
 
ZESPÓŁ HAL TECHNOLOGICZNYCH 

 

Nazwa aparatu:  Maszyna wytrzymałościowa Instron 5969 
 
Zakres warunków operacyjnych : maszyna posiada zestaw uchwytów do badań na statyczne 

rozciąganie: uchwyt standardowy, samozaciskowy  o max obciążalności 50 kN; uchwyt przesuwny na 

statyczne rozciąganie (do badania złącz klejonych) do max obciążenia 1 kN, oraz zestaw podpór do 

badań ugięcia trójpunktowego oraz czteropunktowego; zakres prędkości badawczych od 0,001 do 

600 mm/min;  maszyna wytrzymałościowa wykonuje badania w temperaturze otoczenia oraz 

wyposażona w komorę, która umożliwia wykonywanie badań wytrzymałościowych w zakresie 

temperatur -100 oC do +350oC; maszyna posiada zestaw do wycinania próbek – wiosełek typ 1A 

Normy: PN-EN ISO 178; PN-EN ISO 527-1; PN-EN ISO 527-2, PN-EN ISO 527-3, ….. 

Zastosowania: Badania przy statycznym rozciąganiu: oznaczanie właściwości wytrzymałościowych, 

maksymalnego naprężenia rozciągającego, modułu sprężystości, naprężenia/wydłużenia; badania 

sztywnych i półsztywnych tworzyw termoplastycznych i termoutwardzalnych, kompozycji 

napełnianych i wzmocnionych, badania folii, taśm, mat, tkanin, tworzyw preimpregnowanych, łącz 

klejowych. Zrywanie zaleca się do materiałów kruchych. Badania właściwości przy zginaniu: 

określenie wytrzymałości na zginanie, modułu zginania, zależności naprężenia / odkształcenia przy 

zginaniu; badania wyrobów z tworzyw termoplastycznych, materiałów napełnionych i wzmocnionych, 

płyt termoutwardzalnych 

Branże, dziedziny:  przetwórstwo tworzyw sztucznych, modyfikacje tworzyw sztucznych, kleje, 

materiały konstrukcyjne, materiały budowlane, folie, tkaniny (np. transportowe) 

Przykład 1: wyznaczenie właściwości przy zginaniu w celu uzyskania specyfikacji technicznej wyrobu 

budowlanego z tworzywa sztucznego ze względów na wymagania certyfikacji 

Przykład 2: badanie na rozciąganie taśmy w celu określenia jej wytrzymałości w odniesieniu na mm2 

Przykład 3: badania materiałów kompozytowych, wypełnionych włóknami o różnej długości, badania 

wytrzymałościowe – ugięcia dla doboru optymalnego wymiaru włókien w celu uzyskania płyty o 

najwyższych parametrach wytrzymałościowych 

Przykład 4: badania wytrzymałościowe na rozciąganie po przyspieszonym starzeniu w komorze UV 

dla określenia spadku wytrzymałości materiałów przetwarzanych przy użyciu różnych układów 

stabilizujących – dobór optymalnej stabilizacji 

 

 

 

 

 



 

Zdjęcia 

 

Oznaczanie właściwości mechanicznych przy statycznym rozciąganiu wg ISO 527 

 

  

Oznaczanie właściwości mechanicznych przy statycznym rozciąganiu wg ISO 527 (uchwyt do łąćz 

klejonych) 



  

Oznaczanie właściwości przy zginaniu wg ISO 178 (podpory trójpunktowe) 

 

Publikacje 

1. „Mechanical Properties of Isotactic Polypropylene Modified with Thermoplastic Potato Starch.” 

(Article) 

Autor: Knitter, M. ; Dobrzynska-Mizera, M. 

Tematy: Polypropylene – Analysis ; Glycerol – Analysis ; Biodegradation – Analysis ; Potatoes – 

Analysis 

Jest częścią: Mechanics of Composite Materials, 2015, Vol.51(2), p.245(8) 

Opis: In this paper selected mechanical properties of isotactic polypropylene (iPP) modified with 

potato starch have been presented. Thermoplastic starch (TPS) used as a modifier in the study was 

produced from potato starch modified with glycerol. Isotactic polypropylene/thermoplastic potato 

starch composites (iPP/TPS) that contained 10, 30, 50 wt.% of modified starch were examined using 

dynamic mechanical-thermal analysis, static tensile, Brinell hardness, and Charpy impact test. The 

studies indicated a distinct influence of a filler content on the mechanical properties of composites in 

comparison with non-modified polypropylene.  

 

2. „Interrelationships between welding parameters of hot‐gas welded polypropylene” 

Autor: Marczis, B. ; Czigány, T. 

Tematy: Polypropylene -- Research ; Polypropylene -- Properties ; Gas Welding -- Research ; Gas 

Welding -- Methods 

Jest częścią: Polymer Engineering & Science, September 2006, Vol.46(9), pp.1173-1181 

Opis: In case of hot‐gas welding, the parameters of welding influence the strength of the welded 

joint. A welding portal was designed and built to make the welding parameters of manual hot‐gas 

welding controllable and independent of human factors. Large series of experiments were performed 

with the automatic welding station to explore the effect of welding parameters (welding 

temperature, flow rate, welding speed, and welding force). The strength of the welded joints was 

determined in a standard tensile test carried out according to ISO 527–3. Using two‐way analysis of 

variance it was concluded that all four parameters influence the strength of the welded joint 

significantly, and the strength of the welded joint exhibits a complex dependence on all four 
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parameters. Based on a thermodynamic approach the welding energy was determined. The 

measured tensile strength values were plotted against the welding energy and the welding force and 

it was found that the results can be approximated by a quadratic surface function well. POLYM. ENG. 

SCI. 46:1173–1181, 2006. © 2006 Society of Plastics Engineers.  

 

3. „Influence of artificially accelerated ageing on the adhesive joint of plasma treated polymer 

materials” 

Autor: Lehocký, M. ; Lapčik, L. ; Dlabaja, R. ; Rachünek, L. ; Stoch, J. 

Tematy: 52.40.Hf ; 52.77.Dq ; plasma ; adhesive joint ; ageing 

Jest częścią: Czechoslovak Journal of Physics, 2004, Vol.54, pp.C533-C538 

Opis: An influence of simulated ageing on the adhesive joint of plasma treated polyethylene (PE) and 

polypropylene (PP) was tested. Plasma surface treatment was performed in the rf-plasma reactor 

operating at 13,56 MHz. The simulated ageing of prepared specimens for following tensile testing 

was carried out under conditions given by Volkswagen standard P-VW 1200. Temperature of ageing 

was regularly oscillating between −40°C and 80°C (relative humidity 80%) for required time. The 

mechanical tensile properties of adhesive joint were measured according to the standard ISO 527. 

Surface analysis of treated polymer substrates was characterized by XPS measurement. The 

observation of surface structure and morphology was obtained using SEM. We used convenient 

cyanoacrylate adhesive Loctite E 406 for PE and PP joints. Tested adhesive joints were prepared in 

compliance with the standard ISO 4587.  

 

4. „Electrical conductivity and mechanical properties of carbon black modified polyolefinic blends 

influenced by phase inversion” 

Autor: Mysiukiewicz, Olga ; Sterzyński, Tomasz ; Ławniczak, Paweł ; Rogodzińska, Maria 

Tematy: Conducting Polymers ; Mechanical Properties ; Morphology ; Phase Behavior ; Rheology 

Jest częścią: Journal of Applied Polymer Science, 10 December 2017, Vol.134(46), pp.n/a-n/a 

Opis: Electrically conductive polymer composites (CPCs) containing a carbonaceous filler and a 

polymeric matrix have been widely researched and utilized. Immiscible polymers are often used as 

the matrix of CPCs, which leads to segregated structures, hence low percolation threshold and good 

conductivity of a material. Polymeric blends often show low mechanical properties due to the lack of 

affinity of the resins. A way to improve toughness of a CPC and maintain good electrical properties is 

mixing two immiscible yet compatible resins. In our case one of them was polyethylene and the other 

was an olefinic conductive thermoplastic elastomer. In this study, a correlation between 

conductivity, mechanical properties, and morphology of conductive blends was analyzed. Results of 

tensile test, conductivity measurements, and differential scanning calorimetry were juxtaposed with 

information of phase morphology of the blends. A relationship of drastic changes of different 

properties of the blends and phase inversion point was found. © 2017 Wiley Periodicals, Inc. J. Appl. 

Polym. Sci. , , 45512.  

 

5. „Accelerated aging tests for evaluations of durability performance of FRP reinforcing bars for 

concrete structures” 

Autor: Chen, Yi ; Davalos, Julio F. ; Ray, Indrajit ; Kim, Hyeong-Yeol 

Tematy: Accelerated Aging Test ; Bond Strength ; Concrete ; Durability ; Frp ; Pullout Test 

Jest częścią: Composite Structures, 2007, Vol.78(1), pp.101-111 

Opis: This paper presents accelerated aging test results of a durability study on fiber-reinforced 

polymer (FRP) reinforcing bars for concrete structures. Bare FRP bars and also bars embedded in 

concrete, primarily for glass composites, were exposed to five different solutions: water, two types of 
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http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=Mysiukiewicz%2c+Olga+&vl(D24747787UI0)=creator&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Sterzy%c5%84ski%2c+Tomasz+&vl(D24747787UI0)=creator&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+%c5%81awniczak%2c+Pawe%c5%82+&vl(D24747787UI0)=creator&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Rogodzi%c5%84ska%2c+Maria&vl(D24747787UI0)=creator&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=Conducting+Polymers+&vl(D24747787UI0)=sub&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Mechanical+Properties+&vl(D24747787UI0)=sub&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Morphology+&vl(D24747787UI0)=sub&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Phase+Behavior+&vl(D24747787UI0)=sub&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Rheology&vl(D24747787UI0)=sub&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=Chen%2c+Yi+&vl(D24747787UI0)=creator&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Davalos%2c+Julio+F.+&vl(D24747787UI0)=creator&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Ray%2c+Indrajit+&vl(D24747787UI0)=creator&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Kim%2c+Hyeong-Yeol&vl(D24747787UI0)=creator&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=Accelerated+Aging+Test+&vl(D24747787UI0)=sub&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Bond+Strength+&vl(D24747787UI0)=sub&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Concrete+&vl(D24747787UI0)=sub&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Durability+&vl(D24747787UI0)=sub&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Frp+&vl(D24747787UI0)=sub&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking
http://primo-48amu.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Pullout+Test&vl(D24747787UI0)=sub&vl(D24747791UI3)=all_items&vl(1UIStartWith0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=48AMU_VIEW&scp.scps=scope%3a(48AMU_pressto)%2cscope%3a(48AMU_amur)%2cscope%3a(48AMU_dlibra)%2cscope%3a(48AMU_sfx)%2cscope%3a(48AMU_ibuk)%2cscope%3a(48AMU_AMU01)%2cprimo_central_multiple_fe&ct=lateralLinking


simulated alkaline pore solutions of normal and high performance concrete, saline solution, and 

combined alkaline solution with chloride ions. The aging was accelerated by using elevated 

temperatures. Wetting and drying and freezing and thawing cycles were combined with some 

solutions to simulate the coupling effects as expected in field conditions. The tensile strength and 

interlaminar shear strength of FRP bars were determined before and after exposure, and were 

considered to be measures of durability performance of the specimens. In addition, pullout tests 

were conducted to investigate the effects of accelerated exposure on the durability of bond strength 

between FRP bars and concrete. The results showed that when exposed to simulated environments 

significant strength loss resulted from the accelerated exposure of both bare and embedded GFRP 

bars, including bond strength, especially for solutions at 60 °C. In contrast carbon fiber-reinforced 

polymer (CFRP) bars displayed excellent durability performance. For GFRP bars, continuous 

immersion resulted in greater degradation than exposure to wetting and drying cycling. In contrast, 

freezing and thawing cycling combined with solutions had little degradation effects on the FRP bars.  
 


