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Ishodi učenja:  
(a) Usvojena znanja iz nerastavljivih spojeva (definicija, spajanje i vrste 

spojeva).  

(b) Usvojena znanja iz zalijepljenih spojeva (osnove, lijepila, oblikovanje i 

proračun, tehnologija spajanja). 

(c) Usvojena znanja iz zakovičnih spojeva (osnove, lijepila, oblikovanje i 

proračun, tehnologija spajanja).  

(d) Usvojena znanja iz nerastavljivih steznih spojeva (osnove, lijepila, ob-

likovanje i proračun, tehnologija spajanja).  

(e) Usvojena znanja iz nerastavljivih oblikovnih spojeva (osnove, lijepila, 

oblikovanje i proračun, tehnologija spajanja).  
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Spojevi glavina i vratila  

 Osnove spojeva glavina i vratila  

 Nerastavljivi spojevi glavina i vratila  

 Rastavljivi nepomični spojevi glavina i vratila  

 Rastavljivi pomični spojevi glavina i vratila  

Spojevi u kućanstvu  

 Spojevi opskrbnih instalacija  

Spojevi bijele tehnike  

 Spojevi namještaja  

 Spojevi elektroničke opreme  

Spojevi različitih materijala  

 Spojevi metala  

Spojevi keramika i stakala  

 Spojevi polimera i elastomera  

 Spojevi kompozitanih materijala  

Ostali spojevi  

 Kombinirani spojevi  

Spojevi vozila  

Spojevi plovila  

 Spojevi u radioni  

Spojevi s osobitim poteškoćama  

 

10.1 Primjena nerastavljivih spojeva  

10.1.1 Primjeri zalijepljenih spojeva  

10.1.2 Primjeri zakovičnih spojeva  

10.1.3 Primjeri nerastavljivih steznih spojeva  

10.1.4 Primjeri nerastavljivih oblikovnih spojeva  

10.1.5 Primjeri zavarenih spojeva čeličnih konstrukcija  

Dck20  

10.1.6 Primjeri zavarenih spojeva čeličnih cijevnih 
konstrukcija  

Dck32  
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10.1.7 Primjeri zavarenih spojeva proizvodnog strojarstva  

10.1.8 Primjeri zavarenih spojeva kotlova i tlačnih posuda  

Dck10  
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10.2 Primjena rastavljivih spojeva  

10.2.1 Primjeri spojeva s klinovima i perima  

10.2.2 Primjeri spojeva sa zaticima i svornjacima  

10.2.3 Primjeri rastavljivih steznih spojeva  

10.2.4 Primjeri rastavljivih oblikovnih spojeva  

10.2.5 Primjeri vijčanih spojeva konstrukcija  

10.2.6 Primjeri vijčanih spojeva proizvodnog strojarstva  

10.3 Primjena spojeva cjevovodi  

10.3.1 Nacrti, predmjeri i predračuni cjevovoda  

10.3.2 Mreže opskrbe pitkom vodom  

10.3.3 Mreža opskrbe toplom vodom  

10.3.4 Kanalizacijske mreže  

10.3.5 Mreže opskrbe gorivim plinom  

10.3.6 Cjevovodi plinskih bojlera  

10.3.7 Cjevovodi motornih vozila  

10.4 Primjeri specifičnih spojeva  

10.4.1 Spojevi glavina s vratilima  

U mjenjačima motornih vozila zastupljeni su brojni spojevi glavina s vratilima (S 10.01).  
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Slika 10.01  Spojevi glavina s vratilima – mjenjač motornog vozila F1  

Spojevi glavina s vratilima prenose okretne momente i vrtnju s vratila na glavinu (npr. rotor 

turbine, radno kolo crpke, radno kolo kompresora, propeler plovila, zupčanik mjenjača, remenica koljenastog 

vratila, lančanik bicikla) ili s glavine na vratilo (npr. zupčanik mjenjača, remenica generatora električne 

struje, lančanik bicikla). Pored toga, mogu biti opterećeni poprečnim i uzdužnim silama te mo-

mentima savijanja (npr. zupčanici, remenice). Ovi spojevi sprječavaju uzajamno okretanje glavine 

i vratila te u slučaju čvrstih spojeva i njihovo uzajamno linearno gibanje.  

Prema broju stupanja slobode gibanja razlikuju se:  

 

U ovom su dijelu obuhvaćeni samo primjeri pomičnih spojeva koji će biti detaljnije obra-

đeni u u Elementima strojeva 2 – odjeljak 05 Ležajevi.  

Prema mogućnosti rastavljanja razlikuju se:  

 

Prema načinu prijenosa okretnog momenta razlikuju se:  

  

Prema izvedbi mogu se razlikovati:  
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Nerastavljivi spojevi glavina s vratilima  

Prema izvedbi mogu se razlikovati:  

 

Zavareni (zalemljeni) spojevi glavina i vratila su teorijski mogući ali se u praksi izbjegavaju 

zbog problema koji prate značajan porast temperatura materijala tijekom postupka zavariva-

nja.  

Nerastavljivi tarni spojevi glavina s vratilima  
 

  

Slika 10.02  Cilindrični preklopni nerastav-

ljivi tarni spoj [Niemann 2005, str. 806]  

Slika 10.03  Cilindrični preklopni nerastav-

ljivi tarni spoj [Böge 2011, str. I120]  

Cilindrični preklopni nerastavljivi tarni spoj (S 10.02 i S 10.03) koriste se za prijenos većih, 

promjenljivih i udarnih okretnih momenata i aksijalnih sila. Primjenjuju se za spajanje na vra-

tila: remenica, zupčanika, spojki, zamašnjaka većih strojeva ali se primjenjuje i u finoj meha-

nici. Sastavlja se uz izvjesne poteškoće (sila, grijanje/hlađenje), ali je veoma ekonomičan spoj.  

Nerastavljivi zalijeljeni spojevi glavina s vratilima  
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Slika 10.04  Zalijepljeni cilindrični spoj gla-

vine lančanika i vratila [Niemann 2005, str. 882]  

Slika 10.05  Zalijepljeni konusni spoj glavine 

zupčanika i vratila [Niemann 2005, str. 884]  

Za spajanje glavina i vratila koriste se lijepila [Avalone 2006, str. 6-134]:  

(a) anaerobna akrilna (obratiti pozornost na kompatibilnost materijala), 

(b) modificirana akrilna (ako zračnosti nisu prevelike),  

(c) epoksidna (maksimalna čvrstoća pri visokim temperaturama).  

Nerastavljivi zavareni spojevi glavina s vratilima 
 

  

Slika 10.06  Zupčanik i vratilo izrađeni iz 

jednog komada [Decker 2006, str. 437]  

Slika 10.07  Glavina zupčanika zavarena na-

vratilo [Decker 2006, str. 437]  

Kada je razlika promjera vratila i zupčanika mala mogu se vratilo i zupčanik izraditi iz je-

dnog dijela (S 10.06). Također je moguće i zavarivanje glavine na vratilo (S 10.07) koje se pro-

vodi prije obrada skidanjem strugotine (uključivo ozubljenje). U odnosu na zupčanik i vratilo iz-

rađeni iz jednog komada ovdje je postignuta značajna ušteda materijala i smanjenje vremena 

potrebnog za obradu skidanjem strugotine.  

Rastavljivi spojevi glavina s vratilima  
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Pored profilnih u oblikovne spojeve spadaju i spojevi sa zaticima, svornjacima i perima, dok 

su spojevi s klinovima tarno-oblikovni.  

Primjeri često korištenih oblikovnih spojeva glavine s vratilom prikazani su na S 10.xx 

[Niemann 2005, s. 839]:  

  
a Längsstift, b Querstift, c Scheibenfeder, d Paßfeder, e Gleitfeder, f Zahnwelle g Keilwelle, h Kerbzahnwelle, i Polygonwelle  

(a) uzdužni zatik, (b) poprečni zatik, (c) segmentno pero, (d) dosjedno pero,  

(e) klizno pero, (f) zupčano vratilo, (g) klinasto vratilo  

(h) profilno vratilo s trokutastim zupcima (i) poligonalno vratilo  

Slika 10.08  Primjeri oblikovnih spojeva glavine s vratilom  

Rastavljivi tarni spojevi glavina s vratilima  
 

  

Slika 10.08  Podesivi tarni spoj glavine i vra-

tila s učvrsnim vijkom [Childs 2004, str. 98]  

Slika 10.09  Tarni spoj glavine i vratila s tole-

rancijskom čahurom [Niemann 2005, str. 806]  
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Slika 10.10  Tarni spoj glavine i vratila s tla-

čnom čahurom [Niemann 2005, str. 806]  

Slika 10.11  Tarni spoj glavine i vratila s reb-

rastom tlačnom čahurom [Niemann 2005, str. 806]  
 

  

Slika 10.12  Stezni tarni spoj jednodijelne 

glavine i vratila [Niemann 2005, str. 806]  

Slika 10.13  Stezni tarni spoj dvodijelne glavi-

ne i vratila [Böge 2011, str. I120]  

Cilindrični rastavljivi tarni spoj (S 10.12 i S 10.12) lako se sastavlja i rastavlja. Moguće ga je 

aksijalno i radijalno podešavati. Koristi se za prijenos manjih okretnih momenata dok se za 

prijenos većih okretnih momenata osiguravaju perima ili tangencijalnim klinovima. Primje-

njuje se za spajanje na glatka vratila: remenica i kolotura te ručica. Glavina može biti dvodi-

jelna ili jednodijelna rasječena.  
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Slika 10.14  Stezni tarni spoj dvodijelne gla-

vine i vratila [Niemann 2005, str. 806]  

Slika 10.15  Stezni tarni spoj dvodijelne glavi-

ne s udubljenim klinom [Niemann 2005, str. 806]  
 

  

Slika 10.16  Stezni tarni spoj s mehani-

čkomtlačnom [Niemann 2005, str. 837]  

Slika 10.17  Stezni tarni spoj sa šupljom hidrau-

ličkom čahurom [Niemann 2005, str. 806] 
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a) dvodijelna – rasječena glavina, b) jednodijelna – zasiječena glavina  

c) zamišljena poluga zasječene glavine  

Slika 10.18  Stezni spojevi [Decker 2006, str. 156]  

 

  

Slika 10.19  Konusni tarni spoj glavine i 

vratila [Böge 2011, str. I120]  
Slika 10.20  Konusni rastavljivi tarni spoj  

[Böge 2011, str. I120]  
 

Konusni rastavljivi tarni spoj (S 10.03, S 10.04) lako se rastavlja i sastavlja. Moguće ga je ra-

dijalno podešavati. Koristi se za prijenos većih, promjenljivih i udarnih okretnih momenata. 

Primjenjuje se za spajanje na vratila: remenica, zupčanika, spojki, zamašnjaka većih strojeva 

te alata kod alatnih strojeva i ležajeva. Glavinu pritiska vijak ili matica te aksijalna sila koja se 

javlja u alatu pti obradi odvajanjem strugotine (npr. bušenje). Konusni tuljak je najčešće (S 10.04) 

rasječen.  

  

Slika 10.21  Konusni tarni spoj glavine i vra-

tila [Niemann 2005, str. 806]  

Slika 10.22  Tarni spoj glavine i vratila s ko-

nusnom čahurom [Niemann 2005, str. 806]  
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spoj prije stezanja, b) spoj sa stegnutom maticom i savijenim osiguračem   

Slika 10.23  Konusni tarni spoj s određenim putom stezanja [Niemann 2005, str. 832]  

  

Slika 10.24  Konusni tarni spoj glavine propelera s vratilom [Decker 2006, str. 155]  

 

 

 

Slika 10.25  Tarni spoj s tlačnim prstenastim 

oprugama [Niemann 2005, str. 806]  

Slika 10.26  Tarni spoj s tlačnim zvjezdastim 

pločicama [Niemann 2005, str. 806]  
 



 10.  Primjena spojeva 13 

 

  

Slika 10.27  Tarni spoj s tlačnim prstenastim oprugama [Decker 2006, str. 158]  

 

  

Slika 10.28  Tarni spoj s tlačnim zvjezdastim plocicama [Decker 2006, str. 161]  

Rastavljanje tarnih spojeva se olakšava tlačenjem ulja kroz provrte glavine.  

  

a  cilindrični tarni spoj,  b  konični tarni spoj,  

c  tarni spoj s koničnom čahurom  

Slika 10.29  Rastavljanje tarnih spojeva [Niemann 2005, 828]  



14 Elementi strojeva 1  

Rastavljivi oblikovni spojevi glavina s vratilima  
 

  

Slika 10.30  Rastavljivi oblikovni spoj s 

radijalnim zatikom Böge2011/I121  

Slika 10.31  Rastavljivi oblikovni spoj s 

aksijalnim zatikom Böge2011/I121  

Rastavljivi oblikovni spoj sa zatikom (S 10.30, S 10.31) se koristi za prijenos manjih okretnih 

momenata nepromjenljivog smjera. Primjenjuje se za spajanje na vratila: graničnika, prstena 

za podešavanje, kotača, ručica i tuljaka. Koriste se konusni zatici (DIN EN 22339) nagiba 1 : 50, 

cilindrični zatici (DIN EN ISO 2338) a za veća opterećenja otvrdnuti cilindrični zatik (DIN EN ISO 

8734), te zasječeni i naponski zatici.  

  

Slika 10.32  Rastavljivi oblikovni spoj sa zatikom [Childs 2004, 98]  

   

ravni okrugli zatik  konični okrugli zatik rasječeni cijevni zatik 

Slika 10.33  Rastavljivi oblikovni spoj sa zatikom [Childs 2004, 99]  
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cilindrični zatik h8 kao spojni 

zatik  

tlačni zatik kao osigurač 

spoja  

konični zatik za spajanje i učvr-

šćivanje  

Slika 10.33  Rastavljivi oblikovni spoj sa zatikom [Decker 2006, 167]  

    
Childs2004/98  

 Childs2004/98  
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 Niemann2005/859 

 Niemann2005/863 

 Childs2004/98  

 Decker1987/114  
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 Childs2004/98  

 Childs2004/98  

     
Decker1987/112 
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Decker1987/112 

 Böge2011/I121  

Slika 10.05  Rastavljivi oblikovni spoj s perom  

Rastavljivi oblikovni spoj s perom (S 10.05) lako se sastavlja i rastavlja. Koristi se za prije-

nos okretnih momenata nepromjenljivog smjera. Moguća su aksijalna pomicanja koja se o-

graničavaju graničnicima i sigurnosnim prstenima. Primjenjuje se za spajanje na vratila: re-

menica, spojki, zupčanika (aksijalno pomični zupčanici mjenjača motornih vozila).  
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 Avallone2006/667  

 Niemann2005/855  

 
Decker1987/120 
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 Böge2011/I121  

Slika 10.04  Rastavljivi oblikovni poligonalni spoj  

Profilewellenverbindungen sind Formschlussverbindungen für hohe und höchste 

Belastungen. Das Polygonprofil (P3G-Profil) ist im Duchmesser ein sogenanntes 

„Gleichdick“ und nach DIN 32711 genormt. Unter Last zentriert es sich zwangsläufig selbst. 

 Niemann2005/828  

 Böge2011/I121  

Slika 10.04  Rastavljivi oblikovni trokutasto zupčasti spoj  

Das Kerbzahnprofil ist nach DIN 5481 genormt. Die Verbindung ist leicht lösbar und fein-

verstellbar. Verwendung zum Beispiel bei Achsschenkeln und Drehstabfedern an Kraftfahr-

zeugen. Ein Sonderfall ist die Stirnverzahnung (Hirthverzahnung) als Plan- Kerbverzahnung. 

Hersteller: A. Hirth AG, Stuttgart-Zuffenhausen. 
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 Böge2011/I121  

Slika 10.04  Rastavljivi oblikovni klinasti spoj  

 Avallone2006/668 

Das Vielnutprofil ist als „Keilwellenprofil“ genormt. Die Bezeichnung „Keilwellenprofil“ 

ist irreführend, weil die Wirkungsweise der Passfederverbindung (Formschluss) entspricht, 

nicht aber der Keilverbindung. Die Verbindung ist leicht lösbar und verschiebbar. Verwen-

dung zum Beispiel bei Verschieberädergetrieben, bei Kraftfahrzeugkupplungen und Antrieb-

swellen von Fahrzeugen.  

 
Decker1987/115  
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 Decker1987/128 

Rastavljivi spojevi glavina i vratila s klinom  

 Böge2011/I120  

Slika 10.04  Rastavljivi tarno-oblikovni spoj s klinom  

Lösbare Verbindung zur Aufnahme wechselnder Drehmomente. Kleinere Drehmomente-

naufnahme beim Flach- und Hohlkeil, große und stoßartige Drehmomentenaufnahme beim 

Tangentkeil. Die Keilneigung beträgt meistens 1 : 100. 

Verbindungsbeispiele: Schwere Scheiben, Räder und Kupplungen im Bagger- und Land-

maschinenbau, insgesamt bei schwererem und rauem Betrieb. 

Die Verbindung mit dem Hohlkeil ist nachstellbar. 

 Böge2011/I120  

Slika 10.04  Rastavljivi tarno-oblikovni spoj s prstenima klinastog presjeka  

Leicht lösbare und in Längs- und Drehrichtung nachstellbare Verbindung zur Aufnahme 

großer, wechselnder und stoßartiger Drehmomente. 
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Das übertragbare Drehmoment ist abhängig von der Anzahl der Spannelemente. Hierzu 

sind die Angaben der Herstellerfirmen zu beachten, zum Beispiel Fa. Ringfeder GmbH, Kre-

feld-Uerdingen.  

Power transmitting components such as gears, pulleys and sprockets need to be mounted on shafts 

securely and located axially with respect to mating components. In addition, a method of transmitting 

torque between the shaft and the component must be supplied.The portion of the component in contact 

with the shaft is called the hub and can be attached to, or driven by, the shaft by keys, pins, setscrews, 

press and shrink fits, splines and taper bushes. Table 5.1 identifies the merits of various connection 

methods. Alternatively the component can be formed as an integral part of a shaft as, for example, the 

cam on an automotive cam-shaft. Childs2004/97  

Figure 5.6 illustrates the practical implementation of several shaft hub connection methods. Gears, 

for example, can be gripped axially between a shoulder on a shaft and a spacer with the torque trans-

mitted through a key. Various configurations of keys exist including square, flat and round keys as 

shown in Figure 5.7. The grooves in the shaft and hub into which the key fits are called keyways or 

keyseats. A simpler and less expensive method for transmitting light loads is to use pins, and various 

pin types are illustrated in Figure 5.8. An inexpensive method of providing axial location of hubs and 

bearings on shafts is to use circlips as shown in Figures 5.2 and 5.9. One of the simplest hub–shaft at-

tachments is to use an interference fit, where the hub bore is slightly smaller than the shaft diameter. 

Assembly is achieved by press fitting, or thermal expansion of the outer ring by heating and thermal 

contraction of the inner by use of liquid nitrogen. The design of interference fits is covered in greater 

detail in Section 15.2.2. Mating splines, as shown in Figure 5.10, comprise teeth cut into both the shaft 

and the hub and provide one of the strongest methods of transmitting torque. Both splines and keys 

can be designed to allow axial sliding along the shaft. Childs2004/97,99  

Childs2004/98  
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Niemann2005/876  

Smjernice za izbor pogodnog načina spajanja glavine i vratila su date u T 10.01 [Niemann 

2005, str. 778].  

Tablica 10.01  Preporuke za izbor spojeva glavina s vratilima  

 
Spojevi  

tarni  oblikovni  tarno-oblikovni  materijalni 

Manji momenti  

stezni, udubljeni 

klin, tolerantni prs-

ten  

poprečni zatik, 

segmentno pero  
–  

zalijepljeno klizno 

pero, zalemljeni  

Momenti neprom-

jenljivog i prom-

jenljivog smjera  

preklop, stezni, 

udubljeni klin, tole-

rantni prsten 

poprečni zatik, pero  –  preklop s ljepilom  

Veliki momenti 

promjenljivog 

smjera smjera i 

udarni momenti  

preklop  –  

profilno vratilo s 

preklopom, tangen-

cijalni klin  

zavar  

Kratka glavina i 

veliki momenti 

preklop s silicij-

karbidnim prahom 
profilno vratilo  – 

zavar, preklop s 

ljepilom  

Uzdužno klizne 

glavine i vratila  
–  

klizno pero, klinas-

to vratilo  
–  –  

Glavina s lakom 

demontažom  
stezni, konični,  

pero, profilno vrati-

lo  
klin s nosom   

Naknadna montaža 

glavine na glatko 

vratilo  

 –  –  – 

Glavina podesiva u 

smjeru vrtnje  
 

profilno vratilo s 

trokutastim zupci-

ma  

–  –  

Glavina s tankim 

zidom  

preklopni profilni 

prsten  

profilno vratilo s 

trokutastim zupci-
navoj   
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ma 

10.4.2 Kombinirani spojevi  

Messler2004,  

There are some hybrid joining processes in which two different fundamental processes are 

combined to create a new process with extended capability. Sometimes the resulting hybrid 

simply combines the characteristics or attributes of both of the parent processes, hoping to 

obtain the best of both. Some would say braze welding is an example, although it is contended 

here that braze welding is a variant of welding or of brazing, not a hybrid. At other times the 

hybrid exhibits unique benefits as the result of synergy between the two parent processes. 

This should be the goal, in fact. Three examples of hybrid processes are (1) rivet-bonding, (2) 

weld-bonding, and (3) weldbrazing. Not every combination of basic joining processes neces-

sarily results in a useful hybrid, no more than every attempt at interbreeding different animal 

or plant species results in a better hybrid animal or plant. In fact, there are some process com-

binations that can cause problems. [Messler2004, 514]  

  

(a) weld-bonding, (b) rivet-bonding, and (c) weld-brazing. 

Slika 10.04  Tri najčešće sretana postupka hibridnog spajanja  

Zakovice s lijepljenjem  

Rivet-bonding is a hybrid of adhesive bonding and mechanical joining employing rivets as 

fasteners. Shown schematically in Figure 10.9, the combination of rivets driven and set tho-
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ugh structural adhesive has been used to considerable advantage in helicopter manufacturing, 

as an example. The rivets tend to carry any transient out-of-plane loads (whether anticipated 

or unexpected) to protect the adhesive from failing in peel. On the other hand, the adhesive 

acts to spread loading and soften stress concentrations  around the rivets, thereby improving 

fatigue resistance. Another particular advantage in helicopters is vibration damping. (Without 

adhesive, these would be riveted-only joints, with only the friction at joint faying surfaces ac-

ting to damp vibrations.) Last but not least, a major consideration in the use of rivets with 

structural adhesives has been the mutual self-fixturing that results. Rivets hold adhesive-

bonded structures together under pressure until the adhesive fully cures. On the other hand, 

quick-setting (especially pressure-sensitive ‘‘contact’’) adhesives can be used to tack structu-

res together while riveting is being performed. 

 

Slika 10.04  Schematic illustration of rivet-bonding in a lap joint using an actual upset rivet 

(a), a nut and bolt (b), or a stud-arc or percussion-welded threaded stud and nut (c). 

Note that rivets and bolts are virtually always inserted after adhesive bonding.  
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Zavarivanje s lijepljenjem  

Weld-bonding, also called ‘‘spot-weld adhesive bonding’’ for reasons that will soon be-

come clear, is a hybrid method of fabricating that uses both welding and adhesivebonding 

techniques. In its most common form, a layer of adhesive, in either paste or film form, is ap-

plied to one of the metal members to be joined. The other metal member is placed on top, 

forming a lap-type joint, and the assembly is then clamped to maintain part alignment. The 

two metal members are then joined by resistance welding through the adhesive using a spot 

welder mounted on a common C-frame (as widely used in the aerospace industry), or as a 

portable unit attached to the working end of a robot arm (as widely used in the automobile 

industry). Spot welds are typically spaced 2.5–5.0 cm (1–2 in.) apart, center to center. It is 

also possible, in another variation of the process, to spot weld first and then back-infiltrate the 

gap between the joint element faying surfaces with a thinned adhesive, relying on capillary 

action to cause flow and fill.  

Figure 10.10 schematically illustrates a resistance spot weld in a single-lap weldbonded 

joint. Spot-welding pressure and heat displace the adhesive from the immediate area where 

the weld is to be made and allow metal fusion to occur, forming a nugget. A visible mark on 

the face surface of the metal sandwich (or lap joint) sheet denotes the weld location. The inner 

circle outlines the weld nugget. The area between the two dashed circles in the figure, known 

as the ‘‘halo,’’ is effectively unbonded because of the near total displacement of the adhesive 

and heating effects (e.g., adhesive softening and squeezing away, or adhesive thermal decom-

position). Beyond the halo is a region of transition to full adhesive bond line thickness and 

adhesive bond strength. 

 

Slika 10.04  Schematic illustration of weld-bonding in single-overlap joints showing the so-

called ‘‘halo’’ around the weld nugget, where there has been upsetting but no fusion by the 

resistance spot welding electrodes.  
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The weld-bonding process offers some important advantages over simple mechanical fas-

tening as well as over simple adhesive bonding. Compared to a mechanically fastened struc-

ture, a similar weld-bonded structure offers (1) increased static pure tensile and/or tensile 

shear strength (by increasing the total area of joining from just the area of the fasteners to the 

area of the welds and the surrounding adhesive); (2) increased fatigue life (by spreading the 

loading through the adhesive and minimizing stress concentrations around points of discrete 

spot welding or fastening); (3) gas-tight and/or fluid-tight joints (through the sealing action of 

the adhesive, whether a structural type or simply a sealant); (4) increased structural rigidity or 

stiffness, especially against torsion in automobile frames, for example (by preventing slip at 

fasteners or buckling between points of fastening or welding); (5) improved resistance to cor-

rosion (through sealing); (6) inexpensive tooling (as tack welds or ‘‘holding’’ adhesives can 

be used); (7) weight savings (compared to fasteners); (8) smooth, hermetically sealed inner 

and outer surfaces (for aerodynamics); (9) enhanced energy absorption (due to the added en-

ergy needed to open the bonded plus welded or fastened joint area), which improves both the 

crashworthiness of automobiles and their ride quality (through vibration damping and noise 

abatement) and (10) complete interface bonding to improve load transfer. 

While not always used with structural (as opposed to non-structural) adhesives applied for 

other purposes, some of the most interesting property improvements are realized with struc-

tural adhesives. Compared to pure adhesive bonding, weld-bonding dramatically increases 

resistance to peel and/or cleavage failure by having welds carry out-of-plane loads. It abso-

lutely increases resistance to buckling in compression, and seemingly even increases static 

pure tensile and tensile shear strength. The ability of joints, and thus joined structures, to ab-

sorb impact energy is absolutely increased, often quite dramatically, by the added energy that 

must go into tearing open the adhesive. This improvement can be shown with the increased 

area under the tensile stress-strain curve for T-peel tests, as shown in Figure 10.11. There is 

considerable evidence that fatigue strength is higher for any needed life, or that fatigue life is 

increased for any design stress, seemingly from the softening of stress concentrations around 

discrete spot welds (or fasteners in rivet-bonded joints). What is more, the improvement in 

fatigue life is more than would be expected from simply adding the expected life or strength 

from adhesive alone or welds alone. This effect is shown in Figure 10.12.  



 10.  Primjena spojeva 29 

 

Slika 10.04  Plot of weld-bonded versus welded-only and bonded-only energy absorption in 

T-tension or ‘‘coach-peel’’ tests, with area under the curve corresponding to the amount of 

energy absorbed to failure. 

 

Slika 10.04  Plot of weld-bonded versus welded-only and bonded-only fatigue strength in la-

ser-beam weld-bonded AA5754. Note that actual, experimental data points would fall above 

the points predicted by theory, if combining the two processes produced simply additive ver-

sus synergistic effects. 

Weld-bonding is competitive in static strength with titanium fasteners in sheet titanium up 

to 4mm (0.156 in.) thick. Beyond this point, spot-welding limitations and static strength ca-

pacity make weld-bonds less desirable. Epoxy and polyimide adhesives are typically used for 

titanium, often using fillers of silica (7 wt.%), strontium chloride (3 wt.%) for corrosion re-

sistance, and metal powder. Aluminum alloys are also weld-bonded using epoxy, modified 

epoxy, or elastomeric urethane adhesives, sometimes with fillers. When conductive metal-

filled adhesives are used, welding parameters are nearly the same as those used for welding 

without an adhesive. 

Resistance spot welding through an adhesive causes a high percentage of irregularly 

shaped nuggets, but the strength of the joints is not adversely affected. There is, however, also 
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a tendency for a higher percentage of spot welds to exhibit ‘‘expulsion’’ or ‘‘spitting,’’ in 

which molten metal from within the nugget is blown out from between the squeezed, over-

lapped joint elements due to thermally induced pressure. Such expulsion absolutely results in 

lower quality and lower strength welds. This has proven to be a particular challenge as auto-

mobile manufacturers have considered using laser welding instead of resistance welding to 

spot weld-bond aluminum alloy-intensive vehicles. The approach of welding first and then 

back-infiltrating with a low-viscosity (or thinned) adhesive, or of welding through prepunched 

openings in preplaced film adhesive, as well as some other techniques of applying localized 

pressure during welding, opens up new possibilities of laser-beam weld-bonding. 

Use of weld-bonding has probably grown most rapidly in the automobile industry, with 

continuing needs and efforts to reduce vehicle weight to improve fuel economy without com-

promising safety or comfort (ride harshness). The increased use of aluminum alloys in vehicle 

bodies has provided an additional driving force for further development, with impressive de-

monstrations in special test and prototype vehicles. [Messler2004, 521]  

Zavarivanje s lemljenjem  

The National Aeronautics and Space Administration (NASA) and the U.S. Air Force deve-

loped the hybrid joining process of weld-brazing, in which molten braze filler was back-

infiltrated between overlapped joint elements that had been spot-welded (see Figure 10.13a). 

Braze alloy preforms have also been used in which there are prepunched holes through which 

spot welds are first made, and then the braze filler is melted to flow throughout the joint, as 

shown in Figure 10.13b. In either variation, the process is called weld-brazing.  

Two materials that have been weld-brazed to advantage are titanium and aluminum alloys, 

both using aluminum alloy braze filler (i.e., a BAlSi type). The process of weld-brazing re-

sults in demonstrable improvements in static shear and, especially, peel and fatigue strength. 

There is not much evidence of a synergistic effect in weld-brazing, however. Static shear 

strength seems to improve in a simple additive fashion, and there appears to be no gain in 

weld-brazed over brazed-only joints (Figure 10.14). Strength-at-temperature, on the other 

hand, is improved somewhat, mostly by extending service temperatures slightly beyond those 

for brazing alloys alone. This isclearly due to the welds carrying most of the load to lower the 

stress in the braze filler. Figure 10.15a shows the tensile shear strength as a function of test 

temperature, while Figure 10.15b shows stress-rupture behavior, both for single-overlap spe-

cimens.  
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Slika 10.04  Schematic illustration of alternative approaches to weld-brazing.  

 

Slika 10.04  Plot of fatigue strength for weld-brazed versus brazed-only and welded-only 

joints. 

Hibridno zavarivanje  

Just as it is possible to combine two fundamental joining processes to create new, hybrid 

joining processes (such as weld-bonding), it is possible to combine two different welding pro-

cesses to create a new hybrid welding process. This is usually done to create a hybrid that 

combines the best characteristics of each parent welding process,  hopefully offering some 

synergistic benefit(s) as well. Five examples of hybrid welding processes have received some 

attention, but less use: (1) laser–GTA welding, (2) laser– GMA welding, (3) plasma–GMA 

welding, (4) plasma–GMA welding, and (5) laser– assisted FSW. These are addressed very 

briefly in the following paragraphs. [Messler2004, 522]  
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10.4.3 Radionički spojevi  

Radionički spojevi obuhvaćaju primjere učvršćivanja ručno ili strojno obrađivanog koma-

da postupcima strojarske tehnologije.  

Škripac  

 

  

Slika 10.131  Suvremeni radionički škripac 

s isječcima (za opis funkcioniranja)  

Slika 10.132  Radionički škripac sa 

izmjenjivim pločicama  

Ispod steznog dijela za ravne površine, bez zamjenljivih steznih pločica (S 10.131) ili sa 

pločicama (S 10.132) nalazi se dio oblikovan za stezanje cijevi. Na stranici njemačkog proiz-

vođača škripaca – Brockhaus-Heuer GmbH (http://www.brockhaus-heuer.de), nalaze se podloge za izbor 

pogodnog škripca s više zanimljivih rješenja (S 10.133  S 10.138).  

 

   

Slika 10.133  Zamjenjive 

pločice (npr: aluminij, guma, filc) 

Slika 10.134  Okretna ploča s 

isječkom (za opis funkcioniranja) 

Slika 10.135  Naprava za 

uklanjanje s radnog stola 
 

http://www.brockhaus-heuer.de/
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Slika 10.136  Stolna naprava 

za dizanje  

Slika 10.137  Stolna naprava 

za dizanje bez škripca  

Slika 10.138  Stolna naprava 

za dizanje sa škripcem  

Stega za radne stolove alatnih strojeva  

Na stranicama proizvođača Brockhaus-Heuer GmbH nalazi se i stega (S 10.139  S 10.141) za 

radne stolove strojeva za obradu odvajanjem strugotine (npr. bušilica, glodalica).  

 

  

 

Slika 10.136  Stega za 

radne stolove  

Slika 10.137  Primjer primjene stega za 

radne stolove alatnih strojeva  

Slika 10.138  Adapteri 

različitih dimenzija  

 

 

10.4.4 Spojevi opreme kućanstva  
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Opskrbne instalacije  

Antaki2003, Avallone2006/793810,10411045,12381239, Bickford1997, Dickenson1999, 

Hicks2004/188306,664790,988997,10411077, Lee1999, Muscroft2007, Parisher2002, 

Pritchard1998, Prestly2008, Wang2000, Woodson2009,  

Opskrbne instalacije u kućanstvu obuhvaćaju:  

  

Spojevi opskrbnih instalacija ovise o:  

1. svojstvima transportiranog medija,  

2. radnim uvjetima i  

3. odabranom materijalu.  

Vodovodne instalacije opskrbe pitkom vodom  

Sastav pitke vode propisan je zakonom, a potrebne količine su date u građevinarskim pod-

logama. U izvedbi se koriste cijevi od:  

o toplo pocinkovanog čelika i  

o polietilena.  

Vodovodne instalacije od toplo pocinkovanog čelika  

Cijevi  

 

 

 

 

Vodovodne instalacije opskrbe toplom pitkom vodom  

Sastav pitke vode propisan je zakonom, a potrebne količine su date u građevinarskim pod-

logama. U izvedbi se koriste cijevi od:  

o toplo pocinkovanog čelika,  
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o polipropilena i  

o bakra.  

Kanalizacija kućanskih otpadnih voda  

Sastav i količine kućanskih otpadnih voda dati su u građevinarskim podlogama. U izvedbi 

se koriste cijevi od:  

o polivinil klorida i  

o keramike.  

Odvodnja oborinskih voda  

Količine oborinskih voda date su u građevinarskim podlogama. U izvedbi se koriste cijevi 

od:  

o pocinčanog lima , 

o bakra i  

o keramike.  

Opskrba gorivim plinom  

Potrebne količine gorivog plina su određene u termoenergetskim podlogama. U izvedbi se 

koriste cijevi od:  

o čelika i  

o bakra.  

Odvod produkata izgaranja  

Sastavi i količine produkata izgaranja su određene u termoenergetskim podlogama. U iz-

vedbi se koriste cijevi od:  

o čelika.  

Odvod plinova iz kuhinje i zahoda  

Protoci plinova iz kuhinja i zahoda su određeni u građevinarskim podlogama. U izvedbi se 

koriste cijevi od:  

o polivinil-klorida.  
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Topla voda centraliziranog grijanja  

Sastav i protoci tople vode za centralizirano grijanje određuju se na temelju termoenerget-

skih podloga. U izvedbi se koriste cijevi od:  

o čelika i  

o bakra.  

Rashladni medij klimatizacije  

Mediji i njihovi protoci između vanjske i unutarnje jedinice određeni su u termoenerget-

skim podlogama.  

U izvedbi se koriste cijevi od:  

o bakra.  

 

 

 
Antaki2003, Avallone2006/793810,10411045,12381239, Bickford1997, Dickenson1999, 

Hicks2004/188306,664790,988997,10411077, Lee1999, Muscroft2007, Parisher2002, 

Pritchard1998, Prestly2008, Wang2000, Woodson2009,  

 

 

 

Bijela tehnika  

Bijela tehnika obuhvaća:  

hladnjake     štednjake     perilice     grijače     klimatizere  

 

hladnjak   štednjak   perilicu suđa   perilicu rublja   grijač vode   grijač zraka   klimatizer  

 
Kalweit2006, Sobey2006,  

 

Rashladni uređaji  

 

Hladnjak  



 10.  Primjena spojeva 37 

 

Zamrzivač  

 

 

Štednjak  

 

Električni štednjak  

 

Plinski štednjak  

 

Strojevi za pranje  

 

Stroj za pranje rublja  

 

Stroj za pranje posuđa  

 

Grijači vode  

 

Električni grijač vode  

 

Plinski grijač vode  

 

 



38 Elementi strojeva 1  

Elektronička oprema 

 

Alfirevic1996/145165,  

 

 

 

Telefon  

 

Mobitel  

 

Televizor  

 

Računalo  

 

DVD uređaji  

 

Namještaj  

Nagyszalanczy2006, Timings2000/353, Kalweit2006,  

 

 

10.4.5 Spojevi vozila, plovila  

 

 

 

Spojevi vozila  

Avallone2006/10611176, Garrett2000, Trzesniowski2010, Kirchner2007, Braess2007, Sobey2009, 
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Spojevi plovila  

Naujok2009, Gerr2008, Esterle2009, Evridge2009,  

Gerr2008,28 
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Rječnik  

hrvatski  engleski  njemački  

vratilo  shaft  Welle  

glavina  hub  Nabe  

kućanski aparati  household appliances  Haushaltsgeräte  

klin  taper key  Keile  

klin s nosom  gib head taper key  Nasenkeile  

pero  key  Passfeder  

segmentno pero  Woodruff key  Scheibenfeder  

zatik  pin  Stift  

svornjak  knuckle pin  Bolzen  

škripac  vise  Schraubstock  
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Podloge  

Niemann2005/885888  

 

 

Razno  

Materijali i spojevi  

Kalweit2006, Ashby2005/187214,224225,577, Ashby2007/260261,414416, Messler2006, 

Messler2004,  

 

Vrste spojeva [Ashby 2002, 260]:  
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Lijepljenje [Ashby 2002, 262]  

Adhesives have a number of features that allow great design freedom: almost any material 

or combination of materials can be adhesively bonded; they can be of very different thickness 

(thin foils can be bonded to massive sections); the processing temperatures are low, seldom 

exceeding 180 c; the flexibility of some adhesives tolerates differential thermal expansion on 

either side of the joint; adhesive joints are usually lighter than the equivalent mechanical fas-

teners; and adhesives can give joints that are impermeable to water and air. The main disad-

vantages are the limited service temperatures (most adhesives are unstable above 190 c, 

though some are usable up to 260 c), the uncertain long-term stability and the unpleasant sol-

vents that some contain.  

     

Good ventilation is essential wherever adhesives are used. Competing Processes Mechani-

cal fasteners – although these generally require holes with associated stress concentrations.  

[Ashby 2002, 263]  
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Šivenje [Ashby 2002, 266]  

Dissimilar materials can be joined. The threads used for conventional sewing are the natu-

ral fibers cotton, silk and flax, the cellulose derivative (rayon or viscose), and drawn polymer 

fibers made from polyethylene, polyester, polyamide (nylons) or aramids (such as Kevlar). It 

is also possible to sew with metal threads. The joining thread or fibre must be sufficiently 

strong and flexible to tolerate the tensions and curvatures involved in making a stitch. All fab-

rics, paper, cardboard, leather, and polymer films can be sewn. Sewing can also be used to 

join fabric and film to metal, glass or composite if eye-holes for the threads are molded or cut 

into these. There are many possible joint configurations, some involving simple through-

stitching of a single lap or zigzag stitching across a simple butt, others requiring folding to 

give locked-lap and butt configurations.  

      

Sewing is the principal joining process used by the clothing industry. It is important in tent 

and sail making, shoe construction, and book-binding. It is used to join polymer sheet to make 

wallets, pockets, cases and travel gear.  

The thimble was devised to protect the finger from puncture when sewing. This minor risk 

aside, sewing offers no threat to health or safety, and is environmentally benign. Competing 

Processes Adhesives; threaded fasteners.  

Zakovice [Ashby 2002, 267]  
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Both rivets and staples can be used to join similar materials, but they can also be used to 

join one material to another even when there is a large difference in their strengths – leather or 

polymer to steel or aluminum for instance. Both allow great flexibility of design although a 

stress concentration where the fastener penetrates the material should be allowed for. Rivets 

should have heads that are 2.5–3 times the shank diameter; when one material is soft, it is best 

to put a washer under the head on that side to avoid pull-out. Staples are good when materials 

are thin; when metal is stapled, the maximum thickness is about 1mm, when nonmetallic it 

can be up to 10 mm.  

    

Rivets and staples are usually metallic: steel, aluminum  and copper are common. Polymer-

ic rivets and staples are possible: they are clinched by using heat as well as pressure. Almost 

any material, in the form of sheet, mesh or weave, can be joined by these methods; stapling 

also allows wire to be joined to sheet.  

Stapling: joining of paper, leather, cloth, fiberboard. Rivets are extensively used in aero-

space, automotive and marine applications, but have much wider potential: think of the rivet-

ing of the leather label to the denim of jeans. The sound of the shipyard is that of riveting – it 

can be very loud. Over-enthusiastic staplers have been known to staple themselves. These 

aside, both processes are environmentally benign. Competing Processes Adhesives; sewing; 

threaded fasteners. 

Vijčani spojevi [Ashby 2002, 267]  

Threaded fasteners are the most versatile of mechanical fasteners, with all the advantages 

they offer: they do not involve heat, they can join dissimilar materials of very different thick-

ness and they can be disassembled.  

 

Threaded fasteners are commonly made of carbon steel, stainless steel, nylon or other rigid 

polymers. Stainless steel and nickel alloy screws can be used at high temperatures and in cor-

rosive environments. Tightening is critical: too little, and the fastener will loosen; too much, 
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and both the fastener and the components it fastens may be damaged – torque wrenches over-

come the problem.  

Competing Processes Snap fits, rivets and stapes, adhesives, sewing.  

Snap spojevi [Ashby 2002, 269]  

Snap fits, like other mechanical fastenings, involve no heat, they join dissimilar materials, 

they are fast and cheap and – if designed to do so – they can be disassembled. It is essential 

that the snap can tolerate the relatively large elastic deflection required for assembly or disas-

sembly. Polymers, particularly, meet this requirement, though springy metals, too, make good 

snap fits.  

    

Snap fits allow components of every different shape, material, color and texture to be 

locked together, or to be attached while allowing rotation in one or more direction (snap hing-

es). The snap fit can be permanent or allow disassembly, depending on the detailed shape of 

the mating components. The process allows great flexibility in design and aesthetic variety.  

The best choices are materials with large yield strains (yield strain = yield strength/elastic 

modulus) and with moduli that are high enough to ensure good registration and positive lock-

ing. Polymers (particularly san, nylons, polyethylenes and polypropylenes) have much larger 

values of yield strain than metals. Elastomers have the largest of all materials, but their low 

modulus means that the assembly will be too flexible and pop apart easily. Among metals, 

those used to make springs (spring steel, copper beryllium alloys and cold worked brass) are 

the best choices, for the same reasons.  

Snap spojevi se sve više koriste zbog velikog stupnja slobode koje omogućavaju glede ob-

lika spajanih elemenata i materijala od kojih su oni izvedeni. Tipična im je primjena spajanje 

malih i srednje velikih elemenata od plastičnih masa, metalnih kućišta te metalnih limova i 

traka. Lako se sastavljaju i rastavljaju, čime omogućavaju jednostavnu reciklažu te nisu štetna 

po okolinu. Konkurentni su postupci lijepljenje, šivenje, spojke i spajanje vijcima/maticama.  

Zavarivanje vrelim plinom [Ashby 2002, 270]  

Zavarivanje vrelom polugom [Ashby 2002, 271]  
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Zavarivanje vrelom pločom [Ashby 2002, 272]  

Hot plate welding can be used to form joints of large area – for example, the joining of 

large polyethylene gas and water pipes. The process is relatively slow, requiring weld times 

between 10 seconds for small components and 1 hour for very large. Hot plate welding can 

join almost all thermoplastics except nylons, where problems of oxidation lead to poor weld 

quality. The joint strength is usually equal to that of the parent material but joint design is lim-

ited to butt configurations. If the joint has a curved or angled profile, shaped heating tools can 

be used. Precise temperature control of the hot plate is important for good joints. The plate 

temperature is generally between 190–290 c depending on the polymer that is to be joined. 

Pressure is applied hydraulically or pneumatically. Most thermoplastic components can be 

welded by the hot-plate method, but it is most effective for joining large components made 

from polyethylene, polypropylene or highly plasticized pvc. It creates a strong bond, imper-

meable to gas or water. [Ashby 2002, 272]  

 

Ultrazvučno zavarivanje [Ashby 2002, 273]  

Zavarivanje laserskim zrakama [Ashby 2002, 274]  

Electron and laser beams are the stuff of death-rays – invisible, deadly accurate, and clean 

– no smoke, no fumes, no mess. Both are used to weld metals; lasers can weld polymers too. 

It is possible to laser weld thin, semi-transparent or opaque polymer films by simply scanning 

the beam across them, melting them right through, but this is not the best way to use lasers. 

The trick in welding polymers is to arrange that the beam is absorbed where it is most useful – 

at the joint interface. For transparent polymers this can be achieved by spraying a thin film of 

ir or uv-absorbing dye, invisible to the human eye, onto the surface where the weld is wanted; 

the laser beam passes through the transparent upper sheet (which can be thick – up to 10 mm) 

without much energy loss. But when it hits the dye at the interface it is strongly absorbed, 

melting the polymer there and creating a weld whilst leaving most of the rest of the material 

cold. Scanning the beam or tracking the work piece gives a line weld up to 10 mm wide. 

Welding polymers (particularly transparent polymers) without an interfacial dye is limited to 

the joining of thin thermoplastic film and sheet. Welding with a dye give more control and 

allows thicker sections. Dissimilar materials can be joined, although their melting tempera-

tures must be comparable. The main feature of the process is that it is noncontact, and excep-

tionally clean and fast. [Ashby 2002, 274]  

 

Tvrdo lemljenje [Ashby 2002, 276]  

Meko lemljenje [Ashby 2002, 277]  
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Zavarivanje električnim lukom – MAG postupak [Ashby 2002, 278]  

Zavarivanje električnim lukom – MIG postupak [Ashby 2002, 279]  

Zavarivanje električnim lukom – TIG postupak [Ashby 2002, 280]  

Elektrotporno zavarivanje [Ashby 2002, 281]  

Zavarivanje trenjem [Ashby 2002, 282]  

Difuzno spajanje i spajanje glazura [Ashby 2002, 283]  

 

Joints in long-fiber composite materials are sources of weakness because the fibers do not 

bridge the joint. Two or more laminates are usually joined using adhesives and, to ensure a-

dequate bonding, an overlap length of 25 mm for single- and double-lap joints or 40–50 mm 

for strap, step and scarf joints is necessary. Holes in laminates dramatically reduce the failure 

strength making joining with fasteners difficult. Composite manufacture is labor intensive. It 

is difficult to predict the final strength and failure mode because defects are easy to create and 

hard to detect or repair. [Ashby 2002, 183]  

Nickeliron alloys have low thermal expansion – good for glasstometal joints. [Ashby 2002, 

222]  

  

 



50 Elementi strojeva 1  

 

Provjera znanja  

Pitanja  

1. Nerastavljivi tarni cilindrični spoj glavine i vratila (S+O(MPO+M/D)*1  

2. Rastavljivi tarno/oblikovni cilindrični spoj glavine i vratila s klinom (S+O(MPO+M/D)  

3. Rastavljivi tarni konusni spoj glavine i vratila sa segmentnim perom (S+O(MPO+M/D)  

4. Rastavljivi oblikovni aksijalno klizni spoj glavine i vratila s perom (S+O(MPO+M/D)  

5. Rastavljivi oblikovni zupčani aksijalno klizni spoj glavine i vratila (S+O(MPO+M/D)  

*1 (S+O(MPO+M/D) – skicirati, opisati mehanizam prijenosa opterećenja i montažu/demontažu  

6. Instalacija za opskrbu pitkom vodom – jedan ulaz, dva izlaza (S+L,M/D)*2  

  

7. Instalaciju za kanalizaciju otpadnih voda – dva ulaza, jedan izlaz (S+L,M/D)  

  

8. Instalaciju za opskrbu zemnim plinom – jedan ulaz, dva izlaza (S+L,M/D)  

  

9. Instalaciju za centralno grijanje – potis iz grijača do dva grijna tijela (S+L,M/D)  

  

10. Instalaciju za centralno grijanje – povrat iz dva grijna tijela do grijača (S+L,M/D)  
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*2 (S+L,M/D) – nacrtati skicu s legendom, opisati montažu/demontažu  

11. Opisati sklapanje prikazanog dijela perilice rublja (SPZ 10.01)  

 

 

Zadaci  

 

 

 



52 Elementi strojeva 1  

 

 

Literatura  

1. Alfirevic I., Sikic Z., Budin I.: Inzinjerski prirucnik IP 1 – temelji inzenjerskih znanja; 

Skolska knjiga, 1996.  

2. Ambrosius L.: AutoCAD 2008 3D Modeling Workbook For Dummies; Wiley 2008.  

3. Androić B., Dujmović D., Džeba I.: Metalne konstrukcije 1 – Eurocode; Institut 

građevinarstva Hrvatske, 1994.  

4. Antaki G. A.: Piping and Pipeline Engineering – Design, Construction, Maintenance, In-

tegrity, and Repair; Marcel Dekker, 2003.  

5. Arndt K.-D., Brüggemann H., Ihme J.: Festigkeitslehre für Wirtschaftsingenieure – 

Kompaktwissen für den Bachelor; Vieweg+Teubner, 2011.  

6. Ashby M. F., Johnson K.: Materials and Design – The Art and Science of Material Selec-

tion in Product Design; Butterworth-Heinemann, 2002. 

7. Ashby M. F., Messler R. W., Asthana R., Furlani E. P., Smallman R. E., Ngan A. H. W., 

Mills N.: Engineering Materials and Processes Desk Reference; Butterworth-Heinemann, 

2009.  

8. Ashby M. F., Shercliff H., Cebon D.: Materials – Engineering, Science, Processing and 

Design; Butterworth-Heinemann, 2007.  

9. Ashby M. F.: Materials Selection in Mechanical Design, 3rd Edition; Elsevier Butterworth-

Heinemann, 2005.  

10. Attaway S.: MATLAB – A Practical Introduction to Programming and Problem Solving; 

Butterworth-Heinemann, 2009.  

11. Avallone E. A., Baumeister T. Sadegh A.: Marks' Standard Handbook for Mechanical En-

gineers 11th Edition; McGraw-Hill Professional 2006.  

12. Babić A.: Osnove elemenata strojeva – udžbenik za trogodišnje strukovne škole; Školska 

knjiga, 2008.  

13. Balke H.: Einführung in die Technische Mechanik Festigkeitslehre, 2. Auflage; Springer, 

2010. 

14. Barber J. R.: Intermediate Mechanics of Materials, 2nd Edition; Springer, 2011.  

15. Bassin M.G., Brodsky S. M., Wolkoff H.: Statics and Strength of Materials 3rd Edition; 

McDraw-Hill, 1979.  

16. Bećirović - Nacrtna geometrija s tehničkim crtanjem i zbirkom zadataka; Rudarsko-

geološko-građevinski fakultet, 2000.  

17. Beer F. P., Johnston R. E. Jr., DeWolf J. T., Mazurek D. F.: Mechanics of Materials, 5th 

Edition; McGraw-Hill Higher Education, 2009.  

18. Beer F. P., Johnston R. E. Jr., DeWolf J. T., Mazurek D. F.: Mechanics of Materials, 6th 

Edition; McGraw-Hill Higher Education, 2011.  

19. Beer F. P., Johnston R. E. Jr., DeWolf J. T., Mazurek D. F.: Mechanics of Materials, 3rd 

Edition, Solutions Manual; rukopis, 2001.  

20. Benenson W., Harris J. W., Stoecker H., Lutz L.: Handbook of Physics; Springer, 2006.  



 10.  Primjena spojeva 53 

21. Benhabib B.: Manufacturing - Design, Production, Automation, and Integration; Marcel 

Dekker, 2003.  

22. Berger J.: Klausurentrainer Technische Mechanik, 2.Auflage; Vieweg+Teubner, 2005.  

23. Berman D. B.: Do Good Design: How Designers Can Change the World; New Rider, 

2009.  

24. Bickford J. H.: Introduction to the Design and Behavior of Bolted Joints – Non-Gasketed 

Joints, 4th Edition; CRC, 2007.  

25. Bickford J.: Gaskets and Gasketed Joints; CRC, 1997.  

26. Böge A., Eichler J.: Physik für technische Berufe: Grundlagen, Versuche, Aufgaben, 

Lösungen, 11. Auflage; Vieweg+Teubner, 2008.  

27. Böge A., Schlemmer W.: Aufgabensammlung Technische Mechanik, 20. Auflage; 

Vieweg+Teubner, 2011.  

28. Böge A., Schlemmer W.: Lösungen zur Aufgabensammlung Technische Mechanik, 14. 

Auflage; Vieweg+Teubner, 2011.  

29. Böge A.: Formeln und Tabellen zur Technischen Mechanik, 22. Auflage; 

Vieweg+Teubner, 2011.  

30. Böge A.: Handbuch Maschinenbau – Grundlagen und Anwendungen der Maschinenbau-

Technik, 20. Auflage; Vieweg+Teubner, 2011.  

31. Böge A.: Technische Mechanik: Statik – Dynamik – Fluidmechanik – Festigkeitslehre, 29. 

Auflage; Vieweg+Teubner, 2011.  

32. Böge A.: Vieweg Handbuch Maschinenbau – Grundlagen und Anwendungen der 

Maschinenbau-Technik, 18. Auflage; Vieweg, 2007.  

33. Bouton D. G.: CorelDraw X5 – The Official Guide; McGraw-Hill, 2011.  

34. Brown T. H. Jr.: Mark's Calculations For Machine Design; McGraw-Hill, 2005.  

35. Browne M. E.: Schaum's Outline Of Theory and Problems of Physics for Engineering and 

Science; McGraw-Hill, 1998.  

36. Brumbaugh J. E., Miller R.: Audel Welding Pocket Reference; Wiley, 2007.  

37. Budynas R. G., Nisbett J. K.: Shigley's Mechanical Engineering Design, 9th Edition; 

McGraw-Hill, 2011.  

38. Budynas R. G., Nisbett K. J.: Shigley’s Mechanical Engineering Design, 8th Edition; 

McGraw-Hill, 2007.  

39. Callister Jr. W. D.: Materials Science and Engineering: An Introduction, 7th Edition; John 

Wiley & Sons, New York, 2007.  

40. Carvill J.: Mechanical Engineer's Data Handbook; Butterworth-Heinemann, 2003.  

41. Case J., Chilver L., Ross C. T. F.: Strength of Materials and Structures, 4th Edition; Ar-

nold 1999.  

42. Chandsekaran V. C.: Rubber Seals for Fluid and Hydraulic Systems; Elsevier , 2010.  

43. Chang K.-H.: Motion Simulation and Mechanism Design with COSMOSMotion 2007; 

Schroff Development Corporation, 2008.  

44. Chapra S. C.: Applied Numerical Methods with MATLAB for Engineers and Scientists, 

2nd Edition; McGraw-Hill, 2006.  

45. Childs P.: Mechanical Design, 2nd Edition; Elsevier Butterworth-Heinemann, 2004.  

46. Corel: CorelDRAW Graphics Suite X3 – Benutzerhandbuch; Corel, 2006.  

47. Cross A.: Coordinating Design and Technology Across the Primary School; Falmer, 1998.  



54 Elementi strojeva 1  

48. Cross N.: DesignerlyWays of Knowing; Springer, 2006.  

49. Cross N.: Engineering Design Methods – Strategies for Product Design, 3rd Edition, John 

Wiley & Sons, 2005.  

50. Czichos H., Habig K.-H.: Tribologie – Handbuch, Tribometrie, Tribomaterialien, 

Tribotechnik 3. Auflage, Vieweg+Teubner, 2010.  

51. Czichos H., Hennecke M.: Hütte - Das Ingenieurwissen 33. Auflage; Springer, 2008.  

52. D. Rasković: Tablice iz otpornosti materijala, XIII izdanje; Građevinska knjiga 1985.  

53. D. Rasković: Zbirka zadataka iz Mehanike I; Zavod za izdavanje udžbenika, 1965.  

54. D’Amelio J.: Mechanical Estimating Manual - Sheet Metal, Piping and Plumbing; Fair-

mont - CRC, 2006.  

55. da Silva V. D.: ; Springer, 2006.  

56. Dankert J., Dankert H.: Statik, Festigkeitslehre, Kinematik / Kinetik, 6. Auflage; 

Vieweg+Teubner, 2011.  

57. Davis T. A.: MATLAB Primer 8th Edition; CRC – Taylor & Francis Group, 2011.  

58. Decker K.-H.: Elementi strojeva, 2. izdanje; Tehnička knjiga, 1987.  

59. Decker K.-H.: Elementi strojeva, 3. izdanje; Golden marketing - Tehnička knjiga, 2006.  

60. Dickenson C. T.: Valves, Piping and Pipeline Handbook, 3rd Edition; Elsevier Science, 

1999.  

61. DIN – Deutsches Institut für Normung: Klein Einführung in die DIN-Normen, 14. 

Auflage; B.G.Teubner – Beuth, 2008.  

62. Dixon J.: The Shock Absorber Handbook, 2nd Edition; Wiley & Sons - Professional En-

gineering, 2007.  

63. Dorf C.: The Engineering Handbook, 2nd Edition; CRC, 2004.  

64. Drake P.: Dimensioning and Tolerancing Handbook; McGraw-Hill, 1999.  

65. Elčić Z., Grubješić N., Kostelić A., Mađarević B., Oberšmit E., Račić V., Sentič B., 

Skalicky B., Vojta D.: Praktičar 3 – Strojarstvo 2; Školska knjiga, 1973.  

66. Ellenberger J. P.: Piping Systems and Pipeline – ASME B31 Code Simplified; McGraw-

Hill, 2005.  

67. Finkelstein E.: AutoCAD 2004 Bible; Wiley, 2003.  

68. Finkelstein E.: AutoCAD 2007 and AutoCAD LT 2007 Bible; Wiley, 2006.  

69. Fitney R.: Seals and Sealing Handbook, 5th Edition; Elsevier Butterworth-Heinemann, 

2007.  

70. Fleischer B., Theumert H.: Entwickeln Konstruieren Berechnen – Komplexe praxisnahe 

Beispiele mit Lösungsvarianten, 2. Auflage; Vieweg + Teubner, 2009.  

71. Foster J.: After Effects and Photoshop – Animation and Production Effects for DV and 

Film, 2nd Edition; Wiley, 2006.  

72. French T. EC. J.: A Manual of Engineering Drawing for Students & Draftsmen, 10th Edi-

tion; McGraw-Hill, 1966.  

73. Frey D.: AutoCAD 2004 and AutoCAD LT 2004 – No Experience Required; SYBEX, 

2003.  

74. Fritz A. H., Schulze G.: Fertigungstechnik; 8. Auflage; Springer, 2008.  

75. Garrett T. K., Newton K., Steeds W: Motor Vehicle, 13th; Butterworth-Heinemann, 2000.  

76. Gekeler E. W.: Mathematische Methoden zur Mechanik – Ein Handbuch mit MATLAB- 

Experimenten; Springer, 2006.  



 10.  Primjena spojeva 55 

77. Gere J. M., Goodno B. J.: Mechanics of Materials, 7th Edition; Cengage Learning, 2009. 

78. Gere J. M., Goodno B. J.: Mechanics of Materials, Brief Edition; Cengage Learning, 2011.  

79. Gere J. M.: Mechanics of Materials, 6th Edition; Thomson, 2003. 

80. Gilat A.: MATLAB – An Introduction with Applications; John Wiley & Sons, 2004.  

81. Glegg G. L.: The Selection of Design; Cambridge University, 1972.  

82. Green P.: The Geometrical Tolerancing Desk Reference Creating and Interpreting ISO 

Standard Technical Drawings; Newnes, 2005.  

83. Griffits B.: Engineering Drawing for Manufacture; Elsevier Science & Technology, 2003.  

84. Gross D., Hauger W., Schröder J., Wall W. A., Bonet J.: Engineering Mechanics 2 – 

Mechanics of Materials; Springer, 2011.  

85. Grote K.-H., Antonsson E. K.: Springer Handbook of Mechanical Engineering; Springer, 

2009. 

86. Grote K.-H., Feldhusen J.: Dubbel - Taschenbuch für den Maschinenbau, 22. Auflage; 

Springer, 2007.  

87. Habenicht G.: Kleben – Grundlagen, Technologien, Anwendungen, 5. Auflage; Springer, 

2006.  

88. Haberhauer - Maschinenelemente – Gestaltung Berechnung Anwendung, 16. Auflage; 

Springer, 2011.  

89. Haberhauer H., Bodenstein F.: Maschinenelemente – Gestaltung, Berechnung, 

Anwendung, 15. Auflage; Springer, 2009.  

90. Hahn B., Valentine D. T.: Essential MATLAB – For Engineers and Scientists, 3rd Edi-

tion; Butterworth-Heinemann / Elsevier, 2007.  

91. Hall A. S. Holowenko A. R., Laughlin H. G.: Schaum's Outline of Theory and Problems 

of Machine Design; McGraw-Hill, 1968.  

92. Harten U.: Physik – Einführung für Ingenieure und Naturwissenschaftler, 4. Auflage; 

Springer 2009.  

93. Hartog D. J.  P.: Strength of Materials; Dover 1961.  

94. Hearn E. J.: Mechanics of Materials 1 – An Introduction to the Mechanics of Elastic and 

Plastic Deformation of Solids and Structural Materials, 3rd Edition; Butterworth-

Heinemann, 1997.  

95. Hearn E. J.: Mechanics of Materials 2 – The Mechanics of Elastic and Plastic Deformation 

of Solids and Structural Materials, 3rd Edition; Butterworth-Heinemann, 1997.  

96. Hering E., Martin R., Stohrer M.: Physik für Ingenieure, 10. Auflage; Springer, 2007.  

97. Hering E., Schröder B.: Springer Ingenieurtabellen; Springer, 2004.  

98. Hibbeler R. C.: Mechanics of Materials, 8th Edition; Prentice Hall, 2010.  

99. Hibbeler R. C.: Statics and Mechanics of Materials SI Edition; Prentice Hall, 2004. 

100. Hicks T. G.: Standard Handbook of Engineering Calculations, 4th Edition; McGraw-Hill, 

2004.  

101. Higham D. J., Higham N.J.: MATLAB Guide, 2nd Edition; Society for Industrial and Ap-

plied Mathematics, 2005.  

102. Hodzic S., Mašić S.: Zbirka rijesenih zadataka iz otpornosti materijala i teorije elastičnos-

ti; 2004.  

103. Hodžić S.: Otpornosti materijala i teorije elastičnosti; Rudarsko geološko građevinski 

fakultet; 2004  

http://gigapedia.com/items:view?eid=qVIUO35q%2BYKUqBCNbMtdWefmo4kzOO0owvXkOeB9ePc%3D


56 Elementi strojeva 1  

104. Hoischen H.: Technisches Zeichnen – Grundlagen, Normen, Beispiele, Darstellende 

Geometrie, 27. Auflage; Cornelsen-Girardet, 1998.  

105. Hsu T.C.: Foundations of Physics; CPO Science, 2004.  

106. Humpston G., Jacobson D. M.: Principles of Soldering; ASM International, 2004.  

107. Hunt B. R., Lipsman R. L., Rosenberg J. M., Coombes K. R., Osborn J. E. , Stuck G. J.: A 

Guide to MATLAB – For Beginners and Experienced Users, 2nd Edition; Cambridge 

University, 2006.  

108. Huston R., Joseph H.: Practical Stress Analysis in Engineering Design, 3rd Edition; CRC, 

2009.  

109. Jelaska D.: Elementi strojeva – skripta za studente Industrijskog inženjerstva; Fakultet e-

lektrotehnike, strojarstva i brodogradnje Sveučilišta u Splitu, 2005.  

110. Karam F., Kleismit C.: Using Catia V5, Thomson Leaming, prevedeno na srpski; Svetlost, 

2004.  

111. Kaw A. K.: Mechanics of Composite Materials, 2nd Edition; CRC 2005.  

112. Khan W. A., Raouf A.: Standards for Engineering Design and Manufacturing; CRC – 

Taylor & Francis, 2006.  

113. Klebanov B. M., Barlam D. M., Nystrom F. E.: Machine Elements – Life and Design; 

CRC Taylor & Francis Group, 2008.  

114. Kljajin M., Opalić M.: Inženjerska grafika; Sveučilišni udžbenik; Strojarski fakultet u Sla-

vonskom Brodu, Sveučilište Josipa Jurja Strossmayera u Osijeku, 2010.  

115. Knight A.: Basic of MATLAB and Beyond; Chapman & Hall / CRC, 1999.  

116. Koludrović Ć., Koludrović-Harbić I., Koludrović R.: Tehničko crtanje u slici s kompju-

torskim aplikacijama, 5. izdanje, Ć.I.R. – Rijeka, 1994. .  

117. Kolumbić Z., Kozak D.: Fizika – podloge za studij strojarstva; Strojarski fakultet u Sla-

vonskom Brodu Sveučilišta Josipa Jurja Strossmayera u Osijeku, 2010. 

http://www.sfsb.hr/~zkolum/Fizika/  

118. Kolumbić Z., Tomac N.: Materijali – podloge za diskusiju; Odsijek za politehniku Filo-

zofskog fakulteta Sveučilišta u Rijeci, 2005. http://www.ffri.uniri.hr/~zvonimir/Materijali  

119. Kraut B.: Strojarski priručnik, 9. izdanje; Tehnička knjiga, 1988.  

120. Kreith F., Goswami D. Y.: The CRC Handbook of Mechanical Engineering, 2nd Edition; 

CRC 2005.  

121. Kudumović Dž., Alagić S.: Zbirka riješenih zadataka iz otpornosti materijala; Promoteks, 

2000.  

122. Kulak G. L., Fisher J. W., Struik J. H. A.: Guide to Design Criteria for Bolted and Riveted 

Joints, 2nd Edition; Wiley-Interscience, 1987.  

123. Künne B.: Köhler Rögnitz Maschinenteile Vol 1, 10. Auflage; Vieweg + Teubner, 2008.  

124. Künne B.: Köhler Rögnitz Maschinenteile Vol 2, 10. Auflage; Vieweg + Teubner, 2008.  

125. Kurz U., Wittel H.: Böttcher/Forberg Technisches Zeichnen – Grundlagen, Normung, 

Darstellende Geometrie und Übungen, 25 Auflage; Vieweg+Teubner, 2010.  

126. Kutz M.: Mechanical Engineers' Handbook – Four Volume Set, 3rd Edition – Volume 1: 

Materials and Mechanical Design; Wiley, 2005.  

127. Kutz M.: Mechanical Engineers' Handbook – Four Volume Set, 3rd Edition – Volume 2: 

Instrumentation, Systems, Controls, and MEMS; Wiley, 2005.  

128. Kutz M.: Mechanical Engineers' Handbook – Four Volume Set, 3rd Edition – Volume 3: 

Manufacturing and Management; Wiley, 2005.  

http://www.sfsb.hr/~zkolum/Fizika/
http://www.ffri.uniri.hr/~zvonimir/Materijali


 10.  Primjena spojeva 57 

129. Kutz M.: Mechanical Engineers' Handbook – Four Volume Set, 3rd Edition – Volume 4: 

Energy and Power; Wiley, 2005.  

130. Kutz M.: Mechanical Engineers' Handbook, 2nd Edition; Wiley, 1998. 

131. Läpple V.: Einführung in die Festigkeitslehre – Lehr- und Ubungsbuch; Viewegs 

Fachbücher der Technik, 2006.  

132. Läpple V.: Einführung in die Festigkeitslehre – Lehr- und Übungsbuch, 2. Auflage; 

Vieweg+Teubner, 2008.  

133. Läpple V.: Lösungsbuch zur Einführung in die Festigkeitslehre – Ausführliche Lösungen 

und Formelsammlung; Viewegs Fachbücher der Technik, 2007.  

134. Läpple V.: Lösungsbuch zur Einführung in die Festigkeitslehre – Aufgaben Ausführliche 

Lösungswege Formelsammlung, 2. Auflage; Vieweg+Teubner, 2008.  

135. Lawson B.: How Designers Think – The Design Process Demystified, 4th Edition; Archi-

tectural, 2005.  

136. Leckie F. A., Dal Bello D. J.: Strength and Stiffness of Engineering Systems; Springer, 

2009.  

137. Lee R. R.: Pocket Guide to Flanges, Fittings, and Piping Data, 3rd Edition; Gulf Professi-

onal, 1999.  

138. Letić D.: U Praksi – CAD Mašinskih elemenata i konstrukcija; Kompjuter biblioteka, 

2004.  

139. Levi M.: The Mathematical Mechanic – Using Physical Reasoning to Solve Problems; 

Princeton, 2009.  

140. Lidsky V., Ovsyannikov L., Tulaikov A., Shabunin M.: Problems in Elementary Mathe-

matics; Mir, 1973.  

141. Lingaiah K.: Machine Design Databook, 2nd Edition; McGraw-Hill, 2002.  

142. Lombard M.: SolidWorks 2007 Bible; Wiley 2007.  

143. Loomis A.: Successful Drawing; Viking Adult, 1951.  

144. Lyshevski S. E.: Engineering and Scientific Computations Using Matlab; John Wiley & 

Sons, 2003.  

145. Mack W., Lugner P., Plöchl M.: Angewandte Mechanik – Aufgaben und Lösungen aus 

Statik und Festigkeitslehre; Springer, 2006. 

146. Mancuso J. R.: Couplings and Joints - Design, Selection and Application; Marcel Dekker, 

1999. 

147. Manzini R., Regattieri A., Pham H., Ferrari E.: Maintenance for Industrial Systems; 

Springer, 2009.  

148. Marchand P., Holland T. O.: Graphics and GUIs with MATLAB, 3rd Edition; Chapman & 

Hall / CRC, 2003.  

149. Marghitu D. B.: Mechanical Engineer's Handbook; Academic Press, 2001.  

150. MathWorks: MATLAB – The Language of Technical Computing – Getting started with 

MATLAB – Version 6; MathWorks, 2001. 

151. MathWorks: MATLAB – The Language of Technical Computing – MATLAB Function 

Reference Volume 1 A-E – Version 6; MathWorks, 2001. 

152. MathWorks: MATLAB – The Language of Technical Computing – MATLAB Function 

Reference Volume 2 F-O – Version 6; MathWorks, 2001. 

153. MathWorks: MATLAB – The Language of Technical Computing – MATLAB Function 

Reference Volume 3 P-Z – Version 6; MathWorks, 2001. 



58 Elementi strojeva 1  

154. MathWorks: MATLAB – The Language of Technical Computing – Using MATLAB – 

Version 6; MathWorks, 2001. 

155. MathWorks: MATLAB – The Language of Technical Computing – Using MATLAB 

Graphics – Version 6; MathWorks, 2001.  

156. McFarlane B.: Beginning AutoCAD 2004; Elsevier-Newnes, 2004.  

157. McMahon D.: MATLAB Demystified; McGraw-Hill, 2007.  

158. Messler R. W.: Integral Mechanical Attachment – A Resurgence of the Oldest Method of 

Joining; Butterworth-Heinemann, 2006. 

159. Messler R. W.: Joining of Materials and Structures From Pragmatic Process to Enabling 

Technology; Elsevier Butterworth-Heinemann, 2004.  

160. Messler R. W.: Principles of Welding: Processes, Physics, Chemistry, and Metallurgy; 

Wiley VCH, 2004. 

161. Middlebrook M.: AutoCAD 2005 For Dummies; Wiley, 2005.  

162. Mobley R. K.: Maintenance Fundamentals, 2nd Edition; Butterworth-Heinemann, 2004.  

163. Moore H.: MATLAB for Engineers, 2nd Edition; Pearson - Prentice Hall, 2008.  

164. Mott R. L.: Machine Elements in Mechanical Design, 4th Edition; Prentice Hall, 2004.  

165. Muhs D., Wittel H., Jannasch D., Becker M., Voßiek J.: Roloff/Matek Maschinenelemente 

– Interaktive Formelsammlung auf CD-ROM, 8. Auflage; Vieweg, 2006.  

166. Muhs D., Wittel H., Jannasch D., Voßiek J.: Roloff/Matek Maschinenelemente – 

Aufgabensammlung – Aufgaben, Lösungshinweise, Ergebnisse, 14. Auflage; Vieweg, 

2007.  

167. Muscroft S.: Plumbing – For Level 2 Technical Certificate and NVQ, 2nd Edition; Elsevier 

Newness, 2007.  

168. Niemann G., Winter H.,·Höhn B.-R.: Maschinenelemente – Band 1 – Konstruktion und 

Berechnung von Verbindungen, Lagern, Wellen, 4. Auflage; Springer, 2005.  

169. Norton R. L.: Design of Machinery – An Introduction to the Synthesis and Analysis of 

Mechanisms and Machines, 2nd Edition; WCB/McGraw-Hill, 1999.  

170. Norton R. L.: Machine Design – An Integrated Approach, 3rd Edition; Prentice Hall, 2006.  

171. Oberg E., Jones F. D., Horton H. L., Ryffel H. H.: Machinery's Handbook 27th Edition; 

Industrial Press, 2004.  

172. Oberg E., Jones F. D., Horton H. L., Ryffel H. H.: Machinery's Handbook 28th Edition; 

Industrial Press, 2008.  

173. Olson D. L., Siewert T. A., Liu S., Edwards G. R.: ASM Handbook – Volume 06 Welding 

Brazing and Soldering 10th Edition; ASM International, 1993.  

174. Onstott S.: Enhancing CAD Drawings with Photoshop; SYBEX, 2005.  

175. O'Sullivan B.: Constraint-Aided Conceptual Design; Professional Engineering, 2002.  

176. Pahl G., Beitz W., Feldhusen J., Grote K.-H.: Konstruktionslehre – Grundlagen erfol-

greicher Produktentwicklung Methoden und Anwendung, 7. Auflage; Springer, 2007.  

177. Pahl G., Beitz W.: Engineering Design – A Systematic Approach; Design Council 1988.  

178. Palmer R.: Maintenance Planning and Scheduling Handbook, 2nd Edition; McGraw-Hill, 

2005.  

179. Pandžić J., Pasanović B.: Elementi strojeva – udžbenik s DVD-om za 2. razred tehničkih 

škola u području strojarstva i brodogradnje; Neodidacta, 2008.  



 10.  Primjena spojeva 59 

180. Parisher R. A., Rhea R. A.: Pipe Drafting and Design, 2nd Edition; Gulf Professional Pub-

lishing – Butterworth-Heinemann, 2002.  

181. Parmley R. O.: Machine Devices and Components Illustrated Sourcebook; McGraw-Hill, 

2005. 

182. Patnaik S., Hopkins D.: Strength of Materials – A New Unified Theory for the 21st Centu-

ry; Elsevier Butterworth-Heinemann, 2004.  

183. Pietruszka W. D.: MATLAB und Simulink in der Ingenieurpraxis – Modellbildung, 

Berechnung und Simulation, 2. Auflage; Teubne, 2006.  

184. Planchard D. C., Planchard M. P.: Drawing and Detailing with SolidWorks 2005; Schroff 

Development Corporatio, 2005.  

185. Planchard D. C., Planchard M. P.: Engineering Design with SolidWorks 2001Plus – A 

Competency Project Based Approach Utilizing 3D Solid Modeling; Schroff Development 

Corporatio, 2001.  

186. Podhorsky R.: Tehnička enciklopedija, svske 113; Leksikografski zavod, 19631997.  

187. Podrug S.: Elementi strojeva – predavanja za stručni i preddiplomski studij brodogradnje; 

Fakultet elektrotehnike, strojarstva i brodogradnje Sveučilišta u Splitu, 2008.  

188. Polyanin A. D., Manzhirov A. V.: Handbook of Mathematics for Engineers and Scientists; 

Chapman and Hall/CRC, 2006.  

189. Prestly D. R.: Do-It-Yourself – Plumbing for Dummies; Wiley 2007.  

190. Pritchard D.: Soldering Brazing and Welding – A Manual of Techniques; Trafalgar 

Square, 1997.  

191. Protić V., Filipović R., Marković M.: Autodesk Mechanical Desktop 6 – osnovni kurs – 

srpski (en. Autodesk Mechanical Desktop 6 Fundamentals Courseware); CET, 2002.  

192. Pustaic D., Cukor I.: Teorija plasticnosti i viskoelasticnosti - sazetak predavanja; Fakultet 

strojarstva i brodogradnje Sveučilišta u Zagrebu, 2009.  

193. Pytel A., Kiusalaas J.: Mechanics of Materials, 2nd Edition; Cengage Learning, 2011.  

194. Pytel A.: Strength of Materials – Solutions Manual  

195. Richard H. -A., Sander M.: Technische Mechanik – Festigkeitslehre – Lehrbuch mit 

Praxisbeispielen Klausuraufgaben und Lösungen; Vieweg+Teubner, 2006.  

196. Richard H. -A., Sander M.: Technische Mechanik – Festigkeitslehre – Lehrbuch mit 

Praxisbeispielen Klausuraufgaben und Lösungen, 2. Auflage; Vieweg+Teubner, 2008.  

197. Richard H. -A., Sander M.: Technische Mechanik – Festigkeitslehre – Lehrbuch mit 

Praxisbeispielen Klausuraufgaben und Lösungen; Vieweg & Sohn, 2006. 

198. Rothbart H. A., Brown T. H.: Mechanical Design Handbook – Measurement, Analysis and 

Control of Dynamic Systems, 2nd Edition; McGraw Hill, 2006. 

199. Schier K.: Finite Elemente Modelle der Statik und Festigkeitslehre – 101 

Anwendungsfälle zur Modellbildung; Springer 2011. 

200. Sclater N., Chironis N. P.: Mechanisms and Mechanical Devices Sourcebook, 4th Edition; 

McGraw-Hill, 2006.  

201. Serway R. A., Jewett J. W.: Physics for Scientists and Engineers – with PhysicsNOW and 

InfoTrac, 6th Edition; Thomson Brooks/Cole, 2004.  

202. Shakarchi R.: Problems and Solutions for Undergraduate Analysis; Springer, 1997.  

203. Shigley J. E., Mischke C. R.: Standard handbook of machine design, 2nd Edition; 

McGraw-Hill Professional, 1996.  



60 Elementi strojeva 1  

204. Shigley J. E., Mischke C. R.: Standard handbook of machine design, 3rd Edition; McGraw-

Hill Professional, 2004.  

205. Šimić V.: Otpornost materijala 1, II izdanje; Školska knjiga 2002.  

206. Šimić V.: Otpornost materijala 2; Školska knjiga, 1995.  

207. Simmons C. H., Maguire D. E.: Manual of Engineering Drawing – to British and Interna-

tional Standards, 2nd Edition; Elsevier – Newnes, 2004.  

208. Smith E. H.: Mechanical Engineer's Reference Book 12th Edition; Butterworth-

Heinemann, 2000. 

209. Smith R., Hawkins B.: Lean Maintenance – Reduce Costs, Improve Quality, and Increase 

Market Share; Butterworth-Heinemann, 2004.  

210. Smith R., Mobley R. K.: Industrial Machinery Repair - Best Maintenance Practices Pocket 

Guide; Butterworth-Heinemann, 2003.  

211. Smith R., Mobley R. K.: Rules of Thumb for Maintenance and Reliability Engineers; But-

terworth-Heinemann, 2007.  

212. SolidWorks – SolidWorks 2006 Training Manual – Sheet Metal and Weldments; Solid-

Works Corporation, 2006.  

213. SolidWorks – SolidWorks 2006 Training Manual – SolidWorks Essentials – Drawings; 

SolidWorks Corporation, 2006.  

214. SolidWorks – SolidWorks 2006 Training Manual – SolidWorks Essentials – Parts and As-

semblies; SolidWorks Corporation, 2006.  

215. SolidWorks – SolidWorks 2006 Training Manual – SolidWorks File Management; 

SolidWorks Corporation, 2006.  

216. Spotts M. F.: Design of Machine Elements; 3rd Edition; Prentice Hall, 1961. 

217. Stark R.: Festigkeitslehre – Aufgaben und Lösungen; Springer, 2006. 

218. Steinhilper W.,·Sauer B.: Konstruktionselemente des Maschinenbaus 1 – Grundlagen der 

Berechnung und Gestaltung von Maschinenelementen, 7. Auflage; Springer, 2008.  

219. Steinhilper W.,·Sauer B.: Konstruktionselemente des Maschinenbaus 2 – Grundlagen von 

Maschinenelementen für Antriebsaufgaben, 6. Auflage; Springer, 2008.  

220. Timings R.: Mechanical Engineer's Pocket Book, 3rd Edition; Newnes, 2005. 

221. Timings R.: Newnes Workshop Engineer's Pocket Book; Newnes, 2000. 

222. Totten G. E., Xie L., Funatani K.: Modeling and Simulation for Material Selection and 

Mechanical Design; Marcel Dekker, 2004. 

223. Trzesniowski M.: Rennwagentechnik – Grundlagen, Konstruktion, Komponenten, 

Systeme, 2. Auflage; Vieweg + Teubner, 2010.  

224. Turtur C. W.: Prüfungstrainer Mathematik. Klausur- und Übungsaufgaben mit 

vollständigen Musterlösungen; Teubner, 2006.  

225. Ulbrich H., Weidemann H.-J., Pfeiffer F.: Technische Mechanik in Formeln Aufgaben und 

Lösungen; Teubner, 2006.  

226. Ullman D. G.: The Mechanical Design Process, 4th Edition; 2010.  

227. Vitas D. J., Trbojevic M. D.: Masinski elementi I, 10. izdanje; Naucna knjiga, 1990. 

228. Wang S. K.: Handbook of Air Conditioning and Refrigeration, 2nd Edition; McGraw-Hill, 

2000.  

229. Whitney D. E.: Mechanical Assemblies: Their Design, Manufacture, and Role in Product 

Development; Oxford University Press, 2004.  



 10.  Primjena spojeva 61 

230. Wittel H., Muhs D., Jannasch D., Voßiek J.: Roloff/Matek Maschinenelemente – 

Lehrbuch und Tabellenbuch – Normung, Berechnung, Gestaltung, 19. Auflage; Vieweg + 

Teubner, 2009.  

231. Woan G.: The Cambridge Handbook of Physics Formulas; Cambridge University, 2000.  

232. Woodson D.R.: 2009 international plumbing codes handbook; McGraw-Hill Professional, 

2009.  

 


