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CORVETTE TIE ROD ADJUSTMENT

I have been studying how to adjust your left hand and right hand tie rods so that you can center your steering gear without changing your vehicle toe setting.  The steering gear centering procedure is described in detail in my paper:  Manual Gear Adjustment - (in vehicle).  The paper is available in the Steering section at the www.corvettefaq.com websight.  

This paper describes the proper orientation and assembly of the tie rods to the relay rod and the correct assembly of the tie rod and relay rod assembly into the vehicle.  (If the front wheel toe setting is correct, lengthening and shortening opposite tie rods by the exact same amount will not change the front wheel toe.)

Description

A tie rod assembly consists of inner and outer tie rod ends with an adjuster tube in between.  Please download the following:  Adjusting Steering Linkage Tie Rods Pictures from the above websight.  The C2/C3Corvette has two identical tie rod assemblies that connect the left and right steering arms to the steering relay rod.  The tie rod assemblies operate on the principle of the common turnbuckle.  Similar to a turnbuckle, there are right hand (RH) and left hand (LH) threaded connections at each end of the tie rod adjuster tube.  Loosening the clamps at each end of the adjuster tube allows the tube to be rotated and the overall length of the tie rod assembly can be lengthened or shortened depending on the direction of rotation.  

The two adjuster tubes are the same.  One end of each tube has a female RH thread and the other end has a female LH thread.  (The end with the LH thread has a small groove machined on that end to identify it.)  Corvette inner and outer tie rod ends are similar except that two of them have RH male threads and two of them have LH male threads where they thread into the adjuster tube.  By convention, the inner tie rod ends should have the RH threads, outer tie rod ends should have LH threads.  (Please refer to Fig #1.)

The assembly plants required that the linkage assembly always had the outer tie rods with LH threads.  This insured that the workers in the “pit” always knew which way to rotate the left and right adjuster tubes in order to correctly position and align the front wheels during the alignment process.

From a practical standpoint, it really doesn’t matter which hand thread is inner or outer, just that the same hand thread must be used on both outers, and the same hand thread must be used on both inners.

Assembly of Tie Rods to Relay Rod

Assemble the clamps to the adjuster tubes and take the tie rod ends (RH and LH threads) and screw them into each end of the tubes.  Make sure that you refer to Figure #2 so that the clamps and the clamp bolts are assembled in the correct orientation.  Once you have assembled all four tie rod ends to the two adjuster tubes, you now have two tie rod assemblies that you can lay on the floor similar to car position.  Now orient the assemblies so that both have their outboard ends with LH hand threads.     

Don't forget, since the tie rod ends are identical (except for the RH or LH thread), the relay rod and the steering arm attachment points won't care which ones assemble where.

Assemble the inner tie rod ends to the relay rod.  Tighten the castle nuts to the inner tie rod studs and torque them to 35 ft-lbs plus additional tightening torque so that the nut castillations will align with the tie rod stud cotter pin holes (not to exceed 50 ft-lbs).  

The Chevrolet shop manual is very clear:  Turn the adjuster tubes in the same direction.  The OEM linkage assembly will have tie rods with outer ends that are LH threads.

The fine threads on the tie rod ends (along with grease and corrosion) may make it difficult to determine if a thread is RH or LH.  In that case, mark the tie rod threads where they enter the adjuster should have extended and the other side should have retracted.  Rotate both adjuster sleeves tube with crayon or chalk, loosen the clamps, and rotate the adjuster one full turn.  You should be able to check the mark on the threads to determine if the tie rod assembly extended or retracted.  Now, (as a check) go to the other side and conduct this test one more time.  Mark the thread, loosen the clamps, and be sure you rotate the adjuster in the same direction as the other side.  If your tie rods are installed correctly, one side back one full turn so that everything is back to original.

note that both of your tie rods extend/retract together when you rotate the adjuster tubes

If by chance you in the same direction, that means that the tie rod assemblies have been mixed.  You really don’t have to flip-flop one of your tie rod assemblies unless you are an OEM fanatic.  So in this case you will just need to remember to turn the adjuster tubes equal amounts by rotating them in opposite directions.
If your steering wheel needs to be rotated clockwise in order to bring the steering gear on center, you will need to shorten the left tie rod assembly and lengthen the right tie rod assembly an equal amount.  The opposite is true if you need to rotate the steering wheel counterclockwise.  Keep testing and adjusting the tie rods by driving the car forward until the car goes straight and the steering wheel is in the straight ahead position.

Assembly of Steering Linkage to Vehicle and Orientation of Tie Rod Clamps

The steering linkage must be assembled to the pitman shaft, idler arm, and to the steering arms using the correct fasteners and assembly torques.  Refer to the Chevrolet Shop Manual or other authorized manuals for the correct assembly information.

The AIM manual is very clear that when you tighten the adjuster tube clamps in place, they (both inner and outer) must be oriented properly so that they will not interfere with other stationary underhood parts when you steer full lock to full lock.  Also the orientation of the clamp relative to the slot in the adjuster tube is very important for secure clamping.  Please refer to Fig #2.

First rotate the both inner and outer tie rod ends rearward to the limit of ball stud travel.

 
Now you should note from the Figure #2 that the nominal position for the inner tie rod clamps should be so that their pinch bolts are on the bottom and horizontal with the nut to the rear.  

The nominal position for the outer tie rod clamps should be such that the pinch bolts are on the back side and vertical with the nut down.  

 

The slit in the adjuster sleeve must not be in the slot of any of the adjuster clamps.  If necessary, rotate the clamp(s) 45 degrees to either side of nominal so that the slit in the adjuster in no longer in the clamp slot.  Now tighten the tie rod adjuster clamp nuts to 22 ft-lbs.

 

 With the inner and outer tie rod sockets positioned rearward, all clamp bolt centerlines must be within the angles shown in View A and View B of Figure #2.
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