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	DISCUSSION: Ask the students to discuss the function of compression & oil control rings work and why they are important
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	DISCUSSION: Ask the students why piston ring gap is important and what they think will happen if the gap is too little or too big
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	28.  SLIDE 28 EXPLAIN FIGURE 29-20 piston ring gaps.

29.  SLIDE 29 EXPLAIN FIGURE 29-21 taper face ring provides oil control by scraping cylinder wall. This style of ring must be installed right side up or the ring will not seal and oil will be drawn into the combustion chamber.

30.  SLIDE 30 EXPLAIN FIGURE 29-22 Torsional twist rings provide better compression sealing and oil control than regular taper rings.

31.  SLIDE 31 EXPLAIN FIGURE 29-23 Scraper-type rings provide improved oil control.

32.  SLIDE 32 EXPLAIN FIGURE 29-24 upper barrel face ring has a line showing contact with the cylinder wall. The second taper face ring shows contact along the lower edge of the ring. 
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	33.  SLIDE 33 EXPLAIN Piston Ring Construction

34.  SLIDE 34 EXPLAIN FIGURE 29-25 chrome facing on this compression ring is about 0.004 in. (0.10 mm) thick. EXPLAIN FIGURE 29-26 moly facing on this compression ring is 0.005 in. (0.13 mm) thick.

35.  SLIDE 35 EXPLAIN Piston Ring Construction & EXPLAIN FIGURE 29-27    The connecting rod is the most highly stressed part of any engine because combustion pressure tries to compress it and piston inertia tries to pull it apart.
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	Earliest evidence for a connecting rod comes from the late third century AD in a Roman sawmill.
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	36.  SLIDE 36 EXPLAIN FIGURE 29-28    The I-beam shape (top rod) is the most common, but the H-beam shape is common in high-performance and racing engine applications.

37.  SLIDE 37 EXPLAIN Connecting Rods & EXPLAIN FIGURE 29-29 Rod bolts are quickly removed using a press.
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	38.  SLIDE 38 EXPLAIN FIGURE 29-30 Some rods have balancing pads on each end of the connecting rod.

39.  SLIDE 39 EXPLAIN FIGURE 29-31 Some connecting rods have spit holes to help lubricate the cylinder wall or piston pin. 
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	DEMONSTRATION: Show the students an example of a connecting rod. Explain the oil hole, the big and small ends, and their functions.
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	40.  SLIDE 40 EXPLAIN FIGURE 29-32 Some engines, such as this Ford & Duramax diesels, are equipped with oil squirters that spray or stream oil toward the underneath side of the piston head to cool the piston.

41.  SLIDE 41 EXPLAIN FIGURE 29-33 cast connecting rod is found on many stock engines and can be identified by the thin parting line.

42.  SLIDE 42 EXPLAIN FIGURE 29-34 This high-performance connecting rod uses a bronze bushing in the small end of the rod and oil hole to allow oil to reach the full-floating piston pin.

43.  SLIDE 43 EXPLAIN FIGURE 29-35 Powdered metal connecting rods feature a fractured parting line at the big end of the rod.
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	DISCUSSION: Ask the students to discuss the different types of piston and connecting rod oiling systems. Have them discuss as a class the advantages and disadvantages of each.

	[image: image14.jpg]



	Shorter connecting rod is, faster it will accelerate near top dead center. This means faster acceleration for the engine. Piston reaches its maximum acceleration at a right angle or 90°, which is why 90° V-8 ENGINES are still choice for racing engines.
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	Powdered metal (sintered) connecting rod was designed to make a stronger and lighter connecting rod while keeping cost affordable. The combination of light weight and strength helps boost horsepower.
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	44.  SLIDE 44 EXPLAIN Connecting Rod Service & EXPLAIN FIGURE 29-36 press used to remove the connecting rod from the piston.

45.  SLIDE 45 EXPLAIN FIGURE 29-37 If the rod is twisted, it will cause diagonal-type wear on the piston skirt.

46.  SLIDE 46 EXPLAIN FIGURE 29-38 rod alignment fixture is used to check a connecting rod for bends or twists.

47.  SLIDE 47 EXPLAIN FIGURE 29-39 Rod bearing bores normally stretch from top to bottom, with most wear concentrated on the rod cap.

48.  SLIDE 48 EXPLAIN FIGURE 29-40 To help ensure that the big ends are honed straight, many experts recommend placing two rods together when performing the honing operation.
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	DEMONSTRATION: Show the students how to use a rod alignment tool (if you have one) for checking connecting rods for misalignment.
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	Connecting rods are numbered at factory during assembly & should take note of these numbers when disassembling an engine
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	49.  SLIDE 49 EXPLAIN Piston and Rod Assembly & EXPLAIN FIGURE 29-41 small end of the rod is being heated in an electric heater and the piston is positioned properly so the piston pin can be installed as soon as the rod is removed from the heater. 
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	DEMONSTRATION: Show students proper procedure for installing an interference fit piston pin

	[image: image21.jpg]



	Heating rod in an oven and placing piston pin in a freezer will make pin slide in easier due to rod end swelling and pin shrinking
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	HANDS-ON TASK: Have students install an interference fit piston pin
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	50.  SLIDE 50 EXPLAIN Piston Ring Service

51.  SLIDE 51 EXPLAIN FIGURE 29-42 side clearance of the piston ring is checked with a feeler gauge.

52.  SLIDE 52 EXPLAIN FIGURE 29-43 ring gap is measured using a feeler gauge.

53.  SLIDE 53 EXPLAIN FIGURE 29-44 hand-operated piston ring end gap grinder being used to increase end gap of a piston ring so that it is within factory specifications.

54.  SLIDE 54 EXPLAIN FIGURE 29-45    A typical ring expander being used to install a piston ring on a piston.

55.  SLIDE 55 EXPLAIN FIGURE 29-46    Identification marks used to indicate the side of the piston ring to be placed toward the head of the piston. 
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	DEMONSTRATION: Show proper way to use a feeler gauge to measure piston ring side clearance.
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	DEMONSTRATION: Show proper way to use a feeler gauge to measure piston ring end gap.
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	When checking piston ring end gap, should square up the piston ring in the bore by placing piston & rod assembly upside down and pushing ring partway down in bore.
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	HANDS-ON TASK: Have students measure piston ring gap

	[image: image28.jpg]



	DEMONSTRATION: Show proper way of installing compression rings. Emphasize rings should be installed with the mark on ring facing up.

	[image: image29.jpg]



	ON-VEHICLE NON-NATEF TASK: Identify piston and bearing wear patterns that connecting rod alignment and main bearing bore problems; determine necessary action. 
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	ON-VEHICLE NON-NATEF TASK: Inspect and measure piston skirts and ring leads; determine necessary action.
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	ON-VEHICLE NON-NATEF TASK: Remove and replace piston pin.
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	ON-VEHICLE NON-NATEF TASK: Inspect, measure and install piston rings. 
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	Tell your students importance of staggering the ring end gaps on the piston to prevent loss of compression and oil consumption.  Most OEMs have a specific ring gap pattern listed in their service information
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	SEARCH INTERNET:  Have the students search Internet and research operation of the piston and rod assembly. Have them work in groups of three or four and have each group do a presentation on different aspects of piston operation (e.g., “How do the pistons seal combustion chamber if they have to move up and down within the cylinder bore?”)
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	Talk through SUMMARY and questions
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	HOMEWORK: complete Ch29 crossword puzzle: http://www.jameshalderman.com/links/book_engine_theory_serv_7/cw/crossword_ch_29.pdf    


