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	Required Items for Lab:
	
	

	
	Safety Glasses with side shields
	Steel Toed ankle high non porous boots
	Long Pants

Long Sleeve Shirt

	
	
	
	

	Sequence of Steps
	Potential Hazards
	Recommended Safety 
	Required Personal Protective 

	
	
	Procedure
	Equipment

	Start-up
	
	
	

	1. Plug in power cord. Needs 110V. 
	Electrical hazards.
	Be sure the lab bench area is dry.
	

	2. Turn the on/off switch (silver rod) to the on position on the front of the Melt Flow Index (MFI) equipment. 
	Electrical hazards.
	Be sure your hands are dry (no water on them).
	

	3. Push reset button on the top right of the MFI equipment.  This allows the MFI equipment to turn on. 
	Electrical hazards.
	Be sure your hands are dry (no water on them).
	

	4. Set the high temperature shut down on the top right of the MFI equipment to an appropriate temperature, such as 300C. To do this, you press the up/down arrows. When the high temperature shut down, turns the MFI equipment off, a red light is illuminated next to the high temperature shut down set point. If the high temperature shut down turns off the power to the MFI equipment, you will have to push the reset button in order to turn the MFI equipment back on again.
	Electrical hazards.
	Be sure your hands are dry (no water on them).
	

	5. Set Temperature Controller on the top left of the MFI equipment to the desired temperature. For polypropylene use 230C. For polyethylene use 190C. Use the up and down arrows to adjust the temperature set point.  Be sure the heat light (orange) goes on to indicate that the equipment is heating up. 
	Electrical hazards.
	Be sure your hands are dry (no water on them).
	

	6. Put the die tip in the top of the MFI equipment cylinder. There is no up/down on this, but don’t put it in sideways. The die hole is 0.0825” in diameter and 0.315” long.
	Die tip could be warm.
	
	Wear insulated gloves if the die tip is warm.

	7.   Wait until the MFI   equipment heats up. This could take about 30 minutes. 

 
	
	
	

	Run Time
	
	
	

	1. Tap the die tip down to the bottom of the cylinder using a silver rod marked for tapping (has threads at the bottom). When the cylinder is empty, the silver tapping rod should go down  6” inside the cylinder.
	Equipment is warm. 
	
	Wear insulated gloves. 

	2. Add 5 pellets of the polymer of interest , using the scoopula, to the cylinder. Then gently tap the pellets to remove trapped air using the silver tapping rod. Repeat this procedure many times until the cylinder is about 90% full of melted polymer (when the silver tapping rod is inserted into the cylinder and only the bottom 2” of the tapping rod is inside the cylinder). When you do the tapping we do not want excessive amounts of polymer coming out the die hole. Some will come out, but try to minimize this.  Wait 10 min to allow the polymer to melt and all come to the same temperature. 
	Equipment is warm.
	
	Wear insulated gloves. Read MSDS of material being handled and wear PPE for this material.

	3. Get 2 people to do this step. Clean off any polymer on the base of the MFI equipment that leaked out during tapping. Find the 2.16 kg weight and the silver weight rod (less threads on it). Have one person put the silver weight rod in the cylinder. This is NOT the silver tapping rod.Scrap of any polymer that is starting to come out of the die hole.  Have one person put the 2.16kg weight on silver weight rod and simultaneously have a 2nd person start the timer (use your watch).
	Polymer and the MFI equipment is hot. 
	Use insulated gloves
	Heat resistant gloves. Read MSDS of material being handled and wear PPE for this material.

	4. Collect the material coming out of the die (strand). Catch it on the clear plastic ‘watch glass’ on the base of the MFI equipment. Collect the strand for the correct amount of time (use the scoopula to cut the strand off after the correct amount of time) suggested for the MFI in ASTM D1238-see table 2. So for a MFI between 3.5 to 10 you collect the strand for 1 minute. For a MFI material between 10 to 25, you collect the strand for 30 seconds, etc.

You can continuously take a sample every 30 sec and let the weight stay on the rod until all the polymer is completely out of the heated cylinder. You can collect 3 or 4  30 sec samples this way. This method seems to give results with less scatter.


	Equipment and the polymer strand is hot. 
	
	Heat resistant gloves. Read MSDS of material being handled and wear PPE for this material. 

	5. Let the polymer stand cool on the base of the MFI equipment and consolidate it into a ball (makes it easier to weigh to put all the pieces together).
	Equipment and polymer strand is hot.
	
	Heat resistant gloves. Read MSDS of material being handled and wear PPE for this material.

	6. Weigh the polymer strand (extrudate) that was collected (see the electronic balance in B1). Record this value in grams.
	
	
	Read MSDS of material being handled and wear PPE for this material.

	7. Calculate the Melt Flow Index using information in Table 2 in ASTM D1238. For example, if you collected the extrudate for 1 minute, then MFI= (10) times (wt of extrudate collected in grams). If you collected the extrudate for 30 sec, then MFI= (20) times (wt of extrudate collected in grams).
	
	
	

	8. Repeat run steps 2  to 7 again to get 2 more readings of this same polymeric material so we have a total of 3 MFI values.
	
	
	

	9. Now we will switch to a new resin formulation so we need to clean out the previous material. Put the 2.16kg weight on the silver ‘weight’ rod and push all the polymer in the cylinder out. Properly dispose of the polymer after it has cooled.
	Equipment and polymer strand is hot.
	
	Heat resistant gloves. Read MSDS of material being handled and wear PPE for this material. 

See MSDS to properly dispose of the polymer strand.

	10. Push the die tip out the top of the cylinder using a silver rod.
	Equipment is hot.
	
	Heat resistant gloves. Read MSDS of material being handled and wear PPE for this material.

	11. Cut 1” wide strip of copper gauze. “Ball up’ the copper gauze and insert it into the MFI cylinder. Push the copper gauze up and down about 3 times inside the cylinder using the silver rods, pushing from the bottom and the top of the cylinder. Then push the copper gauze out the bottom of the cylinder and dispose of it properly.
	Equipment and polymer is hot.
	
	Heat resistant gloves. Read MSDS of material being handled and wear PPE for this material.

	12. Repeat steps 1 to 11 to start determining MFI for a new resin formulation.
	
	
	

	13. When done for the day, put all MFI tools away and clean up the area.
	
	
	

	Shutdown
	
	
	

	1. Turn off the power switch (silver) on the MFI equipment. 
	Electrical shock.
	Be sure your hands are dry.
	

	2. Unplug the MFI equipment. 
	Electrical shock. 
	Be sure you hands are dry.
	

	Safety Awareness:
	
	
	

	Nearest Fire Extinguisher-
	B003
	

	Nearest Eye Wash & Shower-
	B003
	

	Nearest Emergency Exit-
	See B003B door for map. 
	

	Nearest First Aid Kit-
	
	B005A in UO area 
	

	Nearest Drain -
	
	B003B
	

	Nearest telephone-
	
	B005A: 487-3697
	

	Emergency Shut-Down Procedure
	
	

	1. Turn off the power switch (silver) on the MFI equipment. 
	Electrical shock.
	Be sure your hands are dry.
	

	2. Unplug the MFI equipment. 
	Electrical shock. 
	Be sure you hands are dry.
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