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SPREMENJENI TRENDI NA TRZISCIH
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POVZROCENI IN DEJANSKO POTROSENI STROSKI

P 85% vseh bodocih proizvodnih
° ‘stroékov dolocenih do te stopnje
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Ideja  Groba zasnova Podrobna Zagon Tekoca
izdelka in izdelo- konstrukcija proizvodnje proizvodnja
valnih procesov  in prototipi Mieritz B.
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1. Splosni uvod

VPLIVI ZAMUDE IN PBEKORAéITVE STROSKOV
NA ZMANJSANJE DOBICKA
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1. Splosni uvod

KONSTRUKCI/A
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NEKOC

« boljsaizraba ¢asa
« ostrejSe norme

SEDAJ

* boljSe obvladovanje ¢asa

e nove inovativne tehnologije

e reinzeniring izdelkov in tehnologij

« racunalnisko podprte tehnologije
(preizkusanje v virtualnem okolju)

BODOCNOST

* Dbolje brihtni (inovativni), kot pridni sodelavci
» popolno zaupanje sodelavcem

ORODJARSTVO 97
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DEJANSKI STROSKI STROSKI UPORABE IZDELKA

2012 Ford F-150 XL Regular Cab Pickup 2012 BMW 328i Sedan
(3.7L V6 4x4 6-speed Automatic 6.6 ft. Bed) (2.0L 4-cyl. Turbo 6-speed Manual)
$50.12
s%z;;n 32%38 57.,%./37 5%
$273.83 $178.30 $365.82
$53.85
$294.1 8%
'$53.30 $206.17 $72.97
1% 5% 20% $7320 1%
7%
2012 Honda Civic Hybrid Sedan L L=
(1.5L 4-cyl. Hybrid CVT Automatic) “Depreciation Ford F150
$6302 $1288 “Taxes & Fees MSRP $32,305
10% 2% o 3
$187.65 Financin, :
o T B BMW 328i
| HFuel MSRP $44,363
$167.77 “Insurance |-~
26% o
s1268 Maintenance . Honda Civic Hybr.
% Repairs - MSRP $24,957
110 B ——
%
19%
Source: http://www.edmunds.com
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1. Splosni uvod

PRAVILNA IZBIRA KONCEPTA IN MATERIALOV

(Actual vs. Regression Analysis Prediction)
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Source : Auta/Steel Partnership,
U. 8. Steel Corporation imternal analysis
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1. Splosni uvod

PRAVILNA IZBIRA KONCEPTA IN MATERIALOV

The mass efficiency of today’s m m .
steel vehicle designs vary
P

drastically

Looking at the weight range for
the same size door, some steel
doors are as much as 22%
heavier than the average.
Others are very light for their
size (-21%). These are the
efficient steel components.

122% 2%

199° 163° 129

Heaviest Efficient
Steel Door Steel Door

Average
Steel Door

ata is based on statistical benchmarking of more than 200 current vel
database. See the ful i B

t hicles in the AZMACT bechmarking
il report, A New Paradigm in Mass Ben ing, at: wol g
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PRAVILNA IZBIRA MATERIALOV

DP 600 DP 780 Y450 DFP 980 LCE Y860 DP 980 Y700

Primerjava s HSLA380 jeklom

> 4 W
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ZMANJSEVANJE MASE AVTOMOBILA

2016 Chevrolet Malibu 2016 Honda Pilot 2015 Ford Edge
-300 Ibs. | 136 kg -300Ibs. | 136 kg -129Ibs. | 59 kg
—'—""-H |
=a P
2015 Chrysler 200 2015 Chevrolet Colorado 2016 Volkswagen Passat
-Tllbs. | 32 kg -2001bs. | 90 kg -1851bs. | 85 kg

Primerjava z modeli predhodnih let
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ZMANJSEVANJE CO: EMISIJ AVTOMOBILA

-8 USLDV
270 Solid dots and lines: historical performance
e Sold dots and dashed lines: enacted targets = & = Calfornin-

o Sclid dots and datted lines: proposed targets LoV
a 260 = Hollow dots and dotted lines: unannounced proposal Canada- LDV
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[1] China’s target reflacts gasoline fleet scenario, If including other fusd types, the target will be lower,
[2] US and Canada light-duty vehicles include light-commercial vehicles.

International Council on Clean Transportation
Historical flaet CO, emissions performance — current and future planned standards

Mote: NEDC — New European Driving Cycle test standard, LDV — light-duty vehicle

FAKULTETA ZA STROJNISTVO LaP

ZMANJSEVANJE CO: EMISIJ AVTOMOBILA
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ZMANJSEVANJE CO: EMISIJ - MASA ALI ”ODTIS”
AVTOMOBILA

» Ogljicni odtis: ocena ca.
0.6% zmanj$anja emisije
CO, se zagotovi z vsakim
% zmanjsanja celotne
mase avtomobila oz. cca.

-
- 6 g/km CO, pri 100 kg

c 2 . . . .
fotm) wesne. razlike v masi avtomibila
/ Prihranek v Zivljenjski
-6 g/km &
/ ’.A‘ D

dobi: 6g * 150.000
km/leto * 10 let = 9000 kg
=9 ton CO, !!!

Transport & environment

vehicle weight [kg] vehicle size [m?]

> 4 W
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NEKOVINSKA GRADIVA PROTI KOVINSKIM —
PRIMER LETALSKE INDUSTRIJE

Introduction: Composite structural weight
development
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1. Splosni uvod

PORAST UPORABE KOMPOZITOV

Materials used in 787 body

Fiberglass M Carbon laminate composite :  Total materials used
M Aluminum W Carbon sandwich composite : By weight
Aluminum/steelititanium : Other
steel 3% Composites
10% 50%

L]
itanium
15%
Aluminum
20%

By comparison, the 777 uses 12 percent
composites and 50 percent aluminum.
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2. Novi materiali in
nove tehnologije

e 4 W

FAKULTETA ZA STROJNISTVO LaP




Kovine
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*V nekaj letih bo vecina industrijskih

materialov zamenjanih z drugimi, ki bodo
vsebovali funkcionalne dodatke po celem

volumnu ali le po povrsini.
*Materiali so do sedaj dajali obliko in trdnost,
poslej bodo tudi prevzemali tudi aktivno

NANOTEHNOLOGIJE IN
NAPREDNI MATERIALI

funkcijo. &£ : e S :
«Nanomateriali opravijajo ¢udeZne funkcije, N;‘: vl A e
a znajo biti nevarni in dragi. ﬁ% i 70 let [
«Polimeri resujejo oba problema 75% ,}_\po -~
in predstavijajo most za hiter in © T Wy
varen prodor na vsa podro¢ja od industrije, Qx:p T \:5'
informacijskih tehnologij do medicine. 6:\ R
«Nevarne nanodelce, ki prodirajo tudi »‘E‘f’ o
v ¢loveske moZgane in se narava ne zna q\?/
boriti z proti njim, je potrebno z moc¢nimi L 1 L
vezmi povezati v neskodljive Ut LI 202085 eto
in kompaktne izdelke.
Ref.:Janez Navodnik, TECOS seminar 3.2.2011
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Novi strateski materiali

Redke zemeljske kovine in kitajska hobotnica

OLIVER ZAJEC — RAZISKOVALEC PRI EVROPSKI SLUZBI ZA STRATESKE INFORMACIJE, PARIZ
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Symb Name Etymology Selected Usages
21 | se Scandium from Latin Scandia (Scandinavia), where the first Light Aluminium-scandium alloy for aerospace components, additive in Mercury-
rare earth ore was discovered. vapor lamps.
N for the village of Yiterby, Sweden, where the first Yttrium-aluminum garnet (YAG) laser, YBCO high-temperature superconductors,
39 (Y Yitrium . A ;
rare earth ore was discovered. yttriumiron garnet (YIG) microwave filters.
57 | La Lanthanum from the Greek "lanthanein”, meaning to be hidden. High refractive mde_x glass,_ flint, hydrogen s_torage. _ba(tery—electrodes. camera
lenses, fluid catalytic cracking catalyst for oil refineries
N Chemical oxidizing agent, polishing powder, yellow colors in glass and ceramics,
58 [ Ce Cerium for the dwarf planet Ceres. catalyst for self-cleaning ovens, fluid catalytic cracking catalyst for oil refineries
from the Greek "prasios”, meaning leek-green, and Rare-earth magnets, lasers, core material for carbon arc lighting, colourant in
59 | Pr Praseodymium " " P! . 9 g ’ glasses and enamels, additive in Didymium glass used in welding googles,
'didymos", meaning twin. . h -
ferrocerium firesteel (flint) products.
60 | Nd Neodymium lrom the E}reek neos”, meaning new, and Rare-earth magnets, lasers, violet colors in glass and ceramics, ceramic
'didymos", meaning twin. capacitors
61 | Pm Promethium for the Titan Prometheus, who brought fire to Nuclear batteries
mortals.
62 | Sm Samarium for Vasili Samarsky-Bykhovets, who discovered the Rare-earth magnets, lasers, neutron capture, masers
rare earth ore samarskite.
63 | Eu Europium for the continent of Europe. Red and blue phosphors, lasers, mercury-vapor lamps
64 | Gd Gadolinium for Johan Gadolin (1760-1852), to honor his Rare-earth magnets, high refractive index glass or garnets, lasers, x-ray tubes,
investigation of rare earths. computer memories, neutron capture
65 | Tb Terbium for the village of Ytterby, Sweden. Green phosphors, lasers, fluorescent lamps
66 | Dy Dysprosium from the Greek "dysprositos", meaning hard to get. Rare-earth magnets, lasers
N for Stockholm (in Latin, "Holmia"), native city of one
67 | Ho Holmium ofits discoverers. Lasers
68 | Er Erbium for the village of Ytterby, Sweden. Lasers, vanadium steel
69 | Tm Thulium for the mythological northern land of Thule. Portable X-ray machines
70 | Yb Ytterbium for the village of Ytterby, Sweden. Infrared lasers, chemical reducing agent
il Lu Lutetium for Lutetia, the city which later became Paris. PET Scan detectors, high refractive index glass

Redke zemeljske kovine :(zléaggs Proizvednja in povprasevanje za leto 2009
V tonah
ZDA
SND 11.000
2
Q@
o
'3"83% Py Brazilija
' Malezija Proizvodnja B
s @ SLES Py
. Povprasevanje
NB: Velikost krogov je sorazmerna
s kolicino proizvodnje ali izvoza.
Dokazane zaloge (september 2010)
Evrepa V milijonih ton
SND (Rusija in
Kazahstan) ZDA
I 13 Grenlandija
Kanada
. Kitajska | -
" 36 ..
lln i m V’%’gam NB: Po podatkih US Geological Survey (USGS) Brazilija
. = Ep " predstavidio zaloge veeh drzav, ki niso omenjzne '
o - na zemijevidy, prblizno 22 miljonov ton m
e Mali kvadratki oznatujejo nahajaliséa, za katera
[ B - danes ni znana kolicina redkih zemeljskih kovin,
= @ Awstralija
Juzna Afrika
0,4 Viri: USGS 2010; Lynas Corporation Ltd, 2010;
SRI Constiting; Blaomberg; Kaiser Bottom-Fish. v

N
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Svetovna proizvodnja (2009)

Svetovna poraba izven
Kitajske (2009)

Poraba na Kitajskem (2009)
Svetovne zaloge (2009)

Predvideno svetovno povprasevanje
za leto 2014:
namenjeno za naslednje proizvode:
Magneti
Zlitine za baterije
Prasek za paliranje
Katalitski kreking v zvrtinceni plasti
Specialne kovine
Avtomobilski katalizatorji
Fosforji

Aditivi za steklo, keramiko in drugo

(s Indeks cen
1200
61,000t
63.000t 1000
99.000.000 t 300
180.000 ¢ 600
o 400
15%
14% 200
7%
oo — 100
6% T T T T T T T T T
7% 2002 2004 2006 2008 2010

&
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KAKO
OBVLADUJEMO
NOVE

TEHNOLOGIJE S

STALISCA
STROSKOV?

COLD HEADING

DMC/SMC MOULDING
GRP MOULDING

HOT ISOSTATIC PRESSING
INJECTION MOULDING
METAL EXTRUSION
OUTSERT MOULDING
PLASTIC EXTRUSION
SINTERING

SPUTTER IRON COATING
SUPERPLASTIC FORMING

TECH. BLOW MOULDING

86%

I I_Q
D
N

87%

69%

(-3

=
19
w0
=

~
=

~
o
=

e 7%

m 92%

84%

T % GREAT DEAL ABOUT/ T % LITTLE OR
(Projekt TEMPUS - DIMEG, University of Padova)
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KAKO OBVLADUJEMO NOVE TEHNOLOGIJE S
STALISCA STROSKOV?

Ze v zgodniji fazi
oblikovanja
novega izdelka
moramo poznati
in nato v trzne
namene
izkoristiti nove
tehnologije!

&
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PLASTIKA PROTI KOVINI !!!!
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RAZLICNE TEHNOLOGIJE S KATERIMI JE MOGOCE

NAPRAVITI PODOBNE KONCNE IZDELKE

1. PRIMARNO OBLIKOVANJE 2.LOCEVANJE

_ praskasta
ai metalurgija

struzenje

3. PREOBLIKOVANJE 4. SPAJANJE
varjenje

m%%@f

dpadek

i =

w

&
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POT OD ot .1
IDEJE DO i

REALIZACIJE opis iadella

oblika material plan koliko sklopov
trdnost | | tolerance | | D - dan | | podsklopov
Optimalna pot /kombinacija se s PFANS
c¢asom mocno spreminja — torej ni
vecna!

FAKULTETA ZA STROJNISTVO LaP

Karl Kuzman
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UVAJANJE NOVIH INOVATIVNIH TEHNOLOGIJ

* najprej vesolje,

NATO

 avijonska industrija,

+ avtomobilska industrija,

* bela tehnika,

Kuzman -DSPI 1998, Celje

e 4 W
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inovacija
patent
nov material
nova tehnologija

Cena za kos

1
1. preskok* Kriza ?

M~ -~ -
\I
2. preskok'\ J]

——
——

Vlaganje v izboljSevanje procesa Karl Kuzman
Vlaganje Vv znanje, ljudi

FAKULTETA ZA STROJNISTVO LaP
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PRIMER VOLKSWAGEN
a) HROSC

- Do potankosti obvladana tehnologija, perfektno
urejena delovnha mesta s tekocimi trakovi, takt .....
- Avto je bil pretezak, s preveliko porabo in predrag

KRIZA! Odpustili 20.000 delavcev
b) GOLF

- Nova konstrukcija,

- Nova tehnologija,

- Nizji proizvodni stroski,

- Nove performanse avitomobila,
- Novi odnosi med zaposlenimi.

NAUK

- z manjsim stevilom delavcev so izdelali ve¢ avtomobilov kot prej,
- nov avto je cenejsi in kljub temu dobickonosen,
- uspeh je rezultat novih inovativnih ter celovitih konstrukcijsko/tehnoloskih prijemov,

e 4 W
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VECNOST ? VOJNA?
* ni¢ ni ve¢no, + Konkurenca ne spi !!

* VSe se spreminja,

+ optimalna kombinacija
tehnologij ni ve€na,
nenadoma ni ve¢ najboljsal!!l

KAJ JE BOLJE ?

» Loviti najboljSe ?
» Bezati pred zasledovalci ?

(pri informacijskih tehnologijah (kopirati ali biti originalen glede
se Zivljenska doba resitve, na razpoloZljive ljudi, znanje in
izdelka, cene stejejo v mesecih) opremo ?)

W
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3. SKLEPNE MISLI

Pri na¢rtovanju procesov preoblikovanja moramo
upostevati:

» zahtevana natanénost izdelka

» tehnologiénost konstrukcije izdelka

+ kompleksnost sistema za preoblikovanje

Pomo¢ pri naértovanju:
 znanje in izkusnje
* numeriéne metode

e 4 W
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NAREDIMO HITRO IN POCENI

HVALA ZA POZORNOST |

FAKULTETA ZA STROJNISTVO

LaP
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