKRMPDURGHAN MH PDW |

NRML WUHBEDRVELQRWRLOR GXBHWRDDMHAHILL JURGHFELMVNL W
YUHPHQD

2ZWNLYDN MH VNXSOMD YDULMDQWD XOD]J]QRJ PDWHULMDOD

.RG YUDWLOD UHGXNWRUD QDFUW X 3ULORJREMH RR WGLCAW H
VWYDUQRVWL MNRUUYUXWIDREG®NWYB YDGED QL G RADMEHDGEW B (BVRLGKORFYLH ]
RIXEOM'HQMH 7DEOLFD

AWR VH WLPpH GLPHQ]LMD R G OWSRY N IV @G DRIGM HBID RABIYFDX S L
WWI)DGDOMH VYD QHNRWHYUD GD JDREMMHIN D H JRIRGIIHQ St
RERMDQ 9DQMVND VNRAHQMD VH L]JYRGH VD f GRN VH XQX

7TDEOLRPYROMHQD RGVWXSDQMD RGOMHYND

Dozvoljena odstupanja - HRN. M.A1.410 A
B od 0-30 £1.,9
od 30-50 +2.0
od 50-80 N +2.1 o
T 0d80-120 123
B od 120-180 25
od IR()-.{SU‘ +2.7 = |
| 0d250315 | +2.9 i




3267%$9/-$1-( .21&(37% 7(+12/2a.2* 352&(€
20%5%"(

7THRUHWVNL WDNW SURL]JYRGQMH

SULMH VDPRYWWRPNMWNDOLUDQMD RSHUDFLMD L]JERUD DODW
LIUDpXQDWL RULMHQWDFLMVNR SURVMHpPQR YULMHPH L]JUD(

, JUDPpXQRP RODNADYDPR L]JERU SURL]YRGQH RSUHPH UDVSR
V FLOMHP |DGRYROMDYDQMD NYDOLWHWH L JRGLAQMH NROI

THRUHWVNL WDNW L]J]UDpXLQDYD VH SUHPD L]JUD]X

L— SED
LN

JGMH MHDV.SRORALYL JRGLAQML NDSDFLWHW SURL]JYRGQH R
M+*tJRGLAQMD NROLPLQD JRWRYLK SURL]J]YRGD NRMH WU

5DVSRORALYL JRGLAQML NDSDFLWHW RSUHPH

O=PE
- L @0@@> 2
JGMH MH
x GtEURM UDGQLK GDQD X JRGLQL
X Vt EURM VPMHQD X MHGQRP GDQX
X KtYULMHPH WUDMDQMD MHGQH VPMHQH
X DtNRHILFLMHQW LVNRULVWLYRVWL SURL]YRGQRJ NDSDF

SUHWSRVWDYOMDPR

x Gt UDGQLK GDQD

x Vt VPMHQD GQHYQR

x Kt VDWL VPMHQD

x Dz L] SRVWRMHULK OLWHUDWXUD

8YUAWDYDMXiUL YULMHGQRVWL GRELYDPR UDVSRORALYL JR(



o f —«<

- L QROEL txwl & @ w N uxuy;—“r

*RGLAQMD NROLPpLQD YUDWLOD UHGXNWRUD L]JQRVL NRP

6DGD PRAHPR L]UDpXQDWL L WHRUHWVNL WDNW SURL]YRGQ

6 L L—"Y 14 u0=PEW@IEIGKI
TEN S YUY



6758.785,5$1-(7(+12/24.2* 352&(6%,=5%$"(
95$7,/$ 5('8.725$%

Broj Vrsta Skica operacije Alatni stroj
operacije| operacije (radrlo)
mjesto
3RSUH
X]GXa
10 Tokarenje
+grubo, CNC
_?inob tokarilica
% XaH
Urez.
navoja
sRsUH b A
20 Tokarenje | : % I — tokarilica
+grubo, / I
fino /////////////%




lzrada N TN \
unutarnjeg T CNC
30 ozubljenja gi \ gd\éf';ll_lna
§\\\ ubilica
-
/I
B R Jﬁ |
% |
| Stroj za
40 Kaljenje L Pz B indukcij;ko
| kaljenje
% | %
50 % UXalk Univerzalnal

brusilica




60

% U X &H
Poliranje




5$=5%$'$ 7(+12/2a.2* 352&(p$5$'( 95%$7,/$

5('8.725%$

8 RYRP SRJODYOMX UDJUDGLW iiH VH N& B PHEMWQ/DHIQQ R O IB\
iH VMDND RSHUDFLMD SR GNRWHLOPLDS Ui i QIEDA] WOLKDDOYABWDL Q L U D Q I
NRULAWHQD R SIHPIINWDECEOWUDWEE 2YDM LYHK@R YRDNW.L O DRE
VDVWRMRSHURBLMD VWURMQH REUDGH WH RSHUDFLMH ]DYL

THKQRORANL SDUDPHWUL L YUHPHQD

SULMWRNRP NRMHJ VWURM L]RG & BRWEMWYR B MM OQWH MU RMQ |
L GHILQLUDQR MH LJUD]RP

Bl RsE Rg=ce?
*GMH MH
WtrtVWURMQR UDGQR YULMHPH

WstVWURMQR SRPRUQR YULMHPH L]YU&EDUWIPQ M B QARHP R UR)G K L IFX
LIPMHQD DODWD LWG

QULMHPH UH]DQMD LOL VWURMQR UDGQR YULMHPH MH RQR
UDpXQD VH SUHPD L]UD]X

: 4.1.2
I T @12

*GMH MH
ltEURM SUROD]D

/| tKkRG DODWD >PP@

V SRVPIVIR N BYMHR RN U @ HYPR 6 DQ @
Q+EU]LQD YUWQMH >PLQ

+RG DODWD UDpPpXQDPR NDR

LHEHEK>. ? (4.1.3)



*GMH MH
@+tGXOMLQD XOD]D DODWD >PP@
G GXOMLQD ]D K YUWDWDNDOLPW @ L
QtGXOMLQD L]OD]D DODWD >PP@

%URM RNUHWDMD QD SRpHWNX SUROD]D

L3R s, (4.1.4)
Broj okretaja na kraju prolaza:
. SIrrr@Rry - (o250 (4.1.5)

*GMH MH
¥+EU]LQD UH]DQMD >P PLQ@
' $SURPMHU L WRNDNSHSRF®MHU DODWD NRG JORGDQMD L |



2SHUDFLMD
x 7TRNDUHQMER pLVWR
5DGQR PTRMVWWR REUDGQ®&6ERQWDU

60LNOA& WRNDWEUDGQ@E6BRA QX U
7THKQLPpNH NDYINWHULVWLNH

Hod po xosi 406 mm
Hod poz-osi 851 mm
Stezna glava 525 mm
Maksimaln promjer ezanja 406 mm
Provrt vretena 58 mm
Nosivost stola 1361 kg
Maksimalna snaga 15 KS
Broj okretaja 6000 o/min

'LPHQ]JLMH VWURMD G [ 343x160x217 cm

Maksimalan broj alata na revolveru 12 kom
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Zahvat 20: Odraditi kontroludimenzija

Kontrolirati svaki deseti izradak.
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A ) List: 1
, POPIS Naziv dijela: VRATILO Broj
7(+1,y.,)8%.8/7(7 5.5l ALATA REDUKTORA nacrta: [istova:
4
Broj Stezni alat Rezni alat Mijerni alat
oper.
P Naziv Oznaka Naziv Oznaka Naziv | Oznaka
stezna
glava s . CoroTurn Prime CP
3 Hainbuch B£Top 5H]QD S( B1216D-M7-4425
bHON
(meke)
Coroturn Prime 107
SHIQD SQ soMT 12 04 1PR4425
Svrdio Sandvik CoroDrill 870
10 203020-PM-4334
Svrdio SandvikCoroDirill 860.%
0330017A1-GMX1BM
Sandvik CoroTap T300

Navojno svrdlo

XM102AA-M4-C110

Navojno svrdlo

Iscar TPS MF22X1.5M




7(+1,y., )$.8/7(7 | POPIS Naziv dijela: VRATILO Broj List: 2
RIJEKA ALATA REDUKTORA nacrta: :
Listova: 4
_ Stezni alat Rezni alat Mjerni alat
Broj
Oper. Naziv Oznaka Naziv Oznaka Naziv Oznaka
stezna
gla%/a S Hainbuch B+ Rezna CoroTurn Prime CPB1216D
bHON Top SORDL -M7-4425
(meke)
Rezna Coroturn Prime 107
SORpL| SCMT 12 04 12PR-4425
Rezna CNMG 12 04 08XM
SORDL 4425
20 Rezna CoroCut 12 N123H2
SORDL Q475R0 1125
Svrdio Sandvik CoroDrill 860.4
0800-:025A0-GM
N WNT SE.N,00.60°
8sXaw C.WN
Sandvik CoroChuck 930
Svrdlo

-140-P-08-088




. POPIS Naziv dijela: VRATILO . _ List: 3
7(+1,y., )$.8/7(7 5,-( ALATA REDUKTORA Broj nacrta: '
Listova: 4
Broj Stezni alat Rezni alat Mjerni alat
oper. Naziv Oznaka Naziv Oznaka Naziv Oznaka
Navoino svrdlo Sandvik CoroTap 200
) T200-PM101JAMS P1PM
Glodalo Sandvik CoroDrill 880
D4500L-40-03
Glodalo Sandvik CoroBore BR20
56CC09FC4
Mahr Marcal
SRPLPQN 16 ER (0150
mijerilo
20 mm)
*UDQLPpQ Hoffman Group
kontrolni trn Gutchrom H7 45
*UDQLpQ Hoffman Group
kontrolni trn Gutchrom H7 95
Standardni vijak M8
Standardni vijak M8
M22x1,56H,
IDYRMQL Go/NoGo
KINEX




. POPIS Naziv dijela: VRATILO . _ List: 4
7(+1,y., )$.8/7(7 5,-(.1 ALATA REDUKTORA Broj nacrta: '
Listova: 4
Broj Stezni alat Rezni alat Mjerni alat
oper. Naziv Oznaka Naziv Oznaka Naziv Oznaka
stezna glava s
pHOM Hainbuch B £Top
(meke)
30 3URWX]XS
Mikrometar Diatest MK- ZM7
stezna glava s
pbHOM Hainbuch B £Top
(meke)
50 Brusno kolo Winterthur 3M 95A
200x20x50,8 180L6V601W
Mikrometar Mahr MICROMAR 40 W)}
(100-200 mm)
stezna glava s
pbHOM Hainbuch B £Top
(meke)
60 Brusno kolo Winterthur 3M 95A
200x20x50,8 180L6V601W
Mikrometar Mahr MICROMAR 40 W)}
(100-200mm)




7(+1,y., )$.8/7(7 5, -

(.% POPIS STROJEVA

Naziv stroja:

7THKQLPNH NDUDNWH

CNC tokarski obradni centar HAAST-10

Hod po Xosi: 406 mm
Hod po Zosi: 851 mm
Stezna glava: 525 mm
Maksimalnipromjer rezanja: 406 mm
Provrt vretena: 58 mm
Nosivost stola: 1361 kg
Maksimalna snaga: 15 KS
Broj okretaja: 6000 o/min
Dimenzije stroja: 343x160x217 cm
Maks. broj alata na revolveru: 12 kom

&1& RGYDOQD GXELOLFD A
VBG"

ODNV SRVPLPpQD EU]LQYN
Raspon broja prolaza: @00 prolaza7min
Maks. promjer obratka: 1000 mm
Maks. visina obratka: 450 mm
Modul: do 8,5 mm
Hod Z-osi: 700 mm
Maks. masa obratka: 1995 kg
Masa stroja: 16400 kg

Stroj zaindukcijsko kaljenje:
ELDEC MIND XL 1500

Maks. promjer obratka: 600 mm
Maks. duljina obratka: 1300 mm

Maks. masa obratka: 200 kg
SRVPLpQD EU]ILQD ; <
mm/min

Generator:225 kW

%UXVLOLFD A6WXGH

Snaga glavnog vretena: 6 kW
Maks. broj okretaja: 2110 min
Maks. promjer brusnog kola: 500 mm
ODNV aLULQD EUXVQR
Maks. promjer obratka: 449 mm




Ulazni materijal

Kiv | W

X 8611

d ,E/ </ & <h>d d

~ POPIS ,
WIAE“]vel W OPERACIJ) Komada: L!st: 1
d Eul | W 5000/god k'Sto"ai
Oblik: ODLJEVAK Naziv dijela: Vratilo reduktora
Ju vi]i W L1614 10| Broj nacrta:
Operacija tpz [Min :
i :?adionipczg ] b [min/kom] OPIS OPERACIJE
Stroj
10 | 45 £ 36
Strojna obrada ’ Obraditi prema operacijskom listwroj 10
Tokarski obradni centar HAASF10
20 | 45 15
Strojna obrada Obraditi prema operacijskom listu broj 24
Tokarski obradni centar HAASF10
.30 30 22,85
Stromg obrada —4 Obraditi prema operacijskom listu broj 3¢
E } Aov pnl]o] ¢ }uEvV
VBG"
40 0 3.68

Strojna obrada

Strojza indukcijsko kaljenje:
ELDEC MIND XL 1500

Obraditi prema operacijskom listu broj 44

50 30 582
Strojna obrada ’ Obraditi prema operacijskom listu broj 5¢
Epe]o] cdp E M
50 30 6.76
Strojna obrada ’ Obraditi prema operacijskom listu broj 64
Epue]o] crdp E AN
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ODVWHUFDP MMDMSBIRM@WGMLK VRIWYHUVNLK SDNHWD ]D UD
SURL]YRGQMRP &$' &$0 QD VYMHWVNRM UD]JLQL *ODYQD \
VWURMQH REUWQLpPNH SURFHVH NDR &WR VX WRNDUHQN
ODVWHUFDPD NRULVQLN LPD PRJXUQRVW GHILQLUDWL UD]O
QDpPLQ SULpYUAILYDQMD DODWH QDpLQH REUDGH L GUXJH
FLMHORJ SURFHVD REUDGH

,DNR VPR YHi VSRPHQXOL RSiiH SUHGQRVWL &$' &$0 VXVWDY
REUDGH MH VSRVREQRVW SUHGYLYyDQMD SRWHQFLMDOQLK
YDA&QR MHU VX SRVOMHGLFH WDNYLK KWGOMHYD HH ¥ IRY DOMX N
UDpXQDOQH WHKQRORJLMH GDQDV MH PRJXiUH ]JQDWQR ROTC
VLPXODFLMD

.RQDpQL FLOM VLPXODFLMH REUDGH MH SRVWL]DQMH RSWLI
SRGDWDND NRML VH PRJX NRULVWLWL ]D XSUDYOMDQMH
SRVHEDQ SURJUDPVNL DODW NRML ISNHR@RXROSVRLE/DXVS\UD Y [0 WIL
VWURMD SRIRGWIDNO@RR*MH QDSRPHQXWL GD SRVWSURFHVR
SRMHGLQL VWURM L XSUDYOMDpPNX MHGLQLFX &WR ]QDpL G

8 NRQWHNVWX RYRJIQDDWGWYDBDNF@FWEULDLENODBDHFILMRWUHEH ]I
SURL]YRGQMWRBHWBOHMQR XOD]LWL X SUREGHPDW&NX VWQR
EXGXuL GD MH WR VSHFLILpDQ SURFHV NRML ]DKWLMHYD
SRMHGLQL VOXpDM

BULSUHPD ' PRGHOD |]D REUDGX X ODVWHUFDP?>

3UYL NRUDN SULOLNRP L]JUDGH VLPXODFLMH QDMpH&UH MH

ODVWHUFDP VXpHOMD QD NRMHP VH RGUHyXMX GRGDFL ]D

QDUHEPI) VARUPDPVF QDPMHAWD NRRUGLQDWQL VXVIWDY X R

SULND]XMX QD p+\@RRGBIENR R UBGLQ D VOD®R L Y XC\DNQY P MHGQDND
XpLWDQRJ LJUDWND =DWR RGDELUHPR RSFLMX A:&63



6OLNIDUWLFD 7UDQ DRPULHF

6OLNDPGDELUWRPOIH NRRUGLQDWQRJ VXVWDYD

SULMH SRpHWND REUDXHQSREREMHR QWAMUBMWND URWLUDQH R
WHIQD WX NRROBDOMHKGRGDWDN ]D REUDGX NRWD QN B VXWRIPRP RW
RIQDpHQ SURNIOYRIBRDWNRpPDQYRPR MRNRRWED GRGDWDN ]D RI



60OLNBULND] L] YODpPpHQMD SUHVMHND QDUHGERP 7

60OLN®LURYDF R]QDpHQ VLYRP ERMRP

1DNRQ WRJD ELUD VH VWURM QD NRMHP UH V®D ¥ K & DWW LAPE U |
VH RGDEWWH SRAWR QLMH RGDEUDQ QLWL MHGDQ VWURM \
RSFIWMD XOW



6OLNDGDELU VWURMD ]D REUDGX

,GXU0L NRUDN MH RGDELOBWRENRWHYWSER S URMSIHLMRPGDELURP C
RGDELJUURSHUWLHYV

6OLN®OWRFN 6HWXS



3RG RSBURRBH WNGLOHL UHSNMRRBHIMMHDR GDEUDQD JHRPHWULMD
TXWBYRLOBWND

60O0LNDPGDELU JHRPHWULMH ]D 6WRFN 6HWXS



1DNRQ WRJD VH SRGHabYD PMHVWR L QDpLQ VWH]DQMD L]JU|
LIERUQLNX 6WRFN 6HWKZXF M ADIBR|PDHNIWPLEHNVU D

6OLNDPGDELUDQMH SRVWDYNL QDpLQD VWH]DQM

60LNIRQDpPQL L]JJOHG VWHJIJQXWRJ LJUDWND



,JUDGD VLPXODFLMH

,JUDGD VLPXOBBHRMREIMW SHIJHPD SUHWKRGQR UD]JUDYHQRF
VLPXODFLMH ELW UH QD SUYD GYD VWH]DQMD QD &1& WRND
GD RGUHYHQL SRVWXSFL VWURMQH REUDGH SRSXW GXEO
GRVWXSXXWDU SURJUDPVNRJ SDNHWD ODVWHUFDP

8 RSLVX LI UDGH VLPXODFLMH |]DKYDWL X RSHUDFLMDPD ELV
UDJUDYyLYDQMX RSHUDFLMD 3RVHEQD SDaQMD ELW UH XVP|
DQDOL]LUDWL VWURMQR YULMHPSRMHDQW DV LQWIIPF LAWHRQ R k&
VWH]IDQMD SULQFLS UDGD L SRVWXSFL NRML VH SULPMHQN
GHWDOML NUDWNR L]JORALWL

2SHUDF+MDYR VWH]DQMH

=DKYDW DWMIUDEYQR PP

8 SUYRP VWH]DQMX SURFHV REUDGH |D.YYRPAURN M H 3K DWORY
SURYRGL VH RGPDK QD NRQDPQX GLPHQ]JLMX X MHGQRP SUF
NRMH WUHED ]JDGRYROMLWL =D pA BB QXRUIDIUWHX@MH QIR U LV \

3RG NDUWLFRP 7RROSDWK SDUDPHWHUV RGUHYyXMX VH SDL
SRVPDN EU]LQX UH]IDQMD L PDNVLPDOQX EU]JLQX YUWQMH J
QDYHGHQL X UDJUDGL RSHUDFLMDUDM MG BRW MDQ R VMRXK) F
VOLFL

SRG NDWAWWWEHRPDUDPPR¥WHRR/ SUHFL]LUDWL GXELQX UH]IDQMD

SURODI]D ]D ILQX L JUXEX REUDGX SXW XODVND L LIODVND LC
]D RYDM ]DKYDW SURYRGL X MHGQRP SUROD]X SRWWLAaXuL
PP .DR a@&4WR MH RSLVDQR X DQDOLWLpPpNRP UDJUDYLYDQMX
YULMHGQRVWL RG PP NDNR EL VH RVLJXUDOD SUHFL]JQRV



6OLNDGDELU DODRBUD GH JDPIDKYDW RSHUDFLMD

60OLNDPGDELU SDUDPHWDUD REUDGH NRG ]DKYDWD

SURYMHUD |DKYDWD X ODVWHUFDPX VHoPIR RS KIROVED M YL YD OI
7TRROSDWKYVX



6OLNIXQNFLMD %DFNSORW

7DNRYHU VH PRAaH NYAPULMWHPWML]D KNVDWROMWRP LVWRP IXQNFLMR

x 6WURMQR YULMHPH |[DKYDWW GRELYHQR VLPXODFLMRP \
X $QDOLWLPNL LIUDpXQRWRWWURMQR YULMHPH W

6OLNDPSHUDFEMDP XODFLMD ]DKYDWD X] VWURMQR



=DKYDWOWXUQRIWREMB U

9IDQMVNR NRQWXUQR WRNDUHQMRIX LEVRGR N6 DI\RPR IND R DXU E
]DKYDW X

6OLNDGDELU DODWD L UHALPRSREADIFGN DD |DKYDW

3RG NDUWLFRP 7RROSDWK SDUDPHWHUV RGUHYyXMX VH SDL
SRVPDN EU]LQX UH]IDQMD L PDNVLPDOQX EU]JLQX YUWQMH J



SRG NDUSRFE® UDPHVWIRAWPR SUHFL]LUDWL GXELQX UH]DQM
EURM SURQIX]D JWXEX REUDGX SXW XODVND L L]ODVND DOD

6OLNDPGDELU SDUDPHWDUD R RSH&D NRMD |DKYDWD

AP YWDVWURMQR YU GNRERM HRORYWRHMRP WH VH GRELYD

X 6WURMQR YULMHPH ]JDKYDWbD GRELYHQR VLPXODFLMRP
X $QDOLWLpPNL LJUDpXQRWR VWURMQR YULMHPH W



60OLNDSHUDFEMDP XODFLMD ]DKYDWD X] VWURMQR



=DKYDWOWXUQRIWREMB U

9IDQMVNR NRQWXUQR WRNDUHQMRIX LEVRGR N6 DI\RPR IND R DXU E
]DKYDW X

6OLNDGDELU DODWD L UHALPRSREADIFGN DD |DKYDW



60OLNDPGDELU SDUDPHWDUD R RSN NRMD]DKYDWD



,apLWDYD VH VWURMQR YULMHPH |DKYDWD GRELYHQR WRP |

X 6WURMQR YULMHPH ]DKYDWP GRELYHQR VLPXODFLMRP
X $QDOLWLpPNL LIJUDpXQRWRVVWURMQR YULMHPH W

6OLNDSHUDFEMDP XODFLMD |DKYDWD X] VWURMQR



=DKYDWQWXUQRMMWFRNDU

9IDQMVNR NRQWXUQR WRNDUHQMH UMKRIGR. V6 DS\WRPR IND R DXU E
]DKYDW X

6OLNDGDELU DODWD L UHALPRSREADIFGN DD |DKYDW

3RG NDUWLFRP 7RROSDWK SDUDPHWHUV RGUHYyXMX VH SDL
SRVPDN EU]LQX UH]IDQMD L PDNVLPDOQX EU]JLQX YUWQMH J



SRG NDUWOQAREBUWDPHWREAMPR SUHFL]LUDWL GXELQX UH]DQM
EURM SUROD]D ]D ILQX SXW XODVND L LIODVND DODWD L V

60OLNDGDELU SDUDPHWDUD REUDGH NRG ]DKYDWD



ORAHLABHLWDWL L VWURMQR YULMHPH ]DKYDWD WRP LVWRP

X 6WURMQR YULMHPH ]DKYDWWP GRELYHQR VLPXODFLMRP
X $QDOLWLPNL LIJUDpXQRWRWWURMQR YULMHPH W

6OLNDPSHUDFEMDP XODFLMD |DKYDWD X] VWURMQR



=DKYDWQW XU QRIMRR DU

9IDQMVNR NRQWXUQR WRNDUHQMH UMKRIGR. V6 DS\WRPR IND R DXU E
]DKYDW X

6OLNDGDELU DODWD L UHALPRSREADIFGN DD |DKYDW



ORAHLABHLWDWL L VWURMQR YULMHPH ]DKYDWD WRP LVWRP

X 6WURMQR YULMHPH ]DKYDWP GRELYHQR VLPXODFLMRP
X $QDOLWLpPNL LIJUDpXQRWR VWURMQR YULMHPH W

60OLNDSHUDFEMDP XODFLMD |DKYDWD X] VWURMQR



=DKYDW ‘TRIRPULWL

=D XQXWDUQWRNDGKAGR NRULVWL VH GUXS5RDIKDM RWVH Wh
VOMHGHUL SDUDPHWUL

6OLNDGDELU DODWD L UHALPD REUDGH ]D |DKYDW



SRG NDUSRFE® UDPHVWIRAWPR SUHFL]LUDWL GXELQX UH]DQM
EURM SUROD]D ]D ILQX L JUXEXRBBUWDGX WXWXRDVND L L]O

60OLNDGDELU SDUDPHWDUD REUDGH NRG ]DKYDWD



7DNRYHU VH PRAH LapLWDWL L VWURMQR YULMHPH ]DKYDWTEC

X 6WURMQR YULMHPH ]DKYDWWP GRELYHQR VLPXODFLMRP
X $QDOLWLpPNL LIJUDpXQRWR VWURMQR YULMHPH W

6OLNDPSHUDFEMDP XODFLMD |DKYDWD X] VWURMQR



=DKYDWL\W IRKUWPP

%XaHQMH SURYUWD VH RGUD®®MMHS R PRREI B SR FUKHSEMHRDWPHH W
VOMHGHuUL SDUDPHWUL

6OLNDGDELU DODWD L UHALPD REUDGH ]D |DKYDW



SRG NDWBWWRERPtQRISRGGEMELUH VH GXELQD EX3EGR M SEUW R MW
KBDODWD

6OLNDPGDELU SDUDPHWDUD EXaAaHQMD NRG |DKYDWD



7DNRYHU VH PRAH LapLWDWL L VWURMQR YULMHPH ]DKYDWTEC

X 6WURMQR YULMHPH ]DKYDWWP GRELYHQR VLPXODFLMRP
X $QDOLWLPNL LIJUDpXQRWRWWURMQR YULMHPH W

6OLNODULMHPH GRELYH® RDKXYBPX\O D FR#&HRUWPD FLMD



=DKYDMWKALWL SWPRYUW

%XaHQMH SURYUWD VH RGUD®®MMHS R PRREI B SR FUKHSEMHRDWPHH W
VOMHGHuUL SDUDPHWUL

6OLNDGDELU DODWD L UHALPD REUDGH ]D |DKYDW



SRG NDWBWWRERPtQRISRGGEMELUH VH GXELQD EX&GdHQMD SURYUW
KRG DODWD

6OLNDPGDELU SDUDPHWDUD EXaHQMD NRG |DKYDWD



7DNRYHU VH PRAH LapLWDWL L VWURMQR YULMHPH ]DKYDWTEC

X 6WURMQR YULMHPH ]DKYDWWP GRELYHQR VLPXODFLMRP
X $QDOLWLPNL LIJUDpXQRWRWWURMQR YULMHPH W

6OLNOULMHPH GRELYPPOQRDXYPXWODFR&MHRUDFLMD



=DKYDW 7TRNDULWL NRQWXUX VD VNRAHQMHP

=D XQXWRMNQMHQMH NRQWXUH VD VNRAHQMHP NRIRXIKL VH
XQRVH VH VOMHGHUL SDUDPHWUL

6OLNDGDELU DODWD L UHALPD REUDGH ]D |DKYDW



SRG NDUSRFE® UDPHVWIRAWPR SUHFL]LUDWL GXELQX UH]DQM
EURM SUROD]D ]D ILQX L JUXEX REUDGX SXW XODVND L L]JO

6OLNDGDELU SDUDPHWDUD EXGaHQMD NRG ]DKYDWD



7DNRYHU VH PRAH LapLWDWL L VWURMQR YULMHPH ]DKYDWTEC

X 6WURMQR YULMHPH |DKYDWW GRELYHQR VLPXODFLMRP
X $QDOLWLpPNL L]UDPXNGHRERW WURMQR

BOLNBXWDQMD REUD G HVO¥FD W D



=DKYDW WSDEXEBMW ]D LJUDGX QDYRMD 0

SURYUWL NRML QLVX NRQFHQWULDpP®[L W HU L] ODIHXMBX BIR FER WX
DODWD SDUDPHWUL REUDGH

6OLNBDUBW®RL JPUDSCIRY UWD RRAFDIKXY R W RSHUDFLMD



,apLWDYD VH L VWURMQR YULMHPH |DKYDWD WRP LVWRP IX

X 6WURMQR YULMHPH ]DKYDWP GRELYHQR VLPXODFLMRP
X $QDOLWLPNL LIJUDpXQRWRWWURMQR YULMHPH W

6OLN®OLPXODFLMVNL SULND] Y UHPKNIODNL SXRSBIQ M ALRMBU L



=DKYDW DWIMNYRM 0

SUH]LYDQMH WIDNYRRWHI) LHYRGL SRPRuUX LVWH QDUHGEH QR ¢
RGDELUH VH &\FOH A%RUHS3

60OLNPRVWDYNH |]D XUHJIDKFRQWH QB¥RMDFLMD



6OLNBRVWDYNH REUDGH XUHDKYDGMD @QREHRINMEPB LGM D



,apLWDYD VH L VWURMQR YULMHPH |DKYDWD WRP LVWRP IX

X 6WURMQR YULMHPH ]DKYDWWP GRELYHQR VLPXODFLMRP
X $QDOLWLPNL LIJUDpXQRWRWWURMQR YULMHPH W

6OLNBLPXODFLMVNR YULNBPHDWSXWRBHUDGHMD



=DKYDW WELDHY|R MIDO |

1DUHGEA&HALY 'ULOO3 UDGL VH XUH]JLYDQMH QDYRMD 0 VD
SDUDPHWUL

6OLNBDUDPHWUDKOYTIXDWD RSHUDFLMD



6OLNBDUDPHWUL GXELQH XUH]JLYDQMPODRDIWMD RXSOHDUD FL N



1DGDOMH XVSRUHYyXMH VH YULMHPH GRELYHQR VLPXODFLM

X 6WURMQR YULMHPH |DKYDWWP GRELYHQR VLPXODFLMRP
X $QDOLWLpPNL LIUDPpXQRWRWWURMQR YULMHPH W

6OLNBXWDQMDDKYDWD RSHUDFLMD



=DKYDW MH |IDGQML |[DKYDW RSHUDFLMH 1D NUDMX VH
RSHUDFLMH

60OLNBWURMQR YULMHPH VYLK ][DKYDWD RSHUD

6WURMQR YULMHPH VYLK ]DKYDWD RM/HUPEIOMH GRELYHQR

$QDOLUWUPNKQDWR XNXSE @R PHNR RWIQAFLIOM H



2SHUDF+GIODXJR VWH]DQMH

2SHUDFLMD EDJLUD VH QD VOLPQLP ]DKYDWLPD RBDRDRSS AL
MH YUOR VOLpPQD WH VH QD LVWRP SULQFLSX L]GR{GIMHQRL
REMDAWYMDXKYRRHUDFLMBLQL GRGDWQL |DKYDW DWVRIMR&N N R
JOLERMRP VH REUDGD W i RANMLWWWH®H QD VXSURWQX VWUDQX

6OLNDYDWKH VWRFN I0L

Nakonizradesvih zahvatgednakokaou prethodnojoperaciji P R a H R R L Wiph L
strojnovrijemesvih zahvata.



6OLNBBWURMQR YULMHPH VYLK |DKYDWD RSHU

6WURMQR YULMHPH VYL&RDBKYDWD \RFEKTEDFEYEWHR P W

$QDOLWUPNKQDWR XNXSQR VWURMQRPRULMHPH RSHUDELMH



8VSRUHGED XNXRGRIUYVBHWB GIRELYHQLP VLPXO
DQDOLWLpPNLP IRUPXODPD

8NXSQR YULMHPH GRELYHQR VLPXODFLMRP L]QRVL PLQ
PLQ 0DOD RGVWXSDQMD WR® BRSSHRSRYDMRNDDHQ WD
SURVMHpDQ EURM RNUHWDMD



=$./-8y%.

2YDM GLSORPVNL UDG SULND]J]XMH NDNR VH LJUDYyXMH YUI
SURL]J]YRGD L RGOMHYND 3URYHGHQD MH DQDOL]D WURANF
SRPHWQLK GLMHORYB RVRWYLYOGPOMREDMMIPVPONNDR XOD]QL PI
LVSODWLYLML ]D |IDGDQX SURL]JYRGQX NROLpPpLQX &WR MH E

7HKQRORANL SURFHV MH GHWDOMQR UDJUDVHQ 53JUMIBIKM X |
WHKQRORANRJ SURFHVD GRELYHQD VX ENXSQR LMNFHKQD
RSHUDRFQRDL PLGWNMIPDQRENHR USWRWDRp X QB IFRORAH FFDP D

LIUIMHGRREDRED PLQ 6LPXODFLMD REUDGH SURYHGHQD M
SDNHWX ODVWHUFDP ]D SUYD GYD VWH]DQMD QD &1& WRNDU
GRELYHQRJ YUHPHQD L]JUDGH V XNXSQLP VWURMQLP YUHPH
1IDMYRIGDWXSDQMD VX XRpHQD NRG REUDGH SRSUHpPQRJ WRN
EURM RNUHWDMD GRN E LY MHU/RDIDWRRRAW D RV B MLOWR RGEM QI

%H] RE]JLUD QD VXYUHPHQH &$' &$0 VXVWDYH QDJODA&ADYD
WHKQROR&GNLK SURFHVD L WHKQRORJLMH REUDGH ODVWHU|!
VRIWYHU NRML EL VDPRVWDOQR PRJDR WL]WLWIHERYXWR ORI}
6XPPD VXPPBYRM UDG SUXAD |DGRYROMDYDMXUL WHPHOM ]
&$' &$0 SURJUDPD



6$4(7$.

=DGDWDN RYRJ GLSORPVNRJ UDGD MH SURMHNWLUDQMH WF
JRGLAQMRM NROLpPLQL SUHPD |DGDQLP WHKQLpNLP QDFUWL
RWNLYND NRML VX GDQL X SULORJX O® \SLpDRP DELIVCH.OKL fuUN
SURMHNWLUDQMD WHKQRORANRJ SURFHVD NRML XNOMXpXI
DQDOL]X PDWHULMBGOBQRPDENK DQMIOQRX VWUXNWXULUDQM]
RSHUDFLMD .DR XODEXGD S OWERER | KRG HP VH MVSPROE MY
VWUXNWXULUDQMD L UDJUDGH RSHUDFLMD 8 VDNODW X \5R\ALA
UDGD VX RGUHYHQL VX SUHPD SUHSRUXNDPD SURL]YRYyDpLC
UHALPD REUDGH L]JUDpXQDWD VX YUHPHQD WUDMDQMD SF
WHKQRORAND GRNXPHQWDFLMD SRWIWRRBMDDLF RSB USRBMWY
NRQDpPQLFL SURYHGHQD MH L VLPXODFLMD SURFHVD REL
ODVWHUFDP G6LPXODFLMRP MH RPRJXiHQ EROML YL]XDOC
SRWHQFLMDOQLK JUHEDND QD WWRMIKMBU LOLNEBRB MXO DU GIQ R
XVSRUHGED UH]XOWDWD GRELYHQLK DQDOLWLpPNRP UD]JUDG

.OMXpQH ULMHpL SURMHNWLUDQMH WHKQRORANRJ SURFH
ODVWHUFDP VLPXODFLMD



6800%5<

7KH JRDO RI WKLV PDVWHU WKHVLV LV SODQQLQJ D PDQXIDF
DQQXDO UHTXLUHPHQWY DFFRUGLQJ WR SURYLGH®UNHEKQ
ZRUNSLHFH UHDG)\ IRULUIWP BBKMQRQWKLY WKHVLV LV EDVH
SURFHVV SODQQLQJ ZKLFK LQFOXGHV FRQVWUXFWLRQ DC
SURGXFWLRQ PDWHHAKEFRQRELFDODYGHWDLOHG BQBERU]
VW U XFW RU IDVDW RESBUD \W ORQM Z KON SIHHBEBY REWDLQHG DV I
PDWHULDO RQ ZKLFK DOO PDQXIBFRRUWGIQIJIRSE R LMDKG PO KOLL
DUHKKRVIB® ZHOO DWVDWRIRILQUISDUDPHWHUYV DUH BBD\QHGY RND \
UHFRPPHQGDWLRQV 'XUDWLRQ RI DOO RSHUDWLRQV ZDV F
WRROLQJ OLVW PDFKLQH OLVW RSHUDWLRQ VKHHWY 6H]
PDFKLQLQJ SURFHVV LQ &$' &$0 VRIW ZQLWHGIREX\W BIIFBROM X
D EHWWHU YLVXDO SUHVHQWDW L RQKR | LV& KRR DIRFIBIRAMRIQDLOQ
WKDW FDQ RFFXU GXULQJ DQDO\WLFDO GRHVWRSIBUBWRW® HWH
DQDO\WLFDO SURFHVV SODQQLQJ DQG ODVWHUFDP VLPXOD\

.H\ ZRUGV SURFR®W SODIHPRYIER] VKDIW &$' &$0 ODVWHUFDP



[, 7(5%$785%

> @ SURI GU VF 3HULQLO O
THKQLPNL IDNXOWHW 5LMHND

> @ 6

ASRGORJH |]D SUHGDYDQMD

LOQWKHHWWHWD 72Z2Z KDDVFQF FRP LW PDFEFKLQHKW/®GDWKI

SULVWXSLR VWXGHQRJ

> @ LQWHKOMWED 7 AVRE RXARP
VWXGHQRJ

PDFKNRHAK ERHIU QGULVWXSLR

> @ LQWHUQHWD

KWWSV

Z72Z HOGHF QHW SURGXNWH LQGXNWLRQ@WLKEHUWHP

SULVWXSLR

> @ 6 LQWHUQHWD

VWXGHQRJ

KWWSV

Z272Z VWXGHUJRRR EDREKIOQQ MG UUEDQGC| QF SINRGEXFMR V

VWXGHQRJ

> @ 6 LQ

WWWQMWIXZZ VDOQGYLN

FSURVWXSBLRRP ODLVWRSDGD

> @ RJDa 0 A3URMHNW WHKQROR&NRJ SURFHVD YUDWLOTL

SLMHND



323,6 6/,.%

60OLND &1& WRNDUVNL FBHEUDGQL.EHQWDU. £$$6...........
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