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Preface 

Th  whoh  hool  i  hooh chl  hoh cwho heho hol hish  hool i  hoc i  iholi wheh  hehl 
 ohiho chghcwho, ohc hool h hog hh w hcwho, buc   cw cwh soh c  h hi  hoo. Ic  i h oh hii cl 
ch h koh ohlgh cwhih  hooh c hoi hol loh   ofho hc ho hol  oohehc ho foh  cwh . Eeh-
ol wu ho ho Ehocw fh hi cwh gohbho zhl  whoohoghi hf i  ho h hol soh c  h hol iwhuol bh 
sohshohl fho cwh us h  og “i hoc fucuoh.” 

Ouo  hofhoho h whl cwh h   hf hxsoh o og  hoch o  iiuhi hf huo  hlhoo  hool hol 
iugghic og shii b o c hi ch heho h h cwh . Wh  huol o kh ch cwhok DIU fho hsho og cwh o 
lhhoi fho huo suoshihi hol hxsohii huo gohc culh ch hoo htholhhi hf cwh  hofhoho h.  

Eeholbhll uihi hol cw oki ch koh   c, buc  hic hf cwh c  h,  ci shchoc ho ghci heho-
ohhkhl: Whhl. Whhl whi bhho uihl hi h ohihuo h bl wu hoi fho h ehol ohog c  h, wh he-
ho  ci uihgh whi ichhl ol lh ohhihl i o h cwh  oluico ho zhc ho ichochl  o cwh 19cw  hocuol 
hol bhtho  hcho hoi bh h h   lhol heh ohboh.  h heho,  hhl  huol  hkh h  h hbh k hi 
 hlhoo ch wohohgl hffhoi hsshocuo c hi ch howho h cwh icou cuoh hf cwh  hcho ho,  w  w 
 huol shii bol suc  c ho sho   cw hcwho  hcho hoi. T i  huol  whogh heholbhllyi lh ol o fh 
lohic  hool, hi  c  huol  hho cwhc  hol sohlu ci hol  whoh   c hi  huol bh  h sohchol oh-
lhi gohl. If lhu hoh  ochohichl  o iuich ohboh  hhl fho  og “fhohicol 4.0” hol cwh ch woh-
ohg  ho hleho h hoc  o cwh uihgh hf  hhl, lhu iwhuol chkh h ohhk hc Th  MiscoshepMco co 
Wccd – Why phh daphd Mi mcrh ue-pc-daph phao hvhr bl N oi Koüssho. 

N oi Koüssho  i h i xcw-ih hicho iculhoc hf fhohic i  ho hi hol h fhuocw-ih hicho 
iculhoc hf soh hii hog ohho og,  wh chkhi gohhc  ochohic  o cwh lhehohs hoc hf  hhl hi h 
 hlhoo ohihuo h. 

Ai  hhl ihh i ch ghc h ch wohohg  ho bhhic, cwh sohlu c ho hf hcwho  hcho hoi  i hoih 
hxsho ho  og gohhc ichsi fho hol: “Shoh c eh ohiho  hoc og” hi h ohohc ehol oh  soh hii cwhc 
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hooh i cwh sohlu c ho hf w gwol ihsw ic  hchl  hcho shoci bl ui og 3D CAD lhch hol h 
w gw-sh ho ohiho bhh  ch fuih  hcho sh lhoi chghcwho. T i soh hii  i hoohhll uihl  o 
hhohish h,  hl  ho hocwhshl  i hol huch hb oh sohlu c ho, buc  i ic oo  o  ci  ofho l, 
 w  w  hhoi cwhc  ci   sh c ho hoo iholi hf sohlu c ho   oo  hic o khol bh h h heho 
gohhcho. Yhu iwhuol chkh h ohhk hc Th  upurh co  aphrMali SsMhosh aod EogMohhrMog bl O ho 
Olhl Sho ho ch gh o koh ohlgh ho cw i  oohehc eh chs  . 

O ho Olhl Sho ho  i ho Iohq  M o icol hf   gwho Elu hc ho hol S  hoc i  Rh-
ihho w–i whohoiw s wholho hi h PwD iculhoc hc Dohilho Uo ehoi cl hf Th wohohgl (TU 
Dohilho).  h  uoohocol  hoki ho w i PwD cwhi i,  w  w fh uihi ho cwh ihoh c eh ohiho 
 hoc og ch wohohgl. 

Ww oh ohihoi uih hxcoh hol w gw ch shohcuohi ch fho   hcho hoi,  olhgho  i lhhi 
ih hcw og ho cwh hcwho hol hf cwh ish cou  hol uihi ehol oh  ch shohcuohi cwhc gh bh-
ohhcw 120 K (–153 °C) ch h.g. o quhfl sho hohoc ghihi. T i ch wohohgl  hkhi  hl fho oh  
soh hiihi  o cwh oh l o og  oluicol hi  hoo hi  o cwh  hgohc ch wohohgl  oluicol. T i ihol 
hf icull  i  hoh cwho o khol ch wheh ho heho gohhcho   sh c cwho  c hoohhll whi whl, hi heho 
ouog l iholhoi hoh ichoc og ch bh h h  hoh hhi ol cohhchboh cwhoki ch  olhgho  i. If lhu 
 huol o kh ch koh   hoh hbhuc cw i i  hoc i  ihol hol  ci shchoc ho bhohici ho lhoghoi, 
lhu iwhuol chkh h ohhk hc CrycghoMsi – Th isMhosh co phh iuehr-scld bl Mho  Fu wi.  

Mho  Fu wi  i h iculhoc hf  h who  ho hog ohho og  o w i chocw ih hicho hc TU 
Dohilho hol fh uihi ho  olh-hog ohho og. 

Th ohuol cwh  hok hbhuc STEM iholi hff,  whc  huol bh h bhtho chs   cwho cwh i w 
ghohohc ho (5G) hf   ohohii  h  uo  hc ho? Th sohgohii hf cwh   ohohii  h  uo  hc ho 
ch wohohg hi whi gh ohl  h hocu  heho i o h cwh o  ocohlu c ho ch cwh  hool hol whi ohl 
ch  hol hlehochghi, iu w hi cwh  oichoohc ho hf WLAN  o hehol whuihwhol hol cwh shii -
b o cl hf  hc w og e lhhi  o w gw quho cl   cw lhuo i hocswhoh. Th ohxc ichs  i 5G,  w  w 
  oo  h ool fh ui ho howho  og cwh  hooh c hoi bhc hho  h w ohi  o holho ch h w heh h 
w gwho ohch hf iusshoc bl  h w ohi luo og cwh oho ho lhl hf h shoiho. T i hshoi cwh 
lhho fho h couol “i hoc fucuoh.” If lhu hoh  ochohichl  o cwh ch wohohgl hf 5G, lhu iwhuol 
wheh h ohhk hc Th  fh ghohrapMco on ( co oMrhlhii scmmuoMsapMco ma hi phh oupurh mcrh phao 
imarp! Bl Mhwh hl Aw hl. 
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Mhwh hl Aw hl  i h DAAD i whohoiw s wholho hi PwD iculhoc hc TU Dohilho.  h 
fh uihi ho hochoohi hol sohshghc hoi hol chkhi gohhc  ochohic  o hoh coh hgohc  i,  h -
 uo  hc hoi, hoh coho  i, hol hochoohi. 

Oo holi ch cwh wu ho c hi hol h chs   cwhc whi bh h h  hoh   shochoc ch  hol 
shhsoh hoo heho cwh  hool  o cwh ohic i l lhhoi: Chh w og. Th  h so  hchl  hool hf ch-
lhlyi  hok hoe oho hoc ohqu ohi hxshoci hi h iusshoc eh h l cwhc hoiuohi h iu  hiifuo  ho-
shohc ho. Th ohch hf iu  hii hf  hh w og sohgoh i lhoh bl sohfhii hohoi  i hxcohhol oho -
ol w gw hol  hic heho-shofho  og  hoshohc hoi uih  c ch hoiuoh iu  hii hol whss ohii hf 
cwh o h sohlhhi. Yhu  ho ohhl us ho  wl cwhc  i  o CcashMog: Ao hffhspMvh oay pc ercmcph 
aod dhvhlce ehrocrmaosh bl Uoo kh Röcw g. 

Uoo kh whi icul hl sil whohgl hol bhho ihof-h sohlhl hi h  hh w fho h  husoh hf 
lhhoi. Swh ohcuoohl ch uo ehoi cl ch icull bui ohii i  ho hi hol  i  uoohocol  o who fhuocw 
ih hicho. 

Lhic, buc ohc ohhic, hehol i  hoc i  ihol  i ih h whc  hooh chl ch bui ohii, hi cwh 
gohbho zhl  hokhci lh hol hf ch wohohg hi ch ohc hool bh hboh ch ihoeh sohboh i, buc hoih 
ch bh hboh ch ihoo  hoo. Th gohhchic  oohehc hoi hf cwh ohic fhuocl lhhoi  hoh lhehohshl hol 
 ocohlu hl ch cwh  hokhc bl “ichoc-usi.”  h heho, Gho hol, lhis ch bh og hoh hf cwh 
 hic  oohehc ho-lo eho  huoco hi hf cwh  hool, whi iwh o ch bh uohboh ch hichbo iw h 
whhocwl hol iu  hiifuo ichoc-us  uocuoh,  w  w ohl ch cwh  huocol ichl og bhw ol  o  ocho-
ohc hoho  h sho iho. Th  iiuhi hf Gho ho ichoc-us fhuolhoi ohghol og  hoshohch ioho -
 og,  hohgh hoc hol  hokhc og hi  hoo hi ih h sil whohg  ho hish ci   oo bh hxsoh ohl 
 o Sparp-ue CcmeaoMhi – Hco  hrmao buiMohii sulpurh ohhdi pc shaogh bl  lihof, Jhwhoohi 
Gholwho. 

I h  h iculhoc hf bui ohii i  ho hi  o cwh fhuocw cho  hc TU Dohilho hol chkh gohhc 
 ochohic  o h  huoc og, ioho  og hol  hohgho ho soh hiihi. 
 
I   iw lhu h bhohi  ho ohhl ogg 
 
Dohilho, Juol 2015 Jhwhoohi Gholwho 
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Te Misconceetion of  ooo – 
 hy the oateo is more ue-to-oate than ever     

Th M i ho hs c ho hf Whhl –  Wwl cwh lhchl  i  hoh us-ch-lhch cw ho heho  

Nils Knüppel 

Dresden University of Technology  
Department of Forest Sciences  
nils.knueppel@tu-dresden.de 

Abstract. Ww oh  hhl hi h  h  hl cl whi h  h sho hl  hok ol fho 
ih h c  h,  c  i iholh  h  huochl fho hi bh og w gw-ch w. Mhlhoo fhohicol 
lhchi bh k ch cwh 18cw  hocuol,  who cwh so o  soh hf iuich ohb o cl  hi ioic 
 ocohlu hl ch cwh  oluico ho ih  hcl ch  huocho  hhl iwhochgh. Nh hlhli, 
iuipaMoabMlMpy  i h -  chl, cwhugw   cw o toh  hoihquho h. Th uo quhohii 
hf h b hohg  ho sohlu c ho sohehoci  ci hlhsc ho ch cwh  hoehoc hoho  olui-
col. Rhoh hboh bhih  hcho hoi cwhc hoh hcwho  ih  oh  hii boh hoh cohoi-
fho hl  och uihboh b h hii.  
Whhl, hobh c  c whi bhho uc o zhl fho cwhuiholi hf lhhoi, oh  oh oehoci  c-
ihof   cw oh  soh hii og ch wohohg hi  o  h b ohc ho   cw hcwho l i  -
so ohi. Th eho hcl hf cwh  hcho ho  hkhi  c ho cwh hoh i lh hsso  hboh ch 
 hol ch wohohg  ho quhic hoi, buc hoih l ffi uoc ch wholoh ho cwh hcwho 
i lh. Fho hxh soh, cw ocl-ichol  hhlho  hoicou c hoi hoh shii boh hi hf ch-
lhl. Yhc h ohico  c eh ohg iohc ho hol  ohxsho ho h fhohichoo cwh i gwc hf iu w 
bu ol ogi. Rh  c  bho  i  hohol cwh ichoc og sh oc hol  c  i us ch  ochol i-
  so ohol chh i ch hxsoh c  ci ehoihc o cl.  
Th  hohgh hoc hf fhohici  i iubjh c ch  whogh hi  hoo. T  bho whoehic 
 hi  h who zhl   cw cwh hlehoc hf whoehicho  h w ohi. M  oh hocohoohoi 
hol ohho-c  h  hoiuohc ho  hshb o c hi wheh huch hchl cwh ho-i ch soh-
 hii og. Nhohcwhohii,  hhl sohlu c ho  hof  ci   cw hcwho lh holi ho 
fhohici, h.g. cwh sohihoehc ho hf b hl ehoi cl hol h hilich  ihoe  hi, ho oh -
ohhc hoho fuo c hoi.  
T i chok ohhli cwh hul ho h foh  cwh  ho ci hf fhohicho sohlu c ho ch cwh 
hol hol cwh oh   hohgh hoc hf fhohici hol  ho oulhi   cw h l i uii ho 
hbhuc cwh ohxc ghohohc ho hf fhohicol, ocrhipry 4.0. 
Keywords: Forestry 4.0, Multi-functionality, Processing technologies, Resources, Sus-
tainability, Wood 

mailto:nils.knueppel@tu-dresden.de
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Introduction     
Wccd hi h  hcho ho whi   xhl  hoohchc hoi. Sh h hojhl cwh i gwc hf  c, cwh chu w hf 
 hhlho iuofh hi, ho cwh h b ho h  c  ohhchi; cwh  hjho   olihc I wh heho ho- huochohl  o 
cwh  huoih hf  l icul hi  hi cwhc  hhl  i (h) ho  oi go i hoc, fhhcuohohii  hcho ho, (b) 
buooi hol sho iwhi qu  kol, hol ( ) uthool hxshoi eh fho cwh o toh gh o. Th fhoh hic   i-
sho hsc ho hf  c  hi cwh ihoih hf hbihohi ho h hol oh -ch w.  

T i chok h  hl ch  ohho us cwh   i ho hsc hoi hf  hhl hol sohe lh  oi gwc  och oh-
 hoc lhehohs hoci  o cwh uc o zhc ho hf  hhl hi iu w. Ic hoih  hi ch bh kgohuol ho cwh 
iussol hf  hhl, ch  h sohch cwh  whoh ehouh  wh o hf  hhl, hi  c sohli ho   shochoc ohoh 
fho  ci   hgh. Th chok io iwhl   cw h sohish c hf fucuoh fhohic  hohgh hoc,  w  w  i  o-
cohlu hl hi ocrhipry 4.0. 

1 Sustainability     
Th ehouh  wh o hf fhohic sohlu ci  i  ol e i boh foh  cwh so o  soh hf iuich ohb o cl. Ic  i 
oh holhl cwhc iuich ohboh fhohic  ho hsci wheh bhho lhehohshl ihehoho c  hi cwohugwhuc 
cwh ohtho whof hf cwh ih hol   oohoo u . (Mhoi w, 2013h) Ehool hxh sohi hoh cwh Sh wiho-
is hgho  o 1215, Eofuoc  uo   sho fhohicol  o 1359, ho Shxho ho Fhohic Rhguohc hoi  o 1560. 
(Mhoi w, 2013b; Sh wiho, 1560) Bh cwhc hi  c  hl, cwh i cuhc ho hi hohchl   cw cwh hlehoc hf 
 oluico ho zhc ho  o cwh 18cw  hocuol hol ho uosoh hlhochl lh hol fho  who hho. Io cuoo, 
fhohici  hoh hxsoh chl hol h  hhl iwhochgh, koh o hi “ hozohc” hoohuo hl  cihof. 
(Mhoi w, 2013b) 

Io 1713, Foh buog,  hoi Choo eho Chooh  cz shicuohchl  o w i ohoh ohl  hok SylvMsul-
pura chscocmMsa cwh so o  soh hf iuich ohb o cl: “T  bho  i ch bh goh o  o iu w h  hl cwhc  c 
hoiuohi  hoc ouho, ichhll, hol iuich ohboh uih.” ¹ (Chooh  cz, 1713, ss. 105–106) Mhlhoo 
fhohicol  i bhihl ho cw i so o  soh hol cwh sohlu c ho hf  hhl  i h hohg  hool  h shc boh. 

2 Wood Utilization     
Whhl hi h ohihuo h  i ohc hool hbuolhoc, buc hoih ehoihc oh  o  ci uc o zhc hoi hol  o  hol 
 hihi sohfhohboh ch hcwho,  hoh oh hocol l i hehohl  hcho hoi. Sh h hf cwhih uihi  hoh 
sohihochl  o cwh chok, koh  og cwhc iu w bo hf huco ohi  hoohc  oh    h sohchohii.  

T  bho  i h cho  fho oh  ohgi cwhc hoh lhbhokhl hol  uc ch hiihoc hoci, buc ohc  h-
 w ohl hol fuocwho. Th uih hf c  bho  i ub qu chui, hi fuoo cuoh, bhh i hol foh hi  o  ho-
icou c ho, hol lh ki hol  hehoi hoh   lhol  hlh huc hf  hhl. Aleho hl  h w o og hf 
 hhl  ho ohiuoc  o ehohho ho shoc  oh- hol ibhobhholi hi soh-sohlu ci.  

Th  ho ci hf  hhl hoh  ci icohogcw bl  h och o og h  h shohbol oh  lhoi cl. Th 
choi oh hohic    hluoui  ho ohh w foh  5 ch 20 GPa, hi  h shohl ch 210 GPa (Schho), 

                                                                 
1 “Anbau des Holtzes anzustellen daß es eine continuierliche beständige und nachhaltende Nutzung 

gebe.“ Carlowitz, H.C. von, 1713. Sylvicultura Oeconomica, Oder Haußwirthliche Nachricht und 
Naturmäßige Anweisung Zur Wilden Baum-Zucht. Braun, Leipzig. 
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105 GPa (T cho u ), 45 GPa (Mhgohi u ). (Lhlhoi, 2014; Whghofüwo, 2015) Eog ohhohl 
 hhl hol  hhl  h shi chi ohh w  hoh cwho 300 GPa choi oh hohic   cl. (Whghofüwo, 2015) 
Ac cwh ih h c  h, lhoi cl  i oh ho bl hoh ch c h  hgo culhi: 0.1 g/  ³ ch 1.1 g/  ³ fho 
 hhl hol us ch 3 g/  ³ fho  hhl  h shi chi  h shohl ch 2 g/  ³ ch 30 g/  ³ fho  hc-
hoi. (Buhi, 2012; Whghofüwo, 2015) 

3 Forest Management     

3.1 Generational Classification    
Fhohic  hohgh hoc  i  ohihol o okhl ch whoehic og  hcwhli hol ch wohohgl.  hohbl, hoh 
 ho l ic ogu iw cwohh ohl  ho  whoghi, ho ghohohc hoi,  o fhohicol:  

Th ioic hol bl fho ohoghic ichgh  hi  ut og hol lho eho og cohhi  houhool   cw 
l ffhohoc chhoi o kh hxhi ho ih i. S hooho cohhi  hoh  hoo hl ho suoohl bl whol, ohogho ihg-
 hoci bl ohgg og whoihi, hol  whoh  hhls ohi bl lo   og ho  hcho hli. Thih  hcwhli 
hoh ic oo  o uih chlhl, hobh c  o ohg hoi   cw oh h  hii ch  hoehoc hoho,  hlhoo hqu s hoc 
ho  o so ehch uihi. 

W cw cwh hlehoc hf ghi-hshohchl,  hohghhboh  wh o ih i  o cwh ‘20i hol ‘30i, whoehic 
hshohc hoi bh h h fuool  h who zhl. Th  wh o ih i  hoh uihl ch fhoo cohhi, lh-o  b hol 
 uc cwh ohgi;  w oic coh choi hol ichc hohol  h w ohi suoohl cwh ohgi ch h fhohic ohhl ho cwh 
ohxc cho  oho. (Eooho, 2013) 

Th  uoohoc ghohohc ho hf fhohic  hohgh hoc  i cwh hogh og huch hc ho hf fhohic oh-
bho. Schc hohol soh hii og  h w ohi hf cwh hhool ‘70i lh-o  bhl, lhbhokhl, hol  uc ch 
ohogcwi  o hoh shii. Mhlhoo ohgg og  h w ohi hoh w gwol  hb oh hol  heh hohogi lh ohg-
g og coh oi ch ohh w  och cwh fhohic   cw h whoehicho hggohghch cwhc fhooi cwh cohh, suooi  c ch 
cwh coh o, huch hc  hool  hhiuohi l h hcho hol quho cl hf cwh ich , lh-o  bi hol  uci ch 
ohogcwi.  

3.2 Next Generation Forestry    
Th ohxc ghohohc ho hf fhohic  hohgh hoc  i  o ho hohh hf  hof  c og  ochohici. Oo cwh hoh 
whol,   cl l hoohoi lh hol ohcuoho ic   fhohici   cw o toh ch oh  ocoui ho hf fhohic hshoh-
c hoi; ho cwh hcwho whol, cwh lh hol fho oh   hhl o ihi ichhl ol, hi oh   hhl-bhihl 
sohlu ci hoh lhehohshl hol  hoh b h hii  i uihl fho hohogl. Ai hf chlhl, iwhoc ohchc ho 
sohochc hoi   cw   ooh i hol shsohoi wheh h ohhihohboh hucsuc hf b h hii-fho-hohogl, buc 
oh k oh ohhc hoho ehouh.  

I fhohihh fuocwho ihshohc ho hf cwhih hohhi hf  ochohic  o cwhc hohhi  o cwh sohx   cl hf 
  c hi hoh hbich ohl foh  fhohicho sohlu c ho, buc ho hcwho, oh hch hohhi w gw l hol og 
sohochc hoi hoh hichbo iwhl cwhc heho h shoihch cwh l i hoc ouhl  hoehoc hoho fhohic 
 hohgh hoc  o ih h hohhi.  
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Abstract. Foh  cwh lh o hf wu ho hx icho h,  hcho hoi wheh bhho fuolh-
 hocho ch cwh lhehohs hoc hf   e o zhc ho. Aocwohshohg iciy lhio c ho hf 
cwh w icho  ho hohi  i g eho bl cwh  hcho hoi uihl bl eho hui   e o zhc hoi 
iu w hi cwh Schoh, Chssho, Bohozh, hol Ioho Agh. Th l ffhohoc ohchi hf lh-
ehohs hoc ch holi  hoh  h sohx  hcho hoi bhc hho cwh  uocuoho gohusi 
hoh hiih  hchl   cw l ffhohoc ohehoi hf  oohehc ho hol cwh oh ho heh ohb o cl 
hf cwhih  hcho hoi, hol ohl ch l ffhohoc icholholi hf o e og.  
Mhcho hoi i  ho h hol ch wohohgl chkh ho  ochol i  so ohol hssohh w ch 
i  ho h cwhc  o oulhi cwh lhi go hol ihoh c hol uih cwohh  h o  ohiihi hf 
 hcho hoi— hchoi,  hoh   i, hol shol hoi. Mhcho hoi i  ho h  h b ohi 
ihehoho hohhi hf i  ho h ( wh  icol, swli  i, hol hog ohho og) ch ghc bhtho, 
 hoh uihfuo, hol  hoh h hoh   ho hol hffi  hoc “icuff.” 
Shoh c eh ohiho  hoc og (SLM)  i hoh hf cwh oh ol lhehohshl hll c eh 
 houfh cuo og (AM) – h soh hii bl  w  w h sohlu c  i  hlh bl  hoc og 
ihoh chl hohhi hf sh lho ohlhoi uolho h sohch c eh hc hiswhoh, ui og h 
 h sucho- hocohoohl ohiho bhh . A w gw- ochoi cl ohiho bhh  ihoh c ehol 
i hoi h sh lho bhl,  hoc og cwh shoc  ohi  w  w iho l fl ch fho  h iho l 
ohlho. A oh  ohlho hf sh lho  i lhshi chl ho chs hf cwh sohe huiol  hlh 
iho l ohlho hol cwh soh hii  hoc ouhi uoc o cwh shoc  i  h sohch. 
Key words: CNC, SLM, Powder Metallurgy 

Introduction     
All c eh  houfh cuo og, iu w hi ihoh c eh ohiho  hoc og (SLM),  i hoh hf cwh hsc hoi. Sh-
oh c eh ohiho  hoc og  i hboh ch sohlu h shoci   cw  h sohx ghh hcol hol iusho ho sohsho-

mailto:o.o.salman@ifw-dresden.de


6  Omar Ooay Salman 

 

c hi (1, 2).Mhohheho,  c whi bhho ohshochl cwhc hll c eh sohlu c ho cwohugw SLM  ho whos 
ch h w heh h i go i hoc ohlu c ho hf hohogl hol  hcho hoi uih (3, 4). Fuocwho hoh, hsso  h-
c ho-ho hochl ohihho w iu w hi cwh sohlu c ho hf SLM hf  h sohx shoci fho b h hl  ho 
hol hcwho  oluico ho hsso  hc hoi whi hoih htoh chl  hoi lhohboh hthoc ho (5, 6, hol 7). 

Selective Laser Melting     
Th SLM soh hii ichoci   cw h chchool lhiohl CAD  hlho. D e lhl  och  ohii ih c hoi 
cwohugw h ish  ho ih  hoh, cwh  hlho  i cwho l oh col  oehoehl  o cwh soh hii. Th   -
shochoc hshohc ho  i cwh ohiho i hoo og heho cwh iuofh h hf h cw o sh lho ohlho sohe huiol 
lhshi chl ho h iubicohch. Th  hol og soh hii  i gh og hohog cwh i ho l oh c ho hf cwh oh-
iho bhh . Eh w  ohii-ih c ho (ohlho) hf cwh shoc  i iu  hii ehol ioohl   cw hohoghchl o ohi 
(eh choi) hf  hocho sh lho. Th quho cl hf h shoc  houfh cuohl bl cw i ch wohohgl  i 
w gwol lhsholhoc ho cwh quho cl hf hh w i ogoh eh cho hol hh w i ogoh ohlho. Ilhoc i hc ho 
hf cwh hsc  ho shoh hchoi hf cwh ohiho sh ho hol i ho ishhl  i h  ou  ho chik bh huih cwhih 
shoh hchoi hoh cwh  hic  ofuhoc ho ho cwh shocti  whoh cho ic  i (shohi cl, wholohii hol 
 h who  ho sohshoc hi).  

Ph lho b ol og  h who i i, iu w hi  hoc og sh oc hol iho l-ichch ho o qu l-swhih 
i ocho og, lhshol ho cwh ch shohcuoh cwui oh ho ch shohcuoh iholi hoh   shochoc fho cwh 
soh hii ichb o cl hol quho cl hf cwh  houfh cuohl hbjh ci 

Th fhooh  og  olhx hf soh hii eho hbohi fho SLM ch wohohgl  ho bh hichbo iwhl: 

(1)  codhr:  h shi c ho, i zh l ico buc ho, iwhsh, hsc  ho hol whhc cohoifho sohshoc hi, 
cw  kohii hf lhshi chl ohlho fho hh w  l oh hf fhbo  hc ho. 

(2) Laihr: sh ho, ishc i zh, bhh  ishc ho l ico buc ho, i hoo og ehoh  cl hol hsso  h-
c ho hf sohch c eh ghi hc hiswhoh. 

(3) Spraphgy co maouoaspurMog: lh h shi c ho hf hh w sohoh ch bh i ochohl ho h ou -
bho hf hoh hochol hoh hoci (eh choi), lhio c ho hf ho hochc ho hol l icho h bh-
c hho cwh , lhio c ho hf ohohc eh shi c hoi hf hoh hochol hoh hoci  o c h  ho-
ih uc eh sohohi. 

Conclusions     
Th hbe hui cohol fho   o hcuo zhc ho hf lhe  hi hol  h shohoci  o l ffhohoc hsso  h-
c hoi  hkhi  c   shochoc ch lhehohs lhiohl, ohshhchboh, sohl  chboh soh hiihi hf cwh soh-
lu c ho hf hbjh ci   cw ohii cwho 1  -i zhl  ooho icou cuohi. Ui og SLM ch wohohgl  o 
cw i suoshih iwh i  hoi lhohboh soh  ih hol cwhohfhoh ohqu ohi ohihho w hffhoc ch  hx  -
 zh soh hii ichb o cl hol h  uoh l  o ohish c hf cwh lhi ohl l  hoi hoi hf cwh ioho sohlu c 
(8, 9, hol 10). 
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Abstract. Colhgho  i  i cwh icull hf  ho hsci hol ch wohohg hi   cw cwh 
h   hf sohlu  og hol hssol og ehol oh  ch shohcuohi. Wh hoh ohfhoo og 
whoh ch h ch shohcuoh ohogh bhoh  120 K (–153 °C), h ohogh  o  w  w sho-
 hohoc ghihi iu w hi wllohgho, o cohgho, hxlgho hol who u  bhg o ch o q-
uhfl.  
Wwl lh  h ohhl iu w oh  ch shohcuohi h ho hoo? A ho o quhfh c ho, cwh 
 hoc hohl sho hohoc ghihi hoh  hoohl  olhgho   o qu li hol  hicol iol 
cwh o hsso  hc ho  o  oluico ho hol  hl  ho hohhi. Thih hoh, fho  oicho h,  o 
cwh ch wo  ho ghi  oluicol, cwh cohoishoc, ichohgh hol ihshohc ho hf ghihi. 
L qu l wllohgho fho hxh soh  i uihl hi oh khc fuho. A fuocwho hsso  hc ho 
hf  olhgho  i  i  hcho ho cohhc hoc, i o h  h who  ho hol hoh co  ho sohs-
hoc hi hf  hol  hcho hoi  whogh hxcoh hol  who  hhohl lh o. Th oh l-
 o og  oluicol  i  hk og uih hf cw i hffh c hi cwh oh l o og hf h ou bho hf 
 hcho hoi bh h hi  u w hhi ho h ho cwh o hxshiuoh ch iu w oh  ch shoh-
cuohi. 
Io  hgohc ch wohohgl, cwh  hcho ho sohshocl hf iusho holu c e cl sohli ho 
  shochoc ohoh cwui hichbo iw og hohcwho hsso  hc ho ihol hf  olhgho  i. 
 hoh cwh hxshiuoh hf  hcho ho ch ehol oh  ch shohcuohi ohhli ch iusho ho-
lu c e cl. T i swhoh hoho  i uc o zhl hoih fho w gw-hohogl swli  i h  ho-
hohchoi hi uihl hc CERN, buc hoih fho hohogl ichohgh hol,  o cwh  hl  ho 
ihol, fho  hgohc   ohihoho h   hg og (MRI). Fuocwho hxh sohi o kh  olh-
iuoghol hol  olhcwhohsl  o cwh  hl  ho ihol, hi  hoo hi icho og,  hl i h-
c ho ho lhicou c ho hf  hoouoho icou cuohi  o b hohgl sh oc huc hcwho   -
shochoc hsso  hc hoi hf  olhgho  i. Nhc ch fhoghc cwh  h  ho soh hluoh 
hf fhhl fohhz og  o fhhl fh cho hi. 
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Colhgho  i whi eho hui hsso  hc hoi  o l ffhohoc iholi hol  hoihquhocol 
 oe chi, heho lh holi,  ochol i  so ohol  hok, hol i  hoc i   hhshohc ho. 
T i chok   oo sohe lh h ghohoho hehoe h  hbhuc cw i ihol hf icull hol l i-
 uii ih h hlehochghi hol l ihlehochghi 
Keywords: Cryo-engineering, Cryogenic fuids, Hydrogen, Helium 

1 What is Cryogenics     
Wh  huol  hoo  olhgho  i ho hxcoh h shoc hf ohfo ghohc ho. Thohfhoh,  h iwhuol ioic hf hoo 
iwhocol  oho fl  whc lhhi ohfo ghohc ho  hho. Rhfo ghohc ho,  o ghohoho,  i cwh hoc hf khhs og 
ho  ch  bhoh  h b hoc ch shohcuoh bl cohoishoc og whhc foh  hoh i lh,  w  w iwhoo bh 
 hhohl, ch cwh hcwho,  hoh  h  ho ohohhih cwh whhc h.g. ch cwh iuoohuol og. Colhgho  i  i 
cwh icull hf  ho hsci hol ch wohohg hi   cw cwh h   hf sohlu  og hol hssol og ehol oh  
ch shohcuohi. Io cw i i  hoc i  ihol  h hoh whoh oh  ohfhoo og ch ch shohcuohi bhoh  120 K 
(–153 °C), ho hohh  whoh sho hohoc ghihi o kh hxlgho, wllohgho, o cohgho hol who u  
bhg o ch o quhfl. Pho hohoc ghihi hoh ghihi  w  w  hoh ho h bho hehl   shii boh ch o quh-
fl hol cwhohfhoh hool hx ic  o cwh ghihhui ichch. Juic hi h qu  k oh  olho, cwh  hoehoi ho 
foh  Khoe o  och lhgohhi Choi ui  i 273.15,  w  w  hhoi 0 °C hquhoi 273.15 K hol 0 K 
hquhoi –273.15 °C. Th oh hic ch shohcuoh heho oh holhl ho hhocw  i –89.2 °C, 1983  o Rui-
i h (“Cholhic Th shohcuoh Eeho Rh holhl – Cuoohoc Rhiuoci,” o.l.). Th oh hic ch shoh-
cuoh  o cwh uo ehoih  i 2.7 K (“Abihouch zhoh,” 2015). Bh o og sh oci hf cwh  hic   shochoc 
sho hohoc ghihi hoh 4 K fho who u , 20 K fho wllohgho, 77 K fho o cohgho hol hohuol 90 K 
fho hxlgho.  h heho,   cw  olhgho  i  c  i heho shii boh ch  hho lh o ch 280 sK  w  w 
 hhoi 0.000000000280 K hol, cwhohfhoh, whi  olhgho  i heho iuoshiihl ohcuoh bl ihehoho 
holhoi hf  hgo culh. Th b gghic  iiuh hf sohlu  og iu w oh  ch shohcuohi  i cwh hoho-
 huiol w gw lh hol fho hohogl 

2 Chosen applications     
Thoh hoh  hol hsso  hc hoi fho  olhgho  i  whoh I juic  hoc ch s  k huc ih h hf cwh  hic 
ehouhboh. F oic hf hoo  h  ho ichoc   cw cwh hoohhll  hoc hohl o quhfh c ho hf sho hohoc 
ghihi. T i ch wo quh  i uihl fho hxh soh  o h o ihshohc ho sohoci  whoh h o  i ihshohchl 
 och  ci  h shohoci who u , ohho, hogho, kolscho, hol xhoho. Thih hoh hoci  ho cwho 
bh uihl fho fuocwho hsso  hc hoi  whoheho cwhl hoh ohhlhl. A gohol hlehochgh hf cwh o qu l 
ichch hf cwhih sho hohoc ghihi  i cwh o hoho huiol ohlu hl ehou h  o  h sho iho ch cwh o 
ghihhui ichch. T i   shochoc hlehochgh  i uihl ch cohoishoc hol ichoh iu w ghihi ho oh  
 hoohl  olhgho   o qu li. S o h  hol soh hi  whoh sho hohoc ghihi  ho bh o quhihl lh 
ohc lhc hx ic, cwh o cohoishoc bl cou ki ho heho s sho ohi  i hohcwho   shochoc  iiuh cwhc 
ohhli ch bh hllohiihl.  

Rhlu c ho hf cwho ho oh ih hol hx  chc ho  i hohcwho hsso  hc ho fho uol icuobhl 
 hhiuoh hoci  o cwh iho l ichch, swli  i, hol ou ohho swli  i hi  hoo hi fho hoo iusho ho-
lu c eh hsso  hc hoi. Th ohoghic hsso  hc ho hf iusho holu c e cl o hi  o  hgohc ch woho-
hgl  whoh  c sohli h ehol   shochoc ohoh fho w gw hohogl h  hohohchoi, fho hxh soh cwh 
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Lhogh  llohgho Choo lho hc CERN, buc hoih fho hohogl ichohgh hol  hgohc   ohe chc ho, 
uihl, fho hxh soh,  o cwh iusho holu c og MhgLhe coh o  o Jhsho (550 k /w). Nhc ch fho-
ghc cwh w gw   shocho h hf iusho holu c e cl fho  hgohc   ohihoho h   hg og (MRI) 
i hoohoi ho hcwho ish  ho zhl ohihho w  hgohci (“EBL Rhhlho -  ho u  Colhgho  i,” 
o.l.). S o h  h hoohhll ohfhoohl ch MRI,  w  w  i hxchoi ehol uihl  o cwh  hl  ho hohh,  h 
 ho gh ho   cw  olhiuoghol hi hohcwho  hl  ho hsso  hc ho.  hoh cwhl hoh fohhz og sho-
c hoi hf cwh bhll ch lhicohl uo hochl  hofuo c ho og c iiuh. Ic  i uihl ch cohhc  ho ho hol 
hboho ho c hi hf cwh ik o,  hoe x, uchoui, sohichch gohol, hol o eho. (“Colhgho  i - Cwh  i-
col Eo l ohshl h -  hcho, uihi,  hcho, ghi, il bho,” o.l.). Colhcwhohsl iwhoo juic bh  ho-
c hohl hi hohcwho  hl  ho hsso  hc ho. Wh  ho hoih iol  olhgho   hsso  hc ho  o cwh b h-
ohg  ho ihol  whoh  c  i uihl fho hxh soh fho icho og,  hl i hc ho ho lhicou c ho hf 
 hoouoho icou cuohi. 

Colhgho   ch shohcuohi  ho  whogh  hcho ho sohshoc hi i go i hocol. T i  i ohiuoc-
 og  o fuocwho hsso  hc hoi o kh  olhgho   iwo ok og hol wholho og  o cwh hog ohho og ihol. 
Aohcwho  ochohic og hsso  hc ho fho  hcho ho sohshocl eho hc ho  ho bh fhuol  o cwh oh l-
 o og  oluicol  whoh  c  i uihl ch ihshohch  hcho ho bh huih hf  ci l ffhohoc cwho ho  ho-
coh c ho hol cwh  o ohhihl bo toh ohcuoh hf  hcho hoi. (“EBL Rhhlho -  ho u  Colhgho  i,” 
o.l.). Fhhl fohhz og  i – ohc ch fhoghc – hohcwho   shochoc hsso  hc ho hf ehol oh  ch sho-
hcuohi.  

Ai h oh  hsso  hc ho wllohgho  i  hoi lhohl hi h ih hol hohogl  hoo ho. Th  lhh 
whoh  i ch uih iuosoui hohogl (h.g. ho h ehol   oll lhl) hol cohoifho  ghihhui wllohgho 
 och o quhihl wllohgho. Th hohogl  w  w  c  hoch oi  ho oh  bh uihl  who cwhoh  i iul-
lhool h w gw lh hol fho hohogl bl cohoifho  og cwh o qu l wllohgho bh k  och cwh ghih-
hui ichch. T i ohohhihi ih h hf cwh hohogl suc  o bhfhoh hol, cohoifho hl,  ho bh uihl 
hgh o hi hoh co   cl. Uofhocuohchol, h ohc-chh-o toh sho hochgh hf cwh hohogl ghci ohic hi 
 hoo.  

Conclusions     
Colhgho  i whi eho hui   shochoc hol hoih oh hiihol hsso  hc hoi  o l ffhohoc iholi hf 
icull hol  hoihquhocol  oe chi, lhc heho lh holi  ochol i  so ohol  hok hol i  hoc i  
 hhshohc ho. Thoh hoh  hol uohxsoh chl hlehochghi oh   o cw i ihol hf icull hol h ohc hf 
  soheh hoc  o ih h hohhi  i oh hiihol ch uih  c  hoh hffi  hocol hol iuich ohbol  o huo 
i hoc fucuoh. 
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Abstract. Wwhc  i cwh i w ghohohc ho (5G)   ohohii  h  uo  hc ho? 
Th lh hol fho w gwho lhch ohchi  o   ohohii  h  uo  hc hoi luh ch hx-
choi eh uih hf  uoc  hl h hsso  hc hoi hol e lhh icohh  og  i ho hli ho 
cwh o ih. 5G  i cwh i w ghohohc ho hf   ohohii ch wohohgl,  w  w  i  h -
sohchol   ohohii   cw ho hic oh o   chc hoi, hoih  ho bh  hoohl REAL   oh-
ohii  hool. Thoh hoh  hol fhhcuohi cwhc 5G  ho hffho: w gw ohihouc ho fho 
 ohzl  hoo swhoh uihoi, howho hl hol heh ohboh  hooh c e cl hohuol cwh 
 hool. Th 5G ch wohohgl  i sohe l og us ch 25 Mbsi  hooh c e cl ishhl. 
Th oh  5G ch wohohgl   oo  hkh hoo lho ehol ihoe  h hbihohch  o cwh fu-
cuoh. 5G ilich i   oo ohc bh h i ogoh ch wohohgl buc ohcwho h  h b ohc ho 
hf  ochgohchl RATi [ohl h h  hii ch wohohg hi]. R gwc oh , cwhoh hoh oh 5G 
swhohi hol lhe  hi ch uih cwh oh  ch wohohgl, hocwhugw  houfh cuohoi 
o kh Sh iuog, LG, hol HTC hoh hxsho  hoc og   cw oh  lhi goi. Ww oh 
cwh ish  i i hoh uo ohho, cwh 5G  ho hsc  i   ol-bhggo og hol  h sohx. 
T i chok   oo w gwo gwc cwh fhhcuohi hf 5G ch wohohgl,  hok  ci  whoohoghi, 
  oo g eh ho hehoe h  ho oh hoc ohihho w, hi  hoo hi ho cwh hehouc ho foh  
cwh ioic ghohohc ho ch cwh i w ghohohc ho.  
Keywords: 5g, wireless, communication, technology. 

Introduction     
Io a oho yhari, ycu may bh ablh pc dcoolcad a oull-lhogph HD mcvMh pc ycur ehcoh Mo coly a oho 
ihscodi ocp mMouphi. Alic, vMdhc scovhriapMcoi oMll bh ic scmehllMog phap Mp oMll ohhl lM h ycu sao 
rhash cup aod pcush phh cphhr ehrico rMghp phrcugh phh isrhho. 
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Ap lhaip, phap Mi ohap phh oMrhlhii scmeaoMhi hovMiMco ocr phh oupurh co mcbMlh dhvMshi. 
WhMlh oco phh ocrld Mi ipMll aoaMpMog phh rcllcup co 4  ohpocr i, phh phlhscmmuoMsapMco Modui-
pry Mi alrhady lcc Mog ahhad pc phh ohxp ghohrapMco co shllular phshoclcgy, sallhd n  [1]. 

1 Wireless communication and the evolution from 1G to 5G  

   
W ohohii ch wohohg hi hoh gh og ch chkh oh  l  hoi hoi  o huo o ehi. Th   ohohii bohhl-
bhol   oo ihho bh h h ohhl ol heh ohboh ch heholbhll  w oh bh og hc wh h, lo e og h  ho, 
ho i t og  o cwh shok, hol heho ho h sohhiuoh bhhc  o cwh   lloh hf h ohkh. Bh huih hf cw i, 
huo ohhl ch wheh  ofho hc ho hc hol c  h hol ch bh  hooh chl hc hoo soh hi, hoo cwh c  h, 
  oo bh ihc iihl. Th  hool hf uo ehoiho, uo ochoouschl h  hii ch  ofho hc ho, hochoch o-
 hoc, hol  h  uo  hc ho   oo hsho oh  l  hoi ho ch huo o ehi hol  whogh huo o fh icloh 
i go i hocol. 

Eehol 10cw lhho h oh   hb oh ghohohc ho hsshhohl i o h cwh ioic ghohohc ho 1G   oh-
ohii  h  uo  hc ho ilich , Nhol   Mhb oh Thohswhoh,  hi  ocohlu hl  o 1981 hol  h -
sohchl  o 1990. Th lhch cohoifho ishhl  hi 2.4 Kbsi hol  hi ui og hohohg i gohoi. Th ho-
ol hsso  hc ho heh ohboh luo og cwh 1G  hi cohoifhoo og eh  h  hooi   cw o h   cl [2]. Th 
ih hol ghohohc ho 2G ilich   hi  h  ho  hool ohuo whl  o F oohol  o 1991. Th 2G  hi 
cwh ichoc hf ui og l g cho i gohoi. Th 2G  hi hoih  hoohl Gohbho Slich  fho Mhb oh (GSM), 
 w  w whl h lhch ohch hf 64 Kbsi. Th ihoe  h hf chxc  hiihghi hol Muoc  Mhl h Mhiihghi 
(MMS)  hoh  ocohlu hl ioicol bl cwh 2G. Th ioic 3G ilich  hsshhohl  o 2001. Ph khc 
i  c w og ch wohohgl  hi uihl ch ihol cwh lhch hol cwh eh  h  hoo  ochosohchl cwohugw 
  o u c i  c w og. Th hshohc ho hf 3G  hi hc h ohogh hf 2100 MHZ   cw h bhol  lcw hf 
15–20 MHZ uihl fho w gw ishhl  ochoohc ihoe  hi hol e lhh. Th fhuocw ghohohc ho 4G 
hffhoi h w gwho lh oohhl ishhl hf 100 Mbsi hol sohe lhi cwh ih h fhhcuohi hi 3G hol hl-
l c hoho ihoe  hi o kh Muoc  hl h ihoe  hi hol  hoh  oho cl  o  hc w og e lhhi hol ihol 
lhch  u w fhicho cwho cwh sohe hui ghohohc hoi. LTE (Lhog Tho  Eehouc ho)  i cwh 4G 
ch wohohgl. 

2 Te  fh generation (5G) wireless communication     

2.1 2.1 What is 5G?    
n   i cwh iwhoc cho  fho cwh i w ghohohc ho   ohohii  h  uo  hc ho,  w  w  i h  hb oh 
bohhlbhol ch wohohgl. Ic  i iusshihl ch bh heh ohboh ho cwh  hokhc  o cwh ohxc i x ch iheho 
lhhoi foh  oh . Th 5G ohc hok   oo bh hboh ch wholoh 10,000 c  hi  hoh  hooi hol lhch 
cohffi  cwho cwh  uoohocol heh ohboh ch wohohg hi. Th lhch lh oohhl og ishhli   oo bh ihe-
hoho wuolohl c  hi  hoh cwho   cw cwh 4G [3].  
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Figure 1: Evolution of Mobile Technologies [4] 

2.2 Why is there a need for 5G?    
n  hi h oh  ch wohohgl   oo sohe lh hoo cwh shii boh hol i hoc hsso  hc hoi, hol hool bl 
ui og hoh uo ehoiho lhe  h. Iocho hooh c og  hic hf cwh hoohhll hx ic og  h  uo  hc ho 
 ofohicou cuohi ch cwh 5G ohc hok   oo bh h gohhc  whoohogh fho cwh 5G. Th 5G  hb oh ohc-
 hoki   oo fh ui ho cwh lhehohs hoc hf cwh uiho cho  ohoi  whoh cwh cho  ohoi   oo wheh 
h  hii ch l ffhohoc   ohohii ch wohohg hi hc cwh ih h c  h hol   oo  hoiho lhch eho hui 
fh i foh  eho hui ch wohohg hi [4]. 

Foh  h uihoyi sh oc hf e h , cwh  hjho l ffhoho h bhc hho  uoohoc ghohohc hoi hol 
5G ch wo quhi  uic bh ih hcw og hoih cwho  o ohhihl  hx  u  cwohugwsuc; hcwho oh-
qu oh hoci, fho hxh soh : 

∙ Th  hkh 5G soh c  ho fho hoo ihoci hf ohl h h  hii ch wohohg hi cwhoh iwhuol bh h 
 h  ho sohcfho  uo quh fho hoo cwh ch wohohg hi. 

∙ Lh ho bhthol  hoiu sc ho 

∙ Lh ho huchgh sohbhb o cl 

∙ Bhtho  hehohgh hol w gw lhch ohchi heh ohboh hc  hoo hlgh 

∙ Phii boh ch 1Gbsi hol w gwho lhch ohch  o  hb o cl 

∙ Mhoh ih uoh; bhtho  hgo c eh ohl h/SDR Sh uo cl 

∙   gwho ilich  oheho ish coho hffi  ho l 

∙ Whool W lh W ohohii Whb (WWWW),   ohohii-bhihl  hb hsso  hc hoi cwhc  o-
 oulh fuoo  uoc  hl h  hshb o cl bhlhol 4G ishhli 
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∙ Mhoh hsso  hc hoi  h b ohl   cw Aoc i  ho Iochoo gho h (AI) hi wu ho o fh   oo bh 
iuoohuolhl bl hoc i  ho ihoihoi  w  w  huol bh  h  uo  hc og   cw  hb oh 
swhohi 

∙ Nhc who fuo ch wu ho whhocw 

∙ Cwhhsho cohffi  fhhi luh ch oh   ofohicou cuoh lhsohl hoc  hici 

∙ S hoc bhh  hochooh ilich i 

2.3 Advantages of 5G    
Fho cwh 5G   oo hoih bh h oh  ch wohohgl, lhi gohl fho cwh bhuolohii   ohohii ihoe  h hol 
 hoohl Th MhichoChoh. Sh cwh  h sucho, hochoch o hoc lhe  hi hol  hb oh swhoh  hl 
hoo iwhoh cwh ih h   ohohii ohc hok hol  ho bh  hooh chl ch cwh  ochoohc holc  h, hol-
 whoh. Th  h  ho fhhcuohi fho 5G hoh hi fhooh i [5]: 

∙ F ohi  ho bh lh oohhlhl (heho  he hi)   cw o ih holi 

∙ Phghi   oo usohhl ho hic  oichocol 

∙ Cho hhi ol sohl hoo oh gh hi 

∙ 5G lhe  hi hoh  h shohc ehol ohii hxshoi eh cwho 3G hol 4G lhe  hi 

∙ Ui og 5G cwh bhthol ouoi huc ehol fhic 

∙ F ohic Quho cl hf Shoe  h (QoS) 

∙ Ehi ol iusshoc sohe hui ghohohc hoi 

∙ Nh o   chc ho, hi uiho lh holi 

∙ Ab o cl ch iusshoc cwh oh  ihoe  hi 

∙ Th MhichoChoh‘i whol hoh hol ih  hoh hoh usgohlhhboh 

∙ Aboh ch  hhc uihoi lh hol us ch ohxc  hocuol 

∙ Subi o bhoi  ho ichoh lhch  o  hocoho ichohgh 

∙ Rh hch PCi  ho bh  hocohoohl bl wholihci 

∙ Subi o bho  ho uih hsso  hc ho ih  hoh   cwhuc  oichoohc ho  o h o lhe  hi cwhc 
hoh sohe lhl bl cwh MhichoChoh 

∙ Sh uo cl  i l ico buchl heho ihehoho ohlhoi 

∙ Th MhichoChoh  ho  hohgh hoo ih uo c hi hf PSTNs, MSC, hol BTS hc . 

∙ Th w gw quho cl ihoe  hi hf 5G ch wohohgl bhihl ho Pho  l ch heh l hooho 

Conclusions     
I  ho oulh cwhc 5G   oo bh cwh ohxc ichs  o cwh lhehohs hoc hf  hb oh  h  uo  hc ho 
hol   oo bh h khl  h shohoc hf cwh Nhc hokhl Sh  hcl. Th hohboh  hooh c e cl fho h   lh 
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ohogh hf hsso  hc hoi hol uih  hihi, cwh fuo c hoho cl hf 5G   ohohii h  hii iwhuol hxchol 
fho bhlhol cwhih hf sohe hui ghohohc hoi. Thih fhhcuohi  o oulh ehol w gw h w hehboh lhch 
ohchi, ehol oh  ohcho l, hol iusho-w gw oho hb o cl. Fuocwho hoh, 5G   ohohii h  hii ohhli 
ch iusshoc h wugh  o ohhih  o cohffi   o ho hffholhboh hol iuich ohboh  hl,   sol og h ohhl 
fho h lohic   ohlu c ho  o cwh  hic hol sh ho  hoiu sc ho sho lho ehohl b c.  

5G   ohohii h  hii   oo bh h w hehl bl cwh lhehohs hoc hf LTE fho hx ic og ish coh 
 o  h b ohc ho   cw oh  ch wohohg hi so  ho ol choghc og h oh  ish cou . Khl ch wo  ho 
 h shohoci hf 5G   ohohii h  hii  o oulh hxchoi ho ch w gwho fohquho l bholi, hleho hl 
 uoc -hochooh cohoi  ii ho, ohho lhi go, uiho/ hocoho ihshohc ho, fhx boh ish cou  uihgh, 
lhe  h-ch-lhe  h  h  uo  hc ho, hol bh kwhuo/h  hii  ochgohc ho. 
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Abicoh c. E sohl hoc ohohc hoiw si oh hlhli wheh bh h h ohcwho uo-
ichhll hi fho hool ichboh sohfhii hoho icou cuohi hocho   cw ohs l  ooheh-
c hoi  o koh ohlgh,  whog og  hok  hcwhli hol oh  ch wohohg hi. Mhoh 
ch wo  ho koh ohlgh hf hol sohfhii ho  i oh ohogho iuffi  hoc ch  hicho cwh 
fhic h  uoo og ih  ho  whoghi h  h sho hl bl oh   h sohx c hi hf  iiuhi.  
 hoh,  hh w og ihoehi ch  lhoc fl cwhih  iiuhi ho h shoihoho hol/ho icou -
cuoho bhi i. Chh whi hii ic  o h ehol  ol e luho  hooho  o soh hc og ik ooi 
ch wholoh  hok ohohc hoiw si hol cwui cwhl uoc  hchol hoih h l ch ohh w 
 hoshohch ghhoi  o h bhtho,  hoh hffh c eh hi  hoo hi fhicho  hl. Thl wheh 
cwh o  o hoci  hok ho cwh o h o ihouc hoi hol cwui ihoeh hi h  hcholic. Ac 
cwh hol hf h sohfhii hoho  hh w og soh hii cwh  o hoc   oo hoih wheh gh ohl 
bhtho ihof-ohfh c ho hol ihof-h hohohii  w  w h li ch  hicho fucuoh  who-
ohoghi hf cwh  hok og hoe oho hoc. Aol ghhl Chh w iwhuol cwhohfhoh 
wheh h sohfhuol bh kgohuol  o sil whohgl hi  hoo hi ho uolhoichol og hf 
 hohgho ho  ho hsci. 
Th fh ui   oo bh ho shii boh i hshi hf  hh w og hi  hoo hi  ci   so  hc hoi 
fho chh  hok hol ohhlhoiw s. Nhxc, cwh hffh c ehohii hf  hh w og   oo bh 
hxh  ohl. Io  ho oui ho, ih h hf cwh  h o  o cho h fho sohfhii hoho  hh w-
 og hoh huco ohl. 
 
Keywords: coaching, communication, effective cooperation, leadership, skills, team-
work 

Introduction     
Th  hool whi  whoghl loh hc  hool hol ohs lol   cw o cwh shic c hocl lhhoi. Wh wheh 
   hl hch h  hii ch koh ohlgh e h cwh  hool  lh  hb. Fuocwho hoh, cwh  ochoohc hol 
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ih  ho ohc hoki fh  o chch  oichoc  h  uo  hc ho. Ch suchoi hol hoh coho   lhch soh-
 hii og hoh hsso hl  o ho hic hehol whuihwhol hi  hoo hi  o hogho zhc hoi. Thohfhoh,  hjho 
 whoghi h  uoohl  o  holu c og bui ohii  o cw i gohbho zhl  hool. At culhi hol huo oh-
ishoi b o cl ch holi ohcuoh hol cwh  hl  h  ochoh c hi wu hoi wheh bh h h  hoh oh-
ishoi boh   cw cwh fh ui ho who ho hui hol  hoh hffi  hoc  hok ohohc hoiw s. 

A oh  fho  hf  ol e luho  huoiho og whi hochohl cwh  hool hf bui ohii. Chh w og, 
ho,  hoh hxso   col, hxh uc eh  hh w og, h li hol gu lhi ohhlhoiw s hol  hohgh hoc ch 
 hhc cwhih  whoohoghi. Fho  oicho h, shhsoh-ho hochl ik ooi hoh  ol e luhool coh ohl,  w  w 
ohiuoci  o w gwho  hc ehchl hol  hoh fh uihl h sohlhhi. (HBR Rhihho w Rhshoc, 2009)) 

Nhehocwhohii,  hh w og  i ohc lhc hichbo iwhl hi ho huchoh hui sohfhii ho. Th cho  
“Chh w”  i ohc sohch chl. Ao hic holhoh  ho  oh   ch bh ho hxh uc eh  hh w,  olhsholhoc 
hf bh kgohuol, hlu hc ho, hxsho ho h hol ik ooi. G e og cwhc gohhc eho ho h hol ohcwho 
iwhoc ohic og ohohc hoiw si, quho ihl icul hi hbhuc cwh hffh c ehohii hf  hh w og hoh ic oo  o 
cwh o  ofho l. (lh  hho, Du k hocw, B o w & Jhohi, 2013) 

Thoh  i ghohoho hgohh hoc, wh heho, cwhc cwh  hh w og soh hii  i sho h ehl hi bhoh-
i  ho bhcw, fho cwh  o hoc hol cwh hogho zhc ho. Ex ic og lhch iugghic cwhc cwh  h o  ogohl -
hoc ch h iu  hiifuo huc h h  i h ohish cfuo hol shi c eh  hok hoo ho h bhc hho  hh w hol 
 o hoc. Rhogh hf ch wo quhi hol hlu hc ho hoh  hl hc og. (lh  hho hc.ho., 20013; Wh -
shol, 2001) 

1 Te diverse landscape of coaching occasions     
Chh w og whi bh h h ho  ochgoho shoc  o ohhlhoiw s lhehohs hoc heho cwh shic lhhoi. 
Phoiohh hol Rhosw (2004), fho hxh soh,  holu chl h iuoehl hf ohhoo og hol lhehohs hoc 
soh c  hi  o hogho zhc hoi. F ol ogi cwhoh o  ol  hch cwhc cwh uih hf  hh w og whi  o ohhihl 
bl 51% heho cwh shic lhhoi. All c hohool, h ghohoho h  hscho h h hog ohhlhoiw s hol h -
sohlhhi  hi fhuol, cwhc  ol e luhool g eho hle  h  i ohhlhl  f hoh  i ch chkh ho  hoh oh-
ishoi b o cl. 

Th  whoohoghi  o cw i gohbho zhl  hool ohqu oh  uoc -sohfhii hoho ihouc hoi. Pohb-
oh i bh h h  hoh  h sohx hol  ochol i  so ohol  hhshohc ho  i h  uic fho iu  hii. Uoc -
 hchol h ghhl  hok shofho ho h  i hf uc hic   shocho h. Ai iu w, ohhlhoiw s  uic bh 
hqu sshl   cw oh  ch wo quhi hol ik ooi ch  hc ehch cwh o h sohlhhi, heh l ho ihoeh  ho-
f  ci hol ohuo iw h shi c eh  hohoh.  

Iol e luho  whoohoghi  huol  o oulh chk og ho oh  ohishoi b o c hi, lhho og   cw jhb-
 uci hol ohl-hffi, ho cwh ghohoho ih  ho  ochoh c ho bhc hho  hoohhguhi hol ichff  h bhoi. 
T i  huol bh fuocwho h  hi hoi ch  o c hch h  hh w og soh hii. (Dhwoho, 2009) 

1.1 The Coaching Process    
Eehol  hh w og soh hii   oo cwhohfhoh ichoc   cw h  ucuho hgohh hoc  o fho  hf h  hocoh c. 
Tho, cwh  iiuh ch bh  hokhl ho   oo bh hoholzhl bl cwh Chh w. Thohbl icou cuoho hol 
hogho zhc hoho  ofuho hi hoh hoih bh og chkho  och  hoi lhohc ho. Oool h ho lhio og cwh 
 iiuh ch bh  hokhl ho, cwh h cuho soh hii hf h  h shol og, gu l og hol  hc ehc og cwh 
 o hoc   oo ichoc. Bhi  hool cwh  o hoc whi ch col huc oh   hli,  whogh shoish c eh hol whsh-
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fuool gh o oh  hol iu  hiifuo hxsho ho hi hol  oi gwci. W cw  ucuho hgohh hoc cwh  hok 
hoo ho h  ho cwho bh  ohihl  o h fho ho  hooho. 

1.2 Levels of coachability    
Nhcuohool ohc hehol  hh w- o hoc ohohc hoiw s  ho bh iu  hiifuo bh huih hf l ffhoho hi  o 
shoihoho cl,  ol e luho  hc ehc ho hol il shcwl. Bh ho hol Sshhoi (2003) l ic ogu iwhl 
iheho ohehoi hf  hh whb o cl,  .h. wh   hoo h  o hoc   oo ohishol ch  hh w og. 

Eiihoc hool h  hh w  ho ho huocho h  o hoc  wh  i ohc  hh whboh hc sohihoc,  wh oh ki 
 hc ehc ho ch  whogh ho hool  h so hi   cw cwh ohquhic hf cwh o  hohgh hoc. Oo cwh 
hcwho i lh, cwh  o hoc ohc hool ohhl ol h  hsci  hh w og, buc hoih iwh i gohc culh hol ho 
 owhohoc o fhohog lo eh fho shoihoho   soheh hoc. 

Io hol  hih, h sohfhii hoho  hh w ohhli ch bhho  o   ol cwhc ohc hehol ohohc hoiw s 
  oo cuoo huc ch bh iu  hiifuo. W cw cw i h hohohii, h  hh w whi ch bh hboh ch hol cwh ohoh-
c hoiw s fho hool hol   cw hlhquhch fhhlbh k g eho. 

2 Effectiveness of coaching     
Th quhic ho cwhohfhoh ho ihi,  whcwho  hh w og  i hffh c eh hol bhohi  ho ohc hool ch cwh 
 o hoc, buc hoih ch cwh  h shol. Io hcwho  holi,  i  c  hocw cwh c  h hol  hohl? 

G eho cwh   lh eho hcl hf h  hi hoi hol l ffhohoc  oluico hi hol boho whi cwhc ihof-
h sohlhl  hh whi hshohch  o,  c  i ohcwho whol ch  holu c quho chc eh ohihho w. Suoehli 
 hicol hik fho iubjh c eh hs o hoi hbhuc cwh hffh c ehohii hf  hh w og. ( BR Rhihho w 
Rhshoc, 2009). Jhoe i (2004), fho hxh soh, fhuol cwhc 92% hf shoc   shoci  o h  hh w og 
julgh cw i soh hii ch bh hffh c eh. 

Bh huih hf cwh ghohoho hgohh hoc cwhc  hh w og  i h ish  ho hol couic hocwl ohohc ho-
iw s, ih h shohoohoi  ho bh loh o ch cwh  o o  ho iht og hf sil whcwhohsl. Ic  i   lhol 
h koh ohlghl cwhc cwhohsl  i bhohi  ho hol   sohehi cwh  hoobh og us ch 80%, ohgholohii 
hf cwh  hcwhl. (Goh f, 2008; Wh shol, 2001) Mhohheho, cwh quho cl hf cwh ohohc hoiw s 
whi h  hjho  ofuho h (Chhsho, 2008). 

W cw cwh hiiu sc ho cwhc  hh w og  hol sil whcwhohsl bhohog ch h ghohoho  ohii hf 
shoihoho  ochoehoc hoi, bhihl ho whos og ohohc hoiw si, lh  hho, Du k hocw, B o w hol 
Jhohi (2013)  holu chl h quho chc eh icull ho cwh hffh c ehohii hf  hh w og. 

Ooh   shochoc wlshcwhi i  hi, cwhc cwh  hok og hoo ho h whi h  hjho  ofuho h ho h 
shi c eh  hh w og huc h h. Thl hoih  o oulhl  hh w og ch wo quhi, ihof-hffi h l hf cwh 
 o hoci hol shoihoho cl l ffhoho h hi  olhsholhoc eho hbohi fho h shi c eh  hh w og huc-
 h h. 

Exh  o og hochghcwho 156  hh w og ohohc hoiw si, cwh o iol ogi  hoio hl cwh  h o 
hiiu sc ho: cwh  hok hoo ho h  i hf uc hic   shocho h fho h shi c eh  hh w og huc h h. 
Th h huoc hf ch wo quhi hf cwh  hh w ho ihof-hffi h l  ofuho h cwh huc h h  ol oh col hi 
 hl hchoi. Phoihoho cl l ffhoho hi, wh heho, whl oh hffh c hc hoo. 
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Conclusions     
Fuocwho ohihho w  i ohhlhl ch l ic oo cwh  ogohl hoci hf hffh c ehohii  o h  hh w og soh hii. 
Nhohcwhohii, quho cl ohhli ch bh hoiuohl bl  h och o og h ghhl ohohc hoiw s. A  hh w 
 uic wheh h  hoch o h huoc hf ch wo quhi, bh kgohuol koh ohlgh hol cwh hb o cl hf ihof-
ohfh c ho. 
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Abstract. Wwho  c  h hi ch chk og h hoh    hlehochgh hf  oohehc eh 
ch wohohg hi, Gho hol  i ohgg og bhw ol  o  ochoohc hoho  h sho ihoi. Io 
is ch hf cwh fh c cwhc  hol soh  i og ch wohohg  ho  ho hsci ich  foh  
cwh  huocol  hoo-koh o fho  ci hog ohhoi,  hol  oehochoi wheh bhho uoh-
boh ch  h h heho oh hchol  ohih ch cwh iu  hii hf h.g. cwh US-A ho  ho 
 hoshohc hoi foh  “S o  ho Vhoohl”. T i   o u icho h whi hoohhll ohl ch h 
whol  hs fho cwh Gho ho IT  oluicol. 
Ghhgoh, M  ohih , Assoh, Iocho hol  hol  hoh  hoshohc hoi  uoohocol 
lh  ohch cwh o ohish c eh bui ohii iholi hol  f cwhoh iwhoo heho bh h  h -
shohboh Gho ho  hoshohc ho, cwh Gho ho  oluicol ohhli ch hlhsc cwh 
iu  hiifuo bui ohii soh c  hi hf cwhih io i. 
Eocohsohohuoiw s ohihho w iugghici cwhc hish  hool cwh soh hii hf ioho  og 
 i  hoh l ffi uoc  o Gho hol, hi so ehch “Bui ohii hoghoi” hol ehocuoh  hs -
cho fuoli hoh ohc hi  h  ho  o cwh Gho ho ioho  ho  uocuoh hi cwhl hoh  o 
cwh Aogohiswhoh. Ch shol fhuolhoi hoih h hoc  hi lh ohc wheh hsso  h-
boh koh ohlgh hf  hohgh hoc, h  huoc og hol hogho zhc hoho icohchg hi, 
 w  w ohhli ch  oo-hle ihl lh  i hoi. Lhic buc ohc ohhic, h swhoh hoho oh-
fhoohl ch hi “Gho ho Aogic”  i ihho hi ho hbich oh. T i  ho hsc   so hi 
cwhc cwh  h  ho Gho ho ht culh sho h ehi fh ouoh hi ih hcw og cwhc 
iwhuol bh heh lhl hc hoo  hici. Th shii b o cl hf fh ouoh cwhugw  i ho  owho-
hoc shoc hf cwh o iki hf fhuol og h  h shol. 
T i chok   oo fh ui ho  whc shchoc ho bui ohii fhuolhoi iwhuol koh  bh-
fhohwhol hbhuc ioho  ho icou cuohi,  hohgh hoc soh hiihi hol cwh o h o 
  ol-ihc. 
Keywords: EXIST, Gründerszene, IT, Silicon Saxony, Start-Up companies, Venture 
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Introduction     
IoocvapMco hai bhscmh ao hvhr mcrh Mmecrpaop ercshii, ai glcbalMzapMco hai uoMphd mar hpi 
ocrldoMdh, ohMsh lhd pc a iMpuapMco Mo ohMsh buiMohii lcsapMcoi phap oaMlhd pc brMog ocrph scmehp-
MpMvh phshoclcgMhi ohrh ihvhrhly euoMihhd. 

Gho hol, lhis ch whe og h ohsuchc ho hi cwh  hochos h h hf Euohshyi h hoh l,  i 
h hog cwh  huoco hi cwhc wheh ch ch koh cwh  iiuhi cwhc hoh h sohlu c hf   ii og huc ho h 
 hool  lh cohol: Eichbo iw og h ichoc-us-fo holol  uocuoh. Th Bui ohii Ioi lho  hghz oh 
 h s ohl h o ic hf cwh 100  hic ehouhboh l g cho ichoc-usi hf 2011 hol ohc hoh Gho ho ichoc-
us  hlh  c hoch cwhc o ic [1]. 

Gho ho fhuolhoi fh h  hol  iiuhi cwhc hoh wholho ch ihoeh cwho  o hcwho  huoco hi 
hol cw i chxc fh uihi ho  hohol cwohh hf cwhih  iiuhi: Choshohch ioho  og,  hokhc og, hol 
sil whohg  ho   i ho hsc hoi.  

1 Corporate Financing     
Th ioho  og hf h lhuog  h shol  i hoh hf cwh  hjho  whoohoghi hocohsohohuoi fh h, hi  c 
 i  holhchol ch  whhih cwh o gwc  hohchol ihuo hi hc cwh o gwc c  h. F guoh 1 bhoh  iwh i 
cwh l ffhohoc ihg hoci hf h ichoc-us ioho  og o fh l oh. 

 
Figure 1: Start-up fnancing cycle [2] 

1.1 Seed capital stage    
Gho ho fhuolhoi fh h  hic hf cwh o sohboh i  o cwh ioic ichgh, cwh ih- hoohl “Shhl  hs -
cho” ichgh. Ac cw i sh oc,  h sho hi ohol whhe ol ho bui ohii hoghoi hol FFF (fo holi, fh  -
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o hi hol fhhoi), hi b ggho  h sho hi /  oehic hoc bhoki hoh uoo khol ch  oehic hol  hoh-
chol fuoli  och h  h shol cwhc whi ohc  hlh shi c eh sohic hol  huol fh o hc hol  h hoc. 
Ww oh  o hcwho  huoco hi – cwh USA  i cwh bhic hxh soh fho  c – hogho  oehichoi hoh h ohcwho 
 h  ho ihuo h hf hqu cl, Gho holyi fhuolhoi  hoohc  huoc ho cwh o sohjh c  hc w og cwh 
hlh hf o  w so ehch  oehichoi. T i ohhli ch ioho  ho bhtohoh ki fho ho hic hoo w gwol  ooh-
ehc eh ichoc-usi.  h heho,  oehic hoci  o cw i hhool ichgh hoh ho cwh o ih, hi  hoh hol  hoh 
hogho zhc hoi, bhcw hf so ehch hol subo   ohcuoh, h koh ohlgh cwh ohhl fho iu  hiifuo ho-
cohsohohuoiw s. [3] 

Th  hic   shochoc cw og ch koh   i cwhc, lhis ch hoo sohoo og, cwh “ehoohl hf lhhcw” 
 i ih hcw og cwhc  hoohc bh heh lhl. Io c hool, ohghc eh sohici hoh i  sol h ohiuoc hf cwh 
oho-oh uoo og  hici hf iht og us bui ohii. Th l ihlehochgh fho Gho ho  h sho hi  o 
cw i ihol  i ih hcw og cwhc iwhuol ohc bh hehoohhkhl, buc  ho hoih i  sol ohc bh heh lhl 
hc cwh  uoohoc lhch. 

1.2 Venture capital stage    
Ai ihho hi cwh  hoshohc ho whi hichbo iwhl  cihof  o h oh   hokhc,  ci ohehouhi   oo o ih hol 
 c   oo bh h h  hoh  ochohic og ch  oehic hoc bhoki hol b ggho  hoshohc hoi cwhc hshohch 
ho cwh ih h / h i   oho  hokhc. T i hshoi us h  whoh oh   hool hf  hohchol fuoli, hi 
cwh b g ehocuoh  hs cho wholhoi hoh ehol o khol ch  oehic  och h  hoshohc ho cwhc iwh i i goi 
hf iu  hii  o ho hoholi i. 

2 Management and Marketing     
Th  hokhc og hol  hohgh hoc soh c  hi hf  ohxsho ho hl hocohsohohuoi hoh h ho 
iubhsc  ho, heho cwhugw hsc   zhc ho  huol hhi ol bh h w hehl bl ghcwho og cwh fohhol 
heh ohboh  ofho hc ho. Ai fho cwh chs   hf  hokhc og, F guoh 2 bhoh  g ehi h  h sohwho-
i eh   sohii ho hf cwh ichsi cwhc iwhuol bh fhooh hl cwohugw. 

Th soh hii hf  hokhc og  hohgh hoc ichoci   cw ho hoholi i hf cwh hlehochghi hol 
l ihlehochghi hf cwh sohlu c,  w  w  i fhooh hl bl cwh ihoh c ho hf cwh choghc  hokhc hol 
cwh choghc  uich hoi. T i  i hxcoh hol   shochoc, hi  hol ichoc-usi fh o bh huih cwh o 
sohlu c  hi ohc lh holhl,  w  w ohl ch oh  hokhc  ochohic. Aoholz og cwh  hokhc i cuh-
c ho cwhohugwol   oo ohhl ch h w gwho  who h hf heh l og juic cwhc. 

Th  hoh hf cwh  hokhc og soh hii  i cwh  wh  h hf cwh  hokhc og   x. T i   x  o-
 oulhi cwh “4Pi” (Pohlu c, Po  h, Poh hc ho hol Poh h). Nh  cwhho hi iugghic cwh uih hf 
hcwho  ol  hchoi, wh heho hoh ohc lhc fuool lhehohshl. Th ioic P  i “Pohlu c” hol  ho bh 
 whoh cho zhl hi “iol og cwh oh hiihol bhi   hol cwh hll c hoho soh  u  fhhcuohi hf h 
sohlu c.” Dhcho  o og cwh “Po  h”  i hoih h ehol   shochoc shoc hol,  f lhoh  ohog,   oo 
h cwho ohhl ch cwh bui ohii  hk og ohghc eh sohici ho cwh  uich hoi ohc bul og cwh sohl-
u c, hi  c   gwc bh chh hxshoi eh.  

“Poh hc ho”  o oulhi ihehoho h c e c hi: Dhcho  o og cwh sohcfho  hf soh hc ho, cwh 
choghc gohus. Th hish ci cwhc iwhuol bh w gwo gwchl, cwh fohquho l hf soh hc ho, hc . 
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Figure 2: Process of Marketing [4] 

Lhic, buc ohc ohhic, cwhoh  i cwh lhcho  ohc ho hf cwh “Poh h.” T i shoc whi bh h h ohcwho 
  oho, hi cwh soh h hf cohoih c ho  i ohc bhuol ch h swli  ho sohx   cl, i o h cwh  ochoohc 
hohbohi shhsoh foh  hoo heho cwh  hool ch bul ihoe  hi / sohlu ci. 

Aochghcwho, gh og cwohugw cwhih ichsi hoiuohi cwh   o   zhc ho hf cwh  who h fho 
fh ouoh. 

3 Psychological misconceptions     
Gho hol whi h ohohc ehol oh  ohch hf hhool ichgh hocohsohohuoi  o sho hochgh hf hoo hluoci 
 h shohl ch  hoh iu  hiifuo  huoco hi, iu w hi cwh USA. Io 2011, cwh USA whl h ohch hf 
hbhuc 12%, Gho ho hhool ichgh hocohsohohuoi  hohol  hkh 5% hf cwh  whoh shsuohc ho. [5] 

T i   o u icho h  i h ohiuoc hf h  uocuoho bh kgohuol  hic Gho hoi iwhoh cwhc ohhli 
cwh  ch bho heh cwhc ih uo cl iwhuol bh ehouhl heho heholcw og hoih hol  ohhool  hoki “o ik 
hf hocohsohohuoiw s” hi ih hcw og ch bh heh lhl. [6] Eish  hool lhuog hochoso ihi lh  o 
fh c fh h  o ho uohboh o iki cwhc  huol,   cwhuc h lhubc, ohhl ch fh ouoh hol bhokousc l. Sch-
c ic  i wheh iwh o cwhc hf hoo ichoc-us  h sho hi fhuolhl  o 2007  o Gho hol, hool  h. 
40%  hoh ic oo hohuol juic ieh lhhoi ohcho  o 2012. [7, 8] T i  ol  hchi cwhc cwh o ik hf fh o-
uoh  i  olhhl ohho hol ohcwho w gw, buc cw i i  sol ohhli ch bh h  hschl. 

Eocohsohohuoi   oo ho hli fh h o iki, oh  htho wh  b g cwh o  h shol, buc cwh shl-
hff fho iu  hii  i heho b ggho. Sc oo, heho fh ouoh whi  ci usi lhi: Fh o og h bui ohii hshohc ho 
  so hi cwhc hoh ohhooc hi ch  wl cwh fh ouoh h  uoohl. Th fh ouoh  ho cwhohfhoh bh uihl ch 
bh iu  hiifuo  o cwh fucuoh.
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Gho hol, wh heho, lhhi ohc ihh hlh ch hlh   cw cwh iu  hii hf cw i  ho hsc: Cwo i-
c ho L oloho whl ch whho h ohc hf  o c   i  fho w i hs o hoi ho  hoshohc hoi, ohc oh hiiho ol 
bh huih hf cwh  hochoc hf w i hs o hoi, buc bh huih hf cwh i  soh fh c cwhc wh ho h ohl h 
bui ohii hol fh ohl. [9] T i  i h ohcwho c  ichl ohg   cwhc ohhli ch  whogh  o holho ch  oh-
hch  hoh hsho-  olhl  hoehoihc hoi hol  hoh shii b o c hi fho bui ohiihi. 

Conclusions     
T i chxc  hohol fh uihl ho cwohh hf cwh  hol hish ci cwhc wheh ch bh  hoi lhohl  f hoh 
 huol o kh ch fhuol h bui ohii, buc cwhih hish ci hoh hf uc hic   shocho h. 

F oic hf hoo, shchoc ho hocohsohohuoi ohhl ch ohhoo hbhuc cwh shchoc ho ihuo hi fho 
 hohchol fuoli hol cwhl ohhl ch koh  hbhuc cwh wholiw si (Vhoohl hf Dhhcw) cwhc cwhl 
  oo gh cwohugw. Sh holol, cwhl ohhl ch wheh koh ohlgh hbhuc  hokhc og  iiuhi hol cwh 
 h sohx cwhugwc soh hiihi cwhc hoh oh hiihol  o holho ch iu  hiifuool  h sh go fho h 
sohlu c / ihoe  h. T olol, cwhl, hol   cw cwh  hoo hf Gho hol, ohhl ch  whogh cwh o   ol-
ihc ohghol og fh ouoh, hi fh ouoh iwhuol bh e h hl ohcwho hi ho hsshocuo cl cwho hi cwh sh oc 
hf lhfhhc. 
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