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Plastics and Composites Processing and Characterization 
Lab (PCPC Lab) 

 
Location 
 
R.F.Mitte Building Room 1218/19 
Bruce and Gloria Ingram School of Engineering 
Texas State University-San Marcos,  
601 University Drive, San Marcos, TX 78666 
Lab phone: 512-245-3097   
 

Staff 
 
1. Dr. Jitendra S. Tate 
Assistant Professor in Manufacturing Engineering, RFM 2218 
Office: 512-245-2137; 512-245-4872 (direct)  
Fax: 512-245-3052 
Email: jt31@txstate.edu 
 
2. Mr. Jason Wagner 
Lab Technician 
Email: jw69@txstate.edu 
 

Students 
 
1. Mr. Pratap Rikka, Graduate Research Assistant (Chemistry Major) 
Email: pr1046@txstate.edu 
2. Mr. Srujan Konga Graduate Research Assistant (Technology Major) 
Email: sk1224@txstate.edu 
3. Mr. Shane Arabie, Undergraduate Research Assistant (Manufacturing Engineering Major) 
Email: sarabie@austin.rr.com 
 

Activities 
 
Composites Manufacturing 

- Advanced polymeric composites using vacuum assisted resin transfer molding (VARTM) 
- Resin transfer molding (RTM) 

Plastics Manufacturing  
- Injection molding 
- Compression molding 
- Extrusion 

Characterization  
- Optical microscopy 
- Mechanical testing- tension/compression/shear/bending; interlaminar shear;                 

and axial fatigue tests 
- Thermal – creep, coefficient of thermal expansion, and glass transition temperature 
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Composites Manufacturing 
·  Capability to manufacture polymeric composites (flat panels, complex shapes, sandwich 

composites, hybrid composites) using hand lay-up and VARTM  
o Fabrics: E-glass, S2-glass, and carbon fabrics (nonwoven, woven, braided, 

stitched) 
o Resins: unsaturated polyester, vinyl ester, epoxy, non-foamed polyurethane.  

·  Resin Transfer Molding 
 

 
Figure 1. Vacuum Assisted Resin Transfer Molding/Hand Lay-up Setup 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Compression Press 
 
Wabash, Inc. Hydraulic Compression Press 
Capacity: 5 - 30 ton compression force (adjustable) 
Platens: 18�  L-R x 18�  F-B fully guided heated platens cored for cooling 
Temperature: 500°F maximum operating temperature 
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Plastic Manufacturing  
·  Injection molding 
·  Compression molding 
·  Extrusion 
 
Tabletop Plastics Injection Molding Machine: This is small machine mainly used for 
instructional purposes and to produce dogbone plastics specimens.  
Make: Mini-Jector Machinery Corp 
Model: 55 
Specifications: 1, 2& 4 oz shot size 
 
Haake Polylab Rheometer: This is not production type extruder. It is mainly used for studying 
rheological properties and also used for formulating copolymers and nanomodified polymers.  
Make: Thermo Electron Corporation 
Model: Haake Polylab OS Rheodrive 4: Haake Rheomex OS 
Specifications: Speed range 0-250 min-1; Torque 300Nm  

Figure 3. Injection Molding Machine            Figure 4. Haake Polylab Rheometer 
 
Optical Microscopy 

 
Figure 5. Leica Z16 APO Macroscope 
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Mechanical Testing 
·  Capability to conduct following tests on polymers and composites. 

o Static tension/compression/shear/bending tests 
o Interlaminar shear tests (ILSS) 
o Axial fatigue tests (upto 100 Hz) 
 

 
 
 Figure 6. MTS Servo Hydraulic Test System (Capacity 22 kips) 
 
Thermal Characterization  

 
 

Figure 7. Thermomechanical Analyzer (TMA) 
TA Instruments (Q400EM) 

Other Equipments 
  
Vacuum Pumps for VARTM:  Two setups are prepared to manufacture composite panels. With 
availability of molds complex shapes also can be produced.  
Make: Welch DUOSEAL® Model:  1400 & 1402; Belt-Drive High Vacuum Pumps                                                                                 
Specifications: 1400 has 1 ft 3/min at 10 -1 torr:  1402 has 3 ft3/min at 10 -1 torr 
Degasser Chamber: This vacuum chamber is used to remove entrapped air and gases from 
formulated resin.  
Vacuum Bag Leak Detector:  
Make: Airtech; Model: Vac Leak LEQ - 70 
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Figure 8. Degasser Chamber                        Figure 9.Vacuum Bag Leak Detector 

 
Scientific Balance 
Make: Ohaus Corporation; Model: Adventurer SL AS1502 
Specifications: Max 1500g: 2 decimal point units: resolution 0.1 mg 
Analytical Balances with Internal Calibration 
Make: Denver Instrument; Model: PI-214 
Specifications: Weighing Range: 0-210g; Readability: 0.1mg 
 
Programmable Electric Oven: This oven is used for post curing of composite panels in 
specified cure cycle. It can be programmed for ramping rate and hold time.  
Make:  Gruenberg oven co; Model: B50C270 
Specifications: 600°F Max temperature:  Max space: 10  ft 3 
Bench top Oven  
Make: Quincy Labs Inc; Model: 51-550 
Specifications: 550°F Max temperature  
 

 
Figure 10. Programmable Electric Oven                    Figure 11. Bench top Oven 
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Sonicator: It is mainly used for dispersion of nanoparticles in liquid thermoset resins.  
Make: Sonics and Materials, Inc. 
Model: VCX 750 
Specifications: 10ml - 250ml 
Viscometer:  
Make: Thermo Electron Corporation; Model: Haake viscotester 7 plus 
Specifications: 3-6 000 000 MPa-s: Accuracy +/- 1% of full scale: reproducibility  +/-0.2% 
 

 

 
Figure 12. Sonicator    Figure 13. Viscometer 
 
Router: Router is used for cutting dogbone and notched composites specimens.  
Make: Porter Cable; Model: 690 LRVS 
Specifications: 1 ¾ Hp 
Tile Saw: Tile saw is used for cutting straight specimens for tension and fatigue tests. 
Make: Husky; Model: THD 950L 
Specifications: 7”: wet tile saw: 1.5 Hp: rip upto 22” 

 
 

Figure 14. Router                                                       Figure 15. Tile saw 
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Infrared thermometer 
Make: Oakton; Model: Infrapro 
Specifications: temp range -32°C to 600°C 
Humidity meter: 
Make: Fischer Scientific; Model: DAS-4 
Specifications: temp range 32° -122 °F: resolution 0.01°F: Dew point -13 to 50: 0.01F 

 
Figure 16.  Infrared thermometer                      Figure 17. Humidity meter 

 
Polymer Melt Indexer 
Make: Tinius Olsen, Inc.; Model:  MP600 
Specifications: Temp 450 °C max: temp control +/- 0.1°C: temp controller = two zone PID: 
temperature Sensor = platinum RTD’s 
 

 
 

Figure 18. Polymer Melt Indexer 
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Safety and Other 
 
Fume Hood 
Make: Labconco Inc 
Model: 4880300 
Specifications: filters with acid resistant   
 
Drench Shower and Eye Wash 
Make: Bradley 
Model: 519-310 FW 
Specifications: body & eye wash 

 
Figure 19. Fume Hood   Figure 20. Drench Shower and Eye Wash 
 


